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FIG. 13
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Glycoprotein-Complex or
Hybrid N-glycans
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- 1 ida
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FIG. 15
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HIGH MANNOSE

sialyltransferase\ wsp
(Gal transferase; sialyltransferase

W&?P s;alyit‘ll'ansferase F % 4 3/4'
‘ Gal
1,3/4 3/4
Glcl\:lﬁql ) Wﬁp | Gllﬁl\]
GlcNAc —(Fuc GlcN c—(Fuc)
|a1,3;6 b Ia[23l6 stp \ | 4,3 ; °
A 1,3/4 sn
s GlcN (T‘ 4 S’f‘
’ SA
GicNAc—(Fuc | 02,3/6
| a1,3}6 ) Ggl 434
Asn Glcihg?,4
GicNAc—5Fuc)a
] «1,3/6
Asn

FIG. 16
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R s R R Glycoprotein-Complex or

| \ [ | Hybrid N-glycans
S—Man S Man Man—3§

a2\ lal2 }ai2 le"dO'_
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| 21,2 /61,6 Glcr\llAc — (Fuc),

R-—Man %15 Man
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Sugaf Qi (if required)
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HIGH GleNAc- (Fuc),
MANNOSE (al transferase;
Asn sialyltransferase
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Gal transferase,; \
GIcNAc transferase
/ sialyltransferase WSP
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Glycoprotein-Complex or Hybrid N-glycans

i.e. mannosidases, phosphatases,
B? 4 galactosidases, efc.)
Glc’\lAc’—-(Fuc)a

GICTI\E\G—(FUC)a
Asn
HIGH - Asn GNT-1.25: //
MANNOSE GNT-1.24

Gal E‘Sf?rase' Gal transferase, gﬁt-l;;;ﬁ%?érsa;se
L sialyltransterases  gighhrancferases

e lglycosndase(s)
4 71,6 - Man
— :?Q;a q}alfg. hydrolytic enzymes (as necessary, a:\M?
H / ’4 !

SIaIyltransferases
LWSP] WSF] I;A;\SP L,ASP L'ASP] LV;SP] [;NSP] WSP] [W. [S(\SPL[WS
l. [SAl [SA), [8Al, isgl[ L,
aI al al al ;al al al al
GlcNAc Gic \:\,cl: écNAc G@AUcNAc G{cNAc GlcNAc GrI?LIAc G‘cNAc G/ cNAc
oth{l 4 a1, g a1 R:LB’m 6 ocﬂ%Man’Ell1 5

GIcILIAc Gi Glcﬁ\lB
Gw,\fgc_(,:uc) Glc‘\lAc-—(FUC)a GlcNAG-(Fuc),

|
Asn \ J{\sn / Asn
sialyltransferase
Glycoprotein-Complex or Hybrid N-glycans

with or without prior treatment with
glycosidase

FIG. 20
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O-LINKED OLIGOSACCHARIDES - Manl, — [Manl.

R hydrolytic enzymes (as necessary, l
i.e. mannosidases, phosphatases, Ser/Thr
galactosidases, eic.)

R

S—Man b

Ma

|
Ser/Thr

Man—fs c

GIcNAc transferase;
Gal transferase

/GIcNAc transferase / *
WSP WSP WSP WsP
Glc::NAc le\clzls\lic (\BI:ISNZG (:33| éa] éal
C
Man [M an] M I\ld ) C-%-IcNAc GIcI:NAc GIcI;NAc
SMart”  © \Mar?” a Man [Man] Man  Man
SerTh Ia A \Man \Man/
er/Thr
Y
GlcNAc transferase;
GlcNAc transferase; Gr:i trans;grrl:s?;; ®
Gal transferase; sialyltranferase;
sialyltranferase sialyltransferas
\ \ WP [WSF]
i |
WSP [WSF] ﬁA A ﬁA
SA
(];‘val (lSal éa! . é [ (J;a| éal
GIcNAc GIcNAc GlcNAc @ G!|CNA¢3IcNAc
| l | GIcNAc |
Man [Marqc Man  Man [ Man Man
\ Mar’ ™ Marf’ Man Ma ¢ N\ Ma|4
\ Mart
| | a l
Ser/Thr Ser/Thr | Ser/Thr

FIG. 21 seuThr
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T
S — MQ b /Man-—s ¢ Man
Man hydrolytic enzymes (as necessa l

i.e. mannosidases, phosphatases,  Ser/Thr
Ser/Thr galactosidases, elc.)

O-LINKED OLIGOSACCHARIDES

GicMAc transferase;
Gal transferase;

GlcNAc transferase sialyliransferase
IcNAc transferase;
: Gal transferase;
GlcNAc transferase; si alyltransfe rase
Gal'yansferase sialyltransferase
WSP WsP V/sp
WSP | SA
! Gal SA
GlcNAG i | |
‘ GieNAc Gal SA
Man | | I
| Man GlIcNAc Cfal
Ser/Thr Sler/Thr Man GlICNAC
I Man

Ser/Thr |

FlG 22 Serfthr
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(N-linked) (O-linked)
P Man-GlcNAc-Gal

-GlcNAc-GlcNAc-Man
AN

-GalNAc-Gal

Man-GleNAc-Gal

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

P]lEG

s Man—GlcNAc-Gal-SA
-GlcNAc-GlcNAc-Man ~GalNAc-Gal-SA-BisP

N Man-GlcNAc-Gal-SA

PEG

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

FIG. 23C
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12AP1/E5 - Viventia Biotech

1964 - Aventis

20K growth hormone - AMUR

28P6/EG -- Viventia Biotech

3-Hydroxyphthaloyl-beta-lactoglobulin -

4-IBB ligand gene therapy —

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

64-Cu MAD conjugate TETA-cT84.66

64-Cu Trastuzumab TETA conjugate -
Genentech

A 200 -- Amgen

A10255 — Elj Liliy

A1PDX - Hedral Therapeutics

A6 -- Angstrom '

aaAT-Ill - Genzyme

Abciximab -~ Centocor

ABI.001 - Atlantic BioPharmaceuticals

ABT-828 - Abbott

Accutin

Actinohivin

activin — Biotech Australia, Human
Therapeutics, Curis

AD 439 - Tanox

AD 519 - Tanox .

Adalimumab ~ Cambridge Anfibody Tech.

Adenocarcinoma vaccine — Biomira — NIS

Adenosine deanimase -- Enzond

Adenosine A2B receptor antagonists
Adenosine Therapeutics

ADP-001 - Axis Genetics

AF 13948 - Affymax

Afelimomab ~ Knoll

AFP-SCAN - Immunomedics

AG 2195 - Corixa

agalsidase alfa - Transkaryotic Therapies

agalsidase beta - Genzyme

AGENT- Antisoma

Al 300 - Autolmmune

Al-101 - Teva

Al-102 - Teva

Al-201 - Autoimmune

Al-301 - Autolmmune

AIDS vaccine — ANRS, CIBG, Hesed
Biomed, Hollis-Eden, Rome, United
Biomedical, American Home Products,
Maxygen

airway receptor ligand - IC Innovations

AJVW 2 - Ajinomoto

AK 30 NGF - Alkermes

Albuferon - Human Genome Sciences

albumin - Biogen, DSM Anti-Infectives,
Genzyme Transgenics, PPL Therapeutics,
TranXenoGen, Welfide Cormp.

aldesleukin -- Chiron

alefacept - Biogen

Alemiuzumab .

Allergy therapy -- ALK-Abello/Maxygen,
ALK-Abello/RP Scherer .
allergy vaccines — Allergy Therapeutics

Alnidofibatide -- Aventis Pasteur

Alnorine -- SRC VB VECTOR

ALP 242 — Gruenenthal

Alpha antitrypsin - Arriva/Hyland

" Immuno/ProMetic/Protease Sciences

Alpha-1 antitrypsin — Cutter, Bayer, PPL
Therapeutics, Profile, ZymoGenetics,
Ariva

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

Aipha-galactose fusion protein —
Immunomedics

Alpha-galactosidase A — Research
Corporation Technologies, Genzyme

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
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AM-133 - AMRAD Anti-angiogenesis monoclonal antibodies
Amb a 1 immunostim conj. - Dynavax KS Biomedix/Schering AG
AMD 3100 ~ AnorMED -- NIS Anti-B4 MAb-DC1 conjugate - ImmunoGen
AMD 3465 - AnorMED — NIS Anti-B7 antibody PRIMATIZED ~ IDEC
AMD 3465 - AnorMED -- NIS Anti-B7-1 MAb 16-10A1
AMD Fab - Genentech Anti-B7-1 MAb 1G10
Amediplase - Menarini, Novartis Anti-B7-2 MAb GL-1
AM-F9 Anti-B7-2-gefonin immunotoxin —
Amoebiasis vaccine Antibacterials/antifungals -
Amphiregulin — Octagene - Diversa/intraBiotics
anakinra - Amgen Anti-beta-amyloid monoclonal anfibodies -
anaigesic - Nobex Cambridge Antibody Tech., Wyeth-Ayerst
ancesfim - Amgen Anti-BLyS antibodies -- Cambridge
AnergiX.RA - Corixa, Organon Antibody Tech. /Human Genome Sciences
Angiocidin - InKine Antibody-drug conjugates -- Seattle
angiogenesis inhibitors -- ILEX Genetics/Eos . _
AngioMab - Antisoma Anti-C5 MAb BB5-1 - Alexion
Angiopoiefins - Regeneron/Procter & Anti-C5 MAb N19-8 - Alexion
Gamble ' Anti-C8 MAb
angiostatin - EntreMed anticancer cytokines ~ BioPulse
Angiostatin/endostatin gene therapy -- anticancer matrix — Telios Integra
Genetix Pharmaceuticals Anticancer monaclonal antibodies - ARIUS,
angiotensin-Il, topical - Maret Immunex
Anthrax — EluSys Therapeutics/lUS Army  anticancer peptides — Maxygen, Micrologix
Medical Research institute ~ Anticancer prodrug Tech. - Alexion
Anthrax vactine Antibody Technologies
Anti platelet-derived growth factor D human anticancer Troy-Bodies — Affite ~ Affitech
monocional antibodies - CuraGen anticancer vaccine — NIH
Anti-17-1A MAb 3622W94 — anticancers — Epimmune
GlaxoSmithKline ) Anti-CCR5/CXCR4 sheep MAb - KS
Anti-2C4 MAb - Genentech Biomedix Holdings
anti-4-1BB monoclonal antibodies - Bristol- Anti-CD11a MAb KBA -
Myers Squibb Anti-CD11a MAb M17

Anti-Adhesion Platform Tech. ~ Cytovax  Anfi-CD11a MAb TA-3 -
Anti-adipocyte MAb — Cambridge Antibody Anti-CD11a MAb WT.1 -

TechJObeSys Anti-CD11b MAb —- Pharmacia
antiallergics — Maxygen Anti-CD11b MAb LM2
antiallergy vaccine — Acambis Anti-CD154 MAb - Biogen
Anti-alpha-4-integrin MAD Anti-CD16-anti-CD30 MAD — Biotest
Anti-alphavf3 integrin MAb - Applied Anti-CD18 MAb ~ Pharmacia
Molecular Evolution Anti-CD19 MAb B43 -
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Anti-CD19 MAD -iiposomal sodium butyrate Anti-CD4 MAb 4162W94 - GlaxoSmithKiine

conjugate -
Anti-CD147
Anti-CD19 MAb-saporin conjugate -
Anti-CD19-dsFy-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 MAD B-F5 -- Diacione

Anti-CD4 MAb GK1-5

Anti-CD4 MAb KT6

Anti-CD4 MADb OX38

Anti-CD4 MAb PAP conjugate — Bristol-
Myers Squibb

Anti-CD4 MAb RIB 5-2

Anti-CD4 MAb W3/25

Anti-CD4 MAbYTA 3.1.2

Anti-CD4 MAb YTS 177-9

Anti-CD40 ligand MAD 5¢8 -- Biogen

Anti-CD40 MAD

Anti-CD40 MAb 5D12 - Tanox

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

Medarex, Tenovus
Anti-CD22 MAb-saporin-6 complex —
Anti-CD3 immunotoxin -
Anti-CD3 MAD 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 BC8-1-131

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

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

Anti-CD30 MADb BerHz2 - 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 idictype vaccine
Anti-CD4 MAb ~ Centocor, IDEC
Pharmaceuticals, Xenova Group
Anti-CD4 MADb 16H5

Anti-CD48 MAb Huly-m3

Anti-CD48 MAb WM-63

Anti-CD5 MAD -- Becton Dickinson

Anti-CD5 MAb OX19

Anti-CD6 MAb

Anti-CD7 MAb-PAP conjugate

Anti-CD7 MAb-ricin-chain-A conjugate

Anti-CD8 MAb — Amerimmune, Cytodyn,
Becton Dickinson

Anti-CD8 MAb 2-43

Anti-CD8 MADb OX8

Anti-CD80 MAb P16C10 -- IDEC

Anti-CD80 MAb P7C10 - ID Vaccine

Anti-CD8-idarubicin conjugate

Anti-CEA MAb CE-25

Anti-CEA MAb MN 14 ~ Immunomedics

* Anti-CEA MAb MN14-PE40 conjugate -

immunomedics
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Anti-CEA MAb T84.66-interieukin-2 Anti-heparanase human monoclonal
conjugate : antibodies — Oxford

Anti-CEA sheep MAD — KS Biomedix Glycosciences/Medarex
Holdings Anti-hepatitis C virus human monocional

Anti-cell surface monoclonal antibodies ~  antibodies - XTL Biopharmaceuticals
Cambridge Antibody Tech. /Pharmacia  Anti-HER-2 antibody gene therapy
Anti-c-erbB2-anti-CD3 bifunctional MAb -  Anfi-herpes antibody ~- Epicyle

Otsuka | Anti-HIV antibody -- Epicyte
Anti-CMV MAb -- Scotgen anti-HIV catalytic antibody — Hesed Biomed
Anti-complement anti-HIV fusion protein - ldun '
Anti-CTLA4 MAD anti-HIV proteins — Cangene
Anti-EGFR catalytic antibody - Hesed Anti-HM1-24 MAb -- Chugai

Biomed Anti-hR3 MAb
anti-EGFR immunotoxin - IVAX Anti-Human-Carcinoma-Antigen MAb ~
Anti-EGFR MAb - Abgenix Epicyte

- Anti-EGFR MAb 528 Anti-ICAM-1 MAb -- Boehringer Ingetheim

‘Anti-EGFR MAb KSB 107 — KS Biomedix ~ Anti-ICAM-1 MAD 1A-29 — Pharmacia
Anti-EGFR MAb-DM1 conjugate - Anti-ICAM-1 MAb HAS58

ImmunoGen Anti-ICAM-1 MAb YN1/1.74
Anti-EGFR MAb-LA1 - Anti-ICAM-3 MAb ICM3 - ICOS
Anti-EGFR sheep MAb - KS Biomedix Anti-idiotype breast cancer vaccine 11D10
Anti-FAP MAb F19--131 Anti-idiotype breast cancer vaccine
Anti-Fas IlgM MAb CH11 ACA14CS -
Anti-Fas MAD Jo2 Anti-idiotype cancer vaccine ~ ImClone
Anti-Fas MAb RK-8 Systems/Merck KGaA ImCione, Viventia

Anti-Flt-1 monoclonal antibodies - ImClone  Biotech .
Anti-fungal peptides — State University of  Anti-idiotype cancer vaccine 1A7 - Titan

New York Anti-idiotype cancer vaccine 3H1 - Titan
antifungal tripepfides — BTG Anti-idiotype cancer vaccine TriAb - Titan
Anti-ganglioside GD2 antibody-interleukin-2 Anti-idiotype Chlamydia trachomatis

fusion protein — Lexigen - vaccine
Anti-GM2 MAb - Kyowa Anti-idiotype colorectal cancer vaccine ~
Anti-GM-CSF receptor monoclonal Novartis

antibodies — AMRAD Anti-idiotype colorectal cancer vaccine ~
Anti-gp130 MAD — Tosoh Onyvax
Anti-HCA monocional antibodies - Anti-idiotype melanoma vactine - IDEC

AltaRex/Epigen Pharmaceuticals
Anti-hCG antibodies — Abgenix/AV] Anti-idiotype ovarian cancer vaccine ACA

BioPharma 125

Anti-idiotype ovarian cancer vaccine AR54 -
- AltaRex
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Anti-idiotype ovarian cancer vaccine CA-  Anti-L-selectin monocional antibodies

125 ~ AltaRex, Biomira Protein Design Labs, Abgenix, Stanford
Anti-IgE catalytic antibody — Hesed Biomed University
Anti-IgE MAb E26 — Genentech Anti-MBL monoclonal antibodies -
Anti-IGF-1 MAb Alexion/Brigham and Women's Hospital
anti-inflammatory — GeneMax Anti-MHC monoclonal antibodies
anti-inflammatory peptide - BTG Anti-MiF antibody humanised - IDEC,
anti-integrin peptides — Burnha Cytokine PharmaSciences
Anti-interferon-alpha-receptor MAb 64G12 - Anti-MRSA/VRSA sheep MAD — KS

Pharma Pacific Management Biomedix Holdings
Anti-interferon-gamma MAb ~ Protein Anti-mu MAb - Novartis

Design Labs Anti-MUC-1 MAb
Anti-interferon-gamma polyclonal antibody - Anti-MUC 18

- Advanced Biotherapy Anti-Nogo-A MADb N1
Anti-interleukin-10 MAD - Anti-nuclear autoantibodies ~ Procyon
Anti-interleukin-12 MAb - Anti-ovarian cancer monoclonal antibodies -
Anti-interleukin-1-beta polyclonal antibody —- - Dompe

R&D Systems Anti-p185 monocional antibodies

Anti-interleukin-2 receptor MAb 2A3 Anti-p43 MAD
Anti-interleukin-2 receptor MAb 33B3-1 -~  Antiparasitic vaccines

Immunotech Anti-PDGF/bFGF sheep MADb - KS
Anti-interleukin-2 receptor MAb ART-18 Biomedix
Anti-interleukin-2 receptor MAb LO-Tact-1  Anti-properdin monoclonal antibodies —
Anti-interleukin-2 receptor MAb Mikbetal  Abgenix/Gliatech
Anti-interleukin-2 receptor MAb NDS61 Anti-PSMA (prostrate specific membrane

Anti-interleukin-4 MAb 11811 antigen)
Anti-interleukin-5 MAb - Wallace Anti-PSMA MAb J591 -- BZL Biologics
Laboratories : Anti-Rev MAb gene therapy -
Anti-interleukin-6 MAb — Centocor, Anti-RSV antibodies - Epicyte, intracell
Diaclone, Pharmadigm Anii-RSV monoclonal antibodies --
Anti-interleukin-8 MAb — Abgenix Medarex/Medimmune, Applied Molecular
Anfi-interleukin-8 MAb — Xenotech Evolution/Medimmune
Anti-JL1 MAb Anti-RSY MAD, inhalation -
Anti-Klebsiella sheep MAb — KS Biomedix  Alkermes/Medimmune
Holdings Anti-RT gene therapy
Anti-Laminin receptor MAb-liposomal Antisense K-ras RNA gene therapy
doxorubicin conjugate Anti-SF-25 MAb -
Anti-LCG MAD - Cytoclonal Anti-sperm antibody -- Epicyte

Anti-ipopolysaccharide MADb - VitaResc ~ Anti-Tac(Fv)-PE38 conjugate
Anti-TAPA/CD81 MAb AMP1
Anti-tat gene therapy
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Anti-TCR-alphabeta MAb H57-597

Anti-TCR-alphabeta MAb R73

Anti-tenascin MAb BC4--131

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

Anti-TGF-beta MAb 2G7 ~ Genentech

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

Anti-Thy1 MAb

Anti-Thy1.1 MAb

Anti-tissue factor/factor VIIA sheep MADb ~
KS Biomedix

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

Anti-TNF sheep MAb - KS Biomedix
Holdings

Anti-TNFalpha MADb ~ Genzyme

Anti-TNFaipha MAb B-C7 - Diaclone

Anti-tooth decay MAb - Planet BioTech.

Anti-TRAIL receptor-1 MAb - Takeda

Antitumour RNases — NIH

Anti-VCAM MAb 2A2 - Alexion

Anti-VCAM MAb 3F4 — Alexion

Anti-VCAM-1 MAD

Anti-VEC MAD - ImClone

Anti-VEGF MAb -- Genentech

Anti-VEGF MAb 2C3

Anti-VEGF sheep MAb — KS Biomedix
Holdings

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

Anti-VLA-4 MAb PS/2

Anti-VLA-4 MAD R1-2

Anti-VLA-4 MAD TA-2

Anti-VAP-1 human MAb

Anti-VRE sheep MAb - KS Biomedix
Holdings

ANUP - TranXenoGen

ANUP-1 - Pharis

AOP-RANTES - Senetek

Apan-CH -- Praecis Pharmaceuticals

APC-8024 - Demegen

ApoA-1 -~ Milano, Pharmacia

Apogen ~ Alexion

apolipoprotein A1 - Avanir

Apolipoprotein £ —- Bio-Tech. General

Applaggin - Biogen

aprotinin - ProdiGene

APT-070C —~ AdProTech

AR 177 - Aronex Pharmaceuticals

AR 209 — Aronex Pharmaceuticals,
Antigenics

AR545C

ARGENT gene defivery systems — ARIAD

Arresten

ART-123 ~ Asahi Kasei

arylsulfatase B -- BioMarin

Arylsuifatase B, Recombinant human -
BioMarin :

AS 1051 - Ajinomoto

ASI-BCL ~ Intraceil

Asparaginase - Merck

ATL-101 - Alizyme

Afrial natriuretic pepfide - Pharis

Aurintricarboxylic acid-high molecular
weight

Autoimmune disorders — GPC
Biotech/MorphoSys

Autoimmune disorders and transplant
rejection -- Bristol-Myers Squibb/Genzyme
Tra

Autcimmune 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
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BAM-002 -- Novelos Therapeutics

Basiliximab (anti CD25 MAb) -- Novartis

Bay-16-8996 — Bayer

Bay-39-9437 - Bayer

Bay-50-4798 -- Bayer

. BB-10153 - British Biotech

BBT-001 — Bolder BioTech.

BBT-002 - Boider BioTech.

BBT-003 - Bolder BioTech.

BBT-004 - Bolder BioTech.

BBT-005 ~ Bolder BioTech.

BBT-006 -- Bolder BioTech.

BBT-007 -- Bolder BioTech.

BCH-2763 - Shire ,

BCSF — Millenium Biologix

BDNF -- Regeneron —- Amgen

Becaplermin - Johnson & Johnson, Chiron

Bectumomab - Immunomedics

Beriplast — Aventis -

Beta-adrenergic receptor gene therapy —
University of Arkansas

bFGF - Scios

Bl 51013 ~ Behringwerke AG

BIBH 1 — Boehringer Ingelheim

BIM-23190 — Beaufour-ipsen

birch polien immunotherapy - Pharmacia

bispecific fusion proteins — NiH

Bispecific MAb 2B1 - Chiron

Bitistatin

BIWA 4 — Boehringer Ingetheim -

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

FIG.

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

BMP 2 gene therapy

BMP 52 - Aventis Pasteur, Biopharm

BMP-2 - Genstics Institute

BMS 182248 — Bristol-Myers Squibb

BMS 202448 -- Bristol-Myers Squibb

bane growth factors - IsoTis

BPC-15 — Pfizer

brain natriuretic peptide -

Breast cancer — Oxford
GlycoSciences/Medarex

Breast cancer vaccine — Therion Biologics,
Oregon '

BSSL - PPL Therapeutics

BST-2001 — BioStratum

BST-3002 -- BioStratum

BTI 322 -

butyryicholinesterase -- Shire

C 6822 ~ COR Therapeutics

C1 esterase inhibitor ~ Pharming

C3d adjuvant - AdProTech

CAB-2.1 ~ Millennium

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

calcitonin - oral — Nobex, Emisphere,
Pharmaceutical Discovery

Calcitonin gene-related peptide — Asahi
Kasei - Unigene

calcitonin, human -- Suntory

calcitonin, nasal — Novartis, Unigene

calcitonin, Panoderm - Elan
calcitonin, Peptitrol -- Shire

calcitonin, salmon — Therapicon

calin — Biopharm

Calphobindin |

calphobindin | - Kowa

calreticulin — NYU

28G
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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
Gancer Center, Novavax, Protein
Sciences, Argonex, SIGA

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

Cancer vaccine CEA-TRICOM - Aventis
Pasteur/Therion Biologics

Cancer vaccine gene therapy - Cantab
Pharmaceuticals

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 - Coflateral
Therapeutics

carperitide - Suntory

Casocidin-1 — Pharis

CAT 152 -- Cambridge Antibody Tech.

CAT 192 ~ Cambridge Antibody Tech.

CAT 213 —- Cambridge Antibody Tech.

Catalase— Enzon

Cat-PAD - Circassia

CB 0006 -- Celltech

CCK(27-32)-- Akzo Nobel

CCR2-64| - NIH

CD, Procept — Paligent

CD154 gene therapy

CD38 -- Immunex

CD39-L2 - Hyseq

CD39-L4 ~ Hyseq

CD4 fusion toxin -- Senetek

CD4 lgG — Genentech

CD4 receptor antagonists —
Phammacopeia/Progenics

CD4 soluble - Progenics

CD4, soluble - Genzyme Transgenics

CD40 figand — 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-860 (PEG-PDGF MAD) - Celitech

CDP 870 -- Celitech

CDS-1 - Emest Orlando

Cedelizumab - Ortho-McNeil

Cetermin - Insmed

CETP vaccine —~ Avant

Cetrorelix

Cetuximab

CGH 400 -- Novartis

CGP 42934 — Novartis

CGP 51801 - Tanox

CGRP - Unigene

CGS 27913 — Novartis

CGS 32358 — Novartis

Chagas disease vaccine - Corixa

chemokines -- Immune Response

CHH 380 — Novartis

chitinase — Genzyme, ICOS

Chlamydia pneumoniae vaccine - Anfex
Biologics

Chlamydia trachomatis vaccine — Antex
Biologics

Chlamydia vaccine -~ GlaxoSmithKiine

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

Cholera vaccine CVD 112 -- Swiss Serum

"and Vaccine Insfitute Berne
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Cholera vaccine inactivated oral ~ SBL
Vaccin

Chrysalin -- Chrysalis BioTech.

CI-782 - Hitachi Kase

Ciliary neurotrophic factor ~ Fidia, Roche

CIM project - Active Biotech

CL 329753 - Wyeth-Ayerst

CL22, Cobra - ML Laboratories

Clenoliximab - IDEC

Clostridium difficile antibodies - Epicyte

clotting factors -- Octagene

CMB 401 - Celltech

CNTF - Sigma-Tau

Cocaine abuse vaccine — Cantab,
Immulogic, Scripps

coccidiomycosis vaccine - Arizo

collagen — Type | -- Pharming

Collagen formation inhibitors — FibroGen

CRL 1605 - CytRx

CS-560 — Sankyo

CSF — ZymoGenetics

CSF-G - Hangzhou, Dong-A, Hanmi
CSF-GM - Cangene, Hunan, LG Chem
CSF-M - Zarix

CT 1579 — Merck Frosst

CT 1786 — Merck Frosst

CT-112* - BTG

CTB-134L —~ Xenova

CTC-111 -- Kaketsuken

CTGF ~ FibroGen

CTLA4-lg - Bristol-Myers Squibb
CTLA4-lg gene therapy -

CTP-37 - AVi BioPharma

C-type natriuretic peptide -- Suntory
CVS 995 - Corvas Intl,

CX 397 -~ Nikko Kyodo

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 — CBRAVAX

Component B, Recombinant - Serono

CYT 351

Connective tissue growth factor inhibitors — cytokine Traps — Regeneron

FibroGen/Taisho
Contortrostatin
confraceptive vactine - Zonagen
Contraceptive vaccine hCG
Contraceptive vaccine male reversible -
{IMMUCON
Contraceptive vaccine zona pellucida -
Zonagen

Copper-64 labelled MAb TETA-1A3 - NCI

Coralyne

Corsevin M

C-peptide analogues - Schwarz
CPI-1500 -- Consensus

CRF - Neurobiological Tech.
cRGDAV pentapeptide -

CRL 1095 - CytRx

CRL 1336 — CytRx

cytokines — Enzon, Cytoclonal

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

Cytomegalovirus vaccine live — Aventis
Pasteur

Cytosine deaminase gene therapy -
GlaxoSmithKline

DA-3003 - Dong-A

DAB389interleukin-6 ~ Senetek

DAB389interieukin-7

Daclizumab (anti-IL2R MAb) - Protein
Design Labs

DAMP* - Incyte Genomics

Daniplestim -- Pharmacia

darbepoetin alfa - Amgen

DBI-3019 -~ Diabetogen
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DCC - Genzyme Duteplase ~ Baxter Inti.

DDF -~ Hyseq : DWP-401 - Daewoong

decorin - Integra, Telios DWP-404 - Daewoong

defensins -- Large Scale Biology DWP-408 — Daewoong

DEGR-Vila Dx 88 (Epi-KAL2) - Dyax

Delmmunised antibody 386/22 AGEN Dx 890 {elastin inhibitors) — Dyax

Deimmunised anti-cancer antibodies - E coli 0157 vaccine — NIH
Biovation/Viragen E21-R - BresaGen '

Dendroarnide A Eastern equine encephalitis virus vaccine -

Dengue vaccine - Bavarian Nordic, Merck Echicetin -

denileukin diftitox - Ligand [ Echinhibin 1 -

DES-1101 - Desmos Echistatin — Merck -

desirudin — Novartis Echitamine -

. desmopressin — Unigene Ecromeximab - Kyowa Hakko
Desmoteplase — Merck, Schering AG EC-SOD - PPL Therapeutics
Destabilase . Eculizumab (5G1.1) ~ Alexion
Diabetes gene therapy — DeveloGen, Pfizer EDF — Ajinomoto ‘

Diabetes therapy — Crucell EDN derivative — NiH
Diabetes type 1 vaccine — Diamyd EDNA —~ NIH
Therapeutics Edobacomab - XOMA
DiaCIM -- YM BioSciences Edrecolomab — Centocor
dialytic oligopeptides ~ Research Corp EF 5077
Diamyd -- Diamyd Therapeutics Efalizumab - Genentech
DiaPep227- Pepgen EGF fusion foxin — Seragen, Ligand
DiavaX - Corixa EGF-P64k vaccine -- Center of Molecular
Digoxin MAD -- Glaxo Immunology
Diphtheria tetanus pertussis-hepatitis B~ EL 246 -- LigoCyte
vaccine - GlaxoSmithKline elastase inhibitor — Synergen
DIR therapy — Solis Therapeutics - elcatonin - Therapicon
DNase — Genentech EMD 72000 - Merck KGaA
Dornase alfa — Genentech Emdogain - BIORA
Dornase alfa, inhalation — Genentech emfilermin - AMRAD
Doxorubicin-anti-CEA MAD conjugate—  Emoctakin -- Novartis
Immunomedics ; enamel mafrix protein - BIORA
DP-107 - Trimeris Endo lif - NYU
drotrecogin alfa — Eii Lilly endostatin — EntreMed, Pharis
DTctGMCSF Enhancins - Micrologix
DTP-polio vaccine — Aventis Pasteur Enlimomab — Isis Pharm.
DU 257-KM231 antibody conjugate - . Enoxaparin sodium -- Pharmuka
Kyowa enzyme linked antibody nutrient depletion

dural graft matrix —- Integra therapy -- KS Biomedix Holdings
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Eosinophil-derived neutralizing agent ~

EP-51216 — Asta Medica

EP-51389 — Asta Medica

EPH family ligands - Regeneron

Epidermal growth factor — Hitachi iKasej,
Johnson & Johnson

Epidermal growth factor fusion toxin—
Senetek

Epidermal growth factor-genistein —

EPI-HNE-4 — Dyax

EPI-KAL2 —~ Dyax

Epoefin-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

Factor VIl -- Novo Nordisk, Bayer, Baxter
Intl.

Factor Vila - PPL Therapeutics,
ZymoGenetics

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

Factor VIl - PEGylated — Bayer

Factor Vil fragments - Pharmacia

Factor Vil gene therapy — Targeted
Genetics

Factor VIl sucrose formulation — Bayer,
Genentech

Factor Vill-2 — Bayer

Factor VIII-3 - Bayer

Factor Xa inhibitors — Merck, Novo Nordisk,
Mochida ’

Factor Xill -- ZymoGenetics

Factors Vil and 1X gene therapy -- Genetics
Institute/Targeted Genetics

erythropoietin — Alkermes, ProLease, Dong-Famoxin -- Genset .
A, Elanex, Genetics Institute, LG Chem, Fas (deita) TM protein — LXR BioTech.

Protein Sciences, Serono, Show Brand, |
SRC VB VECTCR, Transkaryotic
Therapies

Erythropoietin Beta -- Hoffman La Roche

Erythropoietin/Epoetin alfa -- Chugai

Escherichia coli vaccine — North American
Vaccine, SBL Vaccin, Swiss Serum and
Vaccine Institute Berne

etanercept — Immunex

examorelin - Mediolanum

Exendin 4 -- Amylin

exonuclease Vil

F 105 — Centocor

F-992 - Fornix

Factor IX — Alpha Therapeutics, Weifide
Corp., CSL, enetics Institute/AHP,
Pharmacia, PPL Therapeutics

Factor IX gene therapy ~ Cell Genesys

" FIG.

Fas TR -- Human Genome Sciences

Felvizumab - Scotgen

FFR-Viia — Novo Nordisk

FG-001 - F-Gene

FG-002 - F-Gene

FG-004 - F-Gene

FG-005 - F-Gene

FGF + fibrin - Repair

Fibrimage — Bio-Tech. General

fibrin-binding peptides - ISIS Innovation

fibrinogen — PPL Therapeutics, Pharming

fibroblast growth factor — Chiron, NYU,
Ramof, ZymoGenetics

fibrolase conjugate - Schering AG

Filgrastim — Amgen

filgrastim - PDA modified - Xencor

FLT-3 ligand - Immunex

FN18 CRMS -
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follistatin -- Biotech Australia, Human
Therapeutics

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

Foliitropin Beta - Bayer, Crganon

FP 59

FSH - Ferring

FSH + LH - Fering

F-spondin - CeNeS

fusion protein defivery system - UAB
Research Foundation

fusion toxins -- Boston Life Sciences

G 5598 — Genentech

GA-ll -- Transkaryotic Therapies

Gamma-interferon analogues - SRC VB

VECTOR
Ganirelix -- Roche
gastric lipase ~ Meristem
Gavilimomab -
G-CSF - Amgen, SRC VB VECTOR
GDF-1 -- CeNeS
GDF-5 - Biopharm

GDNF (glial derived neurotrophlc factor) -

Amgen
gelsolin — Biogen
" Gemtuzumab ozogamicin — Celltech

Gene-activated epoetin-alfa — Aventis

Pharma -- Transkaryotic Therapies
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glutamate decarboxylase - Genzyme
Transgenics

Glycoprotein S3 — Kureha

GM-CSF - Immunex

GM-CSF tumour vaccine — PowderJect

GnRH immunctherapeutic ~ Protherics

Goserelin (LhRH antagonist) —- AstraZeneca

gp75 antigen -- ImClone

gp96 -- Antigenics

GP! 0100 ~ 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 - Gliaiech

GW 353430 - GlaxoSmithKline
(GW-278884 - GlaxoSmithKline
H 11 — Viventia Biotech

H5N1 influenza A virus vaccine ~ Protein

Glanzmann thrombasthenia gene therapy ~ Sciences

Glatiramer acetate ~ Yeda
glial growth factor 2 - CeNeS

GLP-1 — Amyiin, Suntory, TheraTech,

Watson

GLP-1 peptide analogues — Zealand
Pharaceuticals

glucagon — Eli Lilly, ZymoGenetics

Glucagon-like peptide-1 7-36 amide ~

Suntory
Glucogen-like peptide — Amylin
Glucocerebrosidase - Genzyme

haemoglobin - Biopure

haemogiobin 3011, Recombinant - Baxter

Healthcare
haemoglobin crosfumarit — Baxter Intl.
haemoglobin stabilized - Ajinomoto
haemoglobin, recombinant - Apex
HAF — Immune Response
Hantavirus vaccine
HB 19
HBNF — Regeneron
HCC-1 - Pharis
hCG - Milkhaus

FIG. 28L
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hCG vaceine - Zonagen

HE-317 - Hollis-Eden Pharmaceuticals

Heat shock protein cancer and influenza
vaccines - StressGen

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

Helistat-G - GalaGen

Hemolink ~ Hemosol

hepapoietin -- Snow Brand

heparanase - InSight

heparinase | - Ibex

heparinase lil - Ibex

Hepatitis A vaccine - American Biogenetic
Sciences

Hepatitis A vaccine inactivated

Hepatitis A vaccing 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

J Hepatitis B vaccine recombinant - Evans

" Vaccines, Epitec Combiotech, Genentech,
Medimmune, Merck Sharp & Dohme,
Rhein Biotech, Shantha Biotechnics,
Vector, Yeda

Hepatitis B vaccine recombinant TGP 943 —-
Takeda

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

Hepatitis D vaccine — Chiron Vaccines

Hepatitis E vaccine recombinant ~
(enelabs/GlaxoSmithKline, Novavax

hepatocyte growth factor - Panorama,
Sosel

hepatocyte growth factor kringle fragments -
- EntreMed

Her-2/Neu peptides -- Corixa

'

FIG.

Herpes simplex glycoprotein DNA vaccine -
Merck, Wyeth-Lederle Vaccines-Malvemn,
Genentech, GlaxoSmithKline, Chiron,
Takeda

Herpes simplex vaccine — Cantab
Pharmaceuticais, 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,
GlaxoSmithKiine, 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

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-Lederie Vaccines-Malvern,
Advanced BioScience Laboratories,
Bavarian Nordic, Bavarian Nordic/Statens
Serum Institute, GeneCure, Immune
Response, Progenics, Therion Biologics,
United Biomedical, Chiron
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HIV vaccine vCP1433 -- Aventis Pasteur

HIV vaccine vCP1452 ~ Aventis Pasteur

HIV vaccine vCP205 ~ Aventis Pasteur

HL-9 -- American BioScience

HM-9239 -- Cytran

HML-103 -- Hemosol

HML-104 - Hemosol

HML-105 —~ 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-86, pathogen-derived — Antigenics

HSV 863 -- Novartis

HTLV-I DNA vaccine

HTLV-i vaccine

HTLV-)l vaccine — Access

HU 901 -- Tanox

Hu23F2G - ICOS

HuHMFG1

HumalYM -- Intracell

Human krebs statika -- Yamanouchi

human monocional antibodies -
Abgenix/Biogen, Abgenix/ Corixa,
Abgenix/iImmunex, Abgenix/Lexicon,
Abgenix/ Pfizer, Athersys/Medarex,
Biogen/MorphoSys, CAT/Searle,
Centocor/Medarex, Corixa/Kirin Brewery,
Corixa/Medarey, Eos BioTech./Medarex,
Eos/Xenerex, Exelixis/Protein Design
Labs, ImmunoGen/ Raven, Medarex/
B.Twelve, MorphoSys/ImmunoGen, XTL
Biopharmaceuticals/Dyax,

FIG.

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

human netrin-1 - Exelixis

human papillomavirus antibodies -~ Epicyte

Human papfiomavirus vaccine — Biotech
Ausfralia, IDEG, StressGen

Human papillomavirus vaccine MEDI 501 -
Medimmune/GlaxoSmithKline

Human papillomavirus vaccine MEDI
503/MEDI 504 ~
Medimmune/GlaxoSmithKline

Human papillomavirus vaccine TA-CIN -
Cantab Pharmaceuticals

Human papillomavirus vaccine TA-HPV --
Cantab Pharmaceuticals

Human papillomavirus vaccine TH-GW —
Cantab/GlaxoSmithKline

human polyclonal anfibodies - Biosite/Eos
BioTech./ Medarex

human type |l anti factor VIIi monocional
antibodies -- ThromboGenics

humanised anti glycoprotein {b murine
monoclonal antibodies -- ThromboGenics

HumaRAD - Intracell

HuMax EGFR - Genmab

HuMax-CD4 - Medarex

HuMax-IL15 - Genmab

HYB 190 -- Hybridon

HYB 676 -- Hybridon

|-125 MAb A33 - Celltech

Ibritumomab fiuxetan — IDEC

IBT-8401 - tbex

{BT-9402 -- [bex

IC 14 -1C0S

Idarubicin anti-Ly-2.1 -

IDEC 114 - IDEC

IDEC 131 - IDEC

IDEC 152 - IDEC

iDM1 - DM

IDPS ~ Hollis-Eden Pharmaceuticals
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iduronate-2-sulfatase ~ Transkaryotic
Therapies

IGF/IBP-2-13 — Pharis

IGN-101 - Igeneon

K HIR02 - Iketon

IL-11 ~ Genetics Institute/AHP

IL.-13-PE38 - NeoPharm

IL-17 receptor - immunex

IL-18BP - Yeda

{L-1Hy1 - Hyseq

-1 - Celltech

IL-1R adjuvant - Celltech

IL-2 -~ Chiron

- ll-2 +1L-12 - Hoffman La-Roche
IL-6/s1L.-6R fusion -- Hadasit
IL-6R derivative — Tosch
iL.-7-Dap 389 fusion toxin -- Ligand
IM-862 -- Cytran
IMC-1C11 - ImClone
imiglucerase - Genzyme
Immune globulin intravenous (human) -

Hoffman La Roche |
immune privilege factor — Proneuron
Immunocal -- Immunotec
Immunogene therapy - Briana Bio-Tech
Immunoliposomal 5-fluorodeoxyuridine-

dipalmitate -

-immunosuppressant vaccine - Aixlie
immunotoxin ~ Antisoma, NIH
ImmuRAIT-Re-188 ~ Immunomedics
imreg-1 — Imreg
infertility — Johnson & Johnson, E-TRANS
infliximab —~ Centocor
Influenza virus vaccine — Aventis Pasteur,

Protein Sciences
inhibin -- Biotech Australia, Human

Therapeutics
Inhibitory G protein gene therapy
INKP-2001 - InKine
inofimomab - Diaclone

FIG.

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

insulin (boving) — Novartis

insuiin analogue -~ Eli Lilly

Insulin Aspart — Novo Nordisk

insulin detemir — Novo Nordisk

insulin glargine -- Aventis

insulin inhaled - inhale Therapeutics
Systems, Alkermes

insulin oral - Inovax

insufin, AeroDose — AeroGen

insulin, AERx -- Aradigm

insufin, BEODAS - Elan

insulin, Biphasix ~ Helix

insulin, buccal -- Generex

insulin, 12R - Flemington

insulin, intranasal ~ Bentley

insulin, orai - Nobex, Unigene

insufin, Orasome — Endorex

insulin, ProMaxx - Epic

insutin, Quadrant — Elan

insulin, recombinant -- Aventis

insufin, Spiros ~ Elan

insulin, Transfersome -- IDEA

insulin, Zymo, recombinant - Novo Nordisk

insulinotropin -- Scios

Insulysin gene therapy -

integrin antagonists ~ Merck

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

interferon ~ BioMedicines, Human Genome
Sciences

interferon (Alfa-n3)—Interferon Sciences
Intl. .

interferon (Alpha), Biphasix — Helix
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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) - GiaxoSmithKline

interferon (beta} — Rentschier, GeneTrol,
Meristem, Rhein Biotech, Toray, Yeda,
Daiichi, Mochida

interferon (Beta1A) — Serono, Biogen

interferon (beta1A),inhale -- Biogen

interferon (B1b)-- Chiron

interferon (tau}- Pepgen-

Interferon alfacon-1 - Amgen

interferon alpha-2a vaccine

Interferon Beta 1b — Schering/Chiron,
InterMune

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

interferon receptor , Type | — Serono

interferon(Gamma1B) - Genentech

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

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

interferon-con1 gene therapy —

interleukin-1 antagonists — Dompe

Interleukin-1 receptor antagonist — Abbott
Bioresearch, Phamacia

Interleukin-1 receptor type | — Immunex

interleukin-1 receptor Type Il ~ immunex

Interleukin-1 trap — Regeneron

interieukin-1-alpha - Immunex/Roche

interleukin-2 — SRC VB VECTOR,
Ajinomoto, Biomira, Chiron

FIiG.

IL-2/ diphtheria toxin - Ligand

Interleukin-3 —~ Cangene

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

interleukin-4 + TNF-Alpha - NIH

interleukin-4 agonist - Bayer

interleukin-4 fusion toxin - Ligand

Interieukin-4 receptor — Immunex, Immun

interleukin-6 — Ajinomoto, Cangene, Yeda,
Genetics Institute, Novartis

interleukin-6 fusion protein

interleukin-6 fusion toxin ~ Ligand, Serono

interleukin-7 -- IC Innovations

interleukin-7 receptor - Immunex

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

interleukin-9 antagonists — Genaera

Interleukin-10 ~ DNAX, Schering-Plough

Interleukin-10 gene therapy -

interleukin-12 - Genetics Institute, Hoffman
La-Roche

interieukin-13 -- Sanofi

interleukin-13 antagonists -- AMRAD

Interleukin-13-PE38QQR

interleukin-15 - immunex

interleukin-16 ~ Research Corp

interleukin-18 - GlaxoSmithKline

~ Interleukin-18 binding protein - Serono

lor-P3 - Center of Molecular immunoiogy

{P-10 ~ NIH

IPF - Metabolex

IR-501 -- Immune Response

ISIS 9125 - Isis Pharmaceuticals

ISURF No. 1554 — Millennium

ISURF No. 1866 — lowa State Univer.

ITF-1697 - Itaifarmaco :

IxC 162 — Ixion

J 695 —~ Cambridge Antibody Tech.,
Genetics inst., Knoll

Jagged + FGF ~ Repair
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JKC-362 — Phoenix Pharmaceuticals

JTP-2942 - japan Tobacce

Juman monoclonal antibodies --
Medarex/Raven

K02 - Axys Pharmaceuticals

Keliximab — IDEC

Keyhole iimpet haemocyanin

KGF - Amgen

KM 871 - Kyowa

KPI 135 - Scios

KPI-022 -- Scios

Kringle 5

KSB 304

. KSB-201 - KS Biomedix

L 696418 -- Merck

L 703801 -~ Merck

L1 - Acorda

L-761191 - Merck

lactoferrin — Meristem, Pharming, Agennix

lactoferrin cardio - Pharming

LAG-3 — Serono

LAIT — GEMMA

LAK celi cytotoxin ~ Arizona

lameilarins ~ PharmaMar/University of
Malaga '

laminin A pepfides -- NIM

lanoteplase - Genetics Institute

laronidase -- BioMarin

Lassa fever vaccine

LCAT -- NIH

LDP 01 — Millenniumn

£ DP 02 — Miliennium

Lecithinized superoxide dismutase --
Selkagaku

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 -~ Epic

leuprorelin, oral - Unigene

LeuTech - Papatin

LEX 032 — SuperGen

LIDEPT ~ Novartis

Lintuzumab (anti-CD33 MAb) - Protein
Design Labs

lipase —~ Altus Biologics

fipid A vaccine -- EntreMed

lipid-linked anchor Tech. - ICRT, ID
Biomedical

liposome-CD4 Tech. ~ Sheffield

Listeria monocytogenes vaccine

. LMB 1

LMB7 '

LMB 9 -- Battelle Memorial Institute, NIH

LM-CD45 —- Cantab Pharmaceuticals

lovastatin -- Merck

LSA-3

LT-B receptor — Biogen

lung cancer vaccine — Corixa

lusupultide — Scios

L-Vax - AVAX

LY 355455 - Eli Lilly

LY 366405 — Eli Lilly

LY-355101 - Eli Lilty

Lyme disease DNA vaccine ~ Vical/Aventis
Pasteur _

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 — Nutrition 21

FIG. 28Q
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M 23 - Gruenenthal

M1 monocional antibodies - Acorda
Therapeutics

MA 16N7C2 - Corvas Intl.

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

Malaria vaccine CDC/NIIMALVAC-1

malaria vaccine,multicomponent

mammaglobin -- Corixa

mammastatin — Biotherapeutics

mannan-binding lectin -- Natimmu

mannan-MUC1 -~ Psiron

MAP 30

Marinovir - Phytera

MARstem -- Maret

MB-015 — Mochida

MBP -- immuLogic

MCi-028 - Mitsubishi-Tokyo

MCIF - Human Genome Sciences

MDC - Advanced BioScience - Akzo
Nobel, ICOS

MDX 11 ~ Medarex

MDX 210 -- Medarex

MDX 22 — Medarex

MDX 22

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

MED! 500

MEDI 507 - BioTransplant

melanin concentrating hormone —
Neurocrine Biosciences

melanocortins - OMRF

Melanoma monoclonal antibodies - Viragen

melanoma vaccine — GlaxoSmithKline,
Akzo Nobel, Avant, Aventis Pasteur,
Bavarian Nordic, Biovector, CancerVax,
Genzyme Molecular Oncology, Humbolt,
ImClone Systems, Memorial, NYU, Oxxon

Melanoma vaccine Magevac - Therion

memory enhancers - Scios

meningococcal B vaccine - Chiron

meningococcal vaccing - CAMR

Meningococcal vaccine group B conjugate -
- North American Vaccine

Meningococcal vaccine group B
recombinant - BioChem Vaccines,
Microscience

Meningococceal vaccine group Y conjugate -
- North American Vaccine

Meningococcal vaccine groups AB and C
conjugate ~ North American Vaccine

Mepolizumab - GlaxoSmithKline

Metastatin - EntreMed, Takeda

Met-CkB7 - Human Genome Sciences

met-enkephalin -- TNI

METH-1 - Human Genome Sciences

methioninase —~ AntiCancer

Methionine tyase gene therapy —
AntiCancer

Met-RANTES -~ Genexa Biomedical,
Serono

Metreleptin

Microtubule inhibitor MAb
Immunogen/Abgenix

MGDF ~ Kirin

MGV -- Progenics

micrin - Endocrine

microplasmin - ThromboGenics

MIF - Genetics Insfitute

FIG. 28R
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migration inhibitory factor — NIH

Mim CD4.1 — Xycte Therapies

mirostipen -- Human Genome Sciences

Mitumomab (BEC-2) - ImClone Systems,
Merck KGaA

MK 852 — Merck

MLN 1202 {Anti-CCR2 monoclonal
antibody) — Millenium Pharmaceuficals

Mobenakin — NIS

MAb 45-2D9- — haematoporphyrin
conjugate

MAD 4B4

MAb 4E3-CPA conjugate - BCM Oncologia

MAD 4E3-daunorubicin conjugate.

