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12AP1/E5 -- Viventia Biotech

1964 - Aventis

20K growth hormone - AMUR

28P6/EG - Viventia Biotech

3-Hydroxyphthaloyl-beta-lactoglobulin —

4-1BB ligand gene therapy -

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

64-Cu MAb conjugate TETA-cT84.66

64-Cu Trastuzumab TETA conjugate -
Genentech

A 200 -- Amgen

A10255 — Ei Lilly

A1PDX - Hedral THerapeutlcs

AB -- Angstrom |

aaAT-l} - - Genzyme

Abciximab -- Cenfocor

ABLO01 - Atlantic BioPharmaceuticals

"ABT-828 — Abbott

Accutin

Actinohivin

activin - Biotech Australia, Human
Therapeutics

acfivin -- Curis

AD 439 - Tanox

AD 519 — Tanox

Adalimumab - Cambridge Antibedy Tech.

Adenocarcinoma vaccine — Biomira -- NIS

Adenosine A2B receptor antagonists -
Adenosine Therapeutics

ADP-001 - Axis Genelics

AF 13948 - Affymax

Afelimomab — Knoll

AFP-SCAN — Immunomedics

AG 2195 - Corixa

agalsidase alfa - Transkaryotic Therapies

agalsidase beta -- Genzyme

AGENT~ Antisoma

Al 300 - Autclmmune

Al-101-Teva

Al-102 - Teva

Al-201 - Autolmmune
Al-301 - Autolmmune
AIDS vaccine — ANRS CIBG, Hesed
- Biomed, Hollis- Eden Rome, United
Biomedical, American FHome Products,
Maxygen

airway receptor ligand -- 1C Innovations

- AJVW 2 -- Ajinomoto

AK 30 NGF ~ Alkermes
Albuferon -- Human Genome Sciences

albumin - Biogen, DSM Anti-Infectives,

Genzyme Transgenics, PPL Therapeutics,
TranXenoGen, Welfide Corp.
aldesleukin -- Chiron

' alefacept - Biogen

Alemtuzumab -

Allergy therapy -- ALK-Abelio/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-galactose fusion protein -
Immunomedics

Alpha-galactosidase A -- Research
Corporation Technologies

Alpha-glucosidase — Genzyme, Novazyme

Alpha-lactalbumin

Alpha-L-iduronidase -- Transkaryotic
Therapies, BioMarin

alteplase -- Genentech

alvircept sudotox -~ NIH

ALX1-11 ~sNPS Pharmaceuticals

Alzheimer's disease gene therapy —

FIG. 1A



2/345

AM-133 -- AMRAD Anti-B4 MAb-DC1 conhjugate - 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-FQ : : Diversa/IniraBiotics

Amoebiasis vaccine Anti-beta-amyloid monoclonal antibodies -
Amphiregulin -- Octagene Cambridge Antibody Tech., Wyeth-Ayerst
anakinra -- Amgen Anti-BLYS antibodies -- Cambridge
analgesic - Nobex Antibody Tech. fHuman 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 MAb N19-8 - Alexion

AngioMab — Antisoma Anti-C8 MADb

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-l, topical - Maret Anticancer prodrug Tech. - Alexion
Anthrax - EluSys Therapeutics/lUS Army  Antibody Technologies

Medical Research Institute anticancer Troy-Bodies -- Affite -- Affitech
Anthrax vaccine anticancer vaccine - NiH
Anti platelet-derived growth factor D human anticancers - Epimmune

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

GlaxoSmithKline Anti-CD11a MADb 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  Anti-CD11b MAD -- Pharmacia
Anti-adipocyte MAb -- Cambridge Antibody Anti-CD11b MAb LM2

Tech./ObeSys Anti-CD154 MAD -- Biogen
antiallergics — Maxygen Anti-CD16-anti-CD30 MAb — Biotest
antiallergy vaccine - Acambis Anti-CD18 MAb -- Pharmacia
Anti-alpha-4-integrin MAD Anti-CD19 MAb B43 -
Anti-angiogenesis monoclonal antibodies - Anti-CD19 MAb -iposomal 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 RM2-1

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 5-2

Anti-CD4 MAb W3/25

Antl-CD4 MAb YTA 3.1.2

Anti-CD4 MAb YTS 177-9

Anti-CD40 ligand MAD 5¢8 -- Biogen

Antl-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 MAb BC8--131

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

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

Antj-CD3 MAb-xanthine-oxidase conjugate

Anti-CD30 MAb BerH2 -- Medac
Anti-CD30 MAb-saporin conjugate
Anti-CD30-scFv-ETA-immunotoxin
Anti-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 MAb - Becton Dickinson

Anti-CD5 MAb OX19

Anti-CD6 MAb

Anti-CD7 MADb-PAP conjugate

Anti-CD7 MAb-ricin-chain-A conjugate

Anti-CD8 MAb - Amerimmune, Cytodyn,
Becton Dickinson

Anti-CD8 MAb 2-43

Anii-CD8 MAb OX8

Anti-CD80 MAb P16C10 - IDEC

Anti-CD80 MAb P7C10 - ID Vaccine

Anti-CD8-idarubicin conjugate

Anti-CEA MAb CE-25

Anfi-CEA MAb MN 14 - Immunomedics

Anti-CEA MAb MN14-PE40 conjugate —
immunomedics

Anti-CEA MAb T84.66-interleukin-2

Anti-CD4 MAb 4162W94 - GlaxoSmithKline conjugate

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

Anti-CEA sheep MAb — KS Biomedix
Holdings
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Anti-cell surface monoclonal antibodies -
Cambridge Antibody Tech. /Pharmacia
Anti-c-erbB2-anti-CD3 bifunctional MAb --
Otsuka '

Anti-CMV MAb -- Scotgen

Anti-CTLA-4 MADb

Anti-EGFR catalytic antibody - Hesed
Biomed

anti-EGFR immunotoxin ~ [VAX

Anti-EGFR MAb -- Abgenix

Anti-EGFR MAD 528

Anti-EGFR MAb KSB 107 - KS Biomedix

Anti-EGFR MAbB-DM1 conjugate --
ImmunoGen

Anfi-EGFR MAb-LA1 —

Anti-EGFR sheep MAb -- KS Biomedix

Anti-FAP MAb F19-1-131

Anfi-Fas IgM MAb CH11

Anti-Fas MAb Jo2

Anti-Fas MAb RK-8

Anti-HIV antibody -- Epicyte

anti-HIV catalytic antibody -- Hesed Biomed

anti-HIV fusion protein -- Idun

anti-HIV proteins -- Cangene

Anti-HM1-24 MAD -- Chugai

Anfi-hR3 MAb

Anti-Human-Carcinoma-Antigen MAb --
Epicyte

Anti-ICAM-1 MAD -- Boehringer Ingelheim

Anti-ICAM-1 MAD 1A-29 - Pharmacia

Anti-ICAM-1 MAb HA58

Anti-ICAM-1 MAb YN1/1.7 .4

Anti-ICAM-3 MAb ICM3 -- ICOS

Anti-idiotype breast cancer vaccine 11010

Anti-idiotype breast cancer vaccine
ACA14C5 ~

Anti-idiotype cancer vaccine - ImClone
Systems/Merck KGaA ImClone, Viventia
Biotech

Anfi-idiotype cancer vaccine 1A7 -- Titan

Anti-Fit-1 monoclonal antibodies -- ImClone Anti-idiotype cancer vaccine 3H1 -- Titan

Anti-fungal peptides -- State University of
New York
antifungal tripeptides — BTG

Anti-idiotype cancer vaccine TriAb -- Titan
Anti-idiotype Chlamydia frachomatis
vaccine

Anti-ganglioside GD2 antibody-interleukin-2 Anti-idiotype colorectal cancer vaccing -

fusion protein -- Lexigen

Anti-GM2 MAb -- Kyowa

Anti-GM-CSF receptor monocional
anfibodies -- AMRAD

Anti-gp130 MADb -- Tosoh

Anti-HCA monocional antibodies --
AltaRex/Epigen

Anfi-hCG antibodies -- Abgenix/AVI
BioPharma

Anti-heparanase human monoclonal
antibodies - Oxford
Glycosciences/Medarex

Anti-hepatitis C virus human monoclonal
antibodies -- XTL Biopharmaceuticals

Anti-HER-2 antibody gene therapy

Anti-herpes antibody - Epicyte -

Novartis

Anti-idiotype colorectal cancer vaccine -
Onyvax

Anti-idiotype melanoma vaccine - IDEC
Pharmaceuticals

Anti-idiotype ovarian cancer vaccine ACA
125

Anti-idiotype ovarian cancer vaccine AR54 -
- AltaRex

Anti-idiotype ovarian cancer vaccine CA-
125 - AltaRex, Biomira

Anti-lgE catalytic antibody - Hesed Biomed

Anti-IgE MAb E26 -- Genentech

Anti-IGF-1 MAb

anti-inflammatory -- GeneMax

anti-inflammatory peptide -- BTG
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anti-integrin peptides -- Burnha Anti-mu MAb -- Novartis
Anti-interferon-alpha-receptor MAb 64G12 - Anti-MUC-1 MAb
Pharma Pacific Management Anti-Nogo-A MAD IN1
Anfi-interferon-gamma MAb -- Protein Anti-nuclear autoantibodies -- Procyon
Design Labs Anti-ovarian cancer monoclonal antibodies -
Anti-interferon-gamma polyclonal antibody - - Dompe
- Advanced Biotherapy Anti-p185 monoclonal antibodies
Anti-interleukin-10 MAb - Anti-p43 MAb
Anti-interleukin~12 MAb - Antiparasitic vaccines
Anti-interleukin-1-beta polyclonal antibody -- Anti-PDGF/bFGF sheep MAD -- KS
R&D Systems Biomedix
Anti-interleukin-2 receptor MAb 2A3 Anti-properdin monoclonal anfibodies --
Anti-Interleukin-2 receptor MAb 33B3-1--  Abgenix/Gliatach
Immunotech Anti-PSMA MAb J591 - BZL Biologics

Anti-interleukin-2 receptor MAb ART-18  Anti-Rev MAb gene therapy -
Anti-interleukin-2 receptor MAb LO-Tact-1  Anti-RSV antibodies — Epicyte, Intracell
Anti-interleukin-2 receptor MAb Mikbetat  Anti-RSV monoclonal antibodies --
Anti-interleukin-2 receptor MAb NDSG1 Medarex/MedImmune, Applied Molecular

Anti-interleukin-4 MAb 11B11 Evolution/MedIimmune
Anti-interleukin-5 MAb - Wallace Anti-RSV MAb, inhalation -
Laboratories Alkermes/Medimmune
Anti-interleukin-6 MAb — Centocor, Anti-RT gene therapy
Diaclone, Pharmadigm Antisense K-ras RNA gene therapy
Anti-interleukin-8 MAb —~ Xenotech Anti-SF-25 MAD
Anti-JL1 MAb Anti-sperm antibody -- Epicyte
Anti-Klebsielia sheep MAD -- KS Biomedix  Anti-Tac(Fv)-PE38 conjugate
Holdings Anti-TAPA/CD81 MAb AMP1
Anti-Laminin receptor MAb-liposomal Anti-tat gene therapy
doxorubicin conjugate Anti-TCR-alphabeta MAb H57-697
Anti-LCG MADb -- Cytoclonal Anti-TCR-alphabeta MAb R73
Anti-lipopolysaccharide MAb -- VitaResc  Anfi<tenascin MAb BC-4-1-131
Anti-L-selectin monoclonal antibodies -  Anti-TGF-beta human moncclonal
Protein Design Labs, Abgenix, Stanford  antibodies -- Cambridge Antibody Tech.,
University Genzyme
Anti-MBL monoclonal antibodies - Anti-TGF-beta MAb 2G7 - Genentech
Alexion/Brigham and Women's Hospital ~ Antithrombin It -- Genzyme Transgenics,
Anti-MHC monoclonal antibodies Aventis, Bayer, Behringwerke, CSL,
Anti-MIF anfibody humanised — IDEC, Myriad
Cytokine PharmaSciences Anfi-Thyt MAb
Anfi-MRSA/VRSA sheep MAb -- KS Anti-Thy1.1 MAb
Biomedix Holdings
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Anti-tissue factorffactor VIIA sheep MAb -- ARGENT gene delivery systems -- ARIAD

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 MAb -- Planet BioTech.

antitumour RNases -- NiH

Anti-VCAM MADb 2A2 —- Alexion

Anti-VCAM MAD 3F4 ~ Alexion

Anti-VCAM-1 MAb

Anfi-VEC MAb -- ImClone

- Anti-VEGF MAD -- Genentech

Anti-VEGF MAb 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

AQOP-RANTES -- Senetek

Apan-CH -- Prascis 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

AR545C

Arresten .

ART-123 - Asahi Kasei

arylsulfatase B - BioMarin

Arylsulfatase B, Recombinant human --
BioMarin

AS 1051 - Ajinomoto

ASI-BCL - Intracell

ATL-101 - Alizyme

atrial natriuretic peptide -- Pharis

Aurintricarboxylic acid-high molecular
weight

autoimmune disorders - GPC
Blotech/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-39-2437 -- Bayer

Bay-50-4798 -- Bayer

BB-10153 - British Biotech

BBT-001 -- Bolder BloTech.

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 -- Miflenium Biologix

BDNF -- Regeneron — Amgen

FIG. 1F
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 Bacaplermin -- 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 - Thetion Biologics,
Oregon

BSSL -- PPL Therapeutics

BST-2001 - BioStratum

BTl 322 -

butyrylcholinesterase -- 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 — Novattis, Unigene

calcitonin, Panoderm -- Efan

calcitonin, Peptitrol - Shire

calcitonin, salmon -- Therapicon

calin -- Biopharm

Calphaobindin |

calphobindin { - Kowa

calreticutin - NYU

Campath-1G

Campath-1M

cancer therapy -- Cangene

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

Cancer vaccine ALVAC-CEA B7.1 -
Avenfis 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

Canstatin - 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

Cai-PAD -- Circassia

CB 0006 ~ Celitech

CCK(27-32)-- Akzo Nobel

CCR2-64! -- NIH

CD, Procept -~ Paligent

CD154 gene therapy

CD39 - Immunex

CD39-L.2 - Hyseq

CD39-L4 - Hyseq

CD4 fusion toxin - Senetek

CD4 IgG - Genentech

CD4 receptor antagonists --
Pharmacopeia/Progenics

CD4 soluble -- Progenics

CD4, soluble - Genzyme Transgenics

CDA40 ligand — Immunex

CD4-ricin chain-A - Genentech

CD59 gene therapy -- Alexion

CD8 TIL cell therapy -- Aventis Pasteur

CD8, soluble -- Avidex

CD95 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 42934 -- Novartis

OGP 51901 - 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

Chlamydia trachomatis vaccine - Antex
Biologics

Chlamydia vaccine -- GlaxoSmithKline

Cholera vaccine CVD 103-HgR -- Swiss
Serum and Vaccine Institute Berne

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

Closttidium difficile antibodies - Epicyte

clotting factors - Octagene

CMB 401 -- Celltech

CNTF - Sigma-Tau

Cocaine abuse vaccine ~ Cantab,
Immulogic, Scripps

coccidiomycosis vaceine - Arizo

collagen — Type | - Pharming

Collagen formation inhibitors — FibroGen
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Collagen/hydroxyapatite/bone growth factor CY 1747 -- Epimmune

- Aventis Pasteur, Biopharm, Orquest
collagenase -- BioSpecifics

CY 1748 - Epimmune
Cyanovirin-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
Confortrostatin
contraceptive 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
CP1-1500 - Consensus

CRF -~ Neurobiological Tech.
cRGD{V pentapeptide -

CRL 1095 - CytRx

CRL 1336 - CytRx

CRL 1605 - CytRx

€S-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-lg -- Bristol-Myers Squibb
CTLA4-Ig gene therapy -

CTP-37 - AVI BioPharma

C-type nafriuretic peptide -- Suntory
CVS 995 - Corvas Intl.

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

DAB388interleukin-6 - Senetek

DAB38%interletkin-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 386/22 AGEN

Deimmunised anti-cancer antibodies --
Biovation/Viragen

Dendroamide A

Dengue vaccine -- Bavarian Nordic, Merck

denlleukin 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
Therapeutics

FIG. 11
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DiaCIM -- YM BioSciences

dialytic oligopeptides -- Research Corp

Diamyd -- Diamyd Therapeutics

DiaPep227-- Pepgen

DiavaX — Corixa

Diphtheria tefanus pertussis-hepatitis B
vaceine - GlaxoSmithKline

DIR therapy -- Solis Therapeutics -

DNase -- Genentech

Dornase alfa -- Genentech

Dornase alfa, inhalation -- Genentech

Doxorubicin-anti-CEA MAb conjugate —
Immunomedics

DP-107 - Trimeris

drotrecogin alfa - Eli 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 -- Daswoong

DWP-408 - Daewoong

E coli 0157 vaccine -- NIH

£21-R - BresaGen

Eastern equine encephalitis virus vaccine -

Echicetin -

Echinhibin 1 -

Echistatin ~ Merck

Echitamine -

EC-SOD - PPL Therapeutics

EDF - Ajinomoto

EDN derivative -- NIH

EDNA - NIH

Edobacomaly -- XOMA

Edrecolomab - Centocor

EF 5077

Efalizumab -- Genentech

EGF fusion toxin — Seragen, Ligand

EGF-P64k vaccine - Center of Molecular
Immunoclogy

EL 246 -- LigoCyte

elastase inhibitor -- Synergen

elcatonin — Therapicon

EMD 72000 - Merck KGaA

Emdogain -- BIORA

emfilermin - AMRAD

Emoctakin -~ Novartis

enamel matrix protein -- BIORA

Endo I -- 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 Kasel,
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
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erythropoietin -- Alkermes, ProLease, Dong-Fas TR -- Human Genome Sciences

A, Elanex, Genetics Institute, LG Chem,
Protein Sciences, Serono, Snow Brand,
SRC VB VECTOR, Transkaryotic
Therapies

Erythropoietin Beta -- Hoffman La Roche

Erythropoistin/Epoetin alfa -- Chugai

Escherichia coll 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 X - Alpha Therapeutics, Welfide
Corp., CSL, enetics Institute/AHP,
Pharmacia, PPL Therapeutics

Factor IX gene therapy -- Cell Genesys

Factor Vit — Novo Nordisk, Bayer Baxter
Intl.

Factor Vlia -- PPL Therapeutics,
ZymoGenetics

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

Factor VIl -- PEGylated -- Bayer

Factor Vill fragments —~ Pharmacia

Factor VIl gene therapy -- Targeted
Genetics

Facior VIll 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

fibtin-binding peptides - ISIS 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 Austratia, Human
Therapeutics

follitropin alfa — Alkermes, ProLease,
PowderJect, Serono, Akzo Nobel

Follitropin Beta — Bayer, Organon

FP 59

FSH — Ferring

FSH + LH -- Ferring

F-spondin -- CeNeS

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 X!l -- ZymoGenetics

gastric lipase — Meristem
Gavilimomab —~

Factors VIll 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 epostin-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
Pharacetticals

glucagon - Eli Lilly, ZymoGenetics

Glucagon-like peptide-1 7-36 amide --
Suntory

Glucocerebrosidase - Genzyme

glutamate decarboxylase -- Genzyme
Transgenics

Glycoprotein S3 - Kureha

GM-CSF -- Immunex

GM-CSF tumour vaccine -- PowderJect

GnRH immunotherapeutic -- Protherics

gp75 anfigen - ImClone

gp96 -- Antigenics

GP10100 ~ Galenica

GR 4991W83 - 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 crosfumaril - Baxter Intl.

haemoglobin stabilized -- Ajinomoto

haemoglobin, recombinant -- Apex

HAF -- Immune Response

Hantavirus vaccine

HB 19

HBNF -- Regeneron

HCC-1 - Pharis

hCG -- Milkkhaus

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 { - lbex

heparinase Il - [bex

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



13/345

Hepatitis B vaccine recombinant TGP 943 --
Takeda

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

Hepatitis D vaccine -- Chiron Vaccines

Hepatitis £ vaccine recombinant --
Genelabs/GlaxoSmithKline, Novavax

hepatocyte growth factor — Panorama,
Sosel

hepatocyte growth factor kringle fragments -
- EntreMed

Her-2/Neu peptides - Corixa

Herpes simplex glycoprotein DNA vaccine -
Merck, Wyeth-Lederle 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-SC

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 Insfitute, 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-2 -- American BioScience

HM-9239 -- Cytran

HML-103 -- Hemosol

HML-104 -- Hemosol

HML-105 -- Hemosol

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-I DNA vaccine

HTLV-l vaccine

HTLV-Ii vaccine - Access

HU 901 -- Tanox

Hu23F2G - ICOS

HuHMFG1

1M
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HumalYM -- infracell HuMax-IL15 -- Genmab
. Human krebs statika -- Yamanouchi HYB 190 - Hybridon
human monocfonal antibodies - HYB 676 - Hybridon
Abgenix/Biogen, Abgenix/ Corixa, (125 MAb A33 - Celltech
Abgenix/Immunex, Abgenix/Lexicon, [britumomab tiuxetan - IDEC
Abgenix/ Pfizer, Athersys/Medarex, IBT-8401 -- Ibex
~ Biogen/MorphoSys, CAT/Searle, IBT-9402 - Ibex

Centocor/Medarex, Corixa/Kirin Brewety, IC 14 - ICOS
Corixa/Medarex, Eos BioTech./Medarex, Idarubicin anti-Ly-2.1 -
Eos/Xenerex, Exelixis/Protein Design IDEC 114 -- IDEC

Labs, ImmunoGen/ Raven, IDEC 131 - IDEC
Medarex/B.Twelve, IDEC 152 - IDEC
MorphoSys/immunoGen, XTL IDM 1 ~ IDM
Biopharmaceuticals/Dyax, IDPS -- Hollis-Eden Pharmaceuticals
Human monoclonal antibodies - iduronate-2-sulfatase -- Transkaryotic
Medarex/Northwest Biotherapeutics, Therapies
Medarex/Seattle Genefics IGF/1BP-2-13 -- Pharis
human nefrin-1 - Exelixis IGN-101 - Igeneon

human papillomavirus antibodies -- Epicyte 1K HIR02 -- Iketon
Human papillomavirus vaccine - Biotech  IL-11 - Genetics Institute/AHP

Australia, IDEC, StressGen IL-13-PE38 -- NeoPharm
Human papillomavirus vaccine MEDI 501 - IL-17 receptor - Immunex
Medimmune/GlaxoSmithKline IL-18BP -- Yeda
Human papillomavirus vaccine MEDI IL-1Hy1 - Hyseq
503/MEDI 504 -- IL-1B - Celltech
Medimmune/GlaxoSmithKline IL-1R adjuvant -- Celltech
Human papillomavirus vaccine TA-CIN~  IL-2 — Chiron
Cantab Pharmaceuticals IL-2 +1L-12 - Hoffman La-Roche
Human papillomavirus vaccine TA-HPV ~  IL-6/siL-6R fusion - Hadasit
Cantab Pharmaceuticals IL-8R derivative -- Tosch
Human papillomavirus vaccine TH-GW --  {L-7-Dap 389 fusion toxin - Ligand
Cantab/GlaxoSmithKline |M-862 -- Cytran
human polyclonal antibodies -- Biosite/Eos IMC-1C11 -- ImClone
BioTech./ Medarex imiglucerase -- Genzyme
human type Il anti factor Vil monocional  Immune globulin infravenous (human) -
antibodies ~ ThromboGenics Hofiman La Roche
humanised anti glycoprotein Ib murine immune privilege factor -- Proneuron
monoclonal antibodies -- ThromboGenics Immunocal -- Immunotec
HumaRAD - Intracell immunogene therapy ~ Briana Bio-Tech
HuMax EGFR -- Genmab Immunoliposomal 5-fluorodeoxyuridine-
HuMax-CD4 -- Medarex dipalmitate -

FIG. 1N
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immunosuppressant vaccine -- Aixiie

immunotoxin — Antisoma, NIH

ImmuRAIT-Re-188 - Immunomedics

imreg-1 -- Imreg

infertility - Johnson & Johnson, E-TRANS

Influenza virus vaccine -- Aventis Pasteur,
Protein Sciences

inhibin -- Biotech Australia, Himan
Therapeutics

Inhibitory G protein gene therapy

INKP-2001 ~ InKine

Inolimomab - Diaclone

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

insulin (bovine) -- Novartis

insulin analogue -- Eli Liily

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 —~ Flemington

insulin, infranasal — Bentley

insulin, oral — Nobex, Unigene

insulin, Orasome -~ Endorex

insulin, ProMaxx -- Epic

insutin, Quadrant - Elan

insulin, recombinant ~ Aventis

insulin, Spiros - Elan

insulin, Transfersome -- IDEA

integrin antagonists - Merck

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

interferon — BioMedicines, Human Genome
Sciences

interferon (Alfa-n3)—Interferon Sciences
Intl,

inferferon (Alpha), Biphasix - Helix

interferon (Alpha)—Amgen, BioNative,
Novartis, Genzyme Transgenics,
Hayashibara, Inhale Therapeutics
Systems, Medusa, Flamel, 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, GensTrol,
Meristem, Rhein Biotech, Toray, Yeda,
Daiichi, Mochida

interferon {Beta1A) — Serono, Biogen

interferon (betatA),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 Ingelheim,
Sheffield, Rentschler, Hayashibara

interferon receptor , Type | - Serono

interferon(Gamma1B) -- Genentech

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

insulin, Zymo, recombinant -- Novo Nordisk Interferon-alpha-2b gene therapy —

insulinotropin -- Scios
Insulysin gene therapy —

Schering-Plough
Interferon-con1 gene therapy -

FIG. 10
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interleukin-1 antagonists -- Dompe IPF -- Metabolex
Interleukin-1 receptor antagonist -- Abbott  1R-501 -- Inmune Response
Bioresearch, Pharmacia ISIS 9125 -- Isis Pharmaceuticals

Interleukin-1 receptor type | -- Immunex  ISURF No. 1654 -- Millennium
interleukin-1 receptor Type i - immunex  ISURF No. 1866 - lowa State Univer,
interleukin-10 — DNAX, Schering-Plough  ITF-1697 - ltalfarmaco

Interleukin-10 gene therapy - IxC 162 -- Ixion
interleukin-12 - Genetics Institute, Hoffman J 695 -- Cambridge Antibody Tech.,
La-Roche Genetics Inst., Knoll
interleukin-13 -- Sanofi Jagged + FGF - Repair
interfeukin-13 antagonists — AMRAD JKC-362 -- Phoenix Pharmaceuticals
Interleukin-13-PE38QQR JTP-2042 - Japan Tobacce
interleukin-15 -~ Immunex Juman monoclonal antibodies -
interleukin-16 -- Research Corp Medarex/Raven
interleukin-18 -- GlaxoSmithKline K02 - Axys Pharmaceuticals
interleukin-1-alpha -- Immunex/Roche Keliximab -- IDEC
interleukin-2 - SRC VB VECTOR, Keyhole limpet haemocyanin
Ajinomoto, Biomira KGF - Amgen
Interleukin-3 -- Cangene KM 871 ~- Kyowa
interleukin-4 -- Immunology Ventures, KP1 135 -- Scios
Sanofi Winthrop, Schering-Plough, KPI-022 - Scios
Immunex/ Sanofi Winthrop, Bayer, Ono  Kringle 9
interleukin-4 + TNF-Alpha -- NIH KSB 304
interleukin-4 agonist -- Bayer KSB-201 - KS Biomedix
interleukin-4 fusion toxin -- Ligand [ 696418 -~ Merck

Interleukin-4 receptor — immuney, immun L 703801 -- Merck
Interleukin-6 — Ajinomoto, Cangene, Yeda, L1-- Acorda

Genetics Institute, Novartis " L-7671191 - Merck
interleukin-6 fusion protein — lactoferrin ~ Meristem, Pharming, Agennix
interleukin-6 fusion toxin — Ligand, Serono lactoferrin cardio -- Pharming
interleukin-7 -- IC Innovations LAG-3 -- Serono
interleukin-7 receptor - Immunex LAIT -- GEMMA
interleukin-8 antagonists — Kyowa LAK cell cytotoxin -- Arizona
Hakko/Millennium/Pfizer lamellarins -- PharmaMar/University of
interleukin-9 antagonists -- Genaera Malaga
interleukins -- Cel-Sci laminin A peptides -- NIH
lodine 1 131 tositumomab ~ Corixa lanoteplase - Genetics Institute
ior EPOCIM -- Center of Molecular laronidase - BioMarin
Immunology Lassa fever vaccine
lor-P3 - Center of Malecular Immunology  LCAT - NIH
IP-10 - 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

Lenograstim — Aventis, Chugai

lepirudin -- Aventis

leptin — Amgen, IC Innovations

Leptin gene therapy - Chiron Corporation

leptin, 2nd-generation - Amgen

leridistim - Pharmacia

leuprolide, ProMaxx - Eplc

leuprorelin, oral -- Unigene

LeuTech - Papatin

LEX 032 -- SuperGen

LIDEPT -- Novartis

lipase - Altus Biologics

lipid A vaccine - EntreMed

lipid-linked anchor Tech, - ICRT, ID
Biomedical

liposome-CD4 Tech. -- Sheffield

Listeria monocytogenes vaccine

LMB 1

LMB 7

{.MB 9 -- Battelle Memorial Institute, NiH

LM-CD45 -- Cantab Pharmaceuticals

lovastatin -- Merck

LSA-3

LT-R receptor -~ Biogen

lung cancer vaccine - Corixa

lusupulfide -- Scios

L-Vax -- AVAX

LY 355455 - Eli Lilly

LY 366405 — Eli Lilly

LY-355101 - 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 - Nulrition 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, Hawali, 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 -- Immul.ogic

MCI-028 - Mitsubishi-Tokyo

MCIF -~ Human Genome Sciences

MDC -- Advanced BioScience - Akzo
Nobal, ICOS

MDX 11 -- Medarex

MDX 210 -- Medarex

MDX 22 -- Medarex

MDX 22
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MDX 240 -- Medarex
MDX 33

MDX 44 - Medarex
MDX 447 -- Medarex
MDX H210 - Medarex

MDX RA - Houston BioTech., Medarex

ME-104 - Pharmexa
Measles vaccine

Mecasermin -- Cephalon/Chiron, Chiron

MEDI 488 -- Medimmune

MEDI 500

MEDI 507 -- BioTransplant

melanin concentrating hormone --
Neurocrine Biosciences

melanocortins - OMRF

Methionine lyase gene therapy -
AntiCancer

Met-RANTES - Genexa Biomedical,
Serono

Metreleptin

MGDF -- Kirin

MGV -- Progenics

micrin -- Endoctine

microplasmin ~ ThromboGenics

MIF - Genetics Institute

migration inhibitory factor -- NIH

Mim CD4.1 - Xycte Therapies

mirostipen -- Human Genome Sciences

MK 852 —~ Merck

Mobenakin -~ NIS

Melanoma monoclonal anfibodies -- Viragenmolgramostim -- Genetics Institute, Novartis

melanoma vaccine -- GlaxeSmithKling,

Akzo Nobel, Avant, Aventis Pasteur,

Bavarian Nordic, Biovector, CancerVax,

monoclonal antibodies -- Abgenix/Celltech,
Immusol/ Medarex, Viragen/ Roslin
Institute, Cambridge Antibody Tech./Elan

Genzyme Molecutar Oncology, Humbolt, MAb 108 -
ImClone Systems, Memorial, NYU, Oxxon MAb 10D5 -

Melanoma vacecine Magevac - Therion

memory enhancers -- Scios
meningococcal B vaccine -- Chiron
meningococcal vaccine -- CAMR

MAb 14.18-interieukin-2 immunocytokine --
Lexigen

MAD 14G2a -

MADb 15A10 -

Meningococcal vaccine group B conjugate - MAD 170 -- Biomira

- North American Vaccine

Meningococcal vaccine group B
recombinant - BioChem Vaccines,
Microscisnce

MAb 177Lu CC49 -

MAD 17F9

MAb 1D7

MAD 1F7 = Immune Network

Meningococcal vaccine group Y conjugate - MAb 1H10-doxorubicin conjugate

- North American Vaccine

MAb 26-2F

Meningococcal vaceine groups ABand C - MAD 2A11

conjugate -- North American Vaccine
Mepollzumab - GlaxoSmithKline
Metastafin — EntreMed, Takeda

Met-CkB7 -- Human Genome Sciences

met-enkephalin -- TN
METH-1 -- Human Genome Sciences
methioninase - AntiCancer

FIG. 1R

MAb 2E1 -~ RW Johnson

MADb 2F5

MAb 31.1 - International Biolmmune

Systems

MAb 32 - Cambridge Antibody Tech.,
. Peptech

MAb 323A3 -- Centocor

MAb 3C5
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MAD 3F12

MADb 3F8

MAb 42/6

MAD 425 -- Merck KGaA

MAD 447-52D -- Merck Sharp & Dohme

MADb 45-2D9- - haematoporphytin
conjugate

MAD 4B4

MAb C242-PE conjugate

MAb c30-6

MAD CA208-cytorhodin-S conjugate --
Hoechst Japan

MAb CC49 -- Enzon

MAD ch14.18 -

MAb CH14.18-GM-CSF fusion protein --
Lexigen

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

MAb 4E3-daunorubicin conjugate

MAb 50-6

MAb 50-61A — Institut Pasteur

MADb 5A8 -- Biogen

MADb 791T/36-methotrexate conjugate

MAb 7¢c11.e8

MAb 7E11 C5-selenocystamine conjugate

MAb 93KA9 ~ Novartis

MAb A5B7-cisplatin conjugate -
Biodynamics Research, Pharmacia

MAb A5B7-1-131

MAb A7

MAD A717 -- Exocell

MAb A7-zinostatin conjugate

MAb ABX-RB2 -~ Abgenix

MAb ACA 11

MAb AFP-I-131 — Immunomedics

MAb AP1

MAb AZ1

MAb B3-LysPEA40 conjugate

MAb B4 — United Biomedical

MAb B43 Genistein-conjugate

MAb B43,13-Tc-99m — Blomira

MAb B43-PAP conjugate

MAb B4G7-gelonin conjugate

MAb BCM 43-daunorubicin conjugate -
BCM Oncologia

MAb BIS-1

MAb BMS 181170 -- Bristol-Myers Squibb

MAb BR55-2

MAb BW494

MAb Cl-137 - AMRAD

MAD cisplatin conjugate

MAb CLB-CD19

MAb CLB-CD19v

MAb CLL-1 - Peregrine

MAb CLL-1-GM-CSF conjugate

MADb CLL-1-IL-2 conjugate -- Peregrine

MAb CLN IgG -- 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

MAb GAB

MAb GA733

MAb Gliomab-H -- Viventia Biotech

MAb HB2-saporin conjugate

MAb HD 37 -

MAb HD37-ricin chain-A conjugate

MAb HNK20 -- Acambis

MADb huN901-DM1 conjugate -
ImmunoGen

MADb 1-131 CC49 -- Corixa

MAb ICO25

MAD ICR12-CPG2 conjugate

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

FIG.
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MAD IRac-ricin A conjugate

MADb K1

MAb KS1-4-methotrexate canjugate

MAb LG — Bristol-Myers Squibb, Oncogen

MADb LiCQO 16-88

MAb LL2-1-131 — Immunomedics

MAb LL2-Y-90

MAb LS2D617 - Hybritech

MAb LYM-1-gelonin conjugate

MAb LYM-1-1-131

MAb LYM-1-Y-20

MAb LYM-2 ~ Peregrine

MAb M195

MAb M195-bismuth 213 conjugate --
Protein Design Labs

MAb M195-gelonin conjugate

MAb M195--131

MAb M195-Y-90

MAb MA 33H1 -- Sanofi

MAb MAD11

MAb MGb2

MAb MINTS

MAb MK2-23

MAb MOC31 ETA(252-613) conjugate

MAb MOC-31-In-111

MAb MOC-31-PE conjugate

MAb MRG -

MAb MRK-16 -- Aventis Pasteur

MAb MS11G8

MAb MX-DTPA BrE-3

MAb MY9

MAb Nd2 — Tosoh

MAb NG-1 -- Hygeia

MAb NMO1 — 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

MADb RFB4-ricin chain A conjugate

MADb RFT&-ricin chain A conjugate

MADb SC 1

MAb SM-3 -- ICRT

MAb SMART 1D10 -- Protein Design Labs

MAb SMART ABL 364 - Novartis

MAb SNGf |

MAb SN6f-deglycosylated ricin A chain
conjugate -

MAb SNGj

MAb SN7-ricin chain A conjugate

MADb T101-Y-90 conjugate - Hybritech

MAD T-88 -~ Chiron

MAb TB94 -- Cancer ImmunoBiology

MAb TEC 11

MAb TES-23 -- Chugai

MAb TM31 -- Avant .

MAb TNT-1 -- Cambridge Antibody Tech.,
Peregrine

MAD TNT-3

MAb TNT-3 - IL2 fusion protein -

- MAb TP3-At-211

MAb TP3-PAP conjugate -

MAb UJM3A -- ICRT

MAD UN3 '

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

montirelin hydrate - Gruenenthal
moroctocog alfa - Genetics Institute -
Moroctocog-alfa - Pharmacia

MP 4

MP-121 - Biopharm

MP-52 -- Biopharm

MRA -- Chuga
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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 -- Genefics Institute, Novartis,
DSM Anti-Infectives

murine MAb — KS Biomedix

Mutant somatropin -- JCR Pharmaceutical

MV 833 -- Toagosei

Mycoplasma pulmonis vaccine

Mycoprex -- XOMA

myeloperoxidase ~ Henogen

myostatin - Genetics Institute

Nacolomab tafenatox -- Pharmacia

nagrestipen - British Biotech

NAP-5 - Corvas Intl,

NAPc2 ~ Corvas Inti,

nartograstim -- Kyowa

Natalizumab — Protein Design Labs

Nafeplase - NIH, Nihon Schering

nateplase - Schering AG

NBI-3001 - Neurocrine Biosci.

NBI-5788 -- Neurocrine Biosci.

NBI-6024 -- Neurocrine Bioscl,

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 -- iImmune 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 Biotheraples

OncoVax-P - Jenner Biotherapies

onercept -- Yeda

onychomycosis vaccine -- Boghringer
Ingelheim

opebecan -- XOMA

opioids -- Arizona

Oprelvekin - Genetics Institute

Org-33408 b-- Akzo Nobel

Orolip DP - EpiCept

oryzacystatin

OSA peptides ~ GenSci Regeneration

osteoblast-cadherin GF -- Pharis

Osteocalcin-thymidine kinase gene therapy

osteogenic protein -- Curis

osteopontin — OraPharma

osteoporosis peptides - Integra, Telios

osteoprotegerin — Amgen, SnowBrand

ofitis media vaccines -- Antex Biologics

ovarian cancer -~ University of Alabama

0X40-lgG fusion protein -- Cantab, Xenova

P 246 -- Diatide

P 30 - Alfacell

p1025 -- Active Biotech

P-113* — Demegen

P-16 peptide -- Transition Therapeutics

p43 -~ Ramot

P-50 peptide -- Transition Therapeutics

ph3 + 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

PAM 4 - Merck

pamiteplase - Yamanouchi

pancreatin, Minitabs -- Eurand

Pangen - Fournier

Pantarin — Selective Genetics

Parainfluenza virus vaccine - Pharmacia,
Pierre Fabre

paraoxanase -- 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

PEG anti-ICAM MAb ~ Boehringer
Ingelheim

PEG asparaginase -- Enzon

PEG glucocerebrosidase

PEG hirudin -~ Knoll

PEG interferon-alpha-2a -- Roche

PEG interferon-alpha-2b + ribavirin -
Biogen, Enzon, ICN Pharmaceuticals,
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 - Abhott

PEG-uricase - Mountain View

Pegvisomant - Genentech

FIG. 1V
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PEGylated proteins, PolyMASC -- Valentis Pharmaprojects No. 5947 -- SiressGen
PEGylated recombinant native human leptin Pharmaprojects No. 5961 -

--Roche
Pemfumomab
Penetratin -- Cyclacel
Pepscan - Antisoma
peptide G — Peptech, ICRT
peptide vaccine -- NIH ,NCI
Pexelizumab
pexiganan acetate -- Genaera
Pharmaprojects No. 3179 -- NYU

Theratechnologies

Pharmaprojects No. 5962 -- NIH
Pharmaprojects No. 5966 -- NIH
Pharmaprojects No. 5994 -- Pharming
Pharmaprojects No. 5995 -- 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
Pharmaprojects No. 4349 — Baxter Intl.
Pharmaprojects 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. 5849 -- Johnson &
Johnson
Pharmaprojects No. 5860 — Mitsubishi-
Tokyo
Pharmaprojects No. 5869 — Oxford
GlycoSciences

Pharmaprojects No. 6230 -- NIH
Pharmaprojects No. 6236 - NIH
Pharmaprojects No. 6243 - NIH
Pharmaprojects 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, Novaris,
Pharmacia Corporation, Wakamoto, Yeda

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

platelet factor 4 - RepliGen

Platelet-derived growth factor - Amgen --
ZymoGenetics

plusonermin-- Hayashibara

PMD-2850 -- Protherics

Pneumococcal vaccine — Antex Biologics,
Aventis Pasteur

Pneumococcal vaceine 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 Therapautics,
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-lg - American Home Products

PSP-94 -- Procyon

PTH 1-34 - Nobex

Quitimmune-M -- Antigenics

R 101933

R 125224 -- 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

ranpirnase -- Alfaceli

ranpirase-anti-CD22 MAD - Alfacell

RANTES inhibitor -- Milan

RAPID drug delivery systems -- ARIAD

rashuricase -- Sanofi

rBPI-21, topical -- XOMA

RC 529 - Corixa

ICFTR -- Genzyme Transgenics

RD 62198

rDnase -- Genentech

RDP-58 -- SangStat

1X
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RecepTox-Fee - Keryx Ribozyme gene therapy -- Genset
RecepTox-GnRH - Keryx, MTR Rickettsial vaccine recombinant
Technologies RIGScan CR -- Neoprobe
RecepTox-MBP - Keryx, MTR RIP-3 -- Rigel
. Technologies ~ RK-0202 - RxKinetix
recFSH - Akzo Nobel, Organon RLT peptide -- Esperion
REGA 3G12 rM/NEI - IVAX
Regavirumab -- Teijin rmCRP - Immtech
relaxin -- Connetics Corp ~ RN-1001 - Renovo
Renal cancer vaccine -- Macropharm RN-3 -- Renovo

repifermin -- Human Genome Sciences ~ RNAse conjugate -- Immunomedics
Respiratory syncytial virus PFP-2 vaccine -- RO 631908 -- Roche

Wyeth-Lederle Rotavirus vaccine -- Merck ]

Respiratory syncytial virus vaccine - RP 431 -- DuPont Pharmaceuticals
GlaxoSmithKline, Pharmacia, Pietre Fabre RP-128 - Resolution

Respiratory syncytial virus vaccine RPE65 gene therapy -
inactivated RPR 110173 - Aventis Pasteur

Respiratory syncytial virus-parainfluenza  RPR 115135 - Aventis Pasteur
virus vaccine -- Aventis Pasteur, RPR 116258A -- Aventis Pasteur
Pharmacia rPSGL-Ig -- American Home Products

Reteplase - Boshringer Mannheim, r-SPC surfactant - Byk Gulden
Hoffman La-Roche rV-HER-2/neu - Therion Biologics

Retropep -- Retroscreen SA 1042 -- Sankyo

RFB4 {dsFv) PE38 sacrosidase ~ Orphan Medical

RFI 641 -- American Home Products Sant 7

RFTS -~ UAB Research Foundation Sargramostim -- Immunex

RG 12986 -- Aventis Pasteur saruplase -- Gruenenthal

RG 83852 - Aventis Pasteur Satumomab ~ Cytogen

RG-1059 -- RepliGen SB 1 -- COR Therapeutics

rGCR -- NiH SB 207448 -- GlaxoSmithKline

rGLP-1 -- Restoragen SB 208651 - GlaxoSmithKline

rGRF -- Restoragen SB 240683 -- GlaxoSmithKline

rh Insulin - Eli Lilly SB 249415 -- GlaxoSmithKiine

RHAMM fargeting peptides -- Cangene 5B 249417 - GlaxoSmithKline

rHb1.1 — Baxter Inti. SB 6 -- COR Therapeutics

rhCC10 -- Claragen SB RA 31012 - :

thCG -- Serono SC 56929 -- Pharmacia

Rheumatoid arthritis gene therapy . SCA binding proteins — Curis, Enzon

Rheumatoid arthritis vaccine -~ Veterans  scFv(14E1)-ETA Berlex Laboratories,
Affairs Medical Center Schering AG

rhLH - Serono ScFv{FRP5)-ETA -

FIG. 1Y
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ScFveC6-PEAD -

SCH 55700 -- Celltech

Schistosomiasis vaccine -- Glaxo
Wellcome/Medeva, Brazil =~

SCPF - Advanced Tissue Sciences

scuPA-suPAR complex — Hadasit

SD-9427 -- Pharmacia

SDF-1 - Ono

SDZ 215918 -- Novartis

SDZ 280125 -- Novartis

SDZ 89104 -- Novartis

SDZ ABL 364 -- Novartis

SDZ MMA 383 - Novartis

sefine protease inhibis -- Pharis

sermorelin acetate - Serono

SERP-1 -- Viron

sertenef -- Dainippon

serum albumin, Recombinant human —
Aventis Behting

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 - Boshringer Ingelheim

Silteplase ~ Genzyme

SIV vaccine — Endocon, Institut Pasteur

SK 896 —~ Sanwa Kagaku Kenkyusho

SK-827 -- Sanwa Kagaku Kenkyusho

Skeletex - CeliFactors

SKF 106160 -- GlaxoSmithKline

S-nitroso-AR545C ~

SNTP -- Active Biotech

somatomedin-1 — GroPep, Mitsubishi-
Tokyo, NIH

somatomedin-1 carrier protein -- Insmed

somatostatin - Ferring

Somatotropin/

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

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

somatropin derivative -- Schering AG

somatropin, AIR -- Eli Lilly

Somatropin, inhaled - Eli Lilly/Alkermes

somatropin, Kabi -- Pharmacia

somatropin, Crasome -- Novo Nordisk

Sonermin - Dainippon Pharmaceutical

SP(V5.2)C - Supertek

SPit6

sphingomyelinase -- Genzyme

SR 29001 -- Sanofi

SR 41476 -- Sanofi

SR-29001 -- Sanofi

SS1(dsFV)-PE38 -- NeoPharm

2 microgiobulin - Avidex

R2-microglobulin fusion proteins -- NIH

R-amyloid peptides -- CeNeS

R-defensin - Pharis

Staphylococcus aureus infections --
Inhibitex/ZLB

Staphylococcus aureus vaccine conjugate -
Nabi

Staphylococcus therapy — Tripep

Staphylokinase — Biovation, Prothera,
Thrombogenetics

. Streptococcal A vaccine -- M6

Pharmaceuticals, North American Vaccine
Streptococcal B vaccine -- Microscience

FIG. 1Z
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Streptococeal 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 monoclonal 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 - ThromboGenics

Systemic lupus etythematosus vaccine -
MedClone/VivoRx

T cell receptor peptide vaccine

T4N5 liposomes - AGI Dermatics

TACH, soluble - ZymoGenetics

targeted apoptosis -- Antisoma

tasonermin - Boehringer Ingelheim

TASP

TASP-V

Tat peptide analogues -- NIH

TBP [ -- Yeda

TBPR Il

TBV25H -- NIH

Tc 99m ior ceal — Center of Molecular
Immunology

Tc 99m P 748 — Diatide

Tc 99m votumumab - [ntracell

Tc¢-99m rh-Annexin V - Theseus Imaging

teceleukin - Biogen

tenecteplase - Genentech

Teriparatide - Armour Pharmaceuticals,
Asahi Kasei, Eli Lilly

terlipressin -- Ferring

testisin -- AMRAD

Tetrafibricin - Roche

TFPI -- EntreMed

tgD-IL.-2 - Takeda

TGF-Alpha ~ ZymoGenetics

TGF-3 ~ Kolon

TGF-A2 -- Insmed

TGF-B3 -- O8I

Thalassaemia gene therapy ~ Crucell

TheraClM-h-R3 -~ Center of Molecular
immunology, YM BioSciences

Theradigm-HBV -- Epimmune

Theradigm-HPY - Epimmune

Theradigm-malaria -- Epimmune

Theradigm-melanoma -- Epimmune

TheraFab - Anfisoma

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 Alphal — 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

T™ 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 . _



TNF receptor - Immunex
TNF receptor 1, soluble - Amgen
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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 — Ttipep

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

frafermin - Scios

TRAIL/Apo2L. - immunex

transferrin-hinding proteins -- CAMR

Transforming growth factor-beta-1 --
Genentech

transport protein — Genesis

TRH - Ferring

Triabin -- Schering AG

Triconal

Triflavin

froponin | - 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 Superanfigens - Active

Biotech -- Pharmacia
tumour 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 Int.