MAb 50-6 .

MAD 50-61A - institut Pasteur

MAb 5A8 — Biogen

MADb 791T/36-methotrexate conjugate

molgramostim - Genetics Institute, Novartis MAb 7¢11.e8

monoclonal antibodies — Abgenix/Celliech,
Immusol/ Medarex, Viragen/ Roslin
Institute, Cambridge Antibody Tech./Elan

MADb 108 -

MAb 10D5 ~ -

MADb 14.18-interleukin-2 immunocytokine —
Lexigen

MAb 14G2a -

MAb 15A10 -

MAb 170 - Biomira

MAb 177Lu CC49 --

MAb 17F9

MAb 107

MADb 1F7 - Immune Network

MAb 1H10-doxorubicin conjugate

" MAb 26-2F

MADB 2A11

MADb 2E1 -- RW Johnson

MAb 2F5

MAb 31.1 - International Bioimmune
Systems

MAb 32 — Cambridge Antibody Tech.,
Peptech

MAb 323A3 ~ Centocor

MADb 3C5

MAb 3F12

MAb 3F8

MAb 42/6

MAD 425 — Merck KGaA

MAD 447-52D - Merck Sharp & Dohme

FIG.

MAb 7E11 C5-selenocystamine conjugate

MADb 83KAS - Novartis

MAb A5B7-cisplatin conjugate -
Biodynamics Research, Pharmacia

MAb A5B7-1-131

MADb A7

MADb A717 -- Exocell

MADb A7-zinostatin conjugate

MADb ABX-RB2 - Abgenix

MAb, ACA 11

MAb AFP-I-131 - Immunomedics

MADb AP1

MADb AZ1 .

MAb B3-LysPE40 conjugate

MADb B4 — United Biomedical

MAb B43 Genistein-conjugate

MADb B43.13-Tc-99m — Biomira

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

MAD C 242-DM1 conjugate - ImmunoGen

MAb C242-PE conjugate

MAD ¢30-6

MADb CA208-cytorhedin-S conjugate -
Hoechst Japan

MAb CC49 - Enzon
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MAb ch14.18 -

MAb CH14.18-GM-CSF fusion protein -

Lexigen
MAD chCE7
MAb CI-137 -- AMRAD
MAD cisplatin conjugate
MAb CLB-CD19
MAb CLB-CD19v
MAb CLL-1 - Peregrine
MADb CLL-1-GM-CSF conjugate
MAb CLL-1-IL-2 conjugate — Peregrine
MAb CLN IgG — doxorubicin conjugates
MAD conjugates — Tanox
MAb D612
MADb Dal B02
MADb DC101 — ImClone
MAbEA 1 -
MAb EC708 -- Biovation
MAb EP-5C7 - Protein Design Labs

MAb ERIC-1 - ICRT

MAb F105 gene therapy

MAb FC 2.15

MAb G260 ~ Centocor

MAb GAG

MAb GA733

MAb Gliomab-H -- Viventia Biotech
MAb HB2-saporin conjugate

MAD HD 37 -

MADb HD37-ricin chain-A conjugate

MAb HNK20 - Acambis

MAb huNS01-DM1 conjugate -
immunoGen

MAb 1-131 CC49 - Corixa

MADb ICO25

MAb ICR12-CPG2 conjugate

MAb ICR-62

MAb IRac-ricin A conjugate

MAb K1

MAD KS1-4-methotrexate conjugate

MAb L6 — Bristol-Myers Squibb, Oncogen

MAb LiCO 16-88
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MADb LL2-1-131 — Immunomedics
MAD LL2-Y-80

MAb LS2D617 -- Hybritech

MAb LYM-1-gelonin conjugate
MAb LYM-1--131

.MAb LYM-1-Y-80

MAb LYM-2 — Peregrine

MAb M195

MAb M195-bismuth 213 conjugate -
Protein Design Labs

MADb M195-gelonin conjugate

MAb M195-1-131

MAb M195-Y-90-

MAb MA 33H1 -- Sanofi

MAb MAD11

MAb MGb2

MADb MINTS

MAb MK2-23

MAD MOC31 ETA(252-613} conjugate

MAb MOC-31-In-111

MAb MOC-31-PE conjugate

MAb MR6 -

MAb MRK-16 - Aventis Pasteur

MAb MS11G6

MAb MX-DTPA BrE-3

MAb MY9

MAb Nd2 - Tosoh

MAb NG-1 -- Hygeia

MADb NMO1 — Nissin Food

MAb OC 125

MAb OC 125-CMA conjugate

MAb OKI-1 ~ Ortho-McNeil

MAb OX52 ~ Bioproducts for Science

MADb PMAS

MADb PR1

MADb prost 30

MAb R-24 .

MAb R-24 a Human GD3 - Celltech

MAb RFB4-ricin chain A conjugate

MAb RFT5-ricin chain A conjugate

MAb SC 1

FIG. 28T
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MAb SM-3 - ICRT

MAb SMART 1D10 - Protein Design Labs

MAD SMART ABL 364 - Novartis

MAb SN6f

MAb SNof-deglycosylated ricin A chain
conjugate —

MAD SN6j

MAb SN7-ricin chain A conjugate

MADb T101-Y-90 conjugate -- Hybritech

MAD T-88 -~ Chiron

MADb TB94 -- Cancer ImmunoBiology

MAb TEC 11

MAb TES-23 -- Chugai

MAb TM31 - Avant

MAb TNT-1 -- Cambridge Antibody Tech.,

Peregrine
MAb TNT-3
MADb TNT-3 - IL2 fusion protein —
MAb TP3-At-211
MADb TP3-PAP conjugate -
MAb UJ13A ~ ICRT
MAb UN3

MADb ZME-018-gelonin conjugate

MADb-BC2 — GlaxoSmithKline

MAb-DM1 conjugate — ImmunoGen

MAb-ricin-chain-A conjugate - XOMA

MAb-temoporfin conjugates

Monopharm C -- Viventia Biotech

monteplase ~ Eisai

montirelin hydraie ~ Gruenenthal

moroctocog alfa - Genetics Institute

Moroctocog-alfa - Pharmacia

MP 4

MP-121 - Biopharm

MP-52 — Biopharm

MRA -- Chugai

MS 28168 - Mitsui Chemicals, Nihon
Schering

MSH fusion toxin -- Ligand

MSI-99 - Genaera

MT 201 — Micromet

Muc-1 vaccine - Corixa

mucosal tolerance - Aberdeen

multerian inhibiting subst

muplestim - Genetics 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

Nagrecor ~ Scios

nagrestipen -~ British Biotech

NAP-5 - Corvas Intl.

NAP¢2 - Corvas Intl.

nartograstim - Kyowa

Natalizumab - Protein Design Labs

Nateplase — NiH, Nihon Schering

nateplase - Schefing AG

NBI-3001 — Neurocrine Biosci.

NBI-5788 -~ Neurocrine Biosci.

NBi-6024 — Neurocrine Biosci.

Nef inhibitors - BRI

Neisseria gonorrhoea vaccine — Antex
Biologics

Neomycin B-arginine conjugate

Nerelimomab — Chiron

Nerve growth factor — Amgen ~ Chiron,
Genentech

Nerve growth factor gene therapy

nesiritide citrate — Scios

neuregulin-2 ~ CeNeS

neurocan - NYU

neuronal delivery system -- CAMR

Neurophit inhibitory Factor - Corvas

Neuroprotective vaccine — University of
Auckland

neurotrophic chimaeras - Regeneron

neurofrophic factor — NsGene, CereMedix
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NeuroVax -- iImmune Response
neurturin - Genentech

neutral endopeptidase — Genentech

NGF enhancers ~ NeuroSearch
NHL vaccine - Large Scale Biology
NIP45 — Boston Life Sciences
NKI-B20

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 — Giiead 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

Odulimomab - Immunotech
OK PSA - liposomal
OKT3-gamma-1-ala-ala

OM 991

OM 992

Omalizumab - Genentech
oncoimmunin-L — NIH
Oncolysin B ~ ImmunoGen
Oncolysin CD6 — ImmunoGen
Oncolysin M — immunoGen
Oncolysin S — ImmunoGen
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Oncophage — Antigenics

Oncostatin M — Bristol-Myers Squibb

OncoVax-CL - Jenner Bictherapies

OncoVax-P - Jenner Biotherapies

onercept - Yeda

onychomycosis vaccine — Boehringer
ingelheim

opebecan - XOMA

opioids - Arizona

Oprelvekin - Genetics Institute

Oregovomab - AltaRex

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

0OX40-lgG fusion protein - Cantab, Xenova

P 246 - Diatide

P30~ Alfacell , -

p1025 — Active Biotech

P-113* — Demegen

P-16 peptide — Transition Therapeutics

p43 - Ramot

P-50 peptide — Transition Therapeutics

p53 + RAS vaccine — NIH, NCI

PACAP(1-27) analogue

paediatric vaccines — Chiron

Pafase - ICOS

PAGE-4 plasmid DNA - IDEC

PAI-2 — Biotech Australia, Human
Therapeutics

Palifermin (keratinocyte growth factor) --
Amgen

Palivizumab -- Medimmune

FIG. 28V
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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 -- Chiron

PDGF cocktail -- Theratechnologies

peanut allergy therapy — Dynavax

PEG anti-ICAM MAb - Boehringer
ingetheim

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 ASB7 -

Pegacaristim — Amgen — Kirin Brewery —
ZymoGenetics

Pegaldesleukin — Research Corp

pegaspargase -- Enzon

pegfilgrastim — Amgen

PEG-interferon Alpha — Viragen

PEG-interferon Alpha 2A — Hoffman La-
Roche

PEG-interferon Alpha 2B - Schering-
Plough

PEG-r-hirudin — Abbott

PEG-HuMGDF — Amgen

PEG-uricase — Mountain View

Pegvisomant ~ Genentech

PEGylated proteins, PolyMASC — Vaientis

PEGylated recombinant native human leptin
- Rache

Pemtumomab

Penetratin - Cyclacel

Pepscan — Antisoma

peplide G -~ Peptech, ICRT

peptide vaccine - NIH ,NCI

Pexelizumab

pexiganan acetate — Genaera

Pharmaprojects No. 3172 - NYU

Pharmaprojects No. 3390 — Ernest Orlando

+ Pharmaprojects No. 3417 -- Sumitomo

Pharmaprojects No. 3777 - Acambis
Pharmaprojects No. 4209 - XOMA
Pharmaprojects No. 4349 - Baxter Intl.
Pharmaprojects No. 4651
Phamaprojects 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
Phamaprojects No. 5757 - NIH
Pharmaprojects No. 5765 ~ Gryphon
Pharmaprojecis No. 5830 — AntiCancer
Pharmaprojects No. 5839 - Dyax
Pharmaprojects No. 5849 - Johnson &
Johnson
Pharmaprojects No. 5860 — Mitsubishi-
Tokyo

FIG. 28W
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Pharmaprojects No. 5868 ~ Oxford
GlycoSciences
Pharmaprojects No. 5883 —~ Asahi Brewery
Pharmaprojects No. 5947 — StressGen
Pharmaprojects No. 5361 —
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. 6227 — NIH
Pharmaprojects No. 6230 ~ NIH
Pharmaprojects No. 6236 — NIH
Pharmaprojects No. 6243 - NIH
Pharmaprojects No. 6244 — NIH
Pharmaproiecis 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. 8421 — Oxford
GlycoSciences :
Pharmaprojects No. 6522 - Maxygen
Pharmaprojects No. 6523 ~- Pharis
Pharmaprojects No. 6538 -- Maxygen
Phamaprojects No. 6554 - APALEXO
Pharmaprojects No. 6560 - Ardana
Pharmaprojects No. 6562 -- Bayer
Pharmaprojects No. 6569 -- Eos
Phenoxazine
Phenylase — lbex
Pigment epithelium derived factor -
plasminogen activator inhibitor-1,
recombinant - DuPont Pharmaceuficals

FIG.

Plasminogen activators -- Abbot
Laboratories, American Home Products,
Boehringer Mannheim, Chiron
Corporation, DuPont Pharmaceuticals, Eli
Lilly, Shionogi, Genentech, Genstics
institute, GlaxoSmithKline, Hemispherx
Biopharma, Merck & Co, Novartis,
Pharmacia Corporation, Wakamoto, Yeda

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

platelet factor 4 — RepliGen

Piatelet-derived growth factor ~ Amgen -
ZymoGenetics

plusonermin-- Hayashibara

PMD-2850 — Protherics

- Pneumococcal vaccine — Antex Biologics,

Aventis Pasteur

Pneumococcal vaccine intranasal -
BioChem Vaccines/Biovector

PR1A3

PR-39

pralmorelin — Kaken

Pretarget-Lymphoma -- NeoRx

Priliximab -- Centocor

PRO 140 - Progenics

PRO 2000 - Procept

PRO 387 - 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 immunctherapeutics — The
PSMA Development Company

. prostate cancer vaccine - Aventis Pasteur,

Zonagen, Corixa, Dendreon, Jenner
Biotherapies, Thetion Biologics
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prostate-specific antigen ~ EntreMed

protein A - RepliGen

protein adhesives — Enzon

protein C — Baxter Intl., PPL Therapeutics,
ZymoGenetics

protein C activator — Gilead Sciences

protein kinase R antags — NIH

protirelin - Takeda

protocadherin 2 - Caprion

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

P-selectin glycoprotein ligand-1 -- Genetics
Institute

pseudomonal infections - InterMune

Pseudomonas vaccine - Cytovax

PSGL-lg ~ American Home Products

PSP-94 -- Procyon

PTH 1-34 ~ Nobex

Quilimmune-M — Antigenics

R 744 -- Roche

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

Ranibizumab (Anti-VEGF fragment) -
Genentech

RANK -- iImmunex

ranpirnase — Alfacell

ranpirnase-anti-CD22 MAb -- Alfacel)

RANTES inhibitor -- Milan

RAPID drug delivery systems - ARIAD

rasburicase — Sanofi

rBPI-21, fopical -- XOMA

RC 528 - Corixa

rCFTR -~ Genzyme Transgenics

FIG.

RD 62198 .

rDnase — Genentech

RDP-58 ~ SangStat
RecepTox-Fce ~ Keryx
RecepTox-GnRH - Keryx, MTR

Technologies
RecepTox-MBP - Keryx, MTR
Technologies
recFSH — Akzo Nobel, Organon
REGA 3G12
Regavirumab - Teijin
relaxin — Connetics Corp

Renal cancer vaccine - Macropharm

repifermin ~ Human Genome Sciences

Respiratory syncytial virus PFP-2 vaccine -
Wyeth-Lederle

Respiratory syncytial virus vaccine -
GiaxoSmithKline, Pharmacia, Pierre Fabre

Respiratory syncyfial virus vaccine
inactivated

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

Reteplase — Boehringer Mannheim,
Hefiman La-Roche

Retropep - Retroscreen

RFB4 (dsFv) PE38

RFI 641 - American Home Products

RFTS - UAB Research Foundation

RG 12986 -- Aventis Pasteur

RG 83852 —- Aventis Pasteur

RG-1059 - RepliGen

rGCR ~ NIH

rGLP-1 - Restoragen

rGRF - Restoragen

rh tnsulin ~ Eli Lilly

RHAMM targeting peptides — Cangene

rHb1.1 - Baxter intl.

rhCC10 — Claragen

rhCG - Serono

Rheumatoid arthritis gene therapy
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Rheumatoid arthritis vaccine — Veterans
Affairs Medical Center

rhLH — Serono

Ribozyme gene therapy — Genset

Rickettsial vaccine recombinant

RIGScan CR -- Neoprobe

RIP-3 - Rigel

Rituximab -- Genentech

RK-0202 - RxKinetix

RLT peptide ~ Esperion

rM/NEI ~ IVAX

rmCRP -- immtech

RN-1001 — Renovo

RN-3 -- Renovo

RNAse conjugate — immunomedics

RO 631908 -- Roche

Rotavirus vaccing — Merck

RP 431 — DuPont Pharmaceuticals

RP-128 -- Resolution

RPEGS gene therapy -

RPR 110173 - Aventis Pasteur

RPR 115135 - Aventis Pasteur

RPR 116258A -- Aventis Pasteur

rPSGL-Ig — American Home Products

r-SPC surfactant - Byk Gulden

" RSV antibody — Medimmune

Ruplizumab - Biogen-

rV-HER-2/neu -- Therion Biologics

SA 1042 - Sankyo

sacrosidase — Orphan Medical

Sant7

Sargramostim -- Immunex

saruplase — Gruenenthal

Satumomab - Cytogen

SB 1 - COR Therapeutics

SB 207448 — GlaxoSmithKline

SB 208651 — GlaxoSmithKline

SB 240683 - GlaxoSmithKline

SB 249415 — GlaxoSmithKline

SB 249417 — GlaxoSmithKline

SB 6 — COR Therapeutics

SB RA 31012 -

SC 56929 - Pharmacia

SCA binding proteins - Curis, Enzon

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

ScFv(FRP5)-ETA -

ScFvBCE-PE40 -

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

Secretin - Ferring, Repligen

serine protease inhibs -- Pharis

sermorelin acetate - Serono

SERP-1 - Viron

sertenef - Dainippon |

serum albumin, Recombinant human ~
Aventis Behring

serum-derived factor - Hadasit

Sevirumab ~ Novartis

SGN 14 - Seatle Genetics

SGN 15 - Seatle Genetics

SGN 17/19 - Seatle Genetics

SGN 30 ~ Seatle Genetics

SGN-10 -- Seatie Genetics

SGN-11 - Seatle Genetics

SH 306 - DuPont Pharmaceuticals

Shanvac-B - Shantha

Shigeila flexneri vaccine — Avant, Acambis,
Novavax

Shigella sonnei vaccine ~

siCAM-1 - Boehringer Ingelheim

Silteplase - Genzyme

FIG. 282
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SIV vaccine — Endocon, Insfitut Pasteur  Staphylococeus aureus vaccine conjugate ~
SK 896 - Sanwa Kagaku Kenkyusho Nabi
SK-827 - Sanwa Kagaku Kenkyusho Staphylococcus therapy — Tripep

Skeletex - CellFactors Staphylokinase - Biovation, Prothera,
SKF 106160 -- GlaxoSmithiline Thrombogenetics
S-nitroso-AR545C -~ Streptococeal A vaccine - M6
SNTP - Active Biotech Pharmaceuticals, North American Vaccine
somatomedin-1 — GroPep, Mitsubishi- Streptococcal B vaccine - Microscience
Tokyo, NiH Strepiococeal B vaccine recombinant --
somatomedin-1 carrier protein - Insmed Biochem Vaccines
somatostatin -- Ferring Streptococcus pyogenes vaccine
Somatotropin/ STRL-33-NHH
Human Growth Hormone — Bio-Tech. Subalin ~- SRC VB VECTOR
General, Eli Lilly SUIS - United Biomedical

somatropin -- Bio-Tech. General, Alkermes, SUIS-LHRH - United Biomedical
ProLease, Aventis Behring, Biovector, ~ SUN-E3001 - Suntory
Cangene, Dong-A, Eli Lilly, Emisphere,  super high affinity monoclonal antibodies —
Enact, Genentech, Genzyme Transgenics, YM BioSciences
Grandis/InfiMed, CSL, InfiMed, MacroMed, Superoxide dismutase - Chiron, Enzon,

Novartis, Novo Nordisk, Pharmacia Ube Industries, Bio-Tech, Yeda
Serono, TranXenoGen superoxide dismutase-2 -- OXIS
somatropin derivative — Schering AG suppressin -- UAB Research Foundation
somatropin, AIR - Eli Lilly SY-161-P5 - ThromboGenics
Somatropin, inhaled — Eli Lilly/Alkermes  SY-162 - ThromboGenics
somatropin, Kabi - Pharmacia Systemic lupus erythematosus vaccine --

somatropin, Orasome - Novo Nordisk MedClone/VivoRx
Sonermin -- Dainippon Pharmaceutical T cell receptor peptides - Xoma

SP(V5.2)C — Superiek T cell receptor peptide vaccine

SPi66 T4NS5 liposomes ~ AGI Dermatics

sphingomyelinase - Genzyme TACI, soluble ~ ZymoGenetics

SR 29001 -- Sanofi targeted apoptosis — Antisoma

SR 41476 - Sanofi tasonermin — Boehringer Ingetheim

SR-29001 - Sanofi TASP

SS1(dsFV)-PE38 -- NeoPharm TASP-V

2 microglobufin - Avidex Tat peptide analogues — NIH

32-microgiobulin fusion proteins - NIH TBP | - Yeda

R-amyloid peptides ~ CeNeS TBP I

R-defensin -- Pharis TBV25H - NiH

Staphyiococcus aureus infections ~ Tc 99m ior ceal — Center of Molecular
Inhibitex/ZLB Immunclogy

Tc 99m P 748 -- Diatide

FIG. 28AA



Tc 99m votumumab - Intracell

58/497

Tissue factor — Genentech

Tc-99m rh-Annexin V - Theseus Imaging  Tissue factor pathway inhibitor

teceleukin — Biogen
tenecteplase - Genentech

Teriparatide -- Armour Pharmaceuticals,

Asahi Kasei, Eli Lilly
terlipressin — Ferring
testisin -- AMRAD
Tetrafibricin — Roche
TFP! - EntreMed
{gD-IL-2 - Takeda
TGF-Alpha -- ZymoGenetics
TGF-R - Kolfon
TGF-32 — Insmed
TGF-33 -- O8I
Thalassaemia gene therapy - Crucell

TheraCIM-h-R3 ~ Center of Molecular

" Immunology, YM BioSciences
Theradigm-HBV - Epimmune
Theradigm-HPV -- Epimmune
Theradigm-malaria - Epimmune
Theradigm-melanoma — Epimmune
TheraFab - Antisoma

ThGRF 1-29 -- Theratechnologies
ThGRF 1-44 -- Theratechnologies

Thrombin receptor activating peptide --

Abbott
thrombomodulin — lowa, Novocasira

TJN-135 ~ Tsumura

TM 27 - Avant

TM 20 - Avant

TMC-151 — Tanabe Seiyaku

TNF tumour necrosis factor — Asahi Kasei

TNF Alpha - Cytimmune :

TNF antibody - Johnson & Johnson

TNF binding protein - Amgen

TNF degradation product - Oncotech

TNF receptor -- Immunex

TNF receptor 1, soluble -- Amgen

TNF Tumour necrosis factor-alpha - Asahi
Kasel, Genetech, Mochida

TNF-Alpha inhibitor - Tripep

TNFR:Fc gene therapy — Targeted Genetics

TNF-SAM2

ToleriMab - Innogenetics

Toxoplasma gondii vaccine -
GlaxoSmithKline

TP 9201 -- Telios

TP10 - Avant

TP20 — Avant

tPA - Centocor

trafermin -- Scios

TRAIL/Apo2L — Immunex

TRAIL-R1 MAb ~ Cambridge Antibody

Thrombopoietin —- Dragon Pharmaceuticals, Technologies

Genentech
thrombopoietin, Pliva -- Receptron
- Thrombospondin 2 -
thrombostatin — Thromgen
thymalfasin ~ SciClone
thymocartin - Gedeon Richter
thymosin Alphat - NIH

thyroid stimulating hormone - Genzyme

tICAM-1 - Bayer

Tick anticoagulant peptide — Merck
TiF - Xoma

Tifacogin — Chiron, NIS, Pharmacia

transferrin-binding proteins - CAMR

Transforming growth factor-beta-1 —
Genentech

transport protein — Genesis

Trastuzumab -- Genetech

TRH ~ Ferring

Triabin - Schering AG

Triconal - :

Triflavin

troponin | — Boston Life Sciences

TRP-2* - NIH

trypsin inhibitor — Mochida

FIG. 28BB
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TSP-1 gene therapy —

TT-232

TTS-CD2 - Active Biotech

Tuberculosis vaccine -- Aventis Pasteur,
Genesis

Tumor Targeted Superantigens — Active
Biotech ~ Pharmacia

tumour vaccines - PhotoCure

tumour-activated prodrug antibody
conjugates — Millennium/immunoGen

tumstatin - ILEX

Tuvirumab -- Novartis

TV-4710~Teva

TWEAK receptor — Immunex

TXU-PAP

TY-10721 - TOA Eiyo

Type | diabetes vaccine -- Research Corp

Typhoid vaccine CVD 908

U 143677 -- Pharmacia

U 81749 -- Pharmacia

UA 1248 -- Arizona

UGIF - Sheffield

UiC 2

UK 101

UK-279276 — Corvas Intl.

urodilatin ~ Pharis

urofollitrophin — Serono

Urokinase — Abbott

uteroferrin—- Pepgen '

V 20 -- GLYCODesign ‘

V2 vasopressin receptor gene therapy

vaccines -- Active Biotech

Varicella zoster glycoprotein vaccine -
Research Corporation Technologies

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.

WX-360 — Wilex BioTech.

WX-UK1 - Wilex BioTech.

XMP-500 ~ XOMA

XomaZyme-791 — XOMA

XTL 001 - XTL Biopharmaceuticals

XTL 002 — XTL Biopharmaceuticals

yeast delivery system - Globelmmune

Yersinia pestis vaccine

YIGSR-Stealth - Johnson & Johnson

Yissum Project No. D-0460 - Yissum

YM 207 - Yamanouchi

YM 337 -- Protein Design Labs

Yitrium-90 labefled biotin

Yitrium-90-labeled anti-CEA MAb T84.66 —

ZD 0490 - AstraZeneca

ziconotide — Elan

Varicella zoster virus vaccine live -~ Cantab ZK 157138 ~ Berlex Laboratories

Pharmaceuficals
Vascular endothelial growth factor -
Genentech, University of California

Zolimomab aritox
Zorcell - Immune Response
ZRXL peptides ~ Novartis

FIG. 28CC
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(Sia),
B «{-GalNAc-(Gal) ~(Sia) - (R), l

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

R = modifying group, sialyi or
oligosialyl

FIG. 29A
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CHO, BHK, 293 cells, Vero expressed G-CSF
a-c, e (independently selected)=0or 1; d=0

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

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

FIG. 29B

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)=0or 1; R=
PEG. '

FIG. 29C
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E. coli expressed G-CSF
a-e=0.

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

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

FIG. 29D

NSO expressed G-CSF
a, e (independently selected)=0or 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. 29E
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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. 29F

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

1. GaINAc Transferase,
UDP-GalNAc-PEG

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

FIG. 29G
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A
H,N v COOH
72 -
4 2 . N
(Fuc), ' /Man/ ([GIcNAc-(Gal), .- (Sia);- (R), ]
\ - i -
A G:IcNA5<GlcNAc-Man [[GICNAC-(GaI)b]f (Sfa)k R ]s >
3 \,,. - ([GlcNAc-(Gal) ],- (Sia),- ®), )
| B ™ ([GIcNAc~(Ga) - (Sia), - ®),)
- a

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=(; R =modifying group, mannose, oligo-mannose.
* = H, glycosyl residue, modifying group,

glycoconjugate.

FIG. 30A
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E0O, BHK, 293 cells, Vero expressed
interferon alpha 14C.
a-d, aa,bb =1; ech=1104;
cc, j-m, 1, 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,2a,bb =1; e-h=1t04;
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. 30B

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

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

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

b,d,f h,jq,s u, w,Y,z, cc,dd, ee =0;
a,c,e, g i,r,t, v, x (independently selected)=0 or 1;
v, x (independently selected) = 1, :
when a, ¢, (independently selected) = 1;
aa,bb=1;, R=PEG.

FIG. 30C
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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 o
3.. CMP-SA-PEG, ST3Gal3

a-z, bb=0; aa = 1; R’ =-Gal-Sia-PEG.

FIG. 30D
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A
H,N y COOH
72
(Fuc), ( o ([GleNAc-(Gal),),- (Sia);- R), \

A<—GllcNAc-GlcNAc-Man \([GICNAC'(Gan]f - (Sia) - (R),, ]s
1 Ny ~([GicNAc-(Gal) - (Sia)- R), ),
"Ry ]

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

[H

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

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

R = polymer; R’ = sugar, glycoconjugate.

FIG. 30E
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-~14C.

h=1to3;

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

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

nv-y=0;z=1.

l 1. 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.

30F

Insect cell or fungi expressed
interferon aipha-14C.
a'ds fs hsj"ns 50 vy= 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-GIcNAc
3, CMP-SA-PEG, ST3Gal3

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

FIG. 30G
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Yeast expressed interferon alpha-14C.

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

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

1. mannosidases

2.GNT’s 1,2.4,5, UDP-GlcNAc
3. Galactosyltransferase, UDP-Gal
4.. CMP-SA-PEG, ST3Gal3

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

FIG. 30H

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

buffer, salt

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

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

FIG. 30l



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

h=1to3; .

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

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

n,vy=0,z=1.

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

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

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

30J

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

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

h=1to3; nv-y=0; z=1.

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

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

FIG. 30K
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CHO, BHK, 293 cells, Vero expressed
interferon alpha-14C.
h=1to03;
a-g, j-m, i (independently selected) =0 or 1;
r-u (independently selected)=0or 1;
nvy=0;z=1

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

h=1to3;

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

FIG. 30L '

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

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

z=1, .

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

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

a,c,e g1, 1, t, v, x (independently selected) =0 or 1;
z=1; b,d,f h,jn,s5u,w,y=0;
R = transferrin.

FIG. 30M
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Insect cell or fungi expressed interferon alpha-14C.
a-d, £, b, j-n, s, u, vy =0;
e, g, 1,1, t (independently selected)=0or1; z=1.

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

l 1. endoglycanase
3. 8T3Gal3, transferrin

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

FIG. 30N
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H,N COOH
106

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

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

FIG. 300
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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) =0or 1;
e=1; b, g=0; R=PEG.

FIG. 30P

Insect cell expressed mterferon alpha (2a or 2b).
a, e (independently selected)=0or 1;
b,c, 4, £, g=0.

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

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

FIG. 30Q
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E. coli expressed [F-alpha (2a or 2b).
a-g=0.

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 30R

NSO expressed IF-alpha (2a or 2b).
a (independently selected) =0 or 1;
e=1; bc,d, fg=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. 30S
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E. coli expressed IF-alpha (2a or 2b).
a-g=0.

L. Endo-N—acetylgalatc.)samidase

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

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

FIG. 30T

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

1. GalNAc Transferase, UDP-GalNAc-
2. sialyltransferase, CMP-SA-I_’EG

b,d=00rl; e=1; a,c,f,g=0; R=PEG.

FIG. 30U
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CHO, BHK, 293 cells, Vero expressed IF-alpha
(2a or 2b).
a-c, f (independently selected) =0 or I;
e=1; dg=0
1. Sialidase
2. CMP-SA-PEG, ST3Gall and ST3Gal3
a-d, f, g (independently selected)=0 or 1;
e=1; R=PEG.
CHO, BHK, 293 cells, Vero expressed
! 1F-alpha (22 or 2b).
a-c, f (independently selected) Oorl;
e=1; d, g=0 |
1. Sialidase
2. CMP-SA-linker-SA-CMP,
,5T3Gall

3. ST3Gal3, transferrin

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

FIG. 30W
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..m>-1ucin peptide
H N T COOH
A
B
g mucin peptide
B
mucin peptide
H—\ ':‘_;._.,mz‘?cga peptide
H,N COOH
: 4 4
B B

Sia),
B 4-E(G.':11NAC-(GaI),-(Sia)c- (-R)d]

a-c, e (independently selected) =0 or I;
d =0; R = polymer, giycoconjugate.

FIG. 30X



79/497

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

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

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

FIG. 30Y

Insect cell expressed interferon alpha-mucin
fusion protein.

a, ¢ (independently selected) =0 or 1;,
b,c,d=0. <o

1. Galactosyltransferase, UDP-Gal-PEG

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

FIG. 30Z
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E. coli expressed interferon alpha-mucin
fusion protein.
a-e=0.

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

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

FIG. 30AA
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.. mucin peptide

H,N ~.2COGH
4
B

..y mmiicin peptide
HN . —COOH
B
HN 3 COOH
C

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

C <« ®R),

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

{

FIG. 30BB
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E. coli expressed interferon alpha-mucin
fusion protein.
a-¢,n=0.

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 30CC i

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

4

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

2. ST3@Gal3, asialo-transferrin

3. CMP-SA, ST3Gal3

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

FIG. 30DD
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E. coli expressed Interferon alpha (no fusion).
a-e,n=40. .

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

a-e =0; n = 1; R’ = linker-transferrin.

FIG. 30EE
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HOOC

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

(Fuc), ¥
Ad—-dlcNAc lcNAc-Man)dan\ [[GICNAC'(Gan]f - (Sia)- R),, ]s
] Nyt [CIENAC-(Gal) ]~ (Sia) - R), )

®)% | ™ ([GleNAcA(Ga) - (Sia),- (R), ).

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

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

FIG. 31A
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CHO, BHK, 293 cells, Vero expressed [F-beta
h=11t03;

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

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

h=1to 3;

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

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

FIG. 31B

Insect cell exprcssed IF-beta

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
2. CMP-SA-PEG, ST3Gal3,

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

bd,fhkmun,suwy=0;

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

z=1; R=PEG.

FIG. 31C



FIG.
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Yeast expressed IF-beta

a=n=0;z=1;

r-y (independently selected) =010 1;

R (branched or linear) = Man, oligomannose or

polysaccharide.

2. Galactosyltransferase, UDP-Gal

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

a-m, r-z=0; n =1; R’ =-Gal-Sia-PEG.

31D

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

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

l 1. CMP-SA-PEG, ST3Gal3

h=1t03;

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

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

FIG. 31E
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Insect cell expressed IF-beta
a'ds f, hs j'ns s, V'Y = 0; €, g: ir T, 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, -y (independently selected) =0 or 1;
z=1; n=0; R =PEG.

FIG. 31F

Yeast expressed IF-beta

an=0,z=1;

r-y (independently selected) =0 to 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. 31G
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NSO expressed IF-beta
a-i, r-u (independently selected) = 0 or 1;
jm,n,v-y=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 |;
n =0; z=1; R=PEG.

FIG. 31H

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

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

l 1. CMP-SA-PEG, o2,8-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. 31l
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CHO, BHK, 293 cells, Vero expressed IF-beta
a-g, j-m, r-u (independently selected) =0 or 1;
h=1to3; nv-y=0; z=1.

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

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

FIG. 31J

FIG.

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-5SA (16 mo! eq), ST3Gal3

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

31K
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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 a.-galactosidase
3. CMP-SA-PEG, ST3Gal3

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

when j-mn (independently selected) is 1;

{

FIG. 31L

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.

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

l 1. Sialidase
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.

FIG. 31M
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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,

buffer, salt

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

a-d, i-m, r-u, z (independently selected) = 0 or 1;
eh=1;n=0;

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

FIG. 31N

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

1 1. CMP-8A, 0.2,8-ST

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

' FIG. 310




(Fuc),

R}y

(
A GlrlcNAu%GlcNAc-Man [
i
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HOOC

NH,

-

([GleNAc-(Gal),J,- (Sia);- (®), )
AN ((GIeNAc(Gal), - (Sia), - R),, )
\Man< [GlcNAc-(Gal) ],- (Sifx)] -®), ),

([GleNAc-(Gal),,- (Sia),- ®R),).

T

-

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. 31P

\

b
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Insect cell expressed Ifn-beta.
a"d; fs hsj"lns 5 u, vy = 0;
€, 81, 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.

FIG. 31Q

Yeast expressed Ifi-beta.

a-m = 0; g-y (independently selected) =0to 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. 31R
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CHO, BHK,, 293 cells, Vero expressed Ifi-beta.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

ST3Gal3
2. ST3@Gal3, 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. 31S
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Protein A

(Fuc), s ([GI1eNAC-(Gal),).- (Sia);- (R), )
A C:lcNAc-Glc:NAc—Man)v1 \[[GICNAC-(GaD"]f_ (Sia),- (R)“’]
((GleNACc-(Gal) ],- (Sia), - R),

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

r

an t

N

u/q

B “EGIC'(XYDn ] a-d, 1, g-u (independently selected) =0 or 1.
° 0, p (independently selected) =0 or 1.
e-h, n (independently selected) =0to 6.
j-m (independently selected) =0 to 20.
CefFuc], vy =0;
R = modifying group, mannose, oligo-
mannose, Sia-Lewis X, Sia-Lewis A..

FIG. 32A
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BHK expressed Factor VII or VIla
a-d, ¢, 1, g q, j, I, 0, p (independently selected)y= 0 or 1;
,t=1; fh,k,m,s,u v-y=0; n=0-4.

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

l 1. Sialidase
ST3Gal3

a-d, e, g, 1, q,j, 1, o, p (independently selected) = 0 or 1;
r,t=1; L hkms uw,y=0; n=0-4;

v, X, (independently selected) =1,

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

R = PEG. ‘

FIG. 32B

CHO, BHK, 293 cells, Vero expressed Factor VII or VIIa
a-d, e, i, g, g, j, 1, o, p (independently selected) =0 or 1;
rnt=1; £ h km,s,u, v-y=0; n=04.

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

l 1. Sialidase
3. CMP-SA (8 mol eq), ST3Gal3

a-d, e, g, 1, q, j, 1, 0, p (independently selected) =0 or 1;
nt=1; fhkmsuwy=0; n=04;
v or X, (independently selected) =1,

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

FIG. 32C
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NSO expressed Factor VII or Vila

a--u (independently selected) =0 or 1;
vy =0; n=0-4;

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

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

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

Sia = Sia; R=PEG.

FIG. 32D
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OOH |

(Fuc), . ([GleNAc-(Gal)].- (Sia) - ®), ),

A < -GleNAc-GlcNAc-Man N (GleNAc(Gal) - Sia) - (R), )
v ([GleNAc-(Gal),]- (Sia), - (R), ),

([GIeNAC-(Gal)g,- (Sia),- (R),)

u

Sia),
B 4-E(G;INACw(Gal)n-(Sia)P- QR)Z]CI C 4—(-G1c-(Xy1)anb

D <—-FucE—(GlcNAc)cC-(Gal)dd-(Sia)w}f-r(R)gg

a-d, i, 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. 33A
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CHO, BHK, 293 cells, Vero expressed Factor IX

a-d,g =1; eh=1104;

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

v-z, gg=0.

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

a-d,q =1; ech=11t04;
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. 33B

CHO, BHK, 293 cells, Vero expressed Factor IX
a-d,n,q =1; ech=1to4;
aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently
selected)=0or 1;
v-z, gg=10.

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

a-d,n,p,q =1; ech=1104;

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

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

0,z=0; R=PEG.

FIG. 33C
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CHO, BHK, 293 cells, Vero expressed Factor X
a'ds n, g, bb: cc, dd: ff = 1; e'ha aa=1to 4; eeaj'm’ is
0, p, -u (independently selected) =0 or 1; v-z, gg=0.

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

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

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

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

o, v-y,gg =0; :

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

p=Lz=1.

FIG. 33D

CHO, BHK, 293 cells, Vero expressed Factor IX

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

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

v-z, gg=0.

l CMP-SA-PEG, ST3Gal3

a-d,q =1; e-ch=1to 4;

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

0, p, 2=0; j-m, ee, v-y, g8 (mdependently selected) =
Oorl.

FIG. 33E
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CHO, BHK, 293 cells, Vero expressed Factor IX

a-d,q =1; eh=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. CMP-SA-levulinate, ST3Gal3,
buffer, salt
2. HN,-PEG

a-d,q =1; e-h=1t04;
~aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected)
=0orl;
0, p,z=0; R=PEG;
j-m, ee, v-y, gg (independently selected) =0 or 1.

FIG. 33F

CHO, BHK, 293 cells, Vero expressed Factor IX

a-d, n, q, bb, cc, dd, ff =1;

e-h,aa=1104;

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

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

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

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

o,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. 33G
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FSHa 15 A
H,N COOH
52 78

FSHp a A
R
HN ——— COOH

(Fuc), )/Ian/ ([GleNAc-(Gal),},- (Sia),- (R), ]

A éIcNAc-GlcNAc-Man h [[GICNAC-(Gan]f ) (Sfa)k i (R)“']
! N ([GleNAc-(Gal),],- (Sia)- R), )

)

™ ([GleNAc-(Gal),],- (Sia),- (R),

r

5

t

u/q

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

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

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

v-y =0,

R = modifying group, mannose, oligo-mannose.

FIG. 34A
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, q-u (independently selected) =0 or 1;
e-h=1; v.y=0.

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

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. 34B

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

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

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

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

FIG. 34C
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NSO expressed FSH.

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

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal

l 1. Sialidase and a-galactosidase
3. CMP-SA-PEG, 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. 34D

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),
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. 34E
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) = 0 or 1;
e-h=1; v-y=0.

buffer, salt

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

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

FIG. 34F

CHO, BHK, 293 cells, Vero expressed FSH.
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; }-m (independently selected) = 0-20;
v-y (independently selected) = 0.

- FIG. 34G
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Insect cell expressed FSH.
a'd; f: h: j'ms 5 u, v-y = O;
e, g 1, 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;
j-m=0; v-y (independently selected) =1,
when e-h (independently selected) is 1;

R =PEG.

34H ,

Yeast expressed FSH.

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

R (branched or linear) = Man, oligomarmose.

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. 34l
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CHO, BHK, 293 cells, Vero expressed FSH.
a-d, i-m, g-u (independently selected) =0 or 1;
eh=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. 34J
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(Fuc), {[GleNAc-(Gal),].- (Sia)- (R), )
A < -GlcNAc-GIcNAc-Man )4 an\[fGICNAC-(Gal)b]f- (Sia), - R),, )
ar” ([GlcNAc-(Gal),],- (Sia),- (R), ),

™ ([GleNAc-(Gal) )y~ (Sia),.- (R)v]u

r

3

(Sia),
B -G:lalNAc-(Gal)n-(Sia),,' (R)zl

a-d, i, 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 = polymer.

FIG. 35A
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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}=0or 1;
r-u (independently selected) = 0 tol; v-z=0

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

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

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

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

FIG. 35B

Insect cell expressed EPO
a-d, f, h, j-q, 5, u, v-z=0;
e, g, 1, 1, t (independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

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

b,d, b, k, mq,s,u,w,y,2=0;

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

R =PEG.

FIG. 35C
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CHO, BHK, 293 cells, Vero expressed EPO
a-q, r-u (independently selected) =0 or 1;
v-z=0.

1. sialidase

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

4. CMP-SA-PEG, ST3Gall

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

FIG. 35D

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

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

l 1. CMP-SA-PEG, ST3Gal3

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

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. 35E
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Insect cell, yeast -or fungi expressed EPO
a-d, f, b, j-g, s, u, v-z=0;
e, g, 1,1, t(independently selected)=0or 1.

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

a-c, e-g, i, I-t, v-x (independently selected) =
Oorl;
d, hj-quy z=0; R=PEG

FIG. 35F

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

2, Galactosidase (synthetic enzyme),

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

a-¢, e-g, 1, g-t, v-X, z (independently selected) =
Oorl;
d, h,j-m,0,p,y,z=0; R=PEG.

FIG. 35G




112/497

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

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

1 &, 1,1, v (independently selected) =0 or 1;
a-h, j-q, s-u, w-z = 0; R = PEG.

FIG. 35H

Insect cell, yeast or fungi expressed EPO
a-d, f, h, j-m, n-g, s, u, v-z=0;
€, g, 1, 1, t(independently selected) =0 or 1. .

1. GNT-1, UDP-GlIcNAc
2. Galactosyltransferase, UDP-Gal-PEG

a, e, 1, 1, v (independently selected) =C or 1;
b-d, f-h, j-q, s-u, w-z=0; R=PEG.

FIG. 35l
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Insect cell, yeast or fungi expressed EPO
a-d, f, h, j-m, n-q, 5, u, v-z =0;
€, g, 1,1, t(independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

l 1. GNT-1, UDP-GIcNAc
3, ST3Gal3, CMP-SA-PEG

a, €, 1, j, r, v (independently selected)=0or I;
b-d, f-h, k-g, s-u, w-z=0; R=PEG.

FIG. 35J

Insect cell, yeast or fungi expressed EPO
a-d, f, h, j-m, n-q, s, u, v-z = 0;
¢, g, 1,1, t{independently selected)=0 or 1.

2. Galactosyltransferase, UDP-Gal

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

a-c, e-g, i-1, r-t, v-x (independently selected)
=0orl;
d, h,m-q, 4, y,2=0; R=PEG.

FIG. 35K
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Insect cell, yeast or fungi expressed EPO
a-d, f, b, j-m, n-q, s, u, v-z= 0;
€, g, 1, 1, t(independently selected) =0 or 1.

2. Galactosyltransferase, UDP-Gal

l 1.GNT’s 1,2 & 5, UDP-GlcNAc
3. a2,6-sialyltransferase, CMP-SA-PEG

a-¢, e-g, i-1, r-t, v-x (independently seiected)
=0orl;
d,h,m-q,u,y,z2=0; R=PEG.

FIG. 35L

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

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

a-h, q, i-o, T-u (independently selected)
=Qorl;
v-y=0; p,z=0orl; R=PEG.

FIG. 35M



115/497

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

l 1. CMP-SA-PEG, ST3Gal3

a-h, i-0, g-u (independently seiected) =0 or 1;
v-y=0; p,z=0orl; R=PEG.

FIG. 35N

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

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

a-h, 1-0, g-u (independently selected) =0 or 1;
v-y=0; p,z=0orl; R=SA-PEG.

FIG. 350
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CHO, BHK, 293 cells, Vero expressed EPO
a-q, r-u (independently selected)=0 or I;
v-z={.

1 1. CMP-SA-PEG, a2,8-sialyltransferase

a-h, i-0, p-u, v~z (independently selected)
=0orl;
R = SA-PEG.

FIG. 35P

yeast or fungi expressed EPO
I, t, 4, v, X, ¥ (independently selected) =0 or 1;
a-m, n-q, s, w, z=0; R=(Man),

where n = 1-3, linear or branched.

2. GNT-1, UDP-GIcNAc
3. galactosyltransferase, UDP-Gal

l 1. mannosidases
4. ST3Gal3, CMP-SA-PEG

a, e, j, r, v (independently selected) =0 or 1;
b-d, i, k-g, s-u, w-z=0; R=PEG.

FIG. 35Q
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yeast or fungi expressed EPO
I, i, 4, v, X, y (independently selected) = 0 or 1;
a-m, n-q, s, w, z=0; R=(Man)_

where n = -5, linear or branched.

1. mannosidases
2. GNT- 1, UDP-GIcNAc-PEG

e, 1, v (independently selected) = 0 or 1;
a-h, i-q,s-u, w-z=0;. R=PEG.

FIG. 35R

yeast or fungi expressed EPO
r,t, 4, v, X, y (independently selected) =0 or I;
a~m, n-q, s, w, z=0; R=(Man),

where n = 1-3, linear or branched.

2. GNT-1, UDP-GicNAc -
3. galactosyltransferase, UDP-Gal

l 1. mannosidase-I
4. ST3Gal3, CMP-SA-PEG

a, e,j, I, t-u, v, X, y (independently selected)
=0orl;

b-d, fi, k-q, s, w,z=0;

(R), =PEG; (R), and (R), =Man.

FIG. 35S
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o

RS
., ~(IGIeNAe-(Gal)L- (Sia)- (R), )
R”), )/Ian D ’
A < -GIcNAC|GIcNAc/Man ~(IGIcNAcGal), ;- (Sia) - R} ),
|7\ g (CIeNAC(GaD - iz~ ®R), ), | -
R, "\ (IGIcNAc-(Gal) ;- (Sia), - (R),]u
(Siia)o N /aa/
B «|-GalNAc-(Gal)~(Sia),- (R)zl "

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

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

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

v-z=0; aabb=1;cc=0;

R =polymer; R’’ and R’ =sugar-polymer or Fuc.

FIG. 35T
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yeast or fungi expressed EPO

T, t,u, v, X, y (independently selected)=0 or 1;
ec, a-m, n-q, S, W, z = 0; '
aa,bb=1; '

R = (Man)_ where n =.1-100, linear or branched. |

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

1 (independently selected) =0 or 1;
aa, bb, cc, a-h, j-z=0; R”=Gal-PEG.

FIG. 35U

yeast or fungi expressed EPO

T, 1, 1, v, X, ¥ (independently selected) =0 or 1;
cc, a-m, n-q, 8, w,z=0; aa, bb=1;

R =(Man), where n = 1-100, linear or branched.

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

i (independently selected) =0 or 1;
aa, bb, cc, a-h, j-z=0; R”=Gal-SA-PEG.

FIG. 35V
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Insect cell expressed EPO

a-d, f, h, j-m, n-q, 5, u, v-z =0,

e, g,1, 1, t (independently selected) =0 or 1;
aa=1; R”=Fuc.

1. mannosidases ,
2. galactosyltransferase, UDP-Gal-PEG

cc, ¢, 1, 1, v (independently selected) =0 or 1;
bb, a-h, j-q, s-u, w-z=0; aa=1; R’ = Gal-PEG:

FIG. 35W
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(Fuc), v ((GlcNACc-(Gal),),- (Sia),- (R), ]
/M “([GleNAc-(Gal),);- (Sia), - (R),,]

( )

)

T

\

A < -GIcNAc-GlcNAc-Man
\Man [GIcNAc-(Gal) ],- (Sia), - (R),
([GleNAc-(Gal),},- (Siz),- (R),

t

/

Sia), \
B 4-E(GL1NAc-(Ga1)n-(Sia)p- (R)J
q

a-d, i, 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 = polymer.

u

FIG. 35X
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NSO expressed NESP
q =1; a-i, n, r-u (independently selected) =0
orl; j-m,o0,p,v-2=0"

buffer, salt

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

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

FIG. 35Y

CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q =1; h=1to3;
j-m, i, 0, p (independently selected) =0 or 1;
r-u (independently selected) =0 or 1;
v-z=0 '

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

a-g,nq=1;, h=1t03;
i, 0, p (independently selected)=0or 1;
r-u (independently selected) =0to 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. 352
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CHO, BHK, 293 cells, Vero expressed NESP
a-g,n,q=1; h=1t03;

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

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

a-g,n,q =1; h=1t03;
i, j~n, o, p, r-u, (independently selected) = 0 or l;
v-z (independently selected) = 0-40; R = Sia.

FIG. 35AA
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H,N COOH
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(Fuc), _ A[GieNAc-(GaD, .- (Sia)- ®), |
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)

)

A « -Glc]:NAc-GlcNAc-Man
o ([CleNAC-(Gal).];- (Sia),- (R),
™ [[GleNAc~(Gal),),- (Sia), - (R).

Yy

- _/

Sia),
B 4—E(G{I:1.1NAC'(G31)n'(Sia)P--(R)Jaa

t

a-d, i, n-u, 2a (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. 36A
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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, 1-m, g-u, aa (independently selected)=0or 1;
0,p,Z =0; ne-h=1;
v-y (independently selected) = 1,
when j-m (independently selected) is 1;
| R=PEG.

FIG. 36B

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,z2=0; n,e-h=1;
v-y (independently selected) =0 or 1; R =PEG.

FIG. 36C
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NSO expressed GM-CSF.

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

Sia (independently selected) = Sia or Gal.

2. CMP-SA, ST3Gal3

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

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

FIG. 36D

CHO, BHK, 293 cells, Vero expréssed 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;
0,p,Z =0; n,e-h=1; R=PEG.

FIG. 36E
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CHO, BHK, 293 cells, Vero expressed GM-CSF.
a-d, i-m, o-u, aa (independenily selected) = 0 or 1;
n,e-h=1; v-z=0.

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

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

FIG. 36F

CHO, BHK, 293 cells, Vero expressed GMCSF.
a-d, i-m, o-u, aa (independentiy selected) =0 or 1;
n,e-h=1; v-z=10. . '

{

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

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

FIG. 36G
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Liq

(Sia),
B 4{G'a1NAc-(Ga1)..-(Sia)p- (R),L

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

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

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

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

FIG. 36H
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Insect cell expressed GM-CSF.
a-d, f, h,j-m,0,p, 5, 1, v-2=0;

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

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

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

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

FIG. 361

Yeast expressed GM-CSF.
a-p,z, cc=0;
q-Y, aa (independently selected) =0to 1;

GalNAc = Man.

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

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

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

FIG. 36J
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CHOQ, BHK, 293 cells, Vero expressed GM-CSF.
a--m, 0-Uu, aa, bb (independently selected) =0 or 1;

n,v-z,cc=0.

1. sialidase

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

3. ST3Gal3, transferrin

a--m, p-y, z, aa (independently selected)=0 or 1;
o, v-y,cc=0; bb, n=1; R=transfernn.

FIG. 36K
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H,N- COOH

(Fuc), i ~([GloNAC-(Gal), - (Sia);- (), )
A< GIcNAC-GIeNAcMar{ UCINAC(Cal]- (Sia), - R), ),
\M ([GleNAc~(Gal) J,- (Sia), - (R), )

X ([GIeNAc~(Gal) - (Sia), - (R)]

t

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

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

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

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 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-5A (16 mol eq), ST3Ga13

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

FIG. 37C
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NSO expressed Interferon gamma.

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

Sia (independently selected) = Sia or Gal.

2. a-Galactosyltransferase, UDP-Gal

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

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

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

R =PEG.

FIG. 37D

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

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

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

1. Sialidase

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

3. CMP-SA, ST3Gal3

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

FIG. 37E |
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CHOQ, BHK, 293 cells, Vero expressed
Interferon gamma.

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

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

1. CMP-SA-levulinate, ST3Ga13',
2. HN,-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. 37F

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, 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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1

(R’),

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. 37H
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Insect or fungi cell expressed [F-gamma.
a-d, f,h, j-m, s, u, v-y =0;
e, g 1,q,r, t(independently selected)=0or 1.

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

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

.| R=PEG.

FIG. 371

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 (independ?ntly selected) =0 or 15
R’ = -Gal-Sia-PEG.

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

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)=0or 1;

R = linker-transferrin.

FIG. 37K

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, q-u (independently selected) =0 or 1;
e-h,p=1;

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

R =PEG.

FIG. 37L
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Insect or fungi cell expressed IF-gamma.
a'ds fa hs j"n) 5, vy = 0;
€, 2,1, q, 1, t (independently selected) =0 or 1.

l 1. GNT’s 1 & 2, UDP-GlcNAc¢-PEG

a'ds fs hs j"ns 50wy = 0&

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

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

R =PEG.

FIG. 37M

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, «2,8-ST

a-d, i, 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. 37N
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(Fuc), ([GleNAc-GaD),- (Sia)- (R), ]
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)

A (.‘:IcNAc-GlcNAc-Man ([GleNAc-(Gal), ;- (Sia); - R),, )
| )
([G1eNACA(GaD - (Sisdar ®),), )

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. 38A
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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.

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. 38B

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.

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. 38C
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed alpha-1 anfitrypsin.

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

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

1, Sialidase

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

3. CMP-SA, ST3Gal3

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

;

FIG. 38D

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

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

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

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

FIG. 38F
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R, ™ (IGIcNAC(Gal)yl,- (Siz), ®),).
A j‘p

t

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. 38G
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Insect or fungi cell expressed o,-antitrypsin.
a-d, f,h,j-m, s, u,v-y=0; .
e, g 1,q,r1, 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 = 0;
v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 38H

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

2. Galactosyltransferase, UDP-Gal

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

a-m, p-y = 0; n (independently selected) =0or1;
R’ = -Gal-Sia-PEG.

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

1. CMP-SA-linker-Gai-UDP,
ST3Gal3 '

2. Galactosyltransferase, transferrin treated
with endoglycanase

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

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

R = linker-transferrin.

, FIG. 38J



H,

146/497

A A A
¢ * 4’ COOH
70 107 271

R,

~
(F}IC)i
A<—-G|rlcNAe<GlcNAc- .
®),
.

,
iB

t

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

~([GleNAc-(Gal), )~ (Sia), - (R),, ]
» ([GlcNAc-(Gal),,- (Sia),- (R), ]
([GlcNAc-(Gat), - (Sia),- (R),)

N\

uw/n
_Jo

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

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

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

FIG. 38K
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Yeast expressed alpha-1 antitrypsin.

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

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

t-u, v-y (independently selected)=0or1; n,o=1.

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

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

FIG. 38L

Plant expressed alpha-1 antitrypsin.

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

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

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

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

FIG. 38M
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CHO, BHK, 293 cells, Vero, transgenic animal
expressed o, antitrypsin.

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

P, q, vy = 0.

1. CMP-SA-PEG,
ST3Gal3

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

FIG. 38N



149/497

A A A A
b b b

19 59 146 270

.COOH

(Fuc), | [GloNAC-(Gal)]- (Sia) - ®), )
A GllcNAc-GlcNAc-Man/M ~([GloNAC-(Gal)y]- (Sia), - ®) )
; \Man, ([GIcNAc-(Gal) ]~ (Sia),- (R), %

™ ([GleNAc-(Gal),),- (Sia),- (R),
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t

8/q

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

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

FIG. 39A
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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. 39B

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

1. Sialidase
l 2. CMP-SA-M-6-P (1.2 mol eg),
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. 39C



151/497

CHO, BHK, 293 cells, Vero expressed Cerezyme.
a-d, i-m, g-u (independently selected) =0 or I;
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 = Mannose-6-phosphate

FIG. 39D

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

buffer, salt

l 1. CMP-SA-levulinate, ST3Gai3,
2. H,N,-spacer-M-6-P or clustered M-6-P

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

FIG. 39E
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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.

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. 39F
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A AA A
HzN'L ¢ i ¢ COOH
19 59 146 270

.
ik

t

( |
(Fuc), | . [[GleNAC-(Gal), |- (Sia) - (R), )
A<-GIeNAKGIN Ac_Man)w “([GlcNAc-(Gal),];- (Sia), - (R), )
- \M ([GlcNAc-(Gal),J,- (Sia), - (R), )

®), ([GlcNAc-(Gal)},- (Sia),- (R),)

~ %

A

a-d, i, n, p-u (independently selected) =0 or 1.
¢-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. 39G
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Insect cell expressed Cerezyme.
a"d, f; h’ J"ms 50, V-y= 0;
e, g 1,0q,r t{independently selected)=0or 1.

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

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

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

FIG. 39H

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

2. Galactosyltransferase, UDP-Gal

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

a-m, p-y = 0; n (independently selec.tcd) =Qorl;
R’ = -Gal-Sia-PEG.

. FIG. 39!
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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.

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

2. §T3Gal3, desialylated transferrin.

3. CMP-SA, ST3Gal3

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

FIG. 39J
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(Fuc), ([GleNAc-(Gal),),- (Sia);- (R),

B<GleNAclGieN Ac_Man)VI an\[[GlcNAc-(Gal)b]f-(Sia)k- R), ).
1

)

)

, ~([GlcNAc-(Gal) ],- (Sia),- (R), ),
R, \m\ ([GIcNAc-(Gal)],- (Sia)_- (R)y]u

r

(Fuc) Man—[Man], ,,
Ce Fu),, A «-GleNAc-GleNAc-Max - Man],,
™ \[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. 40A
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CHO, BHK, 293 cells, Vero expressed tPA
a-g,n =1; h=1to3;

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

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

1. Mannosidase(s), sialidase

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

4. CMP-SA-PEG, ST3Gal3

A=B; a-g,n=1; h=1t03;

1, 7-u (independently selected) =0 or 1;

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

FIG. 40B

Insect or fungi cell expressed tPA
A=B; a-d4,{f h,jo,suvy=0;
&g 1,nrt (indepex}dently selected)=0or 1.

2. Galactosyltransferase, UDP-Gal

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

A=B; b,d f h kkm,o,s,u,w,y=0;
a,c,e g 1, 1, t (independently selected) =0 or I;
n=1; j,1, v, x (independently selected)=0or 1,
R =PEG.

FIG. 40C
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Yeast expressed tPA
B=A;i=0.

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

A=B; an,r-y=0; o=1; R’=Gal-PEG.

FIG. 40D

Insect or fungi cell expressed tPA
"A=B; a-d,{, h,j-o0,51,vy=0;
e, g, 1, n,1, t (independently selected) =0 or 1.

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

A=B; anr-y=0; o=1; R’ =Gal-PEG.

FIG. 40E
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Insect or fungi cell expressed tPA
A =B, a-d, f h,j-o0,s,u, v-y=0;
€ 8,1, 1,1, t(independently selected)=0or 1.

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

ABbd,fhj—os,uwyO
a,c,e g i, I, t, v, X (independently selected)=0 orl
n=1; R=PEG.

FIG. 40F

Insect or fmgi cell expressed tPA
A=B; ad f h,j-o,5uvy=0
e, g, 1, n, 1, t (independently selected) =0 or 1.

2, Galactosidase (synthetic enzyme),

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

A=B; b’d: f5 hs j'o; ssu1w=y=0;
a,ce,g i, r, t,v,x (independently selected)=0 or 1;
n=1; R=PEG.

FIG. 40G
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(Fuc), ’ ([GIeNAc~(Gal),]- (Sia) - (R), ]
B<—GllcNAc-GlcNAc-M - [[GICNAC_(GaD bl (Sia) e R ]s
S {[GicNAc-(Gal), ) - (Sia),- (R),

)
(R7) A ([GIcNAc-(Gal) .- (Sia),- (R),,]

t

u/n

(}:uc)i Man—{Man],,
A 4—-GIcNAc-G'lcNAc Mari L [Man],
®R), " \[Manl,

P

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

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

R = polymer; R’ = sugar, glycoconjugate.

FIG. 40H
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NSO expressed tPA
A =B; a-m, r-u (independently selected) = 0 or 1;
n= 1: 0,p, 4 v—y=0

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

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

FIG. 401

CHO, BHK, 293 cells, Vero expressed tPA
a-g,n,p =1; h=1to3;

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

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

1. alpha and beta Mannosidases
2. CMP-8A, ST3Gal3
3. Galactosyltransferase, UDP-Gal-PEG

ag.n=1; h=1t03;

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

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

FIG. 40J
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Plant expressed tPA

A=B; ad,f h,j-m,s,u, v-y=0;

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

1. hexosaminidase,

2. alpha mannosidase and
xylosidase

3. GlcNAc transferase, UDP-
GlcNAc-PEG

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

FIG. 40K
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([GlecNAc-(Gal),].- (Siz),- R), )
“[GleNAc-(Gal),),- (Sia), - R),, ),
~([GlcNAc~(Gal) ] - (Sia), - (R), ]
(IGIeNAc-(Gal)y),- (Sia),- (R),). ]

(Fuc),
|
A«}-GlcNAc-GleNAc-Man

!

a-d, i, q-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. 40L
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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),

1 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. 40M

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

3. CMP-§A (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. 40N
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NSO expressed TNK tPA

a-d, i-m, g-u (independently selected) =0 or I;
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, 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. 400
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(Fuc), ([GleNAc-(GaD,J,- (Sia),- (R),
A GIlcNAc-GlcNAc-Man)vI [[GlcNAc-(Gal) ble- (Sia) - (R),
. \M [GleNAc~(Gal) - (Sia), - (R), )

an
([GleNAc-(Gal),- (Sia),- ®),)

/g\

)
)

\

t

/

u/q

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

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

v-y =0; R =polymer.

FIG. 40P
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CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, q-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. 40Q

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

buffer, salt

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

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

FIG. 40R
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CHO, BHK, 293 cells, Vero expressed TNK tPA
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

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

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

FIG. 40S
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(F:lc)i (II{")O)VI _ i[[GlcNAc-(Gal)] - (Sia);- (R), ]
A<-GIeNAKGIcNAc-Mar ([GIeNAC-(Galy),- Sia),- (), ),
' [[GlcNAc -(Gal)],- (Sia),- (R), )
).

R, [[(}IcNﬁu:-(Gal)d]h (Sia),- (R),

e

t

z/

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, mamnose, oligo-mannose;
= H, glycosy! residue, modifying group, glycoconjugate.
R” = glycosyl residue.

FIG. 40T
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Insect cell expressed TNK tPA
a~d, f, h, j-m, s, u, v-y =0;
e, 8,1, 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;
j-m=0; v-y (independently selected) = 1,
when e-h (independently selected) is 1;

R =PEG.

FIG. 40U

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

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

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

FIG. 40V
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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.

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

2. Galactosyltransferase, anti-TNF
IG chimera produced in CHO.

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

" FIG. 40W
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(Sla)b

4—[é}a1NAc-(Gal) (Sia), (R)J

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

R = modifying group, mannose, oligo-
mannose. -

FIG. 41A
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CHO, BHK, 293 cells, Vero expressed IL-2
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. 41B

Insect cell expressed IL-2
a, ¢ (independently selected) =0 or 1;
b,¢,d=0. '

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

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

FIG. 41C
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E. coli expressed IL-2
a-e =0,

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

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

FIG. 41D

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. 41E
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E. coli expressed IL-2
a-e=0.

1. Endo-GalNAc-osaminidase

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

a,d,e=1;b,¢c=0;
R =PEG.
FIG. 41F

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

1. GalNAc Transferase,
UDP-GalNAc-PEG

d,e=0o0rl; a,-¢c=0;
R =PEG.

" FIG. 41G
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2 peptides
A and A’ - N-linked sites
B - O-linked sites

(Fuc), /Man/ ([GleNAc-(Gal),)- (Sia)- (), )
 A<-GIcNAC-GleNAc-Mar ~([GleNAc-(Gal)y);- (Sia- R},
l ([GlcNAc-(Gal),),- (Sia), - (R), )

)

5

an t

™ ([GleNAc-(Gal) ;- (Sia),: (R),

U/ aa

Sia),
B G—E(G;NAC-(GaI)n-(Sia)p- (R)J
q

(Fuc) Man—([Man],,

/ At
b ternate structure
A 4—-GlcNAc-C|ilcNA -Man  Manl, Eor some N-linked
R’ Man structures of A,
( )o ~ [Man]o_z

bb

a-d, i, n-u (independenily selected) =0 or 1.
aa, bb (independently selected) =0 or 1.
e¢-h (independently selected) =0 o 6.

j-m (independently selected) = 0 to 20.
v-z=0; R = polymer, glycoconjugate.

FIG. 42A
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CHO, BHK, 293s cells, Vero, MDCK, HEKC expressed
Factor VIIL

e-h=1t04;

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

v-z=0.

l 1. Sialidase
2. CMP-SA-PEG, ST3Gai3

e-h=1to4;

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

FIG. 42B

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

e-h=1to 4;

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

v-z=0,

1. Sialidase
l 2. CMP-SA-PEG, ST3Gal3
3. ST3Gall, CMP-SA

e-h=1to4;

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

R =PEG.

FIG. 42C
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CHO, BHK, 293s cells, Vero, MDCK, HEKC
expressed Factor VIIL

e-h=1to 4;

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

v-z=0.

l 1. CMP-SA-PEG, ST3Gal3

e-h=1to4,

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

FIG. 42D

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

e-h=1to4;

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

v-z=0,

l 1. CMP-SA-PEG, ST3Gall

e-h=1to4;

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

R =PEG. '

FIG. 42E
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CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII.

e-h=11t04;

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

v-z=(.

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

e-h=1104;
aa, bb, a-d, i, n-y (independently selected)=0 or 1;
z=0; j-m (independently selected) =0 to 2;
v-y (independently selected) = 1,
when j-m (independently selected) is 2;
R =PEG.

FIG. 42F
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2 peptides
A or A® - N-linked sites
B - O-linked sites

W

{Buo), _([GleNAc-(Gal),}.- (Sia),- R),

. 2 ([GIcNAC-(Gal) ]~ (8 R]
A<~GIcNAcGlcNAc-Man [[ cNAc-(Gal),];- (Sia), - (R),, ]s >
1 [[GIcNAc -(Gal) ], (Sia),- (R), ]

).

(R)y [[GlcNAt:—(Gr:lI),j],l (Sia),- (R),

z/

. ASia),
B -G;alNAc-(Gal)n-(Sia)p- (R)zl

- ~
uc), Man—{Man],, Alternate "
’ emate structure
Ae GllcNAcﬂGlcNAc-Man  Manl,,| & for some N-linked
Ry - Man ~[Man],, structures of A.
k bJ [+

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-z={(;

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

FIG. 42G
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CHOQ, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII,
ech=1t04; '
aa, bb, cc, a-d, j~m, i, n-u (independently selected)= Cor 1;
dd, v-z=0.

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

e-h=1to4;

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

R =PEG. |

FIG. 42H

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=90.

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

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

FIG. 42i
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CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIIL.
e-h=1to04;
aa, bb, cc, a-d, j-m, i, n-u (independently selected) =0 or 1;
dd, v-z=0.
1. ST3Gal3, CMP-SA
2, endo-H
3. galactosyltransferase, UDP-Gal-PEG
e-h=1to4; '

aa, bb, dd, a-d, i, j-u (independently selected) =0 or 1,
- ¢c, v-z =10; R’ =-Gal-PEG.

FIG. 424

CHO, BHK, 2938 cells, Vero, MDCK, HEKC
expressed Factor VIII.
ech=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, UDP-GlcNAc .
3. galactosyliransferase, UDP-Gal-PEG

e-h=1to04;
aa, a-d, i, j-y (independently selected) =0 or 1;
bb, cc, dd, z=0; R=PEG.

FIG. 42K
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CHO, BHK, 293S cells, Vero, MDCK, HEKC
expressed Factor VIIL
e-h=1t04;
aa, bb, cc, a-d, j-m, 1, n-u (independently selected) =0 or 1;
dd, v-z=0.

1. mannosidases

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

e-h=1to4;
aa, bb, cc, a-d, 1, j-q (independently selected)=0 or 1;
dd, v-z=0.

FIG. 42L

CHO, BHK, 2938 cells, Vero, MDCK, HEKC

expressed Factor VIII.

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, UDP-GIcNAc-PEG

e-h=0to4;
aa, a-d, i, j-y (independently selected)=0o0r 1;
bb, cc, dd, z=0.

FIG. 42M
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H,N COOH
302
(Fuc), .~ ([GIeNAC-(GaD)],- (Sia);- (R), )
A thcNAc-GlcNAc-Man/M ~([GleNAc-(Gal)y}- (Sia)y - R),, ),

t

\M _{[GlcNAc-(Gal),,- (Sia),- R), )
([GleNAc«(Gal),- (Sia),- (R),)

L/q

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

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

|

FIG. 43A
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

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

l 1. Sialidase
ST3Gal3

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

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

FIG. 43B

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

1. Sialidase

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

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

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

FIG. 43C
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a~d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v.y=0.

2. CMP-SA-PEG (16 mol eq),
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. 43D

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

buffer, salt

1 1. CMP-SA-levulinate, ST3Gal3,
l 2. HN,-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. 43E
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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.

l 1. CMP-SA, a2,8-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. 43F
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<«

H,N ' COOH
302
~ | . ~
(Fuc), 7 ([GIcNAc-(Gal),).- (Sia) - (R), ]
~ - -(S1 -
A<-GIENASGINAC-Mar ([GleNAC-(Gal), ) - (Sia),- (), ),
) Nypo” ([CleNAc-Gal) ]~ (Sia)- R), ),
®n . ([GlcNAc«(Gal),},- (Sia), - (R)y]u
. J

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

j-m (independently selected) =0 to 100.
v-y=9{;

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

FIG. 43G
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Insect cell expressed Urokinase.
a-d, £, b, jn,5, 0, v-y=0;
e, 2,1, q, 1, 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;
jn=0; v-y (independently selected) =1,

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

FIG. 43H

Yeast expressed Urokinase.

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

"FIG. 43|
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CHO, BHK, 293 cells, Vero expressed Urokinase.
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; n,v-y=0.

2. ST3Gall, desialylated Urokinase produced in CHO.

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 I;

R = linker-Urokinase.

" FIG. 434

Isolated Urokinase.

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

e-h=1; v-y=0; n=0; '

Sia (independently selected) = Sia or SO,;

Gal (independently selected) = Gal or GalNAc;

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

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

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

n=0; e-h=1; Sia= Sia;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GlcNAc or GlceNAc-Fuc.
{ v-y (independently selected) =0 or 1;

R=PEG.

FIG. 43K
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Isolated Urokinase.

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

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

Sia (independently selected) = Sia or SO,;

Gal (independently selected) = Gal or GalNAc;

GlcNAc (independently selected) = GleNAc¢ or GicNAc-Fuc.

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

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

e-h=1; j-n =0; Gal (independently selected) = Gal;
GlcNAc (independently selected) = GlcNAc or GlcNAc-Fuc;
v-y (independently selected) =0 or 1; R =PEG.

FIG. 43L
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H,N COOH
40 128

([GleNAc-(Gal),].- (Sia), - ®R),

(F luc)i ),Ian\ |
A GlcNAc-GIcNAc-Mar [[GICNAC'(Gal)b]f -(Sia) - R),, s

)

)

N ~([GIcNAc-(Gal),].- (Sia), - (R), ]
([GIeNAc-(Gal) ;- (Sia),- R),)

u/q

r

t

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

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

FIG. 44A



193/497

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. 44B

CHO, BHK, 293 cells, Vero expressed DNase 1.
a-d, i-m, g-u (independently selected)=0or 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. 44C
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CHO, BHK, 293 cells, Vero expressed DNase 1.
a-d, i-m, g-u (independently selected)=0or 1;
eh=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)=0or 1;
R =PEG.

FIG. 44D

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

buffer, salt

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

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

FIG. 44E
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CHO, BHK, 293 ceils, Vero expressed DNase L
a-d, i-m, g-u (independently selected) =0 or 1;
e-h=1; v-y=0.

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

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

j-m (independently selected) = 0-20;

v-y (independently selected) = 0.

FIG. 44F
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<+

<>

H,N COOH
40 128

-
Fuo), - ([GleNAc-(Gal),],- (Sia),- (R), )
i )‘ ~([GlcNAc~(Gal), ;- (Sia), - (R),, ]
)

]

A: G;lcNA6<GlcNAc-Man\Mmk (GIeNACG)) @), ®)
7 C C-(Lra g 1a) -

([GleNAc-(Gal),- (Sia), - -®),

t

R’),

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. 44G
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Insect cell expressed DNase L
a'd1 f: h: j'n: 5 WV-y= 0;
e, g 1, 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; }-n=0;
v-y (independently selected) = 1,

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

FIG. 44H

Yeast expressed DNase 1.

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

FIG. 441
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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; n,v-y=0.

I. CMP-SA-linker-SA-CMP, ST3Gal3

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

3. CMP-SA, ST3Gal3, ST3Gall

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

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

R = linker- alpha-1-Proteinase inhibitor.

FIG. 44J
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«p

H,N COOH

(Fuc), o ([GleNAc-(Ga),],- (Sia),- R), ]
/M “([GlcNAc-(Gal), ;- (Sia), - (R),, ]
( )
)

T

5

A«l~GllcNAc lcNAc-Man ]
_ |’ \4&( [GleNAc-(Gal), ],- (Sia), - (R),
R (IGIcNAc-(Gal)J,- (Sia),- ®),

u
z

t

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

e-h (independently selected) =0to 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. 45A
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CHOQ, 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. 45B

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

1 1. GNT’s 1&2, UDP-GlcNAc-PEG

a"d, f’ h’ .]'na 5, ,wW,y= 01
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 Insulin.

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

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

1. Endo-H
2. Galactosyltransferase, UDP-Gal-PEG

a-m, r-z=0; n =1; R’.= -Gal-PEG.

FIG. 45D
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..y Mucin peptide
H.N ' --COOH
. A
B
i ; tid
| '_L,_‘,,mucm peptide
H,N 'y COOH
B
[d
‘o ucin peptide
r-an—H' mtlcjctez peptide
H.N COOH
: r 4
B B
Sia),

B -Gzllll\IAc‘-(Gal)a-(Sia)c- ai)dl

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

FIG. 45E
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CHO, BHK, 293 cells, Vero expressed insulin-
mucin fusion protein.
a-c, e (independently sglected) =Qorl; d=0

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

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

FIG. 45F

Insect cell expressed Insulin-mucin fusion protein.
a, ¢ (indeperndently selected)=0or 1; b,c,d=90.

l 1. Galactosyltransferase, UDP-Gal-PEG

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

" FIG. 45G
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E. coli expressed Insulin-mucin fusion protein.
a-e=0.

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

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

FIG. 45H
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_.p-mucin peptide
H,N ~.>COOH
4
B
_.p-mucin peptide
H,N . COOH
=k
B
H,N 3 COOH
C

Sia),
B 4—ﬁGz|11NAc-(Gal)a-(Sia)c- (-R)al

C «(R"),

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

FIG. 451
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E. coli expressed Insulin-mucin fusion protein.
a-e,n=0,

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 45J

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

1. GaINAc 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. 45K
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E. coli expressed Insulin (N)}—no mucin peptide.
a-e,n=0.

2. ST3Gal3, asialo-transferrin

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

ae=0;n=1];
R’ = linker-transferrin.

FIG. 45L



208/497

B \
(Acyl),HN ; j_f 1;6 COCH
A A
.q?uc),. ([GleNAc-(Gal) .- (Sia),- (R), \

"N([GleNAc-(Gal),),- (Sia), - (R), )
([GleNAc~(Gal) ],- (Sia), - (R),

A < |-GIcNAc-GIcNAc-Man ]
g "X ([GIcNAC-(Galg,- (Sia),- ®),)

t

u
q

Sia),
B <-CGL1NA¢;-(Ga1),,-(Sia),,- (R)Jaa

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

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

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

FIG. 46A
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CHO, BHK, 293 cells, Vero expressed M-antigen.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
n,eh=1; viz=0. '

2. CMP-SA-linker-lipid-A,

l 1. Sialidase
' ST3Gal3

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

FIG. 46B

l

CHO, BHK, 293 cells, Vero expressed M-antigen.
a-d, i-m, o-u, aa (independently selected) =0 or 1;
ne-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;
0, v-y=0; n, e-h=1; R =tetanus toxin.

FIG. 46C
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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, ST3Gai3

l 1. a~-galactosidase
2. CMP-SA-KLH, ST3Gall

a-d, i-n, p-u, z, aa {(independently selected) = 0 or 1;
ech=1; o, v-y=0; _
z=1,whenp=1,

R=KLH.

FIG. 46D

Yeast expressed M-antigen.

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

2.GNT 1,

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

e, g, L, m,,t, u, v, aa (independently selected) =0 or 1;
a-d, f-h, j, k, n-p, 5, w-z=0;
Sia = Man; R =linker-diphtheria toxin.

'FIG. 46E
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CHO, BHK, 293 cells, Vero expressed M-antigen.
a-d, i-m, o-u, aa (independently selected)=0 or 1;
n,e-h=1; v-z=0.

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

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

FIG. 46F

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

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

a-d, 1, n-u, aa (independently selected)=0or 1,
e-h=1; j-m (independently selected) = 0-100;
v-z (independently selected) = 0.

FIG. 46G
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(Fuo), ([GleNAc~(Gal),],- (Sia);- R), ]\
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(Ii,) \Man, ([GleNAc-(Gal) - (Sia), - (R), ),
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((Sia),
GalNAc-(Gal),(Sia) - ),

a-d, i, n, q-u, aa, bb, (independently selected)=Cor 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.

FIG. 46H
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Insect cell expressed M-antigen.
a-d, f, h,j-m, o, p, s, u, v-z, cc = 0;
bb=1;

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

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

a,c,¢ g 1,n,q,T1, t, v, X, aa (independently selected) =
Oorl;

b,d, fhjp s, u,wyzcc=0

bb =1; R = -linker-Neisseria protein.

FIG. 461

Yeast expressed M-antigen.

a-p, z,cc=0;

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

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

2. Galactosyltransferase,

i 1. Endoglycanase
UDP-Gal-linker-Neisseria protein

a-p, r-z, bb=0;
g, aa, cc (independently selected)=0or 1;
R’ = -Gal-linker-Neisseria protein.

FIG. 46J
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Yeast expressed M-antigen.

a-p, z, cc = 0; -

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

1. mannosidases

l 2. GNT 1 &2, UDP-GIcNAC
3. UDP-Gal, Galactosyltransferase,
4. CMP-SA, sialyltransferase

a,cegjlgrt, aa {independently selected) =0 or 1;
b, d,f, h k m-p,s,u-z,cc=0; bb=1.

FIG. 46K
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—»

H,N COOH

(Fuc), ([GleNAc-(Gal),).- (Sia)- (R), )
A ([GleNAcAGal) - (Sia), - (R), )
)
)

r

s

A<—-GzlcNAc GlcNAc-Man )
3 \Ma<[[GlcNAc-(Gal)c]g- (Sia),- R),
®), ([GleNAc-(Gal),);- (Sia),- R),

t

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

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

j~m (independently selected) =0 or 1.
n,v-y=0; z=0or 1} '

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

FIG. 47A

u/z
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CHO, BHK, 293 cells, Vero expressed Growth
Hormone.

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

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. 47B

Insect cell expressed growth hormone.
a-h, j-n, sy =0;
1, T (independently selected) =0or 1; z=1.

l 1. GNT’s 1&2, UDP-GlcNAc-PEG

a-d,f, h,jn,s,uw,y=0;
e, 8, 1,1, t, v, X (independently selectedy=0or 1;
v, X (independently selected) = 1,
when e, g (independently selected) is 1;
z=1; R=PEG.

FIG. 47C
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Yeast expressed growth hormone.

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. 47D
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. fucin peptide
HN COOH

. '_q.ymucm peptide
H.N y COOH
B

mucin peptide
v ...ymucgz peptide

COOH

v
o

——
HN Ak
B B
(Sia), ]

B «}-GalNAc-(Gal) -(Sia), - (R),

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

R = modifying group, mannose, oligo-
Mannose.

FIG. 47E
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CHO, BHK, 293 cells, Vero expressed growth
hormone-mucin fusion protein.
a-c, e (independently selected}=0or1; d=0

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

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

FIG. 47F

Insect cell expressed Growth Hormone-mucin
fusion protein.

a, e (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. 47G
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E. coli expressed growth hormone-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. 47H

E. coli expressed growth hormone-mucin fusion
protein. '
a-e,n=0.

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 471
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E. coli expressed growth hormone-mucin fusion

protein,
a-e,n=90.

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. 47J

E. coli expressed growth hormone

(N)—no mucin peptide.
a-e,n=_.

1. NHS-CO-linker-SA-CMP
2. ST3@Gal3, asialo-transferrin
3. CMP-SA, ST3Gal3

a-e=0; n=1; R’ = linker-transferrin.

FIG. 47K
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/:I

Multiple A,B /i"’

(Fuc),
u
A <« —GITNA 1cNAc-Man

®), | (GeNAc),  ([GleNAc-(Gal)- (Sia),- (R),),

\_ J

Sia), -
B <£G51NAc-(Gal)m"(Sia)p‘(R)zJ g

T

o )\
([GleNACc-(Gal),].- (Sia);- (R), )
“N([GIeNAc-(Gal, - (Sia), - (R), ),
([GlcNAc~(Gal) ],- (Sia),- (R), ] ?
)
1

t

a-d, i-m, g-u, w, z, oo, ww, 2z (independently selected) =0 or 1.
e-h (independently selected) =0 to 4.

n, vy =0;

R = modifying group, mannose, oligo-manmnose;

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

FIG. 48A
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CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

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

n=1; v-z=90.

1. CMP-SA, ST3Gall
l 2. galactosyltransferase, UPD-Gal
3. CMP-SA-PEG, ST3Gal3

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

FIG. 48B

CHO, BHK, 293 cells, Vero expressed

TNF Receptor IgG Fusion.
a-m, o-1, 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, }-m, v-y=0; R=PEG.

FIG. 48C
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CHO, BHK, 293 cells, Vero expressed

TNF Receptor IgG Fusion.
a-m, o-u, aa (independently selected)=0or 1;
n=1; viz=0.

l 1. galactosyltransferase, UPD-Gal-PEG

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

FIG. 48D

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; v-z=0.

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

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

FIG. 48E
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CHO, BHK, 293 cells, Vero or transgenic animals
expressed TNF Receptor IgG Fusion.

a-m, 0-u, aa (independentty selected) =0 or 1;
=1; v-z=1),

l 1. CMP-SA-levulinate, ST3Gall

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

FIG. 48F

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

a-i, 0, g-u, v-z, aa (independently selected) =0 or 1;
n=1; j-m, p (independently selected) = 0 to 2;
v~z (independently selected) =1,

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

FIG. 48G
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R’),
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|
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|

226/497

ZERN

1
[GIcNAc-(Gal), - (Sia) - (R), ]
([GleNAc-(Gal),];- (Sia), - (R),, )
~([GlcNAc-(Gal),],- (Sia),- (R), )
([GleNAc-(Gal),,- (Sia),- (R),)

T

>

t

u/z
-9

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=0to 20.

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

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

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

FIG. 49A
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CHO, BHK, 293 cells, Vero expressed Herceptin.
a, ¢, 1 (independently selected)=0or 1;

e, g, 1,t=1; b,d, f hjm,n,s uy=0

q.z=1.

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

a, ¢, 1, j, | (independently selected) =0 or 1;
e, g1, t=1; R =toxin;
f,hkmmn,suy=0; qz=1;
v-y (independently selected) =51,
when j, I (independently selected) is 1.

FIG. 49B

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

a, ¢, i (independently selected) =0 or 1;
e,gr,t=1; b,d,fhjmn,suy=0;
g,z=1. '

1. galactosyltransferase,
UPD-Gal-Toxin

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

e, grnt=1; f,hjmnsuy=0

g, z=1; v-y (independently selected) =1,
when a, ¢ (independently selected) is 1;

R = toxin,

FIG. 49C
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Fungi expressed Herceptin.
e, g, 1, 1, t (independently selected) =0 or 1;
a-d,f h,j-mn,s,uy=0; g z=1.

2. Galactosyltransferase, UDP-Gal

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

amr-z=0; g,n =1;
R’ =-Gal-Sia-radioisotope complex.

FIG. 49D
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Z

- N
(Fuc), _~([GleNAC-(Ga- Sia) - (R),
GIeNAc|GIcNAc-Man - ~([GleNAc-(Gal), ) - Si) - R), ),
|, | \Man/[[GlcNAc-(Gal)c]g- (Sia)- ®), J, F
R, (GleNAc), "X, ([GleNAc-(Gal),],- (Sia), - (R)y]u
- | Ya

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

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

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

nvy=0; z=0orl;

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

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

FIG. 50A
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CHO, BHK, 293 cells, Vero expressed Synagis.
a, ¢, i (independently selected) =0 or I;

e, grt=1;

b,d, £ h,jmnsuy=0; q z=1.

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

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

e,g,1,t=1; [ h,kmn,s,uy=0;

g, z=1; v-y (independently selected) = 1,
when j, | (independently selected) is 1;

R =PEG.

FIG. 508

CHO, BHK, 293 cells, Vero or fumgal expressed
Synagis.

a, ¢, i (independently selected} =0 or 1;
68rt= 1, b’ d’ f, haj'm:ns S, u-y = 07
g,z=1.

1. galactosyliransferase,
UPD-Gal-PEG

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

e, grt=1; £ hjmn,suy=0

g. z= 1; v-y (independently selected) = 1,
when a, ¢ (independently selected) is 1;

R =PEG.

FIG. 50C
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Fungi expressed Synagis.
e, g, 1, I, t (independently selected) =0 or 1;
a-d, f,h, j-m,n,s,u-y=0; g,z=1.

1. Endo-H
l 2. Galactosyltransferase, UDP-Gal
3.. CMP-SA-PEG, ST3Gal3

a-m, r-z=0; g, n = 1; R’ = -Gal-Sia-PEG.

FIG. 50D



~
E’uc),- ([GIcNAc-(Gal), - (Sia)- (R), )
A« GiNadGIoNAcMm 7 CINAGaD, - (S, - B, ),
5 v ~([GlcNAc-(Gal)],- (Sia),- (R), ),
R, ([G1eNAC-(Gal));- (Sia),- (R),).

~ Y

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

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

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

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

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

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

FIG. 51A
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CHO, BHK, 293 cells, Vero expressed Remicade.
a, ¢, 1 (independently selected)=0 or 1;
e,grt=1; bd fhjmn,suy=0;

q,z=1.

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

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

e, grnt=1; fhkmn,suy=0

g, z=1; v-y (independently selected) = 1,
when j, | (independently selected) is 1;

R =PEG.

FIG: 51B

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

a, ¢, i (independently selected) =0 or 1;
e,gr,t=1; b,d, £ hj-mn,suy=0;
q,z=1. '

1. galactosyltransferase,
UPD-Gal-PEG

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

e,gr,t=1; £ hjmnsuy=0;

q, z=1; v-y (independently selected) =1,
when a, c (independently selected) is 1;

R =PEG.

FIG. 51C
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Fungi expressed Remicade.
e, 8 1, T, t (independently selected) =0 or 1;
a-d, f,h,j-m,n, s, u-y=0; q,z=1.

2. Galactosyltransferase, UDP-Gal

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

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

FIG. 51D
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A
HN i COOH
H,N i COOH

\

(Fuc), .~ [GleNAC-(Gal), |- (Sia - R), )

A « Glc!NAc GlcNAc-Man /M \[[GICNAC'(Gal)b]f‘(Sia)k‘ ®R), ]s
| ~([GlcNAc(Gal) ]~ (Sia),- (R), ],

(R}, \Mﬂl‘k [[GlcNAc-(Gal)d]h- (Sia),,- (R)Yl.

Z

“

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=0orl;

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

FIG. 52A
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CHO, BHK, 293 celis, Vero expressed Reopro.
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)=0or 1;
v-y (independently selected) =1,

when j-m (independently selected) is 1;
n=_0; R=PEG; z=1.

FIG. 52B

Insect cell expressed Reopro.

z=]_

a-h, j-n, s-y =0; i, r (independently selected) =0 or 1;

l 1. GNT’s 1&2, UDP-GIcNAc-PEG

a-d, f, h, j-n, s,u, w,y=0;
e, 8,1, I, 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. 52C
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Yeast expressed Reopro.

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

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

1. Endo-H
2. Galactosyliransferase, UDP-Gal-PEG

a-m, r-z=0; n =1; R’ =-Gal-PEG,

FIG. 52D
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‘_L_,‘,E,mucin peptide
H.N COOH
4
B
] tid
_prmucin peptide
H,N ry COOH
B
y'nucin peptide
..... _.p-mucin peptide
o Y
H.N COOH
2 T
B B

(Sia), *
B <—Eéa1NAc-(Gal)3-(Sia)c , (R)J

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

FIG. 52E
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CHO, BHK, 293 cells, Vero expressed
Reopro-mucin fusion protein.
a-c, ¢ (independently selected)=0or 1; d=0

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

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

FIG. 52F

Insect cell expressed Reopro-mucin fusion protein.
a, ¢ (independently selected) =0 or 1; b,c,d=90.

l 1. Galactosyltransferase, UDP-Gal-PEG

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

3

FIG. 52G
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E. coli expressed Reopro-mucin fusion protein.
a-e =0.

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

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

FIG. 52H
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..Jp-mucin peptide
H,N " ~COOH
. B
P o mucin peptide
H,N COOH
A
B
H.N COOH
A
C
\
(Sia),

B <{oimaccan sin- @),

C®),

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

FIG. 521
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E. coli expressed Reopro-mucin fusion protein.
a-e,n=90,

1. GalNAc Transferase,
UDP-GalNAc-PEG

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

FIG. 52J

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 seiected) =0 or 1,
a-¢, n = 0; R = linker-transferrin.

FIG. 52K
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E. coli expressed Reopro(IN)—no mucin peptide.
a-¢,n=0.

1. NHS-CO-linker-SA-CMP
2. ST3Gal3, asialo-fransferrin
3. CMP-SA, ST3Gal3

a-e=0; n=1; R’ = linker-transferrin.

FIG. 52L



244/497

N

2

("~ ~
(Fuc), ~([GleNAc-(Gal), - (Sia);- ®R), )
A« GUNACIGIcNAcMan ~ ([CICNAc-(Gal) ;- (Siz)- (R), ),
i N\ [GINAC-(Gab - (Siah - (), ) >
® "\ ([GleNAC-(Gal)g)- (Sia), ®),).
- I

‘/A
\\

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

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

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

n, v-y =0; z=0or 1; R =polymer, toxin, radioisotope-
complex, drug, glycoconjugate.

R’ = H, sugar, glycoconjugate.

FIG. 53A
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed Rituxan.

a, ¢, i (independently selected)=0or 1;
e,g,,t=1; b,d,f h,j-mn,5uy=0; q z=1.

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

a, ¢, i, j, 1 (independently selected)=0or 1,
e grnt=1;
| Ehkmnsuy=0; qz=1;
v-y (independently selected) =1,
when j, | (independently selected) is 1;
R = toxin.

FIG. 53B

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

a,c,e, g i, 1,t(independently selected)y=0or 1;
b,d,f hjmns uwy=0;, g z=1.

1. galactosyltransferase,
UPD-Gal-drug

a, ¢, i (independently selected)=0or 1;
&g rt= 1; fahsj"nl,n: §,0-y= 0; QLZ= 1;
v-y (independently selected) = 1,
when a, ¢ (independently selected) is 1;
R = toxin.

FIG. 53C
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Fungi expressed Rituxan.
€, g, 1, I, t (independently selected)=0or 1;
a-d, f, h,j-m,n,s5,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. 53D
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AN

-~

i

|
(R’ )n \Man/

.

a-d, i, q-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=0o0rl;

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

(Fuc), ([GleNAe-(Gal),],- (Sia), - R),
A < JGIcNAC|GIeNAC-Man M an\[[GlcNAc-(Gal)b]r(Sia)k- ®),

3 ([GlcNAc-(Gal) ],- (Sia) - (R),
™ ([GlcNAc-(Gal),},- (Sia),- (R),

~

)
)
)
)

-

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

FIG. 53E
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CHO, BHK, 293 cells, Vero or transgenic animal
expressed Rituxan.

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

e, g rt=1; bd fh jmn,suy=0;

g,z=1.

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

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

e, gnt=1; fhkmn,suy=0

1 @, z=1; v-y (independently selected) = 1,
when j, | (independently selected) is 1;

R =PEG.

FIG. 53F

Fungi, yeast or CHO expressed Rituxan., -
e, g, i, 1, ¢, v, x (independently selected) = 0 or 1;
a-d, £, h,j-m,n,s,u, w,y=0; q,z=1;

polymannose.

R (independently selected) = mannose, oligomannose,

1. mannosidases (alpha and beta)
2. GNT-LII, UDP-GleNAc

3. Galactosyltransferase, UDP-Gal-radioisotope

am,r-z=0; g,n =1;
R’ = -Gal-radioisotope complex.

FIG. 353G
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s L1

56 135 155

COOH

@c?i - ([GlcNAc-(Gal),),- (Sia), - (R), ]r\
A«—-GlcNAc-GlcNAc-Man/M ~[GIeNAC-(Gal) ]~ (Sia), - (R), ),
~([GlcNAc-(Gal),],- (Sia), - R), ]

’k ™ ([GleNAc~(Gal),),- (Sia),- R),)

b

t

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

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

FIG. 54A
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CHO, BHK, 293 cells, Vero or

transgenic animal expressed AT IIL
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. 54B

CHO, BHK, 293 cells, Vero or

transgenic animal expressed AT IIL.
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, q-u (independently selected) =0 or 1;
e-h=1;

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

R =PEG.

FIG. 54C
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NSO expressed AT IIL.

a-d, i-m, g-u (independently selected) =0 or 1;
ech=1;, vy=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. 54D

CHO, BHK, 293 cells, Vero or

transgenic animal expressed AT 111
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, ST3Gal3

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

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

R =PEG.

FIG. 54E
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CHO, BHK, 293 cells, Vero or

transgenic animal expressed AT IIL
a~d, i-m, g-u (independently selected) =0 or 1;
e-h=1; wv-y=0.

buffer, salt

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

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

FIG. 54F

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

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

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

FIG. 54G
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~-(GlcNAc-GleNAc-Man
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COOH

bt b

J
96 135 155 192

. ~

. ([GleNAc-(Gal), - (Sia);- (R), ],\
~([GleNAc-(Gal) - (Sia), - (R),, ],
Nviad” (IGIeNAc~(Gal),J,- (Sia), - (R), ], F-
™ ([GlcNAc~(Gal),J,- (Sia),- (R)y]u

a

~p

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

j-in (independently selected) =0 to 100.
v-y =0 to 100.

R = polymer, linker, mannose.

R’ = H, sugar, glycoconjugate.

FIG. 54H
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Insect, yeast or fungi cell expressed AT IIL
a~d, f, b, jon, 5, u, v-y = 0;

e, 8,1,q, 1, t(independently select_ed) =Qorl;
p=1

l 1. GNT 1, UDP-GIcNAc-PEG

a, i, q, r, -u (independently selected) =0 or 1;
b-g,jn, s-u, wy=0; p=1;
v (independently selected) = 1,
when a (independently selected) is 1;
R =PEG. '

FIG. 54l | |

Yeast expressed AT IIL

a-n=10; g-y (independently selected)=0to I;
p=1

R (branched or linéar) = Man, oligomannosé.

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. 54J



255/497

CHO, BHK, 293 cells, Vero expressed AT III.
a~d, i-m, g-u (independently selected) =0 or i;
e-h=1; vy=40.

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

2. Galactosyltransferase, transfernn
treated with endoglycanase

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

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

R = linker-transferrin.

FIG. 54K
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H¢

H,N COOH
96 135 155

~

(Fue, 4 ([GleNAc(GaD),],- (Sia); - (R), ]r\
Ad—-G|lcNAc lcNAc:-Man}VIan [[GICNAC'(GaI)b]r (Sia)- R), ),

| | Nygarg” ([CIeNACGaD - (Sia)- R), ), |
®R?) R, X ™ ([GleNAc-Gal) ;- (Sia),r ®),).

. °)

/

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

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

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

R = polymer.

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

FIG. 54L
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Yeast expressed AT III

a"'ha i‘m’ p.q= 0;

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

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

no=1,

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

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

FIG. 54M

Plant expressed AT II1.

a'ds f'hv J'In: P, S'Li y V-Y = 09

e, i, q, r (independently selected}=0or I;
n,o=1; R’ =xylose .

1. xylosidase
3. Galactosyl transferase, UDP-
Gal-PEG

b-d, f+h, j-m, p, q, s-u, w-y =0;
a, e, 1, r (independently selected)=0 or 1;
n,o=1; R=PEG.

FIG. 54N
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CHO, BHK, 293 cells, Vero, transgenic animal
expressed AT M.

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

PsQ V-y = 0.

1. CMP-SA-PEG,
ST3Gal3

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

FIG. 540
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hCGB B B B B

Hle ‘L J’¢ ‘LJLCOOH

121 127 132 138

hCGa ‘1 i
H,N COOH
52 78
(Fuc), A[GlcNAc-(Gal), - (Sia),- (R), ).

)
A«GIICNAG_GICNAC_MM "N[[GIcNAc-(Gal), - (Sia), - ®), ).
Ny ~([GlcNAc-(Gal) J,- (Sia),- (R), ),

)

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

(Sia),
: |
B «{-GalNAc-(Gal),(Sia),- (R), ;

a-d, i, 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 =polymer

FIG. 55A
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CHO, BHK, 293 cells, mnsect cell, Vero
expressed hCG

a-g,n,q =1; h=1t03;jmio0,p
(independently selected) =0 or I; r-u
(independently selected) =0 tol; v-z=0

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

or 1; R=PEG; z=0.

a-g,n,q =1; h=1to 3;1, o, p (independently
selected) = 0 or 1; r-u (independently selected)
=0 or 1; j-m, v-y (independently selected) =0

FIG. 55B

Insect cell, yeast, fungi expressed hCG

a-d, f h, j-m, 0,p, 8,4, v-z=0;

e, g, i, m, g, 1, t (independently selected)
=Qorl. ’

2. Galactosyliransferase, UDP-Gal

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

b,d, f,hkmo,p,suwyz=0

=Qorl;
j» I, v, X (independently selected) =0 or 1;
R=PEG.

a,c, e g1,n,q,r,t (independently selected)

FIG. 55C
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CHO, BHK, 293 cells, insect cell,

Vero expressed hCG
a-q, r-u (independently selected) =0 or 1;
v-z=(.