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

Vitrase -- ISTA Pharmaceuticals |

West Nile virus vaccine -- Bavarian Nordic

WP 652

WT1 vaccine -- Corixa

WX-293 -- Wilex BioTech.

FIG. 1BB
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WX-360 -- Wilex BioTech. YM 207 - Yamanouchi

WX-UK1 — Wilex BioTech. YM 337 - Protein Design Labs

XMP-500 -- XOMA Yitrium-00 labelled biotin

XomaZyme-791 -- XOMA Yttrium-90-labeled anti-CEA MAb T84.66 -
XTL 001 -- XTL Blopharmaceuticals ZD 0490 - AstraZeneca

XTL 002 - XTL Biopharmaceuticals Ziconotide -- Elan

yeast delivery system -- Globelmmune ZK 157138 -- Berlex Laboratories

Yersinia pestis vaccine _ Zolimomab aritox

YIGSR-Stealth - Johnson & Johnson Zorcell - Immune Response

Yissum Project No. D-0460 - Yissum ZRXL peptides -- Novartis

FIG. 1CC
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Cora 1
Galf1 —4GIcNAOP. g s
2Calf1 +3GIcNACEH +3 Ga!B't—aaGalNAcal-)Sar {Thw)
Galpi—3QlcNACp1”  Ea
Core 2
Galft—+4(GICNAGH —+3Gap1~+4) [GINACHT S . :
SGalNAchser (Thn)
. Gtz
n=0~2
GalB1 -+ 34N GICNACH ~>6GaB 4]y [GIGNAGH T gmmevs
. sGaiNAej—»Ser {Thr}
. Sagt e
n=0~3
: Galpt-+4{BIcNACH S g .- )
Galpt->4GloNACH 1. . aGalAchSer (Thr)
_ T 3Galft-»4GioNAcR1-s0] __Galpi-rt
Galpi-3GicNApt~> 000 T
Core 8 )
Qalp1-+4GIcNAGP1.y : .
3GAP1-+4{GlcNAcR1-23GalNAcH Sar (Th)
Galpi-34GIcNACH 1> - :
Core 4
 Galpt—4 {GloNABA T
SGaINAc_;—»SGr {Thn)
Galpi—+4 {GlcNAcBT A==

FIG. 12
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Glycoprotein-Complex or

T S IIQ R Hybrid N-glycans
2 ‘ lycosidases
gﬁlﬁz: S%ﬁﬂ’hl 0t1g hydrolytic enzymes v ir?y
(ﬂ\ﬁ' 0‘1\’M o (as necessary, i.e. ol \ R?:”"
R—Man " an a~-mannosidases, (:| /EM
o, II\T 1:3%1,6 phosphatases, GlcN %Z-(Fuc)a
Sugar 5% galactosidases, ~  agn 1,3/6

| B,
Glcl\ll ¢ (Fuo),

xylosidase, etc

01,36
Asn
HIGH 1. GlcNAc Transferase
MANNOSE 2. Gal Transferase
3. Sialyliransferase
. GlcNAc Transféras?/
2. Gal Transferase WISP
f .
GlcNAc Transferase g . WSP SA
e . |
WSP SA A
WSP C?? . Gal ;‘236 dla a6
GlcNR" GleNAC GloNAE GloNAS™*
Man Man I\JIa M.l—.m
GlolAd™ GloNAd™ Glchﬁ,&"‘ GloNAd™

Glcr}l d*(Fuc),

Asn

Glcll?l &HFuo),
Asn

FIG. 14

1yd

GI¢I:\I ¢—(Fuc)a

Asn

I P1s
Glcl\llAéf(Fuc)a
Asn

Sialyl Transferase
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R g T R Glycoprotein-Complex
S—Man SMan Mlan- or Hybrid N-glycans
&ln Wb éﬁf:zsg glycosidases
R‘ﬂﬁ' al,3\y@ 1,6 hydrolytic enzymes GI A

\SMa n/ 16 (as necessary; ie. l\% e

ot (p1.4 a and b-mannosidases, GlcNAc:%Fuc

Sugar G[?N[_:ﬁ“ﬁ phosphatases, A
galactosidases, sn
GIclTlAcaT,gj Cla xylosidase, etc.)
Asn

Gal transferase;
fucosyltransferase

_sialyltransferase
Gal transferase;
WSlP sialyltransferase
Gal . ’ WSP Gal e
Glcl%lﬁci' waP Fyg ., o] dlgq
, SA
GleNAc —(Fuc lcNAc—(Fuc
| 1,36 a égﬁzﬁ wsP N 0'-1(3!6 b
A , ' sn
ul Glck 9 Sp
: SA
GlcNAc—(Fuc
| G758 é%r’;"’;’/i
Asn Glcllklg %::4
GlecNAC—(Fuc
| o1 ,?5/ )a
Asn



R s F|2
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S—Man S Man
la1,2 \ | a1,2
S—M Ial’l1 ) Man
al,
R —Man 0°1’\3Man

a1 3~ Mar a16
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R Glycoprotein-Complex or
| Hybrid N-glycans
Man— § B
o1 l endo-
Man— § glycosidase
al,6 GlcNAc — (Fuc),

1. endo-glycanase Asn
2. fucosidase

Sug Gllc 1Ai (if required)
| B1,4
HIGH  GleNAc— (Fuc), |
MANNOSE | Qal transferase;
Asn sialyliransferase
sialyltransferase

\

GlcNAc transferasc/ S}Z}jﬂf;ﬁ;?é?;see WSP
IcNAc / gA
GIcNAc—(Fuc WS:D Visp é|A
Plsn Glci\laﬁlf(Fuc) 'A G'al 4
| a Glal 14 GlcNAc— (Fuc),
Asn GlclNAo-— {Fuc), Asn
Asn

FIG. 16
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R R R Glycoprotein-Complex or Hybrid N-glycans
l\%énl‘s glycosidase(s)
% 1,6
Rﬂ% Mo;'lfﬁmggﬁ hydrolytic enzymes (as necessary, MEQM Mﬁg
Sugar G e mannosidases, phosphatases, of, 0 G
ugari ?4 galaciosidases, etc) GlcI
GICllkl ¢-(Fuc)a Gicl}l o—(Fuc),
HIGH Asn | | / Asn
MANNOSE ol et ONTA24" G194,

Gal transferase, Gal transferase,

ﬂa[yItransferases/aﬂyltmnsferases Gal transferase,

sialyltransferases

WSP WSP] SF’]b SF’]b WSP] WSP] [WSP] [éNSP] [WSP] [WS

sa |,ld
ljzl Efxl [SA ], { c[m {Sﬁl lﬁl [Sﬁl %L
al al al al al al al al al al
GloNAc GlcNAc GIcNAc GloNAC GIcNACGlcNA:  GIONAG GleNAG GleNAc GloNac
Man  Mafi Maiw  Mén \M@ Mart™
otz M oc16 al,3 M ) ' o1,3~ Marja1,6
Glch q4 C%i?/c GleN ¢
Glchl o (Fuc), GleNAG™ (Fuc)a GlcN Fuo),

Asn

\ialyltransferase /
sialyltransferase\lﬂ)lItransferase

Glycoprotein-Complex or Hybrid N-glycans

with or without prior freatment with
glycosidase

FIG. 19
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O-LINKED OLIGOSACCHARIDES Manl, ~ [Man],
R R hydrolytic enzymes (as necessary, an
Ml i.e. mannosidases, phosphatases, Ser/Thr
S—I\Jan b an—g|, galactosidases, efc.)
™~ Marr”

I
Ser/Thr

/|

GleNAc transferase;
Gal transferase

GloNAc transferase / %
WSP WSP WSP wsp
| WSP  wsP Gal 3
Gch:NAc GIICNAG GIIcNAc la Ial Ial
Man [Man] l\}l o I\‘A | G]I cNAc GIcI;NAchI:NAc
“Mar© an Man [Man] Man Man
\Man/ N \,
Sl - M?n Man””
er/Thr
Ser/Thr Ser/Thr Ser/Thr
]
GlcNAc transferése;
GlcNAc transferase; Gal transferase:
Gal transferase; sialyltranferase;
sialyliranferase sialyltransferase
WS
WSP | WSk Wf P[ F]
WSP [ T ? A ?
A l, A
#al éal éal S | (lial iral
a
GloNAG GlcNAc GIcNAc dn G';cNAcgilcNAc
cNAc
Men [Man]C Mgn Man 1\51 ’Man] Man Man
Marf Marf” Nhad ¢ Mad
| | |
Set/Thr Ser/Thr | Ser/Thr

FIG. 20 SerTr



S — Man

VlVSP
GIIcNAc:

Man

Ser/Thr

FIG.

Man

Ser/Thr
O-LINKED OLIGOSACCHARIDES

R

Man—s

GlcNAg transferase
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hydrolvtic enzymes (as necessa
i.6. mannosidases, phosphatases,
galactosidases, etc.)

GlcNAc transferase;
Gal Transferase

" GleNAc transferase[e;
al transferase;

sialyltranferase

sialyltransferase

Man

Ser/Thr

GlcNAc transferase;
Gal fransferase;

sialyltranferase

VIVSP
SA

(_lual

I
GllcNAc

Man

|

Ser/Thr

V|VSP
SA

SA

I
Gal

|
GlcNAc

I
Man

Ser/Thr
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VZ Man-GicNAc
GlcNAc-GleNAc-Man
N Man-GlcNAc

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

PEG

I
Man-GilcNAc-Gal-SA
/

GleNAc-GlcNAc-Man

N Man-GlcNAc-GTtl—SA

l 1. Galactosyltransferase,

PEG

FIG. 22A



54/345

Man
/
GleNAc-GlcNAc-Man

\Ma:n_

1. GNT-1,2,
UDP-GlcNAc-PEG

2. Galactosyliransferase,
UDP-Gal

3. CMP-SA-Man-6-Pi, ST3Gal3

PEG ll\dan-G-Pi

| .
/ Man-GleNAc-Gal-SA

GlcNAc-GleNAc-Man

N Man-GlcNAc-Gal-SA
l

PEG Man-6-Pi

FIG. 22B
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(N-linked) (O-linked)
| / Man-GlcNAc-Gal GalNAc.Gal
-GleNAc-GlcNAc-Man
N\ Man-GlcNAc-Gal

1. CMP-SA-PEG, ST3Gal3
2. CMP-SA-BisP, ST3Gall

PF,G
/ Man-GlcNAc-Gal-SA
-GlcNAc-GlecNAc-Man -GalNAc-Gal-SA-BisP

\ Man-GlcNAc-Gal-SA
PEG

BisP =Linker-HN-CH(PO,),

FIG. 22C
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]

New step
A

CMPSia-M6P
NeuAcTase
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O
"

=
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(Fia)b
B <{-Ga1NAc-(Ga1)a-<Sia)c- ®), ]

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

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

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

FIG. 278

Insect cell expressed G-CSF
a, e (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-PEG, sialyliransferase

¢, d, e (independently selected) =0 or i;
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, ST3Gall
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,d,e=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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bb

A
H,N \ COOH
72
g w
(o) _[GNAC(Gal) - Sia)y- (), ),
A-GIeNAKGINAC-Mar] “NlGNAc (G- Sin) - @), >
] o ([GIoNAC-Gal)]- (Sia);- R), ),
(LR daa " [[Glc:NAc-(Gall)d]l1 (Sia),- (R) ]/
=)

(Glcl:NAc-Gal)cg-(Sia)o-(R)ee
B «|-GalNAc-(Gal),-(Sia), -(R)Jq

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=1to4;

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, n-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, vz, 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, £, h,j-q, 5w WY,z cc, dd, ee = 0;
a, c, e, 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
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Yeast expressed interferon alpha-14C.

a-q, 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
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<+

H,N COOH
72

(Fuo), 4 o ([GlcNAc-(Gal),]- (Sia),- (R), ]r\
A<-GleNAc- GlcNAc-Man/M ~([GLNAC-(Gal)y - (Siz),- ®),
1 ([GleNAc-(Gal),].- (Sia),- (R),

i
(R,)d an\ [[GlCNAC-(Gal)d]h’ (Sia)m' (R)y

N\ e

8

),
)

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=0or1.

R. = polymer; R’ = sugar, glycoconjugate.

FIG. 28E



FIG.

FIG.

68/345

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

h=1+to3;

a-g, j-m, 1 (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, 1 (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.

28F

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

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.

28G
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Yeast expressed interferon alpha-14C.

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

buiffer, salt

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

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

FIG. 28l



70/345

CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C,
h=1to03;
a-g, j-m, 1 (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;
nvy=0;z=1.

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

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

h=1t03; 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=11t03; n=0; z=1; R=PEG.

FIG. 28K
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C.
h=1103; -
a-g, j-m, i (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;
nvy=0z=1

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

h=1t03;

a-g, i, 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, jn, s, u, v-y = 0;

e, g 1, r, 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,6, g1, 1, t,v, x (independently selected) =0 or 1;
z=1; b,d, L, h,jn,s,u,w,y=0;
R = transferrin.

FIG. 28M
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Insect cell or fungi expressed interferon alpha-14C.
a-d, f, h, jn, s, u, v-y=0;
e, g, 1,1, t(independently selected)=0or 1; z= 1.

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

l 1. endoglycanase
3. ST3Gal3, transferrin

i (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

(Gl?I\IAG-Gal)f:(Si:a.)b-(R)g
B «|-GalNAc-(Gal)-(Sia), -(R)J

a-c, e, 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-alpha (2a or 2b).

a-c (independently selected) =0 or 1;
e=1; d,fg=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, ¢ (independently selected) =0 or 1;
b,c,d, £ g=0.

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

a, ¢, d, 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. GalNAc 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; b,c,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. 28S
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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,¢,1f g=0; R=PEG,

FIG. 28T

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

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

b,d=0o0r1l; e=1; a,c, f,g=0; R=PEG.

FIG. 28U
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CHO, BHK, 293 cells, Vero expressed IF-alpha
(2a or 2b).

a-c, f (independently selected)=0or 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.

FIG. 28V

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

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

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

l 1. Sialidase

FIG. 28W
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.- Tucin peptide
HN e——ano e COOH

.- mucin peptide |
g [— COOH

mucin peptide
v P mrﬁ,ci% peptide

A5
HN e COOH

(Sia),
B -GéllNAc-(Gal)a-(Sia)c- CR)J

a-c, e (independently selected) =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, ¢ (independently selected)=0or1; 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
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E. coli expressed interferon alpha-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. 28AA
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.- 1ucin peptide
—~=
HN ———— .. COOH
- A
B
r-*'-:\" mucin peptide
HoN - COOH
B
HN — Y COOH
C
(Sia),

B -G;J,INAG-(Gal)a*(Sia)c' GR)dl

C<+®),

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

FIG. 28BB



82/345

E. coli expressed interferon alpha-mucin
fusion protein.
a-e,n=10.

1. GalNAc¢ Transferase,
UDP-GalNAc-PEG

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

FIG. 28CC

E. coli expressed interferon alpha-mucin fusion
protein.
a-e,n=10.

1. GaINAc Transferase,
UDP-GalNAc-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. 28DD
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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-e = 0;n=1; R’ = linker-transferrin.

FIG. 28EE
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HOOC

NH,

80

_

(FUC)i /- 311/ [[GICNAC-(GaI)a]e- (Sia)J - (R)v ]r
A-t-—-G!lcNAc- GlcNAc-Man ~{[GleNAc~(Gal), ;- (Sia); - R), )s
| \Man, ([GleNAc-(Gal), ]~ (Sia), - R), ],

R, _ ™ ([GlcNAc-(Gal),].- (Sia), - (R)yb

a-d, 1, 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 1; R =polymer

FIG. 290A

Z
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CHO, BHK, 293 cells, Vero expressed IF-beta
h=1to 3;

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

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

h=11t03;

a-g, 1 (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, b, jn, s,u, v-y=0;

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

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

l 1. GNT’s 1&2, UDP-GlcNAc
buffer, salt

b,d, Lhkmnsuwy=0

a,c,e,g i1t (independently selected) =0 or 1;
j, 1, v, x (independently selected) =0 or 1;

z=1; R=PEG,

FIG. 29C



FIG.

FIG.
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Yeast expressed IF-beta

an=0;z=1;

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

R (branched or linear) = Man, oligomannose or

polysaccharide.

2. Galactosyliransferase, UDP-Gal

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

a-m, r-z=0; n =1; R’ =.Gal-Sia-PEG.

20D

CHO, BHK, 293 cells, Vero expressed IF-beta
h=1t03;

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, ST3Gal3

h=1to03;

a-g, 1 (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.

29E
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Insect cell expressed IF-beta
a-d, £, b, j-n, 8,0, v-y=0; e, gi,1, t
(independently selected)=0or1; 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 IF-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-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. 29G
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NSO expressed IF-beta
a-1, r-u (independently selected) =0 or 1;

Jm,n,vy=0; z=1.

buffer, salt

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

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

FIG. 20H

FIG.

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;
nvy=0hz=1,

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

291




FIG.

FIG.
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CHO, BHK, 293 cells, Vero expressed IF-beta
a-g, j-m, r-u (independently selected) =0 or 1;
h=1%3; 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),

ST3Gal3

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. a-Galactosyltransferase, UDP-Gal

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

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

1 =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)=0or 1;
e-h=1; n, v-y =0, '

2. CMP-SA-PEG (16 mol eq),
ST3Gal3
3. CMP-SA, 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 cells, Vero expressed Ifn-beta.
a-d, i-m, r-u, z (independently selected) =0 or 1;
e-h=1; n, v-y =0,

buffer, salt

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

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

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

FIG. 29N

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, 02,8-ST

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

FIG. 290
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HOOC

NH,

80
A
.
@ N )/Ian/ ([GeNA-(Gal) ] (Sia);- R),
~ -
A«H«élcNAm%GlcNAc-Man - ([G1NAC(Galy] - Sia), - R),
] /[ [GleNAc-(Gal) ],- (Sia), - R),
R, "X ([GloNAc-Gal) .- Sia).- (R)
. -

a-d, i, 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;
R’ =H, glycosyl group, modifying group,
glycoconjugate.

FIG. 29P
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Insect cell expressed Ifn-beta.
a-d, £, b, j-m, 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-m=0; v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

.20Q

Yeast expressed Ifn-beta.

a-m = 0; ¢-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, BHXK, 293 cells, Vero expressed Ifn-beta.
a-d, i-m, g-u (independently selected) =0 or 1;
e-ch=1; v-y=0.

1. CMP-SA-linker-SA-CMP,
ST3Gal3 |

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

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

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

R = linker-transferrin.

FIG. 29S
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Protein A

, gl ) - o ([GleNAc-(Gal) ] (Sia);- (R), ]\
A«e«dlcNAc-GlcNAc-Man)w ~{GIeNAG-(Galy]- (Sia), - R),.)
([GleNAc-(Gal),],- (Sia),- R),

8

-
ari t
L ™ ([GleNAc-(Gal)gl,- (Sia),- R), )
B 4—EGlc-(Xy1) ] a~d, i, g-u (independently selected) =0 or 1.
" o, p (independently selected) =0 or 1.

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

j=m (independently selected) = 0 to 20,
C«{Fuc], vy =0;

R = modifying group, mannose, oligo-

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

FIG. 30A
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BHK expressed Factor VIl or VIla
a-d, e, i, g, q,J, 1, 0, p (independently selected)= 0Qor 1;
,t=1; f hk ms,u vy=0; n=0-4.

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

l 1. Sialidase
ST3Gal3

a-d, e, g,1, q,], 1, 0, p (independently selected)= 0 or 1;
,t=1; £ hkmsuwy=0; n=0-4

v, X, (independently selected) =1,

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

R =PEG.

FIG. 30B

CHO, BHK, 293 cells, Vero éxpressed Factor VII or VIIa
a-d, e, 1, g q,j, L o, p (independently selected) =0 or 1;
r,t=1; f,h k m,s,u, vvy=0; n=0-4.

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

1 1. Sialidase
3. CMP-SA (8 mol eq), ST3G‘a13

a-d, e, g, 1, q, j, 1, 0, p (independently selected) =0 or 1;
r,i=1; fhkmsu wy=0; n=04; |
v or X, (independently selected) =1,

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

FIG. 30C
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NSO expressed Factor VII or VIla

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

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-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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([GlcNAc-(Gal),]- (Sia), - (R),

(Fuc), ]
A < -GloNAc-GleNAc-Man M N ([GIeNAC-(Gal)y - (Sia), - (),

\Man/ ([GlcNAc-(Gal) - (Sia);- R), ]
™ ([GleNAc-(Gal)],- (Sia)y (R),)

r

s

i

u

(Sia),
B «|-GalNAC-(Gal), (Sin); (R)zl C «{OleXyD,,

D 4—--FllC{—(GICNAC)CG“(Ga]-)dd-(Sia)ee ~(R)g,
r

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.

j-m (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=1to4;

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

v-z, gg=0.

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

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

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=11t04;
aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently
selected) =0 or 1;
v-z, gg = 0.

2. CMP-SA-PEG, ST3Gal3

l 1. Sialidase
3. ST3Gall, CMP-SA

a-d,n,p,q =1; ech=1to4;
aa, bb, cc, dd, ee, ff, i, r-u (independently selected) =
0or1;

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

FIG. 31C



100/345

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

3. CMP-SA, ST3Gal3

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

a-d,n,q =1; e-h=1104;

aa, bb, cc, dd, ee, ff, i, r-u (independently selected) =
Oor 1; R=PEG;

0, v-y, gg =0;

j-m, p, ee (independently selected) =0 or 1, but when

p=1Llz=1

FIG. 31D

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 'CMP-SA-PEG, ST3Gal3

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

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

o, p, z=0; j-m, ee, v-y, gg (independently selected) =
Oorl.

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

a-d,q =1; ech=11t0o 4

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

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

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

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

0,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, q, 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=10.

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

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

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

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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FSHao T A
H.N COOH
2 52 78 O

FSHP T T
H,N

@C)i

-

COOH
7 24

. {[GleNAc-(Gal), - (Sia), - (R),

A«ic;'1c1\uxc-Grlc1\rAc-1v1Lan)4 TN {IGIoNAG-(Gal] - Sia - (),
§

\M ([GleNAc~(Gal) ] - (Sia), - R),
B ([GleNAc-(Gal)yl,- (Sia),- (R), )

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 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. 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

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



104/345

NSO expressed FSH.

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

Sia (independently selected) = Sia or Gal.

2. Galactosyliransferase, 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;
e-sh=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.

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

buffer, salt

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

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

a-d, 1, 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, £, h, j-m, s, u, vy =0;
e, g, 1, q,r, t(independently selected) =0 or 1.

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

a-1, q-u (independently selected) =0 or 1;
j=-m=10; 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. ST3Gall, 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), )
([GleNAc-(Gal),],- (Sia), - (R), )
Ny ([GIoNAC-(Gal) - (Sia) - R), ),
([GleNAC-(Gagly- (Sia), (R),)

T

/g\

(Fuc), /M

A < -GlecNAc-GleNAc-Man

8

/N

Sia),
B 4_EG;,1NAG-(G3«1){(Sia)p' GR)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;

1, 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,i-q,s,u, v-z=0;
e, g, 1,1, t(independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

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, g, 1,1t (independently selected)= 0 or 1;
j, 1, v, x (independently selected) =0 or 1;

R =PEG.

FIG. 33C
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CHO, BHK, 293 cells, Vero expressed EPO
a~¢, r-u (independently selected) =0 or 1;
v-z=10.

1, sialidase

2. Galactosyliransferase, 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=00r 1; R=PEG.

FIG. 33D

CHO, BHK, 293 cells, Vero expressed EPO
a-g,n,q =1; h=11%03;

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

l 1. CMP-SA-PEG, ST3Gal3

a-g,n,q =1; h=1103;

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



111/345

Insect cell expressed EPO
a"d: f: ha j'm: 8, U, V-2 = O;
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, £ 1, 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, ¢-i, 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
or1; j~m, 0,p, v-z=0

buffer, salt

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

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

FIG. 33H

CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q=1; h=11%3;

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

v-z=1{

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

a-g,n,q =1; h=1103;
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. 33|
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'CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q =1, h=11t03;

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

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

a-g,n, g =1; h=1%03;
i, j=m, o, p, r-u, (independently selected) =0 or 1;
v-z (independently selected) = 0-40; R = Sia.

FIG. 33J
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H,N COOH

e | ©
oy —— | =
R je—>
£ |e—»

/
(Fuc), /M

-

([GleNAc~(Gal),],- (Sia), - (R),
([GIcNAc-(Gal), - (Sia), - ®),,)
N\ ([CIENAC-(Gal) - (Sia) - (), ),
k ([GlcNAc-(Gal),],- (Sia), - (R)y]u

2

r

/ﬁ\

5

VARAN

(Sia),
B -GLthAG-(Gal)n'(Sia)p'(R)Jaa

a-d, i, 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
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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,

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

l 1. Sialidase
ST3Gal3

a-d, i-m, g-u, aa (independently selected) =0 or 1;
0,p,z =0; n,ech=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;
0,2=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;
neh=1; vz=0;

Sia (independently selected) = Sia or Gal.

2. CMP-SA, ST3Gal3

l 1. Sialidase and o-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-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),
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,eh=1; v-z=0,

1. CMP-SA-Jevulinate, 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,eh=1; v-z=0,

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

a-d, 1, 0-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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A A

i 910¢ ,L
TTM 34

BB

COOH

(S1a,)
B GaINAc -(Gal),~(Sia) - (R)]

a-d, i, n-u, aa, bb, cc (independently selected)=0or 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, £, h, j-m, o, p, s, u, v-z=0;
e, g, 1,10, q, 1, t, aa (independently selected) =0 or 1.

1. GNT’s 1,2,4.5, UDP-GIcNAc
2. Galactosyliransferase, UDP-Gal-PEG

a-1, nn, 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. 34l

Yeast expressed GM-CSF,

a-p, Z, ¢¢c =0,

q-y, 2a (independently selected) =0 to 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, -z, aa, bb = ¢;
a, 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=transferrin.

FIG. 34K
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>
-«

H,N COOH
25 97
guc)i L ([GIeNAc(Gal),],- (Sia); - (R), ]\
A< »dlcNAc-GlcNAc~Man)/[ ~{[GIeNAG-(Gal)y),- (Sia) - ®), ),
| | \Man, ([GloNAc-(Gal)],- (Sia), - (R), ]t
N ™ ([GleNAc-(Gal) .- (Sia), - (R)yy

q

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



122/345

CHO, BHK, 293 cells, Vero expressed IF-gamma.
a~d, 1-m, g-u (independenily 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. 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

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 (mdependently selected) =0 or 1;
e-h=1; v=y=0;

Sia (mdependenﬂy 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 (independenily 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) Oorl;
R= PEG

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;

ech=1; v-y=0.

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. 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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<3
<+

H,N ' COOH
25 97

- )
([GlcNAe-(Gal) ]~ (Sia); - R), ]\

A<lGIoNAGGINAcMar  UCINAC(Gal) - (i), - ®R), )
. » ([GleNAc-(Gal) ]~ (Sia)- R), ],
®R),

([GlcNAc~(Gal) - (Sia), - R),]
N £

(G;uc)i /M

/g\

/7N

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;
e, g1, q,1, 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;
jsm=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)=0to 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) =Qorl;
R’ = -Gal-Sia-PEG.

FIG. 35J
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CHO, BHK, 293 cells, Vero expressed I[F-gamma.
a-d, i-m, g-u (independently selected) =0 or 1;
e-nh=1; v-y=0.

2. Galactosyltransferase, transferrin treated

l 1. CMP-SA-linker-Gal-UDP, ST3Gal3
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,t, t(independently selected) =0 or 1.

l 1. GNT’s 1 & 2, UDP-GlecNAc-PEG

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

e, 8,1, 1, t,  (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, 0:2,8-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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AA A
an—Y Y coon
70 107 271

@mi ),[m:[[chAc-(Gal)ale- (Sia)y- @, 1)
A<kionacGionsomaf  LCINAC-Gal - Sia) - R), ],
. \Man< ([GleNAc-(Gal)],- (Sia),- (R), ).

L ([GleNAc-(Gal) ], (Sia),.- (R)Y]yq

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;

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 (independently selected) = 1,
when j-m (independently selected) is 1;

R =PEG.

FIG. 36B

CHO, BHXK, 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.

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) 0or 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.

2. o-Galactosyltransferase, UDP-Gal

l 1. Sialidase and ai-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. 36D

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

a-d, i-m, g-u (independently selected)y =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)=0or 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. HN,-PEG

a-d, i-m, g-u (independently selected) =0 or 1;
¢-h =1; v-y (independently selected) =0 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-SA, 02,8-ST

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

FIG. 36G
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A A A
H,N J' 'J' : COOH
70107 271
s ~
gm)i )\/Ian/ ([GleNAC-(Gal),],- (Sia), - (R), ]\

. ~ - -(Si -
GloNASGIcNAcMar UCINAC-Ga - (i) - R), ), | |
(1|1’) e ([GlcNAc-(Gal) ]~ (Sia),- (R), ),
L . ™ ([GloNAc-(Gal),J,- (Sia),y (R)y]y%

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 0, -antitrypsin.
a-d, £, 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 1; j-m=0;
v-y (independently selected) =1,

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

FIG. 36l

Yeast expressed o,-antitrypsin.
a-m = 0; q-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. 36J



135/345

CHO, BHK, 293 cells, Vero expressed o, -antitrypsin.
a-d, i-m, g-u (independently selected) =0 or 1;
ech=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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A A A
N i ¢ # COOH
70 107 271

- N
(Fuc), 4 o ([GleNAC-(Gal), - (Siz); - ®), ]\
A¢~<}'1c1\um=%c:ﬂc,1\m<:-1v1aﬁ)/I ~UGINAC-(Gabyly- (Sia)- ®), ) >
3 ] \Man, ([GleNAc-(Gal) - (Sia) - (R), ],

R, ®% N ([G10NAc-(Gat) - (Sia), - (R),,]j

__— &

a-d, 1, 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; _

r-u, v-y (independently selectedy=0o0r1; n,o=1.

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

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

FIG. 36M

Plant expressed alpha-1 antitrypsin.

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

e, 8 1,9, 1, t(independently selected) =0 or I;
n=1; R’=xylose

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

a"d= f: h’ j'n: 5u,v-y= 03
e, g, 1, 1, t (independently selected) = 0;
q =1; R’ = GlcNAc-PEG.

FIG. 36N
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CHO, BHK, 293 cells, Vero, transgenic animal
expressed o, antitrypsin.
a-h, i-0, r-u (independently selected) =0 or 1;
P, q, v-y =0.

1. CMP-SA-PEG,
ST3Gal3

a-h, i-o, r-u (independently selected) = 0 or 1;
P, 9 =0; v-y (independently selected) =0 or 1;
R =PEG.

FIG. 360
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A A A A

H,N Y ¥4y COOH

19 59 146 270

(Guc)i g ([GlcNAc-(Gal),],- (Sia); - (R), n
A<-~C:10NAC-GIGNAC-Man)A ~([GloNAC-(Gal)y],- (Sia - (R), )
! \Man/ ([GlcNAc~(Gal),],- (Sia),- R), ]t

g ™ ([GleNAc-(Gal) - (Sia),- (R)Y]yq

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, 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. 37B

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

1. Sialidase

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.

1. Sialidase and o~galactosidase
2. a-Galactosyliransferase, UDP-Gal
3. CMP-SA-M-6-P, ST3Gal3

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

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

R = mannose-6 phosphate

FIG. 37D

CHO, BHXK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected) =0 or 1;
eh=1; vy=0.

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

l 1. Sialidase
3. CMP-SA, ST3Gai3

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
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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.

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
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A A A A

COOH
19 59 146 270

/’
7 ([GIoNAC(GaD), |- (Sia); - (), )
GIcNA(:-Ma,n)vI ~{[GleNAc-(Gal)y);- (Sia), - ®), )
Ny [ClENAC(GaD) I~ (Sia), - R),
_ ™ ([GIeNAe-(Gal) ;- (Sia),- (R),)

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.

vy =0;

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

FIG. 37H
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Insect cell expressed Cerezyme.
a-d, £, b, j-m, s, u, v-y =0;
e, g1, q, 1, t (independently selected)=0 or 1.

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

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

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

FIG. 371

Yeast expressed Cerezyme.
a-m = 0; ¢-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
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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.

ST3Gal3
2. 8T3Gal3, 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. 37K
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(Fuc), 4 /Man/ ([GleNAC-(Gal),],- (Sia); - (R), ﬁ
Be-GicNAcGleNAcMarl O NAC(Gal)y - (Sia)- (R), )
1!{’_ \Man/ ([GlcNAc-(Gal) ],- (Siay - ®), ).
&, K ™ ([GleNAc-(Gal) J,- (Sia), - (R)y]yn
C (Fuo) Man—[Man],,,
- - . i :
(Fuc)y, A «~-GlcNAc-GlcNAc-Man M,
an
~[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=1to03; '

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; agn=1, h=1t03;

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

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

FIG. 38B

Insect or fungi cell expressed tPA
A=B; a-d,f, h,j-0,8,1u,vy=0;
e, g, 1, 1, 1, t (independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

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

A=B; b,d £ h km,o,5u,w,y=0;
a,ceg 1, 1, t (independently selected) =0 or 1;
n=1; j,1,v,x (independently selected) =0 or 1;
R =PEG.

- FIG. 38C



148/345

Yeast expressed tPA
B=A;i=0.

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

A=B; an,ry=0; o=1; R’ =Gal-PEG.

FIG. 38D

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

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

A=B; an,1ry=0; 0o=1; R’ =Gal-PEG.

FIG. 38E
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Insect or fungi cell expressed tPA
A=B; a-d,f h,j-0,8u,v-y=0;
e, g, 1, 0, 1, t(independently selected)=0or 1.

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

A=B; b,d, f, I, j-o,8,u, w,y=0;
a,c,¢ g 1, 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 b, j-0,8,u, v-y =0;
e, g, 1, n, r, t{(independently selected)=0or 1.

1. GNT’s 1 & 2, UDP-GlcNAc
2. Galactosidase (synthetic enzyme),
PEG-Gal-F. .

A::B; b: d: f} h) j'os 5, W, W, y:O,
ac,e,g i, 1, t, v, x (independently selected)= 0 or 1;
n=1; R=PEG

FIG. 38G
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Iy

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 selected) =0 or 1;
n=1; 0,p,q, v-y=0

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

FIG.

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. '

38l

CHO, BHK, 293 cells, Vero expressed tPA
ag,np=1; h=11t03;

j-m, i, (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=1103;

i, r-u (independently selected) =0 or I; o=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 hj-m,s,u, v-y=0;

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

1. hexosaminidase,

2. alpha mannosidase and
xylosidase

3. GleNAc transferase, UDP-
GleNAc-PEG

A=B; ad, fhjnsu,vy=0;
e, g 1, r, t(independently selected) = 0;
q =1; R’=GIcNAc-PEG.

FIG. 38K
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([G1eNAC-(Gal),],- (Sia), - (R), ﬂ
([GIcNAc-(Gal),J,- (Sia), - (R),, )
([GleNAc~(Gal) ],- (Sia), - R), ),

([GIeNAC-(Gal)g)- (Sia),,- (R)y]yq

/g\

.

8

N

arn

/7

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. 36L
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CHO, BHXK, 293 cells, Vero expressed TNK {PA
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 {PA
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. 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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@w)i )Wan([[GlcNAc-(GaDa]c- (Sia)- R), \
A«-GleNAc-GleNAc-Mar ([GloNAC-(Galy);- (Sia- R,
| \M ([GleNAc-(Gal), ], (Sia); - (R), ]t

K ([GleNAc~(Gal)),- (Sia), - (R)y]u }

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
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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),
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. 38Q

CHO, BHK, 293 cells, Vero expressed TNK {PA
a-d, i-m, gq-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 (independenily selected) =0 or 1;
e-h=1; v-y=40.

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

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

FIG. 38S
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e N

(gu o) (Il{”)o o ([GleNAc-(Gal) .- (Sia), - (R), ﬂ
A+Ld1cNAﬁG1cNAc-Man ~GIeNAc(Galy - ik ) >
] . ([GleNAC-(Gal) ]~ (Siay - (R), ),
Ry ™ ([GleNAc-(Gal),,- (Sia),- R),)
L >3

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 {PA
a-d, f, h, j-m, s, u, v=y =0;
e, g1, q,r, t(independently selected) =0 or 1.

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

a-1, 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. 38U

Yeast expressed TNK {PA
a-m=0; ¢-y (independently selected)=0to I; 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, i-m, g-u (independently selected) =0 or 1;
e-h=1; v=y=0.

ST3Gal3
2. Galactosyliransferase, anti-TINF

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

a-m, r-u (independently selected) =0 or 1; p,q =1;
n=20; v-y (independently selected) =0 or 1;
R = linker-anti-TNF IG chimera protein.

FIG. 38W
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HOOC NH,

‘\B

3

105

(Sia),
B -éalNAc-(Gal)a—(Sia)c-(R)d]e

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

R = modifying group, mannose, oligo-
mannose.

FIG. 39A
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CHO, BHK, 293 cells, Vero expressed IL-2
a-c, ¢ (independently selected)=0o0r 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 IL-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 =0,

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

¢, d, e (independently seiected) =0orl;
a, b=0; R="PEG.

FIG. 39D

NSO expressed IL-2
a, € (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 = (.

1. Endo-GalNAc-osaminidase

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

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

FIG. 39F

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

1. GalNAc Transferase,
UDP-GalNAc-PEG

d,e=0orl; a,c=0;
R =PEG.

FIG. 39G



166/345

2 peptides
A and A’ - N-linked sites
B - O-linked sites

gm)i ([GleNAC(Gal),),- (Sia); - R),

an
,A«-~—(‘;IGNAG-GrlcNAc:—MaJ:l/M \[[GIGNAC' (Gal), I,- (Sia) - (R),,
|

N

5

]
i
[GlcNAc -(Gal) ]~ (Sia)- R), ),
[[GlcNAc-(Gal)d]h- (Sia),- (R) ]

/\

(Sia),
B -G‘alNAc-(Gal)n-(Sia)p- (R)z]
q
(Fuc), Man—[Man],,
l / Alternate structure

’
A +-G10NAC-CTICNA -Man P [Man], , for some N-linked
R Man structures of A.

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

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

e-h=1to 4;

aa, bb, a-d, i, n, g-u (independently selected) =0 or 1;
0, p, 2 =0; j-m, v-y (independently selected)=0 or 1;
R =PEG.

FIG. 40B

CHO, BHK, 2938 cells, Vero, MDCK, 293S, HEKC
expressed Factor VIIL

e-h=11t04;"

aa, bb, a-d, j~m, i, n-u (independently selected) =0 or 1;

v~z =1{.

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;
0, 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 VIII.

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

R =PEG.

FIG. 40D

CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIIIL.

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, ST3Gall

e-h=11t04;

aa, bb, a-d, i, n-u (independently selected) = 0 or 1,
z =0; j-m, v-y (independently selected) =0 or 1;

R =PEG.

FIG. 40E
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CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VI,

ech=1to4;

aa, bb, a-d, j-m, i, n-u (independently selected)=0 or 1;

v-z =10,

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

e-h=1to4,;
ag, 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

‘\
guc)i ‘)vmn/ [GIcNAc-(Gal),].- (Sia), - (R), ]\
~ - -(§ -
Ad-GieNAchiNAcMaf  UCINAC(GaD];- (Sia)- ®), .
- e ([GleNAc-(Gal),],- (Sia), - ®), ),
NS  ((GteNACGa Sinly- ®),)
aa')cc
(Sia),
B -GéﬂNAc-(Gal)n—(Sia)p- (R)z]
‘ q
(fuc)i r Mo~ Mo, \ Alternate structur
€rnaie siructure
A’«G lcNA%GlcNAc—Man _ [Manl,, | > for some N-lnked
Ry Man Man],, structures of A.
.

a-d, i, n-u, (independently selected) =0 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-zZ=0;

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=11t04;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) = O or 1;
dd, v-z=10.