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

a-h, i-o, g, r-u (independently selected) =0 or 1;
v-y=0; p,z=0o0rl; R=PEG.

FIG. 55D

CHO, BHK, 293 cells, insect cell or
Vero expressed hCG
a-g,n,q=1; h=1to3;
j-m,i, 0,p (mdcpendently selected) = 0 or 1
r-u (independently selected)=0or1; v-z=0

l 1. CMP-SA-PEG, ST3Gal3

a-g,n,q =1; h=11t03;

i, 0, p (independently selected) = 0 or 1;
r-u (independently selected)=0to I;
j-m, v-y (independently selected) =0 or 1;
R=PEG, z=0.

FIG. 55E
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Insect cell, yeast or fungi expressed hCG

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

e 8,1, 1n,q,1, t(independently selected)
=0orl.

l 1. GNT’s 1 and 2, UDP-GIcNAc-PEG

e g1i,n,q,r, !t, v, x (independently selected)
=0orl;
a-d, f, h,j-m, 0,p,s,w,y,2=0; R=PEG.

FIiG. 55F

Insect cell, yeast or fungi expressed hCG

a-d, f, h,j-m, 0, p, s, u, v-z=10;

e, g, 1,10, q, 7, t(independently selected)
=0orl.

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

e, i, n, q, 1, v (independently selected) =0 or 1;
a-d, g f hjmo,p,stwz=0; R=PEG.

FIG. 55G
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CHO, BHK,, 293 cells, insect cell or
Vero expressed hCG
a-g,n,q =1; h=1t03;
j-m, i, 0, p (independently selected) =0 or 1;
1-u (independently selected)=0o0r 1; v-z=0

l 1. CMP-SA-PEG, ST3Gal3

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

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

r-u {(independently selected) =0 to 1,
j-m, p, Z (independently selected) =0 or ;
R=PEG; v-y=0. _

FIG. 55H

CHO, BHK, 293 cells, Vero expressed hCG
a-g,n,qg =1, h=1to3;

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

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

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

i, o, p (independently selected)=0or 1;

r-u (independently selected) =0to 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. 55I
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CHO, BHK, 293 cells, Vero expressed hCG
a-g,n,q =1; h=1to03;

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

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

a-, j-q, r-u, (independently selected) =0 or 1;
v-z (independently selected) = 0-100; R =Sia.

FIG. 55J
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A A A A

H,N l l i , l COOH

101 161 184 377

r N
(Ftlm)i | o ([GleNAC-(Gal),],- (Sia)- (R), ] || -
A<-GleNAc GlcNAc-Man)d ~([GIeNAc-(Gal), ;- (Sia), - ®), ),
| \M /[[GICNAC'(Gal)c]g' (Sia) - (R), ], >
(R’)n | B ([GleNAc-(Gal) ;- (Sia),- (R)y]y
. _ a

a-d, i, n, q-;1, z (independently selected)=0or 1.
e-h (independently selected) =0 to 6.

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

v-y=0to 100;

R = mannose, mannose-6-phosphate and mannose,
polymer.

FIG. 56A



266/497

CHO, BHK, 293 cells, insect cells, Vero expressed

* and secreted alpha-galactosidase

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

z=1; n, v-y = 0; and when a-n = 0, then r-u (independently
selected}=0or I; v-y (independently selected) = 0-100;

R = mannose or mannose with mannose-6-phosphate.

1. Endo-H
2. Galactosyltransferase, UDP-Gal-PEG-transferrin

a-h, i-m, g-u (independently selected) =0 or 1;
nv-y=0,z=1;andwhenz=0andq=1,
then n (independently selected) =0 or 1;

R’ = Gal-PEG-transferrin.

FIG. 56B

CHO, BHK, 293 cells, Insect cells,

Vero expressed and secreted alpha-galactosidase
a-h, i-m, g-u (independently selected)=0or 1; z=1; n,v-y
= (; and when a-n = 0, then r-u (independently selected) =0
orl; . v-y(independently selected) = 0-100;
R = mannose or mannose with mannose-6-phosphate.

2. CMP-SA-linker-Mannose-6-phosphate

l 1. Sialidase
ST3Gal3

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

n=0; z=l; R=manmnose-6-phosphate; and when a-n
= (), then r-u (independently selected)=0 or 1;

v-y (independently selected) = 0-100;

R = mannose or mannose with mannose-6-phosphate.

FIG. 56C
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NSO expressed alpha-galactosidase.

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

Sia (independently selected) = Sia or Gal.

2. Galactosyltransferase, UDP-Gal
3. CMP-SA-linker-mannose-6-phosphate

l 1. Sialidase and a-galactosidase
sialyltransferase

a-d, i-m, g-u (independently selected)=0o0r 1; e-h=1;
v-y (independently selected) = 1, when j-m (mdependently
selected) is 1; R = mannose-6 phosphate

FIG. 56D

CHO, BHK,, 293 cells, Insect cells, Vero expressed and
secreted alpha-galactosidase

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

n, v-y = 0; and when a-n = 0, then r-u (independently

selected) = 0 or 1; v-y (independently selected) = 0-100;

R = mannose or mannose with mannose-6-phosphate.

1. Sialidase
2. CMP-SA-PEQG, sialyltransferase

a-h, i-m, g-u, v-y (independently selected)=0Qor i;n =0;z
= 1; R =PEG; and when a-n = 0, then r-u (independently
selected) = 0 or 1; v-y = 0-100; R = mannose or mannose
with mannose-6-phosphate.

FIG. 56E
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CHO, BHK, 293 cells, Insect cells, Vero, yeast, fungi
expressed alpha-galactosidase. -

a-i, v-y =0; q (independently selected)=0or 1;z=1;

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

j-m (independently selected) = 0-100;

Sia = mannose or mannose with mannose-6-phosphate.

1. mannosyltransferase,
GDP-mannose-linker-ApoE

a-i =0; q(independently selected)=0or };z=1;

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

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

Sia = mannose or mannose with mannose-6-phosphate;
. v-y (independently selected) =0 or 1;

R = mannose-linker-ApoE.

FIG. 56F

CHO, BHK, 293 cells, Insect cells, Vero, yeast,
fungi expressed alpha-galactosidase.
a-i, v-y =0; q (independently selected)=0o0r 1;z=1;
r-u (independently selected) =0 or 1;
\ | jsm (independenty selected) = 0-100;
Sia = mannose or mannose with mannose-6-phosphate.

1. endo-H
l 2. galactosyltransferase,
UDP-Gal-linker-alpha2-macroglobulin

a-m, 1-z = 0; n, q (independentiy selected) =0 or 1;
R’ = galacotose-linker-alpha2-macroglobulin.

- FIG. 56G
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Insect cell, yeast, fungi expressed
alpha-galactosidase.

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

e, g1, q, 1, t(independently selected) =0 or 1,

1. GNT-1,
UDP-GlcNAc-PEG-mannose-6-phosphate

e, 1, q, 1, v (independently selected)=0 or 1;
a-d, f-h, j-n, s-u, w-y=0; z=1;
R = PEG-mannose-6-phosphate.

FIG. 56H

Insect cell, yeast, fingi expressed
alpha-galactosidase.

a-d, £, b, j-m, s, u, v-y=0;

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

2. galactosyltransferase,

l 1. GNT-1, UDP-GlcNAc¢
UDP-Gal-PEG-transferrin

a, e, i, q, 1, v (independently selected) =0 or 1;
b-d, f-h, j-n, s-u, w-y=0; z=1;
R = PEG-transferrin.

FIG. 561
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Insect cell, yeast, fungi expressed
alpha-galactosidase.

a-d, £, h, j-m, s,u, v-y = 0;

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

2. galactosyltransferase, UDP-Gal
3. sialyltransferase,

l 1. GNT-1 and 2, UDP-GIcNAc
CMP-SA-PEG-melanotransferrin

a,c,e,g1,j,1,q,1,t, v, X (independently
selected)=00r 1;

b, d,f,h,k, m,n,s5u,w,y=0,

z = 1: R = PEG-melanotransferrin.

FIG. 56J
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HZN_L li ! l : COOH
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uc), _([GleNAe-(Gal),].- (Sia),- (R), )
| /Ma‘\[[elcNAc-(Gal)b]f- (Sia),- (R), )
)
)
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t

A«~GIcNA¢/GlcNAc-Man ]
| N ([GleNAc-(Gal),],- (Sia),- R),

®), ™ ([GleNAc-(Gal)),- (Sia), ®)

¥y

\_ - Y

Z

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

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

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

v-y =0 to 100;

R = mannose, mannose-6-phosphate and mannose, polymer.

FIG. 57A
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CHO, BHK, 293 cells, Insect cells, Vero expressed

and secreted alpha-iduronidase
a-h, i-m, g-u (independently selected)=0or 1;z= [;
n, v-y = 0; and when a-n = 0, then r-u (independently
selected)=0o0r 1;  v-y (independently selected) = 0-100;
R = mannose or mannose with mannose-6-phosphate.

l 1. Endo-H
2. Galactosyltransferase, UDP-Gal-PEG-transferrin

a-h, i-m, g-u (independently selected) =0 or I;
nv-y=0;z=1;andwhenz=0andq=1, then n ,
(independently selected) =0 or 1; R’ = Gal-PEG-transferrin.

FIG. 57B

CHO, BHK, 293 cells, Insect cells, Vero expressed

and secreted alpha-iduronidase
a-h, i-m, g-u (independently selected)=0or 1;z=1;
n,v-y=0; and when a-n = 0, then r-u (independently
selectedy=00r 1;  v-y (independently selected) = 0-100;
R = mannose or mannose with mannose-6-phosphate.

1. Sialidase
2. CMP-SA-linker-Mannose-6-phosphate ST3Gal3

a-h, i-m, g-u, v-y (independently selected)=0or1; n=0;
z=1; R =mannose-6-phosphate; and when a-n=10,
then r-u (independently selected)=0 or I;
v-y (independently selected) = 0-100;
R = manmose or mannose with mannose-6-phosphate.

FIG. §57C
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NSO expressed alpha-iduronidase.
a-d, i-m, g-u (independently selected) =0 or 1; e-h=1;
v-y=0;  Sia (independently selected) = Sia or Gal.

l 1. Sialidase and a-galactosidase

2. Galactosyltransferase, UDP-Gal
3. CMP-SA-linker-mannose-6-phosphate sialyltransferase

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

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

R = mannose-6 phosphate

FIG. 57D

CHO, BHK, 293 cells, Insect cells, Vero expressed

and secreted alpha-iduronidase
a-h, i-m, g-u (independently selected)=0or 1;z=1;
n, v-y = 0; and when a-n = 0, then r-u (independently
selected)=0or1; v-y (independently selected) = 0-100;
R = mannose or mannose with mannose-6-phosphate.

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

a-h, i-m, g-u, v-y (independently selected)=0or 1;n =0;
z=1; R=PEG;and whena-n=20,thenr-u
(independently selected)=0or1; v-y=0-100;

R = mannose or mannose with mannose-6-phosphate.

FIG. 57E
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CHO, BHK, 293 cells, Insect cells, Vero, yeast, fungi
expressed alpha-iduronidase,
a-i, v-y =0; q (independently selected)=0o0rl; z=1;
- r-u (independently selected) =0 or 1;
j-m (independently selected) = 0-100;
Sia = mannose or mannose with mannose-6-phosphate.

1. mannosyltransferase,
GDP-mannose-linker-ApoE

a-i=0; q(independently selected)=0orl; z=1;

selected) = 0-100;
Sia = mannose or mannose with mannose-6-phosphate;
v-y (independently selected) =0 or I;
R = mannose-linker-ApoE.

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

FIG. 57F .

CHO, BHK, 293 cells, Insect cells, Vero, yeast, fungi
expressed alpha-iduronidase.

a-i, v-y = 0; q (independently selected) =0 or 1;

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

j-m (independently selected) = 0-100;

Sia = mannose or mannose with mannose-6-phosphate.

1. endo-H
2. galactosyltransferase,
UDP-Gal-linker-alpha2-macroglobulin

a-m,rz=0; n, g (independently selected) =0 or 1;
R’ = galacotose-linker-alpha2-macroglobulin,

FIG. 57G
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Insect cell, yeast, fungi expressed
alpha-iduronidase.

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

e, 8,1, q, 1, t (independently selected) =0 or 1.

1. GNT-1,
UDP-GlcNAc-PEG-manmose-6-phosphate

e, i, q, T, v (independently selected) =0 or 1;
a~d, f-h, jn, s-u, w-y=0; z=1;
R = PEG-mannose-6-phosphate.

FIG. 57H

Insect cell, yeast, fungi expressed
alpha-iduronidase.

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

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

2. galactosyltransferasé,

l 1. GNT-1, UDP-GIcNAc
UDP-Gal-PEG-transferrin

3, &, i, q, r, v (independenily selected) = 0 or 1;
b-d, fh, j-n, s-u, w-y=0; z=1;
R = PEG-transferrin.

FIG. 571
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Insect cell, yeast, fungi expressed
alpha-iduronidase.

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

e, 8,1, q, T, t (independently selected) =0 or 1.

1. GNT-1 and 2, UDP-GlcNAc

2. galactosyliransferase, UDP-Gal

3. sialyltransferase, .
CMP-SA-PEG-melanotransferrin

acegilqrntv,x

(independently selected)= 0 or 1;
b,d, f,bhkmmnsuwy=0;z=1;
R = PEG-melanotransferrin.

FIG. 57J
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FIG. 58A

ACCCCCCTGGGCCCTGCCAGCTCCCTGCCCCAGAGCTTCCTGCTCAAT
GCTTAGAGCAAGTGAGGAAGATCCAGGGCGATGGCGCAGCGCTCCAG
GAGAAGCTGTGTGCCACCTACAAGCTGTGCCACCCCGAGGAGCTGGT
GCTGCTCGGACACTCTCTGGGCATCCCCTGGGCTCCCCTGAGCAGCTG
CCCCAGCCAGGCCCTGCAGCTGGCAGGCTGCTTGAGCCAACTCCATA
GCGGCCTTTTCCTCTACCAGGGGCTCCTGCAGGCCCTGGAAGGGATCT
CCCCCGAGTTGGGTCCCACCTTGGACACACTGCAGCTGGACGTCGCCG
ACTTTGCCACCACCATCTGGCAGCAGATGGAAGAACTGGGAATGGCC
CCTGCCCTGCAGCCCACCCAGGGTGCCATGCCGGCCTTCGCCTCTGCT
TTCCAGCGCCGGGCAGGAGGGGTCCTGGTTGCCTCCCATCTGCAGAG
CTTCCTGGAGGTGTCGTACCGCGTTCTACGCCACCTTGCCCAGCCCTG
A ,

FIG. 58B

Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys Cys Leu Glu
Gln Val Arg Lys Ile Gln Gly Asp Gly Ala Ala Leu GIn 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 Gln Ala Len Gn Leu Ala Gly Cys Leu Ser
Gin Leu His Ser Gly Leu Phe Len Tyr Gln Gly Leu Leu Gln Ala Leu Glu Gly e
Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gln Leu Asp Val Ala Asp Phe
Ala Thr Thr Ile Trp Gin Gln Met Glu Glu Leu Gly Met Ala Pro Ala Leu Gin Pro
Thr GIn Gly Ala Met Pro Ala Phe Ala Ser Ala Phe Gln Arg Arg Ala Gly Gly Val
Leu Val Ala Ser His Leu GIn Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His
Leu Ala Gln Pro
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FIG. 59A

GCGCCTCTTATGTACCCACAAAAATCTATTTTCAAAAAAGTTGCTCTA
AGAATATAGTTATCAAGTTAAGTAAAATGTCAATAGCCTTTTAATTTA
ATTTTTAATTGTTTTATCATTCTTTGCAATAATAAAACATTAACTTTAT
ACTTTTTAATTTAATGTATAGAATAGAGATATACATAGGATATGTAAA
TAGATACACAGTGTATATGTGATTAAAATATAATGGGAGATTCAATC
AGAAAAAAGTTTCTAAAAAGGCTCTGGGGTAAAAGAGGAAGGAAAC
AATAATGAAAAAAATGTGGTGAGAAAAACAGCTGAAAACCCATGTA
AAGAGTGTATAAAGAAAGCAAAAAGAGAAGTAGAAAGTAACACAGG
GGCATTTGGAAAATGTAAACGAGTATGTTCCCTATTTAAGGCTAGGC
ACAAAGCAAGGTCTTCAGAGAACCTGGAGCCTAAGGTTTAGGCTCAC
CCATTTCAACCAGTCTAGCAGCATCTGCAACATCTACAATGGCCTTGA
CCTTTGCTTTACTGGTGGCCCTCCTGGTGCTCAGCTGCAAGTCAAGCT
GCTCTGTGGGCTGTGATCTGCCTCAAACCCACAGCCTGGGTAGCAGG
AGGACCTTGATGCTCCTGGCACAGATGAGGAGAATCTCTCTTTTCTCC
TGCTTGAAGGACAGACATGACTTTGGATTTCCCCAGGAGGAGTTTGG
CAACCAGTTCCAAAAGGCTGAAACCATCCCTGTCCTCCATGAGATGA
TCCAGCAGATCTTCAATCTCTTCAGCACAAAGGACTCATCTGCTGCTT
GGGATGAGACCCTCCTAGACAAATTCTACACTGAACTCTACCAGCAG
CTGAATGACCTGGAAGCCTGTGTGATACAGGGGGTGGGGGTGACAGA
GACTCCCCTGATGAAGGAGGACTCCATTCTGGCTGTGAGGAAATACT
TCCAAAGAATCACTCTCTATCTGAAAGAGAAGAAATACAGCCCTTGT
GCCTGGGAGGTTGTCAGAGCAGAAATCATGAGATCTTTTTCTTTGTCA
ACAAACTTGCAAGAAAGTTTAAGAAGTAAGGAATGAAAACTGGTTCA
ACATGGAAATGATTTTCATTGATTCGTATGCCAGCTCACCTTTTTATG
ATCTGCCATTTCAAAGACTCATGTTTCTGCTATGACCATGACACGATT
TAAATCTTTTCAAATGTTTTTAGGAGTATTAATCAACATTGTATTCAG
CTCTTAAGGCACTAGTCCCTTACAGAGGACCATGCTGACTGATCCATT
ATCTATTTAAATATTTTTAAAATATTATTTATTTAACTATTTATAAAAC
AACTTATTTTTGTTCATATTATGTCATGTGCACCTTTGCACAGTGGTTA
ATGTAATAAAATGTGTTICTTTGTATTTGGTAAATTTATTTIGTGTTGTT
CATTGAACTTTTGCTATGGAACTTTTGTACTTGTTTATTCTTTAAAATG
AAATTCCAAGCCTAATTGTGCAACCTGATTACAGAATAACTGGTACA
CTTCATTTGTCCATCAATATTATATTCAAGATATAAGTAAAAATAAAC
TTTCTGTAAACCAAGTTGTATGTTGTACTCAAGATAACAGGGTGAACC
TAACAAATACAATTCTGCTCTCTTGTGTATTTGATTITTGTATGAAAA
AAACTAAAAATGGTAATCATACTTAATTATCAGTTATGGTAAATGGT
ATGAAGAGAAGAAGGAACG
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Met Ala Leu Thr Phe Ala Leu Leu Val Ala Leu Leu Val Leu Ser Cys Lys Ser
Ser Cys Ser Val Gly Cys Asp Leu Pro Gln Thr His Ser Leu Gly Ser Arg Arg Thr
Leu Met Leu Leu Ala Gin Met Arg Arg Ile Ser Leu Phe Ser Cys Leu Lys Asp
Arg His Asp Phe Gly Phe Pro Gin Glu Glu Phe Gly Asn Gln Phe Gin Lys Ala
Glu Thr Iie 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 Gin Gln Leu Asn Asp Leu Glu Ala Cys Val Ile Gln Gly Val Gly Val
Thr Glu Thr Pro Leu Met Lys Glu Asp Ser Ile Leu Ala Val Arg Lys Tyr Phe
Gln Arg lle 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 '

FIG. 59C

ATGGCCCTCCTGTTCCCTCTACTGGCAGCCCTAGTGATGACCAGCTAT
AGCCCTGTTGGATCTCTGGGCTGTGATCTGCCTCAGAACCATGGCCTA
CTTAGCAGGAACACCTTGGTGCTTCTGCACCAAATGAGGAGAATCTCC
CCTTTCTTGTGTCTCAAGGACAGAAGAGACTTCAGGTTCCCCCAGGAG
ATGGTAAAAGGGAGCCAGTTGCAGAAGGCCCATGTCATGTCTGTCCT
CCATGAGATGCTGCAGCAGATCTTCAGCCTCTTCCACACAGAGCGCTC
CTCTGCTGCCTGGAACATGACCCTCCTAGACCAACTCCACACTGGACT
TCATCAGCAACTGCAACACCTGGAGACCTGCTTGCTGCAGGTAGTGG
GAGAAGGAGAATCTGCTGGGGCAATTAGCAGCCCTGCACTGACCTTG
AGGAGGTACTTCCAGGGAATCCGTGTCTACCTGAAAGAGAAGAAATA
CAGCGACTGTGCCTGGGAAGTTGTCAGAATGGAAATCATGAAATCCT
TGTTCTTATCAACAAACATGCAAGAAAGACTGAGAAGTAAAGATAGA
GACCTGGGCTCATCTTGA

FIG. 59D

Met Ala Leu Leu Phe Pro Leu Leu Ala Ala Leu Val Met Thr Ser Tyr Ser Pro Val
Gly Ser Leu Gly Cys Asp Leu Pro Gln Asn His Gly Leu Leu Ser Arg Asn Thr
Leu Val Leu Leu His Gln Met Arg Arg Ile Ser Pro Phe Leu Cys Leu Lys Asp
Arg Arg Asp Phe Arg Phe Pro Gln Glu Met Val Lys Gly Ser Gin Leu Gln Lys
Ala His Val Met Ser Val Leu His Glu Met Leu Gln Gln Ile Phe Ser Leu Phe His
Thr Glu Arg Ser Ser Ala Ala Trp Asn Met Thr Leu Leu Asp Gln Leu His Thr
Gly Leu
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FIG. 60A

ATGACCAACAAGTGTCTCCTCCAAATTGCTCTCCTGTTGTGCTTCTCC
ACTACAGCTCTTTCCATGAGCTACAACTTGCTTGGATTCCTACAAAGA
AGCAGCAATTTTCAGTGTCAGAAGCTCCTGTGGCAATTGAATGGGAG
GCTTGAATATTGCCTCAAGGACAGGATGAACTTTGACATCCCTGAGG
AGATTAAGCAGCTGCAGCAGTTCCAGAAGGAGGACGCCGCATTGACC
ATCTATGAGATGCTCCAGAACATCTTTGCTATTTITCAGACAAGATTCA
TCTAGCACTGGCTGGAATGAGACTATTGTTGAGAACCTCCTGGCTAA
TGTCTATCATCAGATAAACCATCTGAAGACAGTCCTGGAAGAAAAAC
TGGAGAAAGAAGATTTTACCAGGGGAAAACTCATGAGCAGTCTGCAC
CTGAAAAGATATTATGGGAGGATTCTGCATTACCTGAAGGCCAAGGA
GTACAGTCACTGTGCCTGGACCATAGTCAGAGTGGAAATCCTAAGGA
ACTTTTACTTCATTAACAGACTTACAGGTTACCTCCGAAACTGAAGAT
CTCCTAGCCTGTCCCTCTGGGACTGGACAATTGCTTCAAGCATTCTTC
AACCAGCAGATGCTGTTTAAGTGACTGATGGCTAATGTACTGCAAAT
GAAAGGACACTAGAAGATTTTGAAATTTTTATTAAATTATGAGTTATT
TTTATTTAT TTAAATTTTATTTTGGAAAATAAATTATTTTTGGTGC

FIG. 60B

Met Thr Asn Lys Cys Leu Leu Gin Ile Ala Leu Leu Leu Cys Phe Ser Thr Thr Ala
Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu GIn Arg Ser Ser Asn Phe Gln
Cys Gln Lys Leu Leu Trp Gin Leu Asn Gly ArgLeu Glu Tyr Cys Leu Lys Asp
Arg Met Asn Phe Asp Ile Pro Glu Glu Ile Lys Gln Leu Gin Gin Phe Gln Lys Glu
Asp Ala Ala Leu Thr Ile Tyr Glu Met Leu Gin Asn Ile Phe Ala Ile Phe Arg Gin
Asp Ser Ser Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val
Tyr His Gln Ile Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu Lys Glu Asp .
Phe Thr Arg Gly Lys Leu Met Ser Ser Leu His Leu Lys Arg Tyr Tyr Gly Arg lle
Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser His Cys Ala Trp Thr Ile Val Arg Val
Giu Ile Leu Arg Asn Phe Tyr Phe Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn
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FIG.61A

ATGGTCTCCCAGGCCCTCAGGCTCCTCTGCCTTCTGCTTIGGGCTTCAG
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. 61B

Met Val Ser Gln Ala Leu Arg Leu Leu Cys Leu Leu Leu Gly Leu Gin Gly Cys
Leu Ala Ala Val Phe Val Thr Gln Glu Glu Ala His Gly Val Leu His Arg Arg Arg
Arg Ala Asn Ala Phe Leu Glu Glu Leu Arg Pro Gly Ser Leu Glu Arg Glu Cys
Lys Glu Glu Gln Cys Ser Phe Glu Glu Ala Arg Glu Ile Phe Lys Asp Ala Glu Arg
Thr Lys Leu Phe Trp Ite Ser Tyr Ser Asp Gly Asp Gin Cys Ala Ser Ser Pro Cys
Gln Asn Gly Gly Ser Cys Lys Asp Gln Leu Gin 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 Giu Asn Gly Gly Cys Glu Gln 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 Gin 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 Ile
Ala Val Len Gly Glu His Asp Leu Ser Glu His Asp Gly Asp Glu Gln Ser Arg
Arg Val Ala Gin Val Ile Ile Pro Ser Thr Tyr Val Pro Gly Thr Thr Asn His Asp
Ile Ala Leu Leu Arg Leu His Gin Pro Val Val Leu Thr Asp His Vat 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 Vat Ser Trp Gly Gln Gly Cys Ala Thr Val Gly
His Phe Gly Val Tyr Thr Arg Val Ser Gin Tyr Iie Glu Trp Leu Gln Lys Leu Met
Arg Ser Glu Pro Arg Pro Gly Val Leu Leu Arg Ala Pro Phe Pro



283/497

FIG. 62A

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. 62B

Met GIn 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 Gln Gly Asn Leu Glu Arg Glu Cys Met Glu Glu Lys Cys Ser Phe Glu Glu
Pro Arg Glu Val Phe Glu Asn Thr Glu Lys Thr Thr Glu Phe Trp Lys Gin Tyr
Val Asp Gly Asp Gln Cys Glu Ser Asn Pro Cys Leu Asn Gly Gly Ser Cys Lys
Asp Asp Ile Asn Ser Tyr Glu Cys Trp Cys Pro Phe Gly Phe Glu Gly Lys Asn
Cys Glu Leu Asp Val Thr Cys Asn lle 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 ArgLeu
Ala Glu Asn Gin Lys Ser Cys Glu Pro Ala Val Pro Phe Pro Cys Gly Arg Vai 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 He Thr Gln Gly Thr Gln Ser
Phe Asn Asp Phe Thr Arg Val Val Gly Gly Glu Asp Ala Lys Pro Gly Gin Phe
Pro Trp Gln Val Val Leu Asn Gly Lys Val Asp Ala Phe Cys Gly Gly Ser Ile Val
Asn Glu Lys Trp Ile Val Thr Ala Ala His Cys Val Glu Thr Gly Val Lys Ile Thr
Val Val Ala Gly Glu His Asn Ile Glu Glu Thr Glu His Thr Glu GIn Lys Arg Asn
Val Ile Arg Ala Ile Ile Pro His His Asn Tyr Asn Ala Ala Ile Asn Lys Tyr Asn
His Asp Ile Ala Leu Leu Glu Leu Asp Glu Pro Leu Val Leu Asn Ser Tyr Val Thr
Pro Ile Cys Ile Ala Asp Lys Glu Tyr Thr Asn Ile Phe Leu Lys Phe Gly Ser Gly
Tyr Val Ser Gly Trp Ala Arg Val Phe His Lys Gly Arg Ser Ala Leu Val Leu Gin
Tyr Leu Arg Val Pro Leu Val Asp Arg Ala Thr Cys Leu Arg Ser Thr Lys Phe
Thr Ile Tyr Asn Asn Met Phe Cys Ala Gly Phe His Glu Gly Gly Arg Asp Ser
Cys GIn Gly Asp Ser Gly Gly Pro His Val Thr Glu Val Glu Gly Thr Ser Phe Leu
Thr Gly Ile 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. 63A

ATGGATTACTACAGAAAATATGCAGCTATCTTTCTGGTCACATTGTCG
GTGTTTCTGCATGTTCTCCATTCCGCTCCTGATGTGCAGGATTGCCCA
GAATGCACGCTACAGGAAAACCCATTCTTCTCCCAGCCGGGTGCCCC
AATACTTCAGTGCATGGGCTGCTGCTTCTCTAGAGCATATCCCACTCC
ACTAAGGTCCAAGAAGACGATGTTGGTCCAAAAGAACGTCACCTCAG
AGTCCACTTGCTGTGTAGCTAAATCATATAACAGGGTCACAGTAATG
GGGGGTTTCAAAGTGGAGAACCACACGGCGTGCCACTGCAGTACTTG
TTATTATCACAAATCTTAAATGTTTTACCAAGTGCTGTCTTGATGACT
GCTGATTTTCTGGAATGGAAAATTAAGTTGTTTAGTGTTTATGGCTTT
GTGAGATAAAACTCTCCTTTTCCTTACCATACCACTTTGACACGCTTC
AAGGATATACTGCAGCTTTACTGCCTTCCTCCITATCCTACAGTACAA
TCAGCAGTCTAGTTCTTTTCATTTGGAATGAATACAGCATTAAGCTTG
TTCCACTGCAAATAAAGCCTTITTAAATCATC

FIG. 63B

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 Gly Ala Pro Ile Leu GIn Cys Met Gly Cys Cys Phe
Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu Val Gin 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. 63C

ATGAAGACACTCCAGTTTTTCTTCCTTTTCTGTTGCTGGAAAGCAATC
TGCTGCAATAGCTGTGAGCTGACCAACATCACCATTGCAATAGAGAA
AGAAGAATGTCGTTTCTGCATAAGCATCAACACCACTTGGTGTGCTG
GCTACTGCTACACCAGGGATCTGGTGTATAAGGACCCAGCCAGGCCC
AAAATCCAGAAAACATGTACCTTCAAGGAACTGGTATATGAAACAGT
GAGAGTGCCCGGCTGTGCTCACCATGCAGATTCCTTGTATACATACCC
AGTGGCCACCCAGTGTCACTGTGGCAAGTGTGACAGCGACAGCACTG
ATTGTACTGTGCGAGGCCTGGGGCCCAGCTACTGCTCCTTTGGTGAAA
TGAAAGAATAA

FIG. 63D

Met Lys Thr Leu Gin Phe Phe Phe Leu Phe Cys Cys Trp Lys Ala Ile Cys Cys
Asn Ser Cys Glu Leu Thr Asn [le Thr lle 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 Giu Met Lys Glu
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FIG. 64A

CCCGGAGCCGGACCGGGGCCACCGCGCCCGCTCTGCTCCGACACCGC
GCCCCCTGGACAGCCGCCCTCTCCTCCAGGCCCGTGGGGCTGGCCCT
GCACCGCCGAGCTTCCCGGGATGAGGGCCCCCGGTGTGGTCACCCGG
CGCGCCCCAGGTCGCTGAGGGACCCCGGCCAGGCGCGGAGATGGGG
GTGCACGAATGTCCTGCCTGGCTGTGGCTTCTCCTGTCCCTGCTGTCG
CTCCCTCTGGGCCTCCCAGTCCTGGGCGCCCCACCACGCCTCATCTGT
GACAGCCGAGTCCTGGAGAGGTACCTCTTGGAGGCCAAGGAGGCCG
AGAATATCACGACGGGCTGTGCTGAACACTGCAGCTTGAATGAGAAT
ATCACTGTCCCAGACACCAAAGTTAATTTCTATGCCTGGAAGAGGAT
GGAGGTCGGGCAGCAGGCCGTAGAAGTCTGGCAGGGCCTGGCCCTG
CTGTCGGAAGCTGTCCTGCGGGGCCAGGCCCTGTTGGTCAACTCTTCC
CAGCCGTGGGAGCCCCTGCAGCTGCATGTGGATAAAGCCGTCAGTGG
CCTTCGCAGCCTCACCACTCTGCTTCGGGCTCTGCGAGCCCAGAAGG
AAGCCATCTCCCCYCCAGATGCGGCCTCAGCTGCTCCACTCCGAACA
ATCACTGCTGACACTTTCCGCAAACTCTTCCGAGTCTACTCCAATTTC
CTCCGGGGAAAGCTGAAGCTGTACACAGGGGAGGCCTGCAGGACAG
GGGACAGATGACCAGGTGTGTCCACCTGGGCATATCCACCACCTCCC
TCACCAACATTGCTTGTGCCACACCCTCCCCCGCCACTCCTGAACCCC
GTCGAGGGGCTCTCAGCTCAGCGCCAGCCTGTCCCATGGACACTCCA
GTGCCAGCAATGACATCTCAGGGGCCAGAGGAACTGTCCAGAGAGC
AACTCTGAGATCTAAGGATGTCACAGGGCCAACTTGAGGGCCCAGAG
CAGGAAGCATTCAGAGAGCAGCTTTAAACTCAGGGACAGAGCCATG
CTGGGAAGACGCCTGAGCTCACTCGGCACCCTGCAAAATTTGATGCC
AGGACACGCTTTGGAGGCGATTTACCTGTTTTCGCACCTACCATCAGG
GACAGGATGACCTGGAGAACTTAGGTGGCAAGCTGTGACTTCTCCAG
GTCTCACGGGCATGGGCACTCCCTTGGTGGCAAGAGCCCCCTTGACA
CCGGGGTGGTGGGAACCATGAAGACAGGATGGGGGCTGGCCTCTGG
CTCTCATGGGGTCCAAGTTTTGTGTATTCTTCAACCTCATTGACAAGA
ACTGAAACCACCAAAAAAAAAAAAAA
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FIG. 64B

Met Gly Val His Glu Cys Pro Ala Trp Leu Trp Leu Leu Leu Ser Leu Leu Ser
Leu Pro Leu Gly Leu Pro Val Leu Gly Ala Pro Pro Arg Leu Ile Cys Asp Ser
Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala Lys Glu Ala Glu Asn Ile Thr Thr
Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn Ile Thr Val Pro Asp Thr Lys
Val Asn Phe Tyr Ala Trp Lys Arg Met Glu Val Gly Gin 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 Gln 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 AlaIle
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

FIG. 65

Ala Pro Pro Arg Leu Ile Cys Asp Ser Arg Val Leu Glu Arg Tyr Leu Leu Glu Ala
Lys Glu Ala Glu Asn Ile Thr Thr Gly Cys Ala Glu His Cys Ser Leu Asn Glu Asn
Iie Thr Val Pro Asp Thr Lys Val Asn Phe Tyr Ala Trp Lys Arg Met Glu Val Gly
Gln Gin Ala Val Glu Val Trp Gln Gly Leu Ala Leu Leu Ser Glu Ala Val Leu Arg
Gly GIn Ala Leu Leu Val Asn Ser Ser Gln Pro Trp Glu Pro Leu Gln Leu His Val
Asp Lys Ala Val Ser Gly Leu Arg Ser Leu Thr Thr Leu Leu Arg Ala Leu Gly
Ala Gln Lys Glu Ala lle 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
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FIG. 66A

ATGTGGCTGCAGAGCCTGCTGCTCTTGGGCACTGTGGCCTGCAGCAT
CTCTGCACCCGCCCGCTCGCCCAGCCCCAGCACGCAGCCCTGGGAGC
ATGTGAATGCCATCCAGGAGGCCCGGCGTCTCCTGAACCTGAGTAGA
GACACTGCTGCTGAGATGAATGAAACAGTAGAAGTCATCTCAGAAAT
GTTTGACCTCCAGGAGCCGACCTGCCTACAGACCCGCCTGGAGCTGT
ACAAGCAGGGCCTGCGGGGCAGCCTCACCAAGCTCAAGGGCCCCTTG
ACCATGATGGCCAGCCACTACAAGCAGCACTGCCCTCCAACCCCGGA
AACTTCCTGTGCAACCCAGATTATCACCTTTGAAAGTTTCAAAGAGA
ACCTGAAGGACTTTCTGCTTGTCATCCCCTTTGACTGCTGGGAGCCAG
TCCAGGAGTGA -

FIG. 66B

Met Trp Leu Gin Ser Leu Leu Leu Leu Gly Thr Val Ala Cys Ser Ile Ser Ala Pro
Ala Arg Ser Pro Ser Pro Ser Thr Gin Pro Trp Glu His Val Asn Ala Ile GIn Glu
Ala Arg Arg Leu Leu Asn Leu Ser Arg Asp Thr Ala Ala Glu Met Asn Glu Thr
Val Glu Val Ile Ser Glu Met Phe Asp Leu Gin Glu Pro Thr Cys Leu Gln Thr Arg
Leu Glu Leu Tyr Lys Gin 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 Gin Ile Ile Thr Phe Glu Ser Phe Lys Glu Asn Leu Lys Asp Phe Leu
Leu Val Ile Pro Phe Asp Cys Trp Glu Pro Val Gln Glu
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FIG. 67TA

ATGAAATATACAAGTTATATCTTGGCTTTTCAGCTCTGCATCGTTTTG
GGTTCTCTTGGCTGTTACTGCCAGGACCCATATGTAAAAGAAGCAGA
AAACCTTAAGAAATATTTTAATGCAGGTCATTCAGATGTAGCGGATA
ATGGAACTCTTTTCTTAGGCATTTTGAAGAATTGGAAAGAGGAGAGT
GACAGAAAAATAATGCAGAGCCAAATTGTCTCCTTTTACTTCAAACT
TTTTAAAAACTTTAAAGATGACCAGAGCATCCAAAAGAGTGTGGAGA
CCATCAAGGAAGACATGAATGTCAAGTTTTTCAATAGCAACAAAAAG
AAACGAGATGACTTCGAAAAGCTGACTAATTATTCGGTAACTGACTT
GAATGTCCAACGCAAAGCAATACATGAACTCATCCAAGTGATGGCTG
AACTGTCGCCAGCAGCTAAAACAGGGAAGCGAAAAAGGAGTCAGAT
GCTGTTTCGAGGTCGAAGAGCATCCCAGTAA

FIG. 67B

Met Lys Tyr Thr Ser Tyr Ile Leu Ala Phe Gln Leu Cys Ile Val Leu Gly Ser Leu
Gly Cys Tyr Cys Gin 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 Gln e Val Ser
Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp Gin Ser Ile Gin 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 Gin
Arg Lys Ala Ile His Glu Leu Ile Gln Val Met Ala Glu Leu Ser Pro Ala AlaLys
Thr Gly Lys Arg Lys Arg Ser Gln Met Leu Phe Arg Gly Arg Arg Ala Ser Gin
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FIG. 68A

CTGGGACAGTGAATCGACAATGCCGTCTTCTGTCTCGTGGGGCATCCT
CCTGCTGGCAGGCCTGTGCTGCCTGGTCCCTGTCTCCCTGGCTGAGGA
TCCCCAGGGAGATGCTGCCCAGAAGACAGATACATCCCACCATGATC
AGGATCACCCAACCTTCAACAAGATCACCCCCAACCTGGCTGAGTTC
GCCTTCAGCCTATACCGCCAGCTGGCACACCAGTCCAACAGCACCAA
TATCTTCTTCTCCCCAGTGAGCATCGCTACAGCCTTTGCAATGCTCTC
CCTGGGGACCAAGGCTGACACTCACGATGAAATCCTGGAGGGCCTGA
ATTTCAACCTCACGGAGATTCCGGAGGCTCAGATCCATGAAGGCTTC
CAGGAACTCCTCCGTACCCTCAACCAGCCAGACAGCCAGCTCCAGCT
GACCACCGGCAATGGCCTGTTCCTCAGCGAGGGCCTGAAGCTAGTGG
ATAAGTTTTTGGAGGATGTTAAAAAGTTGTACCACTCAGAAGCCTIC
ACTGTCAACTTCGGGGACACCGAAGAGGCCAAGAAACAGATCAACG
ATTACGTGGAGAAGGGTACTCAAGGGAAAATTGTGGATTTGGTCAAG
GAGCTTGACAGAGACACAGTTTTTGCTCTGGTGAATTACATCTTCTIT
AAAGGCAAATGGGAGAGACCCTTTGAAGTCAAGGACACCGAGGAAG
AGGACTTCCACGTGGACCAGGTGACCACCGTGAAGGTGCCTATGATG
AAGCGTTTAGGCATGTTTAACATCCAGCACTGTAAGAAGCTGTCCAG
CTGGGTGCTGCTGATGAAATACCTGGGCAATGCCACCGCCATCTTCT
TCCTGCCTGATGAGGGGAAACTACAGCACCTGGAAAATGAACTCACC
CACGATATCATCACCAAGTTCCTGGAAAATGAAGACAGAAGGTCTGC
CAGCTTACATTTACCCAAACTGTCCATTACTGGAACCTATGATCTGAA
GAGCGTCCTGGGTCAACTGGGCATCACTAAGGTCTTCAGCAATGGGG
CTGACCTCTCCGGGGTCACAGAGGAGGCACCCCTGAAGCTCTCCAAG
GCCGTGCATAAGGCTGTGCTGACCATCGACGAGAAAGGGACTGAAGC
TGCTGGGGCCATGTTTTTAGAGGCCATACCCATGTCTATCCCCCCCGA
GGTCAAGTTCAACAAACCCTTITGTCTTCTTAATGATTGAACAAAATAC
CAAGTCTCCCCTCTTCATGGGAAAAGTGGTGAATCCCACCCAAAAAT
AACTGCCTCTCGCTCCTCAACCCCTCCCCTCCATCCCTGGCCCCCTCC
CTGGATGACATTAAAGAAGGGTTGAGCTGG
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FIG. 68B

Met Pro Ser Ser Val Ser Trp Gly Ile Leu Leu Leu Ala Gly Leu Cys Cys Leu Val
Pro Val Ser Leu Ala Glu Asp Pro Gin Gly Asp Ala Ala Gin Lys Thr Asp Thr Ser
His His Asp Gin Asp His Pro Thr Phe Asn Lys Ile Thr Pro Asn Leu Ala Glu Phe
Ala Phe Ser Leu Tyr Arg Gin Leu Ala His GIn 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 Gin Glu Leu Leu Arg Thr Leu Asn GIn Pro Asp Ser Gin
Leu Gln Leu Thr Thr Gly Asn Gly Leu Phe Leu Ser Glu Gly Leu Lys Leu Val
Asp Lys Phe Leu Glu Asp Val Lys Lys Leu Tyr His Ser Glu Ala Phe Thr Val
Asn Phe Gly Asp Thr Glu Glu Ala Lys Lys Gln Ile Asn Asp Tyr Val Glu Lys
Gly Thr Gln Gly Lys Ile Val Asp Leu Val Lys Glu Leu Asp Arg Asp Thr Val
Phe Ala LeuVal Asn Tyr Ile Phe Phe Lys Gly Lys Trp Glu Arg Pro Phe Glu Val
Lys Asp Thr Glu Glu Glu Asp Phe His Val Asp Gln 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 Hle Phe Phe Leu Pro
Asp Glu Gly Lys Leu Gln His Leu Glu Asn Glu Leu Thr His Asp Ile Iie Thr Lys
Phe Leu Glu Asn Glu AspArg Arg Ser Ala Ser Leu His Leu Pro Lys Leu Ser Ile
Thr Gly Thr Tyr Asp Leu Lys Ser Val Leu Gly GIn Leu Gly Ile Thr Lys Val Phe
Ser Asn Gly Ala Asp Leu Ser Gly Val Thr Glu Glu Ala Pro Leu Lys Leu Ser Lys
Ala Val His Lys Ala Val Leu Thr Ile Asp Glu Lys Gly Thr Glu Ala Ala Gly Ala
Met Phe Leu Glu Ala Ile Pro Met Ser Ile Pro Pro Glu Val Lys Phe Asn Lys Pro
Phe Val Phe Leu Met lle Glu Gln Asn Thr Lys Ser Pro Leu Phe Met Gly Lys Val
Val Asn Pro Thr Gln Lys
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FIG. 69A-1

GCTAACCTAGTGCCTATAGCTAAGGCAGGTACCTGCATCCTTGTTTIT
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. 69A-2

AAGCCCAGGGGCAATGGTTTIGGGTGACTCACTTTCCCCTCTAGGTGGT
GCCCAGGGCTGGAGGCCCCTAGAAAAAGATCAGTAAGCCCCAGTGTC
CCCCCAGCCCCCATGCTTATGTGAACATGCGCTGTGTGCTGCTTGCTT
TGGAAACT

FIG. 65B

Met Ghu 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 le Gln Ala Asn His Thr Gly Thr Gly Leu Leu Leu Thr Leu Gin 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 Gin Asn Leu Leu Leu Lys Ser Tyr Phe Ser
Glu Giu Gly Ile Gly Tyr Asn Ile Ite Arg Val Pro Met Ala Ser Cys Asp Phe Ser
Ile Arg Thr Tyr Thr Tyr Ala Asp Thr Pro Asp Asp Phe GIn Leu His Asn Phe Ser
Leu Pro Glu Glu Asp Thr Lys Leu Lys Ile Pro Leu Ile His Arg Ala Leu Gin Leu
Ala Gln Arg Pro Val Ser Leu Leu Ala Ser Pro Trp Thr Ser Pro Thr Trp Leu Lys
Thr Asn Gly Ala Val Asn Gly Lys Gly Ser Leu Lys Gly GIn Pro Gly Asp lle
Tyr His Gln Thr Trp Ala Arg Tyr Phe Val Lys Phe Leu Asp Ala Tyr Ala Glu
His Lys Leu Gln Phe Trp Ala Val Thr Ala Glu Asn Glu Pro Ser Ala Gly Leu
Leu Ser Gly Tyr Pro Phe Gln Cys Leu Gly Phe Thr Pro Glu His Gin Arg Asp
Phe Ile Ala Arg Asp Leu Gly Pro Thr Leu Ala Asn Ser Thr His His Asn Val Arg
Leu Leu Met Leu Asp Asp Gin Arg Leu Leu Leu Pro His Trp Ala Lys Val Val
Leu Thr Asp Pro Glu Ala Ala Lys Tyr Val His Gly Ile Ala Val His Trp Tyr Leu
Asp Phe Leu Ala Pro Ala Lys Ala Thr Leu Gly Glu Thr His Arg Leu Phe Pro
Asn Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Ser Lys Phe Trp Glu 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 Ile Pro Glu Gly Ser Gln Arg Val Gly Leun 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 Ile His Thr Tyr Leu Trp His Arg Gin
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FIG. 70A

ATGGATGCAATGAAGAGAGGGCTCTGCTGTGTGCTGCTGCTGTGTGG
AGCAGTCTTCGTTTCGCCCAGCCAGGAAATCCATGCCCGATTCAGAA
GAGGAGCCAGATCTTACCAAGTGATCTGCAGAGATGAAAAAACGCA
GATGATATACCAGCAACATCAGTCATGGCTGCGCCCTGTGCTCAGAA
GCAACCGGGTGGAATATTGCTGGTGCAACAGTGGCAGGGCACAGTGC
CACTCAGTGCCTGTCAAAAGTTGCAGCGAGCCAAGGTGTTTCAACGG
GGGCACCTGCCAGCAGGCCCTGTACTTCTCAGATTTCGTGTGCCAGTG
CCCCGAAGGATTTGCTGGGAAGTGCTGTGAAATAGATACCAGGGCCA
CGTGCTACGAGGACCAGGGCATCAGCTACAGGGGCACGTGGAGCAC
AGCGGAGAGTGGCGCCGAGTGCACCAACTGGAACAGCAGCGCGTTG
GCCCAGAAGCCCTACAGCGGGCGGAGGCCAGACGCCATCAGGCTGG
GCCTGGGGAACCACAACTACTGCAGAAACCCAGATCGAGACTCAAA
GCCCTGGTGCTACGTCTTTAAGGCGGGGAAGTACAGCTCAGAGTTCT
GCAGCACCCCTGCCTGCTCTGAGGGAAACAGTGACTGCTACTTTGGG
AATGGGTCAGCCTACCGTGGCACGCACAGCCTCACCGAGTCGGGTGC
CTCCTGCCTCCCGTGGAATTCCATGATCCTGATAGGCAAGGTTTACAC
AGCACAGAACCCCAGTGCCCAGGCACTGGGCCTGGGCAAACATAATT
ACTGCCGGAATCCTGATGGGGATGCCAAGCCCTGGTGCCACGTGCTG
AAGAACCGCAGGCTGACGTGGGAGTACTGTGATGTGCCCTCCTGCTC
CACCTGCGGCCTGAGACAGTACAGCCAGCCTCAGTTTCGCATCAAAG
GAGGGCTCTTCGCCGACATCGCCTCCCACCCCTGGCAGGCTGCCATCT
TFGCCAAGCACAGGAGGTCGCCGGGAGAGCGGTTCCTGTGCGGGGGC
ATACTCATCAGCTCCTGCTGGATTCTCTCTGCCGCCCACTGCTTCCAG
GAGAGGTTTCCGCCCCACCACCTGACGGTGATCTTGGGCAGAACATA
CCGGGTGGTCCCTGGCGAGGAGGAGCAGAAATTTGAAGTCGAAAAA
TACATTGTCCATAAGGAATTCGATGATGACACTTACGACAATGACAT
TGCGCTGCTGCAGCTGAAATCGGATTCGTCCCGCTGTGCCCAGGAGA
GCAGCGTGGTCCGCACTGTGTGCCTTCCCCCGGCGGACCTGCAGCTG
CCGGACTGGACGGAGTGTGAGCTCTCCGGCTACGGCAAGCATGAGGC
CTTGTCTCCTTTCTATTCGGAGCGGCTGAAGGAGGCTCATGTCAGACT
GTACCCATCCAGCCGCTGCACATCACAACATTTACTTAACAGAACAG
TCACCGACAACATGCTGTGTGCTGGAGACACTCGGAGCGGCGGGCCC
CAGGCAAACTTGCACGACGCCTGCCAGGGCGATTCGGGAGGCCCCCT
GGTGTGTCTGAACGATGGCCGCATGACTTTGGTGGGCATCATCAGCT
GGGGCCTGGGCTGTGGACAGAAGGATGTCCCGGGTGTGTACACCAAG
GTTACCAACTACCTAGACTGGATTCGTGACAACATGCGACCGTGACC

AGGAACACCCGACTCCTCAAAAGCAAATGAGATCC
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FIG. 70B

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
GIn Val Ile Cys Arg Asp Glu Lys Thr Gin Met lle Tyr Gln Gln 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 GIn Gln Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro
Glu Gly Phe Ala Gly Lys Cys Cys Glu Ile Asp Thr Arg Ala Thr Cys Tyr Glu
Asp Gin 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
Ala lle 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 Ile 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 Gin Tyr Ser Gin Pro GIn Phe Arg Ile Lys Gly Gly Leu Phe
Ala Asp Ile Ala Ser His Pro Trp GIn Ala Ala Ile Phe Ala Lys His Arg Arg Ser
Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser
Ala Ala His Cys Phe 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 Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu
Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gin 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 Gin 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 Gin Gly Asp Ser Gly Gly Pro Leu Val Cys
Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly
GIn Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg
Asp Asn Met Arg Pro
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FIG. 7T1A

ATCACTCTCTTTAATCACTACTCACATTAACCTCAACTCCTGCCACAA
TGTACAGGATGCAACTCCTGTCTTGCATTGCACTAATTCTTGCACTTG
TCACAAACAGTGCACCTACTTCAAGTTCGACAAAGAAAACAAAGAAA
ACACAGCTACAACTGGAGCATTTACTGCTGGATTTACAGATGATTTTG
AATGGAATTAATAATTACAAGAATCCCAAACTCACCAGGATGCTCAC
ATTTAAGTTTTACATGCCCAAGAAGGCCACAGAACTGAAACAGCTTC
AGTGTCTAGAAGAAGAACTCAAACCTCTGGAGGAAGTGCTGAATTTA
GCTCAAAGCAAAAACTTTCACTTAAGACCCAGGGACTTAATCAGCAA
TATCAACGTAATAGTTCTGGAACTAAAGGGATCTGAAACAACATTCA
TGTGTGAATATGCAGATGAGACAGCAACCATTGTAGAATTTCTGAAC
AGATGGATTACCTTTTGTCAAAGCATCATCTCAACACTAACTTGATAA
TTAAGTGCTTCCCACTTAAAACATATCAGGCCTTCTATTTATITATTTA
AATATTTAAATTTTATATTTATTGTTGAATGTATGGTTGCTACCTATTG
TAACTATTATTCTTAATCTTAAAACTATAAATATGGATCTTTTATGAT
TCTTTTTGTAAGCCCTAGGGGCTCTAAAATGGTTTACCTTATTTATCC
CAAAAATATTTATTATTATGTTGAATGTTAAATATAGTATCTATGTAG
ATTGGTTAGTAAAACTATTTAATAAATTTGATAAATATAAAAAAAAA
AAACAAAAAAAAAAA

FIG.71B

Met Tyr Arg Met Gln Leu Leu Ser Cys [le 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 Lew Glu
His Leu Leu Leu Asp Leu Gin 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 Gln 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
Asn lle Asn Vai Ile Val Leu Glu Leu Lys Gly Ser Glu Thr Thr Phe Met Cys Glu
Tyr Ala Asp Glu Thr Ala Thr Ile Val Glu Phe Leu Asn Arg Trp Ile Thr Phe Cys
Gln Ser [le Ile Ser Thr Leu Thr ‘
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ATGCAAATAGAGCTCTCCACCTGCTTCTTTCTGTGCCTTTTGCGATTCT
GCTTTAGTGCCACCAGAAGATACTACCTGGGTGCAGTGGAACTGTCA
TGGGACTATATGCAAAGTGATCTCGGTGAGCTGCCTGTGGACGCAAG
ATTTCCTCCTAGAGTGCCAAAATCTTTTCCATTCAACACCTCAGTCGT
GTACAAAAAGACTCTGTTTGTAGAATTCACGGATCACCTTTTCAACAT
CGCTAAGCCAAGGCCACCCTGGATGGGTCTGCTAGGTCCTACCATCC

AGGCTGAGGTTTATGATACAGTGGTCATTACACTTAAGAACATGGCT

TCCCATCCTGTCAGTCTTCATGCTGTTGGTGTATCCTACTGGAAAGCT

TCTGAGGGAGCTGAATATGATGATCAGACCAGTCAAAGGGAGAAAG

AAGATGATAAAGTCTTCCCTGGTGGAAGCCATACATATGTCTGGCAG

GTCCTGAAAGAGAATGGTCCAATGGCCTCTGACCCACTGTGCCTTAC

CTACTCATATCTTTCTCATGTGGACCTGGTAAAAGACTTGAATTCAGG
CCTCATTGGAGCCCTACTAGTATGTAGAGAAGGGAGTCTGGCCAAGG
AAAAGACACAGACCTTGCACAAATTTATACTACTTTITTGCTGTATTTG
ATGAAGGGAAAAGTTGGCACTCAGAAACAAAGAACTCCTTGATGCA

GGATAGGGATGCTGCATCTGCTCGGGCCTGGCCTAAAATGCACACAG
TCAATGGTTATGTAAACAGGTCTCTGCCAGGTCTGATTGGATGCCACA
GGAAATCAGTCTATTGGCATGTGATTGGAATGGGCACCACTCCTGAA

GTGCACTCAATATTCCTCGAAGGTCACACATTTCTTGTGAGGAACCAT
CGCCAGGCGTCCTTGGAAATCTCGCCAATAACTTTCCTTACTGCTCAA
ACACTCTTGATGGACCTTGGACAGTTTCTACTGTTTTGTCATATCTCTT
CCCACCAACATGATGGCATGGAAGCTTATGTCAAAGTAGACAGCTGT
CCAGAGGAACCCCAACTACGAATGAAAAATAATGAAGAAGCGGAAG
ACTATGATGATGATCTTACTGATTCTGAAATGGATGTGGTCAGGTTTG
ATGATGACAACTCTCCTTCCTTTATCCAAATTCGCTCAGTTGCCAAGA
AGCATCCTAAAACTTGGGTACATTACATTGCTGCTGAAGAGGAGGAC
TGGGACTATGCTCCCTTAGTCCTCGCCCCCGATGACAGAAGTTATAAA
. AGTCAATATTTGAACAATGGCCCTCAGCGGATTGGTAGGAAGTACAA
AAAAGTCCGATTTATGGCATACACAGATGAAACCTTTAAGACTCGTG

AAGCTATTCAGCATGAATCAGGAATCTTGGGACCTTTACTTTATGGGG
AAGTTGGAGACACACTGTTGATTATATTITAAGAATCAAGCAAGCAGA
CCATATAACATCTACCCTCACGGAATCACTGATGTCCGTCCTTTGTAT
TCAAGGAGATTACCAAAAGGTGTAAAACATTTGAAGGATTITTCCAAT
TCTGCCAGGAGAAATATTCAAATATAAATGGACAGTGACTGTAGAAG
ATGGGCCAACTAAATCAGATCCTCGGTGCCTGACCCGCTATTACTCTA
GTTTCGTTAATATGGAGAGAGATCTAGCTTCAGGACTCATTGGCCCTC
TCCTCATCTGCTACAAAGAATCTGTAGATCAAAGAGGAAACCAGATA
ATGTCAGACAAGAGGAATGTCATCCTGTTTTCTGTATTTGATGAGAAC
CGAAGCTGGTACCTCACAGAGAATATACAACGCTTITCTCCCCAATCCA
GCTGGAGTGCAGCTTGAGGATCCAGAGTTCCAAGCCTCCAACATCAT
GCACAGCATCAATGGCTATGTTTTTGATAGTTTGCAGTTGTCAGTTTG
TTTGCATGAGGTGGCATACTGGTACATTCTAAGCATTGGAGCACAGA
CTGACTTCCTTTCTGTCTTCTTCTCTGGATATACCTTCAAACACAAAAT
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GGTCTATGAAGACACACTCACCCTATTCCCATTCTCAGGAGAAACTGT
CTTCATGTCGATGGAAAACCCAGGTCTATGGATTCTGGGGTGCCACA
ACTCAGACTTTCGGAACAGAGGCATGACCGCCTTACTGAAGGTTICT
AGTTGTGACAAGAACACTGGTGATTATTACGAGGACAGTTATGAAGA
TATTTCAGCATACTTGCTGAGTAAAAACAATGCCATTGAACCAAGAA
GCTTCTCCCAGAATTCAAGACACCGTAGCACTAGGCAAAAGCAATTT
AATGCCACCACAATTCCAGAAAATGACATAGAGAAGACTGACCCTTG
GTTTGCACACAGAACACCTATGCCTAAAATACAAAATGTCTCCTCTA
GTGATTTGTTGATGCTCTTGCGACAGAGTCCTACTCCACATGGGCTAT
CCTTATCTGATCTCCAAGAAGCCAAATATGAGACTTTTTCTGATGATC
CATCACCTGGAGCAATAGACAGTAATAACAGCCTGTCTGAAATGACA
CACTTCAGGCCACAGCTCCATCACAGTGGGGACATGGTATTTACCCC
TGAGTCAGGCCTCCAATTAAGATTAAATGAGAAACTGGGGACAACTG
CAGCAACAGAGTTGAAGAAACTTGATTTCAAAGTTTCTAGTACATCA
AATAATCTGATTTCAACAATTCCATCAGACAATTTGGCAGCAGGTACT
GATAATACAAGTTCCTTAGGACCCCCAAGTATGCCAGTTCATTATGAT
AGTCAATTAGATACCACTCTATTITGGCAAAAAGTCATCTCCCCTTACT
GAGTCTGGTGGACCTCTGAGCTTGAGTGAAGAAAATAATGATTCAAA
GTTGTTAGAATCAGGTTTAATGAATAGCCAAGAAAGTTCATGGGGAA
AAAATGTATCGTCAACAGAGAGTGGTAGGTTATTTAAAGGGAAAAGA
GCTCATGGACCTGCTTTGTTGACTAAAGATAATGCCTTATTCAAAGTT
AGCATCTCTTTGTTAAAGACAAACAAAACTTCCAATAATTCAGCAACT
AATAGAAAGACTCACATTGATGGCCCATCATTATTAATTGAGAATAG
TCCATCAGTCTGGCAAAATATATTAGAAAGTGACACTGAGTTTAAAA
AAGTGACACCTTTGATTCATGACAGAATGCTTATGGACAAAAATGCT
ACAGCTTTGAGGCTAAATCATATGTCAAATAAAACTACTTCATCAAA
AAACATGGAAATGGTCCAACAGAAAAAAGAGGGCCCCATTCCACCA
GATGCACAAAATCCAGATATGTCGTTCTTTAAGATGCTATTCTTGCCA
GAATCAGCAAGGTGGATACAAAGGACTCATGGAAAGAACTCTCTGAA
CTCTGGGCAAGGCCCCAGTCCAAAGCAATTAGTATCCTTAGGACCAG
AAAAATCTGTGGAAGGTCAGAATTTCTTGTCTGAGAAAAACAAAGTG
GTAGTAGGAAAGGGTGAATTTACAAAGGACGTAGGACTCAAAGAGA
TGGTTTTTCCAAGCAGCAGAAACCTATTTCTTACTAACTTGGATAATT
TACATGAAAATAATACACACAATCAAGAAAAAAAAATTCAGGAAGA
AATAGAAAAGAAGGAAACATTAATCCAAGAGAATGTAGTTTTGCCTC
AGATACATACAGTGACTGGCACTAAGAATTTCATGAAGAACCTTTTC
TTACTGAGCACTAGGCAAAATGTAGAAGGTTCATATGACGGGGCATA
TGCTCCAGTACTTCAAGATTTTAGGTCATTAAATGATTCAACAAATAG
AACAAAGAAACACACAGCTCATTTCTCAAAAAAAGGGGAGGAAGAA
AACTTGGAAGGCTTGGGAAATCAAACCAGCAAATTGTAGAGAAATAT
GCATGCACCACAAGGAATATCTCCTAATACAAGCCAGCAGAATTTTG
TCACGCAACGTAGTAAGAGAGCTTTGAAACAATTCAGACTCCCACTA
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GAAGAAACAGAACTTGAAAAAAGGATAATTGTGGATGACACCTCAAC
CCAGTGGTCCAAAAACATGAAACATTTGACCCCGAGCACCCTCACAC
AGATAGACTACAATGAGAAGGAGAAAGGGGCCATTACTCAGTCTCCC
TTATCAGATTGCCTTACGAGGAGTCATAGCATCCCTCAAGCAAATAGA
TCTCCATTACCCATTGCAAAGGTATCATCATTTCCATCTATTAGACCTA
TATATCTGACCAGGGTCCTATTCCAAGACAACTCTTCTCATCTTCCAG
CAGCATCTTATAGAAAGAAAGATTCTGGGGTCCAAGAAAGCAGTCAT
TTCTTACAAGGAGCCAAAAAAAATAACCTTTCTTTAGCCATTCTAACC
TTGGAGATGACTGGTGATCAAAGAGAGGTTGGCTCCCTGGGGACAAG
TGCCACAAATTCAGTCACATACAAGAAAGTTGAGAACACTGTTCTCCC
GAAACCAGACTTGCCCAAAACATCTGGCAAAGTTGAATTGCTTCCAA
AAGTTCACATTTATCAGAAGGACCTATTCCCTACGGAAACTAGCAATG
GGTCTCCTGGCCATCTGGATCTCGTGGAAGGGAGCCTTCTTCAGGGAA
CAGAGGGAGCGATTAAGTGGAATGAAGCAAACAGACCTGGAAAAGT
TCCCTTTCTGAGAGTAGCAACAGAAAGCTCTGCAAAGACTCCCTCCAA
GCTATTGGATCCTCTTGCTTGGGATAACCACTATGGTACTCAGATACC
AAAAGAAGAGTGGAAATCCCAAGAGAAGTCACCAGAAAAAACAGCT
TTTAAGAAAAAGGATACCATTTIGTCCCTGAACGCTTGTGAAAGCAAT
CATGCAATAGCAGCAATAAATGAGGGACAAAATAAGCCCGAAATAG
AAGTCACCTGGGCAAAGCAAGGTAGGACTGAAAGGCTGTGCTCTCAA
AACCCACCAGTCTTGAAACGCCATCAACGGGAAATAACTCGTACTAC
TCTTCAGTCAGATCAAGAGGAAATTGACTATGATGATACCATATCAGT
TGAAATGAAGAAGGAAGATTTTGACATTTATGATGAGGATGAAAATC
AGAGCCCCCGCAGCTTTCAAAAGAAAACACGACACTATTTTATTGCTG
CAGTGGAGAGGCTCTGGGATTATGGGATGAGTAGCTCCCCACATGTT
CTAAGAAACAGGGCTCAGAGTGGCAGTGTCCCTCAGTTCAAGAAAGT
TGTTTTCCAGGAATTTACTGATGGCTCCTTTACTCAGCCCTTATACCGT
GGAGAACTAAATGAACATTTGGGACTCCTGGGGCCATATATAAGAGC
AGAAGTTGAAGATAATATCATGGTAACTTTCAGAAATCAGGCCTCTC
GTCCCTATTCCTTCTATTCTAGCCTTATTTCTTATGAGGAAGATCAGAG
GCAAGGAGCAGAACCTAGAAAAAACTTTGTCAAGCCTAATGAAACCA
AAACTTACTTTITGGAAAGTGCAACATCATATGGCACCCACTAAAGAT
GAGTTTGACTGCAAAGCCTGGGCTTATTTCTCTGATGTTGACCTGGAA
AAAGATGTGCACTCAGGCCTGATTGGACCCCTTCTGGTCTGCCACACT
AACACACTGAACCCTGCTCATGGGAGACAAGTGACAGTACAGGAATT
TGCTCTGTTTTTCACCATCTTTGATGAGACCAAAAGCTGGTACTTCACT
GAAAATATGGAAAGAAACTGCAGGGCTCCCTGCAATATCCAGATGGA
AGATCCCACTTTTAAAGAGAATTATCGCTTCCATGCAATCAATGGCTA
CATAATGGATACACTACCTGGCTTAGTAATGGCTCAGGATCAAAGGA
TTCGATGGTATCTGCTCAGCATGGGCAGCAATGAAAACATCCATTCT
ATTCATTTCAGTGGACATGTGTTCACTGTACGAAAAAAAGAGGAGTA
TAAAATGGCACTGTACAATCTCTATCCAGGTGTTTTTGAGACAGTGGA
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AATGTTACCATCCAAAGCTGGAATTTGGCGGGTGGAATGCCTTATTIGG
CGAGCATCTACATGCTGGGATGAGCACACTTTTTCTGGTGTACAGCAA
TAAGTGTCAGACTCCCCTGGGAATGGCTTCTGGACACATTAGAGATTT
TCAGATTACAGCTTCAGGACAATATGGACAGTGGGCCCCAAAGCTGG
CCAGACTTCATTATTCCGGATCAATCAATGCCTGGAGCACCAAGGAG
CCCTTTTCTTGGATCAAGGTGGATCTGTTGGCACCAATGATTATTCAC
GGCATCAAGACCCAGGGTGCCCGTCAGAAGTTCTCCAGCCTCTACAT
CTCTCAGTTTATCATCATGTATAGTCTTGATGGGAAGAAGTGGCAGA
CTTATCGAGGAAATTCCACTGGAACCTTAATGGTCTTCTTTGGCAATG
TGGATTCATCTGGGATAAAACACAATATTTTTAACCCTCCAATTATTG
CTCGATACATCCGTTTGCACCCAACTCATTATAGCATTCGCAGCACTC
TTCGCATGGAGTTGATGGGCTGTGATTTAAATAGTTGCAGCATGCCAT
TGGGAATGGAGAGTAAAGCAATATCAGATGCACAGATTACTGCTTCA
TCCTACTTTACCAATATGTTTGCCACCTGGTCTCCTTCAAAAGCTCGA
CTTCACCTCCAAGGGAGGAGTAATGCCTGGAGACCTCAGGTGAATAA
TCCAAAAGAGTGGCTGCAAGTGGACTTCCAGAAGACAATGAAAGTCA
CAGGAGTAACTACTCAGGGAGTAAAATCTCTGCTTACCAGCATGTAT
GTGAAGGAGTTCCTCATCTCCAGCAGTCAAGATGGCCATCAGTGGAC
TCTCTTTTTTCAGAATGGCAAAGTAAAGGTTTTTCAGGGAAATCAAGA
CTCCTTCACACCTGTGGTGAACTCTCTAGACCCACCGTTACTGACTCG
CTACCTTCGAATTCACCCCCAGAGTTGGGTGCACCAGATTGCCCTGAG
GATGGAGGTTCTGGGCTGCGAGGCACAGGACCTCTACTGAGGGTGGC
CACTGCAGCACCTGCCACTGCCGTCACCTCTCCCTCCTCAGCTCCAGG
GCAGTGTCCCTCCCTGGCTTGCCTTCTACCTTTGTGCTAAATCCTAGC
AGACACTGCCTTGAAGCCTCCTGAATTAACTATCATCAGTCCTGCATT
TCTTTGGTGGGGGGCCAGGAGGGTGCATCCAATTTAACTTAACTCTTA
CCTATTTTCTGCAGCTGCTCCCAGATTACTCCTTCCTTCCAATATAACT
AGGCAAAAAGAAGTGAGGAGAAACCTGCATGAAAGCATTCTTCCCTG
AAAAGTTAGGCCTCTCAGAGTCACCACTTCCTCTGTTGTAGAAAAACT
ATGTGATGAAACTTTGAAAAAGATATTTATGATGTTAACATTITCAGGT
TAAGCCTCATACGTTTAAAATAAAACTCTCAGTTIGTTTATTATCCTGA
TCAAGCATGGAACAAAGCATGTTTCAGGATCAGATCAATACAATCIT
GGAGTCAAAAGGCAAATCATTTGGACAATCTGCAAAATGGAGAGAA
TACAATAACTACTACAGTAAAGTCTGTTTCTGCTTCCTTACACATAGA
TATAATTATGTTATTTAGTCATTATGAGGGGCACATTCTTATCTCCAA
AACTAGCATTCTTAAACTGAGAATTATAGATGGGGTTCAAGAATCCC
TAAGTCCCCTGAAATTATATAAGGCATTCTGTATAAATGCAAATGTGC
ATTTTTCTGACGAGTGTCCATAGATATAAAGCCATTTGGTCTTAATTCT
GACCAATAAAAAAATAAGTCAGGAGGATGCAATTGTTGAAAGCTTTG
AAATAAAATAACAATGTCTTCTTGAAATTTGTGATGGCCAAGAAAGA

AAATGATGA
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Met Gin 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 GIn 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 Giu Phe Thr Asp His
Leun 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 Gln Thr Ser Gln Arg Glu Lys Glu Asp Asp Lys Val Phe Pro Gly Gly
Ser His Thr Tyr Val Trp Gln Val Leu Lys Glu Asn Gly Pro Met Ala Ser Asp Pro
Leu Cys Leu Thr Tyr Ser Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn

Ser Gly Leu Ile Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys
Thr Gln Thr Leu His Lys Phe lle Leu Leu Phe Ala Val Phe Asp Glu Gly Lys Ser
Trp His Ser Glu Thr Lys Asn Ser Leu Met Gin Asp Arg Asp Ala Ala Ser Ala Arg
Ala Trp Pro Lys Met His Thr Val Asn Gly Tyr Val Asn Arg Ser Leu Pro Gly Leu
Ie 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 Gin
Ala Ser Leu Glu Ile Ser Pro Ile Thr Phe Leu Thr Ala Gln Thr Leu Leu Met Asp
Leu Gly GIn 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 AlaLys
Lys His Pro Lys Thr Trp Val His Tyr Ile Ala Ala Glu Glu Glu Asp Trp Asp Tyr
Ala Pro Leu Val Leu Ala Pro Asp Asp Arg Ser Tyr Lys Ser GIn 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 Gin His Glu Ser Gly Iie Leu Gly Pro
Leu Leu Tyr Gly Glu Val Gly Asp Thr Leu Leu le Ile Phe Lys Asn Gln Ala Ser
Arg Pro Tyr Asn Ile Tyr Pro His Gly Ile Thr Asp Vail Arg Pro Leu Tyr Ser Arg
Arg Leu Pro Lys Gly Val Lys His Leu Lys Asp Phe Pro Ile Leu Pro Gly Glu Ile
Phe Lys Tyr Lys Trp Thr Val Thr Val Glu Asp Gly Pro Thr Lys Ser Asp Pro Arg
Cys Leu Thr Arg Tyr Tyr Ser Ser Phe Val Asn Met Glu Arg Asp Leu Ala Ser
Gly Leu Ile Gly Pro Leu Leu Ile Cys Tyr Lys Glu Ser Val Asp Gln Arg Gly Asn
Gln Ile Met Ser Asp Lys Arg Asn Val Ile Leu Phe Ser Val Phe Asp Glu Asn Arg
Ser Trp Tyr Leu Thr Glu Asn Ile Gln Arg Phe Leu Pro Asn Pro Ala Gly ValGln
Leu Glu Asp Pro Glu Phe Gln Ala Ser Asn lle Met His Ser Ile Asn Gly Tyr Val
Phe Asp Ser Leu Gin 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 Giu Asn Pro Gly Leu Trp Ile Leu Gly Cys His Asn Ser Asp Phe



FIG. 72B.2 303/497

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 Gin Phe Asn Ala Thr Thr Ile Pro Glu Asn Asp Ile Glu Lys Thr Asp Pro Trp
Phe Ala His Arg Thr Pro Met Pro Lys Ile Gln Asn Val Ser Ser Ser Asp Leu Len
Met Leu Leu Arg Gln 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 Gln Leu Arg Leu Asn Glu Lys Leu Gly Thr Thr
Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys Val Ser Ser Thr Ser Asn Asn Leu
Ile Ser Thr Ie Pro Ser Asp Asn Leu Ala Ala Gly Thr Asp Asn Thr Ser Ser Leu
Gly Pro Pro Ser Met Pro Val His Tyr Asp Ser Gln Leu Asp Thr Thr Leu Phe Gly
Lys Lys Ser Ser Pro Leu Thr Glu Ser Gly Gly Pro Leu Ser Leu Ser Glu Glu Asn
Asn Asp Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu Ser Ser Trp Gly
Lys Asn Val Ser Ser Thr Glu Ser Gly Arg Leu Phe Lys Gly Lys Arg Ala His Gly
Pro Ala Leu Leu Thr Lys Asp Asn Ala Leu Phe Lys Val Ser Ile Ser Leu Leu
Lys Thr Asn Lys Thr Ser Asn Asn Ser Ala Thr Asn Arg Lys Thr His Ile Asp
Gly Pro Ser Leu Leu Ile Glu Asn Ser Pro Ser Val Trp Gin Asn Ile Leu Glu Ser
Asp Thr Glu Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg Met Leu Met Asp
Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met Ser Asn Lys Thr Thr Ser Ser
Lys Asn Met Glu Met Val Gln GIn Lys Lys Glu Gly Pro Ile Pro Pro Asp Ala
Gln Asn Pro Asp Met Ser Phe Phe Lys Met Leu Phe Leu Pro Glu Ser Ala Arg
Trp lle Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro Ser Pro
Lys 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
Len 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 Ile
Glu Lys Lys Glu Thr Leu Ile Gln Glu Asn Val Val Leu Pro Gin Ile His Thr

Val Thr Gly Thr Lys Asn Phe Met Lys Asn Leu Phe Leu Leu Ser Thr Arg Gin
Asn Val Glu Gly Ser Tyr Asp Gly Ala Tyr Ala Pro 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 Glu Asn Leu Glu Gly Leu Gly Asn GIn Thr Lys Gln Ile Vai
Glu Lys Tyr Ala Cys Thr Thr Arg Ile Ser Pro Asn Thr Ser Gin 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 lle Val Asp Asp Thr Ser Thr Gln Trp Ser Lys Asn
Met Lys His Leu Thr Pro Ser Thr Leu Thr Gin Ile Asp Tyr Asn Glu Lys Glu
Lys Gly Ala Ile Thr Gln Ser Pro Leu Ser Asp Cys Leu Thr Arg Ser His Ser Ile
Pro Gln Ala Asn Arg Ser Pro Leu Pro Ile Ala Lys Val Ser Ser Phe Pro Ser Ile
Arg Pro Ile Tyr Leu Thr Arg Val Leu Phe Gln Asp Asn Ser Ser His Leu Pro
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Ala Ala Ser Tyr Arg Lys Lys Asp Ser Gly Val Gln Glu Ser Ser His Phe Leu
Gin 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 Ile Tyr Gln Lys Asp Leu Phe Pro
Thr Glu Thr Ser Asn Gly Ser Pro Gly His Leu Asp Leu Val Glu Gly Ser Leu
Leu Gln Gly Thr Glu Gly Ala lle Lys Trp Asn Glu Ala Asn Arg Pro Gly Lys
Val Pro Phe Leu Arg Val Ala Thr Glu Ser Ser Ala Lys Thr Pro Ser Lys Leu

Leu Asp Pro Leu Ala Trp Asp Asn His Tyr Gly Thr GIn lle Pro Lys Glu Glu
Trp Lys Ser Gln Glu Lys Ser Pro Glu Lys Thr Ala Phe Lys Lys Lys Asp Thr Ile
Leu Ser Leu Asn Ala Cys Glu Ser Asn His Ala e Ala Ala Ile Asn Glu Gly

Gin Asn Lys Pro Glu Ile Glu Val Thr Trp AlaLys Gln Gly Arg Thr Glu Arg
Leu Cys Ser Gin 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 Asp Ile Tyr Asp Glu Asp Glu Asn Gln Ser Pro Arg
Ser Phe Gln Lys Lys Thr Arg His Tyr Phe Ile Ala Ala Val Glu Arg Leu Trp Asp
Tyr Gly Met Ser Ser Ser Pro His Val Leu Arg Asn Arg Ala Gln Ser Gly Ser Val
Pro Gin Phe Lys Lys Val Val Phe GIn Glu Phe Thr Asp Gly Ser Phe Thr Gln Pro
Leu Tyr Arg Gly Glu Leu Asn Glu His Leu Gly Leu Leu Gly Pro Tyr lle Arg
Ala Glu Val Glu Asp Asn Ile Met Val Thr Phe Arg Asn Gin Ala Ser Arg Pro
Tyr Ser Phe Tyr Ser Ser Leu Ile Ser Tyr Glu Glu Asp Gln Arg GIn Gly Ala Glu
Pro Arg'Lys Asn Phe Val Lys Pro Asn Glu Thr Lys Thr Tyr Phe Trp Lys Val
Gln His His Met Ala Pro Thr Lys Asp Glu Phe Asp Cys Lys Ala Trp Ala Tyr
Phe Ser Asp Val Asp Leu Glu Lys Asp Val His Ser Gly Len Ile Gly Pro Leu
Leu Val Cys His Thr Asn Thr Leu Asn Pro Ala His Gly Arg Gin 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 [le 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 Ile 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 Gln
Tyr Gty Gln Trp Ala Pro Lys Leu Ala Arg Leu His Tyr Ser Gly Ser lle Asn Ala
Trp Ser Thr Lys Glu Pro Phe Ser Trp Ile Lys Val Asp Leu Leu Ala Pro Met Ile
Ile His Gly Ile Lys Thr Gln Gly Ala Arg Gin Lys Phe Ser Ser Leu Tyr Ile Ser
Gin Phe Ile Ile Met Tyr Ser Leu Asp Gly Lys Lys Trp Gln Thr Tyr Arg Gly
Asn Ser Thr Gly Thr Leu Met Val Phe Phe Gly Asn Val Asp Ser Ser Gly Ile
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Lys His Asn Ile Phe Asn Pro Pro Ile Ile Ala Arg Tyr lle Arg Leun His Pro Thr
His Tyr SerIle Arg Ser Thr Leu Arg Met Glu Leu Met Gly Cys Asp Leu Asn
Ser Cys Ser Met Pro Leu Gly Met Glu Ser Lys Ala Ile 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 GIn Gly Arg Ser Asn Ala Trp Arg Pro Gin Val Asn Asn Pro Lys Ghu
Trp Leu Gin Val Asp Phe Gin 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
Gin Asp Gly His GIn Trp Thr Leu Phe Phe Gln Asn Gly Lys Val Lys Val Phe
Gin Gly Asn GIn Asp Ser Phe Thr Pro Val Val Asn Ser Leu Asp Pro Pro Leu
Leu Thr Arg Tyr Leu Arg Ile His Pro Gln Ser Trp Val His GIn Ile Ala Leu Arg
Met Glu Val Leu Gly Cys Glu Ala Gln Asp Leu Tyr
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FIG. 73A

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
GGGTCCCCAGGGAGGAAACGGGCACCACCCGCTTTCTTIGCTGGTTGTC
ATTTTTGCAGTAGAGTCATCTCCATCAGCTGTAAGAAGAGACTGGGA
AGAT
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FI1G. 73B

Met Arg Ala Leu Leu Ala Arg Leu Leu Leu Cys Val Leu Va] Val Ser Asp Ser
Lys Gly Ser Asn Glu Leu His Gin 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 Gin 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 Gin Gln Thr Tyr His Ala His Arg Ser Asp Ala Leu
GIn 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 GIn Lys Thr Leu Arg Pro Arg Phe Lys Ile Ile Gly Gly Glu Phe Thr Thr Ile
Glu Asn Gln Pro Trp Phe Ala Ala Ile Tyr Arg Arg His Arg Gly Gly Ser Val Thr
Tyr Val Cys Gly Gly Ser Leu He Ser Pro Cys Trp Val Ile Ser Ala Thr His Cys
Phe Ile Asp Tyr Pro Lys Lys Glu Asp Tyr lle Val Tyr Leu Gly Arg Ser Arg Leu
Asn Ser Asn Thr Gin Gly Glu Met Lys Phe Glu Val Glu Asn Leu Ile Leu His Lys
Asp Tyr Ser:Ala Asp Thr Leu Ala His His Asn Asp Ile Ala Len Leu Lys lie Arg
Ser Lys Glu Gly Arg Cys Ala GIn Pro Ser Arg Thr Ile Gin Thr He Cys Leu Pro
Ser Met Tyr Asn Asp Pro Gin Phe Gly Thr Ser Cys Glu Ile Thr Gly Phe Gly Lys
Glu Asn Ser Thr Asp Tyr Leu Tyr Pro Glu Gln Leu Lys Met Thr Val Val Lys
Leu Ile Ser His Arg Glu Cys Gln Gln Pro His Tyr Tyr Gly Ser Glu Val Thr Thr
Lys Met Leu Cys Ala Ala Asp Pro Gln Trp Lys Thr Asp Ser Cys Gln Gly Asp
Ser Gly Gly Pro Leu Val Cys Ser Leu Gln Gly Arg Met Thr Leu Thr Gly 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.74A

TCCTGCACAGGCAGTGCCTTGAAGTGCTTCTTCAGAGACCTTTCTTCA
TAGACTACTTTITITTTCTTTAAGCAGCAAAAGGAGAAAATTGTCATCA
AGGATATTCCAGATTCTTGACAGCATTCTCGTCATCTCTGAGGACATC
ACCATCATCTCAGGATGAGGGGCATGAAGCTGCTGGGGGCGCTGCTG
GCACTGGCGGCCCTACTGCAGGGGGCCGTGTCCCTGAAGATCGCAGC
CTTCAACATCCAGACATTTGGGGAGACCAAGATGTCCAATGCCACCCT
CGTCAGCTACATTGTGCAGATCCTGAGCCGCTATGACATCGCCCTGGT
CCAGGAGGTCAGAGACAGCCACCTGACTGCCGTGGGGAAGCTGCTGG
ACAACCTCAATCAGGATGCACCAGACACCTATCACTACGTGGTCAGT
GAGCCACTGGGACGGAACAGCTATAAGGAGCGCTACCTGTTCGTGTA
CAGGCCTGACCAGGTGTCTGCGGTGGACAGCTACTACTACGATGATG
GCTGCGAGCCCTGCGGGAACGACACCTTCAACCGAGAGCCAGCCATT
GTCAGGTTCTTCTCCCGGTTCACAGAGGTCAGGGAGTTTGCCATTGTT
CCCCTGCATGCGGCCCCGGGGGACGCAGTAGCCGAGATCGACGCTCT
CTATGACGTCTACCTGGATGTCCAAGAGAAATGGGGCTTGGAGGACG
TCATGTTGATGGGCGACTTCAATGCGGGCTGCAGCTATGTGAGACCCT
CCCAGTGGTCATCCATCCGCCTGTGGACAAGCCCCACCTTCCAGTGGC
TGATCCCCGACAGCGCTGACACCACAGCTACACCCACGCACTGTGCCT
ATGACAGGATCGTGGTTGCAGGGATGCTGCTCCGAGGCGCCGTTGTTC
CCGACTCGGCTCTTCCCTTTAACTTCCAGGCTGCCTATGGCCTGAGTG
ACCAACTGGCCCAAGCCATCAGTGACCACTATCCAGTGGAGGTGATG
CTGAAGTGAGCAGCCCCTCCCCACACCAGTTGAACTGCAG
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F1G. 74B

Met Arg Gly Met Lys Leu Leu Gly Ala Leu Leu Ala Leu Ala Ala Leu Leu Gln
Gly Ala Val Ser Leu Lys Ile Ala Ala Phe Asn lle Gln Thr Phe Gly Glu Thr Lys
Met Ser Asn Ala Thr Leu Val Ser Tyr Ile Val Gin Ile Leu Ser Arg Tyr Asp Ile
Ala Leu Val GIn 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 Ala Leu 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 Gln Trp Leu Ile Pro Asp Ser
Ala Asp Thr Thr Ala Thr Pro Thr His Cys Ala Tyr Asp Arg Ile Val Val Ala Gly
Met Leu Leu Arg Gly Ala Val Val Pro Asp Ser Ala Leu Pro Phe Asn Phe Gln
Ala Ala Tyr Gly Leu Ser Asp Gln Leu Ala Gln Ala Ile Ser Asp His Tyr Pro Val
Glu Val Met Leu Lys
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FIG. 75A

GCTGCATCAGAAGAGGCCATCAAGCACATCACTGTCCTTCTGCCATGG
CCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGG
GACCTGACCCAGCCGCAGCCTTTGTGAACCAACACCTGTGCGGCTCAC
ACCTGGTGGAAGCTCTCTACCTAGTGTGCGGGGAACGAGGCTTCTTCT
ACACACCCAAGACCCGCCGGGAGGCAGAGGACCTGCAGGTGGGGCA
GGTGGAGCTGGGCGGGGGCCCTGGTGCAGGCAGCCTGCAGCCCTTIGG
CCCTGGAGGGGTCCCTGCAGAAGCGTGGCATTGTGGAACAATGCTGT
ACCAGCATCTGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACG
CAGCCCGCAGGCAGCCCCCCACCCGCCGCCTCCTGCACCGAGAGAGA
TGGAATAAAGCCCTTGAACCAGC

FIG. 75B

Met Ala Leu Trp Met Arg Leu Leu Pro Leu Leu Ala Leu Leu Ala Leu Trp Gly
Pro Asp Pro Ala Ala Ala Phe Val Asn Gin His Leu Cys Gly Ser His Leu Val
Glu Ala Leu Tyr Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
Arg Arg Glu Ala Glu Asp Leu Gln Val Gly Gln Val Glu Len Gly Gly Gly Pro
Gly Ala Gly Ser Leu Gin Pro Leu Ala Leu Glu Gly Ser Leu GIn Lys Arg Gly Ile
Val Glu GIn Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu Glu Asn Tyr Cys Asn
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FIG. 76A

ATGGGAGGTTGGTCTTCCAAACCTCGACAAGGCATGGGGACGAATCT
TTCTGTTCCCAATCCTCTGGGATTCTTTCCCGATCACCAGTTGGACCCT
GCGTTCGGAGCCAACTCAAACAATCCAGATTGGGACTTCAACCCCAA
CAAGGATCACTGGCCAGAGGCAATCAAGGTAGGAGCGGGAGACTTC
GGGCCAGGGTTCACCCCACCACACGGCGGTCTTITGGGGTGGAGCCC
TCAGGCTCAGGGCATATTGACAACAGTGCCAGCAGCGCCTCCTCCTG

- TTTCCACCAATCGGCAGTCAGGAAGACAGCCTACTCCCATCTCTCCAC
CTCTAAGAGACAGTCATCCTCAGGCCATGCAGTGGAACTCCACAACA
TTCCACCAAGCTCTGCTAGATCCCAGAGTGAGGGGCCTATATITTCCT
GCTGGTGGCTCCAGTTCCGGAACAGTAAACCCTGTTCCGACTACTGTC
TCACCCATATCGTCAATCTTCTCGAGGACTGGGGACCCTGCACCGAAC
ATGGAGAGCACAACATCAGGATTCCTAGGACCCCTGCTCGTGTTACA
GGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCACAGAGTCT
AGACTCGTGGTGGACTTICTCTCAATTTTCTAGGGGGAGCACCCACGTG
TCCTGGCCAAAATTCGCAGTCCCCAACCTCCAATCACTCACCAACCTC
TTGTCCTCCAATTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTT
ATCATATTCCTCTTCATCCTGCTGCTATGCCTCATCTTCTTGTTGGTTC
TTCTGGACTACCAAGGTATGTTGCCCGTTTGTCCTCTACTTCCAGGAA
CATCAACTACCAGCACGGGACCATGCAAGACCTGCACGATTCCTGCT
CAAGGAACCTCTATGTTTCCCTCTTGTTGCTGTACAAAACCTTCGGAC
GGAAACTGCACTTGTATTCCCATCCCATCATCCTGGGCTTTCGCAAGA
TTCCTATGGGAGTGGGCCTCAGTCCGTTTCTCCTGGCTCAGTTTACTA
GTGCCATTTGTTCAGTGGTTCGCAGGGCTTTCCCCCACTGTTTGGCTTT
CAGTTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAACATCT
TGAGTCCCTTTTTACCTCTATTACCAATTTTCTTTTGTCTTTGGGTATAC
ATTTGA
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FIG. 76B

Met Gly Gly Trp Ser Ser Lys Pro Arg Gin 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 AlaIle
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 Gin 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 GIn 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 Len Leu Val Leu
Gin 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
Gln Gly Thr Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Ser Asp Gly Asn
Cys Thr Cys Ile Pro Ile Pro Ser Ser Trp Ala Phe Ala Arg Phe Leu Trp Glu Trp
Ala Ser Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val Gin Trp Phe Ala
Gly Leu Ser Pro Thr Val Trp Leu Ser Val lle 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 Iie
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FIG. 77A

CGAACCACTCAGGGTCCTGTGGACAGCTCACCTAGCTGCAATGGCTA
CAGGCTCCCGGACGTCCCTGCTCCTGGCTTTTGGCCTGCTCTGCCTGC
CCTGGCTTCAAGAGGGCAGTGCCTTCCCAACCATTCCCTTATCCAGGC
CTTTTGACAACGCTATGCTCCGCGCECATCGTCTGCACCAGCTGGCCT
TTGACACCTACCAGGAGTTTGAAGAAGCCTATATCCCAAAGGAACAG
AAGTATTCATTCCTGCAGAACCCCCAGACCTCCCTCTGTTTCTCAGAG
TCTATTCCGACACCCTCCAACAGGGAGGAAACACAACAGAAATCCAA
CCTAGAGCTGCTCCGCATCTCCCTGCTGCTCATCCAGTCGTGGCTGGA
GCCCGTGCAGTTCCTCAGGAGTGTCTTCGCCAACAGCCTGGTGTACGG
CGCCTCTGACAGCAACGTCTATGACCTCCTAAAGGACCTAGAGGAAG
GCATCCAAACGCTGATGGGGAGGCTGGAAGATGGCAGCCCCCGGACT
GGGCAGATCTTCAAGCAGACCTACAGCAAGTTCGACACAAACTCACA
CAACGATGACGCACTACTCAAGAACTACGGGCTGCTCTACTGCTTCAG
GAAGGACATGGCAAGGTCGAGACATTCCTGCGCATCGTGCAGTGCCG
CTCTGTGGAGGGCAGCTGTGGCTTCTAGCTGCCCGGGTGGCATCCCTG
TGACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCACTCCAGT
GCCCACCAGCCTTGTCCTAATAAAATTAAGTTIGCATC

+ FIG.77B

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 Ile Pro Lys Glu GIn Lys Tyr Ser Phe Leu Gin Asn Pro
GIn Thr Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg Glu Glu Thr
Gln GIn Lys Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu Leu Ile Gin Ser Trp
Leu Glu Pro Val Gin 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 Gln Ile Phe Lys Gln Thr Tyr
Ser Lys Phe Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr Gly
Leu Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val Glu Thr Phe Leu Arg lle
Val Gln CysArg Ser Val Glu Gly Ser Cys Gly Phe
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FIG. 78A

ATGTATTCCAATGTGATAGGAACTGTAACCTCTGGAAAAAGGAAGGT
TTATCTTTTGTCCTTGCTGCTCATTGGCTTCTGGGACTGCGTGACCTGT
CACGGGAGCCCTGTGGACATCTGCACAGCCAAGCCGCGGGACATTCC
CATGAATCCCATGTGCATTTACCGCTCCCCGGAGAAGAAGGCAACTG
AGGATGAGGGCTCAGAACAGAAGATCCCGGAGGCCACCAACCGGCG
TGTCTGGGAACTGTCCAAGGCCAATTCCCGCTTTGCTACCACTTTCTA
TCAGCACCTGGCAGATTCCAAGAATGACAATGATAACATTTTCCTGTC
ACCCCTGAGTATCTCCACGGCTTTTGCTATGACCAAGCTGGGTGCCTG
TAATGACACCCTCCAGCAACTGATGGAGGTATTTAAGTTTGACACCAT
ATCTGAGAAAACATCTGATCAGATCCACTTCTTCTTTGCCAAACTGAA
CTGCCGACTCTATCGAAAAGCCAACAAATCCTCCAAGTTAGTATCAGC
CAATCGCCTTTTTGGAGACAAATCCCTTACCTTCAATGAGACCTACCA
GGACATCAGTGAGTTGGTATATGGAGCCAAGCTCCAGCCCCTGGACT
TCAAGGAAAATGCAGAGCAATCCAGAGCGGCCATCAACAAATGGGTG
TCCAATAAGACCGAAGGCCGAATCACCGATGTCATTCCCTCGGAAGC
CATCAATGAGCTCACTGTTCTGGTGCTGGTTAACACCATTITACTTCAA
GGGCCTGTGGAAGTCAAAGTTCAGCCCTGAGAACACAAGGAAGGAAC
TGTTCTACAAGGCTGATGGAGAGTCGTGTTCAGCATCTATGATGTACC
AGGAAGGCAAGTTCCGTTATCGGCGCGTGGCTGAAGGCACCCAGGTG
CTTGAGTTGCCCTTCAAAGGTGATGACATCACCATGGTCCTCATCTTG
CCCAAGCCTGAGAAGAGCCTGGCCAAGGTGGAGAAGGAACTCACCCC
AGAGGTGCTGCAGGAGTGGCTGGATGAATTGGAGGAGATGATGCTGG
TGGTCCACATGCCCCGCTTCCGCATTGAGGACGGCTTCAGTTTGAAGG
AGCAGCTGCAAGACATGGGCCTTGTCGATCTGTTCAGCCCTGAAAAG
TCCAAACTCCCAGGTATTGTTGCAGAAGGCCGAGATGACCTCTATGTC
TCAGATGCATTCCATAAGGCATTTCTTGAGGTAAATGAAGAAGGCAG
TGAAGCAGCTGCAAGTACCGCTGTTGTGATTGCTGGCCGTTCGCTAAA
CCCCAACAGGGTGACTTTCAAGGCCAACAGGCCTTTCCTGGTTTITAT
AAGAGAAGTTCCTCTGAACACTATTATCTTCATGGGCAGAGTAGCCA
ACCCTTGTGTTAAGTAA
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F1G. 78B

Met Tyr Ser Asn Val lle Gly Thr Val Thr Ser Gly Lys Arg Lys Val Tyr Leu Leu
Ser Leu Leu Leu Ile Gly Phe Trp Asp Cys Val Thr Cys His Gly Ser Pro Val Asp
Iie Cys Thr Ala Lys Pro Arg Asp Ile Pro Met Asn Pro Met Cys Ile Tyr Arg Ser
Pro Glu Lys Lys Ala Thr Glu Asp Glu Gly Ser Glu Gin Lys Ile Pro Glu Ala Thr
Asn Arg Arg Val Trp Glu Leu Ser Lys Ala Asn Ser Arg Phe Ala Thr Thr Phe Tyr
Gln His Leu Ala Asp Ser Lys Asn Asp Asn Asp Asn [le Phe Leu Ser Pro Leu Ser
Ile Ser Thr Ala Phe Ala Met Thr Lys Leu Gly Ala Cys Asn Asp Thr Leu Gin Gln
Leu Met Glu Val Phe Lys Phe Asp Thr Ile Ser Glu Lys Thr Ser Asp Gln Ile His -
Phe Phe Phe Ala Lys Leu Asn Cys Arg Leu Tyr Arg Lys Ala Asn Lys Ser Ser
Lys Leu Val Ser Ala Asn Arg Leu Phe Gly Asp Lys Ser Leu Thr Phe Asn Glu
Thr Tyr Gln Asp Ile Ser Glu Leu Val Tyr Gly Ala Lys Leu Gln Pro Leu Asp Phe
Lys Glu Asn Ala Glu Gin Ser Arg Ala Ala Ile Asn Lys Trp Val Ser Asn Lys Thr
Glu Gly Arg Ile Thr Asp Val Ile Pro Ser Glu Ala Ile Asn Glu Leu Thr Val Leu
Val Leu Val Asn Thr Ile Tyr Phe Lys Gly Leu Trp Lys Ser Lys Phe Ser Pro Glu
Asn Thr Arg Lys Glu Len Phe Tyr Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser
Met Met Tyr Gin Glu Gly Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gin
Val Leu Glu Leu Pro Phe Lys Gly Asp Asp Ile Thr Met Val Leu Ile Leu Pro Lys
Pro Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu Gln Glu
Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val His Met Pro Arg Phe Arg
Ile Glu Asp Gly Phe Ser Leu Lys Glu Gin Leu Gln Asp Met Gly Leu Val Asp
Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro Gly Ile Val Ala Glu Gly Arg Asp Asp
Leu Tyr Val Ser Asp Ala Phe His Lys Ala Phe Leu Glu Val Asn Giu Glu Gly Ser
Glu Ala Ala Ala Ser Thr Ala Val Val lle Ala Gly Arg Ser Leu Asn Pro Asn Arg
Val Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe Ile Arg Glu Val Pro Leu Asn
Thr Ile Ile Phe Met Gly Arg Val Ala Asn Pro Cys Val Lys
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FIG. 79A