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

e-h=11to04;

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, 2938 cells, Vero, MDCK, HEXC
expressed Factor VIIL
e-h=1104;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z=10.

1. endo-H
2. galactosyltransferase, UDP-Gal-PEG

e-h=11to4;
aa, bb, dd, a-d, i, j-u (independently selected) =0 or 1;
cc, v-z =(; R’ = -Gal-PEG.

FIG. 401
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CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIIL.
e-h=1to4;
aa, bb, cc, a-d, j-m, 1, n-u (independently selected) =0 or 1;
dd, v-z=20.

1. ST3Gal3, CMP-SA
2. endo-H
3. galactosyltransferase, UDP-Gal-PEG

e-h=1to 4; ,
aa, bb, dd, a-d, i, j-u (independently selected) =0 or 1;

cc, v-z =0; R’ =-Gal-PEG.

FIG. 40J

CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII,
e-h=11to4,
aa, bb, cc, a-d, j-m, i, n-u (independently selected) = 0 or 1;
dd, v-z=0.

1. mannosidases
2. GNT 1 & 2, UDP-GIcNAc
3. galactosyliransferase, UDP-Gal-PEG

e-h=1104;
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 VIIL
e-h=1to4;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1,
dd, v-z=0. '

1. mannosidases

2. GNT-1,2, 4 & 5; UDP-GIcNAc
3. galactosyltransferase, UDP-Gal
4, ST3Gal3, CMP-SA

e-h=1t104;
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 VIIL
e-h=1104;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z=10.

1. mannosidases
2. GNT-1, UDP-GicNA¢-PEG

e-h=01t04,
aa, a-d, i, j-y (independently selected) =0 or 1;
bb, ¢c, dd, z= 0.

FIG. 40M
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-

H,N COOH
302

6 | . ([GleNAc-(Gal),]- (Sia), - (R),

uc),
L an, i i
L—GlcNAc—GlcNAc-Man)d (IGleNAc-(Galy);- (Sia), - (R),

\Man/ ([GleNAc-(Gal)J,- (Sia);- (R),
_ ™ ([GleNAc-(Gal) gl (Sia),- (R),

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

)

),
)
)

t

\
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CHO, BHK, 293 ce]ls,-Vero expressed Urokinase.
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. 41B

CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
eh=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, 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, ¢-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 o-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

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)=0or 1;
R =PEG.

FIG. 41E
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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.

buffer, salt

1. CMP-SA-levulinate, ST3Gal3,
J, 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, 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. 41G
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H,N

~

@m)i

i

-GlcNAeGIcNAc-Man
|

R,
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-«

)/Ian
el

COOH
302

. ([GleNAc-(Gal),).- (Sia) - (R), j\
~([GleNAc-(Gal), ]~ (Sia), - (R),, ]
- ([GleNAc-(Gal) ]~ (Sia) - R), J,
N

[GlcNAc~(Gal)y],- (Sia),- (R)qu

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

v-y =0

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

R = modifying group, mannose, oligo-mannose;
R’ =1, glycosyl residue, modifying group,

glycoconjugate.

FIG. 41H
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Insect cell expressed Urokinase.
a~d, £, h, j-n, s, u, v-y = 0;
e, g,1,q,1, t(independently selected) =10 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=n=0; v-y (independently selected) = 1,

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

FIG. 411

Yeast expressed Urokinase.

a-n=0;

¢-y (independently selected)=0to 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. 41J
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
eh=1; n,v-y=0,

2. ST3QGall, desialylated Urokinase produced in CHO.

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

a-m, g-u (independently selecied) =0 or 1,
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; vy=0; n=0;

Sia (independently selected) = Sia or SO;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GlcNAc or GlcNAc-Fuc.

1. sulfohydrolase
2. CMP-SA-PEG, sialyltransferase

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

n=10; e-h=1; Sia= Sia;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GlcNAc or GleNAc-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;

GleNAc (independenily selected) = GlcNAc or GlcNAc-Fuc.

1. sulfohydrolase, hexosaminidase
2. UDP-Gal-PEG, galactosyltransferase

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

g-h=1; j-n=0; Gal (independenily selected) = Gal,;
GleNAc (independently selected) = GleNAc or GleNAc-Fuc;
v-y (independently selected) =0 or 1; R =PEG.

FIG. 41M
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A A

v v |
H,N COOH

40 128

/

(Fuo), . ([GIeNAG-(Gal) - (Sia) - ®), )
A dlcNAc—GlcNAmMan/M ~{[GleNAc-(Gal), ;- (Sia), - (R),.)
([GleNAc-(Gal) ]~ (Sia) - ®R), ),

an .
([GloNAc-(Gal), ;- (Sia),- (R)y]yq

T

VAN

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 =(; R =polymer, glycoconjugate.

FIG. 42A
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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, ¢-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;
¢-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-Galactosyliransferase, UDP-Gal

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

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

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

R =PEG. -

FIG. 42D

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

FIG. 42F

CHO, BHXK, 293 cells, Vero expressed DNase 1.
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. 42G
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«p

<+

H,N COOH
40 128

[GIeNAe-(Gal),},- (Sia); - R), ),

@m)i an/ [ -
A¢~dlcNA64GlcNAc-Man/M \%[GICNAC'(Gan]f' (Sia), - R),, :]]s f
|

’ e [GleNAc-(Gal) ],- (Sia) - (R), },
®), ™ ([GleNAc~(Gal)gly- (Sia),- R),)
\ 5/
o o

a-d, i, n, p-u (independently selected) = 0 or 1.
e-h (independently selected) =0 10 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 I
a'd: fa h: j'ﬂ, 5, u, V"y' = 0;

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

| 1.GNT’s 1,2,4,5, UDP-GlcNAc
2. Galactosyliransferase, 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 L.

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

FIG. 42J



188/345

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

2. ST3Gall, desialylated alpha-1-
Proteinase inhibitor.

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

a-m, q-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 o ([GleNAc-(Gal),).- (Sia); - (R), ]\
A«(}Ilcl\lIAc-GlcNAc-Man)d ~([GleNAc-(Galy;- (Sia),- (R),, )
N \M . ([GlcNAc-(Gal) ] (Sia);- (R), :]t
®, [[GlcNAc -(Gal)gl;- (Sia),- (R),]

- ",

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

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

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

1 1. GNT’s 1&2, UDP-GIcNAc-PEG

a~d, f, b, 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. 43C
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Yeast expressed Insulin.

a-n = (; 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. 43D
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’_L_:‘_ymucin peptide
H,N ~GCOOH
A
B
] tid
‘_‘,__,;ymucm peptide
H,N - '\ COOH
B
Uci tid
T
T R e COOH
2 4 4
B B
(Sia),

B <|-GalNAc-(Gal)-(Sia); GR)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)=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. 43G
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E. coli expressed Insulin-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. 43H
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: s dl
H:\ymucm peplide
HNe—— COOH
A
B
. ' tid
l_‘:‘ymucm peptiae
H,N -y COOH
A
B
H,N i COOH
C
(Sia),

B —G;:thAC-(G&I)a'(Sia)c' GR)dl
C+ R,

a-c, e (independently selected) =0 or 1;
d =0; R =modifying group, mannose,
oligo-mannose.

FIG. 43I
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E. coli expressed Insulin-mucin fusion protein.
a-e,n=10.

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 43J

E. coli expressed Tnsulin-mucin fizsion protein.
a-e,n=0,

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

2. ST3Gal3, asialo-transferrin

3. CMP-8A, ST3Gal3

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

FIG. 43K
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E. coli expressed Insulin (N}—no mucin peptide.
a-e,n=40, :

2. 8T3Gal3, asialo-transferrin

1. NHS-CO-linker-SA-CMP
3. CMP-SA, ST3Gal3

ae=0;n=1;
R’ = linker-transferrin,

FIG. 43L
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f

4 146

(Acyl),HN T ¥ COOH
A A

/‘

(Fuc), /M

A < |-GleNAc-GlcNAc-Man
rd
\Man\

([GIeNAc-(Gal),.- (Sia); - (R), ]\
([GlNAc-(Gal), ] - (Sia), - (R),, )
([G1eNACc~(Gal) ], (Siz) - (R), ),

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

/§\

5

=
(Sia),
B -G'alNAc-(Gal)n-(Sia)p- (R)ZL

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 I;
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 1;
0,p,z2 =0; n,e-h=1;
v-y (independently selected) =1,
when j-m (independently selected) is 1;
R = linker-lipid-A.

FIG. 44B

CHOQ, 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-SA, ST3Gal3

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

FIG. 44C
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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; ¢-y, aa (independently selected) = 01to 1;
R (branched or linear) = Man, oligomannose;
GalNAc¢ = Man.

2.GNT 1,

l 1. al,2-mannosidase
UDP-GlcNAc-linker-diphtheria toxin,

e, q, 1, m, 1, t,u, v, aa (independently selected) =0 or 1;
a-d, fh, j, k, n-p, s, w-z=0;
Sia =Man; R = linker-diphtheria toxin.

FIG. 44E
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CHO, BHK, 293 celis, Vero expressed M-antigen.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,eh=1; v-z=0.

1. CMP-SA-levulinate, ST3Gal3,
2. H,N,-linker-DNA

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

FIG. 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-0.2,8-ST

a-d, 1, 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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J|—=

(Acyl),.HN ; COOH

A
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a [GleNAc~(Gal),,- (Sia); - (R), \w

(Fuc), al )
A« -GlcNA GleNAc-Men e \([GIeNA-(Gall |- Sia), - ®), )
&  ([GIeNAC-(Gal) - (Sia), - R ), >
)

“Marf
(R Yo ™ ([G1cNAc-(Gal)l,- (Sia), - -(®),
\_ 5 /q

(Sia),
B -Gét]NAc-(Gal)n—(Sia)p- R), i

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.

bb

FIG. 44H
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Insect cell expressed M-antigen.

a'da f, h: j"In: 0,p, 81U, V-Z CC= 09

bb=1;

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

1. GNT-2, UDP-GlcNAc-linker-
Neisseria protein

a,c, e, g 1,1n,q,r1,t vV, X, aa (independently selected) =
Oorl;

b,d,f, hjp,s, 0w, v,z cc=0

bb = 1; R = linker-Neisseria protein.

FIG. 44l

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, 1-z, bb=0;
q, 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;

g-y, aa (independently selected)=0to 1; bb=1;
R (branched or linear) = Man, oligomannose;
GalNAc = Man.

1. mannosidases

2. GNT 1 & 2, UDP-GlcNAc

3. UDP-Gal, Galactosyltransferase,
4. CMP-SA, sialyltransferase

a,c, e, gj, 1, gt t, aa (independenily selected) =0 or 1;
b, d, f, h, k, m-p, s, u-z,cc=0; bb=1.

FIG. 44K
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“—p

H,N COOH

(Fuo), - ([G1NAc(GaD - (Siz) - ®), ]\
™ ([GleNAc-(Gal), ;- (Sia), - R),, ],

([GlcNAc-(Gal) ], (Sia)- R), ),
([GleNAc-(Gal),),- (Sia), - (R)y])

i
A«—GlcNActGleNAc-Man
1

R, pY

A

u

™

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. 45A
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CHO, BHK, 293 cells, Vero expressed Growth
Hormone.

a-m, r-u (independently selected) = 0 or 1;
n=0; vy=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. 45B

Insect cell expressed growth hormone.
a-h, 1, sy =0; _
i, r (independently selected)=0or 1; z=1.

l 1. GNT’s 1&2, UDP-GIcNAc-PEG

a-d, f,h, jn,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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.- mucin peptide

H,N oo COOH

mucin peptide
¥ _,..ymucgz peptide

H,N e
B B

(Sia),
B «|-GalNAc-(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)=0o0r 1; d=0

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

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

FIG. 45G
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E. coli expressed growth hormone-mucin
fusion protein.
a-e =0,

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

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

FIG. 45I
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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)=0or 1;
a-c, n = 0; R = linker-transferrin.

FIG. 45J

E. coli expressed growth hormone
(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. 45K
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Multiple A,B ¥ “— Multiple A,B

AN
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. n

Fu) | [CNAC(GED - Gia)- ®), )

A « —Gl‘l[NA 1cNAc-Man )/Ian\ [[GICNAC'(Gal)b]f“ (Sia), - (R)W%
)

t

l Nvart ([GleNAc-(Gal),],- (Sia);- (R), Ne
®), | (GlNAc),, ' GlNAc-Gal)y- (Sia), R),)
N I

(Sia),
B -Gzla.lNAc-(Gal)m-(Sia)f(R)zJ .

a~d, i-m, g-u, w, z, nn, ww, zz (independently selected)=0 or 1.
e-h (independently selected) =0 to 4. :

1, 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 fransgenic animals
expressed TNF Receptor IgG Fusion.

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

n=1; v-z=0.

2. galactosyliransferase, UPD-Gal

l 1. CMP-S8A, ST3Gall
3. CMP-SA-PEG, ST3Gal3

a-m, o-1, 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, 0-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, Vero expressed
TNF Receptor 1gG Fusion.

a-m, o-u, aa (independently selected) =0 or 1;
n=1; v-z=90.

l 1. galactosyltransferase, UPD-Gal-PEG

a-m, o-u, v-y, aa (independently selected) = or 1;
n=1; z=0; R=PEG.

FIG. 46D

CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

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

n=1; v-z=0.

1. CMP-SA, ST3Gall
2. galactosyltransferase, UPD-Gal-PEG

a-m, o-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, o-u, aa (independently selected) =0 or 1;

n=1; vz=0.

l 1. CMP-SA-levulinate, ST3Gall
2. HN,-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, o-u, aa (independently selected)=0 or 1;
n=1; v-z=0,

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

a-i, 0, q-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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A A

N W
2N

o), 4 ([GleNAc-(Gal),]- (Sia); - R),

A élcNAc—GlcNAc-Man){an\ [[GIGNAC'(GaI)b]f - (Sia), - (R),, ]s
]

| Ny ([GleNAC-(Gal) - (Sia) - (R, )
®), _ ([GleNAc-(Gal),],- (Sia), - (R),Juj

- jj

N\

Z

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

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

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

M =010 20.

n,v-y=0; z=0orl;

R = polymer, toxin, radioisotope-complex, drug, mannose,
oligo-mannose.

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

FIG. 47A
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CHO, BHK, 293 cells, Vero expressed Herceptin.
a, ¢, 1 (independently selected) =0 or 1;

e, grt=1;bdfhjmn,s uy=0;

gq,z=1.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-toxin, ST3Gal3

a, C, 1, j, | (independently selected) =0 or 1;
e, g 1, t=1; R=toxin;
fLhkmnsuy=0; qz=1;
v-y (independently selected) = 51,

when j, | (independently selected) is 1.

FIG. 47B

CHO, BHK, 293 cells, Vero or fungal expressed
Herceptin.

a, ¢, i (independently selected) =0 or 1;

e, grt=1; b,dfhjmn,s uy=0;
g.z=1.

1. galactosyliransferase,
UPD-Gal-Toxin

a, ¢, 1 (independently selected) =0 or 1;

e,gr,t=1; fhjmmn,s, uy=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, 1, I, t (independently selected) =0 or 1;
a-d, f, h,j-m,n,8,u-y=0; g, z=1.

2. Galactosyltransferase, UDP-Gal

l 1. Endo-H
3.. CMP-SA-radioisotope complex, ST3Gal3

a-m, 1-z=0; q,n =1; :
R’ = -Gal-Sia-radioisotope complex.

FIG. 47D
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N

r [GleNAc-(GaD), - (Sia); - R),
2N ([GIoNAcGal) - (Sid) - (),

(R”) (GlcNA )\Man/ ([GloNAc-(Gal),]- (Sia); - (R),
n C c b

(Fuce),
GINACLGIcNAc-Man

L ™ ([GleNAc-(Gal) ;- (Sia),- (R),

a~d, 1, p-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, mannose,
oligo-mannose. :

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

FIG. 48A
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CHO, BHK, 293 cells, Vero expressed Synagis.
a, ¢, 1 (independently selected) =0 or 1;

e, gr,t=1;

b,d, f,hjmnsuy=0; q z=1.

1. galactosyliransferase, UPD-Gal -
2. CMP-SA-PEG, ST3Gal3

a, ¢, i, j, w, (independently selected) =0 or 1;

e,gnt=1; [hkmnsuy=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,g1,t=1; b,d,fh,j-m,n,suy=0;
g z=1

1. galactosyltransferase,
UPD-Gal-PEG

a, ¢, i, w (independently selected) =0 or 1;

&g nLt=1 £ hjmunsuy=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.
€, g, 1, 1, t (independently selected) =0 or I;
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-PEG, ST3Gal3

a-m, r-z=0: q,n =1; R’ =-Gal-Sia-PEG.

FIG. 48D
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7N

r~

N
(P, ~ _ AiGIeNAc(GaD,- (Sia)- ), 1
A« GINAAGINAcMan 7 LGIeNAC-(Gal)];- (Sia)y- (R),, ),
(Il{,) Ny [GINAC-(Gal)]- (Sia);- R), ),
. ™ ([GleNAc-(Gal)],- (Sia),~ (R),)
5 \_ daln y yzj

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,vy={; z=0o0rl;

R = polymer, toxin, radioisotope-complex, drug, mannose,
oligo-manmose.

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

FIG. 49A
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CHO, BIIK, 293 cells, Vero expressed Remicade.
a, ¢, 1 (independently selected) =0 or 1; '
e, gr,t=1;b,4d£fhjmn,suy=0;

q,z=1.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-PEG, ST3Gal3

a, ¢, i, j, 1 (independently selected) =0 or 1;

e gnt=1; {hkmnsuy=0

q, 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, ¢, i (independently selected) = 0 or 1;
e,g,r,t=1; b,4,f h,j-m,n,s uy=0;
q,z=1.

1. galactosyltransferase,
UPD-Gal-PEG

a, C, i (independently selected) =0 or 1;

e, g 1,t=1; {hjmmn,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, 1, t (independently selected)=0 or 1,
a~d, £, 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
H,N 'L COOH
H,N z COOH
~ ~N
(R, a _[GIoNAc-(Ga,),- Sin) - B, N
A < JoiNadcienacman 7 ([CNAc(Gal) ] (Sia) - ®)y )
ﬁ | Ny ([GENAC-(Gal) ] (Sia)y - (), )
®) X ([GleNAC-(Gal) - (Sie),- ®),]
N~ 8%
o .)

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,vy=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-PEQG, ST3Gal3

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

when j-m (independently selected) is 1;
n=90; R=PEG; z=1.

FIG. 50B

Insect cell expressed Reopro.
a-h, j-n, -y = 0; 1, r (independently selected) =0 or 1;

z=1.

l 1. GNT’s 1&2, UDP-GicNAc-PEG

a-d, £, 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. 50C
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Yeast expressed Reopro.

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. 50D
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- mucin peptide
HN —— . COOH

_.»-mucin peptide
iy T PEp

H,N COOH
2R
B

mucin peptide
...... v R mgczel peptide

(Sia),
B <~[-d%a]N}3;0-(GaI)a-(Sia)c - (R)dJ

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

l 1. Sialidase o fﬂ

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, & (independently selected) =0o0r 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-¢=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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: } tid
e mucin peptide
H.N ‘ +—---COOH

B

.y Ucin peptide x
ey PP :

H.N COOH S
2 + |
B

s R s 1A i

H,N COOH

(Sia),
B ~G;1NA0-(Ga1)a-(Sia)c- (R),Je

C+®),

e TR

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

FIG. 501
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E. coli expressed Reopro-mucin fusion protein.
a-¢,n=0.

1. GalNAc Transferase,
UDP-GalNAc¢-PEG

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

FIG. 50J

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

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. 50K
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| E. coli expfessed Reopro(N)}—no mucin peptide.
a-e,n=9.

2. ST3Gal3, asialo-transferrin -

1. NHS-CO-linker-SA-CMP
3. CMP-SA, ST3Gal3

a-e=0; n=1; R’= linker-transferrin.

FIG. 50L
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72

- N
Fuo) _AGINAG-(Gal) L (Sia)y- ®), N
A < JGIENAC/GloNAc-Man “N{([GloNAC-(Galy - Sia), - (),
ﬁ \M  ([GleNAc-(Gal) - (Sia) - ®), ],
@, " ([GloNAcH(Galgly (Sia) ) ),
- 2

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=0 or 1; R =polymer, toxin, radioisotope-
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,r,t=1; b,d, £ hj-mn,s,uy=0; qz=1.

1. galactosyltransferase, UPD-Gal
2. CMP-SA-toxin, ST3Gal3

a, ¢, i, j, | (independently selected) =0 or 1;
e, gr1,t=1;
f,hk,munsuy=0; qz=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, e, g i, r,t(independently selected) =0 or 1;
b,d, £, h,jm,n,suy=0; qz=1.

1. galactosyltransferase,
UPD-Gal-drug

a, ¢, 1 (independently selected) =0 or 1;
e gI,t= 1; f,h,j-m,n, S,ll"y=0; 4z 13
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, b, 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, 1-z=0; gq,n =1;
R’ = -Gal-Sia-radioisotope complex,

FIG. 51D
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o

d : ~
(Fuc), ([GleNAc-(Gal),).- (Sia);- ®), )
A 44 GloNAG/GIcNAc-Man AN (GloNAc-(Gal - (Si)- ®), ),
l \M ([GleNAc-(Gal) ],- (Sia)- R), ),
®), 2 P
([GleNAc-(Gal)gly- (Sia),,- ®),).
N :

a-d, 1, g-u (independenily selected) =0 or 1.

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

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

n,v-y=0; z=0or1;

R = polymer, toxin, radioisotope-complex, drug,
glycoconjugate, mannose, oligo-mannose.

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

FIG. 51E
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CHO, BHK, 293 cells, Vero or fransgenic animal
expressed Rituxan.

a, ¢, 1 (independently selected) =0 or 1;

e, g 1,t=1; b,d fhjmn s uvy=0;

qz=1

1. galactosyliransferase, UPD-Gal
2. CMP-SA-PEG, ST3Gal3

a, ¢, 1, j, 1 (independently selected) =0 or 1;

e, g r,t=1; f,hk mn,s, uy=0;

q, z=1; v-y (independenily selected) = 1,
when j, 1 (independently selected) is 1;

R=PEG.

FIG. 51F

Fungi, yeast or CHO expressed Rituxan.

e, g 1, 1,1, v, x (independently selected) =0 or 1;
a-d, f h,jm,n,5,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, 17-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

FI1G. 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 Gln Glu Lys Leu 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 Gin Ala Leu Gln Leu Ala Gly Cys Leu Ser
GlIn 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 Gln Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gln Pro
Thr Gln 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 GIn Pro

X
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FIG. 53A

GCGCCTCTTATGTACCCACAAAAATCTATTTICAAAAAAGTTGCTCTA
AGAATATAGTTATCAAGTTAAGTAAAATGTCAATAGCCTTTTAATTTA
ATTTTTAATTGTTTTATCATTCTTTGCAATAATAAAACATTAACTITAT
ACTTTTTAATTTAATGTATAGAATAGAGATATACATAGGATATGTAAA
TAGATACACAGTGTATATGTGATTAAAATATAATGGGAGATTCAATC
AGAAAAAAGTTTCTAAAAAGGCTCTGGGGTAAAAGAGGAAGGAAAC
AATAATGAAAAAAATGTGGTGAGAAAAACAGCTGAAAACCCATGTA
AAGAGTGTATAAAGAAAGCAAAAAGAGAAGTAGAAAGTAACACAGG
GGCATTTGGAAAATGTAAACGAGTATGTTCCCTATTTAAGGCTAGGC
ACAAAGCAAGGTCTTCAGAGAACCTGGAGCCTAAGGTTTAGGCTCAC
CCATTTCAACCAGTCTAGCAGCATCTGCAACATCTACAATGGCCTTGA
CCTTTGCTTTACTGGTGGCCCTCCTGGTGCTCAGCTGCAAGTCAAGCT
GCTCTGTGGGCTGTGATCTGCCTCAAACCCACAGCCTGGGTAGCAGG
AGGACCTTGATGCTCCTGGCACAGATGAGGAGAATCTCTCTTTTCTCC
TGCTTGAAGGACAGACATGACTTTGGATTTCCCCAGGAGGAGTTTGG
CAACCAGTTCCAAAAGGCTGAAACCATCCCTGTCCTCCATGAGATGA
TCCAGCAGATCTTCAATCTCTTCAGCACAAAGGACTCATCTGCTGCTT
GGGATGAGACCCTCCTAGACAAATTCTACACTGAACTCTACCAGCAG
CTGAATGACCTGGAAGCCTGTGTGATACAGGGGGTGGGGGTGACAGA
GACTCCCCTGATGAAGGAGGACTCCATTCTGGCTGTGAGGAAATACT
TCCAAAGAATCACTCTCTATCTGAAAGAGAAGAAATACAGCCCTTGT
GCCTGGGAGGTTGTCAGAGCAGAAATCATGAGATCTTTTTCTITGTCA
ACAAACTTGCAAGAAAGTTTAAGAAGTAAGGAATGAAAACTGGTTCA
ACATGGAAATGATTTTCATTGATTCGTATGCCAGCTCACCTTITTTATG
ATCTGCCATTTCAAAGACTCATGTTTCTGCTATGACCATGACACGATT
TAAATCTTTTCAAATGTTTTTAGGAGTATTAATCAACATTGTATTCAG
CTCTTAAGGCACTAGTCCCTTACAGAGGACCATGCTGACTGATCCATT
ATCTATTTAAATATTTTTAAAATATTATTTATTTAACTATTTATAAAAC
AACTTATTTTTGTTCATATTATGTCATGTGCACCTTTGCACAGTGGTTA
ATGTAATAAAATGTGTTCTTTGTATTTGGTAAATTTATTTTGTGTTGTT
CATTGAACTTTTGCTATGGAACTTTTGTACTTGITTATICTTTAAAATG
AAATTCCAAGCCTAATTGTGCAACCTGATTACAGAATAACTGGTACA
CTTCATTTGTCCATCAATATTATATTCAAGATATAAGTAAAAATAAAC
TTTCTGTAAACCAAGTTGTATGTTGTACTCAAGATAACAGGGTGAACC
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
LeuMet Leu Leu Ala Gln Met Arg Arg Ile 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
Glu Thr Ile Pro Val Leu His Glu Met Ile Gln Gln 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 Gln GIn 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 Gln Gln Phe Gln Lys Glu
Asp Ala Ala Leu Thr Ile Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg Gln
Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ife Val Glu Asn Leu Leu Ala Asn Val
Tyr His GIn Ile Asn His Leu Lys Thr Val Leu Giu 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 Ile Asn Arg Leu Thr Gly Tyr Leu 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 GIn 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 GIn Cys Ser Phe Glu Glu Ala Arg Glu Tle Phe Lys Asp Ala Glu Arg
Thr Lys Leu Phe Trp Ile Ser Tyr Ser Asp Gly Asp Gln 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 Gin Leu Ile Cys Val '
Asn Glu Asn Gly Gly Cys Glu GIn 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 Gin
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 Gin Ser Arg
Arg Val Ala GIn Val lle 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 Gln 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 GIn 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
AGCTGAAACCATTTTGGATAACATCACTCAAGGCACCCAATCATTTA
ATGACTTCACTCGGGTTGTTGGTGGAGAAGATGCCAAACCAGGTCAA
TTCCCTTGGCAGGTTGTTTTGAATGGTAAAGTTGATGCATTCTGTGGA
GGCTCTATCGTTAATGAAAAATGGATTGTAACTGCTGCCCACTGTGTT
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 Gln 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 Gin 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 He Thr
Val Val Ala Gly Glu His Asn [le Glu Glu Thr Glu His Thr Glu Gln Lys Arg Asn
Val Ile Arg Ala Ile Ile Pro His His Asn Tyr Asn Ala Ala Ile Asn Lys Tyr Asn
His Asp He 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 Gln
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 GlIn Gly Asp Ser Gly Gly Pro His Val Thr Glu Val Glu Gly Thr Ser Phe Leu
Thr Gly Tle Ile 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
GCTGATTTTCTGGAATGGAAAATTAAGTTGTTTAGTGTTTATGGCTTT
GTGAGATAAAACTCTCCTTTTCCTTACCATACCACTTTGACACGCTTC
AAGGATATACTGCAGCTTTACTGCCTTCCTCCTTATCCTACAGTACAA
TCAGCAGTCTAGTTCTTTTCATTTGGAATGAATACAGCATTAAGCTTG
TTCCACTGCAAATAAAGCCTTTTAAATCATC '

FIG. 57B

Met Asp Tyr Tyr Arg Lys Tyr Ala Ala Ile Phe Leu Val Thr Leu Ser Val Phe Leu
His Val Leu His Ser Ala Pro Asp Val Gln Asp Cys Pro Glu Cys Thr Leu Gln Glu
Asn Pro Phe Phe Ser Gln Pro Gy Ala Pro Ile Leu Gln Cys Met Gly Cys Cys Phe
Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys 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 Gln 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 Gln 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 Glu Met Lys Glu
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FIG. 58A

CCCGGAGCCGGACCGGGGCCACCGCGCCCGCTCTGCTCCGACACCGC
GCCCCCTGGACAGCCGCCCTCTCCTCCAGGCCCGTGGGGCTGGCCCT
GCACCGCCGAGCTTCCCGGGATGAGGGCCCCCGGTGTGGTCACCCGG
CGCGCCCCAGGTCGCTGAGGGACCCCGGCCAGGCGCGGAGATGGGG
GTGCACGAATGTCCTGCCTGGCTGTGGCTTCTCCTGTCCCTGCTGTCG
CTCCCTCTGGGCCTCCCAGTCCTGGGCGCCCCACCACGCCTCATCTGT
GACAGCCGAGTCCTGGAGAGGTACCTCTTGGAGGCCAAGGAGGCCG
AGAATATCACGACGGGCTGTGCTGAACACTGCAGCTTGAATGAGAAT
ATCACTGTCCCAGACACCAAAGTTAATTTICTATGCCTGGAAGAGGAT
GGAGGTCGGGCAGCAGGCCGTAGAAGTCTGGCAGGGCCTGGCCCTG
CTGTCGGAAGCTGTCCTGCGGGGCCAGGCCCTGTTGGTCAACTCTTCC
CAGCCGTGGGAGCCCCTGCAGCTGCATGTGGATAAAGCCGTCAGTGG
CCTTCGCAGCCTCACCACTCTGCTTCGGGCTCTGCGAGCCCAGAAGG
AAGCCATCTCCCCTCCAGATGCGGCCTCAGCTGCTCCACTCCGAACA
ATCACTGCTGACACTTTCCGCAAACTCTTCCGAGTCTACTCCAATTTC
CTCCGGGGAAAGCTGAAGCTGTACACAGGGGAGGCCTGCAGGACAG
GGGACAGATGACCAGGTGTGTCCACCTGGGCATATCCACCACCTCCC
TCACCAACATTGCTTGTGCCACACCCTCCCCCGCCACTCCTGAACCCC
GTCGAGGGGCTCTCAGCTCAGCGCCAGCCTGTCCCATGGACACTCCA
GTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGC
AACTCTGAGATCTAAGGATGTCACAGGGCCAACTTGAGGGCCCAGAG
CAGGAAGCATTCAGAGAGCAGCTTTAAACTCAGGGACAGAGCCATG
CTGGGAAGACGCCTGAGCTCACTCGGCACCCTGCAAAATTTGATGCC
AGGACACGCTTTGGAGGCGATTTACCTGTTTTCGCACCTACCATCAGG
GACAGGATGACCTGGAGAACTTAGGTGGCAAGCTGTGACTTCTCCAG
GTCTCACGGGCATGGGCACTCCCTTGGTGGCAAGAGCCCCCTTGACA
CCGGGGTGGTGGGAACCATGAAGACAGGATGGGGGCTGGCCTCTGG
CTCTCATGGGGTCCAAGTTTTGTGTATTCTTCAACCTCATTGACAAGA
ACTGAAACCACCAAAAAAAAAAAAAA



250/345

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 Tle 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 Gln 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 Gin Lys Glu Ala lie
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. 59B

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 AlaIle 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 lle Pro Phe Asp Cys Trp Glu Pro Val Gln Glu
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FIG. 60A

ATGAAATATACAAGTTATATCTTGGCTTTTCAGCTCTGCATCGTITTTG
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 Ile
Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met Gln Ser Gin 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 Ile 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
ATTACGTGGAGAAGGGTACTCAAGGGAAAATTGTGGATTITGGTCAAG
GAGCTTGACAGAGACACAGTTTTTGCTCTGGTGAATTACATCTTCTTT
AAAGGCAAATGGGAGAGACCCTTTGAAGTCAAGGACACCGAGGAAG
AGGACTTCCACGTGGACCAGGTGACCACCGTGAAGGTGCCTATGATG
AAGCGTTTAGGCATGTTTAACATCCAGCACTGTAAGAAGCTGTCCAG
CTGGGTGCTGCTGATGAAATACCTGGGCAATGCCACCGCCATCTTCT
TCCTGCCTGATGAGGGGAAACTACAGCACCTGGAAAATGAACTCACC
CACGATATCATCACCAAGTTCCTGGAAAATGAAGACAGAAGGTCTGC
CAGCTTACATTTACCCAAACTGTCCATTACTGGAACCTATGATCTGAA
GAGCGTCCTGGGTCAACTGGGCATCACTAAGGTCTTCAGCAATGGGG
" CTGACCTCTCCGGGGTCACAGAGGAGGCACCCCTGAAGCTCTCCAAG
GCCGTGCATAAGGCTGTGCTGACCATCGACGAGAAAGGGACTGAAGC
TGCTGGGGCCATGTTTTTAGAGGCCATACCCATGTCTATCCCCCCCGA
GGTCAAGTTCAACAAACCCTTTGTCTTCTTAATGATTGAACAAAATAC
CAAGTCTCCCCTCTTCATGGGAAAAGTGGTGAATCCCACCCAAAAAT
AACTGCCTCTCGCTCCTCAACCCCTCCCCTCCATCCCTGGCCCCCTCC
CTGGATGACATTAAAGAAGGGTTGAGCTGG
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FIG. 61B

Met Pro Ser Ser Val Ser Trp Gly lle 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 Ile 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
Gln Ile His Glu Gly Phe Gln Glu Leu Leu Arg Thr Leu Asn Gln Pro Asp Ser Gln
Leu GIn 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 GIn Ile Asn Asp Tyr Val Glu Lys
Gly Thr GIn 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 GIn 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 lle 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 lle Asp Glu Lys Gly Thr Glu Ala Ala Gly Ala
Met Phe Leu Glu Ala Ile Pro Met Ser Ile 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 Gln 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
CTTTGTCGACAGTCCCATCATTGTAGACATCACCAAGGACACGTTITA
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 Gln 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 lle Gln Ala Asn His Thr Gly Thr Gly Leu Leu Leu Thr Leu Gln Pro Glu Gln
Lys Phe Gln 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
Ghu Glu Gly Ile Gly Tyr Asn Ile Ile Arg Val Pro Met Ala Ser Cys Asp Phe Ser
Iie 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 GIn 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 Gin Pro Gly Asp Tle
Tyr His Gln Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp Ala Tyr Ala Glu
His Lys Leu Gin 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 Gln 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 Gln Ser
Val Arg Leu Gly Ser Trp Asp Arg Gly Met Gln Tyr Ser His Ser Ile 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 Gln Pro Met Phe Tyr His Leu Gly His Phe Ser Lys
Phe e Pro Glu Gly Ser Gln Arg Val Gly Leu Val Ala Ser Gln 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 lle 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 Gln Glu Ile His Ala Arg Phe Arg Arg Gly Ala Arg Ser Tyr
Gln Val Ile Cys Arg Asp Glu Lys Thr Gin Met [le Tyr Gln Gin His Gln Ser Trp
Leu Arg Pro Val Leu Arg Ser Asn Arg Val Glu Tyr Cys Trp Cys Asn Ser Gly
Arg Ala Gln 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 Gin 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
AlaIle 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 Gln 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 Gln Phe Arg Ile Lys Gly Gly Leu Phe
Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser
Pro Gly Glu Arg Phe Leu Cys Gly Gly lle Leu Ile Ser Ser Cys Trp Ile Leu Ser
Ala Ala His Cys Phe Gin Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly
Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu GIn Lys Phe Glu Val Glu Lys
Tyr lle Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp lle AlaLeu
Leu Gin 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 GIn 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 Gln His Leu Leu Asn
Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro
Gln Ala Asn Leu His Asp Ala Cys Gln 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 Ile Arg
Asp Asn Met
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ATCACTCTCTTTAATCACTACTCACATTAACCTCAACTCCTGCCACAA
TGTACAGGATGCAACTCCTGTCTTGCATTGCACTAATTCTTGCACTTG
TCACAAACAGTGCACCTACTTCAAGTTCGACAAAGAAAACAAAGAAA
ACACAGCTACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTG
AATGGAATTAATAATTACAAGAATCCCAAACTCACCAGGATGCTCAC
ATTTAAGTTTTACATGCCCAAGAAGGCCACAGAACTGAAACAGCTTC
AGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTGAATTTA
GCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAA
TATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCA
TGTGTGAATATGCAGATGAGACAGCAACCATTGTAGAATTTCTGAAC
AGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTAACTTGATAA
TTAAGTGCTTCCCACTTAAAACATATCAGGCCTTCTATTTATTTATTTA
AATATTTAAATTTTATATTTATTGTTGAATGTATGGTTGCTACCTATTG
TAACTATTATTCTTAATCTTAAAACTATAAATATGGATCTTTTATGAT
TCTTTTTGTAAGCCCTAGGGGCTCTAAAATGGTTTACCTTATTITATCC
CAAAAATATTTATTATTATGTTGAATGTTAAATATAGTATCTATGTAG
ATTGGTTAGTAAAACTATTTAATAAATTTGATAAATATAAAAAAAAA
AAACAAAAAAAAAAA

FIG. 64B

Met Tyr Arg Met Gin 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 Gln Leu Gln Leu Giu
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 GIn 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 Ile Ser
AsnTle 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 Tip Ile Thr Phe Cys
Gln Ser Ile Oe Ser Thr Leu Thr '
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ATGCAAATAGAGCTCTCCACCTGCTTCITICTGTGCCTTTTGCGATTCT
GCTTTAGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCA
TGGGACTATATGCAAAGTGATCTCGGTGAGCTGCCTGTGGACGCAAG
ATTTCCTCCTAGAGTGCCAAAATCTITTCCATTCAACACCTCAGTCGT
GTACAAAAAGACTCTGTITTGTAGAATTCACGGATCACCTTTTCAACAT
CGCTAAGCCAAGGCCACCCTGGATGGGTCTGCTAGGTCCTACCATCC
AGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAACATGGCT
TCCCATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCT
TCTGAGGGAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAG
AAGATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCAG
GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGCCTITAC
CTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACTTGAATTCAGG
CCTCATTGGAGCCCTACTAGTATGTAGAGAAGGGAGTCTGGCCAAGG
AAAAGACACAGACCTTGCACAAATTTATACTACTTTTTGCTGTATTTG
ATGAAGGGAAAAGTTGGCACTCAGAAACAAAGAACTCCTTGATGCA
GGATAGGGATGCTGCATCTGCTCGGGCCTGGCCTAAAATGCACACAG
TCAATGGTTATGTAAACAGGTCTCTGCCAGGTCTGATTGGATGCCACA
GGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAA
GTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCAT
CGCCAGGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAA
ACACTCTTGATGGACCTTGGACAGTTTCTACTGTTTTGTCATATCTCIT
CCCACCAACATGATGGCATGGAAGCTTATGTCAAAGTAGACAGCTGT
CCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCGGAAG
ACTATGATGATGATCTTACTGATTCTGAAATGGATGTGGTCAGGTTTG
ATGATGACAACTCTCCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGA
AGCATCCTAAAACTTGGGTACATTACATTGCTGCTGAAGAGGAGGAC
TGGGACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGAAGTTATAAA
AGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAA
AAAAGTCCGATTTATGGCATACACAGATGAAACCTTTAAGACTCGTG
AAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTACTTTATGGGG
AAGTTGGAGACACACTGTTGATTATATTTAAGAATCAAGCAAGCAGA
CCATATAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTAT
TCAAGGAGATTACCAAAAGGTGTAAAACATTTGAAGGATTTTCCAAT
TCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGACTGTAGAAG
ATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA
GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC
TCCTCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGATA
ATGTCAGACAAGAGGAATGTCATCCTGTTTTCTGTATTTGATGAGAAC
CGAAGCTGGTACCTCACAGAGAATATACAACGCTTTCTCCCCAATCCA
GCTGGAGTGCAGCTTGAGGATCCAGAGTTCCAAGCCTCCAACATCAT
GCACAGCATCAATGGCTATGTTTTTGATAGTTTGCAGTTGTCAGTTTG
TTTGCATGAGGTGGCATACTGGTACATTCTAAGCATTGGAGCACAGA
CTGACTTCCTITCTGTCTTCTTCTCTGGATATACCTTCAAACACAAAAT
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GGTCTATGAAGACACACTCACCCTATTCCCATTCTCAGGAGAAACTGT
CTTCATGTCGATGGAAAACCCAGGTCTATGGATTCTGGGGTGCCACA
ACTCAGACTTTCGGAACAGAGGCATGACCGCCTTACTGAAGGTTTCT
AGTTGTGACAAGAACACTGGTGATTATTACGAGGACAGTTATGAAGA
TATTTCAGCATACTTGCTGAGTAAAAACAATGCCATTGAACCAAGAA
GCTTCTCCCAGAATTCAAGACACCGTAGCACTAGGCAAAAGCAATTT
AATGCCACCACAATTCCAGAAAATGACATAGAGAAGACTGACCCTTG
GITTGCACACAGAACACCTATGCCTAAAATACAAAATGTCTCCTCTA
GTGATTTGTTGATGCTCTTGCGACAGAGTCCTACTCCACATGGGCTAT
CCTTATCTGATCTCCAAGAAGCCAAATATGAGACTTTTTCTGATGATC
CATCACCTGGAGCAATAGACAGTAATAACAGCCTGTCTGAAATGACA
CACTTCAGGCCACAGCTCCATCACAGTGGGGACATGGTATTTACCCC
TGAGTCAGGCCTCCAATTAAGATTAAATGAGAAACTGGGGACAACTG
CAGCAACAGAGTTGAAGAAACTTGATTTCAAAGTTTCTAGTACATCA
AATAATCTGATTTCAACAATTCCATCAGACAATTTGGCAGCAGGTACT
GATAATACAAGTTCCTTAGGACCCCCAAGTATGCCAGTTCATTATGAT
AGTCAATTAGATACCACTCTATTTGGCAAAAAGTCATCTCCCCTTACT
GAGTCTGGTGGACCTCTGAGCTTGAGTGAAGAAAATAATGATTCAAA
GTTGTTAGAATCAGGTTTAATGAATAGCCAAGAAAGTTCATGGGGAA
AAAATGTATCGTCAACAGAGAGTGGTAGGTTATTTAAAGGGAAAAGA
GCTCATGGACCTGCTTTGTTGACTAAAGATAATGCCTTATTCAAAGTT
AGCATCTCTTTGTTAAAGACAAACAAAACTTCCAATAATTCAGCAACT
AATAGAAAGACTCACATTGATGGCCCATCATTATTAATTGAGAATAG
TCCATCAGTCTGGCAAAATATATTAGAAAGTGACACTGAGTTTAAAA
AAGTGACACCTTTGATTCATGACAGAATGCTTATGGACAAAAATGCT
ACAGCTTTGAGGCTAAATCATATGTCAAATAAAACTACTTCATCAAA
AAACATGGAAATGGTCCAACAGAAAAAAGAGGGCCCCATTCCACCA
GATGCACAAAATCCAGATATGTCGTTCTTTAAGATGCTATTCTTGCCA
GAATCAGCAAGGTGGATACAAAGGACTCATGGAAAGAACTCTCTGAA
CTCTGGGCAAGGCCCCAGTCCAAAGCAATTAGTATCCTTAGGACCAG
AAAAATCTGTGGAAGGTCAGAATTTCTTGTCTGAGAAAAACAAAGTG
GTAGTAGGAAAGGGTGAATTTACAAAGGACGTAGGACTCAAAGAGA
TGGTTTTTCCAAGCAGCAGAAACCTATTTCTTACTAACTTGGATAATT
TACATGAAAATAATACACACAATCAAGAAAAAAAAATTCAGGAAGA
AATAGAAAAGAAGGAAACATTAATCCAAGAGAATGTAGTTTTIGCCTC
AGATACATACAGTGACTGGCACTAAGAATTTCATGAAGAACCTTTTIC
TTACTGAGCACTAGGCAAAATGTAGAAGGTTCATATGACGGGGCATA
TGCTCCAGTACTTCAAGATTTTAGGTCATTAAATGATTCAACAAATAG
AACAAAGAAACACACAGCTCATTTCTCAAAAAAAGGGGAGGAAGAA
AACTTGGAAGGCTTGGGAAATCAAACCAGCAAATTGTAGAGAAATAT
GCATGCACCACAAGGAATATCTCCTAATACAAGCCAGCAGAATTTTG
TCACGCAACGTAGTAAGAGAGCTTTGAAACAATTCAGACTCCCACTA
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GAAGAAACAGAACTTGAAAAAAGGATAATTGTGGATGACACCTCAAC
CCAGTGGTCCAAAAACATGAAACATTTGACCCCGAGCACCCTCACAC
AGATAGACTACAATGAGAAGGAGAAAGGGGCCATTACTCAGTCTCCC
TTATCAGATTGCCTTACGAGGAGTCATAGCATCCCTCAAGCAAATAGA
TCTCCATTACCCATTGCAAAGGTATCATCATITCCATCTATTAGACCTA
TATATCTGACCAGGGTCCTATTCCAAGACAACTCTTCTCATCTTCCAG
CAGCATCTTATAGAAAGAAAGATTCTGGGGTCCAAGAAAGCAGTCAT
TTCTTACAAGGAGCCAAAAAAAATAACCTTTCTITAGCCATICTAACC
TTGGAGATGACTGGTGATCAAAGAGAGGTTGGCTCCCTGGGGACAAG
TGCCACAAATTCAGTCACATACAAGAAAGTTGAGAACACTGITCTCCC
GAAACCAGACTTGCCCAAAACATCTGGCAAAGTTGAATTGCTTCCAA
AAGTTCACATTTATCAGAAGGACCTATTCCCTACGGAAACTAGCAATG
GGTICTCCTGGCCATCTGGATCTCGTGGAAGGGAGCCTTCTTCAGGGAA
CAGAGGGAGCGATTAAGTGGAATGAAGCAAACAGACCTGGAAAAGT
TCCCTTTCTGAGAGTAGCAACAGAAAGCTCTGCAAAGACTCCCTCCAA
GCTATTGGATCCTCTTGCTTGGGATAACCACTATGGTACTCAGATACC
AAAAGAAGAGTGGAAATCCCAAGAGAAGTCACCAGAAAAAACAGCT
TITAAGAAAAAGGATACCATTTTGTCCCTGAACGCTTGTGAAAGCAAT
CATGCAATAGCAGCAATAAATGAGGGACAAAATAAGCCCGAAATAG