ATGGATTACTACAGAAAATATGCAGCTATCTTTCTGGTCACATTGTCG
GTGTTTCTGCATGTTCTCCATTCCGCTCCTGATGTGCAGGATTGCCCAG
AATGCACGCTACAGGAAAACCCATTCTTCTCCCAGCCGGGTGCCCCA
ATACTTCAGTGCATGGGCTGCTGCTTCTCTAGAGCATATCCCACTCCA
CTAAGGTCCAAGAAGACGATGTTGGTCCAAAAGAACGTCACCTCAGA
GTCCACTTGCTGTGTAGCTAAATCATATAACAGGGTCACAGTAATGGG
GGGTTTCAAAGTGGAGAACCACACGGCGTGCCACTGCAGTACTTGTT
ATTATCACAAATCTTAA

FIG. 79B

Met Asp Tyr Tyr Arg Lys Tyr Ala Ala Ile Phe Leu Val Thr Leu Ser Val Phe Leu
His Val Leun His Ser Ala Pro Asp Val Gin Asp Cys Pro Glu Cys Thr Leu Gin Glu
Asn Pro Phe Phe Ser Gn Pro Gly Ala Pro Ile Leu GIn Cys Met Gly Cys Cys Phe
Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu Val Gin 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. 79C

ATGGAGATGTTCCAGGGGCTGCTGCTGTTGCTGCTGCTGAGCATGGGC
GGGACATGGGCATCCAAGGAGCCGCTTCGGCCACGGTGCCGCCCCAT

CAATGCCACCCTGGCTGTGGAGAAGGAGGGCTGCCCCGTGTGCATCA

CCGTCAACACCACCATCTGTGCCGGCTACTGCCCCACCATGACCCGCG
TGCTGCAGGGGGTCCTGCCGGCCCTGCCTCAGGTGGTGTGCAACTACC
GCGATGTGCGCTTCGAGTCCATCCGGCTCCCTGGCTGCCCGCGCGGCG
TGAACCCCGTGGTCTCCTACGCCGTGGCTCTCAGCTGTCAATGTGCAC

TCTGCCGCCGCAGCACCACTGACTGCGGGGGTCCCAAGGACCACCCC

TTGACCTGTGATGACCCCCGCTTCCAGGACTCCTCTTCCTCAAAGGCC

CCTCCCCCCAGCCTTCCAAGCCCATCCCGACTCCCGGGGCCCTCGGAC
ACCCCGATCCTCC CACAATAA

FIG. 79D

Met Glu Met Phe Gin Gly Leu Leu Leu Leu Leu Leu Leu Ser Met Gly Gly Thr
Trp Ala Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro Ile Asn Ala Thr Len Ala
Val Glu Lys Glu Gly Cys Pro Val Cys Ite Thr Val Asn Thr Thr Ile Cys Ala Gly
Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val Leu Pro Ala Leu Pro Gln Val
Val Cys Asn Tyr Arg Asp Val Arg Phe Glu Ser Ile Arg Leu Pro Gly Cys Pro Arg
Gly Val Asn Pro Val Val Ser Tyr Ala Val Ala Leu Ser Cys Gln Cys Ala Leu Cys
Arg Arg Ser Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp
Asp Pro Arg Phe Gln Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser
Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro Ile Leu Pro.GIn .
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ATGCGTCCCCTGCGCCCCCGCGCCGCGCTGCTGGCGCTCCTGGCCTCG
CTCCTGGCCGCGCCCCCGGTGGCCCCGGCCGAGGCCCCGCACCTGGT
GCAGGTGGACGCGGCCCGCGCGCTGTGGCCCCTGCGGCGCTTCTGGA
GGAGCACAGGCTTCTGCCCCCCGCTGCCACACAGCCAGGCTGACCAG
TACGTCCTCAGCTGGGACCAGCAGCTCAACCTCGCCTATGTGGGCGCC
GTCCCTCACCGCGGCATCAAGCAGGTCCGGACCCACTGGCTGCTGGA
GCTTGTCACCACCAGGGGGTCCACTGGACGGGGCCTGAGCTACAACT
TCACCCACCTGGACGGGTACTTGGACCTTCTCAGGGAGAACCAGCTCC
TCCCAGGGTTTGAGCTGATGGGCAGCGCCTCGGGCCACTTCACTGACT
TTGAGGACAAGCAGCAGGTGTTTGAGTGGAAGGACTTGGTCTCCAGC
CTGGCCAGGAGATACATCGGTAGGTACGGACTGGCGCATGTTTCCAA
GTGGAACTTCGAGACGTGGAATGAGCCAGACCACCACGACTTTGACA
ACGTCTCCATGACCATGCAAGGCTTCCTGAACTACTACGATGCCTGCT
CGGAGGGTCTGCGCGCCGCCAGCCCCGCCCTGCGGCTGGGAGGCCCC
GGCGACTCCTTCCACACCCCACCGCGATCCCCGCTGAGCTGGGGCCTC
CTGCGCCACTGCCACGACGGTACCAACTTCTTCACTGGGGAGGCGGG
CGTGCGGCTGGACTACATCTCCCTCCACAGGAAGGGTGCGCGCAGCT
CCATCTCCATCCTGGAGCAGGAGAAGGTCGTCGCGCAGCAGATCCGG
CAGCTCTTCCCCAAGTTCGCGGACACCCCCATTTACAACGACGAGGCG
GACCCGCTGGTGGGCTGGTCCCTGCCACAGCCGTGGAGGGCGGACGT
GACCTACGCGGCCATGGTGGTGAAGGTCATCGCGCAGCATCAGAACC
TGCTACTGGCCAACACCACCTCCGCCTTCCCCTACGCGCTCCTGAGCA
ACGACAATGCCTTCCTGAGCTACCACCCGCACCCCTTCGCGCAGCGCA
CGCTCACCGCGCGCTTCCAGGTCAACAACACCCGCCCGCCGCACGTG
CAGCTGTTGCGCAAGCCGGTGCTCACGGCCATGGGGCTGCTGGCGCT
GCTGGATGAGGAGCAGCTCTGGGCCGAAGTGTCGCAGGCCGGGACCG
TCCTGGACAGCAACCACACGGTGGGCGTCCTGGCCAGCGCCCACCGC
CCCCAGGGCCCGGCCGACGCCTGGCGCGCCGCGGTGCTGATCTACGC
GAGCGACGACACCCGCGCCCACCCCAACCGCAGCGTCGCGGTGACCC
TGCGGCTGCGCGGGGTGCCCCCCGGCCCGGGCCTGGTCTACGTCACG
CGCTACCTGGACAACGGGCTCTGCAGCCCCGACGGCGAGTGGCGGCG
CCTGGGCCGGCCCGTCTTCCCCACGGCAGAGCAGTTCCGGCGCATGC
GCGCGGCTGAGGACCCGGTGGCCGCGGCGCCCCGCCCCTTACCCGCC
GGCGGCCGCCTGACCCTGCGCCCCGCGCTGCGGCTGCCGTCGCTTTITG
CTGGTGCACGTGTGTGCGCGCCCCGAGAAGCCGCCCGGGCAGGTCAC
GCGGCTCCGCGCCCTGCCCCTGACCCAAGGGCAGCTGGTTCTGGTCTG
GTCGGATGAACACGTGGGCTCCAAGTGCCTGTGGACATACGAGATCC
AGTTCTCTCAGGACGGTAAGGCGTACACCCCGGTCAGCAGGAAGCCA
TCGACCTTCAACCTCTTTGTGTTCAGCCCAGACACAGGTGCTGTCTCT
GGCTCCTACCGAGTTCGAGCCCTGGACTACTGGGCCCGACCAGGCCC
CTTCTCGGACCCTGTGCCGTACCTGGAGGTCCCTGTGCCAAGAGGGCC
CCCATCCCCGGGCAATCCAT GA
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FIG. 80B

Met Arg Pro Leu Arg Pro Arg Ala Ala Leu Leu Ala Leu Leu Ala Ser Leu Leu
Ala Ala Pro Pro Val Ala Pro Ala Glu Ala Pro His Leu Val Gln Val Asp Ala Ala
Arg Ala Leu Trp Pro Leu Arg Arg Phe Trp Arg Ser Thr Gly Phe Cys Pro Pro Leu
Pro His Ser GIn Ala Asp GIn Tyr Val Leu Ser Trp Asp Gln Gln Leu Asn Leu Ala
Tyr Val Gly Ala Val Pro His Arg Gly Ile Lys Gin Val Arg Thr His Trp Leu Leu
Glu Leu Val Thr Thr Arg Gty Ser Thr Gly Arg Gly Leu Ser Tyr Asn Phe Thr His
Len Asp Gly Tyr Leu Asp Leu Leu Arg Glu Asn GIn Leu Leu Pro Gly Phe Glu
Leu Met Gly Ser Ala Ser Gly His Phe Thr Asp Phe Glu Asp Lys GIn Gin Val
Phe Glu Trp Lys Asp Leu Val Ser Ser Leu Ala Arg Arg Tyr Ile Gly Arg Tyr Gly
Leu Ala His Val Ser Lys Trp Asn Phe Glu Thr Trp Asn Glu Pro Asp His His Asp
Phe Asp Asn Val Ser Met Thr Met Gin Gly Phe Leu Asn Tyr Tyr Asp Ala Cys
Ser Glu Gly Leu Arg Ala Ala Ser Pro Ala Leu Arg Leu Gly Gly Pro Gly Asp Ser
Phe His Thr Pro Pro Arg Ser Pro Leu Ser Trp Gly Leu Leu Arg His Cys His Asp
Gly Thr Asn Phe Phe Thr Gly Glu Ala Gly Val Arg Leu Asp Tyr Ile Ser Leu His
Arg Lys Gly Ala Arg Ser Ser Ile Ser Ile Leu Glu Gin Glu Lys Val Val Ala Gln
Gln Ile Arg Gin Leu Phe Pro Lys Phe Ala Asp Thr Pro Ile Tyr Asn Asp Glu Ala
Asp Pro Leu Val Gly Trp Ser Leu Pro Gln Pro Trp Arg Ala Asp Val Thr Tyr Ala
Ala Met Val Val Lys Val Ile Ala Gln His Gln Asn Leu Leu Leu Ala Asn Thr Thr
- Ser Ala Phe Pro Tyr Ala Leu Leu Ser Asn Asp Asn Ala Phe Leu Ser Tyr His Pro
His Pro Phe Ala Gln Arg Thr Leu Thr Ala Arg Phe Gln Val Asn Asn Thr Arg
Pro Pro His Val GIn Leu Leu Arg Lys Pro Val Leu Thr Ala Met Gly Leu Leu Ala
Leu Leu Asp Glu Glu Gln Leu Trp Ala Glu Val Ser Gln Ala Gly Thr Val Leu
Asp Ser Asn His Thr Val Gly Val Leu Ala Ser Ala His Arg Pro Gln Gly Pro Ala
Asp Ala Trp Arg Ala Ala Val Leu lle Tyr Ala Ser Asp Asp Thr Arg Ala His Pro
Asn Arg Ser Val Ala Val Thr Len Arg Leu Arg Gly Val Pro Pro Gly Pro Gly Leu
Val Tyr Val Thr Arg Tyr Leu Asp Asn Gly Leu Cys Ser Pro Asp Gly Glu Trp
Arg Arg Leu Gly Arg Pro Val Phe Pro Thr Ala Glu Gin Phe Arg Arg Met Arg
Ala Ala Glu Asp Pro Vai Ala Ala Ala Pro Arg Pro Leu Pro Ala Gly Gly Arg Leu
Thr Leu Arg Pro Ala Leu Arg Len Pro Ser Leu Leu Leu Val His Val Cys Ala
Arg Pro Glu Lys Pro Pro Gly Gln Val Thr Arg Leu Arg Ala Leu Pro Leu Thr Gln
Gly Gin Leu Val Leu Val Trp Ser Asp Glu His Val Gly Ser Lys Cys Leu Trp Thr
Tyr Glu Ile Gin Phe Ser Gln Asp Gly Lys Ala Tyr Thr Pro Val Ser Arg Lys Pro
Ser Thr Phe Asn Leu Phe Val Phe Ser Pro Asp Thr Gly Ala Val Ser Gly Ser Tyr
Arg Val Arg Ala Leu Asp Tyr Trp Ala Arg Pro Gly Pro Phe Ser Asp Pro Val Pro
Tyr Leu Glu Val Pro Val Pro Arg Gly Pro Pro Ser Pro Gly Asn Pro
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FIG. 81A

ATGCAGCTGAGGAACCCAGAACTACATCTGGGCTGCGCGCTTGCGCT
TCGCTTCCTGGCCCTCGTTTCCTGGGACATCCCTGGGGCTAGAGCACT
GGACAATGGATTGGCAAGGACGCCTACCATGGGCTGGCTGCACTGGG
AGCGCTTCATGTGCAACCTTGACTGCCAGGAAGAGCCAGATTCCTGC
ATCAGTGAGAAGCTCTTCATGGAGATGGCAGAGCTCATGGTCTCAGA
AGGCTGGAAGGATGCAGGTTATGAGTACCTCTGCATTGATGACTGTTG
GATGGCTCCCCAAAGAGATTCAGAAGGCAGACTTCAGGCAGACCCTC
AGCGCTTTCCTCATGGGATTCGCCAGCTAGCTAATTATGTTCACAGCA
AAGGACTGAAGCTAGGGATTTATGCAGATGTTGGAAATAAAACCTGC
GCAGGCTTCCCTGGGAGTTTTGGATACTACGACATTGATGCCCAGACC
TTTGCTGACTGGGGAGTAGATCTGCTAAAATTTGATGGTTGTTACTGT
* GACAGTTTGGAAAATTTGGCAGATGGTTATAAGCACATGTCCTTGGCC
CTGAATAGGACTGGCAGAAGCATTGTGTACTCCTGTGAGTGGCCTCTT
TATATGTGGCCCTTTCAAAAGCCCAATTATACAGAAATCCGACAGTAC
TGCAATCACTGGCGAAATTTTGCTGACATTGATGATTCCTGGAAAAGT
ATAAAGAGTATCTTGGACTGGACATCTTTTAACCAGGAGAGAATTGTT
GATGTTGCTGGACCAGGGGGTTGGAATGACCCAGATATGTTAGTGAT
TGGCAACTTTGGCCTCAGCTGGAATCAGCAAGTAACTCAGATGGCCCT
CTGGGCTATCATGGCTGCTCCTITATTCATGTCTAATGACCTCCGACA
CATCAGCCCTCAAGCCAAAGCTCTCCTTCAGGATAAGGACGTAATTGC
CATCAATCAGGACCCCTTGGGCAAGCAAGGGTACCAGCTTAGACAGG
GAGACAACTTTGAAGTGTGGGAACGACCTCTCTCAGGCTTAGCCTGG
GCTGTAGCTATGATAAACCGGCAGGAGATTGGTGGACCTCGCTCTTAT
ACCATCGCAGTTGCTTCCCTGGGTAAAGGAGTGGCCTGTAATCCTGCC
TGCTTCATCACACAGCTCCTCCCTGTGAAAAGGAAGCTAGGGTTCTAT
GAATGGACTTCAAGGTTAAGAAGTCACATAAATCCCACAGGCACTGT
TTTGCTTCAGCTAGAAAATACAATGCAGATGTCATTAAAAGACTTACT
TTAA
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FIG. 81B

Met Gln Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu Arg Phe
Leu Ala Leu Val Ser Trp Asp lle Pro Gly Ala Arg Ala Leu Asp Asn Gly Leu Ala
Arg Thr Pro Thr Met Gly Trp Leu His Trp Glu Arg Phe Met Cys Asn Leu Asp
Cys Gln Glu Glu Pro Asp Ser Cys Ile Ser Glu Lys Leu Phe Met Glu Met Ala Glu
Leu Met Val Ser Glu Gly Trp Lys Asp Ala Gly Tyr Glu Tyr Leu Cys Ile Asp Asp
Cys Trp Met Ala Pro Gin Arg Asp Ser Glu Gly Arg Leu Gln Ala Asp Pro Gin
Arg Phe Pro His Gly lle Arg Gln Leu Ala Asn Tyr Val His Ser Lys Gly Leu Lys
Leu Gly Ile Tyr Ala Asp Val Gly Asn Lys Thr Cys Ala Gly Phe Pro Gly Ser Phe
Gly Tyr Tyr Asp Ile Asp Ala GIn Thr Phe Ala Asp Trp Gly Val Asp Leu Leu Lys
Phe Asp Gly Cys Tyr Cys Asp Ser Leu Glu Asn Leu Ala Asp Gly Tyr Lys His
Met Ser Leu Ala Leu Asn Arg Thr Gly Arg Ser Iie Val Tyr Ser Cys Glu Trp Pro
Leu Tyr Met Trp Pro Phe Gin Lys Pro Asn Tyr Thr Glu Ile Arg Gln Tyr Cys Asn
His Trp Arg Asn Phe Ala Asp Ile Asp Asp Ser Trp Lys Ser 1le Lys Ser Ile Leu
Asp Trp Thr Ser Phe Asn Gln Glu Arg Ile Val Asp Val Ala Gty Pro Gly Gly Trp
Asn Asp Pro Asp Met Leu Val Ile Gly Asn Phe Gly Leu Ser Trp Asn Gln GIn
Val Thr Gln Met Ala Leu Trp Ala Ile Met Ala Ala Pro Leu Phe Met Ser Asn Asp
Leu Arg His He Ser Pro Gin Ala Lys Ala Len Leu GIn Asp Lys Asp Val Ile Ala
Ile Asn Gin Asp Pro Leu Gly Lys GIn Gly Tyr Gin Leu Arg GIn Gly Asp Asn
Phe Glu Val Trp Glu Arg Pro Leu Ser Gly Leu Ala Trp Ala Val Ala Met Ile Asn
Arg Gln Glu Ile Gly Gly Pro Arg Ser Tyr Thr Ile Ala Val Ala Ser Leu Gly Lys
Gly Val Ala Cys Asn Pro Ala Cys Phe lle Thr GIn Leu Leu Pro Val Lys Arg Lys
Leu Gly Phe Tyr Glu Trp Thr Ser Arg Leu Arg Ser His Ile Asn Pro Thr Gly Thr
Val Leu Leu GIn Leu Glu Asn Thr Met Gln Met Ser Leu Lys Asp Leu Leu
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FIG. 82A

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
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FIG. 82B

Met Ala Pro Val Ala Val Trp Ala Ala Leu Ala Val Gly Leu Giu Leu Trp Ala Ala
Ala His Ala Leu Pro Ala GIn 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 GIn His Ala Lys Val Phe Cys Thr Lys Thr Ser Asp Thr Val Cys
Asp Ser Cys Glu Asp Ser Thr Tyr Thr Gln Leu Trp Asn Trp Val Pro Glu Cys
Leu Ser Cys Gly Ser Arg Cys Ser Ser Asp Gln Val Glu Thr Gin Ala Cys Thr Arg
Glu Gin Asn Arg Ile Cys Thr Cys Arg Pro Gly Trp Tyr Cys Ala Leu Ser Lys Gin
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 lle 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 GIn Pro Thr Pro Glu Pro Ser Thr Ala Pro Ser Thr Ser Phe Leu Leu Pro
Met Gly Pro Ser Pro Pro Ala Glu Gly Ser Thr Gly Asp Phe Ala Leu Pro Val Gly
Leu Ile Val Gly Val Thr Ala Leu Gly Leu Leu Ile Ile Gly Val Val Asn Cys Val
Ile Met Thr Gin Val Lys Lys Lys Pro Leu Cys Leu Gin Arg Glu Ala Lys Val Pro
His Leu Pro Ala Asp Lys Ala Arg Gly Thr GIn Gly Pro Glu Gin Gin 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 Gln
Val Asn Val Thr Cys Ile Val Asn Val Cys Ser Ser Ser Asp His Ser Ser Gin Cys
Ser Ser GIn 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 Gln Leu Glun
Thr Pro Glu Thr Leu Leu Gty Ser Thr Glu Glu Lys Pro Leu Pro Leu Gly Val Pro
Asp Ala Gly Met Lys Pro Ser
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FIG. 83A

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

FIG. 83B

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg
Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys Asp Thr Tyr Ile His Trp Val Arg
Gin Ala Pro Gly Lys Gly Leu Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr
Thr Arg Tyr Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys
Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr Ala Met Asp Tyr Trp Gly Gin
Gly Thr Leu Val Thr Val Ser Ser
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FIG. 84A

(GIn Va] Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gin Thr Leu Thr
Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser Gly Met Ser Val Gly Trp
lle Arg Gin Pro Ser Gly Lys Ala Leu Glu Trp Leu Ala Asp Ile Trp Trp Asp Asp
Lys Lys Asp Tyr Asn Pro Ser Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser
Lys Asn Gln Val Val Leu Lys Val Thr Asn Met Asp Pro Ala Asp Thr Ala Thr
Tyr Tyr Cys Ala Arg Ser Met Ile Thr Asn Trp Tyr Phe Asp Val Trp Gly Ala Gly
Thr Thr Val Thr Val Ser Ser

FIG. 84B

Asp Ile Gin Met Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Thr Cys Lys Cys Gln Leu Ser Val Gly Tyr Met His Trp Tyr Gin Gln Lys
Pro Gly Lys Ala Pro Lys Leu Trp lle Tyr Asp Thr Ser Lys Leu Ala Ser Gly Val
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser
Leu GIn Pro Asp Asp Phe Ala Thr Tyr Tyr Cys Phe Gln Gly Ser Gly Tyr Pro Phe
Thr Phe Gly Gly Gly Thr Lys Leu Glu [le Lys
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FIG. 85A

GACATCTTGCTGACTCAGTCTCCAGCCATCCTGTCTGTGAGTCCAGGA
GAAAGAGTCAGTTTCTCCTGCAGGGCCAGTCAGTTCGTTGGCTCAAGC
ATCCACTGGTATCAGCAAAGAACAAATGGTTCTCCAAGGCTTCTCATA
AAGTATGCTTCTGAGTCTATGTCTGGGATCCCTTCCAGGTTTAGTGGC
AGTGGATCAGGGACAGATTTTACTCTTAGCATCAACACTGTGGAGTCT
GAAGATATTGCAGATTATTACTGTCAACAAAGTCATAGCTGGCCATTC
ACGTTCGGCTCGGGGACAAATTTGGAAGTAAAAGAAGTGAAGCTTGA
GGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCATGAAACTCT
CCTGTGTTGCCTCTGGATTCATTTTCAGTAACCACTGGATGAACTGGG
TCCGCCAGTCTCCAGAGAAGGGGCTTGAGTGGGTTGCTGAAATTAGA
TCAAAATCTATTAATTCTGCAACACATTATGCGGAGTCTGTGAAAGGG
AGGTTCACCATCTCAAGAGATGATTCCAAAAGTGCTGTCTACCTGCAA
ATGACCGACTTAAGAACTGAAGACACTGGCGTTTATTACTGTTCCAGG
AATTACTACGGTAGTACCTACGACTACTGGGGCCAAGGCACCACTCTC
ACAGTCTCC

FIG. 85B

Asp Iie Leu Leu Thr Gin Ser Pro Ala Ile Leu Ser Val Ser Pro Gly Glu Arg Val
Ser Phe Ser Cys Arg Ala Ser Gin Phe Val Gly Ser Ser Ile His Trp Tyr Gin Gin
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 lle 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 Gty 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
Glu Trp Val Ala Glu Ile Arg Ser Lys Ser Ile Asn Ser Ala Thr His Tyr Ala Glu
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ala Val Tyr
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 Gln Gly Thr Thr Leu Thr Val Ser
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FIG. 86A

ATGGAGACAGACACACTCCTGTTATGGGTGCTGCTGCTCTGGGTTCCA
GGTTCCACTGGTGACGTCAGGCGAGGGCCCCGGAGCCTGCGGGGCAG
GGACGCGCCAGCCCCCACGCCCTGCGTCCCGGCCGAGTGCTTCGACC
TGCTGGTCCGCCACTGCGTGGCCTGCGGGCTCCTGCGCACGCCGCGGC
CGAAACCGGCCGGGGCCAGCAGCCCTGCGCCCAGGACGGCGCTGCAG
CCGCAGGAGTCGGTGGGCGCGGGGGCCGGCGAGGCGGCGGTCGACA
AAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGA
CCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATC
TCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGA
AGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGC
ATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTA
CCGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGG
CAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCA
TCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAG
GTGTACACCCTGCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGT
CAGCCTGACCTGCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGT
GGAGTGGGAGAGCAATGGGCAGCCGGAGAACAACTACAAGACCACG
CCTCCCGTGTTGGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTC
ACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTICTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCT
CCCTGTCTCCCGGGAAATGA
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FIG. 86B

Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro Gly Ser
Thr Gly Asp Val Arg Arg Gly Pro Arg Ser Leu Arg Gly Arg Asp Ala Pro Ala
Pro Thr Pro Cys Val Pro Ala Glu Cys Phe Asp Leu Leu Val Arg His Cys Val Ala
Cys Gly Leu Leu Arg Thr Pro Arg Pro Lys Pro Ala Gly Ala Ser Ser Pro Ala Pro
Arg Thr Ala Leu Gln Pro Gln Glu Ser Val Gly Ala Gly Ala Gly Glu Ala Ala Val
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
" Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
Ser Arg Asp Glu Len Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly
Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Len Tyr Ser Lys
Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met
His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
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Asp Ile Gln Met Thr GIn 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 Gin Gin
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 e Ser
Asn Leu Glu GIn 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

FIG. 88

Gln Val Gln Leu GIn Gln Ser Gly Ala Giu 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
Gin Arg Pro Gly Glua Gly Leu Glu Trp lle Gly Val Ile Tyr Pro Giy 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 GIn Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe
Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Arg Gly Thr
Leu Val Thr Val Ser Ala

FIG. 89

Asp lle Gln Met Thr GIn Thr Pro Ser Thr Len Ser Ala Ser Val Gly Asp Arg Val
Thr Ile Ser Cys Arg Ala Ser Gln Asp Tle Asn Asn Tyr Leu Asn Trp Tyr Gln Gln
Lys Pro Gly Lys Ala Pro Lys Leu Leu [le 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 Gin Gly Asn Thr Leu
Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu Val Lys

FIG. 90

Gln Val Gin Leu Val Gln Ser Gly Ala Giu 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 Iie Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asn Glu Lys Phe Lys Gly Arg Val Thr Leu Thr Val Asp Glu Ser
Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Phe Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Gln Gly
Thr Leu Val Thr Val Ser Ser
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Asp lle GIn Met Thr GIn Thr Pro Ser Thr Leu Ser Ala Ser Val Gly Asp Arg Val
Thr He 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 lle Ser
Ser Leu Gin 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 Arg Thr Val Ala Ala Pro
Ser Val Phe lie Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val
Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val
Asp Asn Ala Leu GIn Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gin 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 Gin Gly Leu Ser Ser Pro Val Thr Lys
Ser Phe Asn Arg Gly Glu Cys

FIG. 92

Gln Val Gin Leu Val Gin 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
Gin Ala Pro Gly Gin Gly Leu Glu Trp Ile Gly Val Ile Tyr Pro Gly Ser Gly Gly
Thr Asn Tyr Asn Ghu Lys Phe Lys Gly Arg Val Thr Leu Thr Val Asp Glu Ser
Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Axrg Ser Glu Asp Thr Ala Val Tyr
Phe Cys Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Gin Gly
Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp
Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
Thr Val Pro Ser Ser Ser Leu Gly Thr GIn 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 lle 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 lie 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 GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr
Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Len Thr Val Asp
Lys Ser Arg Trp Gin GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
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FIG. 93A

- ATGGATTTTCAGGTGCAGATTATCAGCTTCCTGCTAATCAGTGCTTCA

GTCATAATGTCCAGAGGGCAAATTGTTCTCTCCCAGTCTCCAGCAATC
CTGTCTGCATCTCCAGGGGAGAAGGTCACAATGACTTGCAGGGCCAG
CTCAAGTGTAAGTTACATCCACTGGTTCCAGCAGAAGCCAGGATCCTC
CCCCAAACCCTGGATTTATGCCACATCCAACCTGGCTTCTGGAGTCCC
TGTTCGCTTCAGTGGCAGTGGGTCTGGGACTTCTTACTCTCTCACAAT
CAGCAGAGTGGAGGCTGAAGATGCTGCCACTTATTACTGCCAGCAGT
GGACTAGTAACCCACCCACGTTCGGAGGGGGGACCAAGCTGGAAATC
AAA

FI1G. 93B

Met Asp Phe GIn Val Gin Ile Ile Ser Phe Leu Leu Ile Ser Ala Ser Val Ile Met Ser
Arg Gly GIn 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
Gln Lys Pro Gly Ser Ser Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser
Gly Val Pro Val Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Len 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. 94A

ATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTACGCGTG
TCCTGTCCCAGGTACAACTGCAGCAGCCTGGGGCTGAGCTGGTGAAG
CCTGGGGCCTCAGTGAAGATGTCCTGCAAGGCTTCTGGCTACACATTT
ACCAGTTACAATATGCACTGGGTAAAACAGACACCTGGTCGGGGCCT
GGAATGGATTGGAGCTATTTATCCCGGAAATGGTGATACTTCCTACAA
TCAGAAGTTCAAAGGCAAGGCCACATTGACTGCAGACAAATCCTCCA
GCACAGCCTACATGCAGCTCAGCAGCCTGACATCTGAGGACTCTGCG
GTCTATTACTGTGCAAGATCGACTTACTACGGCGGTGACTGGTACTTC
AATGTCTGGGGCGCAGGGACCACGGTCACCGTCTCTGCA

FI1G. 94B

Met Gly Trp Ser Leu Ile Leu Leu Phe Leu Val Ala Val Ala Thr Arg Val Leu Ser
Gln Val Gln Leu Gin 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
GIn Thr Pro Gly Arg Gly Leu Glu Trp Ile Gly Ala Ile Tyr Pro Gly Asn Gly Asp
Thr Ser Tyr Asn Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser
Ser Thr Ala Tyr Met 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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GACGTCGCGGCCGCTCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCT
GGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAA
AAAATTAGTCAGCCATGCATGGGGCGGAGAATGGGCGGAACTGGGCG
GAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCT
GACTAATTGAGATGCATGCTITGCATACTTCTGCCTGCTGGGGAGCCT
GGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGC
ATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGA
CACACATTCCACAGAATTAATTCCCCTAGTTATTAATAGTAATCAATT
ACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGLCC
ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACT
TGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACG
TCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGC
GGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATG
GGAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTA
ACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGG
GAGGTCTATATAAGCAGAGCTGGGTACGTGAACCGTCAGATCGCCTG
GAGACGCCATCACAGATCTCTCACCATGAGGGTCCCCGCTCAGCTCCT
GGGGCTCCTGCTGCTCTGGCTCCCAGGTGCACGATGTGATGGTACCAA
GGTGGAAATCAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTCCC
GCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCT
GCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGG
ATAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAG
GACAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAG
CAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCC
ATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAG
TGTTGAATTCAGATCCGTTAACGGTTACCAACTACCTAGACTGGATTC
GTGACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTG
CCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGG
AAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTG
GGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAG
GCATGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGAC
AGCTATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGC
CCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTTCCTACTT
GGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGT
TTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTGACTCACGGGGA
TTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTGTTTTGGCAC
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CAAAATCAACGGGACTTTCCAAAATGTCGTAACAACTCCGCCCCATIG
ACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAG
AGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGAACACAGACCC
GTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGTCGCTGTTGCTA -
CGCGTGTCGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCT
CCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGTC
AAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCGC
CCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAGG
ACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGG
CACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCA
AGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACACA
TGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTTC
CTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCCT
GAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGGT
CAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGA
CAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGC
GTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGACTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTG
CCCCCATCCCGGGATGAGCTGACCAGGAACCAGGTCAGCCTGACCTG
CCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA
GCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTG
GACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAAG
AGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATGA
GGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGGG
TAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTICGTG
ACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCCT
TCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGA
CCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAA
TTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGG
TGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGCA
TGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAGC
GCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTTCTTATTITGCATA
ATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGAT
TGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGG
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GCTGCGATTTCGCGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTG
GTAGGATTTTATCCCCGCTGCCATCATGGTTCGACCATTGAACTGCAT
CGTCGCCGTGTCCCAAAATATGGGGATTGGCAAGAACGGAGACCTAC
CCTGGCCTCCGCTCAGGAACGAGTTCAAGTACTTCCAAAGAATGACC
ACAACCTCTTCAGTGGAAGGTAAACAGAATCTGGTGATTATGGGTAG
GAAAACCTGGTTCTCCATTCCTGAGAACAATCGACCTTTAAAGGACA
GAATTAATATAGTTCTCAGTAGAGAACTCAAAGAACCACCACGAGGA
GCTCATTTTCTTGCCAAAAGTTTGGATGATGCCTTAAGACTTATTGAA
CAACCGGAATTGGCAAGTAAAGTAGACATGGTTTGGATAGTCGGAGG
CAGTTCTGTTTACCAGGAAGCCATGAATCAACCAGGCCACCTTAGACT
CTTTGTGACAAGGATCATGCAGGAATTTGAAAGTGACACGTTTTTCCC
AGAAATTGATTTGGGGAAATATAAACTTCTCCCAGAATACCCAGGCG
TCCTCTCTGAGGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAA
GTCTACGAGAAGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGC
TCCCCTCCTAAAGTCATGCATTTTTATAAGACCATGGGACTTTTGCTG
GCTTTAGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGT
TTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCAC
TGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAG
GTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGG
AGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCT
ATGGAACCAGCTGGGGCTCGAGCTACTAGCTTTGCTTCTCAATTTCTT
ATTTGCATAATGAGAAAAAAAGGAAAATTAATTTTAACACCAATTCA
GTAGTTGATTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACA
GTGTTCTCTGCACAGATAAGGACAAACATTATTCAGAGGGAGTACCC
AGAGCTGAGACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGA
AATATGCTTGTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGG
TAAGGGCCAATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGG
CAGAGCATATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTC
TGACATAGTTGTGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAA
GATGGATTGCACGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTC
GGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGT
GTTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGA
CCTGTCCGGTGCCCTGAATGAACTGCAGGACGAGGCAGCGCGGCTAT
CGTGGCTGGCCACGACGGGCGTTCCTIGCGCAGCTGTGCTCGACGTTG
TCACTGAAGCGGGAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGG
CAGGATCTCCTGTCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATC
ATGGCTGATGCAATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGC
CCATTCGACCACCAAGCGAAACATCGCATCGAGCGAGCACGTACTCG
GATGGAAGCCGGTCTTGTCGATCAGGATGATCTGGACGAAGAGCATC
AGGGGCTCGCGCCAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATG
CCCGACGGCGAGGATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCG
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AATATCATGGTGGAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGC
CGGCTGGGTGTGGCGGACCGCTATCAGGACATAGCGTTGGCTACCCG
TGATATTGCTGAAGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGT
GCTTTACGGTATCGCCGCTTCCCGATTCGCAGCGCATCGCCTTCTATC
GCCTTCTTGACGAGTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGAC
CGACCAAGCGACGCCCAACCTGCCATCACGAGATTTCGATTCCACCG
CCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCG
GCTGGATGATCCTCCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCC
ACCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATA
GCATCACAAATTTCACAAATAAAGCATTTTTITCACTGCATTCTAGTT
GTGGTTTGTCCAAACTCATCAATCTATCTTATCATGTCTGGATCGCGG
CCGCGATCCCGTCGAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCC
TGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCAC
ATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTC
GTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTT
TGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAA
TACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGA
GCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGC
TGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATC
GACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAC
CAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACC
CTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTG
GCGCTTTCTCAATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTC
GTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGAC
CGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGA
CACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAG
AGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTA
ACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGA
AGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAA
CAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATT
ACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTAC
GGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGG
TCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAA
AATGAAGTTITTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTG
ACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTC
TATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTAC
GATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGC
GAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCA
GCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTC
CATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTITCGC
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FIG. 95E

CAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGG
TGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAAC
GATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTT
AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTG
TTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGC
CATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCAT
TCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAA
TACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATC
ATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTG
TTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCA
GCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGG
CAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAA
TACTCATACTCTTCCTTITTCAATATTATTGAAGCATTTATCAGGGTTA
TTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACA
AATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT
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GACGTCGCGGCCGCTCTAGGCCTCCAAAAAAGCCTCCTCACTACTTCT
GGAATAGCTCAGAGGCCGAGGCGGCCTCGGCCTCTGCATAAATAAAA
AAAATTAGTCAGCCATGCATGGGGCGGAGAATGGGCGGAACTGGGCG
GAGTTAGGGGCGGGATGGGCGGAGTTAGGGGCGGGACTATGGTTGCT
GACTAATTGAGATGCATGCTTTGCATACTTCTGCCTGCTGGGGAGCCT
GGGGACTTTCCACACCTGGTTGCTGACTAATTGAGATGCATGCTTTGC
ATACTTCTGCCTGCTGGGGAGCCTGGGGACTTTCCACACCCTAACTGA
CACACATTCCACAGAATTAATTCCCCTAGTTATTAATAGTAATCAATT
ACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCC
ATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGA
CTTTCCATTGACGTCAATGGGTGGACTATTTACGGTAAACTGCCCACT
TGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACG
TCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTA
TTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATACC
GGTTTGACTCACGCGGATTTCCAAGTCTCCACCCCATTGACGTCAATG
GGAGTTITGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTA
ACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGG
GAGGTCTATATAAGCAGAGCTGGGTACGTGAACCGTCAGATCGCCTG
GAGACGCCATCACAGATCTCTCACTATGGATTTTCAGGTGCAGATTAT
CAGCTTCCTGCTAATCAGTGCTTCAGTCATAATGTCCAGAGGACAAAT
TGTTCTCTCCCAGTCTCCAGCAATCCTGTCTGCATCTCCAGGGGAGAA
GGTCACAATGACTTGCAGGGCCAGCTCAAGTGTAAGTTACATCCACT
GGTTCCAGCAGAAGCCAGGATCCTCCCCCAAACCCTGGATTTATGCCA
CATCCAACCTGGCTTCTGGAGTCCCTGTTCGCTTCAGTGGCAGTGGGT
CTGGGACTTCTTACTCTCTCACAATCAGCAGAGTGGAGGCTGAAGATG
CTGCCACTTATTACTGCCAGCAGTGGACTAGTAACCCACCCACGTTCG
GAGGGGGGACCAAGCTGGAAATCAAACGTACGGTGGCTGCACCATCT
GTCTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCC
TCTGTTGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTA
CAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACTCCCAGGAGAG
TGTCACAGAGCAGGACAGCAAGGACAGCACCTACAGCCTCAGCAGCA
CCCTGACGCTGAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCC
TGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTCACAAAGAGCTT
CAACAGGGGAGAGTGTTGAATTCAGATCCGTTAACGGTTACCAACTA
CCTAGACTGGATTCGTGACAACATGCGGCCGTGATATCTACGTATGAT
CAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTC
CCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCC



FIG. 96B 339/497

TAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCT -
ATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGG
AAGACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCA
GCTGGGGCTCGACAGCTATGCCAAGTACGCCCCCTATTGACGTCAATG
ACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCAT
GGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGATAGCGGTTTG

ACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTT
TGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAACAACT
CCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTC
TATATAAGCAGAGCTGGGTACGTCCTCACATTCAGTGATCAGCACTGA
ACACAGACCCGTCGACATGGGTTGGAGCCTCATCTTGCTCTTCCTTGT
- CGCTGTTGCTACGCGTGTCCTGTCCCAGGTACAACTGCAGCAGCCTGG
GGCTGAGCTGGTGAAGCCTGGGGCCTCAGTGAAGATGTCCTGCAAGG
CTTCTGGCTACACATTTACCAGTTACAATATGCACTGGGTAAAACAGA
CACCTGGTCGGGGCCTGGAATGGATTGGAGCTATTTATCCCGGAAAT

GGTGATACTTCCTACAATCAGAAGTTCAAAGGCAAGGCCACATTGAC

TGCAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGA

CATCTGAGGACTCTGCGGTCTATTACTGTGCAAGATCGACTTACTACG
GCGGTGACTGGTACTTCAATGTCTGGGGCGCAGGGACCACGGTCACC

GTCTCTGCAGCTAGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCC
TCCTCCAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGT

CAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAACTCAGGCG

CCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCTCAG
GACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGG
GCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACC
AAGGTGGACAAGAAAGCAGAGCCCAAATCTTGTGACAAAACTCACAC
ATGCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCAGTCTT
CCTCTTCCCCCCAAAACCCAAGGACACCCTCATGATCTCCCGGACCCC
TGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTGAGG
TCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAG
ACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAG
CGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACA

AGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACC
ATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCT
GCCCCCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCT
GCCTGGTCAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAG

AGCAATGGGCAGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCT
GGACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGGACAA
GAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTCCGTGATGCATG
AGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGTCTCCGG
GTAAATGAGGATCCGTTAACGGTTACCAACTACCTAGACTGGATTCGT



GACAACATGCGGCCGTGATATCTACGTATGATCAGCCTCGACTGTGCC
TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTG
ACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAA
ATTGCATCGCATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGG
GTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAGGC
ATGCTGGGGATGCGGTGGGCTCTATGGAACCAGCTGGGGCTCGACAG
CGCTGGATCTCCCGATCCCCAGCTTTGCTTCTCAATTICTTATTTGCAT
AATGAGAAAAAAAGGAAAATTAATTTITAACACCAATTCAGTAGTTGA
TTGAGCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCT
GCACAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAG
ACTCCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTT
GTCATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCC
AATCTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCAT
ATAAGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTICTGACATAG
TTGTGTTGGGAGCTTGGATAGCTTGGACAGCTCAGGGCTGCGATTTCG
CGCCAAACTTGACGGCAATCCTAGCGTGAAGGCTGGTAGGATITTATC
CCCGCTGCCATCATGGTTCGACCATTGAACTGCATCGTCGCCGTGTCC
CAAAATATGGGGATTGGCAAGAACGGAGACCTACCCTGGCCTCCGCT
CAGGAACGAGTTCAAGTACTTCCAAAGAATGACCACAACCTCTTCAG
TGGAAGGTAAACAGAATCTGGTGATTATGGGTAGGAAAACCTGGTTC
TCCATTCCTGAGAAGAATCGACCTTTAAAGGACAGAATTAATATAGTT
CTCAGTAGAGAACTCAAAGAACCACCACGAGGAGCTCATTTTCTTGC
CAAAAGTTTGGATGATGCCTTAAGACTTATTGAACAACCGGAATTGG
CAAGTAAAGTAGACATGGTTTGGATAGTCGGAGGCAGTTCTGTTTACC
AGGAAGCCATGAATCAACCAGGCCACCTTAGACTCTTITGTGACAAGG
ATCATGCAGGAATTTGAAAGTGACACGTTTTTCCCAGAAATTGATTTG
GGGAAATATAAACTTCTCCCAGAATACCCAGGCGTCCTCTCTGA
GGTCCAGGAGGAAAAAGGCATCAAGTATAAGTTTGAAGTCTACGAGA -
AGAAAGACTAACAGGAAGATGCTTTCAAGTTCTCTGCTCCCCTCCTAA
AGCTATGCATTTTTATAAGACCATGGGACTTTTGCTGGCTTTAGATCA
GCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCC
CCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTA
ATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCATTCTAT
TCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAA
GACAATAGCAGGCATGCTGGGGATGCGGTGGGCTCTATGGAACCAGC
TGGGGCTCGAGCTACTAGCTTTGCTTCTCAATTTCTTATITGCATAATG
AGAAAAAAAGGAAAATTAATTTTAACACCAATTCAGTAGTTGATTGA
GCAAATGCGTTGCCAAAAAGGATGCTTTAGAGACAGTGTTCTCTGCA
CAGATAAGGACAAACATTATTCAGAGGGAGTACCCAGAGCTGAGACT
CCTAAGCCAGTGAGTGGCACAGCATTCTAGGGAGAAATATGCTTGTC
ATCACCGAAGCCTGATTCCGTAGAGCCACACCTTGGTAAGGGCCAAT
CTGCTCACACAGGATAGAGAGGGCAGGAGCCAGGGCAGAGCATATA
AGGTGAGGTAGGATCAGTTGCTCCTCACATTTGCTTCTGACATAGTTG



FIG. 96D 341/497

TGTTGGGAGCTTGGATCGATCCTCTATGGTTGAACAAGATGGATTGCA
CGCAGGTTCTCCGGCCGCTTGGGTGGAGAGGCTATTCGGCTATGACTG
GGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTGTTCCGGCTGTC
AGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACCTGTCCGGTGC
CCTGAATGAACTGCAGGACGAGGCAGCGCGGCTATCGTGGCTGGCCA
CGACGGGCGTTCCTTGCGCAGCTGTGCTCGACGTTGTCACTGAAGCGG
GAAGGGACTGGCTGCTATTGGGCGAAGTGCCGGGGCAGGATCTCCTG
TCATCTCACCTTGCTCCTGCCGAGAAAGTATCCATCATGGCTGATGCA
ATGCGGCGGCTGCATACGCTTGATCCGGCTACCTGCCCATTCGACCAC
CAAGCGAAACATCGCATCGAGCGAGCACGTACTCGGATGGAAGCCGG
TCTTGTCGATCAGGATGATCTGGACGAAGAGCATCAGGGGCTCGCGC
CAGCCGAACTGTTCGCCAGGCTCAAGGCGCGCATGCCCGACGGCGAG
GATCTCGTCGTGACCCATGGCGATGCCTGCTTGCCGAATATCATGGTG
GAAAATGGCCGCTTTTCTGGATTCATCGACTGTGGCCGGCTGGGTGTG
GCGGACCGCTATCAGGACATAGCGTTGGCTACCCGTGATATTGCTGA
AGAGCTTGGCGGCGAATGGGCTGACCGCTTCCTCGTGCTTTACGGTAT
CGCCGCTCCCGATTCGCAGCGCATCGCCTTCTATCGCCTTCTTGACGA
GTTCTTCTGAGCGGGACTCTGGGGTTCGAAATGACCGACCAAGCGAC
GCCCAACCTGCCATCACGAGATTTCGATTCCACCGCCGCCTTCTATGA
AAGGTTGGGCTTCGGAATCGTTTTCCGGGACGCCGGCTGGATGATCCT
CCAGCGCGGGGATCTCATGCTGGAGTTCTTCGCCCACCCCAACTTGTT
TATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTT
CACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA
ACTCATCAATCTATCTTATCATGTCTGGATCGCGGCCGCGATCCCGTC
GAGAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGT
TATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTG
TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTT
GCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCA
TTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGC
GCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCT
GCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCA
CAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCA
GCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTITCC
ATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGT
CAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCC
CCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTITAC
CGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCA
ATGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAA
GCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTT
ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATC



FIG. 96E 342/497

GCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATG
TAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTAC
ACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGC
TGGTAGCGGTGGTTTTTITTGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGC
TCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATC
AAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAA
ATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATG
CTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCC
ATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGG
CTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTC
ACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCG
AGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTA
ATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGC
GCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGT
TTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTA
CATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTC
CGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTA
TGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCT
TTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTA
TGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACC
GCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCT
TCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCG
ATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTITCA
CCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAA
AAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCT
TTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGG
ATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGC
GCACATTTCCCCGAAAAGTGCCACCT
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<210> 1

<211> 525
<212> DNA



L2 3% Humy sapieny

<400> 1
acceceectgy
60

gtgaggaaga
120

ctgtgeccace
80

ctgagcagcet
240

ggccttttec
300

ccecacettgg
360

atggaagaac
420

gcoctectgett
480

ctggaggtgt
525

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

Glu

Cys Leu

Glu Leu

35

Lys

Leu
50

Leu Gly

Pro Ser Gln

65
Phe

Gly Leu

‘Pro Glu Leu

Thr
115

Fhe Ala

Ala Leu Gln

gcectgecag

teccagggega

ccgaggaget

gceccagcca

tctaccaggg

acacactgca

tgggaatggc

tccagegecey

cgtaccgegt

PRT

sapiens

ctecetgecec
tggcgeageg
ggtgctgcte
ggecctgeag
gctcectgeag
gctggacgtc
cectgecetyg
ggcaggagyg

tetacgeecac

cagagcttec

ctccaggaga

ggacactcte

ctggcagget

gcectggaag

gcegactttg

cageceacce

gtectggttyg

cttgcceage

tgctcaagtg

agctgtgtge

tgggeatece

gcettgageea

ggatectccee

ccaccaccat

agggtgeccat

cctecccatet

cctga

cttagagcaa

cacctacaag

ctgggctece

actcecatage

cgagtigggt

ctggcagcag

gceggectte

gcagagcette

Gly
Gln
20

Cys
His
Ala
Leu
Gly
100

Thr

Pro

Pro
5
Val
Ala
Ser
Leu
Tyr
85
Pro

Ile

Thr

Ala

Arg

Thr

Leu

Gin

70

Gin

Thr

Trp

Gln

Ser

Lys

Tyr

Gly

55

Leu

Gly

Leu

Gln

Gly

Ser

Ile

Lys

40

Ile

Ala

Leu

Asp

Gln

120

Ala

Leu

Gln

25

Leu

Pro

Gly

Leu

Thr

105

Met

Met

Pro
10

Gly
Cys

Trp

Cys

Gln

Asp

Ala

Leu

" 15

Gln

90

Leu

Glu

Pro

Ala

Gln

Glu

Ala

Ser

Gly

FPro

Pro

60

Ser

Leu

Leu

Leu

Phe

Phe
Ala
Glu
45

Len
Gln
Glu
Asp
Gly

125

Ala

Leu

Ala

30

Glu

Ser

Leu

Gly

Val

110

Met

Ser

Leu
15

Lys
Leu Gln
Leu Val
Ser

Cys

Ser
80

His

Tle
95

Ser
Ala Asp
Ala

Pro

Ala Phe



130

135

Gln Arg Arg Ala Gly Gly Val Leu Val Ala Ser
150

145

155

Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu

<210> 3
<211> 1733
<212> DNA
<213> Homo
<400> 3
gcgectetta
60
tecaagttaag
120
tgcaataata
180
taggatatgt
240
agaaaaaagt
300
tgtggtgaga
360
agtagaaagt
420
taggcacaaa
480
accagtctag
54Q
ctcctggtge
600
agcctgggta
660
tectgettga
720
caaaaggcetg
780
agcacaaagg
840
ctctaccage
200
actcecectga
960

165

sapiens

tgtacceaca

taaaatgtca

aaacattaac

aaatagatac

ttectaaaaag

aaaacagctg

aacacagggy

gcaaggtett

cagcatctge

tcagctgeaa

gcaggaggac

aggacagaca

aaaccatccece

actecatctge

agctgaatga

tgaaggagga

aaaatctatt

atagcetttt

tttatacttt

acagtgtata

gctctggggt

aaaacccatg

catttggaaa

cagagaacct

aacatctaca

gtcaagctge

cttgatgctc

tgactttgga

tgtectccat

tgcttgggat

cctggaagcece

ctccattetyg

170

ttcaaaaaag

aatttaattt

ttaatttaat

tgtgattaaa

aaaagaggaa’

taaagagtgt

atgtaaacga

ggagcctaag

atggcettga

tectgtgggcet

ctggcacaga

tttceoccagg

gagatgatce

gagaccctce

tgtgtgatac

gctgtgagga

140

His Leu Gln Ser Phe

160

Ala Gln Pro

ttgetctaag
ttaattgttt
gtatagaata
atataatggg
ggaaacaata
ataaagaaag
gtatgttcee
gtttaggcte
ccttﬁgcttt
gtgatctgece
tgaggagaat
aggagtttgg
agcagatctt
tagacaaatt
agggggtggg

aatacttcca

aatatagtta
tatcattett
gagatataca
agattcaatc
atgaaaaaaa
caaaaagaga
tatttaagge
acccatttca
actggtggee
tecaaacceac
ctectetttte
caéccagttc
caatctctte
ctacactgaa
ggtgacagag

aagaatcact



ctctatctga aagagaagaa atacagcccet tgtgectggg
1020 .
atgagatctt tttcttigtc aacaaacttg caagaaaghtt
1080
ctggttcaac atggaaatga ttttcattga ttegtatgee
1140
gecatttecaa agactcatgt tteoctgetatg accatgacac
1200
tttttaggag tattaatcaa cattgtattce agctcttaag
1260
accatgctga ctgatccatt atctatttaa atatttttaa
1320
ttataaaaca acttattttt gttecatatta tgtecatgtge
1380
gtaataaaat gtgttctttg tatttggtaa atttattttg
1440
ctatggaact tttgtacttg tttattcttt aaaatgaaat
1500
ctgattacag aataactggt acacttcatt tgtccatcaa
1560
taaaaataaa ctttctgtaa accaagttgt atgttgtact
1620
aacaaataca attctgctct cttgtgtatt tgatttttgt
1680
taatcatact taattatcag ttatggtaaa tggtatgaag
1733
<210> 4
<211> 188
<212> FRT
<213> Homo sapiens
<400> 4
Met Ala Leu Thr Phe Ala Leu Leu Val Ala Leu
1 5 10
Lys Ser Ser Cys Ser Val Gly Cys Asp Leu Pro
' 20 25
Gly Ser Arg Arg Thr Leu Met Leu Leu Ala Gln
35 40
Leu Phe Ser Cys Leu Lys Asp Arg His Asp Phe
50 55
Glu Phe Gly Asn Gln Phe Gln Lys BAla Glu Thr
65 70 75

aggttgtcag

taagaagtaa

agctcacctt

gatttaaatc

gcactagtee

aatattattt

acctttgeac

tgttgttcat

tecaagecta

tattatatte

caagataaca

atgaazaaaa

agaagaagga

Leu Val Leu

Gln Thr His

30

Met Arg
45

Arg

Gly Phe
60

Pro

Ile Pro Val

agcagaaatc
ggaatgaaaa
tttatgatet
ttttecazatg
cttacagagg
atttaaqtat
agtggttaat
tgaacttttg
attgtgcaac
éagatataag.
gggtgaacct
ctaaaaatgg

acqg

Ser
15

Cys
Ser Leu
Ile Ser
Gln Glu

His
80

Leu



Gy Met 'Fle

Ala Ala Trp

Gln Gln Leu

115
Thr Glu
130

Thr

Tyr Phe Gln

145
Ala

Cys Trp

Ser Thr Asn

<210>
<211>
<212>
213>

C]
757
DNA
Homo

<400> 5§
atgaccaaca
60

tcecatgaget
120

ctcctgtggc
180

atccctgagg
240

tatgagatge
300

zatgagacta
360

acagtecetgg
420

ctgcacctga
480

cactgtgeet
540

cttacaggtt
600

gcttcaagea
660

&ln
85

Gon

Asp Glu

100

Asn Asp

Leu

Pro

Arg Ile

Ila

Thr

Leu

Met

Thr

Phe Asn

Leu Len

Glu Ala

120
Lys Glu
135

Leu Tyr

150

Glu Val

165

Leu Gln

180

sapiens

agtgtctect

acaacttgct

aattgaatgg

agattaaqgca

tccagaacat

ttgttgagaa

aagazaaaact

aaagatatta

ggaccatagt

acctcecgaaa

ttettcaace

Val

Glu

Arg Ala

Ser Leu

ccaaattgcet
tggattccta
gaggcttgaa
goetgeageag
ctttgctatt
cctectgget
ggagaaagaa
tgggaggatt
cagagtggaa
ctgaagatct

agcagatgcet

Leu

Asp

105

Cys

Asp

Leu

Glu

Arg
185

FPhe
90

Ser
Lys Phe

Val Ile

Ile

Ser

Glu
155

Lys

Ile
170

Met

Ser Lys

ctectgttgt

caaagaagca

tattgcctca

ttecagaagg

ttecagacaag

aatgtctate

gattttacca

ctgcattacc

atcctaagga

cctagectgt

gtttaagtga

Thr Lys Asp

Glu
110

Tyr Thr

Gln Gly Val

125

Leu Ala
140

val
Lys Lys Tyr
Arg Ser Phe

Glu

gcttctecac
gcaattttca
aggacaggat
aggacgecge
attcatctag
atcagataaa
ggégaaaact
tgaaggccaa
acttttactt
cecctetggga

ctgatggcta

Ser Ser

95

Leu Tyr

Gly Vval
Arg Lys

Pro
160

Ser

Ser Leu

175

tacagctett-

gtgtcagaag

gaactttgac

attgacecate

cactggctgy

ccatctgaag

catgagcagt

ggagtacagt

cattaacaga

ctggacaatt

atgtactgca



#@atgaaagga cactagaagd ttttgaaatt tttattasat tatgagttat ttttatttat
720 ,

ttaaatttta ttttggaaaa taaattattt ttggtge

757

<210> 6

<211> 187

<212> PRT

<213> Homo sapiens

<400> 6
Met Thr Asn Lys Cys Leu Leu Gln Ile Ala Leu Leu Leu Cys Phe Ser
1 5 10 15

Thr Thr Ala Leu Ser Met Ser Tyr Asn Leu Leu Gly Phe Leu Gln Arg
20 25 30

Ser Ser Asn Phe Gln Cys Gln Lys Leu Leu Trp Gln Leu Asn Gly Arg
35 40 45

Leu Glu Tyr Cys Leu Lys Asp Arg Met Asn Phe Asp Ile Preo Glu Glu
50 : 55 60

Ile Lys Gln Leu Gln Gln Phe Gln Lys Glu Asp Ala Ala Leu Thr Ile
65 70 75 80

Tyr Glu Met Leu Gln Asn Ile Phe Ala Ile Phe Arg Gln Asp Ser Ser
85 90 ) 95

Ser Thr Gly Trp Asn Glu Thr Ile Val Glu Asn Leu Leu Ala Asn Val
100 105 110

Tyr His Gln Ile Asn His Leu Lys Thr Val Leu Glu Glu Lys Leu Glu
115 120 125

Lys Glu Asp Phe Thr Arg Gly Lys Leu Met Ser Ser Lieu His Leu Lys
130 135 140

Arg Tyr Tyr Gly Arg Ile Leu His Tyr Leu Lys Ala Lys Glu Tyr Ser
145 150 155 160

His Cys Ala Trp Thr Ile Val Arg Val Glu Ile Leu Arg Asn Phe Tyr
165 170 175

Phe Ile Asn Arg Leu Thr Gly Tyr Leu Arg Asn
180 185

<210> 7

<211> 1332

<212> DNA

<213> Homo sapiens

<400> 7
atggtetecec aggececteag getcoetetge cttctgettyg ggettcaggg ctgectgget
60

gcagtctteg taacccagga ggaagcccac ggcgtcoctge accggogecg gcegogocaac
120



gegttectgg
180

tecttegagg
240

tettacagtg
300

gaccagetce
360

acgcacaagyg
420

agtgaccaca
480

gacggggtgt
540

aaaagaaatg
600

gagtgtceceat
660

atcaacacca
720

aacctgatcg
780

cggegggtgyg
840

ategegetge
900

ctgccegaac
960

ggctggggee
1020

cceceggetga
1080

atcacggagt
1140

gacagtggag
1200

agctggggcee
1260

tacatcgagt
1320

aggagctgeg

aggcccggga

atggggacca

agtcectatat

atgaccagcet

cgggcaccaa

tctgeacace

ccagcaaace

ggecaggtcct

tctgggtggt

cggtgctggg

cgcaggtecat

tcegectgea

ggacgttcetce

agctgetgga

tgacccagga

acatgttctg

gccecacatge

agggetgege

ggcectgcaaaa

gcegggetee

gatcttcaag

gtgtgectea

ctgcttetge

gatctgtgtg

gegetectgt

cacagttgaa

ccaaggecga

attgttggtyg

ctcegeggee

cgagcacgac

catccceage

ccagecegtyg

tgagaggacyg

ccgtggegeco

ctgecctgeag

tgecggetac

cacccactac

aaccgtggge

gctecatgege

ctggagaggg
gacgcggagea
agtccatgcece
cteoctgect
aacgagaacg
cggtgecacg
tatccatgtg
attgtgggygg
aatggagctc
cactgttteg
cteagegage
acgtacgtce
gtcctcaqtg
ctggcetteyg
acggccctgg
cagtcacgga
tcggatggcea
cggggcacgt
cactttgggg

tcagagccac

agtgcaagga
ggacgaagct
agaatggégg
tegagggecy
gcggctgtga
aggggtactce
gaaaaatacc
gcaaggtgtg
agttgtgtgg
acaaaatcaa
acgacgggga
cgggcaccac
accatgtggt
tgegettete
agctecatggt
aggtgggaga
gcaaggactc
ggtacctgac
tgtacaccag

gcceaggagt

ggagcagtge

gttctggatt

ctectygcaag

gaactgtgag

gcagtactge

tctgctggea

tattctagaa

ccocaaaggg

ggggaccctg

gaactggagy

tgagcagage

caaccacgac

gcecctetge

attggtcage

gctcaacgtg

ctecceaaat

ctgcaagggg

gggcategtc

ggtctcecag

ccteetygega



gccecattte ¢C

1332

<210

>

<211>
<212>
<213>

<400>
Met Val Ser

1
Gly

Leun
Gly
Ala
65

Ser
Gly
Ala
Cys
Gly
145
Asp
Pro
Gly
Leu
Trp
225
Asn

Asp

Val

Cys

Ser
50

Arg
Tyr
Ser
Fhe
Val
130
Thr
Gly
Ile
Gly
Val
210
Val
Leu

Glu

Pro

444
PRT
Homo
8
Leu
Arg
35
Leu
Glu
Ser
Cys
Glu
115
Asn
Lys
Val

Leu

Lys
1985
Asn
Val
-}

Gln

Gly
275

sapiens

Gln Ala

5
Ala Ala
20

Arg Arg
Glu Arg
Ile Phe
Rsp Gly

85

Lys Asp
100

Gly Arg

Glu Asn

Arg Ser

Ser Cys
165

Glu Lys
180

Val Cys

Gly Ala

Ser Ala

Ala Val
245

Ser Arg
260

Thr Thr

Leu

Val
Arg
Glu
Lys
10

Asp
Gln
Asn
Gly
Cys
150
Thr
Arg
Pro
Gln
Ala
230
Len

Arg

Asn

Arg

FPhe

Ala

Cys

35

Asp

Gln

Leu

Cys

Gly

135

Arg

Pro

Asn

Lys

Leu

215

His

Gly

Val

His

Leu

Val

Asn

40

Lys

Ala

Cys

Gln

Glu

120

Cys

Cys

Thr

Ala

Gly

200

Cys

Cys

Glu

Ala

Asp
280

Leu

Thr

25

Ala

Glu

Glu

Ala

Ser

105

Thr

Glu

His

Val

Ser

185

Glu

Gly

Phe

His

Gln

265

Ile

Cys
10
Gln

Phe

Glu

Arg

Ser

g0

Tyr

Gln

Glu

Glu

170

Lys

Cys

Gly

Asp

Asp

250

Val

Ala

Leu

Glu

Leu

Gln

Thr

15

Ser

Ile

Lys

Tyr

Gly

135

Tyr

Pro

Pro

Thr

Lys

235

Leu

Ile

Len

Len

Glu

Glu

Cys

60

Lys

Pro

Cys

Asp

Cys

140

Tyr

Fro

Gln

Trp

Leu

220

Ile

Ser

Ile

Len

Leu

Ala

Glu

45

Ser

Leu

Cys

Phe

Asp

125

Ser

Ser

Cys

Gly

Gln

205

Ile

Lys

Glu

Pro

Arg
285

Gly
His
30

Leu
Phe
Phe
Gln
Cys
110
Gln
Asp
Leu
Gly
Arg
180
Val
Asn
Asn
His
Serxr

270

Leu

Leu
15
Gly

Arg

Glu

Trp

Asn

95

Leu

Leu

His

Leu

Lys

175

Ile

Leu

Thr

Trp

Asp

255

Thr

His

Gln

Val

Pro

Glu

Ile

80

Gly

Pro

Ile

Thr

Ala

160

Ile

Val

Leu

Ile

Arg

240

Gly

Tyr

Gln



Pro

Thr
305

Gly

Val

Val
290
Phe

Trp

Leu

Val

Ser

Gly

Asn

Val

Lys
355

Gly Tyr Ser

370
Ala

Pro His

385
Ser

Trp Gly

Val

Ser

Pro
435

Pro Arg

<210> 9

<211> 1437
<212> DNA
<213> Homo

<400> 9
atgcagcgeyg
60

ggatatctac
120

ctgaategge
180

gagagagaat
240

actgaaaaga
300

ccatgtttaa
360

tttggatttyg
420

tgegageagt
480

Leu Thr

Glu Arg

Asp

Thr

His
295

Leu

310

Gin Leu

325

Val
340

Pro
Gly Asp
Asp Gly

Thr His

Leu

Arg

Ser

Asp

Leu

Pro

val

Ala

Arg

Met

Asn

Val Pro Leu

Phe Val Arg

315

Ala
330

Gly Thr

Thr
345

Gln Asp

Ile Thr Glu

Cys
300
Phe

Ala

Cys

Leu

Ser

Leu

Leu

Met

Pro

Leu

Glu

Gln

350

Phe

Glu

Val

Len

335

Gln

Arg
Ser
320
Met

Ser

Ala

Ser

Tyr

360

Lys
375

Asp

Arg Gly

390

Gln Gly

405

Gln
420

Tyr

Val

Gly

sapiens

tgaacatgat

tcagtgectga

caaagaggta

gtatggaaga

caactgaatt

atggeggcag

aaggaaagaa

tttgtaaaaa

Cys
Ile

Leu

Ala Thr

Glu Trp

Leu Arg

440

catggcagaa

atgtacagtt

taatteaggt

aaagtgtagt

ttggaagcag

ttgcaaggat

ctgtgaatta

tagtgetgat

Ser

Thr

Val

Leu

425

Ala

Cys Lys

Trp Tyr

395

Gly His

410

Gln Lys

Pro Fhe

tcaccaagce

tttettgate

aaattggaag

tttgaagaac

tatgttgatg

gacattaatt

gatgtaacat

aacaaggtgg

Tyr
365

Gly
380

Asp
Leu Thr
Phe Gly
Met

Leu

Pro

tecatcaccat

atgaaaacgc

agtttgttea

cacgagaagt

gagatcagtg

cctatgaatg

gtaacattaa

tttgctectyg

Ser

Gly

Val

Arg
430

Cys
Gly Gly

Ile Val

400

Tyr Thr

415

Ser Glu

ctgcctttta

caacaaaatt

agggaacctt

ttttgaaaac

tgagtccaat

ttggtgtece

gaatggcaga

tactgaggga



tattdavtryg
540

gkttctgttt
600

tatgtaaatec
660

tttaatgact
720

caggttgttt
780

tggattgtaa
840

gaacataata
800

attceteace
960

gaactggacy
1020

gaatacacga
1080

ttecacaaag
1140

gocacatgte
1200

catgaaggag
1260

gaagggacca
1320

aaatatggaa
1380

ctcacttaat
1437

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

10
462
PRT

<400> 10

taaaaacca
cacaaacttc
ctactgaagce
tcactegggt
tgaétggtaa
ctgctgececa
ttgaggagac
acaactacaa
aacccttagt
acatctteet
ggagatcage
ttegatetac
gtagagattc
gtttcttaac
tatataccaa

gaaagatgga

Homo sapiens

gaagtectgt

taagetcace

tgaaaccatt

tgttggtgga

agkttgatgca

ctgtgttgaa

agaacataca

tgcagetatt

gctaaacage

caaatttgga

tttagttett

aaagttcacc

atgtcaagga

tggaattatt

ggtatecego

tttecaaggt

gaaccagcag
cgtgctygagg
ttggataaca
gaagatgecca
ttectgtggag
actggtgtté
gagcaaaagc
aataagtaca
tacgttacac
tctggcetaty
cagtacctta
atctataaca
gatagtgggg
agctggggty
tatgtcaact

taattecattyg

Met Gln Arg Val Rsn Met Ile Met Ala Glu Ser

1

5

10

Ile Cys Leu Leu Gly Tyr Leu Leu Ser Ala Glu

20

25

Asp His Glu Asn Ala Asn Lys Ile Leu Asn Arg

10

tgeccatttee

ctgtttttee

tcactcaagg

aaccaggtca

gctctategt

aaattacagt

gaaatgtgat

accatgacat

ctattitgecat

taagtggectg

gagttccact

acatgttetg

gaccecatgt

aagagtgtge

ggattaagga

gaattgaaaa

atgtggaaga
tgatgtggac
cacccaatea
attceettgg
taatgaaaaa
tgtegecaggt
tcgageaatt
tgcecettetg
tgctgacaag
ggcaagagtc
tgttgaccga
tgctggette
tactgaagtg
aatgaaaggc
aaaaacaaag

ttaacayg

Pre Ser Leu Ile Thr

15

Cys Thr val Phe Leu

30

Pro Lys Arg Tyr Asn



Ser

Met

65

Thxr

Cys

Asn

Glu

Cys

145

Tyx

Pro

Glu

Thr

Thr

225

Gln

Val

val

His

Asn

305

Giu

Ile

Tyr

Gly

50

Glu

Glu

Glu

Sex

Leu

130

Lys

Arg

Cys

Ala

Ile

210

Arg

Val

Asn

Lys

Thr

230

Tyr

Leu

Ala

Val

35

Lys

Glu

Lys

Ser

Tyr

115

Asp

Asn

Leu

Gly

Val

1985

Leu

Val

Val

Glu

Ile

275

Glu

Asn

Asp

Asp

Ser
355

Leu

Lys

Thr

Asn

100

Glu

Val

Ser

Ala

Arg

180

Phe

Asp

Val

Leu

Lys

260

Thr

Gln

Ala

Glu

Lys

340

Gly

Glu

Cys

Thr

B5

Pro

Cys

Thr

Ala

Glu

165

Val

Pro

Asn

Gly

Asn

245

Trp

Val

Lys

Ala

Pro

325

Glu

Trp

Glu
Ser
70

Glu
Cys
Trp
Cvys
Asp
150
Asn
Sexr
Asp
Ile
Gly
230
Gly
Ile
Val
Arg
Ile
310
Leu

Tyr

Ala

Phe
55

Phe
Phe
Leu
Cys
Asn
135
Asn
Gln
Val
Val
Thr
215
Glu
Lys
Val
Ala
Asn
295
Asn
Val

Thr

Arg

40

Val

Glu

Trp

Asn

Pro

120

Ile

Lys

Lys

Ser

Asp

200

Gln

Asp

Val

Thr

Gly

280

Val

Lys

Leu

Asn

Val
360

Gln

Glu

Lys

Gly

105

Phe

Lys

Val

Ser

Gin

185

Tyr

Gly

Ala

Asp

Ala

265

Glu

Ile

Tyr

Asn

Ile

345

Phe

11

Gly
Pro
Gln
90

Gly
Gly
Asn
Val
Cys
170
Thr
Val
Thxr
Lys
Ala
250
Ala
His
Arg
Asn
Ser
330

Phe

His

Asn

Arg

75

Tyr

Ser

Phe

Gly

Cys

155

Glu

Ser

Asn

Gln

Pro

235

Phe

His

Asn

Ala

His

315

Tyr

Leu

Lys

Leu

60

Glu

val

Cys

Glu

Arg

140

Ser

Pro

Lys

Pro

Ser

220

Gly

Cys

Cys

Ile

Ile

300

Asp

Val

Lys

Gly

45

Glu

Val

Asp

Lys

Gly

125

Cys

Cys

Ala

Leu

Thr

205

Phe

Gln

Gly

Val

Glu

285

Ile

Ile

Thr

Phe

Arg
365

Arg
Phe
Gly
Asp
110
Lys
Glu
Thr

Val

Thr

190

Glu

Asn

Phe

Gly

Glu

270

Glu

Pro

Ala

Pro

Gly

350

Ser

Glu

Glu

Asp

95

Asp

Asn

Gln

Glu

Pro

175

Arg

Ala

Asp

Pro

Ser

255

Thr

Thr

His

Leu

Ile

338

Ser

Ala

Cys

Asn

80

Gln

Ile

Cys

Phe

Gly

160

Phe

Ala

Glu

Phe

Trp

240

Ile

Gly

Glu

His

Leu

320

Cys

Gly

Leu



Val Leu Gln

370

Arg Ser Thr

385

His Glu Gly

Val Thr Glu

Gly Glu Glu

435
Ser Arg
450

Tyr

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

11
603
DNA
Homo

<400> 11
atggattact
60

gttctceatt
120

ttcttetece
180

tatceocacte
240

tccacttget
300

gagaaccaca
360

caagtgctgt
420

atggctttgt
480

atatactgca
540

tttecatttogy
600
ate *
603

<210>
<211i>
<212>

12
116
PRT

Tyr Leu

Lys Phe

Ard

Thr

Val
375

Pro

Ile Tyr

39¢C

Gly Arg

405

Val Glu

420

Cys Ala

Val Asn
sapiens
acagaaaata
ccgcetcctga
ageegggtge
cactaaggtc
gtgtagctaa
cggcgtgeea
cttgatéact
gagataaaac
getttactge

aatgaataca

Asp

Gly

Met

Trp

Ser Cys

Thr Ser

Lys Gly

440

Ile
455

Lys

tgcagctatc
tgtgc§ggat
cocaatactt
caagaagacg
atcatataac
ctgecagtact
gctgatttte
tctectttte
cttecteatt

gcattaaget

Leu Val Asp

Met
395

Asn Asn

Gln Gly

410

Phe
425

Leu Thr

Lys Tyr Gly

Glu Lys Thr

tttctggtea

tgcccagaat

cagtgcatgg

atgttggtec

agggtcacag

tgttattatc

tggaatggaa

cttaccatac

atcctacagt

tgttecactg

12

Arg Ala

380

Phe Cys

Ser Gly

Gly Ile

Ile Tyr

445

Lys Leu

460

cattgteggt
gcaégctaca

gctgetgett

‘aaaagaacgt

taatgggggg

acaaatctta

aattaagttg

cactttgaca

acaatcagca

caaataaagc

Thr

Ala

Gly

Ile

430

Thr

Cys Leu

Phe
400

Gly

Pro His

415

Ser Trp

Lys Val

Thr

gtttctgeat

ggaaaaccca

ctetagagea

cacctcagag

tttcaaagtg

aatgttttac

tttagtgttt

cgcttcaagyg

gtectagttcet

cttttaaate



<213
<400>
Met Asp
1

Val Phe
Glu Cys
Ile Leu

30

Leu Arg
65

Ser Thr
Gly Phe
Tyr His

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

 <400>

atgaagacac tccagtittt

- 60

tgtgage
120

atcaaca
180

gccagge
240

gtgececy
300

cactgtyg
360

tactget
390

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

<400>

Homo

12
Tyr
Leu
Thr
35
Gln
Ser
Cys
Lys
Lys

115

13
380
DNA
Homo

13

tga

cca

cca

get

gea

cct

14
129
PRT

sapiens

Tyx

His

20

Leu

Cys

Lys

Cys

Val

100

Ser

Arg
5

Val
Gln
Met
Lys
Val

85

Glu

sapiens

ccaacatcac

cttggtgtge

aaatccagaa

gtgectcaceca

agtgtgacag

ttggtgaaat

Homo sapiens

14

Lys Tyr

Leu His

Glu Asn

Gly Cys

‘55

Thr Met
70

Ala Lys

Asn His

Ala

Ser

Pro

40

Cys

Leu

Ser

Thr

ctteetttte

cattgcaata

tggctactge

aacatgtacc

tgcagattcce

cgacageact

Ala

Ala

25

Phe

Phe

Val

Tyr

Ala
105

Tle
10

Pro

Phe

Ser

Gln

Asn

90

Cys

Phe

Asp

Ser

Arg

Lys

75

Arg

His

tgttgctgga

gagaaagaag

tacaccagyg

ttcaaggaac

ttgtatacat

gattgtactg

gaaagaataa

Leu

Val

Gln

Ala

&0

Asn

Val

Cys

Val

Gln

Pro

45

Tyx

Val

Thx

Ser

Thr Leu Ser

15

Asp Cys Pro

30

Gly Ala Pro

Pro Thr Pro

Thr Ser Glu

Val

80

Met Gly
95

Thr Cys Tyr

110

aagcaatctg

aatgtegttt

atctggtgta

tggtatatga

acccagtgge

tgcgaggect

ctgcaatage

ctgcataage

taaggaccea

aacagtgaga

caccecagtgt

ggggeccage

Met Lys Thr Leu Gln Phe Phe Phe Leu Phe Cys Cys Trp Lys BAla Ile

13



Cys Cys Asn

Glu Glu Cys

35
Tyr Cys
50

Tyr

Ile
65

Gln Lys

Val Pro Gly

Ala Thr Gln

Thr Vval Arg

115
Glu

<210>
<211>
<2l2>
<213>

15
1342
DNA
Homo

<400> 15

ccecggagecog
60

cegeectete
120

gcececeggtyg
180

gatgggggtyg
240

tectgggectc
300

gaggtacctc
.360

cagcttgaat
420

gatggaggtce
480

tgtcctgegy
540

gcatgtggat
600

Ser Cys
20

Arg Phe
Thr Arg
Thr Cys
Cys Ala

85

Cys His
100

Gly Leu

sapiens .
gaccggggcec
ctccaggece
tqgtcécccg
cacgaatgtc
ccagtcctgg
ttggaggcca
gagaatatca
gggcagcagg
ggccaggcecee

aaageecgtca

Glu

Cys

Asp

Thr

70

His

Cys

Gly

Leu Thr

Ile Ser

40
Leu Val
55

Phe Lys

His Ala
Gly Lys

Ser
120

FPro

accgegeocy

gtggggetygg

gcgegeccca

ctgectgget

gcgeceeace

aggaggccga

ctgteccaga

ccgtagaagt

tgttggtcaa

gtggectteg

Asn

Asp

10

Ile Thr
25

Thr

Ile Asn

Tyr Lys Asp

Val
75

Glu Leu

Ser Leu

90
Cys Ser
105

Asp

Tyr Cys Ser

ctctgcthg
ccetgeacceg
ggtcgetgag
gtggettete
acgectcecatc
gaatatcacyg
caccaaagtt
ctggcagggce
ctcttececcag

cagcctcace

14

Ile Ala Tle

30
Thr Trp
45

Cys

Fro Ala

60

Arg

Tyr Glu Thr

Tyr Thr Tyr

Thr
110

Asp Ser

Phe Gly Glu

125

acaccgcogee

ccgagettece

ggacecccgge

ctgtcectge

tgtgacagec

acgggcetgty

aatttctatg

ctggecectge

cegtgggagce

actctgctte

15

Glu Lys

Ala Gly
Pro

Lys

Val Arg

80

Pro Vval

95

Asp Cys

Met Lys

ccctggacag

cgggatgagg

caggcgegga

tgtegetece

gagtcctgga

ctgaacactyg

cctggaagag

tgtcggaage

cectgeaget

gggctctgeg


IP-TEMP
Pencil

IP-TEMP
Pencil


agcccadaag
660
cactgctgac
720
gaagctgtac
780
ggcatatcca
840
gaacccegte
900
gcaatgacat
960
tcacagyggee
1020
ggacagagce
1080
aggacacgct
1140
tggagaactt
1200
ggtggcaaga
1260
gcctetgget
1320
aaaccaccaa
1342

<210> 16
<211> 193
<212> PRT
<213> Eomo
<400> 16
Met Gly Val
1

Leu Ser Leu

Ile Cys Asp
35

Ala Glu Asn

50

Asn Ile Thr
65

gaagecatct

acttteccgea

acaggggagy

ccacctecct

gaggggetet

ctcaggggee

aacttgaggy

atgetgggaa

ttggaggega

aggtggcaayg

gcececcttga

ctcatggggt

daaazaaaaa

sapiens

His Glu
5

Pro Leu Gl

20

Ser Arg Va
Ile Thr

As
70

val Pro

Cys

Thr

cceetecaga

aactctteeg

cctgecaggac

caccaacatt

cagctcagey

agaggaactg

cccagagceag

gacgcctgag

tttacctgtt

ctgtgactte

caccggggtyg

ccaagttttg

aa

Pxo Ala

y

1
40

55

P

Leu Pro Val

Leu Glu Arg

Gly Cys Ala

Thr Lys Val

tgcggectea

agtctactcc

aggggacaga

gcttgtgcca

ccagectgte

tcecagagage

gaagcattca

ctcactcgge

ttogeaccta

tcecaggtcte

gtgggaacca

tgtattette

Leu
10

Trp Trp

Leu Gly

25

Tyr Leu

Glu

His

Phe
75

Asn

15

gctgctcoeac

aatttecetce

tgaccaggtyg

caccctcooee

ccatggacac

aactctgaga

gagagcagct

accectgcaaa

ccatcaggga

acgggcatgg

tgaagacagyg

aacctcattg

Leu Leu

Ala Pro

30

Glu
45

Leu

Cys Sex

60

Tyr Ala

Leu Ser

Pro Arg

Ala Lys

Leu Asn

Trp Lys

tecgaacaat

ggggaaagct

tgteccacctg

cgecactect

tececagtgeca

tctaaggatg

ttaaactcag

atttgatgec

caggatgacec

geactcectt

atgggggetg

acaagaactg

Leu
15

Leu

Glu

Glu

Arg



Met Gliu Val

Leu Ser Glu

Gln Pro Trp

115
Ser

Leu Arg

130

Ala
145

Ile Ser

Thr Ala Asp

Arg Gly Lys

Arg

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

17
435
DNA
Homo

<400> 17
atgtggctge
60

cgctegeccea
120

cgtetcctga
i8¢

tcagaaatgt
240

cagggcctge
300

tacaagcage
360

gaaagtttca
420

ccagtcecagg
435

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

18
144
PRT
Homo

<400> 18

Gln
85

Gly

Ala
100

Val
Glu Pro
Leu Thr
Pro

Pro

Thr FPhe

165

Leu
180

sapiens

agagcctget

geococagceac

acctygagtag

ttgacctcea

ggyggcagect

actgecectee

aagagaacct

agtga

sapiens

Gln

Leu

Len

Thr

Asp

150

Arg

Lys Leu

Ala val Glu val

20

Trp

Arg Gly Gln

105

Ala Leu

Gln Leu His Val

120

Asp

Leu
135

Leu Arg Ala Leu

Ala Ala Ala

155

Ser Ala

Lys Leu Phe Arg Val

170

Tyr Thr Gly Glu Ala

185

gctettgggc

gcagcecotgg

agacactgct

ggagccgace

caccaagctce

aacceceggaa

gaaggacttt

actgtggect
gagcatgtga
getgagatga
tgcctacaga
aagggccecet
acttectgty

ctgcttgtca

Gln Gly Leu

Leu Val Asn

110

Ala Vval

125

Lys

Arg Ala Gln

140
Leu

Pro Arg

Tyr Ser Asn

Thr
190

Cys Arg

gcagcatcte

atgccatcea

atgaaacagt

ccegectgga

tgaccatgat

caaceccagat

tceectttga

Ala
95

Ser
Ser
Lys
Thr
Phe

175

Gly

Leu

Ser

Gly

Glu

Tle

160

Leu

Asp

tgcaceegee

ggaggccegg

agaagtcate

gctgtacaag

ggccagecac

tatcaccttt

ctgctgggag

Met Trp Leu Gln Ser Leu Leu Leun Leu Gly Thr Val Ala Cys Ser Ile

16



Ser Ala Pro

Val Ala

35

Asn

Thr Als

50

Ala

Asp Leu Gln

65

Gln Gly Leu

Met Ala Ser

Ala Thr

115

Cys

Fhe
130

Asp Leu

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

19
501
DNA
Homo

<400> 19
atgaaatata
60

tgttactgee
120

ggtecattcag
180

gaggagagtg
240

aaaaacttta
300

aatgtcaagt
360

tatteggtaa
420

gctgaactgt
480

ggtcgaagag
501

<210> 20
<211> 166

Ala
20

Arg

Ile Gln

Glu Met

Glu Pro

Arg Gly

85
His
100

Tyr

Gln

Ile

Val

Leu

sapilens

caagttatat

aggacceata

atgtagegga

acagaaaaat

aagatgacca

ttttcaatag

ctgacttgaa

cgccagceage

catccecagta

Ser

Glu

Asn

Thr

70

Ser

Lys

Ile

Ile

Pro Ser

Ala Arg

Glu
55

Thr
Cys Leun
Leu Thr
Gln

His

Thr Phe

120

Pro Phe

135

cttggetttt
tgtaaaagaa
taatggaact
aatgcagage
gagcatccaa
caacaaaaag
tgtceaacge

taaaacaggg

Arg

Asp

10

Pro Ser Thr

25

Leu Leu

Val Glu Val

Gln Thr Arg

75

Leu
80

Lys Lys

Cys Pro Pro

105

Glu Ser Phe

Cys Trp

cagctctgea

gcagaaaace

ctittettag

caaattgtct

aagagtgtgg

aaacgagatg

aaagcaatac

aagcgaaaaa

17

Gln Pro Trp

30

Asn

Leu Ser

45

Ile
60

Ser Glu

Leu Glu Leu

Gly Pro Leu

Thr Glu

1190

Pro

Glu
125

Lys Asn

Glu
140

Pro Val

tegttttggg

ttaagaaata

gcattttgaa

cettttactt

agaccatcaa

acttogaaaa

atgaactecat

ggagtcagat

15

Glu His

Arg Asp

Met Phe

Tyr Lys

80

Thr
35

Met
Thr Ser
Leu

Lys

Gln Glu

ttcoctcttgge

ttttaatgeca

gaattggaaa

caaacttttt

ggaagacatg

gctgactaat

ccaagtgatg

gctgtttega



<212% PRT
€213> Homo

<400> 20
Met Lys Tyr
1

Leu

Gly Ser

Asn Leu Lys

35

Thr
50

Gly Leu

Arg Ile

65

Lys

Lys Asn Fhe

Lys Glu Asp

Phe
115

Asp Asp

Gln Arg

130

Lys

Pro Ala Ala

145

Gly Arg Arg

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

2]
1352
DNA
HRomo

<400> 21
ctgggacagt
60

cctgtgetge
120

gacagataca
180

ggctgagttce
240

cttcttetcee
300

tgacactcac
360

sapiens

Thr Ser

5

Gly
20

Cys

Lys Tyr

Phe Leu

Met Gln

Lys Asp

85

Met .
100

Asn
Glu Lys
Ala Ile

Lys Thr

Tyr

Tyr

Phe

Gly

Ser

70

Asp

Val

Leu

His

Gly

Ile Leu

Cys Gln

Asn: Ala

40

Ile
55

Leu

Gln Ile

Gln Ser

Lys Phe

Thr Asn

120

Glu
135

Leu

Lys Arg

150

Ala Ser

165

sapiens

gaatcgacaa

ctggteccty

tecccaceatg

gecetteagee

ccagtgagca

gatgaaatcc

Gln

tgecgtettc

tetecctgge

atcaggatca

tataccgeca

tegctacage

tggagggect

Ala

Asp

25

Gly

Lys

Val

Ile

Phe

105

Tyr

Ile

Lys

FPhe
10

Gln

Pro

His

Asn Trp

Sar Phe

75

Gln
90

Lys
Asn Ser
Ser Val
Gln Vval

Ser
155

Arg

tgtectegtag
tgaggatccé
cccaaccttc
getggecacac
ctttgecaatg

gaatttcaac

18

Leu Cys Ile

Val Glu

30

Lys

Val
45

Asp Ala

Lys Glu Glu

60

Tyr Phe Lys

Ser val Glu

Asn Lys Lys

110

Thr Asp Leu
125

Met

140

Ala Glu

Gln Met Leun

ggcatectce

cagggagatyg

aacaagatca

cagtccaaca

cteteectgyg

ctcacggaga

Val Leu

Ala Glu

Asp Asn
Ser

Asp

Phe
80

Len

Thr
95

Ile
Lys
Asn Val
Ser

Leu

Phe Arxg

160

tgctggcagg

ctgeccagaa

ccececaacct

gcaccaatat

ggaccaagyc

ttceggagge



tcagatceat
420

ccagetgace
480
tttggaggat
540
cgaagaggcc
800
ggatttggtc
660
taaaggcaaa
720
ggaccaggtg
780
‘gcactgtaag
840

. catettette
900
tatcatcacce
960
actgtccatt
1020
ggtcttcagc
1080
caaggecatg
1140
catgttttta
1200
tgtettetta
1260
tecccacceaa
1320
ccctggatga
1352

<210> 22
<211> 418
<212> PRT
<213>

<400> 22

gaaggecttce
accggcaatg
gttaaaaagt
aagaaacaga
aaggagcttg
tgggagagac
accaccgtga
aagctgtcea
ctgoctgatg
aagttectygg
actggaacct
aatggggetyg
cataagygctg
gaggccatac
atgattgaac
aaataﬁctgc

cattaaagaa

Homo sapiens

aggaactcct

gcctgttect

tgtaccactc

tcaacgatta

acagagacac

cctttgaagt

aggtgcetat

gctgggtget

aggggaaact

aaaatgaaga

atgatctgaa

acctctecgg

tgctgaccat

ccatgtctat

aaaataccaa

ctctegetee

gggttgaget

cegtacectce
cagcgaggge
agaagccttc
cgtggagaag
agtttttgct
caaggacacc
gatgaagcgt
gctgatgaaa
acagcacctyg
cagaaggtct
gagcegtcectg
ggtcacagag
cgacgagaaa
cocceocgag
gtcteececte

tcaaccecte

g9

aaccagccag
ctgaagctag
actgtcaact
ggtactcaag
ctggtgaatt
gaggaagagg
ttaggcatgt
tacctgggea
gaazatgaac
gccagcttac
ggtcaactygg
gaggcaccqc
gggactgaag
gtcaagttca
ttcataggaa

ccctacatee

acagccagat
tggataagtt
tcggggacac
ggaaaattgt
acatcttett
acttecacgt
ttaacateca
atgecaccge
tcaccecacga
atttacccaa
gcatcactaa
tgaagctete
ctgctgggge
acaaaccett
a;gtggtgaar

ctggceccet

Met Pro Ser Ser Val Ser Trp Gly Ile Leu Leu Leu Ala Gly Leu Cys

1

5

10

15

Cys Leu Val Pro Val Ser Leu Ala Glu Asp Pro Gln Gly Asp Ala Ala

19



Gln

Lys

Leu

65

Ile

His

Giu

Gln

Ser

145

Leu

Ala

Ile

Val

Lys

225

Lys

Lys

Thr

Asn

Arg

305

Tyr

Ser

Lys

Ile

50

Ala

Ala

Asp

Ala

Pro

130

Glu

Tyr

Lys

Val

Asn

210

Asp

Val

Lys

Ala

Glu

290

Arg

Asp

Asn

Thr

35

Thr

His

Thr

Glu

Gln

115

Asp

Gly

His

Lys

Asp

195

Tyr

Thr

Pro

Leu

Ile

275

Leu

Ser

Leu

Gly

2n"

Asp
Pro
Gln
Ala
Ile
100
Ile
Ser
Léu
Ser
Gln
180
Leu
Ile
Glu
Met
Ser
260
Fhe
Thr
Ala

Lys

Ala
340

Thr

Asn

Ser

Fhe

85

Leu

His

Gln

Lys

Glu

165

Ile

Val

Fhe

Glu

Met

245

Ser

Phe

His

Ser

Ser

325

Asp

Ser

Leu

Asn

70

Ala

Glu

Glu

Leu

Leu

150

Ala

Asn

Lys

Phe

Glu

230

Lys

Trp

Leu

Asp

Leu

310

Val

Leu

His
Ala
55

Ser

Met

Gly

Gln

135

Val

Phe

Asp

Glu

‘Lys

215

Asp

Arg

val

Pro

Ile

295

Leu

Ser

His

40

Glu

Thr

Leu

Leu

Phe

120

Leu

Asp

Thr

Tyx

Leu

200

Gly

Phe

Leu

Leu

Asp

280

Ile

Leu

Gly

Gly

25

Asp

Phe

Asn

Ser

Asn

105

Gln

Thr

Lys

Val

Gin

Ala

Ile

Leu

90

Phe

Glu

Thr

Fhe

Asn

170

Val

185

Asp

Lys

His

Gly

Leu

265

Glua

Thr

Pro

Gln

Val
345

20

Glu

Arg

Trp

Val

Met

250

Met

Gly

Lys

Lys

Leu

330

Thr

Asp
Phe
Phe
75

Gly
Asn
Leu
Gly
Leu
155
Phe
Lys
Asp
Glu
Asp
235
Phe
Lys
Lys
Phe
Leu
315

Gly

Glu

His

Ser

60

Phe

Thx

Leu

Leu

Asn

140

Glu

Gly

Gly

Thr

Arg

220

Gln

Asn

Tyr

Leu

Leu

300

Ser

Ile

Glu

Pro

45

Leu

Ser

Lys

Thr

Arg

125

Gly

Asp

Asp

Thr

Val

205

Pro

Val

Ile

Leu

Gln

285

Glu

Ile

Thr

Ala

30

Thr

Tyr

Pro

Ala

Glu

110

Thr

Leu

Val

Thr

Gln

190

Fhe

Phe

Thr

Gln

Gly

270

His

Asn

Thr

Lys

Pro
350

Phe

Arg

Val

Asp

Ile

Leu

Phe

Lys

Glu

175

Gly

Ala

Glu

Thr

His

255

Asn

Leu

Glu

Gly

Val

335

Leu

Asn

Gln

Ser

80

Thr

Pro

Asn

Leu

Lys

160

Glu

Lys

Leu

Val

Val

240

Cys

Ala

Glu

Asp

Thr

320

Phe

Lys



Leu Ser

Thr Glu

370
Pro Pro
385

Gln Asn

Gln Lys

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

23
DNA
<400> 23
gctaacctag

60

ctctatcctt
120

ggatggagtt
180

tcatggctayg
240

ccegeccetg
300

catactgtga
360

agagtacacyg
420

cgggcacagg
480

ttggagggge
540

aaaatttgcet
600

tacccatgge
660

atttccagtt
720

ttcaccgagc
780

Lys Ala Val
355
Ala Ala Gly

Glu Val Lys

Thr Lys Sex

2004

His

Ala

FPhe

Ala
360

Lys

Met
375

Phe

Asn Lys

390

405

Homo sapiens

tycctatage
cagagéctct
ttcaagt;ct
cagectcaca
catcectaaa
ctcetttgac
cagtgggega
cctgctactg
catgacagat
acttaaatcg
cagctgtgac
gcacaacttc

cctgeagttg

Pro

Leu Phe

taaggcaggt
ggaacécctg
teceagagagg
ggttﬁgcttc
agcttecgget
ccccqgacct
cggatggage
accctgeage
gctgetgete
tacttctetg
ttctecateo
agectcecay

gccecagegte

Val Leu Thr
Leu Glu Ala
Pro Phe Val

3958

Met Gly Lys
410

acctgeatcc
tggtcttcte
aatgtccecaa
tacttcagge
acagcteggt
ttectgecet
tgagtatggg
cagaacagaa
tcaacatcct
aagaaggaat
gecacctacac
aggaagatac

ccgttteact

21

Ile
365

Ile
380
Phe

Val

ttgtttttgt

ttcatctaat

gectttgagt

agtgtcgtygg

ggtgtgtgte

tggtacctte

gcccatccag

gttccagaaa

tgcectgtca

cggatataac

ctatgecagac

caagctcaag

cctigecage

Asp Glu Lys

Pro Met Ser

Leu Met Ile

Val Asn Pro

Gly
Ile
Glu

400

Thr
415

ttagtggatc
gaccctgagy
agggtaagca
gcatcaggty
tgeaatgeca
agecgetatg
gctaatcaca
gtgaagggat
cccoctgeee
atecatcegay
acccetgatyg
atacccctga

ccctggacat



cacccacttg
840

ccggagacat
900

ctgagcacaa
960

tgagtggata
1020

ccegtgaccet
1080

tggatgacca
1140

cagctaaata
1200

aagccaccct
1260

cetgtgtggy
1320

tgcagtacag
1380

ggaaccttge
1440

ccatcattgt
1500

gccacttcag
1560

agaacgacct
1620

taaaccacte
1680

agacaatctc
1740

gatactcaag
. 1800

ctgtctgtga
1860

ggggcaatgg
1920

tagaaaaaga
1980

getcaagacc
ctaccaccag
gttacagtte
ccectteecag
aggtecctace
acgcttg?tg
tgtteatgge
aggggagaca
ctececaagttc
ccacagcate
cctgaaccee
agacatcacc
caagttcatt
ggacgcagtg
ctetaaggat
acctggetac
gaggcactgg

ctaaagaggg

tttygggtgac

tcagtaagce

aatggagegy

acctgggeca
tgggcagtga
tgectggycet
ctcgecaaca
ctgcececact
attgetgtac
caccgcctgt
tgggagcaga
atcacgaacc
gaaggaggac
aaggacacgt
cctgaggget

geactgatge

gtgcctctta

tcecattcaca

gctoagecty

cacagcaggg

tcactttccece

ccagtgtece

tgaatgggaa

gatactttgt

cagctgaaaa

tcaccectga

gtactcacca

gggcaaaggt

attggtacct

tcecccaacac

gtgtgegget

tectgtacea

ccaattgggt

tttacaaaca

cccagagagt

atccegatagg

cecatcaagga

cctacctgtyg

ggcattaaag

ccagtgtgag

ctctaggtgg

cccageecee

22

ggggtcactc

gaagttectg

tgagcecttet

acatcagega

caatgtcege

ggtactgaca

ggactttetg

catgetcettt

aggctectgg

tgtggtegge

gcgtaacttt

gcccatgttc

ggggctggtt

ctectgctgtt

tecetgetgtyg

gcatcgecag

ggacagagtce

cttacagcga

tgcececaggge

atgcttatgt

adgggacage

gatgecctatg

getgggetgt

gacttcattg

ctactecatge

gacccagaaq

geteccageea

gcctcagagy

gatcgaggga

tggacegact

gtcgacagte

taccaccttyg

gccagteaga

gtggtegtge

ggcttectgg

tgatggagca

agctcacacg

cgtaagccca

tggaggeccee

gaacatgcge



tgtgtgetge ttactftgga aact

2004

<210>

<211

>

<212>

<213

<400

>

>

24
536
PRT
Homo

24

Met Glu Phe

1

Arg

Ala

Gly

Phe

65

Ser

Ala

Lys

Ala

Lys

145

Pro

Thr

Thr

Lys
225
Gly

Asp

Asn

Val

Val

Tyr

50

Asp

Thr

Asn

Phe

Leu

130

Ser

Met

Pro

Lys

Pro

210

Thx

Asp

Ala

Glu

Ser

Ser

35

Ser

Pro

Arg

His

Gln

115

Asn

Tyr

Ala

Asp

Leu

195

Val

Asn

Ile

Tyx

Pro

sapiens
Ser Ser
5

Ile Met
20

Trp Ala
Ser Val
Pro Thr
Ser ély

85

Thr Gly
100

Lys Val
Ile Leu
Phe Ser

Ser Cys
165

Asp Phe
180

Lys Ile
Ser Leu
Gly Ala

Tyr His
245

Ala Glu
260

Ser Ala

Pro

Ser

Val

Phe

70

Arg

Thx

Lys

Ala

Glu

150

Asp

Gln

Pro

Leu

Val

230

Gln

His

Gly

Ser

Gly

Gly

Cys

55

Pro

Arg

Gly

Gly

Lenu

135

Giu

Phe

Leu

Len

Ala

215

Asn

Thr

Lys

Leu

Arg

Ser

Ala

40

Val

Ala

Met

Leu

Phe

120

Ser

Gly

Ser

Ile

200

Ser

Gly

Trp

Leu

Leu

Glu

Leu

25

Arg

Cys

Leu

Glu

Leu

105

Gly

Pro

Ile

Ile

Asn

185

His

Fro

Lys

Ala

Gln

265

Ser

23

Glu

10

Thr

Pro

Asn

Gly

Leu

90

Leu

Gly

Pro

Gly

170

Phe

Arg

Trp

Gly

Arg

250

Phe

Gly

Cys

Gly

Cys

Ala

Thr

75

Ser

Thr

Ala

Ala

Tyr

155

Thr

Ser

Ala

Thr

Ser

235

Tyr

Trp

Tyr

Pro Lys

Leu Leu

Ile Pro
45

Thr Tyr
60

Phe Ser
Met Gly
Leu Gln
Met Thr

125

Gln Asn
140

Asn Ile
Tyr Thr

Leu Pro

Leun Gln
205

Ser Pro
220

Leu Lys
Phe Val

Ala Val

Pro Phe

Pro

Leu

30

Lys

Cys

Arg

Pro

Pro

110

Asp

Leu

Ile

Tyr

Glu

190

Leu

Thr

Gly

Lys

Thr

270

Gln

Leu

15

Leu

Ser

Asp

Tyr

Ile

95

Glu

Ala

Leu

Arg

Ala

175

Glu

Ala

Trp

Gln

Phe

255

Ala

Cys

Ser

Gln

Phe

Ser

Glu

80

Gln

Gln

Ala

Leun

Val

160

Asp

Asp

Gln

Leu

Pro

240

Leu

Glu

Leu



2TY 280 285

Gly Phe Thr Pro Glu His Gln Arg Asp Phe Ile Ala Arg Asp Leu Gly
290 295 300

Pro Thr Leu Ala Asn Ser Thr His His Asn Val Arg Leu Leu Met Leu
305 310 315 320

Asp Asp Gln Arg leu Leu Leu Pro His Trp Ala Lys Val Val Leu Thr
325 330 3358

Asp Pro Giu Ala Ala Lys Tyr Val His Gly Ile Ala Val His Trp Tyr
340 345 350

Leu Asp Phe Leu Ala Pro Ala Lys Ala Thr Leu Gly Glu Thr His Arg
355 360 365

Leu Phe Pro Asn Thr Met Leu Phe Ala Ser Glu Ala Cys Val Gly Sexr
370 375 380

Lys Phe Trp Glu Gln Ser Val Arg Leun Gly Ser Trp Asp Arg Gly Met
385 380 - 395 400