AAGTCACCTGGGCAAAGCAAGGTAGGACTGAAAGGCTGTGCTCTCAA
AACCCACCAGTCTTGAAACGCCATCAACGGGAAATAACTCGTACTAC
TCTTCAGTCAGATCAAGAGGAAATTGACTATGATGATACCATATCAGT
TGAAATGAAGAAGGAAGATTTTGACATTTATGATGAGGATGAAAATC
AGAGCCCCCGCAGCTTTCAAAAGAAAACACGACACTATTTTATTGCTG
CAGTGGAGAGGCTCTGGGATTATGGGATGAGTAGCTCCCCACATGTT

CTAAGAAACAGGGCTCAGAGTGGCAGTGTCCCTCAGTTCAAGAAAGT
TGTTTTCCAGGAATITACTGATGGCTCCTTTACTCAGCCCTTATACCGT
GGAGAACTAAATGAACATTTGGGACTCCTGGGGCCATATATAAGAGC
AGAAGTTGAAGATAATATCATGGTAACTTTCAGAAATCAGGCCTCTC

GTCCCTATTCCTTCTATTCTAGCCTTATTTCTTATGAGGAAGATCAGAG
GCAAGGAGCAGAACCTAGAAAAAACTTITGTCAAGCCTAATGAAACCA
AAACTTACTTTTGGAAAGTGCAACATCATATGGCACCCACTAAAGAT

GAGTTTGACTGCAAAGCCTGGGCTTATTTCTCTGATGTTGACCTGGAA
AAAGATGTGCACTCAGGCCTGATTGGACCCCTTCTGGTCTGCCACACT
AACACACTGAACCCTGCTCATGGGAGACAAGTGACAGTACAGGAATT
TGCTCTGTTTTTCACCATCTTTGATGAGACCAAAAGCTGGTACTTCACT
GAAAATATGGAAAGAAACTGCAGGGCTCCCTGCAATATCCAGATGGA
- AGATCCCACTTTTAAAGAGAATTATCGCTTCCATGCAATCAATGGCTA
CATAATGGATACACTACCTGGCTTAGTAATGGCTCAGGATCAAAGGA
TTCGATGGTATCTGCTCAGCATGGGCAGCAATGAAAACATCCATTCT

ATTCATTTCAGTGGACATGTGTTCACTGTACGAAAAAAAGAGGAGTA
TAAAATGGCACTGTACAATCTCTATCCAGGTGTTTTTGAGACAGTGGA
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AATGTTACCATCCAAAGCTGGAATTTGGCGGGTGGAATGCCTTATTGG
CGAGCATCTACATGCTGGGATGAGCACACTTTTTCTGGTGTACAGCAA
TAAGTGTCAGACTCCCCTGGGAATGGCTTCTGGACACATTAGAGATTT
TCAGATTACAGCTTCAGGACAATATGGACAGTGGGCCCCAAAGCTGG
CCAGACTTCATTATTCCGGATCAATCAATGCCTGGAGCACCAAGGAG
CCCTTTTCTTGGATCAAGGTGGATCTGTTGGCACCAATGATTATTCAC
GGCATCAAGACCCAGGGTGCCCGTCAGAAGTTCTCCAGCCTCTACAT
CTCTCAGTTTATCATCATGTATAGTCITGATGGGAAGAAGTGGCAGA
CTTATCGAGGAAATTCCACTGGAACCTTAATGGTCTTCTTTGGCAATG
TGGATTCATCTGGGATAAAACACAATATTTTTAACCCTCCAATTATTG
CTCGATACATCCGTTTGCACCCAACTCATTATAGCATTCGCAGCACTC
TTCGCATGGAGTTGATGGGCTGTGATTTAAATAGTTGCAGCATGCCAT
TGGGAATGGAGAGTAAAGCAATATCAGATGCACAGATTACTGCTTCA
TCCTACTTTACCAATATGTTTGCCACCTGGTCTCCTTCAAAAGCTCGA
CTTCACCTCCAAGGGAGGAGTAATGCCTGGAGACCTCAGGTGAATAA
TCCAAAAGAGTGGCTGCAAGTGGACTTCCAGAAGACAATGAAAGTCA
CAGGAGTAACTACTCAGGGAGTAAAATCTCTGCTTACCAGCATGTAT
GTGAAGGAGTTCCTCATCTCCAGCAGTCAAGATGGCCATCAGTGGAC
TCTCTTTTTTCAGAATGGCAAAGTAAAGGTTTTTCAGGGAAATCAAGA
CTCCTTCACACCTGTGGTGAACTCTCTAGACCCACCGTTACTGACTCG
CTACCTTCGAATTCACCCCCAGAGTTGGGTGCACCAGATTGCCCTGAG
GATGGAGGTTCTGGGCTGCGAGGCACAGGACCTCTACTGAGGGTGGC
CACTGCAGCACCTGCCACTGCCGTCACCTCTCCCTCCTCAGCTCCAGG
GCAGTGTCCCTCCCTGGCTTGCCTTCTACCTTTGTGCTAAATCCTAGC
AGACACTGCCTTGAAGCCTCCTGAATTAACTATCATCAGTCCTGCATT
TCTTTGGTGGGGGGCCAGGAGGGTGCATCCAATTTAACTTAACTCTTA
CCTATTTICTGCAGCTGCTCCCAGATTACTCCTTCCTTCCAATATAACT
AGGCAAAAAGAAGTGAGGAGAAACCTGCATGAAAGCATTCTTCCCTG
AAAAGTTAGGCCTCTCAGAGTCACCACTTCCTCTGTTGTAGAAAAACT
ATGTGATGAAACTTTGAAAAAGATATTTATGATGTTAACATTTCAGGT
TAAGCCTCATACGTTTAAAATAAAACTCTCAGTTGTTTATTATCCTGA
TCAAGCATGGAACAAAGCATGTTTCAGGATCAGATCAATACAATCTT
GGAGTCAAAAGGCAAATCATTTGGACAATCTGCAAAATGGAGAGAA
TACAATAACTACTACAGTAAAGTCTGTTITCTGCTTCCTTACACATAGA
TATAATTATGTTATTTAGTCATTATGAGGGGCACATTCTTATCTCCAA
AACTAGCATTCTTAAACTGAGAATTATAGATGGGGTTCAAGAATCCC
TAAGTCCCCTGAAATTATATAAGGCATTCTGTATAAATGCAAATGTGC
ATTTTTCTGACGAGTGTCCATAGATATAAAGCCATTTGGTCTTAATTCT
GACCAATAAAAAAATAAGTCAGGAGGATGCAATTGTTGAAAGCTTTG
AAATAAAATAACAATGTCTTCTTGAAATTTGTGATGGCCAAGAAAGA
AAATGATGA
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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 Ile 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 Gin 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 Glu Thr Lys Asn Ser Leu Met Gln 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
1le 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 Ile 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 lle Ala Ala Glu Glu Glu Asp Trp Asp Tyr
Ala Pro 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 lle
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 Ile Gly Pro Leu Leu Ile Cys Tyr Lys Giu Ser Val Asp Gln Arg Gly Asn
Gin 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 GIn 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 Gin Ser Pro Thr Pro His Gly Leu Ser Leu Ser Asp Leu Gin 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 Gin 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
Tie 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 Len 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 AlaLeuLeu 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 Gln Asn Tle 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 lie Pro Pro Asp Ala
Gln Asn Pro Asp Met Ser Phe Phe Lys Met Leu Phe Leu Pro Glu Ser Ala Arg
Trp Ile Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gin Gly Pro Ser Pro
Lys Gin Leu Val Ser Leu Gly Pro Glu Lys Ser Val Glu Gly Gln 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 Gin Glu Asn Val Val Leu Pro Gln 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 AlaPro Val Leu Gln 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 GIu 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 Gln GIn 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 Gin Trp Ser Lys Asn
Met Lys His Leu Thr Pro Ser Thr Leu Thr GIn Jle Asp Tyr Asn Glu Lys Glu
Lys Gly Ala Ile Thr Gin Ser Pro Leu Ser Asp Cys Len Thr Arg Ser His Ser lle
Pro Gin Ala Asn Arg Ser Pro Leu Pro Ile Ala Lys Val Ser Ser Phe Pro Ser [le
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 Gln 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 lle 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 AlaLys Thx Pro Ser Lys Len
Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr Gin Ile Pro Lys Glu Glu
Trp Lys Ser Gln Glu Lys Ser Pro Glu Lys Thr Ala Phe Lys LysLys Asp Thr Ile
Leu Ser Leu Asn Ala Cys Glu Ser Asn His Ala Ile Ala Ala Ile Asn Glu Gly
Gln Asn Lys Pro Glu Tle 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 Glu Ile Thr Arg
Thr Thr Leu Gln Ser Asp Gln Glu Glu Ile Asp Tyr Asp Asp Thr Ile Ser Val Glu
Met Lys Lys Glu Asp Phe AspIle Tyr Asp Glu Asp Glu Asn Gln Ser Pro Arg
Ser Phe Gln Lys Lys Tht 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 Gin Ser Gly Ser Val
Pro Gln Phe Lys Lys Val Val Phe Gln Glu Phe Thr Asp Gly Ser Phe Thr Gin Pro
Leu Tyr Arg Gly Glu Leu Asn Giu His Leu Gly Leu Leu Gly Pro TyrIle 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 Leu Ile 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 CysLys 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
Glu 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 GIn 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 GIn Asp Gin Arg Ile Arg Trp Tyr Leu Leu Ser Met Gly
Ser Asn Glu Asn lie His Ser Ile 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 Gin Ile Thr Ala Ser Gly Gin
Tyt 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 Ile Lys Val Asp Leu Leu AlaPro Met Ile
Ile His Gly Ile Lys Thr Gin Gly Ala Arg Gln Lys Phe Ser Ser Leu Tyr Ile Ser
GlIn Phe Ile Ile Met Tyr Ser Leu Asp Gly Lys Lys Ttp Gla 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 Leun Gly Met Glu Ser Lys AlaIle Ser Asp Ala Gln Ile 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 Gln 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 Ile His
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FIG.65B-4

Pro Gln Ser Trp Val His Gln Tle Ala Leu Arg Met Gl Val Leu Gly Cys Glu
Ala GIn Asp Leu Tyr
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FIG. 66A

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.
GGGTCCCCAGGGAGGAAACGGGCACCACCCGCTTICTTGCTGGTTGTC
ATTTTTGCAGTAGAGTCATCTCCATCAGCTGTAAGAAGAGACTGGGA
AGAT
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FIG. 66B

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
Gln 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 Gln 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 Gln 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 Tle 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 Gln 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 Ile Arg
Ser Lys Glu Gly Arg Cys Ala Gln Pro Ser Arg Thr Ile GIn 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 e 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 Gin Gly Asp
Ser Gly Gly Pro Leu Val Cys Ser Leu Gin Gly Arg Met Thr Leu Thr Gly Ile 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 Ile Arg Ser His Thr Lys Glu Glu Asn Gly Leu Ala Leu
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FIG.67A

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 Gin
Gly Ala Val Ser Leu Lys Ile Ala Ala Phe Asn Ile Gln Thr Phe Gly Glu Thr Lys
Met Ser Asn Ala Thr Leu Val Ser Tyr Ile Val Gln Ile 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 Gin
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 [le 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 Gln Ala Ile Ser Asp His Tyr Pro Val
Glu Val Met Leu Lys
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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 Gln 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 Gln Val Glu Leu Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu Gly Ser Leu Gln Lys Arg Gly Ile
Val Glu Gln 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
TCAGGCTCAGGGCATATTGACAACAGTGCCAGCAGCGCCTCCTICCTG
TTTCCACCAATCGGCAGTCAGGAAGACAGCCTACTCCCATCTCTCCAC
CTCTAAGAGACAGTCATCCTCAGGCCATGCAGTGGAACTCCACAACA
TTCCACCAAGCTCTGCTAGATCCCAGAGTGAGGGGCCTATATTTTCCT
GCTGGTGGCTCCAGTTCCGGAACAGTAAACCCTGTTCCGACTACTGTC
TCACCCATATCGTCAATCTTCTCGAGGACTGGGGACCCTGCACCGAAC
ATGGAGAGCACAACATCAGGATTCCTAGGACCCCTGCTCGTGTTACA
GGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCACAGAGTCT
AGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGAGCACCCACGTG
TCCTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTC
TTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTT
ATCATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTC
TTCTGGACTACCAAGGTATGTTGCCCGTTTGTCCTCTACTTCCAGGAA
CATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCT
CAAGGAACCTCTATGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGAC
GGAAACTGCACTTGTATTCCCATCCCATCATCCTGGGCTTTCGCAAGA
TTCCTATGGGAGTGGGCCTCAGTCCGTTTCTCCTGGCTCAGTTTACTA
GTGCCATTTGTTCAGTGGTTCGCAGGGCTTTCCCCCACTGTTTGGCTTT
CAGTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAACATCT
TGAGTCCCTTTTTACCTCTATTACCAATTTTCTITTGTCTTTGGGTATAC
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 Gln 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 lle
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 GIn Trp Asn Ser Thr Thr Phe His Gln 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 Ile 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
Gln 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 Ile 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 Gln 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 Ile Phe Phe Cys Leu
Trp Val Tyr Ile
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FIG. 70A

CGAACCACTCAGGGTCCTGTGGACAGCTCACCTAGCTGCAATGGCTA
CAGGCTCCCGGACGTCCCTGCTCCTGGCTTTTGGCCTGCTCTGCCTGC
CCTGGCTTCAAGAGGGCAGTGCCTTCCCAACCATTCCCTTATCCAGGC
CTITTTGACAACGCTATGCTCCGCGCCCATCGTCTGCACCAGCTGGCCT
TTGACACCTACCAGGAGTTTGAAGAAGCCTATATCCCAAAGGAACAG
AAGTATTCATTCCTGCAGAACCCCCAGACCTCCCTCTGTTICTCAGAG
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 Gin 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 Gln Leu Ala Phe Asp Thr Tyr Gln
Glu Phe Glu Glu Ala Tyr Hie Pro Lys Glu Gln 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
Gln Gln Lys Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu Leu Ile Gln 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 Gln Thr Leu
Met Gly Arg Leu Glu Asp Gly Ser Pro Arg Thr Gly GIn Ile Phe Lys Gin 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
CACAGGCACCAGGCGTGGAGGCCAGTGGGGCCGGGGAGGCCCGGGC
CAGCACCGGGAGCTCAGATTCTTCCCCTGGTGGCCATGGGACCCAGG
TCAATGTCACCTGCATCGTGAACGTCTGTAGCAGCTCTGACCACAGCT
CACAGTGCTCCTCCCAAGCCAGCTCCACAATGGGAGACACAGATTCC
AGCCCCTCGGAGTCCCCGAAGGACGAGCAGGTCCCCTTCTCCAAGGA
GGAATGTGCCTTTCGGTCACAGCTGGAGACGCCAGAGACCCTGCTGG
GGAGCACCGAAGAGAAGCCCCTGCCCCTTGGAGTGCCTGATGCTGGG
ATGAAGCCCAGTTAACCAGGCCGGTGTGGGCTGTGTCGTAGCCAAGG
TGGGCTGAGCCCTGGCAGGATGACCCTGCGAAGGGGCCCTGGTCCTT
CCAGGC



277/345

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 Gln Met Cys Cys Ser Lys
Cys Ser Pro Gly Gln 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 Gln Ala Cys Thr Arg
Glu GIn 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 Gln 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 Tle Gly Val Val Asn Cys Val
Ile Met Thr Gln Val Lys Lys Lys Pro Leu Cys Leu Gin Arg Glu Ala Lys Val Pro
His Leu Pro Ala Asp Lys Ala Arg Gly Thr GIn 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 Gln 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 Gln 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



278/345

FIG. 72A

Asp lle GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ue 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 lle 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 Glu Ile Lys

FIG. 72B

Glu Val Gin 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 Gln
Gly Thr Leu Val Thr Val Ser Ser



279/345

FIG. 73A

GIn Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln Thr Leu Thr
Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser Gly Met Ser Val Gly Trp
Tle 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 Gin 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 Gln Met Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Iie Thr Cys Lys Cys Gln Leu 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 GlIn Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Phe Gin 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 Gin Ser Pro Ala [le 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 Ile 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 He 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 Ile Phe Ser Asn His Trp Met Asn Trp Val Arg GIn Ser Pro Glu Lys Gly Leu
Giu 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 lle Ser Arg Asp Asp Ser Lys Ser Ala Val Tyr
LeuGln 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
TGCTGGTCCGCCACTGCGTGGCCTGCGGGCTCCTGCGCACGCCGCGGL
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 Gty 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 Len 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 GIn 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 [le 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 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 Ile Glu Lys
Thr Iie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin 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 Iie 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 Gln 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 Gln 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

Gin Val Gin Leu Gln Gln 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 GlIn 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 Val Asp Lys Ser Ser
Thr Thr Ala Tyr Met Gln 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 lle 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 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 Gln Pro Asp Asp Phe Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu
Pro Trp Thr Phe Gly Gin Gly Thr Lys Val Glu Val Lys
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FIG. 79

GIn 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 Giu Trp Val Arg
Gln Ala 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 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 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 Gin
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 GIn Gln 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 Gln Leu Lys Ser Gly Thr Ala Ser Val
Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin 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 Ile Gly Val Ile Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asnt 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 Gin 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 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 Ile Glu Lys Thr Ile Ser
Lys Ala Lys Gly GIn 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 Tle 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 Gln 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 Ile 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 GIn
GIn Lys Pro Gly Ser Ser Pro Lys Pro Trp Ile Tyt 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 Gin GIn Trp Thr Ser Asn
Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
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FIG. 83A

ATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTACGCGTG
TCCTGTCCCAGGTACAACTGCAGCAGCCTGGGGCTGAGCTGGTGAAG

CCTGGGGCCTCAGTGAAGATGTCCTGCAAGGCTTCTGGCTACACATTT
ACCAGTTACAATATGCACTGGGTAAAACAGACACCTGGTCGGGGCCT

GGAATGGATTGGAGCTATTTATCCCGGAAATGGTGATACTTCCTACAA
TCAGAAGTTCAAAGGCAAGGCCACATTGACTGCAGACAAATCCTCCA

GCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCG

GTCTATTACTGTGCAAGATCGACTTACTACGGCGGTGACTGGTACTTC

AATGTCTGGGGCGCAQGGACCACG'GTCACCGTCTCTGCA

FIG. 83B

Met Gly Trp Ser Leu Ile Leu Len Phe Leu Val Ala Val Ala Thr Arg Val Leu Ser
Gln Val Gin 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 lle Gly Ala Ile Tyr Pro Gly Asn Gly Asp
Thr Ser Tyr Asn GIn Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
Ser Thr Ala Tyr Met GIn 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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FIG. 84A

CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATTG
ACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGAACACAGACCC
GTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTA
CGCGTGTCGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT
CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG
ACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCA
AGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACACA
TGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC |
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGC
GTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGACTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCIG
CCCCCATCCCGGGATGAGCTGACCAGGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAG
AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGG
TAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGTG
ACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTICCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGATGCGGTGGGCTCTATCGGAACCAGCTGGGGCTCGACAGC
GCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTTGCATA
ATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGAT
TGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGG
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FIG. 84B

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
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAGC
GCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTTGCATA
ATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGAT
TGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGG
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FIG. 84C

GCTGCGATTTCGCGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTG
GTAGGATTTTATCCCCGCTGCCATCATGGTTCGACCATTGAACTGCAT
CGTCGCCGTGTCCCAAAATATGGGGATTGGCAAGAACGGAGACCTAC
CCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATGACC
ACAACCTCTTCAGTGGAAGGTAAACAGAATCTGGTGATTATGGGTAG
GAAAACCTGGTTCTCCATTCCTGAGAACAATCGACCTTTAAAGGACA
GAATTAATATAGTTCTCAGTAGAGAACTCAAAGAACCACCACGAGGA
- GCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGACTTATTGAA
CAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGG
CAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTTAGACT
CTTTGTGACAAGGATCATGCAGGAATTTGAAAGTGACACGTTTTTCCC
AGAAATTGATTTGGGGAAATATAAACTTCTCCCAGAATACCCAGGCG
TCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAA
GTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGC
TCCCCTCCTAAAGTCATGCATTTTTATAAGACCATGGGACTTTTGCTG
GCTTTAGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGG
AGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCT
ATGGAACCAGCTGGGGCTCGAGCTACTAGCTTTGCTTCTCAATTTCTT
ATTTGCATAATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCA
GTAGTTGATTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACA
GTGTICTCTGCACAGATAAGGACAAACATTATTCAGAGGGAGTACCC
AGAGCTGAGACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGA
AATATGCTTGTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGG
TAAGGGCCAATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGG
CAGAGCATATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTC
TGACATAGTTGTGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAA
GATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTITTGTCAAGACCGA
CCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTAT
CGTGGCTGGCCACGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTG
TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGG
CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATC
ATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC
CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG
GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATC
AGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATG
CCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
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FIG. 84D

AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGC
CGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCG
TGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGT
GCTTTACGGTATCGCCGCTTCCCGATTCGCAGCGCATCGCCTTCTATC
GCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGAC
CGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCG
CCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCG
GCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCC
ACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTT
GTGGTTTGTCCAAACTCATCAATCTATCTTATCATGTCTGGATCGCGG
CCGCGATCCCGTCGAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCAC
ATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTC
GTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTT
TGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAA
TACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC
TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC
GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC
GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC
CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA
CACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAG
AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGA
- AGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA
CAAACCACCGCTGGTAGCGGTGGTTTITTTTGTTITGCAAGCAGCAGATT
ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTAC
GGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGG
TCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
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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FIG. 85A

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
GTCTITCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCC
TCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAG
TGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCA
CCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCC
TGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTGAATTCAGATCCGTTAACGGTTACCAACTA
CCTAGACTGGATTCGTGACAACATGCGGCCGTGATATCTACGTATGAT
CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCC
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FIG. 85B

TAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGG
AAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCA
GCTGGGGCTCGACAGCTATGCCAAGTACGCCCCCTATTGACGTCAATG
- ACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCAT
GGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTG
ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTT
TGTITTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACT
CCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTC
TATATAAGCAGAGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGA
ACACAGACCCGTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGT
CGCTGTTGCTACGCGTGTCCTGTCCCAGGTACAACTGCAGCAGCCTGG
GGCTGAGCTGGTGAAGCCTGGGGCCTCAGTGAAGATGTCCTGCAAGG
CTTCTGGCTACACATTTACCAGTTACAATATGCACTGGGTAAAACAGA
CACCTGGTCGGGGCCTGGAATGGATTGGAGCTATTTATCCCGGAAAT
GGTGATACTTCCTACAATCAGAAGTTCAAAGGCAAGGCCACATTGAC
TGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGA
CATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGACTTACTACG
GCGGTGACTGGTACTTCAATGTCTGGGGCGCAGGGACCACGGTCACC
GTCTCTGCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC
TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGT
CAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCG
CCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGG
GCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC
- AAGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACAC
ATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTICTT
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCC
TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACA
AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACC
ATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT
‘GCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG
AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCT
GGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG
GTAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGT
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GACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAA
ATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGG
GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGC
ATGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAG
CGCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTTGCAT
AATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGA
TTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTITGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGGGCTGCGATTTCG
CGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTGGTAGGATTTTATC
CCCGCTGCCATCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCC
CAAAATATGGGGATTGGCAAGAACGGAGACCTACCCTGGCCTCCGCT
CAGGAACGAGTTCAAGTACTTCCAAAGAATGACCACAACCTCTTCAG
TGGAAGGTAAACAGAATCTGGTGATTATGGGTAGGAAAACCTGGTTC
TCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTT
CTCAGTAGAGAACTCAAAGAACCACCACGAGGAGCTCATTITCTTGC
CAAAAGTTTGGATGATGCCTTAAGACTTATTGAACAACCGGAATTGG
CAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGTTCTGTTTACC
AGGAAGCCATGAATCAACCAGGCCACCTTAGACTCTTTGTGACAAGG
ATCATGCAGGAATTTGAAAGTGACACGTTTITCCCAGAAATTGATTTG
GGGAAATATAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGA
GGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAAGTCTACGAGA
AGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTCCTAA.
AGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTAGATCA
GCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCC
CCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTICTAT
TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCAGC
TGGGGCTCGAGCTACTAGCTTTGCTTCTCAATTITCTTATTTGCATAATG
AGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGATTGA
GCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTITCTCTGCA
CAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAGACT
CCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTTGTC
ATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCCAAT
CTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCATATA
AGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAGTTG
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TGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAAGATGGATTGCA,
CGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTITTGTCAAGACCGACCTGTCCGGTGC
CCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGG
GAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTG
TCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCA
ATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCAC
CAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGG
TCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG
GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA
AGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTAT
CGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGA
GTICTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGAC
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
TGGTAGCGGTGGTTTTTITGTTITGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC
TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG
CTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCC
ATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGG
CTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG
AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTA
ATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT
TTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTC
CGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTA
TGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCT
TTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACC
GCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT
TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCG
ATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCA
CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAA
AAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCT
TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCT
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SEQUENCE LISTING

<110> HNeose Technologies, Inc.
DeFrees, Shawn
Zopf, David
Bayer, Robert
' Bowe, Caryn
Hakes, David
Chen, Xi

<120> REMODELING AND CLYCOCONJUGATION OF PEPTIDES
<130> 040B53-01-5050W0

<150> US 60/328,523
<151> 2001-10-10

<150> US 60/344,692
<151 2001-10-19

<150> US 60/334,233
<i51> 2001-11-08

<150> US 60/334,301
<151> 2001-11-08

<150> TUS 60/387,292
<151> 2002-06-07

<150> US 60/391,777
<151> 2002-06-25

<150> TUS 60/396,594
<151> 2002-07-17

<150> TS 60/404,249
<151> 2002-08-16

<150> US 60/407,527
<151> 2002-08-28

<1l60> 62

«<170> PatentIn version 3.1

<210> 1
<211l> B25
«212> DNA

<213> Homo sapiens

<400> 1
acccecoctgg geoeccoctgceag ctcocetgece cagagettoe tgetcaagtg cttagageaa 60

gtgaggaaga tecagggega tggegeageg ctcocaggaga agetgigtge cacctacaag 120

ctgtgecace cegaggaget ggtgetgete ggacactetc tgggeatccee ctgggetceec 180
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ctgageaget
ggeccttttee
lcccaccttgg
atggaagaac

gcetotgett

ctggaggtgt

<210> 2
<211> 174
<212> PRT
<213> Homo
<400> 2
Thr Pro Leu
1

Cys Leu Glu

Glu Lys Leu
35

Leu Leu Gly
50

Pro Ser Gln
6h

Gly Leu Phe
Pro Glu Leun

Phe Ala Thr
115

Ala Leu Gln
130

Gln Arg Arg

gocccagecea
tetaccaggg
acacactgeca
tgggaatgge
tecagegeeg

cgtaccgegt

sapiliens

ggecctgrag
gctectgeag
gctggacgtc
coctgecety

g9caggaggy

tetacgecac

ctggeagget
gcoctggaag
geogactttyg
cageccacce
gtectggttg

cttgcecage

Gly Pro Ala Ser Ser Leu Pro Gln

Gln Val Arg

20

10

Lys Ile Gln Gly Asp

25

Cys Ala Thr Tyr Lys Leu Cys His

40

His Ser Leu Gly Ile Pro Trp Ala

55

Ala

Leu

aly

100

Thr

Pro

Ala

Leu

Tyr

BS

Pro

Ile

Thxr

Gly

Gla

70

Gln

Thr

Trp

Gln

Gly

Leu Ala

Gly Leu

Leu Asp

Gln Gln
120

Gly Ala
135

Val Leu

Qly

Leu

Thr

108

Met

Met

Val

Cys

Gln

20

Lieu

Glu

Pro

Ala

2/86

Leu

75

Ala

@ln

Glu

Ala

Ser

gcttgageea
ggateteece
ccaccaccat
agggtgceat
ceteccatet

cctga

actccatage
cgagttgggt
ctggcageag
gocggoctte

geagagette

Ser Phe Leu Leu Lya

Gly Ala Ala

30

Pro Glu Glu

45

Pro Leu Ser

60

Ser Gln Leu

Leu Glu Gly

Leu Asp Val
11i¢

Leu Gly Mekt
125

Phe Ala Ser
140

His Leu Gln

15

Leu Gln

Leu val

Ser Cys

Ile

95

Ala

Ala

Ala

Ser

Ser

80

Ser

Asp

Prao

Phe

Phe

240

300

360

420

480

525



145

150

155

160

Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gln Pro

<210> 3

<211> 1733
<212»> DNA
<213>

<400> 3
gogectetta

tcaagttaag
tgcaataata
taggatatgt
agaaaaaagt
tgtggtgaga
agtagaaagt
taggcacaaa
accagtctag
ctectggtge
agectgggta
tcetgettga
caaaaggcty
agcacaaagg
ctetacecage
actcecctga
ctctatectga
atgagatectt
ctogtteaac
geccatttecaa
tttttaggag

accatgctga

165

Homo sapiens

tgtacccaca
taaaatgtca
aaacattaac
aaatagatac
ttctaaaaag
saaacagctyg
aacacagggyg
gcaaggtett
cageatetge
tcagetgeaa
gcaggaggac
aggacagaca
aaaccatcoc
actecatectge
agctgaatga
tgaaggagga
aagagaagaa
tttettigte
atggaaatga
agactcatgt
tattaatcaa

ctgatccatt

aaaatctatt
atagcctittt
tttatacttt
acagtgtata
gctetggggt
aaaacccatg
catttggaaa
cagagaacct
aacatctaca
gtecaagcotge
cttgatgete
tgactttgga
tgtecctocat
tgettgggat
cckggaagoe
ctecattety
atacagccct
aacaaacttyg
ttttcattga
ttetgetatg
cattgtattce

atctatttaa

170

ttcaaanaag
aatttaattt
ttaatttaat
tgtgattaaa
aaaagaggdaa
taaagagtgt
atgtaazacga
ggagectaag
atggocettga
tetgtggget
ctggcacaga
tttccocagy
gagatgateoc
gagacccted
tgtgtgatac
getgtgagga
tgtgectgag
caagaaagtt
ttegtatgecce
accatgacac
agctcttaag

atatttttaa

3/86

ttgctotaayg
ttaattgttt
gtatagaata
atataatggg
ggaaacaata
ataaagaaag
gtatgttece
gtttaggcte
cetttgettt
gtgatetgec
tgaggagaat
aggagtttgg
agcagatett
tagacaaatt
ag9gggtggy
aatacttcea
aggttgteag
taagaagtaa
agctcaccett
gatttaaatc
geactagtce

aatattattt

aatatagtta
tatcattett
gagatataca
agatteaatc
atgaaaaaaa
caaaaagaga
tatttéaggc
acccatttéa
actggtggce
tcaaacccac
ctebotktibe
caaccagtto
caatctette
ctacactgaa
ggtgacagag
aagaatcact
ageagaaato
ggaatgaaaa
tttatgatct
ttttcaaatyg
cttacagagg

atttaactat

60

120

180

240

300

360

420

480

540

£00

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320



ttataaaaca

gtaataaaat

ctatggaact

ctgattacag

taaaaataaa

aacaaataca

taatecat

«210>
<2lls
<212>
<213>
<400>
Met Ala
1

Lys Ser

Gly Ser

Leu Phe
50

Glu Phe
65

Glu Met

Ala Ala

act

188
PRT
Homo

4

Leu

Ser

Arg

35

Ser

Gly

Ile

Trp

Gln Gln Leu

115

Thr Glu Thr

130

acttattttt
gtgttetttg
tttgtacktg
aataactggt
etttckgtaa
atbctgetct

taattateag

gapiens

Thr

Cys

20

Arg

Cys

Asn

Gln

Asp

100

Asn

Pro

Phe

Ser

Thr

Leu

Gln

Gln

85

Glu

AsSp

Leu

Ala

val

Leu

Lys

Phe

70

Ile

Thr

Leu

Met

Leu

Gly

Met

Asp

55

Gln

Phe

Leu

Glu

Lvs
135

gtteatatta
tatttggtaa
tttattecttt
acactteatt
accaagttgt
cttgtgtatt

ttatggtaaa

Leu

Cys

Leu

40

Arg

Lys

Asn

Leu

Ala

120

Glu

tgtcatgtge
atttattttg
aaaatgaaat

tgtcecatcaa

atgttgtact

tgatttttgt

val

Asp

25

Leu

Ala

Leu

Asp

105

Cys

Asp

Ala

10

Leu

Ala

Asp

Glu

Phe

90

Lys

Val

Ser

4/86

tggtatgaag

Leu

Pro

Gln

Phe

Thr

75

Ser

Phe

TIle

Ile

acctttgeac agtggttaat

tgttgtteat tgaacttttg

tccaagocta attgtgeaac

tattatattc aagatataag

caagataaca gggtgaacct

atgaaaaaaa ctaaaaatgg

agaagaagga acg

Leu

Gln

Met

Gly

60

Ile

Thr

TyE

Glin

Leu
140

Val Leu Ser Cys
15

Thr His Ser Leu
30

Arg Arg 1lle Ser
45

Phe Pro Gln Glu

Pro Val Leu His
80

Lys Asp Ser Ser
25

Thr @lu Leu Tyr
110

Gly val Gly Val
125

Ala val Arg Lys

1380

1440

1500

1560

1620

lago

1733



Tyr Phe Gln Arg Iles Thr Leu Tyr Leu Lys Glu Lys Lys Tyr Ser Pro
150

145

Cys Ala Trp Glu

Ser Thr BAsn Leu

<210> 5

<211l> 757
<212> DNA
<213

<400> &
atgaccaaca

tccatgaget
ctecetgtgge
atccectgagg
tatgagatge
aatgagacta
acagtectgg
ctgcacctga
cactgtgecet
c¢ttacaggtt
gcttecaagea
aatgaaagga
ttaaatttta
<210> 6

<21l> 187
<212> PRT
<213>

<400> 6

165

180

Homo sapiens

agtgtctect
acaacttget
aattgaatgg
agattaagca
tcecagaacat
ttgttgagaa
aagaaaaact
aaagatatta
ggaccatagt
acctoecgaaa
ttetbtcaace
cactagaaga

ttttggazaa

Homo sapiens

ccaaattgct
tggatteoeta
gaggettgaa
gctgeageag
ctttgetatt
ccteatgget
ggagaaagaa
tgggaggatt

cagagtggaa

‘ctgaagatct

agcagatget
ttttgaaatt

taaattattt

155

170

ctectgttgt
caaagaagca
tattgeectea
tteccagaagyg
ttcagacaag
aatgtectate
gattttaceca
ctgeattace
atcctaagga
cctageotgt
gtittaagtga
tttattaaat

ttggtge

Gln Glu Ser Leu Arg Ser Lys Glu
185

gcttctccac
gcaattttca
aggacaggat
aggacgccgc
attcatctag
atcagataaa
géggaaaact
tgaaggccaa
acttttactt
cectetggga
ctgatyggeta

tatgagttat

160

Val Val Arg Ala Glu Ile Met Arg Ser Phe Ser Leu

175

tacagctett
gtgtcagaag
gaacittgac
attgaccatc
cactggetygg
ccatoctgaag
catgagcagt

ggagtacagt

cattaacaga -

ctggacaatt
atgtactgea

ttttatttat

Met Thr Asn Lys Cys Leu Leu Gln Ile 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



Thr

Ser

Leu

Ile

65

Sex

Lys

Arg

145

Hisg

Yhe

Thr

Ser

Glu

50

Lys

Glu

Glu

130

Tyr

Cys

Ile

<210>
<211>
«212>
<213>

<400>
atggtetece aggcoctoag getectetge cttetgettg

Ala

Agn
35

Tyr

Gln

Met

Cly

Gln

115

Asp

Tyr

Ala

Asn

7
1332
DWNA

Homo

7

Leu
20

Phe
Cys
Leu
Leu
Tikp
100
Ile
Phe
Gly

Trp

AxXg
180

Ser

Gln

Leu

Gln

Gln

85

Asn

Asn

Thr

Arg

Thxr

165

Leu

saplens

Met

Cys

Liys

Gln

70

Asn

@ilu

Hig

Arg

Tle

150

Ile

Thr

Sexr

Gln

Asp

55

Phe

Ile

Thr

Leu

Gly

135

Leu

Val

Gly

Tyr

Lys

40

Arg

Gln

Phe

Ile

Lys

120

Lys

Arg

Ty

Asn

25

Leu

Met

Lys

Ala

val

1058

Thr

Leu

Tyx

Val

Leu
185

Leu

Leu

Asn

Glu

Ile

20

Glu

val

Met

Leu

glu

170

Arg

Leu

Trp

Phe

ASp

75

Fhe

Asn

Leu

Sexr

Lys

155

Ile

Asn

geagtotteg taacccagga ggaageocac ggegtoctge

gogttoctgg aggagetgeg googgdactee ctggagagay

tocttogagg aggoccggga gatcttcaag gacgoggaga

6/86

Gly Phe Leu Glm Arg
30

Gln Leu Asn Gly Arg
45

Asp Tle Pro @lu Glu
60

Ala Als Leu Thr Ile
BO

Arg Cln Asp Ser Ber
85

Leu Leu Ala aAsn val
110

Glu Glu Lys Leu @lu
125

Ser Leu His Leu Lys
140

Ala Lys Glu Tyr Ser
160

Leu Arg Asn Phe Tyr
175

ggettocaggg ctgootgget
accggegocyg gogogocaac
agtgcaagga ggagcagtge

ggacgaaget gttotggatt

&0

120

180

240



tettacagty
gaceagetec
acgcacaagy
agtgaccaca
gacggggtgt
aaaagaaaty
gagtgtecat
atcaacacca
aacctgateg
cggégggtgg
ategegetge
ctgecogaac
ggctggggec
cceeggetga
atcacggagt
gacagtggag
agetggggee
tacatcgagt
gccecattte
<210> 8

<213> 444
<212> DPRT
<213>

<400> B

atggagacca
agtcctatat
atgaccagct
cgggcaccas.
cectgeacace
ceagcaaacc
ggcaggtec
tctgggtggt
cggtgctggg
cgeaggtoat
tocegectgea
ggacgttete
agetgetgga
tgacccagga
acatgttcty
geecacatge
agggotgege
ggctgcaaaa

ccC

Homo sapiens

gtgtgectea
ctgettetge
gatctgtgtg
gegetectgt
cacagttgaa
ccaaggocga
gttgttggty
ctcrogeggee
cgagcacgac
catceceecage
ecagecegtg
tgagaggacy
ccgtggegeo
ctgcctgecay
tgocggetac
cacccactac
aaccgtgggc

gctcatgege

agtccatgec
cteectgect
aacgagaacyg
cggtgecacg
tatecatgtg
attgtggggy
aatggagctc
cactgttteg
cteoagegage
acgtacgtcce
gtcctecactyg
ctggeectteg
acggccctgg
cagteacgaga
teggatggea
cggggcacgt
cactttggag

tecagagccac

agaatggggg
togagggecy
gcggetgtga
aggggtacte
gaaaaatacc
gecaaggtgtyg
aegttgtgtgg
acaaaatcaa
acgacgggga
cgggcaccac
accatgtggt
tgcgecttete
agcteatggt
aggtgggaga
gecaaggactco
ggtacctgac
tgtacaccag

goccaggagt

ctectgcaag
gaactgtgag
gecagtactge
tetgectggea
taﬁtctagaa
ccecaaagyg
ggggaccctg
gaactggagy
tgagcagagco
caaccacgac
gcecccteotge
attggtecage

goctcaacgtyg

ctegecaaat

ctgcaagggg
gagcatecgte
ggteteccag

cetectgega

Met Val Ser Gln Ala Leu Arg Leu Leu Cys Leu Leu Leu QGly Leu Gln

1

5

10

is5

@ly Cys Leu Ala Ala Val Phe Val Thr Gln Glu Glu Ala His @Gly Val

20

25

30

TLeu Kis Arg Arg Arg Rrg Ala Asn Ala Fhe Leu Glu Glu Leu Arg Pro

35

40

7/86

45

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1332



aly

Ala

65

Ser

Gly

Rla

Cys

Gly

145

Rasp

Pro

Gly

Lau

Trp

225

Asn

Asp

Ser
50

Arg

Ser

rhe

val

130

Thx

Aly

Tle

Gly

Val

210

val

Leu

Glu

Leu

Glu

Ser

Cys

Glu

115

Asn

Lys

Val

Leu

Liys

195

Asn

val

Ile

Gln

Glu

Ile

Asp

Lys

100

Gly

Glu

Arg

Ser

Glu

180

Val

Gly

Ser

Ala

sSexr
260

Arg Glu Cys

The Lys Asp
70

Gly Asp Gln
85

Asp Gln Leu

Arg Asn Cys

Asn Gly Gly
135

Ser Cys Arg
150

Cys Thr Pro
165

Lys Arg Asn

Cys Pro Lys

Ala Gln Leu
215

Ala Ala His
230

Val Leu Gly
245

Arg Arg Val

Lys
Ala
Cys
Gln
@dlu
120
Cys
Cys
Thr
Ala
Gly
200
Cys
Cys

Glu

Ala

Glu

Glu

Ala

Ser

105

Thr

@lu

Val

Ser

185

Glu

Gly

Phe

His

Gln
265

Glu

Arg

Ser
a0

Tyr

Gln

Glu

Glu

170

Lys

Cys

Gly

Asp

AsSp

250

val

8/86

Gln

Thy

75

Ser

Tle

Lys

TYr

Gly

155

Pro

Pro

Thr

Lys

235

Leu

Ile

Cys

60

Lys

Pro

Cys

Asp

Cys

140

Tyr

Pro

Gln

Trp

Leu

220

Ile

Ser

Ile

Ser

Leu

Cys

Phe

Asp

125

Ser

Ser

Cys

Gly

Gln

205

Ile

Liys

Glu

Pro

Phe

Fhe

Gln

Cys

iio

Gln

Asp

Leun

Gly

Arg

190

val

Asn

Asn

His

Sexr
270

Glu

Trp

Asn

95

Leu

Leu

Leu

Lys
175

Ile

Leu

Thr

Trp

Asp

255

Thx

Glu

Ile

80

Gly

Pro

Ile

Thr

Ala

150

Ile

Val

Leu

Il=

Arg

240

Gly

Tyr



val

Pro

Thr

305

Gly

val

Arg

Gly

Pro

385

Ser

Arg

Pro

Pro
Val
290
Phe
Trp
Leu
Lys
Tyx
370
Trp

Val

Arg

<210
<211>
<212>
<213>

<400>
atgcagegeg tgaacatgat catggeagaa tcaccaagee tecatcaccat ctgoctttta sp

Gly

275

Val

Sexr

Gly

Asn

Val

355

Ser

Ala

Gly

Ser

Pro

435

g
1437
DNA

Thr

Len

Glu

Gln

Val

340

Gly

Aep

Thr

Gln

Gln

420

Gly

Thr

Thr

Arg

Leu

325

Pro

Asp

Gly

Gly
405

Tyr

Val

Homo saplens

]

Asn

Asp

Thr

310

Leu

Arg

Ser

Ser

Tyr

380

Cys

Ile

Leu

His

His

295

Leu

Asp

Leu

Pro

Lys

375

Arg

Ala

Glu

Leu

Rsp

280

val

Ala

Arg

Met

Asn

360

Isp

aly

Thr

Trp

Arg
440

Ile

Val

Phe

Gly

Thr

345

Ile

Ser

Thr

Val

Leu

425

Ala

Ala

Pro

Val

Ala

330

Gln

Thr

Cys

Trp

Gly

410

Gln

Pro

Lieu
Leu
Arg
315
Thr
Asp
Glu
Lys
Tyr
395
His

Lys

FPhe

Leu

Cys

300

Fhe

Ala

Cys

TYyX

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

o T R N AT N o AN

His Gln

@lu Arg

Val Ser
320

Leu Met
335

Gln Ser

Cys Ala

Gly Gly

Ile val
400

Tyr Thr
415

Ser @lu

ggatatetac tcagtgetga atgtacagtt tttcttgatc atgaaaacge caacaaaatt 120

ctgaatcgge caaagaggta taattcaggt asattggaag agtttgttca agggaacctt 180

9/86



gagagagaat
actgaaaaga
ceatgtttaa
tttggatttg
tgcgagcagt
tatcgacttg
gtttetgttt
tatgtaaatc
tttaatgact
caggttgtit
tggattgtaa
gaacataata
attecteace
gaactggacy
gaatacacga
ttceacaaag
geecacatgte
catgaaggag
gaagggacca
aaatatggaa
ctcacttaat
<210>
<211

<212>
<213»

10
462
PRT

<400> 10

gtatggaaga
caactgaatt
atggcggoag
aaggaaageaa,
tttgtaaaaa
cagaaaacca
cacaaactta
ctactgaage
tcactegggt
tgaatggtaa
ctgetgeecea
ttgaggagac
acaactacaa
aacccttagt
acatcttcoct
ggagatcage
ttegatctac
gtagagattce
gtttcttaac
tatataccaa

gaaagatgga

Homo sapliens

aaagtgtagt
ttggaageag
ttgraaggat
ctgtgaatta
tagtgctgat
gaagtoctgt
taagetcace
tgaaaccatt
tgttggtgga
agttgatgea
ctgtgttgaa
agaacataca
tgcagectatt
gotaaacage
caaatttgga
tttagttett
aaagttecace
atgtcaagga
tggaattatt
ggtateccagg

tttecaaggt

tttgaagaac
tatgttgatg
gacattaatt
gatgtaacat
aacaaggtgg
gaaccagcag
cgtgetaagy
ttggataaca
gaagatgeoca
ttetgtggag
actagtgtta
gagcaaaagc
aataagtaca
tacgttacac
tectggetaty
cagtacctta
atctataaca
gatagtgggyg
agctggggtyg
tatgtecaact

taattecattg

cadgagaagt
gagatcagtg
cctatgaatyg
gtaacattaa
tttgeokectg
tgogatttee
ctgttttteo
tcactcaagg
aaccaggtca
getetategt
aaattacagt
gaaatgtgat
accatgacat
ctatttgeat
taagtggctyg
gagttceact
acatgttctg
gaceccatgt
aagagtgtge
ggattaagga

gaattgaaaa

ttttgaaaac
tgagtccaat
teggtgtecoc
gaaktggeaga
tactgaggga
atgtggaaga
tgatgtggac
cacccaatea
attececttgg
taatgaaaaa
tgtcgcaggt
tegagcaatt
tgcecttetg
tgctgacaag
ggcaagagte
tgttgaccga
tgctggette
tactgaagtg
aatgaaagge
aaaaacaaag

ttaacag

Met @Gln Arg Val Asn Met Ile Met Ala @lu Ser Pro Ser Leu Ile Thr

1

5

10

15

Tle Cys Leu Leu Gly Tyr Leu Leu Ser Ala Glu Cys Thr Val Phe Leu

a0

25

10/86

30

240
300
360
420
480
540
600
660
720
780
840
200
960
1020

1080

- 1140

1200

1260

1320

1380

1437



Asp

Ser

Met

65

Thr

Cys

Asn

Glu

Cys

145

Tyr

Pro

Glu

Thr

Thr

225

GIn

Hig

Gly

50

Glu

Glu

Glu

Ser

Leu

130

Lys

Arg

Cys

Ala

Ile

210

Arg

Val

@Glu Asn
35

Lys Leu

Glu Lys

Lys Thr

Ser Asn

100

Tyr Glu
115

Asp Val

Asn Ser

Leu Ala

Gly Arg
180

Val Phe

195

Leu Asp

val Val

Val Leu

Ala

Glu

Cys

Thr

85

Pro

Cys

Thr

Ala

Glu

165

Val

Pro

Asn

aly

Asn
245

Asn
Glu
Ser
70

Glu
Cys
Trp
Cys
Asp
150
Asn
Ber
Asp
Ile
cGly

2390

Gly

Lys

Phe

55

Phe

Phe

Len

Cys

Agn

135

Asn

Gln

Val

val

Thx

215

Glu

Lys

Ile

40

Val

Glu

Trp

Asn

Pro

120

Ile

Lys

Lys

Ber

Asp

200

Gln

Asp

Val

Leu

Gln

Glu

Liys

Gly

105

Phe

Liys

Val

Ser

Gln

185

Tyr

aly

Ala

Agp

Asn

Gly

Pro

Gln

20

Gly

Gly

Asn

Val

Cys

170

Thr

Val

Thr

Lys

Ala
250

11/86

Arg

Asn

Arg
75

Tyx

Ser

FPhe

CGly

Cys

155

Glu

Ser

Asn

Gln

Pro

235

Phe

Pro

Leu

60

Glu

Val

Cys

Glu

Arg

140

Ser

Pro

Lys

Pro

Ser

220

Gly

Cys

Lys

45

@lu

val

ABp

Lys

Gly

125

Cys

Cys

Ala

Leu

Thr

205

Phe

Gln

Gly

Arg

Arg

Phe

Gly

Asp

110

Lys

Glu

Thr

Val

Thr

190

Glu

Asn

Phe

aly

Tyr

Glu

Glu

Asp

g5

Asp

Asn

Gln

Glu

Pro

175

Arg

Ala

Asp

Pro

Sexr
255

Asn

Cys

Asn

8O

Gln

Tle

Cys .

Phe

aly

160

Phe

Ala

Glu

Phe

Trp

240

Ile



Val

Val

Asn

305

Glu

Ile

Tyr

Val

Arg

385

His

Val

Gly

Ser

Asn

Lys

Thar

290

Leu

Ala

Val

Leu

370

Ser

Glu

Thx

Glu

Arg
450

<210>
«211>
<212>
<213>

Glu

Ile

275

Glu

Asn

Asp

Asp

Ser

355

Gln

Thr

Gly

Glu

Glu
435

Tyr

11
603
DNA
Homo

Lys Trp
260

Thr val

@ln Lys

Ala Ala

@lu Pro

325

Lys Glu
340

Gly Trp

Tyr Leu

Lys Phe

Gly Arg

405

Val Glu
420

Cys Ala

Val Asn

sapiens

Ile

val

Arg

Ile

310

Leu

Tyr

Ala

Afg

Thr

390

Asp

Gly

Met

Trep

Val

Ala

Asn

295

Agn

val

Thr

Arg

val

375

Ile

Ser

Thr

Liys

Iie
455

Thr

Gly

280

val

Lys

Leu

Asn

val

360

Pro

Cys

Ser

Gly

4£40

Liys

Ala

265

Glu

Il=

Tyr

Asn

Ile

345

Phe

Leu

Agn

Gln

Phe

425

Liys

Glu

Ala

Arg

Asn

Ser

330

Phe

His

Val

Asn

aly

410

Lieu

Tyr

Lys

12/86

His

Asn

Ala

His

315

Tyr

Leu

Lys

Asp

Met

395

Asp

Thr

Gly

Thx

Cys

Ile

Ile

300

Asp

Val

Lys

Gly

Arg

380

Phe

Ser

Gly

Ile

Lye
460

Val

Glu

285

Ile

Ile

Thr

Phe

Arg

365

Ala

cys

Gly

Ile

Tyx
445

Leu

Glu

270

Glu

Pro

Ala

Pro

Gly

350

Ser

Thr

Ala

Gly

Ile

430

Thr

Thr

Thr

Thr

Leu

Ile

335

Sexr

Ala

Cys

Gly

Pro

415

Ser

Liys

Gly'
Glu
His
Leu
320
Cys
Gly
Leun
Leu
Phe
400
His
Trp

Val



<400> 11
atggattact

gtEcteceratt
ttecttetece
tatccoacte
tecacttget
gagaaccaca
caagtgctgt
atggctttgt
atatactgea
tttcatttay
atc

<210C>
<211>

<212>
<213>

12
ile
PRT

<400> 12

Met Asp Tyr

1

Val Phe

Glu Cys

35

Ile Leu

50

Leuw
&5

Arg
Thr

Ser

G@ly Phe

Home

Leu

Thr

Gln

Ser

Cys

Lys

acagaaaata
ccgcteectga
ageogggtge
cactaaggtc
gtgtagctaa
cggegtgaca
cttgatgact
gagataaaac
gctttactge

aatgaataca

saplens

Tyr Arg

Hig val

20

Leu Gln

Cys Met
Lys

Lys

Val
85

Cys

val Glu

100

Lys

Leu

Glu

Gly

Thr

70

Ala

Asn

tgcagetate
tgtgecaggat
cccaatactt
caagaagacg
atcatataac
ctgeagtact
getgattttc
tetectttte
cttectoctt

geattaageot

Tyr Ala

Ser

His

Pro
40

Asn

Cys
55

Cys
Met Leu
Ser

Lys

Thr

Ala

Ala

Phe

Val

Tyr

Ala Cys

tttetggtea
tgcccagaat
cagtgecatgg
atgttggtcoc
agggtecacag
tgttattatc
tggaatggaa
cttaccatac
atcctacagt

tgttecactyg

Ile Fhe

10

Pro Asp

25

Phe Ser

Phe Ser Arg

@ln Lys

75

Aen
20

Arg

105

13/86

cattgteggt
gcacgetaca
getgetgett
aaaagaacgt
taatgggagg
acaaatctta
aattaagttg
cactttgaca
acaatcagcea

caaataaagce

Leu Val

val Gln

30

Gln Pro

45

Ala
60

Tyr
Asn Val
Thr

vVal

Cy= Ser

Thr

Asp

gly

Pro

Thr

val

gtttetgeat
ggaaaaccca
ctetagagea
cacctcagag
tttcaaagtg
aatgttttac
tttagtgttt
cgetteaagg
gteotagttet

cttttaaate

Leu Ser

15

Cye Pro

Ala Pro

Thr Pro

Glu
80

Ser

Met Gly
95

Cye Tyr

110

&0

120

180

240

300

380

420

480

540

600

603



Tyr His Lys Ser

115
<210> 13
<211>= 390
<212> DNA
<213> Homo sapiens
<400> 13
atgaagacac tccagttttt cttccotttte tgttgetgga aageaatctg ctgcaatage
tgtgagctga ccaacatcac c<attgcaata gagaaagaayg aatgtegttt ctgeataage
atcaacacea ctitggtgtge tggctactge tacaccaggg atctggtgta taaggaccea
gocaggecca aaatccagaa aacatgtace tteaaggaac tggtatatga aacagtgaga
gtgccegget gtgetcacca tgcagattece ttgtatacat acccagtgge cacccagtgt
cactgtggca agtgtgacag cgacagcact gattgtactg tgecgaggect ggggeocago
tactgetect ttggtgaaat gaaagaataa
<210> 14
<211> 129
<212> PRT
<213> Homo sapilens’
<400> 14
Met bLys Thr Leu @Gln Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala Ile
1 5 10 15
Cys Cys Asn Ser Cys Glu Leu Thr Asn Ile Thr Ile Ala Ile Glu Lys

20 25 30

Glu Glu Cys Arg Phe Cys Ile Ser Ile Asn Thr Thr Trp Cys Ala Gly

35 40 45
Tyr Cys Tyr Thr Arg Asp Lieu Val Tyr Lys Asp Pro Ala Arg Pro Lys

50 55 60
Ile Gln Lys Thr Cyes Thr Phe Lys Glu Leu Val Tyr Glu Thr Val Arg
65 70 75 80
val Pro Gly Cys Ala His His Ala Asp Ser Leu Tyr Thr Tyr Pro Val
a5 90 95

14/86

T T A R TS O A

60
120
180
240
300
360

390



Ala Thr Gln Cys His Cys Gly Lys Cys Rep Ser Asp Ser Thr Asp Cys
110

100

105

Thr Val Arg @ly Leu Gly Pro Ser Tyr Cys Ser Phe Gly Glu Met Lys
115

Glu

<210>
<211
<212>
<213>

15

<400=> 15
ceeggagecyg

cegeectota
geoeceggtg
gatgggggtg
tectgggectc
gaggtacctc
cagettgaat
gatggaggte
'tgtcctgcgg
geatgtggat
agcccagaag
cactgctgac
gaagctgtac
ggcatatcoa
gaaccecgte
gcaatgacat
teacagggece
ggacagagee

aggacacgct

1342
DNA
Homo sapiens

gacceggggea
ctococaggece
tggtecaccey
cacgaatgte
ccagtcctgg
ttggaggecea
gagaatatca
gggcagcagy
ggccaggocce
aaagcocgtea
gaagcecatet
acttteoegea
acaggggagqg
ceacctooet
gaggggctet
ctcaggggeoo
aacitgagygyg
atgctaggaa

ttggaggecga

120

accgeogeecyg
gtgeggetgy
geogeogeecca
ctgectgget
gecgacddcaca
aggaggccda
ctgteceaga
ccgtagaagt
tgttggtcaa
gtggectteg
cccctacaga
aactcettecyg
cotgcaggac
caccaacatt
cagctcageg
agaggaactyg
cccagagoag
gacgecctgag

tttacctgtt

ctctgetecy
ccctgoaceg
ggtcogetgag
gtggcttcte
acgecteate
gaatatcacg
caccaaagtt
ctggcagggce
ctettceccag
cagccteace
tgeggeeteoa
agtctactee
aggggacaga
gecttgtgeca
ccagcctgte
tecoagagage
gaagcattca
cteactegge

ttegeaccta

15/86

125

acaccgegecd
ccgagettec
ggacceegac
ctgtecetge
tgtgacagec
acgggetgtg
aatttetatg
ctggececctge
ccgtgyggage
actetgette
getgetecac
aatttectee
tgaccaggtyg
caccctecce
cocatggacac
aactctgaga
gagagcagct
accctgeaaa

coateaggga

ccotggacag

cgggatgagy

caggcgcgga
tgtegeteec
gagtectgga
ctgaacactyg
cctggaagag
tgtcggaage
ccetgeaget
gggctotgeg
tccgaacaat
ggggaaagoet
tgtccaccty
egecactoct
teecagtgeea
tetaaggaty
ttaaactcag
atttgatgce

caggatgace

60

- 120

180

2490

300

360

420

480

540

500

660

720

780

840

200

960

1020

1080

1140



tggagaactt aggtggcaag
ggtggeaaga gccecaecttga
gectetgget ctecatggggt

aaaCccaccaa aaaaadaaaaa

<210>
<211
<212>
<213

<400>

Met Gly
1

Leu Ser

Ile Cys

Ala Clu
50

Asn Ile
65

Met @Glu

Leu Ser

Gln Pro

Leu Arg
130

Ala Tle
145

Thr Ala

le
193
PRT
Homo

i6

Val

Leu

Asp

35

Asn

Thr

Val

Glu

Trp

115

Ser

Ser

Asp

sapiens

His

Pro

20

Sexr

Ile

Val

Gly

Ala

100

Glu

Leu

Pro

Thr

cglu

Leu

bArg

Thr

Pro

Gln

85

Val

Pro

Thr

Pro

Phe

Cys

Gly

Val

Thr

Aap

70

Gln

Leu

Lieu

Thxr

Asp

150

Arg

aa

Pro

Leu

Leu

Gly

55

Thr

Ala

Arg

Gln

Leu

135

Ala

Lys

Ala

Pro

Glu
40

Cys.

Lys

Val

Gly

Leu

120

Leu

Ala

Leu

Trp

Val

25

Arg

Ala

Val

Glu

Gln

105

Arg

Ser

Phe

Leu

10

Leu

Tyr

Glu

Asn

Val

80

Ala

val

Ala

Ala

Arg

16/86

Trp '‘Leu Leu

Gly Ala Pro

Leu Leu Glu
45

His Cys Ser
60

Phe Tyr Ala
75

Trp Gln Gly

Leu Leu val

Asp Lys Ala
125

Leu Arg Ala
140

Ala Pro Leu
155

Val Tyr Ser

Leu

Pro

30

Ala

Len

Trp

Leu

Asn

110

Vval

Gln

Arg

Asn

Ser

15

Arg

Lys

Asn

Lys

Ala

95

Ser

Ser

Lys

Thr

Phe

ctgtgactte tecoaggtcte acgggcatgg geactoccett

cagcggdgtg gtgggaacca tgaagacagg atgggggetg

ccaagttttg tgtattcttc aaccteattg acaagaactg

Leu

Leu

Glu

Glu

Arg

ao

Leu

Ser

Gly

Glu

Ile

160

Leu

1200

126¢

1320

1342



165

17¢

175

Arg Gly Lys Leu Lys Leu Tyr Thr Gly Glu Ala Cys Arg Thr Gly Asp
190

180 185
Arg
<210> 17
<211> 435
«212> DNA
<213> Homo sapiens
<400> 17 :
atgtggoetge agagectgect gotottggge actgtggect
cgctogeeca gecccageac geagooctgg gageatgtga
cgtctectga acctgagtag agacactget getgagatga
tcagaaatgt ttgaccteca ggagccgace tgoctacaga
cagggcctge ggggcagcect caccaagetce aagggecect
tacaagcage actgcecctee aacceeggaa acttectgtyg
gaaagtttca asgagaacct gaaggacttt ctgettgtca
ccagtcoceagg agtga
<210> 18
<211> 144
<212> PRT
<213> Homo sapiens
<400> 18

Met Trp Leu
1

Ser Ala Pro

Val Asn Ala
35

Thr Ala Ala
50

‘geagcatctce

atgccatcea
atgaaacagt
cecgectgga
tgaccatgat
caacccagat

tccoceoetttga

tgcaccecgec
ggaggeccdy
agaagteate
gotgtacaag
ggccagecaca

tatcaccttt

ctgctgggag

@Gln Ser Leu Leu Leu Leu Gly Thr
5 10

ARla Arg Ssr Pro Ser Pro Ber Thr
20 25

Ile Gln Glu Ala Arg Arg Leu Leu
40

#lu Met Asn @lu Thr val Glu Val
55

17/86

val Ala

Gln Pro

Asn Leu
45

Ile Ser
60

Cys Ser Tle
15

Trp @lu His
30

Ser Arg Asp

@lu Met Fhe

60

120

180

240

300

360

420

435



Asp Leu Gln Glu Pro Thr Cys Leu

65

Gln aly Leu

Met Ala Ser

Cye Ala Thr
115

Asp Phe Leu
130

<210> 19

<211> 501
<212> DNA
<213>= Homo

<400> 19
atgaaatata

tgttactgcce
ggtcattcag
gaggagagty
zaaaacttta
aatgtcaagt
tattcggtaa
gctgaactgt
ggtegaagag
<210> 20

<21ll> 166
<212 PRT
<213

<400 20

70

Gln Thr Arg

Arg Gly Ser Leu Thr Lys Leu Lys

85

His Tyr Lys Gln His

100

Cys Pro Pro
1405

Gln Ile Ile Thr Phe Glu Ser Phe

120

Leu Val Ile Pro Phe Asp Cys Trp

gapiens

caagttatat
aggacccata
atgtagegga
acagaaaaat
aagatgacca
ttttcaatag
ctgacttgaa
cgccageage

catceeagta

Homo sapiens

135

cttggetttt
tgtaaaagaa
taatggaact
aatgeagagce
gagcatccaa
caacaaaaag
tgtecaacge
taaaacaggg

a

cagctctygca
gcagaaaagc
cttttettag
caaattgtect
aagagtgtgyg
aaacgagatyg
aaagcaatac

aagcgaaaaa

Leu Glu Leu Tyr Lys

80

Gly Pro Leu Thr Met

95

Thr Pro Glu Thr Ser

110

Lys Glu Asn Leu Lys

125

Glu Pro vVal

140

togttttggg
ttaagaaata
geattttgaa
cettttactt
agaccatcaa
acttcgaaaa
atgaactecat

ggagtcagat

Gln Glu

ttetettgge
ttttaatgca
gaattggaaa
caaactittt
ggaagacaty
gctgactaat
ccaagtgatg

getgtttega

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 Asp Pro Tyr Val Lys Glu Ala Glu

18/86

60

120

180

240

300

360

420

480

501



Asn Leu Lys

a5

Gly Thr

50

Leu

Arg
65

Lys Ile

Lys Asn Phe

Lys Glu Asp

Phe
115

Asp Asp

Gln Arg

130

Lys

Pro Ala Ala

145

Gly Arg Arg

<210
<211
<212>
<213>

21
1352
DA
Homo

<400> 21
ctgggacagt

cotgtgetge
gacagataca
ggetgagttce
cttettoteco

tgacactcac

20

Lys Tyr

Phe Leu

Met Gln

Lys Asp

85

Met
100

Asn
Glu Lys
Ala

Ile

Lys Thr

Phe

Gly

Sear

70

Asp

Val

Leu

Gly

25

Ala
40

Asn

Ile
55

Leu

Gln Ile

Gln Ser

Lys Phe

Thr Asn

120

Glu
1356

Leu

Lys Arg

150

Ala Ser

165

sapiens

gaatcgacaa
ctggtcoctyg
tccocaccaky
geottcageco
ccagtgagca

gatgaaatce

Gln

tgecgtotte
betecectgge
atcaggatca
tataccgeea
tegetacage

tggagggect

Gly

Lys

val

Ile

Phe

Tyr

Lys

His Ser

Asn

Trp

Fhe
75

Ser

Gln
90

Lys

Asn Ser

105

Ser Val

Ile Gln Val

Ser
155

Arg

tgtctogtgg
tgaggatecc
cccaacctte
gctggcacac

ctttgeaatg

30

Val
45

Asp Ala

Lys Glu @lu

Tyr Phe Lys

Ber Val Glu

Asn Lys Lys

110

Thr Asp Leu

125

Met
140

Ala Glu

@ln Met Leu

ggcakectoe
cagggagaty
aacaagatca
cagtccaaca

ctetooctgg

agaatttcaac! ctcacggaga

19/86

Asp Asn

Ser

Asp -

Phe
80

Leu

Thr Ile

95

Lys Axg

Asn Val

Leu Ser

Phe Arg

160

tgctggcagy
ctgcoccoagaa
cccccaacct
gcaccaatat
ggaccaaggc

tteoeggagge

60

120

180

240

300

360



tcagatcocoat
ccagctgace
tttggaggat
cgaagaggec
ggatttggte
taaaggcaaa
ggaccaggtyg
gecactgtaag
catcttette
tatcatcacc
actgtceatt
ggtctteage
caaggceogtyg
catgttttta
tgtcttctta
tccecacccaa
cectggatga
<210> 22

<211l> 418
<212> PRT
<21l3> Homo

<400> 22

Met Pro Ser

1

Cys Leu Val

@Gln Lys Thr

35

Lys Ile Thr

50

gaaggctteoc
accggeaatyg
gttaaaaagt
aagaaacaga
aaggagettyg
tgggagagac
accaccgtga
aagctgteoca
ctgcctgatg
aagttcctgg
actggaacct
aatggggetg
cataaggetg
gaggccatac
atgattgaac
aaataactgc

cattaaagaa

saplens

aggaactoet
gectgtteoct
tgtaccactc
tcaacgatta
acagagacac
cctttgaagt
aggtgcoctat
getgggtget
aggggaaact
aaaatgaaga
atgatatgaa
acetetecegg
tgctgaccat
ccatgtetat
aaaataccaa

ctectegetee

gggttgaget

cegtacceete
cagegagggce
agaagcctte
cgtggagaay
agtttttget
caaggacaca
gatgaagcegt
gectgatgaaa
acagcacctg
cagaaggtet
gagegtectg
ggtcacagay
cgacgagaaa
cececccegag
gtetecocte

tocaacecete

g9

Ser Val Ser Trp Gly Ile Leu Leu

5

10

Pro val Ser Leu Ala @Glu Asp Pro

20

25

Asp Thr Ser His His Asp Gln Asp

40

55

Pro Asn Leu Ala Glu Phe Ala Phe

20/86

aaccagcoag
ctgaagctag
actgtecaact
ggtactcaag
ctggtgaatt
gaggaagagd
ttaggcatgt
taccetgggea
gazaatgaac
gecagettac
ggtcaactgg
gaggcaccee
gggactgaag
gtcaagttca
ttcatgggaa

cactecatec

acagccagct
tggataagtt
toggggacac
ggaaaattgt
acatcttett
acttccacgt
ttaacatcca
atgeecacege
tecacocacga
atttacccaa
geatcactaa
tgaagcitcte
ctgctgggge
acaaaccctt
aagtggtgaa

ctggeoccct

Leu Ala Gly Leu Cys

15

Gln Gly Asp Ala Ala

30

His Pro Thr Phe Asn

45

Ser Leu Tyr Arg Gln

60

420

480

540

600

660

720

780

840

90¢

960

1020

1080

1140

iz200

1260

1320

1352



Leu
65

Ile

Glu

Gln

Ser

145

Leu

Ala

Ile

val

Liys

225

Liys

Lys

Thy

Ala

Ala

Asp

Ala

Pro

130

8lu

Tyr

Lys

Val

Asn

210

Asp

val

Lys

Ala

His

Thr

Glu

Gln

115

Asp

Lys

Asp

195

TYT

Thr

Pro

Leu

Ile
275

Gin

Ala

Ile

100

Ile

Ser

Leu

Ser

Gln

180

Leu

Ile

Glu

Met

Ser

260

Phe

Ser

Phe

85

Leu

His

G¢ln

Lys

Glu

165

Tle

Val

Phe

Glu

Met

245

Ser

FPhe

Asn Ser
70

Ala Met

Glu Gly

Glu Gly

Leu @ln
i35

Leu Val
150

Ala Phe

Asn Asp

Lys Glu

Phe Lys

215

Glu Asp

230

Lys Arg

Trp Val

Leu Pro

Thr

Leu

Leu

Phe

120

Leu

Asp

Thr

Tyr

Leu

200

Gly

Phe

Leu

Leau

Asp
280

Asn

Ser

Asn

105

Gla

Thr

Lys

Val

Val

i85

Asp

Lys

His

aly

Leu

265

Glu

Ile

Leu

90

Phe

Glu

Thr

Phe

Asn

170

Glu

Arg

Trp

Val

Met

250

Met

Gly

21/86

Fhe

75

Gly

Asn

Leu

Gly

Leu

155

Phe

Lys

Asp

Glu

Asp

235

Phe

Lys

Lys

Fhe

Thr

Leu

Leu

Asn

140

Glu

Gly

Gly

Thr

Arg

220

Gln

Agn

Tyr

Leu

Ser

Lys

Thr

Arg

125

Gly

Asp

Agp

Thr

val

205

Pro

Val

Ile

Leu

Gln
285

Pro

Ala

Glu

110

Thr

Leu

val

Thr

Gln

1390

Phe

Fhe

Thr

Gln

Gly
270

Val

Asp

95

Ile

Leu

Phe

Lys

Glu

175

Gly

Ala

Glu

Thx

His

255

Agn

Leu

Ser

a0

Thy

Pro

Asn

Leu

Lys

160

Glu

Lys

Leu

Val

val

240

Cys

Ala

Glu



Giu
290

Asn Leu

Arg
305

Arg Ser

Tyr Asp Leu

Ser Asn Qly

Leu Ser Lys

355

Glu
370

Thr Ala

Pro Pro Glu

385

Gln Asn Thr

Gln Lys

<210>
<211>
<212>
<213>

23
2004
DNA
Homo

<400> 23
gctaacctag

ctetataott
ggatggagtt
tcatggectgg
cecegeeectg
catactgtga
agagtacacg

cgggcacagy

Thr Hig

Ala Ser

Asp Ile

Leu His

Ile
255

Leu

310

Ser
33s

Lys

Ala
340

Asp
Ala Val
Ala

Gly

Val Lys

Val Leu

Leu Ser

His Lys

Ala Met

Phe Asn

Gly

Ala
360

Phe
375

Lys

390

Ser
405

Lys

sapiens

tgectatage
cagagactet
ttcaagtoct
cagcoctcaca
catecctaaa
cteectttgac
cagtgggega

cctgctacty

Pro Leu

Phe

taaggeaggt
ggaacccectyg
tccagagagy
ggtttgectte
agcttegget
cocoagacct
cggatggagce
accctgcage

i

val

Val

Met

Thr Lys Phe

Leu
315

Pro Lys

Gln Leu

330

@ly

Glu
345

Leu Thr

Leu Glu Ala

Phe Val

395

Pro

Gly
410

Lys

acctgeates
tggtcttcte
aatgtcccaa
tactteagge
acaagctegot
tteoatgecct
tgagtatggy

cagaacagaa

22/86

Leu &lu Asn

300

Ser Ile Thr

Ile Thr Lys

@lu Ala Fro

350

Ile Asp Glu

365

Ile
3840

Pro Met

Phe Leu Met

Val Val Asn

ttgtttitgt
ttcatctaat
geettbgagt
agtgtegtgy
ggtgtgtgte
tggtacctte
gcccatecag

gtteeagaaa

Glu Asp

Thr
320

Gly

val
335

Phe

Teu Lys

Lys Gly

Ser Ile

Ile Glu

400

Pro Thr

415

ttagtggatc
gaccctgagg
agggtaagca
gceatcaggtg
tgcaatgeca
agccegctatyg
gctaatcaca

gtgaagggat

60

120

180

240

300

360

420

480



thgaggggc
aaaatttget
tacccatgge
atttccagtt
ttecaccgage
cacceacttyg
ceggagacat
ctgagcacaa
tgagtggata
ccegtgacct
tggatgacca
cagctazata
aagccaccct
cectgtgtgag
tgcagtacag
ggaaccttgd
ccatecattgt
gecactteag
agaacgacct
taaaccgetce
agacaatcte
gatactecaag
ctgtctgtga
gaggcaatgy
tagaaazaga
tgtgtgetge
24

536
PRT

<210>
<211>
<212>

catgacagat
acttaaateg
cagetgtgac
gecacaactte
cctgoagttyg
gectcaagacce
ctaécaccag
gttacagtte
ceccttocag
aggtectace
acgcttgetg
tgttecatgge
aggggagaca
ctecaagtte
ccacageatc
cctgaaccoc
agacatcacc
caagttcatt
ggacgcagty
ctetaaggat
acctggetac
gaggcactgg
ctaaagaggg
tttgggtyac
teagtaagee

ttgotttgga

gotgetgete
tacttctoetg
ttotecatec
agoetcecag
gaccagegte
aatggagegyg
acctgggeca
tgggcaghtga
tgecectgaget
ctegecaaca
ctgeeceact
attgetgtac
caccgecetgt
tgggageaga
atcacgaace
gaaggaggac
aaggacacgt
cctgaggget
geactgatge
gtgeotetta
tecatteaca
geteagectg
cacagcaggg
tecacttteoce
ccagtgteec

aact

tcaacatcet
aagaaggaat
gcacctacac
aggaagatac
cegttteact
tgaatgggaa
gatactttgt
cagetgaaaa
tcacccctyga
gtactcacca
gggcaaaggt
attggtacct
tceecaacac
gtgtgegget
tectgtacea
ccaattgggt
tttacaaaca
coecagagagt
atccogatgyg
ceatecaagga
cctacctgtg
ggcattaaag
ccagbgtgag
ctectaggtgy

ceooagecace

23/86

tgcoctgica
cggatataac
ctatgcagada
caagctcaag
ccttgecage
ggggtecacte
gaagttectyg
tgagecottet
acatcagega
caatgteege
ggtactgaca
ggactttctg
catgetettt
aggceteetgy
tgtggtegge
gocgtaactit
geccatgtte
ggggctggtt
cteotgetgth
tectgetgiyg
geategecag
ggacagagte
cttacagega
tgccecagggce

atgattatgt

ccecctgeec
atcateecggyg
accectgatg
ataccoctga
ccctggacat
aagdggacage
gatgectaty
gctgggetgt
gactteattg
ctacteatge
gacccagaag
gctccageoea
gectecagagyg

gatcgaggga

tggacecgact '

gtcgacagte
taccacecttg
gecagbeaga
gtggtcogtge
ggettectygy
tgatggagea
agctecacacy
cgtaagocca
tguaggeoce

gaacatgcgc

540

600

€60

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2004



<213>

<400>

Homo

24

Met Glu Phe

1

Arg

Ala

Gly

Phe

65

Ser

Ala

Lys

Bla

Lys

145

Pro

Thr

Thx

Arg

val

val

Iyr

50

Asp

Thr

Asn

Phe

Leu

130

Ber

Met

Pro

Lys

Pro

Ser

Ser

3B

Ser

Pro

Arg

His

Gln

115

Agn

Tyr

Ala

Asp

Leu

185

Val

saplens

Ser

Ile

20

Trp

Ser

Pro

Ser

Thr

100

Lys

Ile

Phe

Ser

Asp

180

Lys

Ser

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

dln

Pro

Leu

Ser

Gly

Gly

Cys

55

Pro

Arg

Gly

Gly

Leu

135

2lu

Phe

Leu

Leu

Ala

Arg

Ser

Ala

40

Val

Ala

Met

Lieu

Phe

120

Ser

aly

Ser

Ile
200

Ser

Glu

Leu

25

Arg

Cys

Leu

Glu

Leu

105

Gly

Pro

Ile

Tle

Asn

185

His

Pro

Glu

10

Thr

Pro

Asn

Gly

Leu

30

Leu

Gly

Pro

Gly

Arg

170

Phe

Arg

Trp

24/86

Cys Pro

Gly Leu

Cys Ile

Ala Thr

60

Thr Phe

75

Ser Met

Thr Leu

Ala Met

Ala Gln
140

Tyr Asn

155

Thr Tyr

Ser Leu

Ala Leu

Thr Ser

Lys

Leu

Pro

45

Tyr

Ser

aly

Gln

Thr

125

Asn

Ile

Thr

Pro

Gln

205

Pro

Pro

Leu

30

Lys

Cys

Arg

Pro

Pro

110

Asp

Leu

Ile

Ty

Glu

130

Leu

Thr

Leu

15

Leu

Sex

Rzp

TYyr

Ile

95

Glu

Ala

Leu

Arg

Ala

175

Glu

Ala

Trp

Ser

Gln

Phe

Ser

Glu

8¢

Gln

Gln

Ala

Leun

Val

160

Asp

Asp

Gln

Leu



Lys
225

Gly

Asp

Gly

Pro

308

Asp

Asp

Lien

Leu

Liys

385

Gln

Trp

Val

210

Thr

Asp

Ala

Glu

Plie

290

Thy

Asp

Pro

Rsp

Phe

370

Phe

Tyr

Thr

Arg

Asn

Ile

Tyr

Pro

275

Thr

Leu

Gln

Glu

Phe

355

Pro

Trp

Ser

Asp

Asn
435

Gly

Tyxr

Ala

260

Ser

Pro

Ala

Aryg

Ala

340

Leu

Asn

Glu

Hig

Trp

420

Phe

Ala

His

245

Glu

Ala

Glu

Agn

Leu

325

Ala

Ala

Thr

Gln

Ser

405

Asn

Val

Val

230

Gln

His

Gly

Ber

310

Leu

Lys

Pro

Met

Ser

380

Ile

Leu

Asp

215

Asn

Thr

Liys

Leu

Gln

295

Thr

Leu

Tyr

Ala

Leu

375

Val

Ile

Ala

sSer

Gly

Trp

Leu

Teu

280

Axrg

His

Pro

Val

Lys

360

Phe

Arg

Thy

Len

Pro
440

Lys Gly

Ala Arg
250

Gln Phe
265

Ser Gly

Asp Phe

His Asn

330

His Gly
345

Ala Thy

Ala Ser

Leu Gly

Asn Leu

410

Asn Pro
425

Ile Ile

25/86

Ser
235

Tyzx

Trp

Tyxr

Ile

val

315

Ala

Ile

Leu

Glu

Ser

395

Leu

Glu

Val

220

Leu

Phe

Ala

Fro

Ala

300

Axg

Lys

Ala

aly

Ala
38¢

Trp

Tyr

Gly

Asp

Lys

Val

val

Fhea

285

Arg

Leu

val

Val

Glu

365

Cys

Rep

Gly

Ile
445

Gly

Lys

Thr

270

Gln

Asp

Leu

Val

His

350

Thr

Val

Arg

val

Pro

430

Thr

Gln

Fhe

255

Ala

Cys

Leu

Met

Leu
335

Trp

Gly

Gly

Val

415

Asn

Lys

Pxro

240

Leu

Glu

Leu

Gly

Leu

320

Thr

YL

Arg

Ser

Met

400

Gly

Trp

ABp



Thr
450

Phe
465

Ile

Asn Asp

Vval val val

Asp Pro

515

Thr
530

His

<210>
<211>
2212>
213>

25
1726
DNA
Homo

<400> 25
atggatgeaa

tegececeagee
tgcagagatg
ctcagaagca
gktgectgtea
ctgtacttet
atagatacca
acagcggaga
tacagcggygc
aacccagate
gagttetgea
tecagectace

tccatgatce

Phe Tyr

Pro

Leuy

Ala

Tyr

Lys Gln

Glu Gly

Pro

Ser

Met
455

Phe

Gln Arg

470

Asp Ala
485

Leu AsSn
500

Vval Gly

Leu Trp

sapiens

tgaagagagg
aggaaatcca
aszaaacgca
accgggtygga
aaagttgeag
cagatttagt
gggcecacgtg
gtggegecga
ggaggccaga
gagactcaaa
gcacccetge
gtggcacgca

tgataggcaa

Val

Arg

FPhe

His

Ala Lieu

Ser

Ser

Glu
520

Leu

Arg Gln

535

gotectgetgt
tgccegatic
gatgatatac
atattgetgy
cgagoccaagg
gtogccagtge
ctacgaggac
gtgcaccaac
cgecatcagg
gceactggtge
ctgctetgag
cagecteace

ggtitacaca

Tyr Hip Leu

Val Gly Lesu
475

Met His Pro
4390

Lys Asp Val
505

Thr Ile Ser

gtgetgotge
agaagaggag
cageaacatce
tgecaacagty
tgtttcaacyg
cccgaadggat
cagggcatca
tggaacagca
ctgggeetag
tacgtettta
ggaaacagtg
gagtcgggtyg

goacagaacc

26/86

Gly His
460

val Ala

Asp Gly

Pro Leu
510

Pro Gly
525

tgtgtggage
ccagatetta
agteatgget
gcagggcaca
ggggcacety
ttgetgggaa
gctacagggyg
gegecgttgge
ggaaccacaa
aggcggggaa
actgctactt
ccteootgect

ccagtgeooea

Phe

Ser

Ser

Thr

Tyr

Ser Lya

Gln Lys
480

Ala Val
495

Ile Lys

Ser Ile

agtettcegtt
ccaagtgate
gegeectgtg
gtgeccactca
ccagcagged
gtgctgtgaa
cacgtggage
ceagaageeon
ctactgeaga
gtacagctcoa
tgggaatggy

cecagtggaat

ggeactggge

60

120

180

240

300

380

420

48D

540

600

660

720

780



ctgggcaaad
ctgaagaacc
ctgagacagt
teoceaccccet
ctgtgeggay
gagaggttte
ggcgaggagy
gacacttacg
caggagagca
tggacggagt
gagcggctga
ttacttaaca
ccccaggcaa
aacgatggece
gatgteccegy
cgaccgtgac
<210> 26

<21l= 562
<212>» PRT
<213>

<400> 26

Met Asp Ala

1

Ala Val Phe

Gly Ala Arg

35

Ile Tyr Gln

50

Home

ataattactyg
gcaggetgac
acaggcagec
ggcaggctge
geatacteat
cgeeccacea
agcagaaatt
acaatgacat
gegtggteeg
gtgagcetete
aggaggctca
gaacagtcac
acttgcacga
geatgacttt
gtgtgtacaca

caggaacace

saplens

ceggaatect
gtgggagtac
tcagtttege
catetttgeo
cagctcctge
cctgacggty
tgaagtegaa
tgegetgetyg
cactgtgtge
cggctacgge
tgtcagactg
cgacaacatyg
cgectgocag
ggtgggeatce
caaggttace

cgactcctca

gatggggatyg
tgtgatgtge
atcaaaggag
aagcacagga
tggattctet
atcttgégca
aaatacattyg
cagctgaaat
ctteocoogg
aagcatgady
tacccatcca
ctgtgtgctg
ggegattegg
atcagebggg
aactacctag

aaagcaaatg

Met Lys Arg Gly Iieu Cys Cys Val

5

10

val Ser Pro Ser Gln Glu Ile His

20

40

55

25

SBer Tyr Gln Val Ile Cys Arg Asp

Gln His Gln Ser Trp Leu Arg Pro

27/86

ccaageectyg
ccteectgete
ggetettege
ggtegecggg
ctgccgcccé
gaacatacey
tccataagga
cggattegte
cggacctgcea
cettgtotee
gccgetgeac
gagacacteg
gaggacoesst
gectgggetyg
actggatteg

agatce

gtgccacgtg
cacetgegge
cgacategee
agageggtte
ctgettccecag
ggtggteccet
attegatgat
cegetgtgeoe
gctgcoggac
Lttectatteg
atcacaacat
gagcyggceggy
ggtgtgtetg
tggacagaag

tgacaacatg

Leu Leu Leu Cys Gly

15

Ala Arg Phe Arg Arg

30

Glu Lys Thr Gln Met

45

Val Leu Arg Ser Asn

60

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1726



65

Val

Cys

Gly

Glu

Gly

145

Tyr

Asn

Phe

Ser

Gly

225

Ser

Gla

Asp

Glu

Val

Pro

Gln

Phe

Asp

130

Ala

Ser

Tyy

Lys

Glu

Glu Tyr
val Lys

Gln Ala
100

Ala Gly
115

Gln Gly
Glu Cys
Gly Arg

Cys Arg
180

Ala Gly
195

Gly Asn

210

Thr

Met

Ala

Ala

Tyr

Hig Ser

Ile Leu

Leu Gly
260

Lys Pro
275

Cys Asp

Cys

Sexr

85

Leu

Lys

Ile

Thy

Arg

165

Asn

Lys

Ser

Leu

Ile

245

Leu

Trp

Val

Trp

Cys

Tyr

Cys

Ser

Asn

150

Pro

Pro

Tvr

Asp

Thr

230

Gly

Gly

Pro

Cys

Ser

Bhe

Cys

Tyxr

138

Trp

Asp

Aep

Ser

Cys

215

Glu

Lys

Lys

His

Sexr

Asn

Glu

Ser

Glu

120

Arg

Asn

Ala

Axg

Ser
200

Tyr

Ser

val

Vval
280

Cys

Ser Gly

Pro Arg
90

Asp Phe
105

Ile aAsp
Gly Thr
Ser BSer
Ile Arg

170

Asp Ser
185

Glu Phe
Phe Gly
Gly Ala
Tyr Thr

250

Asn Tyr
265

Leu Lys

Ser Thr

28/86

Arg
75

Cys
val
Thr
Trp
Ala
155
Leu
Liys
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

Thx

205

Ser

Leu

Asn

Asn

Arg

285

Leu

Cys

Gly

Cys

110

Thr

Ala

Gln

aly

Cys

190

Pro

Ala

Pro

Pro

Pro

270

Leu

Arg

His Ser
j210]

@ly Thr
95

Pro Glu

Cys Tyr

Glu Ser

Lys Pro
160

Asn His
178

Tyr Val

Ala Cys

Tyr Arg

Trp Asn

240

Ser Ala

256

hAsp Gly

Thr Trp

Gln Tyr



Ser

305

Ser

Gly

Leu

Thr

Gln

385

Asp

Ser

Pro

Tyr

Glu

455

Leu

Arg

Ser

290

Gln

Glu

Ser

val

370

Lys

Thr

Arg

Ala

Gly

450

Ala

Leu

Ser

Gly

Pro Gln

Pro Trp

Arg Phe
340

Ala Ala
385

Ile Leu

Phe Glu

Tyr Asp

Cys Ala
420

Asp Leu
435

Lys His

His Val

Asn Arg

Gly Gly

500

Gly Pro
515

Fhe

Gln

328

Len

His

Val

Asn

405

Gln

Gln

Glu

Arg

Thy

485

Pro

Lieu

Arg

310

Ala

Cyd

Cys

Arg

Glu

390

Agp

Glu

Leu

Ala

Leu

470

val

Gln

val

255

Ile

Ala

Gly

Phe

Thr

375

Lys

Ile

Ser

Pro

Leu
455

Tyr

Thr

Ala

Cys

Lys

Ile

Gly

Gln
360

Tyr

TYyY

Ala

Ser

Asp

440

Sex

Pro

Asp

Asn

Leu
520

Gly

Phe

Ile

345

Glu

Arg

lle

Leu

Val

425

Trp

Pro

Ser

Asn

beu

505

Asn

Gly

Ala

330

Leu

Arg

Val

Val

Leu

410

Val

Thr

Phe

Ser

Met

490

His

Asp

29/86

Leu

315

Lys

Ile

Phe

val

His

385

Gln

Arg

@Elu

Tyxr

Arg

475

Leu

Asp

aly

300

Phe

Hig

Sex

Pro

Pro

380

Liys

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

Axrg

Cys

350

Glu

Phe

Ser

Cys

430

Leu

Arg

Ser

Gly

Gln

510

Thr

Ile

Ser

335

Trp

Hig

Glu

Asp

Asp

415

Leu

Ser

Leul

Gln

Asp

495

Gly

Leu

Ala

320

Pro

Ile

Leu

Glu

Asp

400

Ser

Pro

Gly

Lys

His

480

Thr

Asp

vVal



Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly

530

535

540

Val Tyr Thr Lye Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met
550

545

Arg Pro

<210
<211>
<212>
<213>

27
B25
DNA

<400> 27

atcactetct
aactoctgtce
gttegacaaa
agatgatttt
ttaagtttta
aactcaaacc
coagggactt
catteatagtg
ttacetttg
aacatatcag
gtatggttge
ttatgattet
atatttatta
tttaataaat
28

156
PRT

<210>
<211l>
<212>
<213

<400> 28

Homo sapiens

ttaatcacta
ttgeattgeoa
gaaaacaaag
gaatggaatt
catgcccaag
tctggaggaa
aatcadgcaat
tgaatatgea
tcaaageate
gectitctatt
tacatattgt
ttttgtaage
ttatgttgaa

ttgataaata

Homo sapiens

cteacattaa
ctaattoettyg
aaaacacagc
aataattaca
aagggcacag
gkgetgaatt
atcaacgtaa
gatgagacag
atctcaacac
tatttattta
aactattatt
cotagggget
tgttaaatat

taaaaaaaaa

555

ccteaactee
cacttgteac
tacaactgga
agaatcecaa
aactgaaaca
tagetcaaag
tagttctgga
caaccattgt
taacttgata
aatatttaaa
cttaatetta
ctaaaatggt
agtatctatg

aaacaaaaan

tgccacaatg
aaacagtgeca
gecatttactg
actcaccagyg
getteagtgt
caaaaacttt
actaaaggga
agaatttctg
attaagtget
ttttatattt
aaactataaa
ttacotetatt
tagattggtt

aanoa

560

tacaggatge
cctactteaa
ctggatttace
atgeteacat
ctagaagaag
cacttaagac
tctgaaacaa
aacagatgga
teccacttaa
attgttgaat
tatggatett
tatcccaaaa

agtaaaacta

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ile Leu Ala Leu

30/86

60

12¢

180

240

300

360

420

480

540

600

860

720

780

825



val

Thr

Asn

Phe

65

Cys

Gln

Asn

Glu

Ile
145

Thr

Gln

Gly

50

Lys

Leu

Ser

Val

Tyr

130

Thr

<210
<211>

«212>
«213>

<400>
atgcaaatag

Asn

Leu

35

Ile

Phe

Glu

Lys

Ile

115

Ala

Phe

25
7931
DNA
Homo

29

accagaagat

ggtgagetge

accteagteg

getaagccaa

gatacagtgyg

Ser

20

Gln

Asn

Tyr

Glu

Asn

100

Val

Asp

cys

Ala

Leu

Agn

Met

Glu

85

Fhe

Leu

Glu

Gin

gsaplens

agctetceac
actacctggg
ctgtggacge
tgtacaaaaa
ggccaceetg

tecattacact

Prc

Glu

Tyr

Pro

70

Leu

dlu

Thr

Ser
150

Thr

Lys

55

Lys

Lys

Leu

Leu

Ala

i35

Ile

Ser

Leu

40

Asn

Lys

Pro

Arg

Lys

120

Thi

Ile

ctgecttcettt
tgeagtggaa
aagatttcct
gactctgtet
gatgggtetg

taagaacatg

Ser

25

Leu

Pro

Als

Leu

Pro

105

Gly

Ile

Ser

10

Ser

Leu

Lys

Thy

Glu

o0

Arg

Ber

Val

Thr

31/86

Thr

Azp

Leu

Glu

75

Glu

Asp

aGlu

Glu

Leu
155

ctgtgocttt
ckgtoatggy
cctagagtge
gtagaattca
ctaggtccta

gettoccate

Lys

Leu

Thr

&0

Leu

Val

Leu

Thr

Phe

140

Thr

Lys

Gln

45

Arg

Lys

Leu

Ile

Thr

125

Leu

Thr

340

Met

Met

Gln

Asn

Ser

110

Phe

Agn

tgegattotyg

actatatgea

caaaatcttt

cggatcacct

cecatocaggc

ctgtecagtet

15

Lys Lys

Ile Leu

Leu Thr

Leu Gln
80

Leu Ala
95

Asn Ile '

Met Cys

Arg Trp

ctttagtgec
aagtgatctc
tecatteaac
tttcaacatc
tgaggtttat

teatgetgtt

60

120

1380

240

300

360



ggtgtatecct
gagaaagaag
aaagagaatyg
gtggacctgg
gggagtctgg
tttgatgaag
getgoatetg
ctgecaggte
accactcetyg
cgccaggegt
gaccttgg;c
gcttatagtea
gaagcggaay
gatgacaact
tgggtacatt
ccegatgaca
aagtacaszaa
attcagcatg
ttgattatat
gatgtcegtc
coaattetge
actaaatcag
gatctagett
agaggaaacc
aaccgaagct
cagcttgagg
tttgatagtt
attggageac

atggtctatyg

actggaaagce
atgataaagt
gtecaatgge
taaaagactt
ccaaggaaaa
ggaaaagttg
ctegggectg
tgattggatg
aagtgeactc
ccttggaaat
agtttctact
aagtagacag
actatgatga
cteottectt
scattgetgce
gaagttataa
aagtccgatt
aatcaggaat
ttaagaatea
ctttgtattce
caggagaaat
ateccteggtg
caggacteoat
agataatgtc
ggtacctcac
atccagaget
tgecagttgte
agactgactt

aagacacact

ttoetgaggga
cttoooctggt
ctctgaccea
gaattcagge
gacacagacce
gcactoagaa
goctaaaatyg
cracaggasa
aatattcctc
ctegecaata
gktttitgteat
ctgtcocagag
tgatcttact
tatccaaatt
tgaagaggag
aagtcaatat
tatggcatac
cttgggacct
agcaagcaga
aaggagatta
attcaaatat
cctagacceege
tggcccteteo
agacaagagg
agagaatata
ceaagecteo
agtttgtttyg
cctttetgtc

caccctatte

getgaatatg
ggaagccata
ctgtgeeotta
cteattggag
ttgcacaaat
acaaagaact
cacacagtca
tecagtctatt
gaaggtcaca
actttectta
atetettece
gaacaccadc
gattectgaaa
cgotcagttg
gactgggact
ttgaacaatg
acagatgaaa
ttactttatyg
ccatataaca
ccaaaaggtg
aaatggacag
tattactcta
cteatetget
aatgteatce
caacgettte
aacatcatge
catgaggtgy
ttottetetyg

cecatteteag

32/86

atgatcagac
catatgtetg
cotacteata
ccetactagt
ttatactact
ccttgatygca
atggttatgt
ggcatgtgat
catttettgt
ctgetecaaac
accaacatga
tacgaatgaa
tggatgtggt
ccaagaagca
atgetecett
goecteagey
cctttaagac
gggaagttgg
tetaccctea
taaaacattt
tgactgtaga
gtttegttaa
acaaagaatc
tgttttetgt
tecccaatoe
acageatcaa
catactggta
gatatacctt

gagaaactgt

cagtcaaagy
gcaggtoctg
tecttteteat
atgtagagaa
ttttgetgta
ggatagggat
aaacaggtct
tggaatggge
gaggaaccat
actcttgatg
tggcatggaa
aaataatgaa
caggtttygat
tectaaaact
agtcetegee
gattggtagy
tocgtgaaget
agacacactyg
cggaatecact
gaaggaktttt
agatgggcca
tatggagaga
tgtagatcaa
atttgatgag
agctggagty
tggectatgtt
cattctaagce
caaacacaaa

ctteatgteg

420

480

540

600

660

720

780

840

s00

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1580

1740

1800

1860

1920

1280

2040

2100



atggaaaacc
atgaccgeoot
agttatgaag
ttctececaga
ccagaaaatg
atacaaaatg
gggetatect
cctggagcaa
catcacagtyg
aaactgggga
tcaaataatc
agkttecttag
tttggcaaaa
aataatgatt
aaaaatgtat
gekttgtiga
aaaacttceca
attgagaata
gtgacacctt
aatcatatgt
gagggcecca
ttgccagaat
caaggcccca
aatttcttgt
ggactcaaayg
ttacatgaaa
gaaarattaa

aatttcatga

caggtctaty
tactgaaggt
atatttecage
attcaagaca
acatagagaa
tetectetag
tatectgatcet
tagacagtaa
gyggacatggt
caactgecage
tgatttcaac
gacccccaag
agtecatcteag
casagttgtt
cgtcaacaga
ctaaagataa
ataattcagc
gtecatecagt
tgattcatga
caaatzaaac
tteccaccaga
cagcaaggty
gtecaaagea
ctgagaaaaa
agatggtttt
ataatacaca
tccaagagaa

agaacctbttt

gattetgggg
ttctagttat
atacttgctyg
cegtageact
gactgacect
tgatttygttyg
ctaagaagcd
taacagcctg
atttacecct
aacagagttg
aattcecatcaa
tatgeccagtt
ccttactgag
agaatcaggt
gagtggtagy
tgccttatte
aactaataga
ctggcaaaalt
cagaatgett
tactteatea
tgcacaaaat
gatacaaagg
attagtatce
canagtggta
tccaageage
caatcaagaa
tgtagttttyg

cttactgage

tgccacaact
gacaagaaca
agtaaaaaca
aggcaaaagc
tggtttgeac
atgctetitge
aaatatgaga
tctgaaatga
gagtcaggeoe
aagaaacttg
gacaatttgg
cattatgata
tetggtggac
ttaatgaata
ttatttaaag
agagttagea
aagactcaca
atattagaaa
atggacaaaa
aaaaacatgg
ccagatatat
actcatggaa
ttaggaccag
gtaggaaagg
agaaacctat
aaaagaattce
ccteagatac

actaggcaaa
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cagactiteg
ctggtgatta
atgecattga
aatttaatgce
acagaacace
gacagagtce
ctttttckga
cacacttecag
tecaattaag
atttcaaagt
cagcaggtac
gtecaattaga
ctetgagett
gocaagaaag
ggaaaagagc
tctotttgtt
ttgatggecece
gtgacactga
atgctacage
aaatggtcea
cgttctttaa
agaactctet
aaaaatectgt
gtgaatttac
ttettactaa
aggaagaaat
atacagtgac

atgtagaagyg

gaacagaggc
ttacgaggac
accaagaage
caccacaatt
tatgoctaaa
tactccacat
tgatccatea
gocacageto
attaaatgag
ttetagtaca
tgataataca
taccactcta
gagtgaagaa
tteoatgggga
teatggacct
aaagacaaac
atcattatta
gtttaaaaaa
tttgaggeta
acagaaaaaa
gatgctatte
gaactectggg
ggaaggteag

aaaggacgta

cttggataat

agaaaagaag
tggcactaag

ttecatatgac

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

28490

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



ggggcatatg

aagaaacaca
aatcaaacca
agccageaga
ctagaagaaa
aaaaacatga
aaaggggeca
caagcaaata
atatateotga
agaaagaaag
aacctttett
ctggggacaa
aaaccagact
cagaaggaceo
gaagggagce
ggaaaagtte
ttggatecte
tcecoaagaga
aacgcttgtyg
atagaagteca
gtcttgaaac
attgactatg
gaggatgaaa
gecagtggaga
getoagagty
tectttacte
tatataagag
cectattect

cctagaaaaa

cteccagtact
cagctecattt
agcaaattgt
akttttgteac
cagaacttga
aacatttgac
ttactcagtc
gatcteocatt
ccagggtect
attectggggt
tagccattet
gtgccacaaa
tgeccaaaac
tatteccotac
ttettcaggg
cotttetgag
ttgcttggga
agtcaccaga
a;agcaatca
cctgggeaaa
gecatcaacg
atgataccat
atcagagccc
ggctetggga
geagtghteooeo
ageocttata
cagaagttga
teotatteotag

actttgtcaa

tcaagatttt
ctcaaaaaaa
agagaaatat
goaacgtagt
aaaaaggata
ccogageace
tcccttatea
acccattgea
attccaagac
cdaagaaagc
aacgttgoag
tteagtcaca
atctoggcaaa
ggaaactage
aacagaggga
agtagcaaca
taaccactat
aaaaacaget
tgcaatagca
gecaaggtagg
ggaaataact
atcagttgaa
cogoagetit
ttatgggatg
tcagttecaag
ccgtggagaa
agataatatc
ccttatttet

goectaatgaa

aggtcattaa
ggggaggaag
geatgcacca
aagagagctt
attgtggatg
ctcacacaga
gattgoctta
aaggtatcat
aactettete
agteatttet
atgactggtyg
tacaagaaag
gtitgaattge
aatgggtctc
gegattaagt
gaaagctctg
ggtacteaga
tttaagaaaa
gcaataaatg
actgaaagge
cgtactactc
atgaagaagg
caaaagaaaa
agtagetece
aaagttattt
ctaaatgaac
atggtaactt
tatgaggaag

accaaaactt
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atgattcaac
aaaacttgga
caaggatatc
tgaaacaatt
acaccteaac
tagactacaa
cgaggagtea
cattteccate
atcttecage
tacaaggagc
atcaaagaga
ttgagaacac
tteocaaaagt
ctggeeatet
ggaatgaago
caaagactec
taccaaaaga
aggataccat
agggacaaaa
tgtgectectea
tteagtcaga
aagattttga
cacgacacta
cécatgttct
tccagéaatt
atttgggact
tcagaaatcea
atcagaggca

acttttggaa

aaatagaaca
aggcttggga
tcetaataca
cagactceoca
ccagtggtee
tgagaaggag
tagcatecect
tattagacet
agcatcttat
caaaaaaaat
ggttggetece
tgttctecey
teacatttat
ggatctegtg
asacagacct
ctccaageta
agagtggaaa
tttgteeoctg
taagccegaa
aaacccaceca
tcaagaggaa
catttatgat
ttttattget
aagaaacagqg
tactgatgge
cctggggeca
ggcctcotegt
aggagcagaa

agtgcaacat

3840
3500
3960
4020
2080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460

5520



catatggeac
gacctggaaa
acactgaacc
atctttcatyg
ccotgeaata
aztggctaca
tggtatctge
gtgttcactg
gtttttgaga
attggegage
cagactccco
caatatggac
tggagcacca
cacggcatca
atcatcatgt
accttaatgg
ccteocaatta
cttcgeatgg
agtaaagcaa
acctggtete
caggtgaata
ggagtaacta
atctceagea
gtttttoagy
ctgacteget
gaggtteotgy
ctgecegteac

ctttgtgecka

ccactaaaga
aagatgtgea

ctgcteocatgyg

agaceaaaag

tccagatgga
taatggatac
teageataggg
tacgaaaaaa
cagtggaaat
atetacatge
tgggaatgge
agtgggcccc
aggagccctt
agacccaggyg
atagtcttga
tettetttgyg
ttgotegata
agttgatggyg
tatcagatge
cttcaaaage
atccaaaaga
ctecagggagt
gtcaagatgg
gaaatcaaga
accttegaat
getgegagge
ctcteoeetee

aatcctagea

tgagtttgac
ctcaggcetg
gagacaagtg
ctggtactte
agatecccact
actacctgge
cagecaatgaa
agaggagtat
gttaccatece
tgggatgage
ttetggacac
aaagctggec
ttettggate
tgeceoecgteag
tgggaagaag
caatgtggat
catecgtttg
ctgtgattta
acagattact
tegacttoan
gtggetgeaa
aaaatctetg
ccatcagtgg
ctectteaca
tecaccoocag
acaggaccte
tcagctccag

gacactgect

tgecaaagect
attggaccce
acagtacagy
actgaazata
tttaaagaga
ttagtaatgg
aacatccatt
aaaatggcac
aaagctggaa
acacttttte
attagagatt
agactteatt
aaggtggatc
aagtteteoea
tggceagactt
tcatetggga
cacecaacte
aatagttgca
gettecatect
cteocaaggga
gtggactteco
cttaccagca
actckbetttt
cetgtggtoa
agttgggtge
tactgagggt
ggcagtgtac

tgaagectee
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gggcttattt
ttetggictg
aatttgctcet
tggaaagaaa
attategett
ctcaggatca
ctattcattt
tgtacaatct
tttggegggt
tggtgtacag
ttcagattac
attecggatc
tgttggeace
gcectetacat
atcgaggaaa
taaaacacaa
attatagcakt
gcatgceatt
actttaccaa’
ggagtaatge
agaagacaat
tgtatgtgaa
tteagaatgg
actctctaga
accagattga
ggecactgea
cteoctggek

tgaattaact

ctctgatgtit
ccacactaac
gtttttcace
ctgcaggget
ceatgeaate
aaggattcga
cagtggacat
ctatcoaggt
ggaatgectt
caataagtgt
agcttcagga
aatcaatgec
aatgattatt
ctetcagttt
ttoccactgga
tatttttaac
tcgocageact

gggaatggag

tatgtttgee

ctggagacct
gaaagtcaca
ggagttocte
caaagtaaay
ceccacegtta
cctgaggatg
geacctgcea
tgecttctac

atcatcagte

5580

5640

E700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7.40

7200



ctgeatttet
tttetgeage
ggagaaacct
cebetgttgt
ttcaggttaa
catggaacaa
atttggacaa
cttecttaca
ccazaactay
tgaaattata
agatataaag
ttgttgaaag
gaaaatgatg
<210>
<21l>

<212>
<213

30

PRT

<400> 30

Met Gln Ile

1

" Cys Phe

Trp Asp

Phe Pro

50

Tyr
65

Lys

Ala Lys

2351

Homo

Ser

Tyr

Pro

Lys Thr

Pro Arg

ttggtggggg
tgcteoeoeoaga
gcatgaaagc
agaaaaackta
gecteatacyg
agoatgttte
tebgcaaaat
catagatata
cattettaaa
taaggeattc
ccatttggte
ctttgaaata

a

sapiens

Glu Leu

Ala Thr

20

Met Gln

Val

Arg

Leu

Pro
B85

Ser

Arg

Ser

Pro

Phe

70

Pro

gecaggagygg

ttactcotie
attettecoct
tgtgatgaaa
tttaaaataa
aggatcagat
ggagagaata
attatgttat
ctgagaatta
tgtataaatg
ttaattetga

aaataacaat

Thr Cys

Arg Tyr

Phe

Tyr

tgcateccaat
ctteraatat
gaaaagttag
ctttgaaaaa
aacteteagt
caatacaatce
caataactac
ttagteatta
tagatggggt
caaatgtgea
ccaataaaaa

gtcttecttga

Phe
10

Leu

Leu Gly

25

Leu
40

Asp

Lys Ber

55

Val @lu

Trp Met

Gly

Phe

Phe

Gly

Glu Leu

Pro Phe

Thr Asp

75

Leu
20

36/86

Leu Gly Pro

ttaacttaac
aactaggcaa
gcctctéaga
gataktttatyg
tgtttattat
ttggagtcaa
tacagtaaag
tgaggggeac
teaagaatoo
tttttetgac
aataagteag

aatttgtgat

Cys Leu Leu

Ala val Glu

30

Val
45

Pro Asp

Asn Thr

a0

His Leu Phe

Ser

Thr

tcttacetat
aaagaagtga
gteaccactt
atgttaacat
cctgateaag
aaggcaaatc
toetgtttetg
attottatet
ctaagtccee
gagtgtceat
gaggatgcaa

ggccaagaaa

Arg Phe

15

Leu Ser

Ala Arg
val

Val

Ile
BO

ABsn

Ile
85

Gln

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920¢

7931



Ala

Glu

Asp

145

Lys

Tyxr

Gly

Gln

Liys

225

Ala

Val

TYY

Phe

Leu
308

Glu

Pro

Gly

130

Lys

Glu

Leu

Rla

Thxr
210

Ser

Ala

Asn

TED

Leu

290

Glu

Val

Val

115

Ala

Val

Asn

Ser

Leu

185

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Tyr

100

Ser

@lu

Phe

Gly

His

180

Leu

Ala

Ser

260

Val

Gly

Ser

Asp

Leu

Tyr

Pro

Pro

165

Val

val

Lys

Ser

Arg

245

Leu

Ile

Fro

Thr

Agp

Gly

150

Met

Asp

Cys

Fhe

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

Ser

Val

Glu

200

Leu

Liys

Pro

Leu

Gly

280

Leu

Phe

Ile Thr
105

Gly val

Thr Ser

Hig Thr

Asp Pro

170

Lya Asp

185

Gly Ser

Leu Phe

Asn Ser

Lys Met

250

Ile Gly

265

Thr Thr

Val Arg

Leu Thr

37/86

Leu

Ser

Gln

Tyx

155

Leu

Leu

Leu

Ala

Leu

235

Cys

bro

Asn

Ala
315

Lys

Tyr

Arg

140

Val

Cys

AsST1

Ala

Val

220

Met

Thr

Glu

Hiz
300

Gln

Asn

Trp

125

Glu

Trp

Leu

Ser

Lys

205

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Met

110

Lys

Lys

Gln

Thr

Gly

190

Glu

Asp

Asp

Asn

Lys

270

Hig

Gln

Leu

Ala

Ala

Glu

Val

Tyr

175

Leu

Lys

Glu

Arg

cly

255

Ser

Ser

Ala

Leu

Ser

Ser

Agp

Leu

le0

Ser

Tle

Thr

Gly

Asp

240

Tyr

Val

Ile

Ser

Met
320



Aep

Asp

Gln

Leu

Pro

385

Trp

Leu

Asn

Ala

Ser

465

Leu

His

Gly

Lys

Pro

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

Val

Tyr

530

Arg

Gly

Met

Arg

355

Asp

Phe

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys

515

Lys

Cys

Gln Phe Leu Leu
328

Glu Ala Tyr Val
340

Met Lys Asn Asn

Ser Glu Met Asp
375

Ile Gln Ile Arg
390

Tyr Ile Ala Ala
405

Ala Pro Asp Asp
420

Gln Arg Ile Gly

Agp Glu Thr Phe
455

Leu Gly Pro Leu
470

Phe Lys Asn Gln
485

Thr Asp Val Arg
500

His Leu Lys Asp

Trp Thr val Thr
535

Leu Thr Arg Tyr

Phe

Lys

Glu

360

val

Sexr

Glu

Arg

Arg

440

Liys

Leu

Ala

Pro

Phe

520

val

Tyx

Cys

val

345

Gly

val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

Glu

Ser

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyxr

Arg

Gly

Arg

490

Tyr

Ile

Asp

Ser

38/86

Ile Ser

Ser Cys

Glu Asp

Phe Asp
380

Lys Lys
395

AsSp Trp

Lys Ser

Lys Lys

Glu Ala

460

Glu Val
475

Pro Tyr

Ser Arg

Leu Pro

Qly Pro

540

Phe Val

Ser

Pro

Tyr
365

Asp

Asp

Gln

Vval

445

Ile

Gly

Asn

Arg

Gly

525

‘Thr

Asn

Glu

350

Asp

Asp

Bro

Tyr

Tyr

430

Arg

Gln

Rsp

Ile

Teu

510C

Glu

Lys

Met

Gln

335

Glu

Asp

Asn

Lys

Ala

415

Leu

Phe

Hig

Thr

Iyr

495

Pro

Ile

Ser

Glu

His

Pro

ASp

Ser

Thy

400

Pro

Asn

Met

@lu

Leun

480

Pro

Lysg

Phe

Asp

Arg



545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyxr

Sexr

Leu

Gly

705

Met

Tyr

Asn

Sexr

Leu
val
Leu
Ile
610
Glu
Asp
Ile
Gly
Phe
690
Leu
Thr
Tyr

Asn

Thr
770

Ala

Asp

Phe

555

Gln

Phe

S8er

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala
785

Arg

Ser

Gln

580

Ser

Arg

Gln

Leu

Ser

660

Thr

Phe

Ile

Leu

ABp

740G

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 Gly Pro Leun
570

Asn Gln Ile Met
585

Asp Glu Asn Arg
600

Pro Asn Prc Ala
615

Asn Ile Met His

Ser Val Cys Leu
650

Ala Gln Thr Asp
665

His Lys Met Val
680

Glu Thr Val Phe
695

Cys His Asn Ser

Val Ser Ser Cys
730

@lu Asp Ile Ser
745

Arg Ser Phe Ser
760

Phe Agn Ala Thr
775

39/86

555

Leu

Sar

Ser

aly

Ser

635

Hisg

Ehe

TyY

Met

Asp

715

Asp

Ala

Gln

Thr

Ile

Asp

Trp

Val

620

Ile

Glu

Leu

Glu

Sexr

700

Phe

Lys

Tyr

Asn

Ile
780

Cys

Lys

Tyr

605

Gln

Asn

val

Sexr

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Tyr

Arg

520

Leu

Lieu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Lien

750

Axrg

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyr

655

Phe

Leu

Agn

Arg

ely

735

Ber

His

Asn

A% AV LS I LL0D

560

Glu

Val

Glu

Asp

Val .

640

Trp

FPhe

Thy

Pro

Gly

720

Asp

Lys

Arg

Asp



Ile Glu Lys Thr Asp Pro Trp Phe Ala His Arg Thr Pro Met Pro Lys
785 790 795 800

Ile Gln Asn Val Ser Ser Ser Asp Leu Leu Met bLeu Leu Arg Gln Ser
805 810 815

Pro Thr Pro His Gly Leu Ser Leu Ser Asp Leu Gln Glu Ala Lys Tyr
820 825 830

Glu Thr Phe Ser Asp Asp Pro Ser Pro Gly Ala Ile Rsp Ser Asn Ren
835 840 845

Ser Leu Ser Glu Met Thr His Phe Arg Pro Gln Leu His His Ser Gly
850 ' 855 860

Asp Met Val Phe Thr Pro Glu Ser Gly Leu @ln Leu Arg Leu Aan Glu
865 g70 875 880

Lys Leu @ly Thr Thr Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys
885 890 B95

Val Ser Ser Thr Ser Asn Asn Leu Ile Ser Thr Ile Pro Ser Asp Asn
900 905 910

Leu Ala Ala Gly Thr Asp 'Asn Thr Ser Ser Leu Gly Pro Pro Ser Met
915 920 925

Pro Val His Tyr Asp Ser Gln Leu Asp Thr Thr Leu Phe Gly Lys Lys
830 93B 940

Ser Ser Pro Len Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu
945 950 955 260

Asn Agn Asp Ser Lys Leu Leu Glu Ser Gly Len Met Asn Ser Gln Glu
965 970 275

Ser Ser Trp Gly Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe
980 585 290

Lys Gly Lye Arg Ala His Gly Pro Ala Leu Leu Thr Lys Asp Asn Ala
995 1000 1605

40/86



Leu

Asn

Leu

Ser

Met

Ser

Liys

Sex

Gln

Ser

cly

Gly

Ser

Asn

Phe
1010

Asn
1025

Leu
1040

Asp
1055

Leu
1070

Asn
1085

Lys
1160

Phe
1115

Arg
1130

Pro
1145

Gln
1180

Glu
1175

Ser
1190

Agn
1205

Lys Val

Ser Ala

Ile Glu

Thr Glu

Met Asp

Lys Thr

" Glu Gly

Phe Lys

Thr His

Lys Gin

Asn Phe

Phe Thr

Arg Asn

Thr His

Ser

Thi

Asn

Phe

Lys

Thr

Pro

Met

Gly

Leu

Leun

Lys

Leu

Asn

Ile

Asn

Ser

Lys

Asn

Ser

Ile

Leu

Lys

Val

Ser

ASp

Dhe

Gln

Ser
1015

Arg
1030

Pro
1045

Lys
1060

Ala
1078

Ser
1090

Bro
11058

Phe
1120

Asn
1135

Sex
1150

Glu
1165

Val
1180

Leu

1195

Glu
1210

Len

Lys

Ser

val

Liys

Pro

Leu

Ser

Leu

Lys

Gly

Thr

Lys

Leu

Thr

val

Thx

Ala

Asn

Asp

Pro

Leu

Gly

Asn

Leu

Rsn

Lys

Lys

Hisg

Trp

Pro

Leu

Met

Aly

Glu

Asn

Pro

Lys

Lys

Leu

Ile

41/86

Thr

Ile

Gln

Leun

Arg

Glu

Gln

Ser

Ser

aGglu

val

Glu

Asp

@ln

Asn
1020

Asp
1035

Asn
1050

Ile
1065

Leu
1080

Met
1095

Asn
1110

Ala
1125

Gly
1140

Lys
1155

Val
1370

Met
1185

Azn
1200

Glu
1215

Lys

aly

Ile

Hisg

Agn

val

Pro

Arg

Gln

Ser

val

Val

Leu

Glu

Thr

Pro

Leu

Asp

Gln

Asp

Trp

Gly

Val

aly

Phe

Ile

Ser

Ser

Glu

Arg

Met

Glo

Met

Ile

Pro

Glu

Lys

Pxo

Glu

Glu



Lys

Leu

Ala

Arg

@lu

Lys

AsT

Leu

ABp

Ser

Ile

Ile

Ser

Gln

Lys
1220

Thr
1235

Ser
1250

Pro
1265

Thr
1280

Agn
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

Lieu

Ser

Leu

Gln

Gln

Pro

Asn

Thry

Thr

Arg

Leu

Lys

Glu

Cys

Thr

Glu

Thr

Thr

Ser

Ala

Ser

Sexr

Gly Thr Lys

Leu Ile Gln
1225

1240

Gln Asn Val
1255

Gln Asp Fhe
1270

Hisz Thr Ala
1285

Gly Leu Gly
1300

Thr Thx Arg
1315

Gln Arg Ber
1330

Glu Thr Glu
1345

@ln Trp Ser
1360

Gln Ile Asp
1375

Pro Leu Ser
13390

Asn Arg Ser
1405

Ile Arg Pro
1420

Ser Hisz Leu

Glu

Asn

Glu

Arg

Asn

Ile

Lys

Leu

Lys

Tyr

Asp

Pro

Ile

Preo

Asn

Phe

Gly

Ser

Phe

Gln

Ser

Axrg

Glu

Asn

Asn

Cys

Leu

Ala

val

Met

Ser

Leu

Ser

Thr

Pro

Ala

Liys

Met

Glu

Lau

Pro

Leu

Ala

42/86

Val

Lys

Tyr

Asn

Lys

Lys

Asn

Len

Arg

Lys

Lys

Thi

Ile

Thr

Ser

L=u
1230

Asn
1245

Asp
1260

Asp
1275

Lys
1290

Gln
1305

132¢

Liys
1335

Ile
1350

His
1365

Glu
1380

Arg
1395

Ala
1410

Arg
1425

Tyr

Pro

Leu

Gly

Ser

Gly

Ile

Ser

Gln

Ile

Leu

Liys

Ser

Lys

val

Arg

Gln

Phe

Ala

Thr

Glu

val

Gln

Phe

Val

Thr

Gly

Val

Leu

Lys

Ile

Leu

Tyr

Asn

Glu

Glu

Gln

Arg

Asp

Pro

Ala

Ser

Ser

Fhe

Lys



Asp

Lys

Asp

val

Leu

Ile

Pro

Glu

Pro

Lys

Ile

Thr

Glu

Pro

1430

Ser
1445

Asn
1460

Gln
14758

Thr
1490

Pro
1505

Tyxr
1520

Gly
1535

Gly
1550

Phe
1565

Leu
1580

Pro
1595

Ala
1610

Ser
1625

Glu
1640

Gly

Asn

Arg

Lys

Gln

Eisg

Ala

Leu

Leu

Lys

Phe

Asn

Ile

Val
Leu
Glu
Lys
Thr
Lys
Leu
Ile
Arg
Ao
Glu
Lys
Him

Glu

Gln

Ser

Val

Lys

Ser

Asp

Asp

Liys

Val

Pro

Glu

Lys

Ala

val

Glu

Leu

Gly

Val

Gly

Leu

Leu

Trp

Ala

Leu

Trp

Lys

Ile

Thxr

1435

Ser
1450

Ala
1465

Ser
1480

Glu
1495

Lys
1510

Phe
i525

val
1540

Asn
1555

Thr
1570

Ala
1585

Lys
le00

Asp
1615

Ala
1630

Trp
1645

Ser

Ile

Leu

Asn

Val

Pro

Glu

Glu

Glu

Trp

Ser

Thr

Ala

Ala

Leu

aly

Thr

Glu

Thr

Gly

Ala

Ser

Asp

Gln

Ile

Ile

Lys

Phe

Thr

val .

Leu

Glu

Ser

Asn

Ser

Asn

Glu

Leu

Asn

Gln

43/86

Leu

Leu

Ser

Leu

Leu

Thr

Leu

Arg

Ala

Hisg

Lys

Ser

@lu

Gly

1440

Gln
1455

Glu
1470

Ala
1485

Pro
1500

Pro
1515

Ber
1530

Leu
1545

Pro
1560

Lys
1575

Tyr
1590

Ser
1505

Leu
1620

Gly
1635

Arg
1650

Gly

Met

Thy

Lys

Liya

Asn

Gln

Gly

Thr

Gly

Pro

Apn

Glo

Thr

Ala

Thr

Agn

Pro

Val

Gly

Gly

Lys

Pro

Thr

Glu

Ala

Asn

Glu

Lys

Gly

Ser

Agp

Ser

Thx

Val

Ser

Gln

Lys

cys

Lys

Arg



Leu

Ile

Asp

Thr

Gly

Gly

Agp

His

Asn

Phe

Ala

Tyr

Bhe

Cys
1655

Thr
1670

Asp
1685

Asp
1700

Arg
1715

Met
1730

Ser
1745

Gly
1760

Leu
1775

Ile
1790

Tyr
1805

Glu
1820

Phe
1835

Asp
1850

Sar

Arg

Thr

Glu

Ser

Val

Ser

Gly

Met

Ser

Pro

Trp

Cys

Gln

Thr

Ile

Asp

Tyr

Ser

Pro

Phe

Leu

Val

Ser

Ary

Lys

Lys

Asn

Thr

Ser

Glu

Phe

Ser

Gln

Thr

Leu

Thr

Leu

Lys

Val

Ala

Pro

Leu

Val

Agn

Ile

Pro

Phe

Gln

Gly

Phe

Ile

Asn

Gln

Trp

Pro
1660

Gln
1675

Glu
1690

Gln
1705

Ala
17240

Hig
1735

Lys
1750

Pro
1765

Pro
1780

Arg
1795

Ser
1810

Phe
1825

His
1840

Ala
1855

Val

Ser

Met

Ser

Ala

val

Lys

Leun

Tyr

Agn

TyT

val

Hi=

Tyr

Leu

Asp

Lys

Pro

val

Leu

val

Tyr

Ile

Gln

Glu

Lys

Met

Phe

Lys

Gln

Lys

Arg

Glu

Axg

Val

&rg

Arg

Ala

Glu

Pro

Ala

Ser

44/86

ary

Glu

Glu

Ser

Arg

Asn

FPhe

Gly

Ala

Ser

Asp

Asn

Pro

Asp

His
1665

Glu
1680

Asp
1695

FPhe
1710

Leu
1725

Arg
1740

Gln
1755

Glu
1770

Glu
1785

Arg
1800

Gln
1815

Glu
1830

Thr
1B45

Val
1860

Gln

Ile

Fhe

Gln

Trp

Ala

Glu

Leu

val

Pro

Arg

Thr

Lys

Dep

Arg

Agp

ABp

Lys

Asp

G¢ln

Phe

Asn

Glu

Tyr

Gln

Lys

Asp

Leu

Glu

Tyr

Ile

Lys

TyY

Ser

Thr

Glu

Asp

Ser

Gly

Thy

Glu

Glu



Lys

Thr

Glu

TYyr

Ile

Ala

Ala

Asn

Val

Pro

Ile

Asp
1865

Asn
1880

Phe
1895

Phe
191¢

Gln
1925

Ile
1940

Gln
1955

Glu
1870

Arg
1985

aly

2000

Trp

2015

Met

Leu

Ser

Ser
2030

Gly
2045

Gly
2060

Val

Thr

Ala

Thr

Met

Asn

Asp

Asn

Lys

Val

Arg

Thr

Met

Gln

Len

Leu

Glu

Glu

Gly

Gln

Ile

Lys

Phe

val

Leu

Ala

Ty

Ser

Asn

Phe

Asn

Asp

Tyx

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

Gly

Pro

Phe

Met

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Lren
1870

Ala
1885

Thr
1900

Glu
1915

Thr
1930

Met
1545

Arg
1960

Tle
1975

Tyr
19%0

Val
2005

Leu
2020

val
2035

His
2050

Trp
2065

Iile

Ile

Arg

Phe

hsp

Trp

Lys

Glu

Ile

Tyr

Ile

Ala

Gly

Gly

Phe

Asn

Lys

Thr

Tyr

Phe

Met

Met

Gly

Ser

Arg

Pro

Pro

Arxg

ABp

Cys

Glu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

45/86

Leu

Gln

Glu

Arg

Agn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Leu
1875

Val
1890

Thr
1205

Ala
1220

Tyr
1935

Gly
1250

Ber
1965

His
1280

Tyr
1995

Ser
2010

Leu
2025

Cys
2040

Gln
2055

Ala
2070

Val

Thr

Lys

Pro

Arg

Leu

Mek

val

Asn

Lys=

Gln

Ile

Brg

Cys

Val

Sear

Cys

Phe

Val

Gly

Phe

Leun

Ala

Ala

Thr

Thr

Leu

Gln

Trp

Asn

His

Met

Ser

Thr

Tyr

Gly

Gly

Pro

Ala

His



Tyr

Trp

Liys

Gln

Tyr

val

Ile

Ser

Ser

Ile

Pro

Arg

dln

Ser

Ser

Ser
2075

Ile
2090

Thr
2105

Phe
2120

Arg
2135

Asp
2150

Ala
2165

Thr
2180

Met
2195

Thr
2210

Ser
22258

Pro
2240

Lys
2255

Leu
2270

Gln

Gly Ser Ile

Lys Val Asp

Gln Gly Ala

Ile Tle Met

Gly Asn Ser

Ser Ser Gly

Arg Tyr Ile

Leu Arg Met

Pro Leu Gly

Ala Ser Ser

Lys Ala Arg

@ln Val Asn

Thr Met Lys

Leu Thr Ber

Asp Gly His

Asn

Leu

Arg

Thx

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Met

3ln

Ala
2080

Leu
2095

Gln
2110

Ser
2125

Qly
2140

Lys
2155

Leu
2170

Leu
2185

Glu
2200

Phe
2215

Hig
2230

Pro
2245

Thy
2260

Tyr
2275

Trp

Trp

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thr

Leu

Liys

Gly

val

Thr

Ser

Pro

Phe

Asp

Leu

Asn

Pro

cly

Lys

Asn

Gln

Glu

val

Lys

Leu

Thyr

Met

Ser

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

Phe

46/36

Lys

Ile

Ser

Lys

Val

Phe

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Glu
2085

Ile
2100

Leu
2115

Lys
2130

Fhe
2145

A1
21&0

Tyr
2175

Leu
2190

Ser
2205

Ala
2220

Ser
2235

Gln
2250

Gln
2265

Leu
2280

dln

Pro

Tyx

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ils

Asn

Phe

Gly

Ile

Gln

Gly

Pro

Ile

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

Ser

Ile

Ser

Thr

Asn

Ile

Arg

Cys

@ln

Ser

Trp

Phe

Lys

Ser

Lys



2285

Val Lys

2300

Ser
2315

Asn

Gln
2330

Pro

Gly Cys

2345

<210>
<211»
<212
<213

31
1471
DNA
Homo

<400> 31
atggeacccy

cacgecttgc
cggctecagag
caacatgcaa
agcacataca
agatetgace
aggcccgget
cgcaagtgec
tgcaagecct
cocoagcaga
acgtecacgt
tcracacgat
tteetgeteo
ccagttggac
tgtgtecatca

ccteacttge

Val Phe Gln Gly

Leu Asp Pro Pro

Ser Trp Val His

Glu Ala Gln Asp

sapiens

tegecogtetg
cocgeccaggt
aatactatga
aagtcttetg
cocagetetg
aggtggaaac
ggtactgege
gcecogggett
gtgcceeggyg
tetgtaacgt
ceccocaceoy
ceccaacacac
caatgggecee
tgattgtggg
tgacccaggt

ctgocgataa

2290

Asn
2308

Leu
2320

Gln
2335

Leu
2350

ggcegegetg
ggcatttaca
ccagacaget
taceaagacc
gaactgggtt
tcaagcetge
getgageaag
cggegtggee
gacgttetece
ggtggccatce
gagtatggcce
gcagocaact
cagooooooa
tgtgacagece
gaaaaagaag

ggcccggggt

Tyr

geegteggac
ccoctacgada
cagatgtgcet
teggacaceg
ceecgagtyget
actecgggaac
caggaggggt
agaccaggaa
aacaggactt
cctgggaatyg
ccaggggcag
cocagaaccoa
getgaaggga
ttgggtetac
cccttgtgee

acacagggec

47/86

2295

2310

2325

2340

tggagctctyg
cggagceocgg
gcagcaaatg
tgtgtgactce
tgagctgtgg
agaaccgcat
geeggetgtyg
ctkgaaacatce
catccacgga
caagcatgga
tacacttaca
geactgetec
gecactggega
taataatagg
tgcagagaga

ccgageagaa

Gln Asp Ser Phe Thr Pro Val Val

Leu Thr Arg Tyr Leu Arg Ile His

Ile Ala Lew Arg Met Glu val Leu

ggetgeggeyg
gagcacatgc
ctegeeggge
ctgtgaggac
cteceegetgt
ctgcacetge
cgegeegetyg
agacgtggty
tatttgcagg
tgcagtetyge
ccagecagtg
aagcacctcc
cttegetott
agtggtgaac
agcecaaggtyg

geacctgety

60

120

180

240

300

- 360

£20

480

540

600

660

720

780

840

900

960



atcacagegce
agggegocca
gocegggeca
gtecaccetgea
gccagcteca
gtecceoettet
ctggggagea
agttaaccag
accctgegaa
<210>
<211>

<212>
<213

32

461
PRT
Homo
<400> 32

Met Ala Pro
1

Trp Ala Ala

Ala Glu

35

Pro

Ala Gln

50

Thr

val
65

Phe Cys

Ser Thr Tyr

Gly Ser Arg

3lu Gln Asn

115

cgagctcoccag
ctecggaacoa
gcaccgggag
togbgaacgt
caatgggaga
ccaaggagga
cogaagagaa
geeggtgtgyg

ggggccctgy

sapiens

val Ala

Ala His

20

Pro Gly

Met Cys
Thr

Lys

Gln
85

Thr

Cys Ber

100

Arg Ile

Val
Ala
ser
Cys
Thr
70

Lau

Ser

Cys

cagcagctco
gocacaggca
cteagattbet
ctgtagcage
cacagatteoc
atgtgccttt
geeceoctgeoe
getgtgtegt

tccttecagy

Trp Ala

Leu Pro

Ala

Ala

ctggagaget
ccaggegtgg
teccctggty
tetgaccaca
agececteogyg
cgoteacage
cttggagtge
agecaaggtg

c

Leu Ala

10

Gln Val

25

Thr Cys

40

Sexr
E5

Lys
Ser Asp
Asn

Trp

Asp Gln

Arg

Cys

Thr

Txp

val

Leu Arg

Ser Pro

Val Cys

75

Val
[=1s]

Pbro

Glu Thr

105

Thr Cys

120

Arg

Pro Gly

48/86

cggocagtyges
aggceagtygg
gccatgggac
gcetcacagty
agtceccgaa
tggagacgce
ctgatgctgg

ggctgagece

Val Gly

Ala Phe

30

@lu Tyr

45

Gly Gln

60

Asp Ser

Glu

Cys

Gln Ala

Tyx
125

Tre

Leu

Thr

Tyr

His

Cys

Leu

Cys

1i0

Cys

gttggacaga
ggeeggggag
ceaggheaat
ctocteccaa
ggacgagcag
agagaccctg
gatgaageoa

tggcaggatyg

Glu
15

Leu

Pro Tyr

Agp Gln

Ala Lys

Glu Asp

80

Ser
95

Thr Arg

Ala Leu

1020

1080

1140

1200

1260

1320

1380

1440

1471



Ser

Pro

145

Cys

Asp

Asn

Met

Gln

225

Phe

Asp

Leu

Lys

Ala

305

Ile

Ala

Lys

130

Gly

Liys

Ile

Ala

Ala

210

His

Leu

Phe

Leu

Lys

290

Asp

Thr

Leu

Gln

Phe

Pro

Cys

Ser

195

Pro

Thr

Leu

Ala

Ile

275

Pro

Lys

Ala

Asp

Glu
Gly
Cys
Arg
180
Met
Gly
Gln
Pro
Leu
260
Ile
Leu
Ala

Pro

Arg
340

Gly

Val

Ala

165

Pro

Asp

Ala

Pro

Met

245

Pro

Gly

Cys

Aryg

Ser

325

Arg

Cys

Ala

150

Pro

His

Ala

Val

Thr

230

Gly

val

Val

Leu

Gly

310

Ser

Ala

Arg

135

Arg

aly

Gln

val

Eis

215

Pro

Pro

Gly

val

Gln

295

Thr

Ser

Pro

Lau

Pro

Thr

Ile

Cya

200

Leu

Glu

Ser

Leu

Asn

280

Arg

@ln

Ser

Thr

Cys

Gly

Phe

Cys

185

Thr

Pro

Pro

Pro

Ile

265

Cys

Glu

Gly

Ser

Arg
345

Ala

Thr

Ser

170

Asn

Ser

Gln

Ber

Pro

250

val

Val

Ala

Pro

Ser

330

Asn

49/86

Pro Leu Arg
140

@lu Thr Ser
155

Asn Thr Thr

Val val Ala

Thr Ser Pro
205

Pro Val Sex
220

Thr Ala Pro
235

Ala Glu Gly

Gly Val Thr

Ile Met Thr
285

Lys Val Pro
300

@lu ¢ln Gin
31s

Leu Glu Sexr

@ln Pro Gln

Lys

Asp

Ser

Ile

180

Thr

Thr

Ser

Ser

Ala

270

Gln

His

His

Ser

Ala
350

Cys Arg

val val
160

Sexr Thr
175

Pro Gly

Arg Ser

Arg Serx

Thr Ser
240

Thr Gly
255

Leu Gly

Val Lys

Leu Pro

Leu Leu
320

Ala Ser
335

Pro Gly



Val Glu Ala

358

Asp Ser Ser

370

Val Asn
385

Val

Ala Ser Ser

Lys Asp Glu

Gln Leu Glu

435

Leu Pro
450

Leu

<210>
<21l>
<212>»
<213

33
1475
DHN2A.
Homo

<400> 33
tecacctgte

agcgccceoga
tcgtgagcgé
taaatggagg
caaagaaatt
atggtcactt
ggaactctgce
tgggeotggg
atgtgeaggt
gaaaaaagcoc
ggcocegett

cggccatcta

Ser Gly

Pro

Gly

Cys Ser

Ala

Gly

Ser

Gly Glu

360

His
375

Gly

Ser Asp

390

Thr Met

405

Gln
420

Val

Thx Pro

gly val

sapiens

gocgeagega
cctegecace
ctceaaagge
aacatgtgtg
cggagggceayg
ttacogagga
cactgtoctt
gaaacataat
gggectaaag
cteoteteoct

taagattatt

caggaggcoac

Gly

Pro

Glu

Pro

Asp Thr

Phe Serxr

Ala

Thr

Hig

Asp

Lys

Arg Ala

Gln

Val

Ser
395

Ser

Ser Ser

410

Glu Glu

425

Thr Leu

440

Asp Ala

455

cggetogege
atgagagcaog
agecaatgaac
tecaacaagt
cactygtgaaa
aaggccagaa
cagcaaacgt
tactgeagga
cecacettgtee
ccagaagaat
gggggagaat

<¢ggggggget

Lieu

Gly

Gly Ser

Met Lys

cctectgeoyg
tgctggegey
tteatecaagt
acttcteocaa
tagataagtc
ctgacaccat
accatgccoea
acccagacaa
aagagtgeat
taaaatttca
tecaccaccat

ctgteaccta

50/86

Thr
365

Ser

Asn Val

380

Gln Cys

Pro Ser

Cys Ala

430

Thr Glu

445

Pro Ser

460

cagecaccga
cctgetbcte
tocecatcgaac
catteactag
aaaaacctgc
goggceggece
cagatctgat
cocggaggoega
ggtgcatgac
gegtggccaa
cgagaaccag

cgtgtgtgga

Gly Ser

Thr Cys

Ser Ser

Glu Ser

Phe Arg

Glu Lys

Ser

Ile

Gln
400

Pro
415

Ser

Pro

goegecgtbet
tgegtocetgg
tgtgactgte
tgcaactgec
tatgagggga
tgectgecct
gototteage
coctgatget
tgegeagatbg
aagactctga
coctyggtityg

ggcagoctca

60

120

180

240

300

360

420

480

540

600

660

720



tecageoecttg
actacategt
ttgaggtaga
acgacattge
ctatacagac
agatcactgyg
tgactgttgt
aagtcaccac
gagactcagyg
tgagctggag
acttettace
ccccagggag
catctecate
<210>
<211>

<212>
<213>

34
431
DRT

<400> 34

Met Arg Ala

1

Asp Ber

Cys Lau

35

Trp
20

Asp
65

Lysa

Lya Ala

Homo

Lys

Asn

Cys

Ser

Ser

ctgggktgatc
ctacecktgggt
aaaccteate
cttgctgaag
catctgc&tg
ctttggaaaa
gaagetgatt
caaaatgctyg
gggaccccte
cegtagatgt
ctggatceoge
gaaacgggea

agctgtaaga

gaplens

Leu Leu Al

Gly Ser As

20

@ly Gly

Asn Cys

Lys Thr

70

Thr Asp

85

Thr

Pro

Cys

agcgocacac
cgetcaagge
ctacacaagy
atcegtteca
coctcgatgt
gagaattcta
tcecaccgag
tgtgctgety
gtctgttece
gecctgaagy
agtecacacca

ccaccegett

agagactggg

a Arg Leu

n Glu Leu

Cys Val
40

Iyes Lys
E5

Tyr Glu

Met GQly

Leu

Hig

actgetteat
ttaactccaa
actacagege
aggagggeag
ataacgatcc
cegactatet
agtatcagca
acccacagtg
tocaaggeeg
acaagccagg
aggaagagaa
tcttgetagt

aagat

Leu Cys
10

Gln val
25

Ser Asu Lys

Phe

Gly Gly

Agn Gly
75

Gly

Arg Pro Cys

20

51/86

tgattaccca
cacgcaagyy
tgacacgett
gtgtgegeag
cecagtttgge
ctatecggag
gcocecactac
gaaaacagat
catgactitg
cgtetacacg
tggecetggec

tgtecattttt

Val Leu Val

Pro
30

Tyr
45

Gln
a0

His Cys

His

Leu

Ser Asn

Phe Ser

Phe Tyr

Pro Trp

aagaaggagyg
gagatgaagt
éctcaccaca
ceateccgga
acaagctgtg
cagctgaaga
tacggetctyg
tectgecagyg
actggaattg
agagtctcac
ctctgagggt

gcagtagagt

Val
15

Ser

Cys Asp

Ran Tle

Glu Ile

Arg Gly

2Asn Ser

95

780

840

2800

960

1020

1080

11449

1200

1260

1320

1380

1440

14758



Ala

Gln

Glu

145

Pro

Phe

Phe

Cys

Cys

225

"BArg

Glu

His

Ala

Asn
305

Thr

Len

Arg

130

Cys

Glu

Lys

Ala

aly

210

Phe

Sexr

Asn

Asn

Gln

290

Asp

Val

Gly

115

Pro

Met

Glu

Tle

Ala

1585

Gly

Ile

Arg

Leu

Asp

275

Pro

Pro

Leu

100

Leu

Trp

val

Leu

Ile

180

Ile

Ser

Asp

Leu

Ile

260

Ile

Ser

Gln

Gln

Gly

Cys

Hig

Lys

165

Gly

Leu

Tyr

Agn

245

Leu

Ala

Arg

Phe

Gln

Lys

Tyr

ABSp

150

Phe

Gly

Arg

Ile

Pro

230

Ser

His

Leu

Thr

Gly
310

Thr

Val

135

Cys

Gln

Glu

Arg

Ser

215

Lys

Asn

Lys

Leu

Tle

295

Thr

Tyr

Asn

120

Gln

Ala

Cys

Phe

His

200

Pro

Lys

Thr

Asp

Lys

280

Gln

Ser

His

105

Tyr

Val

Asp

Gly

Thr

185

Arg

Cys

Glu

Gln

TYY

265

Ile

Thr

Cys

Ala

Cys

Gly

aly

Gln

170

Thr

aly

Trp

Asp

Gly

250

Ser

Arg

Ile

Glu

52/86

Arg

Leu

Lys

155

Lys

Ile

Gly

Val

TyY

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

Bro

Leu

Asn

Val

1205

Ser

Val

Lys

Thr

Glu

285

Pro

dly

&sp

110

Asp

Leu

Ser

Arg

Gln

120

Thr

Ala-

Tyr

Phe

Leu

270

Gly

Ser

Phe

Ala

Asn

val

Ser

Pro

175

Pro

Tyr

Thy

Leu

Glu

255

Ala

Arg

Met

Gly

Leu

Arg

Gln

Pxro

160

Arg

Trp

Val

Cly

240

val

His

Cys=

Tyr

Lys
320



Glu Asn Ser Thr Asp
325

val Lys Leu Ile Ser
340

Ser @lu val Thr Thr
3153

Thr Asp Ser Cys Gln
370

@ln Gly Arg Met Thr
385

Ala Leu Lys Asp Lys
4058

Pro Trp Ile Arg Ser
420

<210> 35
<211> 107
<212> PRT

<213> Mus musculus
<400> 35

Asp Ile Gln Met Thr
1 5

Asp Axg Val Thr Ile
20

Val Ala Trp Tyr Gln
35

Tyr Ser Ala Ser FPhe
50

Ser Arg Ser Gly Thr
65

Glu Asp Phe Ala Thr

Tyr

Lys

Gly

Leun

390

Pro

Gln

Thr

Gln

Leu

hsp
70

Tyxr

Len

Arg

Met

Asp

375

Thr

Gly

Thr

Ser

Cys

Lys

Tyx

E5

Phe

Tyr

Tyr

Glu

Ley

360

Sex

Gly

Val

Liys

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

Liys

val

Thr

Gln

53/86

Gln

Gln

Ala

Pro

Ser

395

Arg

Asn

Leu

Gln

Ala

Pro

Tle

75

His

Leu

Pro

Asp

Leu
aso

Trp

Val

Gly

Ser

aAsDp

Pro

Ser

60

Ser

Tyxr

Lys
His
Pro
365
Val
Gly

Ser

Leu

Ala
val
Lys
45

Arg

Ser

Met

Tyr

350

Gln

Cys

Arg

His

Ala
430

Ser

Asn

30

Leu

Phe

Leu

Thr

Thr val
335

Tyr Gly

Trp Lys

Ser Leu

Gly Cys
400

Phe Lieu
415

Leu

Val Gly

15

Thr Ala

Leu Ile

Ser Gly

Gln Pro

80

Pro Pro

et S S AT S il Al W



85

90

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

<210>
<21l>
<212>
<213

<400

Glu Val Gln Len

1

Ser

Ala Arg Ile
50

Lys
85

Leu

Ser Argq Trp

Gly

<210>
<211>
212>
<213

<400

Leu Arg

Ile His

\
Gly Aryg

Gln Met

Thr Leu Val

100

36
120
PRT
Mug musculus

36

Val

Leu
20

Ser

Trp Val

35

Tyr Pro

Phe Thr

Ser
85

Apn

Gly
100

Gly

Thr
115

37

120

PRT

Mus musculus

37

Glu

Cys

Arg

Thr

Ile

70

Leu

Rap

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Gly

Ala

Ala

40

aly

Ala

Ala

Phe

Ser
120

105

Gly

Ser

25

Pro

Tyr

Asp

Glu

Tyr
105

]

Gly Leu Val
10

Gly Phe Asn

Gly Lys Gly

Thr Arg Tyr
60

Thr Ser Lys
75

Agp Thr Ala
90

Ala Met Asp

Gln

Ile

Leu

45

Ala

Asn

Val

Pro

Lys

30

Glu

Asp

Thr

Tyzr

Trp
110

95

Gly

15

Asp

Trp

Ser

Ala

Tyr

Gly

Gly

Thr

Val

val

Tyr
80

Cys

Gln

@ln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln

1

5

10

54/86

15



Thr Leu Thr Leu Thr

20

Gly Met Ser val @ly

35

Trp Leu Ala Asp Ile

50

Leu Lys
65

Ser Arg Leu

Val Leu Lys Val Thr

Cys Ala

Gly Thr

<210>
<211>
<212>
<213>

<400>

Asp Ile
1

85

Arg Ser Met
100
Thr Val Thr
115
38
106
PRT
Mus musculus

38

Gln Met Thr

Asp Arg Val Thr Ile

20

Hip Trp Tyr Gln Gln

Asp Thr
50

35

Ser Lys Leu

@ly Ser Gly Thr Glu

&5

Asp Phe Ala Thr Tyr

85

Cys

Txp

Txp

Thy

70

Asn

Ile

Val

Gln

Thr

Lys

Ala

Phe
70

Tyr

Thr

Ile

Trp

55

Tle

Met

Thr

Ser

Ser

Cys

Pro

Ser

55

Thx

Cys

Phe

Arg

40

Asp

Ser

Asp

Asn

Ser
120

Pro

Lys

Gly

40

Gly

Leu

Phe

Ser

25

Gln

Asp

Lys

Prc

Trp
105

Ser

Cye

25

Lys

vVal

Thr

Gln

Gly

Pro

Lys

Asp

Ala

S0

Tyr

Thr

10

Gln

Ala

Pro

Ile

Gly
20

55/86

Phe

Sex

Lys

Thr

75

Asp

Phe

Leu

Len

Pro

Ber

Ser

75

Sex

Saer Leun Ser
30

Gly Lys Ala
45

Agp Tyr Asn
60

Ser Lys Asn

Thr Ala Thr

Asp Val Trp
11¢

Ser Ala Ser

Ser Val Gly
30

Lys Leu Trp
45

Arg Phe Ser

Ser Leu Gln

Gly Tyr Pro

Thr

Leu

Pro

Gln

Tyr

Gly

Val
15

Tyr

Ile

Gly

Pro

Phe
a5

Ser

Glu

Ser

Val

80

Tyr

Ala

Gly

Met

Tyr

Ser

Asp

Thr



Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

<210> 39

«211> 1039
<212> DNA
<213> Homo

<400> 38
toctgeoacag

ttttetttaa
cattetegte
ggggcgetge
ttecaacatce
gtgcagatecc
actgecegtgg
gtggtcagtyg
cotgaccagy
aacgacacct
agggagtttg
getctectatg
atgggugact
ctgtggacaa
cccacgeact
gttecegact
gcocaageca
cacaccagtt
<210> 40
<211> 282
<212> PRT
<213> Homo

<400> 40

100

sapiens

gcagtgcett
gcagcaaaag
atctetgagg
tggeactgge
agacatttgg
tgageegeta
ggaagctgct
agccactggg
tgtetgeggt
tcaaccgaga
ceattgttee
acgtctacct
tecaatgeggy
gececcacctt
gtgectatga
cggctettoc
tecagtgacca

gaactgcag

sapiens

gaagtgette
gagaaaattg
acatcaccat
ggccetactg
ggagaccaad
tgacatecgee
ggacaaccte
acggaacagc
ggacagctac
gocagceatt
cectgeatgeg
ggatgtccaa
ctgeagetat
ceagtggety
caggategtyg
ctttaactte

ctatccagtyg

105

ttecagagacc
tecatcaaagg
catctcagga
cagggggccy
atgtecoaatg
ctggtccagg
aatcaggatg
tataaggagce
tactacgatg
gtcaggttet
gccceggggy
gagaaatggy
gtgagaccect
atoccecocgaca
gttgecaggga
caggctgect

gaggtgatge

tttctteata
atattccaga
tgaggggeat
tgtececetgaa
cecacecctegt
aggtcagaga
caccagacac
getacctgtt
atggctgega
tctecoggtte
acgcagtage
gcttggagga
cocagtggte
gogetgacac
tgctgectocy
atggcectgag

tgaagtgage

gactactttt
ttettgacag
gaagctgeotg
gategeagece
cagctacatt
cagecacctg
ctatecactac
cgtgtacagg
gocotgeggy
cacagaggtc
cgagatcgac
cgteatgttyg
ateccatecge
cacagctaca
aggcgcegtt
tgaccaactg

agaccctece

Met Arg Gly Met Lys Leu Leu Gly Ala Leu Leu Ala Leu Ala Ala Leu

56/86

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

200

960

1020

1038



Leu

Phe

Gln

Ser

63

Ala

Sear

Ala

Asp

Thr

145

Aep

Gln

Ala

Trp

Thr
225

Gln

Gly

Ile

50

His

Pro

Tyr

Val

Thr

130

Glu

Ala

Glu

cly

Thr

210

Ala

Gly

@lu

35

Leu

Leu

Asp

Lys

Asp

115

Phe

Val

Val

Lys

Cys

195

Ser

Thr

Ala Val
20

Thr Lys

Ser Arg

Thr Ala

Thr Tyr

85

Glu Ary
100

Ser Tyr

Asn Arg

Arg Glu

Ala Glu

165

Trp Gly
180
Ser Tyr

Pro Thr

Pro Thr

Ser

Met

val

70

Hig

TYL

Tyr

Glu

Phe

150

Ile

Leu

val

Phe

His
230

Leu

sSer

Bsp

55

Gly

Tyr

Leu

Tyr

Pro

135

Ala

Asp

Glu

Arg

Gln

215

Cya

Lys

Asn

40

Ile

Lys

Val

Phe

Asp

120

Ala

Ile

Ala

Asp

Pro

200

Trp

Ala

Ile

25

Ala

ala

Leu

Val

val

105

Asp

Ile

Val

Leu

Val

185

Ser

Lieu

Tyr

10

Ala

Thr

Leu

Leun

Ser

S0

Tyr

Gly

val

Pro

Tyr

170

Met

Gln

Ile

Asp

57/86

Ala

Leu

Val

Asp

75

Glu

Arg

Cys

Arg

Leu

185

ASp

Leu

Trp

Fro

Arg
235

Phe

Val

Gln

&0

Asn

Pro

Pro

Glu

Phe

140

His

val

Met

Ser

Asp

220

Ile

Asn

Ser

45

Glu

Leu

Leu

Asp

Fro

125

Phe

Ala

Tyr

Gly

Ser

205

Ser

Val

Ile

30

Tyx

val

Asn

Gly

Gln

110

Cys

Ser

Ala

Leu

Amp

190

Tie

Ala

val

i5

Gln
Ile
Arqa
Gln
Arg
95

Val
Gly
Arg
Pro
Asp
175
Phe
Arg

Asp

Ala

Thr

Vval

Asp

Asp

80

Asn

Ser

Asn

Phe

Gly

160

Val

Asn

Leu

Thr

Gly
240



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 @&ln Leu Ala Gln Ala Ile Ser

260

265

Asp His Tyr Pro Val Glu Val Met Leu Lyg

275

<210>
<21l>
<212
<213>

41

678
DNA
Mus

<400> 41
gacatcttge

tteocteetgea
aatggttete
aggtttagtg
gaagatatty
gggacaaatt
cotggaggat
atgaactggg
aaatctatta
agagatgatt
ggegtttatt
accactctea
42

226

PRT
Mus

<210>
<21ll>
212>
<213>

<400s> 42

misculus

tgactcagte
gggccagtca
caaggcttct
geagtggate
cagattatta
tagaagtaaa
ccatgaaact
tocegocagte
attctgeaac
ccaaaagtge
actgttcocag

cagtctee

musculug

280

teocageoeate
gttegttgge
cataaagtat
agggacagat
ctgteaacaa
agaagtgaay
ctectgtgtt
tccagagaay
acattatgeg
tgtctacctyg

gaattactac

ctgtctgtga
tcaagcatcc
gettetgagt
tttactetta
agteataget
cttgaggagt
gactctggat
gggettgagt
gagtctgtga
caaatgaceg

ggtagtacet

270

gtcoaggaga
actggtatca
ctatgtetag
geateaacac
ggecatteac
ctggaggagg
tecatttteag
gggttgetga
aagégaggtt
acttaagaac

acgactactg

aagagtcagt
goazagaaca
gatcecttee
tgtggagtet
gtteggcteg
cttggtgeaa
taaccactgg
aattagatca
caccatotca
tgaagacact

gggccaaggc

Agp 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

800

660

678



Ile

Lys

Ser

65

Glu

Thr

Glu

Cys

Arg

145

Lys

Phe

Thr

Tyr

val
225

His

Tyr

50

Gly

Asp

FPhe

Ser

Val

130

Gln

Ser

Thr

Agp

Tyt

210

Ser

<210>
<21l1l=

Trp

35

Ala

Ser

Ile

Gly

Gly

115

Ala

Ser

Ile

Ile

Leu

195

Gly

43
450

20

TyTr

Ser

Gly

Ala

Ser

1lo00

Gly

Ser

Pro

Asn

Ser

180

Arg

Ser

Gln

Glu

Thr

Asp

85

Gly

Gly

Gly

Glu

Ser

165

Arg

Thr

Thr

Gln

Ser

Asp

70

Tyx

Thr

Leu

Phe

Lys

150

Ala

Rsp

Glu

Tyr

Arg

Met

55

Fhe

Tyx

Asn

Val

Ile

135

Gly

Thr

Asp

ABP

Asp
215

Thr

40

Ser

Thr

Cys

Leu

Gln

120

Phe

Leu

Ser

Thr
200

Tyr

25

Asn
Gly
Leu
Gln
Glu
105
Pro
Serx
Glu
Tyr
Lys
185

Gly

Trp

Gly

Tle

Ser

dln

890

Val

Gly

Agsrn

TP

Ala

170

Ser

Val

Gly

59/86

Ser

Pro

Ile

75

Sexr

Lys

Gly

His

val

155

Glu

Ala

Tyx

Gln

Pro

Ber

60

Asn

His

Glu

Ser

Trp

140

Alza

Ser

Val

Tyr

Gly
220

Arg

45

Axg

Thr

Ser

Val

Met

125

Met

Glu

Val

Tyr

Cys

205

Thr

30

Leu

Phe

Val

Trp

Lys

110

Lys

Asn

Tle

Lys

Leu

180

Ser

Thr

Leu

Ser

Glu

Pro

95

Leu

Leu

Trp

Arg

Gly

175

Gln

Arg

Leu

Ile

Gly

Ser

80

Phe

Glu

8exr

Val

Ser

160

Arg

Met

Asn

Thr



<212>
<213>

DA
Homo

<400> 43
getgecatcag

geetoetgeoe
tgaaccaaca
gaggettett
tggagctggg
tgecagaagey
agaactactg

agagagatgg

44
110
PRT
Homo

<210>
<211
<212
<2135
<4 00> 44

Met Ala Leu
1

Trp Gly Pro

Leu
35

Ser His

Phe Tyr Thr

50

Gln
65

Val Glu

Ala Leu Glu

Thr Ser Ile

<210> 45

gapiens

aagaggcocat
cctgetggeg
cetgbtgcgge
ctacacaccc
cgggggccect
tggcattgtg
caactagacy

aatazaagoce

sapiens

Met Ar

Trp

Agp Pro Al

20

Val Glu Al

Pro Lys

Leu Gly

70

Ser Le

85

Gly

Cys Ser

100

caagcacate actgtectte

ctgctggoee tetggggacce

tecacacetgyg tggaagetet

sagacocges gggaggeaga

ggtgecaggeca gcctgcagee

gaacaatgct gtaccageat

cagccocgeag goageoeocee

ttgaaccage

Thr

Gly

Len

g Leu

a Ala

a Leu

Arg

55

Gly

u Gln

Tyr

Leu

Ala

Tyx

40

Arg

Pro

Lys

Gln

Pro

Phe

25

Leu

Glu

Gly

Arg

Leu
105

Leu

10

Val

val

Ala

Ala

Gly

90

Glu

60/86

Leu

Asn

Cys

Glu

Gly

75

Ile

Asn

tgcecatggoc
tgaccecagee
ctacctagtyg
ggacctgcayg
cttggeecty
ctgcteccte

accogcogeco

Ala Leu Leu

Leu
30

Gln His

Glu
45

Gly Arg

Asp Leu Gln

60

Ser Leu Gln

Val Glu Gln

Asn
110

Tyr Cys

ctgtggatge
goageetttg
tgcggggaac
gtggggeagg
gaggggtoce
taccagctygg

tecectgoaceyg

Ala

15

Cys

Gly

Val

Pro

Cys
95

Leu

Gly

Phe

Gly

Leu

80

Cys

60

120

180

240

300

360

430

450



<211l>
«<212>
<213

1203
DNA

<400> 45

atgggaggtt
cectetgggat
ccagattagg
ggagactteg
gctcagggea
tcaggaagac
cagtggaact
tttectgetg
atategtecaa
ggattectag
acaataccac
acgbtgtectg
ccaatttgte
ctgctgetat
tgtecetetac
cotgetcaag
tgoacttgta
tcagteegtt
tcceccactyg
aacatcttga
tga

<210
<211>

<212>
<2135

46
400
PRT

<400> 46

ggtcttecaa
tcttteeega
acttcaacoo
ggccagggtt
tattgacaac
agectactco
cecacaacatt
gtggcteecag
tettetegag
gacceoetget
agagtctaga
gccaaaattc
ctggttateg
gectcatett
ttecaggasac
gaacctetat
ttececateee
tecteoetgaet
tttggettte

gtccettttt

Hepatitis B virus

acctegacaa
teoaccagtty
caacaaggat
cacocgacoa
agtgecagea
catctecteea
ccaccaagct
ttecggaaca
gactggggac
cétgttacag
ctogtggtgg
gecagkeccca
ctggatgtat
cttgttggtt
atcaactacc
gtttccotet
atcatcetgy
cagtttacta
agttatatgy

acctetatta

Hepatitis B virus

ggcatgggga
gacactgegt
cactggecag
cacggoggte
gcgectecte
cctetaagayg
ctgetagato
gtaaaccetg
cetgeacoga
gcggagttet
acttctectea
accteocaate
ctgeggegtt
cttctggacﬁ
agcacgggac
tgttgctgta
getttegeaa
gtgccatttg
atgatgtggt

ccaattttet

cgaatettte
tcggagcecaa
aggcaatcaa
ttttggggty
ctagttteceac
acagteatece
ccagagtgag
ttocgactac
acatggagag
tettgttgac
attttctagg
actcaccaac
ttatcatatt
accaaggtat
catgcaagac
caaaacctte
gattectatyg
ttcagtggtt
attgggggce

tttgtetttyg

tgttececaat
ctcaaacaat
ggtaggagceg
gagcccteayg
caatcggeag
teaggocoaty
gggectatat
tagtctcacce
cacaacatca
aagaatccte
gggageacce
c¢tettgtect
cetctteate
gttgececeogtt
ctgcacgatf
ggacggaaac
ggagtgggec
cgeagggetit
aagtctgtac

ggtatacatt

Met Gly Gly Trp Ser Ser Lys Pro Arg Gln Gly Met Gly Thr Asn Leu

1

5

10

61/86

15

&0

120

180

240

300

360

420

4890

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1203



Ser

Ala

Lys

Pro

65

Ala

Arg

Gln

Gly

145

Ile

Ser

Phe

Trp

Gln
225

Val

Phe

Asp

50

Gly

Gln

Asn

Asp

2la

130

Ser

Ser

Thr

Phe

Trp

210

AsSD

Pro

Gly

35

Fhe

Gly

Arg

Ser

115

Leu

Ser

Ser

Thr

Leu

1595

Thr

Ser

Asn
20

Ala

Trp

Thr

Ile

Gln

100

Leu

Ser

Ile

Ser

180

Leu

Ser

Gln

Pro

Asn

Pro

Pro

L.eu

85

Ser

Pro

Asp

Gly

Phe

165

Gly

Thr

Leu

Sexr

Leu

Ser

Glu

Pro

70

Thr

Gly

Gln

Pro

Thr

150

Ser

Phe

Arg

Asn

Pro
230

Gly Phe

Asn Asn
40

Ala Ile
55

Hig Gly

Thr Val

Arg Gln

Ala Met
120

Arg Val
135

Val Asn

Arg Thr

Leu Gly

Ile Leu
200

Phe Leu
215

Thr ser

Bhe
25

Pro
Liys
aly
Pre
Pro
i05
Gln
Arg
Pro
Gly
Pro
185
Thr

Gly

Asn

Pro

Asp

Val

Leu

Ala

a0

Thr

Trp

Gly

Vval

Asp

170

Leu

Ile

Gly

62/86

Asp

Trp

Gly

Leu

75

Ala

Pxo

Asn

Leu

Pro

155

Pro

Leu

Pro

Ala

Ser
235

Asp

Ala

60

Gly

Fro

Ile

Sexr

Tyr

140

Tht

Ala

Val

Gln

Pro

220

Pro

Gln

Phe

45

Gly

Trp

Fro

Ser

Thr

125

Phe

Thr

Pro

Leu

Ser

205

Thr

Thr

Leu

30

Asn

Asp

Ser

Prao

Pro

iio

Thr

Pro

Val

Asn

Gln

150

Leu

Cys

Ber

Asp

Pro

Fhe

Pro

Val

985

Pxo

Phe

Ala

Sex

Met

175

Ala

Asp

Pro

Cys

Pro

Agn

Gly

Gln

80

Ser

Leu

Gly

Pro

160

Glu

Gly

Ser

Gly

Pro
240



Pro

Phe

Asp

Thr

Thr
305

Cys

Trp

Fhe

Ile

Pro
385

Ile

Leu

Tyr

Thr

290

Ser

Thr

Glu

Val

Trp

370

Phe

<210>
<21l>

<212>
<2135

<400> .
cgaaccacte agggteccotgt ggacagetea cetagetgea

Cys

Phe

Gln

275

Ser

Met

cys

Trp

G¢ln

355

Met

Leu

47
789
DNA
Homo

47

Pro

Ile

260

Gly

Thr

Phe

Ile

Ala

340

Trp

Met

Pre

Gly

245

Leu

Met

Gly

Pro

Pro

325

Ser

Fhe

Trp

Leu

sapiens

Tyr

Len

Leu

Pro

Ser

310

Ile

Val

Ala

Tyr

Leu
390

Arg

Leu

Pro

Cys

295

Cys

Pro

Arg

Gly

Txp

375

Pro

Trp

Cys

Val
280

Lys

Ser

Phe

Leu

360

Gly

Ile

Met Cys Leu
250

Leu Ile Phe
265

Cys Pro Len

Thr Cys Thr

Cys Thr Lys
315

Ser Trp Ala
330

Ser Trp Leu
345

Ser Pro Thr

Pro Ser Leu

Phe Phe Cys
395

gteectgete ctggettttg gectgetetg cetgocctag

cccaaceatt cocttatecea ggecttttga caacgetatg

cecagetggee tttgacaccet accaggagtt tgaagaagec

gtatteatte ctgcaéaacc cceagaccte ceteotgttte

63/86

Arg

Leu

Leu

Ile

300

Pro

Phe

Ser

val

Tyr
380

Leu

Arg

Leu

Pro

285

Pro

Ser

Ala

Leu

Typ
365

Asn

Trp

Phe

Val

270

Gly

Ala

Asp

Arg

Leu

350

Leu

Ile

Val

atagetacag

cttcaagagy

ctecgegqecce

tatatcccaa

tecagagtota

Ile Ile
255

Leu Leu

Thr Ser

Gln Gly

Gly Asn
32¢

Phe Leu
335

Val Pro

Ser Vval

Len Ber

Tyr Ile
400

getecoggac
geagtgectt
atcgtotgea
aggaacagaa

ttecgacace

60

120

180

240

300



cteocaaragy gaggaaacac aacagaaatc caacctagag
geteatecag togtggetgyg ageccegtgea gttectcoagg
ggtgtacgge goctetgaca gcaacgtcta tgacctocta
ccaaacgcty atggggagge tggaagatgy cagoeccccegg
gacctacage aagttcgaca caaactecaca caacgatgac
getgetcectace tgettcagga aggacatgga caaggtogag
gtgcegetot gtggagggea gotgtggett ctageotgece
ctecceagtg cotetectgg cecctggaagt tgecacteca
aataaaatta agttgeatc
<210> 48
<211> 217
<212> PRT
<213> Homo sapisns
<400> 4B
Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu
1 5 10
Cys Leu Pro Trp Leu Gln Glu @ly Ser Ala Phe
20 25
Ser Arg Pro Phe Asp Asn Ala Met Leu Arg Ala
a5 40
Leu Ala Phe Asp Thr Tyr Gln @Glu Phe Glu Glu
50 55
Glu Gln Lys Tyr Ser Phe Leu Gln Asn Pro Gln
65 70 75
Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg Glu
85 20
Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu
100 105
Leu Glu Pro Val Gln Phe Leu Arg 3er Val Phe
115 120

64/86

ctgctcegea
agtgtettcg
aaggacctag
actgggeaga
geactactea
acatteocetge
gggtggeatc

gtgeccacca

Ala Phe

Pro Thr

30

His Arg

45

Ala
60

Tyr

Thr Ser

Glu Thr

Leu Ile

Ala Asn

125

Gly

Ile

Leu

Ile

Iieu

Gln

Gln

110

Sexr

tctcoceotget
ccaacagect
aggaaggceat
tottecaadea
agaactacgy
gecatcgtgea
cctgtgacce

gecttgtect

Lew Leu
15

Pro Leu

His Gln

Pro Lys

Cys Phe
BO

Gln Lys
95

Ser Trp

Leu Val

360

420

480

540

600

660

720

780

789



Tyr Gly Ala

130

Glu
145

Gly Ile

Thr Gly Gln

Hi= Asn Asp

Lys Asp

185

Ser Val

210

Arg

<210>
<211>
<212>
<213>

49
263
DNA
Homo

<400> 489
atggagacag

gacgtcagge
gteoeggocy
aggeccgedgc
caggagtcgg
cegtgeccay
aaggacaccc
cacgaagacc
aagacaaagc
gtectgeace
ctecceoagece
gtgtacacce

ctggtcaaag

Ser

Gln

Ile

Asp

180

Met

Glu

Asp

Thr

Phe

165

Ala

Asp

Gly

sapiens

acacactcct
gagggecceg
agtgcttega
cgaaacogyc
tgggcgeggg
cacctgaact
teatgatcte
ctgaggtcaa
cgegggagyga
aggactggck
ccatcgagaa
tgeccceeate

gcttetatec

Ser

Leu

150

Lys

Leu

Lys

Ser

Asn Val

135

Met Gly

Gln Thr

Leu Lys

val @Glu

200

Cys Gly
218

gttatgggty
gagectgegg
cctgetagte
cggggccage
ggeeggegag
cctgggggga
ceggaccock
gttcaactgg
geagtacaac
gaatggcaag
aaccatetoc
cocgggatgag

cagcgacatc

Tyr Asp Leu

Arg Glu

155

Leu

Ser
170

Tyr Lys

Asn
185

Gly

Thr Phe L.eu

Phe

ctgotgetet
ggcagggacy
cgecactgeoyg
agecctgoge
geggeggteg
cogtoagtet
gaggtcacat
tacgtggacyg
agcacgtaca
gagtacaagt
aaagccasadg
ctgaccaaga

gecgtggagt

65/86

Leu

140

Asp

Phe

Leu

Arg

gggttecagy
cgcocageece
tggectgegy
ccaggacgge
acazaactca
toctottece
gegtggtggt
gcgtggaggt
gtgtggteayg
gcocaadggtetce
ggcagececy

accaggteay

gggagageaa

Lys Asp Leud

Gly Ser Pro

Rgp Thr Asn
175

Leu Tyr Cys
1580

Ile Val Gln
205

Glu

Arg

160

Ser

Phe

Cys

ttecactggt
cacgecotge
gctectgege
getgecagocoy
cacatgeoca
ccoaaaaceos
ggacgtgagc
gcataatgcoe
cgteccteace
caacaaagaee
agaaccacag
cetgacctge

tgggcageeg

60

120

180

240

300

360

420

480

540

600

660

720

780



gagaacaact acaagaccac goctcoogtg ttggactocg acggetoctt cttcoetetac 840

agcaagectca ccgbggacaa gagceaggbgy cagcagggga acgtcttete atgotecogtyg 900

atgcatgagg ctctgcacaa ccagctacacg cagaagagcc tctccoctgte teoccgggaaa 260
tga 963
<210»> 50

<211> 320

<212> PRT

<213> Homo sapiens
<400> 50
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro

1 5 10 15

Qly Ser Thr @ly Asp Val Arg Arg Gly Pro Arg Ser Leu Axg Gly Arg
20 25 30

Asp Ala Pro Ala Pro Thr Pro Cys Val Pro Ala Glu Cys Phe Asp Leu
35 40 45

beu Val Arg Hia Cys Val Ala Cys @ly Leu Leu Arg Thr Pro Arg Pro
50 55 60

Lys Pro ARla 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
- 85 90 a5

Hig Thr Cyg Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
100 ' 108 110

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Tle Ser Arg
115 120 125

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His @lu Asp Pro
130 135 ' 140

@lu Val Liys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn ala
145 150 is5 160

Lys Thr Lyes Pro Arg CGlu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val

66/86



Ser Val

Lys Cys

Ile Ser
210

Pro Pro
225

Leu Val

Asn Gly

Ser Asp

Arg Trp
280

Leu His
305

<210>
<211
<212>
<213>

<400>

Agp Ile
1

Leu

Lys
195

Lys

Ser

Lys

Gln

Gly
275

Gln

Asn

51
107
PRT
Homo

51

Glu

Asp Arg Val

Leu Asn Trp

35

165

Thr Val Leu
180

Val Ser Asn

Ala Lys Gly

Arg Asp Glu
230

Gly Phe Tyr
245

Pro Glu Asn

260

Ser Phe Phe

Gln Gly Asn

Hls Tyr Thr
310

sapiens

Met Thr Gln
5

Hig

Lys

Gln

215

Leu

Pro

Asn

Leu

Val

295

Gln

Thx

Thr Ile Ser Cys

20

Tyr Gln Gln Lys

Gln
Ala
200
Pro
Thr
Ser
Tyr
Tyr
280

Phe

Lys

Fro

Arg

Pro Gly

40

Asp

185

Leu

Arg

Lys

Bsp

Lys

265

Ser

Ser

Ser

Ser

Ala
25

170

Trp

Pro

Glu

Asn

Ile

250

Thr

Lys

Cys

Leu

Leu

Ala

Pro

Gln

235

Ala

Thx

Leu

Ser

Ser
315

Asn

Pro

aln

220

Val

Val

Pro

Thxr

val

300

Leu

Thr Leu Ser

10

Ser @Gln Asp

Lys Ala Pro

67/86

Gly

Ile

205

val

Ser

Glu

Pro

val

285

Met

Ser

Ala

Ile

Lys

120

Glu

Tyr

Leu

Tre

Val

270

Asp

His

Pro

Ser

175

Glu

Lys

Thr

Thr

Glu

255

Leu

Lys

Glu

Gly

Val

Tyr

Thr

Leu

Cys

240

Ser

Asp

Ser

Ala

Lys
320

Gly

Asn Asn Tyr

30

Lys Leu Leu Ile

45



Tyr Tyr Thr Ser

50

Ser Gly Ser Gly

65

Asp RAsp Phe Ala

Thr Phe Gly Gln

<210>
<21l>
<212>

52
107
PRT

100

Thr

Thr

Thr

85

Gly

<213> Mus musculus

<400>
Rap Ile
1

Asp Arg

Leu Asn

Tyr Tyr
50

Ser Gly
&85

Glu Asp

Thr Phe

<210
<211>
<212>
<213>

52

Gln

Val

Trp
35

Thy

Ser

Ile

Gly

B3
119
PRT
Homo

Met

Thr

20

Tyr

Ser

Gly

Ala

aly
100

Thr

Ile

Gin

Thr

Thr

Thr

85

Qly

sapliens

Leu

asp
70

Tyx

Thr

Gln

Ser

Gln

Leu

Asp

70

TYyY

Thy

Hig

B5

TyT

Phe

Liys

Thr

Cys

Lys

His

55

Tyr

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

Sexr

Gly

Val

Thr

Gln

90

Ile

68/86

Pro

Ile

75

Gly

Liys

Leu

Gln

Ile

Pro

Ile

75

Gly

Lys

Ser Arg Phe Ser
60

Ser Ber Leu Gln

Asn Thr Leu Pro
95

Ser Ala Sexr Leu
15

Asp Ile Asn Asn
30

Val Lys Leu Leu
45

Ser Arg Phe Ser
1y

Ser Asn Leu Glu

Bgn Thr Leu Pro
95

Gly

bro
80

Trp

Gly

Tyr

Ile

Gly

Gln

80

Trp



<4£00>
Gln Val
1

8er Val

Leu Ile

Gly val
50

Lys Gly
65

Met @lu

Ala Arg

Thr Leu

<210>
<211>
212>
213>

<4005

53

Gln

Lys

Glu
35

Ile

Arg

Leu

Arg

Val

115

54
119
PRT

Leu

Val

20

Trp

Tyx

Val

Ser

Asp

100

Thr

Val

Sexr

Val

Pro

Thr

Ser

85

Gly

Val

Mus musculus

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

Gin

Cys

Arg

Gly

Leu

70

Leu

Asn

Ser

Gln

cys

Lys

Gly

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Ber

Ser

Lys

Gln

Ser
55

Gly

Ala

hla

40

Val

Ser

aly

Gly

Ala

Arg

Gly

ala

Ser

25

Pro

Gly

Asp

Glu

Txp
1905

Ala

Sex

25

Pro

Gly

Glu

10

Gly

Gly

Thr

Glu

Asp

20

Phe

Glu

10

Gly

Gly

Thr

69/86

val

Tyr

Gln

Azsn

Ser

75

Thi

Ala

Leu

Tyr

Gln

Asn

Lys

Ala

Gly

Tyx

60

Thr

Ala

Tyx

Val

Ala

Gly

Tyr
60

Lys

Phe

Leu

45

ABN

Asn

Val

Trp

Gly

Phe

Leu

45

Asn

Pro

30

Glu

Glu

Thr

Tyr

aly
110

Pro

Thr

30

Glu

@lu

Gly
15

Asn

Tre

Lys

Ala

Fhe

25

Gln

Gly

15

Asn

Trp

Lys

Ser

Tyr

Ile

Phe

Tyr

80

Cys

Gly

Thr

Tyr

Ile

Phe



Lys Gly Lys

65

Met Gln Leu

Ala Arg Arg

Thr Leu Val

<210>
<211l>
<212>

<213>

<400>

115

55
214
PRT
Homo

55

Asp Ile Gln

1

Asp

Leu

Ser

65

Asp

Thr

Pro

Thr

Arg

Asn

Tyr

50

Gly

Asp

Phe

Ser

Ala
130

val

Trp
35

Thr

Ser

Phe

Gly

val

115

Ser

Ala

Ser

Asp
100

Thr

Ser
85

Gly

Thr Val

sapiens

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

val

Thr

Tie

Gln

‘Thr

Thr

Thr

a5

Gly

Ile

val

Leu

70

Leu

Asn

Ser

Gln

Ser

Gln

Leu

Aap

70

Tyr

Thr

Phe

Cys

Thr

Thy

Tyr

Ala

Thxr

Cys

Lys

Hisg

55

Tyr

Phe

Lys

Pro

Leu
135

Val

Ser

aly

Pro

Arg

Pro

40

Ser

Thr

cys

Val

Pro

120

Leu

Agp Lys Ser Ser Thr

Bsp Asp
S0

Trp Fhe
105

Ser Thr
10

Ala Ser
25

Gly Lys

aly val

Leu Thr

Gln Gln

20

Glu vVal
105

Ser Asp

Asn Asn

70/86

75

Ser Ala val

Ala Tyr Trp

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Glu

Phe

Ser

Asp

Pro

Ser

60

Ser

Asn

Arg

Gln

Tyr
140

Ala

Ile

Lys

45

Arg

Sexr

Thr

Thr

Leu

1258

Pro

Thr

Tyxr

Gly
110

Ser

Asn

30

Leu

Phe

Len

Leu

Val

110

Lys

Arg

Bla Tyr
80

Phe Cys
95

Arg Gly

Val Gly
15

Asn Tyr

Leu Ile

Ser Gly

Gln Pro

30

Pro Trp
95
Ala Ala

Ser Gly

Glu Ala



Liys Val
145

Glu Ser

Ser Thr

Ala Cys

Phe Asn
210

=210>
<21l>
<212>
<213>

<400>
Gln Vval
1

Ber Val

Leu Ile

Gly Val

50

. Lys Gly

Met Glu

Ala Arg

Gln

Val

Leu

Glu

195

Arg

56
448
PRT
Homo

56

Gln

Lys

Glu

35

Ile

Arg

Leu

Arg

Trp

Thr

Thy

180

Val

Gly

Lys

@lu

165

Leu

Thr

Glu

sapiens

Leu

Val
20

Trp

Ty

val

Ser

Asp
100

Val

Ser

Val

Pro

Thr

Ser

85

Gly

Val

150

Gln

Ser

His

Cye

Gin

Cys

Arg

Gly

Leu

70

Leu

Asn

asp

Asp

Lys

Gln

Ser

Lys

Gln

Ser

55

Thi

Arg

VY

Asn

Ser

Ala

Gly
200

Gly

Ala

Ala

40

Gly

Val

Ser

Gly

Ala

Lys

Asp

1B5

Len

Ala

Ser

25

Pro

Gly

Asp

Glu

Trp

- 105

Leu

Asp

i70

Ty

Sex

Glu

10

Gly

Gly

Thy

Glu

Asp

20

Phe

71/86

Gln

155

Ser

Glu

Ser

Val

Tyr

Gln

Asn

Ser

75

Thr

Bla

Ser

Thx

Lys

Pro

Lys

Ala

Gly

Tyr

&0

Thr

ala

Tyx

Gly

Tyx

Hig

Val
205

Lys

Phe

Leu

45

Asn

Asn

val

Trp

Asn

Ser

Lys

180

Thy

Pro

Thr

30

Glu

Glu

Thr

Gly
110

Ser

Leu

178

val

Lys

Gly

15

Asn

Trp

Liys

Ala

Phe

85

Gln

Gln
160

Ser

Tyr

Ser

Ser

Tyxr

Ile

Phe

Tyr
80

Cys

Gly



Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Thr

Leu

Leu
130

Cys

Ser

Ser

Sexr

Asn

210

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Val

115

Ala

Leu

Gly

s5er

Leu

198

Thr

Thr

Phe

Pro

val

275

Thr

Val

cys

Ser

Thr

Pro

Val

Ala

aly

180

Gly

Lys

Cys

Leu

Gln

260

Liys

Lys

Leu

Ly=

Lys

Val

Ser

Lys

Leu

165

Leu

Thr

Val

Bro

Phe

245

val

Phe

Fro

Thr

Val

325

Ala

Ser

Ser

Asp

150

Thr

Ty1r

Gln

BBED

Pro

230

Pro

Thx

Asn

AYg

Val

310

Ser

Lys

Sex

Lys

135

TyL

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

285

Leu

Agn

Gly

Ala

120

Ser

The

Gly

Leu

Tyr

200

Lys

Pro

Lys

Val

Tyr
280

Glu

Lys

Gln

Ser Thr

Thr Ser

Pro Glu

val His

170

Ser Ber
185

Ile Cys

Val Glu

Ala Pro

Pro Lys

2590

Val val

265

Vsl Asp

Gln Tyr

Gln Asp

Ala Leu

330

Pro aArg

72/86

Lys

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Txp

315

Pro

Glu

Gly

Gly

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

Agn

Pro

Gln

Ser

Ala

Val

Ala

Val

190

His

Cys

GFly

Met

Hisg

270

val

Tyx

Ggly

Ile

val

Val

Ala

ser

Val

175

Pro

Lys

Agp

Gly

Ile

255

Glu

Arg

Lys

Glu
335

Tyr

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

val

Glu

320

Lys

Thr



Leu

Cys
370

Ser
385

Asp

Ser

Ala

<210>
<211>
<212
<213>

<400>

gacgtogegyg cegetctagg
aggecgagge ggectoggee

ggagaatygg cggaactggy

Pro

Len

Asn

5er

Arg

Leu

Pro
355

val
VGly
Agp
Trp

His
435

57
B540
DNA
Homo

57

atggttgetyg

gacttte

cac

ggggagcctg

agttattaat

gttacataac

acgtcaataa

tgggtggact

agtacgccec

atgaccttat gggactttce

340

Ser

Lys

Gln

Gly

Gln

420

Asn

Arg

Gly

Pro

Ser

405

aln

His

sapiens

actaattgag
acctggttge
gggactttce
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta

ctattgacgt

345

Glu Leu Thr

360

Asp Lys Asu

Phe Tyr Pro Ser Ile

378

Asp

Glu
390

Thr
395

Agn Asn Tyr Lys

Phe Phe Ser

410

Leu Tyr Lya

Val Phe

425

Gly Asn Ser Cys

Thr Gln

440

Tyr Lys Ser Leu

ceteocaaaaa agecteetea

tctgcataaa taaaaaasat

cggagttagg ggcgggatgy

atgeatgett tgeatactte
tgactaattg agatgcatge
acaccctaac tgacacacat
tacggggtca ttagttecata
tggeccgect ggctgacege
tcocecatagta acgccaatag
aactgoccac ttggeagtac
caatgacggt aaatggeoocg

tacttggcag tacatctacg

73/86

350

Gln val

365

Ser

Ala Val

380

Glu

Thr Pro Pro

Leu Thr Val

Val Met

430

Ser

Leu Serx

445

Ser

ctacttctgg
tagtcagcea
geggagttag
tgectactgg
tttgcatact
tccacagaat
geccatatat
coaacgacoo
ggacttteeca
atcaagtgta
cectggeatta

tattagtcat

Leu Thr

Trp Glu

Val Leu

400

Asp
415

Lys

His Glu

Pro Gly

aatagcteay
tgecatgggge
gggcgggact
ggagectggyg
Loctgoctget
taattcoccct
ggagtteocge
cogoecattg
ttgacgteaa
tecatatgeca
tgeccagtac

cgctattace

60

12¢

180

240

300

360

420

480

540

600

660

720



atggtgatgc
ttteoeaagte
gactttccaa
cggtgagagg
catcacagat
ctceocaggty
tetgtetica
Egectgetga
ctccaatogg
agcctecagea
tgcgaagtea
tgttgaatte
ggccgtgata
gtttgccect
tastasaatyg
ggggtggggce
geggtggget
acgtcaatga
ttectacttg
ggeagtacat
ccattgacgt
gtaacaactc
taaguagage
atgggttgga
aagggccecat
gecctggget
ggogeootga
tecectcagea

aacgtgaate

ggttttggea
tecacaccat
aatgtcgtaa
tectatataag
ctctecaccat
cacgatgtga
tetteocegee
ataacttcta
gtaactccca
geaccectgac
cccateaggg
agatcogtta
tctacgtatg
cceceegtgee
aggaaattge
aggacagcaa
ctatggaaca
cggtaaatgyg
gcagtacatc
caatgggegt
caatgggagt
cgecceattg
tgggtacgte
geetcatett
cggtcttbeoco
gectggtcaa
cecageggegt
gcgtggtgac

acaagcoccag

gtacatcaat
tgacgtcaat
caactccogeco
cagagctggg
gagggteoece
tggtaccaag
atctgatgag
tcecagagag
ggagagtgtec
goctgagcaaa

cctgageteg

acggttacca

atcageccteg
ttecttgace
atcgeattgt
gggggaggat
agctgggget
cecgecetgge
tacgtattag
ggatageggt
ttgttttgge
acgcaaatgg
ctcacattea
getcttectt
cctggeacce
ggactactte
gcacaccette
egtgcectec

caacaccaag

gggegtggat
gggagtttgt
ccattgacge
tacgtgaacc
geteageteo
gtaggaaatca
cagttgaaat
gcceaaagtac
acagagcagg

gcagactacg

ccocgtcacaa

actacctaga
actgtgectt
ctggaaggty
ctgagtaggt
tgggaagaca
cgacagctat
attatgccea
tecategetat
ttgacteacy
accagaatca
gcggtaggeg
gktgatcagca
gtegebgttg
tectcoaaga
coocgaaccydyg
ccggetgtoo
agcagcttgg

gtggacaaga

74/86

agceggtttga
tttggcacca
aaatgggcgg
gteagatege
tgoggotect
aacgtacggt
ctggaactge
agtggaaggt
acagcaagga
agaaacacaa
agagctteoaa
ctggattegt
ctagttgeca
ccacteocac
gteattectat
atagcaggea
gcoaagtacy
gtacatgacc
taccatggtg
gggattteeca
acgggacttt
tgtacggtygg
ctgaacacag
ctacgegtat
gecacectctgg
tgacggtgtc
tacagtocte
gocacceoagac

aagcagagcc

A AV OV Sl S

ctocacgggga
aaatcaacgyg
taggogtgta
ctggagacge
gctgctetgg
ggctacacca
ctectygttgtg
dggataacgec
cagcacctac
agtctacgec
caggggagag
gacaacatge
gcecatetgtt
tgteetttec
tetggggggt
tgctggggat
ceecctattg
ttatgggact
atgeggttitt
agtctceoace
cocaaaatgte
gaggtetata
acecgtegac
cgotagcacc
gggcacageyg
gtdgaactca
aggactcetac
ctacatetge

caaatcttgt

780

840

800

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1B&0

1220

1980

2040

2100

2160

2220

2280

2340

2400

2460



gacaaaacta
tteoctetkee
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgecaaggtet
dgggcageacc
aaccaggtca
tgggagagca
gacggcetcot
aacgtcttcot
c¢tetecatgt
tegtgacaac
gccagecate
ccactgtect
ctattctogy
ggeatgetgg
ccegategce
aattttaaca
agacagtgtt
gactcctaag
gectgatteco
gocaggagcca
ctgacatagt
caaacttgac
gttogaccat
gacctacact

tetteagtag

acacatgcce
ceccaaaact
tggacgtgay
tgcataatge
gegtocteac
ccaacaaagce
gagaaccaca
gectgacctg
atgggcagcc
tcttececteta
catgcteegt
ctecogggtaa
atgecggeegt
tgttgtttge
ttoctaataa
gggtggggtyg
ggatgeggtg
agctttgott
ccaatteagt
ctetgeacag
ccagtgagtyg
gtagagecac
gggcagagca
tgtgtitggga
ggcaatcota
tgaactgcat
ggectcoeget

aaggtaaaca

accgtgceoca
caaggacacc
ccacgaagac
caagacaaayg
cgtcetgeac
cctoeeagee
qggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagete
gatgeatgag
atgaggatcc
gatatctacg
cccteccecy
aatgaggaaa
gggcaggaca
ggctetatgg
ctoaatttet
agttgattga
ataaggacaa
geacageatt
accttggtaa
tataaggtga
gettggatag
gegtgaagge
cgtegeegtg
caggaacygag

gaatctggtg

gcacctgaac
ctcatgatct
cctgaggtea
cegegggagg
caggacktggce
ccecatcgaga
ctgocceeoeat
ggcttctate
tacaagacca
accgtggaca
gctetgeaca
gttaacggtt
tatgateage
tgocttectt
ttgcategea
geaaggggga
aaccagctgyg
tatttgeata
gcaaatgegt
acattattca
ctagggagaa
gggcecaatct
agtaggateca
cttggacage
tggtaggatt
tececcaaaata
ttcaagtact

attatgggta

75/86

tecetgggggy

ccoggaccceo
agtteaactg
agcagtacaa
tgaatggcaa
aaaccatote
cccgggatga
ccagcgacat
cgectaecegt
agagcaggty
accactacac
accaactace
ctegactgtg
gaccctggaa
ttgtetgagt
ggattgggaa
ggctogacag
atgaganaaa
tgocaaaaag
gagggagtac
atatgctigt
geteoacacag
gttgetecte
teagggctge
ttatceceoge
tggggatigy
tcecaaagaat

ggaaaaccty

accgtcagte
tgaggteaca
gtacgtggac
cagcacgtac
ggactacaag
caaagccaaa
getgacoagy
cgeegtggag
getggactec
geagcagggyg
gcagaagage

tagactggat

cettetagtt -

ggtgecacte
aggtgtcatt
gacaatageca
cgoctggatot
aaggaasatt
gatgctttag
ccagagetga
catcaccgaa
gatagagagg
acatttactt
gatttcgege
tgccatcatyg
caagaacgga
gacgacaace

gttctecatt

2520
2580
2646
2700
2760
2820
2880
2940
3060
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080

4340



cctgagaaca
gaaccadcad
gaacaaccgyg
taccaggaag
gaatttgaaa
gaataccocag
gtetacgaga
teatgeattt
ttctagttge
tgecactece
gtgteattot
caatageagyg
tagetttgct
accaattecag
tctetgeaca
gocagtgagt
cgtagagcca
agggcagagc
ttgtgttggg
toeggecget
ctetgatgeco
cgacctgtec
cacgacgggc
gctgetattg

gaaagtatee

cccattegac:

tcttgtegat
cgceaggete

ctgettgeeg

atcgaccttt
gaggagetca
aattggcaag
ccatgaateca
gtgacacgtt
gegtectetc
agaaagacta
ttataagace
cagccatetg
actgtecttt
attetggggg

catgotgggg

tetcaattte
tagttgattg
gataaggaca
ggcacagcat
caccttggta
atataaggtg
agcttggate
tgggtggaga
geagtgttee
ggtgccctga
gttcctitgeg
ggcgaagtge
atcatggetg
caceaagega
caggatgatce
aaggcgegea

aatatcatgg

aaaggacaga
ttttettgee
taaagtagac
accaggecac
ttteccagaa
tgaggtecag
acaggaagat
atgggacttt
ttgtttgecc
cctaataaaa
gtggggtggy
atgcggtagg
ttatttgeat
agcaaatgeg
aacattattce
tetagggaga
agggccaatce
aggtaggate
gatcotetat
ggctattegy
ggctgtcage
atgaactgca
cagetgbget
cggggeagga
atgecaatgcg
aacatageat
tggacgaagsa
tgcoegacgy

tggaaaatgg

attaatatag
aaaagtttgyg
atggtttgga
cttagactet
attgatttgyg
gaggaaaaag
gctttecaagt
tgctggettt
cteoccegtg
tgaggaaatt
gcaggacage
ctctatggaa
aatgagaaaa
ttgccaaaaé
agagggagta
aatatgettg
tgctcacaca
agttgeteoeot
ggttgaacaa
ctatgactgg

gcaggggcgce

.ggacgaggca

cgacgttgte
tctectgtoa
geggetgeat
cgagcgagea
gcatcaggag
cgaggatete

cegettttet

76/86

ttetcagtag
atgatgcctt
tagtcggagy
ttgtgacaag
ggaaatataa
gcatcaagta
tetetgetee
agatcagect
cctteettga
geategeatt
aagggggagg

ccagetggag

aaaggaaaat
ggatgettta
cocagagety
tecatcacecga
ggatagagag
cacatttgct
gatggattge
gcacaacaga
ccggttctﬁt
gcgoggetat
actgaagcgg
tetecacettg
acgettgate
cgtactcgga
ctecgecgecay
gtegtgaccc

ggattcateg

N Vet LT R b AT el o il el LY W

agaactcaaa
aagacttatt
cagttetgtt
gatcatgeag
acttctecca
taagtttgaa
cctcotaaag
cgactgtygeo
ccectggaagg
gtoctgagtag
attgggaaga
cteogagectaa
taattttaac
gagacagtgt
agactcctaa
agoctgattc
ggcaggagcoce

tectgacatag

acgeaggttc

caatcggetyg
ttgteaagac
cgtggctgge
gaagggactyg
ckcotgeega
cggctacctg
tggaagccgg
cegaactgtt
atggegatge

actgtggeeg

4200

4260

4320

4380

4240

4500

4560

4820

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880



gctgggtgtg
gcttggegge
cgeagcgeat
cgaaatgacc
cttctatgaa
gegeggagat
tggttacaaa
ttctagttgt
gatccocgteg
cogekcacaa
aatgagtgag
acctgtegty
ttgggcgete
gageggtate
caggaaagaa
tgctggegtt
gtecagaggtg
cectegtgeg
cttegoggaag
tcgttegete
tatceggtaa
cagccactgyg
agtggtggec
agecagttac
gtageggtgg
aagatccttt
ggatttiggt

gaagttttaa

geggaccgcot
gaatgggetg
cgccttctat
gaccaagega
aggtitgggeot
ctoatgetgg
taaagcaata
ggtttgteca
agagetbgge
ttecacacaa
ctaactecaca
ceagetgeat
ttcogettcee
agctcactca
catgtgagea
tttocatagy
gocgaaacceqg
cteteotgtt
cgtggegett
caagctggge
ctatcgtett
taacaggatt
taactacggce
cttocggaaaa
tttttttgtt
gatcttttct
catgagatta

atcaatctaa

atcaggacat
accgettecet
cgeetbotkg
cgeeccaacet
teggaategt
agttettege
gcatcacaaa
aactcatcaa
gtaatcatgg
catacgagec
ttaatbgeogt
taatgaateg
tegeteactg
aaggcggtaa
aaaggcecage
ctecgececce
acaggactat
ccgacectge
tetecaatget
tgtgtgeacy
gagtccaace
agcagagcga
tacactagaa
agagttggta
tgcaagcage
acggggtetg
tcaaaaagga

agtatatatg

agcgttggct
cgtgctttac
acgagbtctt
gccatcacga
tttecgggac
ccaccccaac
tttecacaaat
tetatettat
tecatagetgt
ggagcataaa
tgogeteact
geeaacgegce
actegetgeg
tacggttate
aaaaggacag
ctgacgagca
aaagatacca
cgcttacegy
cacgctgtag
aacccceegt
cggtaagaca
ggtatgtagg
ggacagtatt
getottgate
agattacgeg
acgctcoagtg

tecttecaccta

acccgtgata
ggtatecgoceg
ctgageggga
gatttegatt
geeggetgga
ttgtttattg
aaagcatttt
catgtotgga
ttectgtgtg
gtgtaaagec
geccgettte
ggggagagge
cteggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggegtttcce
atacctgtce
gtatcteagt
tecagecegac
cgacttatcg
cggtgctaca
tggtatetyge
cggcaaacaa
cagaaaaaaa
gaacgdgaaaac

gatcetttta

agtaaacttg gtectgacagt

77/86

ttgctgaaga
ctteocogatt
ctetggggtt
ceaccgoege
tgatceteca
cagcettataa
ttteactgea
tecgeggeoge
aaattgttat
tggggtgect
cagtegggaa
ggtttgegta
cggcetgegge
ggggataacyg
aaggccgegt
cgacgctcaa
cctggaaget
geettieteco
teggtgtagy
cgetgegect
cecactggeag
gagttettga
gctetgetga
accaccgetyg
ggatctcaag
tcacgtitaag
aattaaaaat

taccaatget

5940
6000
6060
6120
6180
62490
6300
6360
6420
6480
6540
€600
6660
6720
6780
6840
6900
6560
7020
7080
7140
7200
7260
7320
7380
7440
7500

7560



taatecagtga
tececegtagt
tgataccgey
gaagggccga
gttgccygga
ttgctacagg
cocaacgate
teggtootec
cagcactgca
agtactcaac
cgtcaatacyg
aacgttette
aacccactey
gagcaaaaac
gaatactcat
tgagcggata
ttecoogaaa
<210>
<211>

<212>
<213>

58

DNA
Mus

<400> 58
gacgtegeyg

aggecgaggco
ggagaatggg
atggtigctg
gactttcecac
ggggagectyg
agttattaat

gttacataac

5209

ggcacctate
gtaéataact
agacceacgc
gcgcagaagt
agctagagta
categtagtg
aaggcgagtt
gatcgttgte
taattctett
caagtcatte
ggataatace
ggggcgaaaa
tgcacgcaac
aggaaggcaa
actctteoctt
catatttgaa

agtgcecacek

musculus

cegetetagg

ggccteoggeo
cggaactggyg
actaattgag
acctggttge
gggacttteca
agtaatcaat

ttacggtaaa

teagegatet
acgatacggg
tcaccggete
gotcatgeaa
agtagttecge
tcacgetegt
acatgatcec
agaagtaagt
actgteatge
tgagaatagt
gcgocacata
cteteaagga
tgatctbeay
aatgcegeaa
ttteaatatt

tgtatttaga

cctccaaaas
tectgeataaa
cggagttagyg
atgcatgett
tgactaattg
acaccctaac
tacggggtca

tggcecgect

gtectattteg
agggcttacc
cagatttatc
ctttateeoge
cagttaatag
cgtttagtat
ccatgttatg
tggeegeagt
catcogtaag
gtatgeggeqg
gecagaacttt
tettaceget
catcttttac
aaaagggaat
attgaageat

aaaataaaca

agcetectea
taazaaaaat
ggegggatyg
tgeatactte
agatgeatge
tgacacacat
ttagttcata

ggctgacoga

78/86

tteatccata
atctggecce
agcaataaac
ctececatecag
tttgegeaac
gocttcattce
casaaaagceg
gttateactc
atgettttet
acecgagttge
aaaagtgcto
gttgagatcce
ttteoaceage
aagggcgaca
ttatcagggt

aataggggtt

ctacttotgyg
tagtcagcocea
geggagttag
tgectgetag
tttgecatact
tccacagaat
geccatatat

ccaacgaccc

gttgectgac
agtgctgeaa
cagceagocy
tctattaatt
gttgttgceca
agctooeggtt
gttagctect
atggttatgg
gtgactggﬁg
tettocecgg
abcatbggaa
agttegatgt
gtttetggat
cggaaatgtt
tattgtetea

ccgogeacat

aatageteag
tgcatgggge
gggegggact
ggagectggg
tetgectget
taattecect
ggagttooege

cogoccattg

7620

7680

7740

7800

7860

7520

7980

B040

BL0OO

8160

8220

8280

8340

B400

8460

8520

§540

60

120

180

240

300

360

420

480



acgtcaataa
tgggtggact
agtacgeceec
atgaccttat
atggtgatge
tttecaagte
gactttcoaa
cggtgggagg
catcacagat
gctteoagtea
geatctocag
cactggttee
ctggettcetg
acaatcagea
aacccaccca
tetgtettea
tgecetactga
c¢tccaategyg
agcctragea
tgegaagtea
tgttgaatte
ggccgtgata
gtttgecect
taataaaatg
ggggtyggge
gcggtggget
acgteaatga
ttecctacttg

ggcagtacat

tgacgtatgt
atttacggta
ctattgacgt
gggactttec
ggttttggea
tceaceceat
aatgtegtaa
tctatataag
cteteactat
taatgteccag
gggagaaggt
agcagaageco
gagtccetgt
gagtggagge
cgtteggagg
tetteecegec
ataacttcta
gtaactccea
gcaccctgac
cecatecagag
agatcogtta
tctacgtatg
ccccegtgee
aggaaattge
aggacagcaa
ctatggaace
cggbaaatgg
gcagtacatc

caatgggeght

tecceatagta
aactgcccac
caatgacggt
tacttggeag
gtacatcaat
tgacgtcaat
caactccgee
cagagctggyg
ggattttecag
aggacaaatt
cacaatgact
sgggatectece
tcgetteagt
tgaagatget
ggggaccaag
atctgatgag
t¢cocagagag
ggagagtgte
gctgagcaaa
cetgageteg
acggttacea
atcagecteg
ttecttgace
atcgecattgt
gggggaggat
agctggggct
ccegeekbgge

tacgtattag

ggatagceggt

acgccaatag
ttggcagtac
aaatggecccy
tacatctacg
gggegtagat
gggagtttgt
ccattgacgc
tacgtgaacc
gtgcagatta
gttctatece
tgoagggeca
cccaaacccot
ggcagtgggt
gecacttatt
ctggaaates
cagttgaaat
gecaaagtac
acagagcagg
gcagactacy
ceegtoacaa
actacctaga
actgtgeoett
ctggaaggtg
ctgagtaggt
tgggaagaca
cgacagetat
attatgccca
tcatcgetat

ttgactcacg
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ggacttteoca
atcaagtgta
cetggeatta
tattagteat
accggtttga
tttggcacca
aaatgogegg
gtcagatege
tcagottcoet
agtctecage
gctceagtgt
gyatttatge
ctgggactte
actgccagea
aacgtacggt
ctggaactge
agtggaaggt
acagcaagga
agaaacacaa
agagcttcaa
ctggattecgt
ctagttgccea
ccactoccac
gbtcattctat
atagreaggca
gcoaagtacg
gtacatgacc
taccatggtg

gggatttcca

ttgacgtcaa
tecatatgeea
tgcecagtac
cgctattacc
ctcacgegga
aaatcaacgy
taggegtgta
ctggagacgc
gctaateagt
aatcctgtet
aagttacate
cacatccaac
ttactetcte
gtggactagt
gactgcoacca
ctetgttgtyg
ggataacgec
cagcacctac
agtctacgee
caggggagag
gacaacatgc
gecatetgtt
tgteottton
totggggggt

tgctggggat

cccectattyg
ttatgggact
atgcggtttt

agtctccace

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1880

13520

1980

2040

2100

2160

2220



ccattgacgt
gtaacaacte
taagecagage
atgggttgga
gtacaactge
tgecaaggett
ggteggggee
cagaagttca
cagcebeagea
tacggeggtg
éctagcacca
ggcacagegyg
tggaactcag
ggactctact
tacatctgea
aaatecttgtyg
ccgteagtet
gaggtcacat
tacgtygacg
ageacgtace
gagtacaagt
aaagccaaag
ctgaccaaga
gcogtggagt
ctggactocg
cageagggga
cagaagagce

agactggatt

caatgggagt
cgceccatty
tgggtacgte
gocteatott
agecagectgg
ctggetacac
tggaatggat
aaggcaaggc
gcectgacate
acktggtactt
agggeccatce
cectgggetg
gecgecctygac
ccctcageag
acgtgaatca
acaaaactea
tectcttece
gegtggtggt
gegtggaggt
gtgtggteag
gcaagagtete
ggcagecceg
accaggtéag
gggagagcaa
acggetectt
acgtottceta
tcteectgte

cgtgacaaca

tegttttgge
acgcaaatgyg
ctbcacattea
gctetiectt
ggctgagetg
atttaccagt
tggagetatt
cacattgact
tgaggactot
caatgtetgg
ggtetteocce
cetggtcaag
cageggcgtg
cgtaggtgece
caagececage
cacatgccea
cccaaaaccc
ggacgtgage
geataatgee
cgtecoteace
caacaaagec
agaaccacag
cctgacctge
tgggecageey
ctteectetac
atgeteegtg
tcegggtaaa

tgcggecgty

accaaaatca
geggtaggeg
gtgatcagea
gtagetgttg
gtgaageetyg
tacaatatge
tatcoeggaa
gcagacaaat
geggbctatt
ggegeaggga
ctggeaccect
gactacttcco
cacacckttec
gtgcectoca
aacaccaagg
ccgtgoocag
aaggacacce
cacgaagacc
aagacaaagq
gtectgeacce
cteococcagece
gtgtacaccc
ctggtecaaag
gagaacaact
agcaagcetca
atgecatgagg
tgaggatccg

atatctacgt
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acgggacctt
tgtacggtgg
ctgaacacayg
ctacgegtgt
gggcctecagt
actgggtaaa
atggtgatac
cctecageac
actgtgeaag
ccacggtoac
ccteccaagag
cegaacoggt
cggectgtect
goagottggy
tggacaagaa
cacctgaact
tecatgatete
ctgaggtcaa
cgegggagga
aggactgget
ccatecgagaa
tgcecccecate
gettctateoe
acaagaccac
cegtggacaa
ctetgoacaa
ttaacggtta

atgatcagee

ccaaaatgtc
gaggtctata
accegtoegac
cctgteccag
gaagatgtcc
acagacacct
ttecectacaat
agcctacatg
atcgacttac
cgtctetgea
cacctctggyg
gacggtgtcg
acagtcctga
cacccagace
agcagagece
cetgggggga
cecggaccecect
gttecaactgy
gcagtacaac
gaatggcaag
aaccatctec
cegggatgag
cagcecgacate
gecectecagty
gagcaggtgy
ccactacacg
ccaactacct

tegactgtge

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3730

3780

3840

3800



cttctagttyg
gtgccactcc
ggtgtcatte
acaatageag
gctggatete
adgaaaatta
atgetttaga
cagagctgag
atcaccgaag
atagagaggg
catttgette
atttegegec
gccatcatag
aagaacggag
accacaacct
ttetecatte
gaactcaaag
agacttattyg
agttctgttt

atcatgeagy

cttetoceag

aagtttgaag
ctcectaaage
gactgtgecet
cctggaaggt
tctgﬁgtagg
ttgggaagac
tecgagcetact

aattttaaca

ccagecatet
cactgtecctt
tattctgggg
gecatgetggg
ccgatocaca
attttaacac
gacagtgtte
actectaage
cectgattceg
caggagecag
tgacatagth
aaacttgacg
ttecgaccatt
acctacccetg
cttecagtgga
ctgagaagaa
aaccaccacg
aacaacecgga
accaggaagc
aatttgaaag
aatacccagy
tectacgagaa
tatgcatttt
totagtigee
gcocacteoeoea
tgtcattceta
aatagcaggc

agctttgett

ccaatteagt

gttgtttgee
tectaataaa
ggtggggtgy
gatgeggtgyg
getttgette
caattocagta
tetgecacaga
cagtgagtyg
tagagccaca
ggcagageat
gtgttgggag
gcaatectag
gaactgecate
gegtoogete
aggtaaacag
tegacettta
aggagcteat
attggcaagt
catgaatcaa
tgacacgttt
cgtectetet
gaaagactaa
tataagacca
agccatetgt
ctgteocttte
ttetgggggd
atgctgggga
ctcaatttct

agttgattga

cctcoeecegt
atgaggaaat
ggcaggacag
getetatgaa
teaatttett
gttgattoag
taaggacaaa
cacagcatte
cettggtaag
ataaggtgayg
cttggatage
cgtgaagget
gtogoegtgt
aggaacgagt
aatctggtga
aaggacagaa
tttecttgeea
aaagtagaca
ccaggceacc
tteceocagaaa
gaggtccagg
caggaagatg
tgggactttt
tgtttgeece
ctaataaaat
tagggtgagg
tgeggatygge
tatttgcata

goaaatgegt
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geettectty
tgeategeat
caaggggygag

accagctggg

atttgcataa
caaatgogtt
cattattcag
tagggagaaa
ggecaatetg
gtaggatcag
ttggacaget
ggtaggattt
cccaaaatat
teaagtactt
ttatgggtag
ttaatatagt
aaagtttgga
tggtttggat
ttagactett
ttgatttggg
aggaaaaagg
ctttecaagtt
gectggottta
teeceegtge
gaggaaattyg
caggacagcea
tctatggaac
atgagaaaaa

tgccaaaaag

accctggaag
tgtctgagta
gattgggaag
gectegacage
tgagaaaaaa
gccaaaaagy
agggagtacc
tatgcttgte
cteacacagg
ttgctectea
cagggetgeg
tatceeoceget
ggggattgge
ccaaagaaty
gaaaacctgy
tetcagtaga
tgatgectta
agteggaggce
tgtgacaagg
gaaatataaa
catcaagtat
ctectgeteec
gatcageete
cttecttgac
categeattyg
agggggagga

cagetgggge

aaggaaaatt

gatgetttag

3960

4020

408¢

43140

4200

4260

4320

4380

4440

4500

4560

4620

4580

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640



agacagtgtt
gactoctaag
geoctgattoco
goaggagoca
ctgacatagt
cgcaggtict
aatecggeige
tgtecaagacc
gtggcotggec
aagggactgg
tcctgoegag
ggoctacctge
ggaagceggt
cgaactgtte
taggcgatgeoe
ctgtggeegyg
tgctgaagag
teccegatieg
ctggggttcg
acegcegecet
atcctceage
gettataatyg
tecactgroatt
goeggoogega
attgttatce
ggggtgccta
agtcgggaaa

gtttgegtat

ctctgcacag
ccagtgagtg
gtagagccac
gggcagagcea
tgtgttggga
ceggeegett
tctgatgecy
gacctgteocog
acgacgggcg
ctgctattgg
asagtatceca
ccattegace
cttgtegate
gocaggetea
tgcttgeega
ctgggtgtag
cttggeggeg
cagecgcatceg
asatgaccga
tctatgaaag
gcggggatcet
gttacaaata
ctagttgtygg
tecegtegag
gctcacaatt
atgagtgage
cctgtegtge

tgggoegctck

ataaggacaa
geacagcatt
acctiggtaa
tataaggtga
gettggateyg
gggtggagag
cegtgbbecg
gtgecctgaa
ttectbgege
gcgaagtgeco
teatggetga
accaagcgaa
aggatgatct
aggcogegcat
atatcatggt
cggaccgceta
aatgggctga
ccttctateg
ceaagcgacy
gttgggcttce
catgctggag
aagcaataga
tttgtecaaa
agettggegt
ccacacaaca
taactcacat
cagetgeatt

tocgetteocet

acattattea
ctagggagaa
gggccaatcet
ggtaggatca
atcctetatg
gctattegge
gctgtcageg
tgaactgeag
agetgtgete
ggggcaggat
tgcaatgegg
acatecgcate
ggacgaagag
gcccgacggé
ggaaaatggc
tcaggacata
cegcttocte
cattottgac
gcocaacctge
ggaategttt
ttettegece
atcacaaatt
cteatcaate
aatcatggtc
tacgagacgy
taattgegtt
aatgaategg

cgcetcactga
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gagggagtac
atatgettgt
getcacacag
gttgctecteo
gttgaacaayg
tatgactggg
caggggegece
gacgaggcag
gacgttgtca
ctectgteat
cggctgcata
gagcegagoac
catcagggge
gaggatoteg
cgettttctg
gegttggcta
gtgetttacy
gagttcttckt
catcacgaga
tocecgggacge
accecaactt
tcacaaataa
tatettatea
atagetgttt
aagcataaag
gegetcactg
ccaacgogey

ctogotgogoe

ccagagotga
catcaccogaa
gatagagagg
acatttgett
atggattgca
cacaacagac
cggttetttt
cgeggetate
ctgaagegag
ctecacettge
cgettgatee
gtactoggat
tegegocage
togtgacecea
gattcatocga
ccegtgatat
gtategeeoyge
gagegggact
tteegattee
cggetggatg
gtttattgea
agcatttttt
tgtctggate
coetgtgtgaa
tgtaaageet
ccggetttec
gggagaggcy

teggtegtto

5700
5760
5820
5880
5240
6000
€060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260

7320



ggctgeggeg
gagataacga
aggcegegtt
gacygcteaag
ctggaagcte
ccttbcteee
cygtgtaggt
gebgegeoett
cactggeago
agttcttgaa
ctetgetgaa
cecaccegetgg
gatcbcaaga
cacgttaaag
attaaaaatyg
accaatgett
ttgeotgact
gtgetgeaat

agccagecdag

‘ctattaattg

ttgttgeoceat
geteeggtte
ttagecteott
tggttatgge
tgactggtga
cttgeeceago
tcattggaaa
gttogatgta

tttctgaaty

ageggtatea
aggaaagaac
getggegttt
tcagaggtgy
cetegtgege
ttecgggaage
cgttogetec
atceggtaac
agecactggt
gtggtggeet
gegagttacce
tagoggtgot
agatcectttg
gattttgygte
aagttttaaa
aatcagtgag
coccgtegtyg
gatacecgega
aagggccgag
ttgoegggaa
tgctacagge
ccaacgatca
cggtocteeyg
agecactgeat
gtactcaacc
gbcaatacgg
acgttoetteg
acccacktegt

agcaaaaaca

gctcactcaa
atgtgagecaa
ttecatagge
cgaaaccega
tctectgtte

gtggogettt

aagetggget

tategtettg
aacaggatta
aactacggct
ttcggaaaza
ttttttgttt
atoctttteta
atgagattat
tcaatctaaa
gcacctatet
tagataacta
gacccagcget
cgcagaagtg
gctagagtaa
ategtggtgt
aggegagtia
atcgttgtea
aattectectta
aagtecattct
gataatacecg
gggcgaaaac

gcacccaact

ggaaggcaaa

aggecggtaat
aaggocagea
teoogoecece
caggactata
cgacoectgeo
ctecaatgete
gtgtgcacga
agtceaacceo
goagagogay
acactagaag
gagttggtag
geaagcagea
cggggtetga
caaaaaggatl
gtatatatoga
cagcgatctg
cgatacggga
cacoggotee
gtcctgcaac
gtagttcgee
cacgctegte
catgatecece
gaagtaagtt
ctgteatgee
gagaatagtg
cgeeacatag
tetcaaggat
gatctteage

atgccgcaaa
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acggttatcc
aaaggccagyg
tgacgageat
aagataccag
gocttaccgga
acgctgtagy
accececgtt
ggtaagacac
gtatgtagge
gacégtattt
ctettgateo
gattacgege
cgcteagtag
ctteoacctag
gtaaacttgg
tetatttogt
aggektacea
agatttatca
tttatcegee
agttaatagt
gkttggtatg
catgttgtge
ggcegeagtg
atccgtaaga
tatgcggega
cagaacttta
cttacegetyg
atetttiact

aaagggaata

acagaatcayg
aaccgtaaaa
cacaaaaatc
gegtttecce
tacctgtecyg
tatetcagtt
cagcccgaca
gacttatcge
ggtgctacayg
gatatctgeg
ggcaaaéaaa
agaaaaaaag
aacgaaaact
atccttttaa
tctgacagtt
tocatccatag
tectggeccca
gcaataaacc
tocatecagt
ttgcgeaacy
gottecattea
aaaaaagcgy
ttatcactea
tgettitotg
cegagttget
aaagtgctea
ttgagatcea
ttecaccagey

agggcgacac

7380

7440

7500

7560

7620

7680

7740

7800

7860

7320

7580

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

B760

8820

8880

8540

8000

2060



ggaaatgttg aatactcata ctottccttt ttcaatatta ttgaageatt tatcagggtt 9120
attgtctecat gageggatac atatttgaat gtatttagaa aaataaacaa ataggggtte 9180
cgeacacatt tecceccgaaaa gtgecacct 2209
<210> 59
<211> 384
<212> DNA
<213> Mus musculus
<400> 59
atggatttte aggtgeagat tatcagette ctgectaatca gtgetteagt cataatgtee 60
agagggcaaa ttgttctete ccagteteeca geaatcetgt ctgeatotce aggggagaag 120
gtcacaatga cttgcagggc cagctcaagt gtaagttaca tccactggtt ccagecagaag 180
cecaggateoet cccccaaace ctggatttat gecacatcocea acctggotte tggagteoct 240
gttegettea gtggeagtag gtetgggact tcottactete tcacaatcag cagagtggag 300
getgaagatg ctgccactta ttactgecag cagtggacta gtaacccace cacgttegga 360
ggggggacca agctggaaat caaa 384
<210> 60
<211> 128
<212> DPRT
<213> Mue mueculus
<400> 60
Met Asp Fhe Gln Val Gln Ile Ile Ser Phe Leu Leu Ile Ser Ala Ser
1 5 10 15
Val Ile Met Ser Arg Gly Gln Ile Val Leu Ser Gln Ser Pro Ala Ile
20 25 30
Leu Ser Ala Ser Pro @ly Glu Lys Val Thr Met Thr Cys Arg Ala Ser
35 40 45
Ser Ser Val Ser Tyr Ile His Trp Phe Gln Gln Lys Pro Gly Ser Ser
50 58 60
Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ber Gly Val Pro
65 70 75 80
Val Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile
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B5S

S0

95

Ser Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln @ln Trp

100

105

110

Thr Ser Asn Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
115

<210> 61

<211ls 420
<212> DNA
<213> Mus

<400> 61
atgggttgga

gtacaactge
tgcaaggett
ggteggggece
cagaagtica
cagcteoagea
tacggeggty
<210> &2
<211> 1490
<212> PRT
<213> Mus
<400> 62
Met Gly Txrp

1

Vval Leu Ser

Pro Gly Ala
35

Thr Ser Tyr
50

Glu Trp Ile
65

misculus

gceteatett
agcagcotygg
ctggctacac
tggaatggat
aaggcaagge
gecectgacate

actggtactt

musculus

Ser Leu Il
5

Gln Val Gl
20

120

gctctteoctt
ggctgagetg
atttaccagh
tggagctatt
cacattgact
tgaggactct

caatgtetgg

e Leu Leu

gtegetgttg
gtgaagoctyg
tacaatatge
tatccoggaa
goegacaaat

gcggtotatt

ggecgeaggga

Phe Leu Val

10

n Leu Gln @Gln Pro Gly
25

Ser Val Lys Met Ser Cys Lys Ala

Asn Met Hi

Gly Ala Il
70

40

g Trp Val Lys Gln Thr

55

e Tyr Pro

Gly Asn Gly

75
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125

ctacgegtgt
ggoccteagt
actgggtaaa
atggtgatac
coctocageoac
actgtgcaag

ccacggteac

Ala val Ala

Ala Glu Leu
3D

ser Gly Tyvr
45

Pro @Gly Arg
60

Asp Thr Ser

coctgteccay
gaagatgtece
acagacacct
ttectacaat
agectacatg
atcgacttac

cgtetetgea

Thr Arg

15

Val Lys

Thr Phe

@ly Leu

Tyr Asn
80

60

120

180

240

300

360

420



Gln Lys Phe Liys Gly Lys ARla Thr Leu Thr Ala Asp Lys Ser Ser Ser
85 80 g5

Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Ser Thr Tyr Tyr Gly Gly Asp Trp Tyr Phe Asn
115 120 125

Val Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ala
130 135 140
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