Gln Tyr Ser His Ser Ile Ile Thr Asn Leu Leu Tyr His val Val Gly
405 410 415

Trp Thr Asp Trp Asn Leu Ala Leu Asn Pro Glu Gly Gly Pro Asn Trp
420 425 430

Val Arg Asn Phe Val Asp Ser Pro Ile Ile Val Asp Ile Thr Lys Asp
435 440 445

Thr Phe Tyr Lys Gln Pro Met Phe Tyr His Leu Gly His Phe Sex Lys
450 455 460

Phe Ile Pro Glu Gly Ser Gln Arg Val Gly Leu Val Ala Ser Gln Lys
465 470 475 480

Asn Asp Leu Asp Ala Val Ala Leu Met His Pro Asp Gly Ser Ala Val
485 490 495

Val Val Val Leu Asn Arg Ser Ser Lys Asp Val Pro Leu Thr Ile Lys
500 505 510

Asp Pro Ala Val Gly Phe Leu Glu Thr Ile Ser Pro Gly Tyr Ser Ile
515 520 525

His Thr Tyr lLeu Trp His Arg Gln
530 535

<210> 25

<211> 1726

<212> DA

<213> Homo saplens

<400> 25
atggatgcaa tgaagagagg gctctgetgt gtgetgetge tgtgtggage agtettegtt
60 :

togeccagee aggaaatcca tgecegatte agaagaggag ccagatctta ccaagtgatce
120

24



tgcagagatg
180

ctcagaagca
240

gtgcctygtea
300

ctgtacttct
360

atagatacca
420

acagcggaga
480

tacagoggge
540

aaccceagatce
600

gagttctgca
660

tcagectace
720

tecatgatce
780

ctgggcaaac
840

ctgaagaacc
200

ctgagacagt
960

teccecaccect
1020

ctgtgegggyg
1080

gagaggttte
1140

ggcgaggagqg
1200

gacacttacg
1260

caggagagca
1320

aaaaaacgca

accgggtgga

aaagttgcag

cagatttcgt

gggecacgty

gtggcgecga

ggaggccadga

gagactcaaa

gecaccectge

gtggcacgca

‘tgataggcaa

ataattactg

gcaggectgac

acagccagcc

ggcaggctge

gcatactcat

cgcccraccea

agcagaaatt

acaatgacat

gcgtggtecg

gatgatatac
atattgctgg
cgagccaagg
gtgecagtge
ctacgaggac
gtgcaccaac
cgecateagg
gceetggtge
ctgctctgag
cagcctcace
ggtttacaca
ccggaatecct
gtgggagtac
tecagtttege
catctttgece
cagctcctge
cctgacggtyg
tgaagtcgaa
tgegetgetg

cactgtgtge

cagcaacatc

tgcaacagtyg

tgtttcaacg

cccgaaggat

cagggcatca

tggaacagea

ctgggectgg

tacgtcttta

ggaaacagtyg

gagtecgggty

gcacagaacc

gatggggatg

tgtgatgtge

atcaaaggag

aagcacagga

tggattctct

atcttgggcea

aaatacattyg

cagctgaaat

cttcceceegg

25

agtcatggcet

gcagggeaca

ggggcacctg

ttgctgggaa

gctacaggygyg

gegegttgge

ggaaccacaa

aggcggggaa

actgctactt

cctectgeet

ccagtgccea

ccaageectyg

ccteectgete

ggctettege

ggtcgeeggy

cktgccgecca

gaacataccg

tecataagga

cggattcgte

cggacctgea

gegecctgtg
gtgccactea
ccagcaggece
gtgctgtgaa
cacgtggagce
ccagaagece
ctactgecaga
gtacagctca
tgggaatggg
cccgtggaat
ggcactgggc
gtgccacgtyg
cacctgegge
cgacatcgee
agagcggtte
ctgctteccag
ggtggtecct
attcgatgat
ccgetgtgee

getgeecggac



“tggacggagt
1380

gagcggetaga
1440

ttacttaaca
1500

cccecaggcaa
1560

aacgatggece
1620

gatgtcecegg
1680

cgaccgtgac
1726

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

26
562
PRT
Homo

<400> 26
" Met Asp Ala
1
Ala

Val FPhe

Gly Ala Arg

35
Ile

Tyr Gln

50
Arg Glu
65

Val

Val Pro Val

Cys Gln Gln

Phe Ala

115

Gly

Giu Asp Gln

130

Gly Ala Glu

145

Tyr Ser

Esn Tyr Cys

Giy

gtgagctetrd

aggaggctca

gaacagtcac

acttgcacga

gecatgacttt

gtgtgtacac

caggaacaca

sapiens
Met Lys
5

Val
20

Ser
Ser Tyr
Gln His
Tyr Cys

Ser
B5

Lys

Ala
100

Leu
Gly Lys
Gly Ile

Cys Thr

tggectacage

tgtcagactg

cgacaacatg

cgecctgecag

ggtgggcecatc

caaggttacc

cgactectea

aagcatgagg

tacccateea

ctgtgtgetg

ggcgattegg

atcagetggyg

aactacctag

aaagcaaatg

ccttgtotee

geegetgeac

gagacacteg

gaggccecct

geetgggety

actggatteg

agatce

Arg

Pro

Gln

Gln

Trp

70

Cys

Tyr

Cys

Ser

Asn

Gly Leu Cys

Gln Glu

25

Ser

Val Ile

40

Cys

Ser Leu

55

Trp

Cys Asn Ser

Ber Glu Pro

Phe Ser Asp

105

Glu
120

Cys Ile

Tyr
135

Arg Gly

Trp Asn Ser

150

Arg Arg

165

Arg Asn

Pro

Pro

Asp Ala Ile

Asp Asp

26

Cys

10

ile

Arg

Arg

Gly

Arg

90

Phe

Asp

Thr

Ser

Arg

170

Serx

Val

His

Asp

Pro

Arg

75

Cys

val

Thr

Trp

Ala

155

Leu

Lys

Leu Leu

Ala Arg

Glu Lys

45

Val
60

Leu

Ala Gln

Phe Asn

Cys Gln

Ala
125

Arg

Ser Thr

140

Leu Ala

Leu

Gly

Pro Trp

Leu

Phe

30

Thr

Arg

Cys

Gly

Cys

110

Thr

Ala

Gln

Gly

Cys

tttetatteg
at05caacat
gagcggceggg
ggtgtgictg
tggacagaag

tgacaacatg

Cys
15

Gly
Arg Arg
Gln Met
Asn

Ser

Ser
80

His

Gly Thr

95

Pro Glu

Cys Tyr
Glu

Ser

Pro
160

Lys

Asn His

175

Tyr Val



Fhe
Ser
Gly
225

Ser

Gln

Glu
Ser
305
Ser
Gly
Leu
Thr
Gln
385
Asp
Ser
Pro
Tyr
Glu
465

Leu

Arg

Lys

Glu

210

Thr

Met

Ala

Ala

Tyr

290

Gln

His

Glu

Ser

val

370

Lys

Thr

Arg

Ala

Gly

450

Ala

Leu

Ser

Ala

185

Gly

His

Ile

Leu

Lys

2175

Pro

Pro

Arg

Ala

335

Ile

Phe

Tyxr

Cys

Asp

435

Lys

Asn

Gly

180

Gly
Asn
Ser
Leu
Gly
260
Pro
Asp
Gln
Trp
Phe
340
Ala
Leu
Glu
Asp
Ala
420
Leu
His
Val

Arg

Gly
500

Lys
Ser
Leu
Ile
245
Leu
Trp
Val
Phe
Gln
325
Leu
His
Gly
Val
Asn
405
Gin
Gln
Glu
Arg
Thzr

485

Pro

Tyr
Asp
Thr
230
Gly
Gly
Cys
Pro
Arg
310
Ala
Cys
Cys
Arg
Glu
390
Asp
Glu
Leu
Ala
Leu
470

Val

Gln

Ser

Cys

215

Glu

Lys

Lys

His

Ser

285

Ile

Ala

Gly

Phe

Thr

375

Lys

Ile

Serx

Pro

Leu

455

Tyr

Thr

Ala

Ser

200

Tyr

Ser

Val

His

Val

280

Cys

Lys

Ile

Gly

Gin

360

Tyr

Tyr

Ala

Ser

Asp

440

Ser

Pro

Asp

Asn

185

Glu

Phe

Gly

Tyx

Asn

265

Leu

Ser

Gly

Phe

Ile

345

Glu

Arg

Ile

Leu

Val

425

Trp

Pro

Ser

Asn

Leu
505

27

Phe

Gly

Ala

Thr

250

Tyr

Lys

Thr

Gly

Ala

330

Leu

Arg

Val

Val

Leu

410

Val

Thx

Phe

Ser

Met

490

His

Cys
Asn
Ser
235
Ala
Cys
Bsn
Cys
Leu
315
Lys
Ile
Phe
Val
His
395
Gln
Arg
Glu
Tyr
Arg
475

Leu

Asp

Ser

Gly

220

Cys

Gln

Arg

Arg

Gly

300

Phe

His

Ser

Pro

Pro

380

Lys

Leu

Thr

Cys

Ser

460

Cys

Cys

Ala

Thr
205
Ser
Leu
Asn
Asn
Arg
285
Leu
Ala
Arg
Ser
Pro
365
Gly
Glu
Lys
Val
Glu
445
Glu
Thr

Ala

Cys

190

Pro

Ala

Pro

Pro

Pro

270

Leu

Arg

Asp

Arg

Cys

350

Glu

Phe

Ser

Cys

430

Leu

Arg

Ser

Gly

Gln Gly

510

Ala

Tyr

Trp

Ser

255

Asp

Thr

Gln

Ile

Ser

335

Trp

His

Glu

Asp

Asp

415

Leu

Ser

Leu

Gln

Asp
455

Cya

Arg

Asn

240

Ala

Gly

Trp

Tyr

Ala

320

Pro

Ile

Leu

Gin

Asp

400

Ser

Pro

Gly

Lys

His

480

Thr

Rsp



Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly
515 5290

Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln
530 535

Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp

545 550 555

Arg Pro

<210> 27

<211> 825

<212> DNA

<213> Homo sapiens

<400> 27

atcactctet ttaatcacta ctcacattaa cecteaactec

60

aactcctgte ttgeattgea ctaattcettg cacttgtcac

120

gttcgacaaa gaaaacaaag aaaacacagc tacaactgga

180

agatgatttt gaatggaatt aataattaca agaatcccaa

240

ttaagttitta catgcccaag aaggccacag aactgaaaca

300

‘aactcaaacc tctggaggaa gtgotgaatt tagctcaaag

360

ccagggactt aatcagczat atcaacgtaa tagttctgga

420

cattcatgty tgaatatgeca gatgagacag caaccattgt

480

ttaccttttg tcaaageatc atctcaacac taacttgata

540

aacatatcag geccttcetatt tatttattta aatatttaaa

600

gtatggttge tacctattgt aactattatt cttaatctta

660

ttatgattct ttttgtaage cctagggget ctaaaatggt

720

atatttatta ttatgttgaa tgttaaatat agtatctatg

780

tttaataaat ttgataaata taaaaaaaaa aaacaaaaaa

B25

<210> 28

28

arg Met Thr Leu Val

525

Lys Asp Val Pro Gly

540

Ile Arg Asp Asn Met

tgccacaaty
aaacagtgca
gcatttactg
actcaccagy
gctteagtgt
caaaaacttt
actaaaggga
agaatttctg
attaagtgct
ttttatéttt
aaactataaa
ttaccttatt
tagattggtt

daaaaa

560

tacaggatge

cctactteaa

ctggatttac

atgctecacat

ctagaagaay

cacttaagac

tctgaaacaa

aacagatgga

tecececacttaa

attgttgaat

tatggatctt

tatcececaaaa

agtaaaacta



<Z1I>
<212>
<213>

156
PRT
Homo

<400> 28
Met Tyr Arg
1
Val

Thr Asn

Thr Gln Leu

35

Gly
50

Ile

Fhe
65

Lys Fhe

Cys Leu Glu

Gln Ser Lys

Val Ile

115

Asn

Tyr Ala

Glu
- 130
Ile
145

Thr Phe

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

29
7931
DNA
Homo

<400> 29
atgcaaatag
60

accagaagat
129

ggtgagctge
180

acctcagtcg
240

getaagecaa
300

gatacagtgg
360

ggtgtatcet
420

sapiens

Met Gln

5
Ser Ala
20

Gln Leu

Asn Asn

Tyr Met

Glu Glu

85
Asn Phe
100

Val Leu

Asp Glu

Cys Gln

Leu

Pro

Glu

Tyxr

Pro

70

Leu

His

Glu

Thx

Ser

Leu

Thr

His

Lys

55

Lys

Lys

Leu

Leu

Ala

135

Ile

15¢

saplens

agctctecac

actacctggg

ctgtggacyge

tgtacaaaaa

ggccaccctg

teattacact

actggaaage

ctgettettt

tgcagtggaa

aagatttcct

gactctgttt

gatgggtetg

taagaacatg

ttctgaggga

Serxr
Ser
Len
40

Asn
Lys
Pro
Arg
Lys
120

Thr

Ile

Cys
Ser
25

Leu
Pro
Ala
Leu
Pro
105

Gly

Ile

Ser

Ile

10

Ser

Leu

Lys

Thr

Glu

90

Arg

Ser

Val

Thr

Ala

Thr

Asp

Leu

Glu

15

Glu

Asp

Glu

Glu

Leu
155

ctgtgecttt

ctgteatggg

cctagagtge

gtagaattea

ctaggtecta

gctteeccate

gctgaatatg

29

Ieu Ile Len

Thr
30

Lys Lys

Gln
45

Leu Met

Thr
60

Arg Met

Leu Lys Gln

vVal Leu Asn

Ile Ser

110

Leu

Thr Thr

125

Phe

Phe
140

Leu Asn

Thr

tgcgattctg

actatatgca

caaaatcttt

cggatcacct

ccatccagge

ctgtecagtet

atgatcagac

Ala

15

Lys

Ile

Leu

Leu

Leu

95

Asn

Met

Arg

ctttagtgee

aagtgatcte

tccattcaac

tttcaacate

tgaggtttat

tcatgctgtt

cagtcaaagg

Leu

Lys

Leu

Thr

Gln

80

Ala

Ile

Cys

Trp



gagaaagaag
480

aaagagaatg
540

gtggacctgyg
600

gggagtctgg
660

tttgatgaag
720

gctgeatctg
780

ctgccaggte
840

accactccotyg
900

cgecaggegt
960

gaccttggac
1620

gettatgtea
1080

gaagcggaag
1140

gatgacaact
1200

tgggtacatt
1260

ccegatgaca
1320

aagtacaaaa
1380

attcageatg
1440

ttgattatat
1500

gatgtccgte
1560

ccaattctge
1620

atgataaagt

gtccaatgge

taaaagactt

ccaaggaaaa

ggaaaagttg

ctcgggeetg

tgattyggatg

aagtgecacte

cettggaaat

agtttectact

aagtagacag

actatgatga

ctecttectt

acattgectge

gaagttataa

aagtccgatt

aatcaggaat

ttaagaatca

ctttgtattc

caggagaaat

cttceetggt
ctetgaceea
gaattcagge
gacacagacc
gcactcagaa
gcctaaaatg
ccacaggaaa
aatattccte
ctcgdcaata
gttttgtcat
ctgtceagag
tgatcttact
tatccaaatt
tgaagaggag
aagtcaatat
tatggcatac
ctitgggacct
agcaagcaga
aaggagatta

attcaaatat

ggaagccata

ctgtgectta

ctcattggag

ttgcacaaat

acaaagaact

cacacagtca

tecagtetatt

gaaggtcaca

actttcectta

atctcttcce

gaaccecaac

gattctgaaa

cgctecagttg

gactgggact

ttgaacaatg

acagatgaaa

ttactttatg

ccatataaca

ccaaaaggtg

aaatggacag

30

catatgtetg

cctactcata

ccctactagt

ttatactact

cettgatgea

atggttatgt

ggcatgtgat

catttecttgt

ctgctcaaac

accaacatga

tacgaatgaa

tggatgtggt

ccaagaagca

atgoteectt

gcectcageg

cctttaagac

gggaagttgg

tetacectea

taaaacattt

tgactgtaga

gecaggtcetg
tctttcteat
atgtagagaa
ttttgectgta
ggatagggat
aaacaggtct
tggaatggge
ggggaaccat
actettgatg
tggcatggéa
aaataatgaa
caggtttgat
tcctaaaact
agtecctegee
gattggtagg
togtgaaget
agacacactg
&ggaateact
gaaggatttt

agatgggcea



actaaatcag
1680

gatctagett
1740

agaggaaacc
1300

aaccgaagct
1860

cagettgagy
1920

tttgatagtt
1980

attggagcac
2040

atggtctatg
2100

atggaaaacc
2160

atgaccgect
2220

agttatgaag
2280

tteteccaga
2340

ccagaaaatg
2400

atacaaaaty
2460

gggctatcct
2520

cctggageaa
2580

catcacagtg
2640

aaactgggga
2700

tcaaataatc
2760

agttecttag
2820

atececteggtyg

caggactcat

agataatgtc

ggtacctcac

atccagagtt

tgcagttgte

agactgactt

aagacacact

caggtctatg

tactgaaggt

atatttcage

attcaagaca

acatagagaa

tctectctag

tatctgatcet

tagacagtaa

gggacatggt

caactgcage

tgatttcaac

gacccccaag

cctgaccege
tggccctete
agacaagagg
agagaatata
ccaagceetece
agtttgtttyg
cctittctgte
caccctatte
gattctgggg
ttetagtigt
atacttgetg
ccgtageact
gactgaccct
tgatttgttg
ccaagaagec
taacagcety
atttacecct
aécagagttg
aattccatca

tatgccagtt

tattactcta
cteatetget
aatgtcatce
caacgcttte
aacatcatge
catgaggtgy
ttcttctetg
ccattctcay
tgccacaact
gacaagaaca
agtaaaaaca
aggcaaaagc
tggtttgcecac
atgctcttge
aaatatgaga
tctgaaatga
gagtcaggcé
aagaaactty
gacaatittgy

cattatgata

31

gttrcgttaa
acazagaatc
tgttttetgt
tcececaatec
acagcatcaa
catactggta
gatatacctt
gagaaactgt
cagacttteg
ctggtgatta
atgccattga
aatttaa?gc
acagaacacc
gacagagtece
ctttttetga
cacacttcag
tccaattaayg
atttcaaagt
cagcaggtac

gtcaattaga

tatggagaga

tgtagatcaa

atttgatgag

agctggagtg

tggctatgtt

cattctaagce

caaacacaaa

cttcatgteg

gaacagadgc

ttacgaggac

accaagaagc

caccacaatt

tatgecctaaa

tactccacat

tgatccatca

gceacagete

attaaatgag

ttctagtaca

tgataataca

taccactcta



tttygcaaaa
2880

aataatgatt
2940

aaaaatgtat
3000

getttgttga
3060

aaaacttcca
3120

attgagaata
3180

gtgacacctt
3240

aatcatatgt
3300

gagggcceca
3360

ttgeragaat
3420

caaggceeca
3480

aatttottgt
3540

ggactcaaag
3600

ttacatgaaa
3660

gaaacattaa
3720

aatttcatga
3780

ggggcatatg
3840

aagaaacaca
3800

aatcaaacea
3960

agcecagcaga
4020

cazagttgtt
cgtcaacaga
ctaaagataa
ataattcagc
gtcecatcagt
tgattcatga
caaataaaac
ttecaccaga
cagcaaggtyg
gtccaaagea
ctgagéaaaa
agatggtttt.
ataatacaca
tccaagagaa
agaacctttt
ctccagtact
cagctecattt
agcaaattgt

attttgtcac

ccttactgag

agaatcaggt

gagtggtagg

tgecttatte

aactaataga

ctggcaaaat

cagaatgett

tacttcatea

tgcacaaaat

gatacaaagg

attagtatce

caaagtggta

tccaagcage

caatcaagaa

tgtagttttg

cttactgage

tcaagatttt

ctcaaaaaaa

agagaaatat

gcaacgtagt

tctggrggac

ttaatgaata

ttatttaaag

aaagttagca

aagactcaca

atattagaaa

atggacaaaa

aaaaacatgg

ccagatatgt

aFtcatggaa
ttaggaccag
gtaggaaagg
agaaacctat
aaaaaaattc
cctcagatac
actaggcaaa
aggtcattaa
ggggaggaag
geatgcacca

aagagagctt

3z

cretgagort
gccaagaaag
ggaaaagagc
tetetttgtt
ttgatggece
gtgacactga
atgctacage
aaatggteca
cgttctttaa
agaactctct
aaaaatctgt
gtgaatttac
ttcttactaa
aggaagaaat
atacagtgac
atgtagaaég
atgattcaac
aaaacttgga
caaggatatc

tgaaacaatt

gagtgaagdd
ttcatgggga
tecatggacet
aaagacaaac
atcattatta
gtttaaaaaa
tttgaggeta
acagaaaaaa
gatgctattce
gaactctggg
Egaaggtcag
aaaggacgta
cttggataat
agaaaagaag
tggcactaag
ttcatatgac
aaatagaaca
aggcttggga
tcectaataca

cagactccecea



ctagaagaaa
4080

aaaaacatga
4140

aaaggggcca
4200

caagcaaata
4260

atatatetga
4320

agaaagaaag
4380

aacctttcett
4440

ctggggacaa
4500

aaaccagact
4560

cagaaggace
4620

gaagggagee
4680

ggaaaagttc
4740

ttggatccte
4800

teccaagaga
4860

aacgcttgtyg
4920

atagaagtca
4980

gtcttgaaac
5040

attgactatg
5100

gaggatgaaa
5160

gcagtggaga
5220

cagaacttga

aacatttgac

ttactecagte

gatctccatt

ccagggteet

attetggggt

tagcecattct

gtgccacaaa

tgecccaaaac

tattcecctac

ttettecaggg

ccttictgag

ttgcttggga

agtcaccaga

aaagcaatca

ccktgggeaaa

gcecatcaacg

atgataccat

atcagagccc

ggctectggga

aaaaaggata

cccgagcacc

tececttatea

acccattgca

attccaagac

ccaagaaagce

aaccttggag

ttcagtcaca

atectyggcaaa

ggaaactagc

aacagaggga

agtagcaaca

taaccactat

aaaaacagcet

tgcaatagea

gcaaggtagg

ggaaataact

atcagttgaa

ccgcagettt

ttatgggatg

attgtggatg
ctecacacaga
gattgcctta
aaggtatcat
aactcttete
agtcatttct
atgactggtyg
tacaagaaag
gttgaattge
aatgggtcte
gcgattaagt
gaaagctctg
ggtactcaga
tttaagaaaa
gcaataéatg
actgaaaggc
cgtactactc
atgaagaagyg
caaaagaaaa

agtagctcce

33

acacctcaac

tagactacaa

cgaggagtca

catttccate

atcttecage

tacaaggagae

atcaaagaga

ttgagaacac

ttceoaaaagt

ctggccatct

ggaatgaagc

caaagactcc

taccaaaaga

aggataccat

agggacaaaa

tgtgctctea

ttcagtcaga

aagattttga

cacgacacta

cacatgttct

ccagryyLcc

tgagaaggag

tageatecct

tattagacct

agcatcttat

caaaaaaaat

ggttggetce

tgtteteceg

tcacatttat

ggatctecgtyg

aaacagacct

cteccaageta

agagtggaaa

tttgtecectyg

taagcccgaa

aaacccacca

tcaagaggaa

catttatgat

ttttattget

aagaaacagg



getcagagtg
5280

tcetttactce
5340

tatataagag
5400

ccctattect
5460

cctagaaaaa
5520

catatggcac
5580

gacctggaaa
5640

acactgaacc
5700

atctttgatg
5760

cecktgeaata
5820

aatggctaca
5880

tggtatctge
5940

gtgtteactg
6000

gtttttgaga
6060

attggegage
6120

cagactccee
6180

caatatggac
6240

tggagcacca
6300

cacggcatca
6360

atcatcatgt
6420

geagtgticce
agceckttata
cagaagttga
tctattectag
actttgtcaa
ccactaaaga
aagatgtgea
ctgcteatgg
agaccaaaag
tccagatgga
taatggatac
tcageatggy
tacgaaaaaa
cagtggaaat
atctacatge
tgggaatgge
agtgggceece
aggagcectt
agacccaggyg

atagtcttga

tcagttcaay
Cégtggagaa
agataatatc
ccttatitet
gcctaatgaa
tgagtttgac
ctcaggectyg
gagacaagtg
ctggtacttc
agatcccact
actacctgge
cagcaatgaa
agaggagtat
gttaccatcc
tgggatgage
ttetggacac

aaagctggec

ttcttggate

tgcecegteag

tgggaagaag

aaagLtgttr
ctaaatgaac
atggtaactt
tatgaggaag
accaaaactt
tgcaaagcect
attggaccce
acagtacagg
actgaaaata
tttaaagaga
ttagtaatgg
aacatccatt
aaaétggcac
aaagctggaa
acacttttte
attagagatt
agacttecatt
aaggtggatc
aagttctcea

tggeagactt
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tccaggaacec

atttgggact

tcagaaatca

atcagaggca

acttttggaa

gggcttattt

ttetggtetyg

aatttgctet

tggaaagaaa

attatcgett

ctcaggatca

ctatteattt

tgtacaatet

tttggegggt

tggtgtacag

ttcagattac

attcoggate

tgttggecacc

gcctctacat

atcgaggaaa

tactyduiyye
cctggggcea
ggcctctegt
aggadcagaa
agtgcaacat
ctectgatgtt
ccacactaac
gttttteace
ctgcaggget
ccatgcaatce
aaggattcga
cagtggacat
ctatcecaggt
ggaatgectt
caataagtgt
agcttcagga
aatcaatgce
aatgattatt
ctcteagttt

ttecactgga



accttaatgg
6480

cctccaatta
6540

cttegeatgg
6600

agtaaagcaa
6660

acctggtetc
6720

caggtgaata
6780

ggagtaacta
6840

atctcecagea
6900

gtttttcagg
6960

ctgacteget
7020

gaggttctgyg
7080

ctgecegteac
7140

ctttgtgcta
1200

ctgcatttct
7260

tttetgeage
7320

ggagaaacct
7380

cctctgtigt
7440

ttcaggttaa
7500

catggaacaa
7560

atttggacaa
7620

tcttcetttgg

ttgotcgata

agttgatgog

tatcagatge’

cttcaaaagc

atccaaaaga

ctcagggagt

gtcaagatgyg

gaaatcaaga

accttegaat

gctgegagge

ctectecetee

aatcctageca

ttggtggggy

tgectcececaga

gecatgaaage

agaaaaacta

gccteoatacyg

agcatgtttc

tctgecaasat

caatgtggat
catcegtttg
ctgtgattta
acagattact
tcgacttecac
gtggetgeaa
aaaatctectg
ccateagtgg
ctectteaca
tcacccccag
acaggaccte
tcagcteecag
gacactgeoct
gccaggaggy
ttactectte
attetteccet
tgtgatgaaa
tttaaaataa
aggatcagat

ggagagaata

tcatctggga

cacceaactce

aatagttgca

gettcatect

ctccaaggga

gtggacttec

cttaccagca

actctetttt

cctgtggtga

agttgggtge

tactgagggt

ggcagtgtec

tgaagecteeo

tgcatccaat

cttecaatat

gaaaagttag

ctttgaaaaa

aactctcagt

caatacaatc

caataactac
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taaaacacaa

attatageat

gcatgcoeatt

actttaccaa

ggagtaatgce

agaagacaat

tgtatgtgaa

ttcagaatgg

actctctaga

accagattge

ggcecactgea

cteceetgget

tgaattaact

ttaacttaac

aactaggcaa

gcctcteaga

gatatttatyg

tgtttattat

ttggagtcaa

tacagtaaag

tatttrtaac

tegeageact

gggaatggag

tatgtttgec

ctggagacct

gaaagtcaca

ggagttccte

caaagtaaag

cccacegtta

cctgaggatg

gcacctgcca

tgccttctac

atcatcagte

tettacctat

aaagaagtga

gtcaccactt

atgttazcat

cctgatcaag

aaggcaaatc

tctgtttetg



cttecdttaca catagatata attatgttat ttagtcatta Tgaggggcac d4TLOTTaTcu
7680 .

ccaaaactag cattcttaaa ctgagaatta tagatggggt tcaagaatce ctaagtecce
7740

tgaaattata taaggcattc tgtataaatg caaatgtgeca tttttetgac gagtgtecat
7800

agatataaag ccatttggte ttaattetga ccaataaaaa aataagtcag gaggatgeaa
7860

ttgttgaaag ctttgaaata aaatascaat gtcttcttga aatttgtgat ggecaagaaa
7920

gaaaatgatg a
7931

<210> 30

<211> 2351

<212> PRT

<213> Homo sapiens

<400> - 30

Met Gln Ile Glu Leu Ser Thr Cys Phe Phe Leu Cys Leu Leu Arg Phe
1 5 10 15

Cys Phe Ser Ala Thr Arg Arg Tyr -Tyr Leu Gly Ala Val Glu Leu Ser
20 25 30

Trp Asp Tyr Met Gin Ser Asp Leu Gly Glu Leu Pro Val Asp Ala Arg
35 40 45

Phe Pro Pro Arg Val Pro Lys Ser Phe Pro Phe Asn Thr Ser Val Val
50 55 60

Tyr Lys Lys Thr Leu Phe Val Glu Phe Thr Asp His Leu Phe Asn Ile
65 . 70 75 80

Ala Lys Fro 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
100 105 110

His Pro Val Ser Leu His Ala Val Gly Val Ser Tyr Trp Lys Ala Ser
115 120 125

Glu Gly Ala Glu Tyr Asp Asp Gln Thr Ser Gln Arg Glu Lys Glu Asp
130 135 140

Asp Lys Val Phe Pro Gly Gly Ser His Thr Tyr Val Trp Gln Val Leu
145 i50 155 160

Lys Glu Asn Gly Pro Met Ala Ser Asp Pro Leu Cys Leu Thr Tyr Ser
165 170 175

Tyr Leu Ser His Val Asp Leu Val Lys Asp Leu Asn Ser Gly Leu Ile
180 185 150

Gly Ala Leu Leu Val Cys Arg Glu Gly Ser Leu Ala Lys Glu Lys Thr

36



Gln
Lys
225
Ala
Val
Tyxr
Phe
Leu
305
Asp
Asp
Gln
Leu
Pro
385

Trp

Leu

Ala
Ser
465
Leu

His

Gly

Thr

210

Ser

Ala

Asn

Trp

Leu

290

Glu

Leu

Gly

Leu

Thr

370

Ser

Val

Val

Gly

Tyr

450

Gly

Ile

Gly

vVal

195

Leu

Trp

Ser

Arg

His

275

Glu

Ile

Gly

Met

Arg

355

Asp

Phe

Leu

Pro

435

Thr

Ile

Ile

Ile

Lys
515

His

His

Ala

Ser

260

Val

Gly

Ser

Gln

Glu

340

Met

Ser

Ile

Tyr

Ala

420

Gln

Asp

Leu

Phe

Thx

500

His

Lys

Ser

Arg

245

Leu

Ile

His

Pro

Phe

325

Ala

Lys

Glu

Gln

Ile

405

Pro

Arg

Glu

Gly

Lys

485

Asp

Leu

Phe

Glu

230

Ala

Pro

Gly

Thr

Ile

310

Leu

Tyr

Asn

Met

Ile

390

Ala

Asp

Ile

Thr

Pro

470

Asn

Val

Lys

Ile
215
Thr
Trp
Gly
Met
Phe
295
Thr
Leu
Val
Asn
Asp
375
Arg
Ala
Asp
Gly
Phe
455
Leu
Gln

Arg

Asp

200

Leun

Lys

Pro

Leu

Gly

280

Leun

Phe

Phe

Lys

Gln

360

val

Serx

Glu

Arg

Arg

440

Lys

Leu

Ala

Pro

Phe
520

Leu

Asn

Lys

Ile

265

Thr

Val

Leu

Cys

Val

345

Glu

Val

Val

Glu

Ser

425

Lys

Thr

Tyr

Ser

Leu

505

Pro

37

Phe

Ser

Met

250

Gly

Thr

Arg

Thr

His

330

Asp

Ala

Arg

Ala

Glu

410

Tyr

Tyr

Arg

Gly

Arg

430

Tyr

Ile

Ala Val
220

Leu Met
235

His Thr

Cys His

Pro Glu

Asn His
300

Ala Gln
315

Ile Ser

Ser Cys

Glu Asp

Phe Asp
380

Lys Lys
395

Asp Trp
Lys Ser
Lys Lys
Glu Ala

460
Glu Val
475
Pro Tyr

Ser Arg

Leu Pro

FAVSS]

Phe

Gln

Val

Arg

Val

285

Arg

Thr

Ser

Pro

Tyr

365

Asp

His

Asp

Gln

Val

445

Ile

Gly

Asn

Arg

Gly
525

Asp

Asp

Asn

Lys

270

His

Gln

Leu

His

Glu

350

Asp

Asp

Pro

Tyr

Tyr

430

Arg

Gln

Asp

Ile

Leu

510

Glu

Glu

Arg

Gly

255

Ser

Ser

Ala

Leu

Gln

335

Glu

Aszp

Asn

Lys

Ala

415

Leu

Phe

His

Thr

Tyr

485

Pro

Ile

Gly

Asp

240

Tyr

Val

Ile

Ser

Met

320

His

Pro

Asp

Ser

Thr

400

Pro

Asn

Met

5lu

Leu

480

Pro

Lys

Phe



Lys

Pro

545

Asp

Ser

Ile

Asn

Pro

625

Phe

Tyr

Serxr

Leu

Gly

705

Met

Tyr

Asn

Ser

Ile

785

Ile

Pxo

Glu

Tyr

530

Arg

Leu

Val

Len

Ile

610

Glu

Asp

Ile

Gly

Phe

690

Leu

Thr

Tyr

Asn

‘Thr

770

Glu

Gln

Thr

Thr

Lys

Cys

Ala

Asp

Phe

585

Gln

Phe

Ser

Leu

Tyr

675

Pro

Trp

Ala

Glu

Ala

755

Arg

Lys

Asn

Pro

Phe
835

Trp Thr
Leu Thr
Ser Gly

565

Gln Arg
580

Ser Val
Arg Phe
Gln Ala

Leu Gln
645

Ser Ile
660

Thr Phe
Phe Ser
Ile Leu

Leu Leu
725

Asp Ser
740

Ile Glu
Gln Lys
Thr Asp

Val Ser
805

His Gly
820

Ser Asp

Val
Arg
550
Leu
Gly
Phe
Leu
Ser
630
Leu
Gly
Lys
Gly
Gly
710
Lys
Tyxr
Fro
Gln
Fro
790
Ser

Leu

Asp

Thr

535

Tyr

Ile

Asn

Asp

Pro

615

Asn

Ser

Ala

His

Glu

695

Cys

Val

Glu

Arg

Phe

715

Txp

Ser

Sexr

Pro

Val
Tyr
Gly
Gln
Glu
600
Asn
Ile
Val
Gln
Lys
680
Thr
His
Ser
Asp
Ser
760
Asn
Phe
Asp

Leu

Ser
840

Glu

Ser

Pro

Ile

585

Asn

Pro

Met

Cys

Thr

665

Met

Val

Asn

Ser

Asp

Ser

Leu

570

Met

Arg

Ala

His

Leu

650

Asp

Val

Phe

Ser

Cys

730

Tle

745

Phe

Ala

Ala

Leu

Ser

825

Pro

38

Ser

Serx

Thr

His

Leun

810

Asp

Gly

Gly

Phe

555

Leu

Ser

Ser

Gly

Ser
635

Tyr

Met

Asp

715

Asp

Ala

Gln

Thr

795

Met

Leu

Ala

Pro

540

Val

Iie

Asp

Trp

Val

620

Ile

Glua

Leu

Glu

Ser

700

Phe

Lys

Tyx

Asn

Ile

780

Thr

Leu

Gln

Ile

Thr

Asn

Cys

Lys

Tyr

605

Gln

Asn

Val

Ser

Asp

685

Met

Arg

Asn

Leu

Ser

765

Pro

Pro

Leu

Glu

Asp
845

Lys

Met

Tyr

Arg

590

Leu

Leu

Gly

Ala

Val

670

Thr

Glu

Asn

Thr

Leu

750

Arg

Glu

Met

Arg

Ala

830

Ser

Ser

Glu

Lys

575

Asn

Thr

Glu

Tyr

Tyx

655

Phe

Leu

Asn

Arg

Gly

735

Ser

Asn
Pro
Gln
815

Lys

Asn

Asp

Arg

560

Glu

Val

Glu

Asp

Val

640

Trp

Phe

Thr

Pro

Gly

720

Asp

Lys

Arg

Asp

Lys

800

Ser

Tyr

Asn



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

Asp Met Val Phe Thr Pro Glu Ser Gly Leu Gln Leu Arg Leu Asn Glu
865 870 8175 880

Lys Leu Gly Thr Thr Ala Ala Thr Glu Leu Lys Lys Leu Asp Phe Lys
885 890 895

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
930 935 940

Ser Ser Pro Leu Thr Glu Sexr Gly Gly Pro Leu Ser Leu Ser Glu Glu
945 950 955 960

Asn Asn ASp Ser Lys Leu Leu Glu Ser Gly Leu Met Asn Ser Gln Glu
965 970 975

Ser Ser Trp Gly Lys Asn Val Ser Ser Thr Glu Ser Gly Axrg Leu Fhe
980 985 990

Lys Gly Lys Arg Rla His Gly Pro B&la Leu Leu Thr Lys Asp Asn Ala
995 © 1000 1005

Leu Phe DLys Val Ser Ile Ser Leu Leu Lys Thr Asn Lys Thr Ser
1010 1015 1020

Asn Asn Ser Ala Thr Asn Arg DLys Thr His Ile Asp Gly Fro Ser
1025 ‘ 1030 1035

Leu Leu Ile Glu Asn Ser Pro Ser Val Trp Gln Asn Ile Leu Glu
1040 1045 1050

Ser Asp Thr Glu Phe Lys Lys Val Thr Pro Leu Ile His Asp Arg
1055 1060 1065

Met Leu Met Asp Lys Asn Ala Thr Ala Leu Arg Leu Asn His Met
107¢ 1075 1080

Ser Asn Lys Thr Thr Ser Ser ©Lys Asn Met Glu Met Val Gln Gln
1085 1090 1085

Lys Lys Glu Gly Pro Ile Pro Pro Asp Ala Gln Asn Pro Asp Met
1100 1105 1110

Ser Phe Phe Lys Met Leun Phe Leu Pro Glu Ser Ala Arg Trp Ile
1115 1120 1125

Gln Arg Thr His Gly Lys Asn Ser Leu Asn Ser Gly Gln Gly Pro
1130 1135 1140

Ser Pro Lys Gln Leu Val Ser Leu Gly Pro Glu Lys Ser Val Glu
1145 1150 1155

Gly Gln Asn Phe Leu Ser Glu Lys Asn Lys Val Val Val Gly Lys

38



Gly

Ser

Asn

Leu

Ala

Arg

Glu

Lys

Asn

Leu

Asp

Ser

Ile

Ile

Ser

Gln

Asp

Lys

1180

Glu
1175

Ser
119G

Asn
1205

Lys
1220

Thr
1235

Ser.
1250

Pro
1265

Thr
1280

Asn
1295

Tyr
1310

Phe
1325

Pro
1340

Thr
1355

Thr
1370

Thr
1385

Pro
1400

Phe
1415

Asp
1430

Ser
1445

Asn
1460

Fhe

Arg

Thr

Glua

val

Thr

Val

Lys

Leu

Ala

Val

Leu

Ser

Leu

Gln

Gln

Pro

Asn

Gly

Asn

Thr

Asn

His

Thr

Thr

Arg

Leu

Lys

Glu

Cys

Thr

Glu

Thr

Thr

Ser

Ala

Ser

Ser

val

Len

Lys

Leu

Asn

Leu

Gly

Gln

Gln

His

Gly

Thr

Gln

Glu

Gln

Gln

Pro

Asn

Ile

Ser

Gln

Ser

Asp

Phe

Gln

Ile

Thr

Asn

Asp

Thr

Leu

Thr

Arg

Thr

Trp

Ile

Leu

Arg

Arg

His

Glu

Leu

.1165

Val
1180

Leu
1195

Glu
1210

Gln
1225

Lys
1240

Val
1255

Phe
1270

Ala
1285

Gly
1300

Arg
1315

Ser
1330

Glu
1345

Ser
1360

Asp
1375

Ser
1390

Ser
1405

Pro
1420

Leun
1435

Ser
1450

Ala
1465

Gly

Thr

Lys

Glu

Asn

Glu

Asn

Ile

Lys

Leu

Lys

Tyr

Asp

Pro

Ile

Pro

Ser

Ile

Leun

Asn

Lys

Asn

Phe

Gly

Ser

Phe

Gln

Ser

Arg

Glu

Asn

Asn

Cys

Leu

Tyr

Ala

Leu

40

Lys

Leu

Ile

Val

Met

Ser

Leu

Ser

Thr

Pro

Ala

Lys

Met

Glu

Leu

Pro

Leu

Ala

Phe

Thr

Glu

Asp

Gln

Val

Lys

Tyr

Asn

Lys

Lys

Asn

Leu

Arg

Lys

Lys

Thr

Ile

Thr

Ser

Leu

Leu

1170

Met
1185

Asn
1200

Glu
1215

Leu
1230

Asn
1245

Asp
1260

Asp
1275

Lys
1230

Gln
1305

Thr
1320

Lys
1335

Ile
1350

His
1365

Glu
1380

Arg
1395

Ala
1410

Arg
1425

Tyr
1440

Gln
1455

Glu
1470

Val

Leu

Glu

Pro

~Leu

Gly

Ser

Gly

Ile

Sexr

Gln

Ile

Leu

Lys

Ser

Lys

Val

Arg

Gly

Met

Phe

His

Ile

Gln

Phe

Ala

Thr

Glu

vVal

Gln

Phe

Val

Thr

Gly

His

Val

Leu

Lys

Ala

Thr

Pro

Glu

Glu

Ile

Leun

Tyr

Asn

Glu

Glu

Gln

Arg

Pro

Ala

Ser

Ser

Fhe

Lys

Lys

Gly


IP-TEMP
Pencil


Asp

Val

Leu

Ile

Pro

Glu

Pro

Lys

Ile

Thr

Glu

Pro

Leu

Ile

Asp

Tyr

Thr

Gly

Gly

Asp

Gln
1475

Thr
1490

Pro
1505

Tyr
1520

Gly
1535

Gly
1550

Phe
1565

Leu
1580

Pro
1585

Ala
1610

Ser
1625

Glu
1640

Cys
1655

Thr
1870

Asp
1685

Asp
1700

Arg
1715

Met
1730

Ser
1745

Gly
1760

Arg

Tyr

Lys

Gln

His

Ala

Len

Leu

Lys

Fhe

Asn

Ile

Ser

Arg

Thr

Glu

His

Ser

Val

Ser

Glu

Lys

Thr

Lys

Leu

Ile

Arg

Asp

Glu

Glu

Gln

Thr

Ile

Asp

Tyr

Sexr

Pro

Phe

val

Lys

Ser

Asp

Asp

Lys

Val

Pro

Glu

Lys

Ala

Val

Asn

Thr

Ser

Glu

Phe

Ser

Gln

Thr

Gly

Val

Gly

Leu

Leu

Trp

Ala

Leu

Trp

Lys

Ile

Thr

Pro

Leu

val

Asn

Ile

Pro

Phe

Gln

Ser
1480

Glu
1495

Lys
1510

Phe
1525

Val
1540

Asn
1555

Thr
1570

Ala
1585

Lys
1600

Asp
1615

Ala
1630

Trp
1645

Fro
1660

Gln
1675

Glu.
1690

Gln
1705

Ala
1720
His
1735

Lys
1750

Pro
1765

Leu

Asn

Val

Pro

Glu

Glu

Giliu

Trp

Ser

Thx

Ala

Ala

Val

Ser

Met

Ser

Ala

Val

Lys

Leu

Gly
Thr
Glu
Thr
Gly
Ala
Ser
Asp
Gln
Ile
Ile
Lys
Leu
Asp
Lys
Pro
val
Leu
val

Tyr

41

Thr

Val

Leu

Glu

Ser

Asn

Ser

Asn

Glu

Leu

Asn

Gln

Lys

Gln

Lys

Arg

Glu

Arg

Val

Arg

Ser

Leu

Leu

Thr

Leu

Arg

Ala

His

Lys

Ser

Glu

Gly

Arg

Glu

Glu

Ser

Arg

Asn

Fhe

Gly

Ala
1485

Pro
1500

Pro
1515

Ser
1530

Leu
1545

Pro
1560

Lys
1575

Tyx
1590

Ser
1605

Leu
1620

Gly
1635

Arg
1650

His
1665

Glu
1680

Asp
1695

Phe
1710

Leu
1725

Arg
1740

Gln
1755

Glu
1770

Thr

Lys

Lys

Asn

Gln

Gly

Thr

Gly

Pro

Asn

Gln

Thr

Gln

Ile

Phe

Gln

Trp

Ala

Glu

Leu

Asn

Pro

Val

Gly

Gly

Lys

Pro

Thr

Glu

Ala

Asn

Glu

Arg

Asp

Asp

Lys

Asp

Gln

Phe

Asn

Ser

Asp

His

Ser

Thr

Val

Ser

Gln

Lys

Cys

Lys

Arg

Glu

Tyr

Ile

Lys

Tyr

Ser

Thr

Glu



His

Asn

FPhe

Tyx

Phe

Lys

Thr

Glu

Tyr

Ile

Ala

Asn

val

Pro

Ile

Met

Leu

Ser

Tyr

Leu
1775

Ile
1790

Tyr
1805

Glu
1820

Phe
1835

Asp
185G
1865

Asn
1880

Phe
1895

Phe
1910

Gln
1925

Ile
1940

Gln
1855

Glu
1970

Arg
1985

Gly
2000

Trp
2015

Ser
2030

Gly
2045

Gly
2060

Ser

Gly Leu
Met Val
Ser Ser
Pro Arg
Trp Lys
Cys Lys
Val His
Thr Leu
Ala Leu
Thr Glu
Met Glu
Asn Gly
Asp Gln
AsnAIle
Lys Lys
Val Phe
Arg Val
Thr Leu
Met Ala
Gln Tyr

Gly Ser

Leu

Thr

Leu

Lys

Val

Ala

Ser

Asn

Phe

Asn

Asp

Tyx

Arg

His

Glu

Glu

Glu

Phe

Ser

Gly

lle

GLy

Phe

Ile

Asn

Glin

Trp

Gly

Pro

Phe

Met

Pro

Ile

Ile

Ser

Glu

Thr

Cys

Leu

Gly

Gln

Asn

rro
1780

Arg
1795

Ser
1810

Phe
1825
His
1840

Ala
1855

Len
1870

Ala
1885

Thr
1900

Glu
1915

Thr
1930

Met
1945

Arg
1960

Ile

1975

Tyr
1920

val
2005

Leu
2020

Val
2035

His
2050

Trp
2065

Ala

ryr
Asn
Tyr
Val
His
Tyr
Ile
His
Ile
Arg
Phe
Asp
Trp
ﬁis
Lys
Glu
Ile
Tyr
Ile
Ala

Trp

lle
Gln
Glu
Lys
Met
Phe
Gly
Gly
Phe
Asn
Lys
Thr
Tyr
Phe
Mét
Met
Gly
Ser
Arg
Pro

Sex

42

Arg

Ala

Glu

Pro

Ala

Ser

Pro

Arg

Asp

Cys

Glu

Leu

Leu

Ser

Ala

Leu

Glu

Asn

Asp

Lys

Thr

Ala

Ser

Asp

Asn

Pro

Asp

Leu

Gln

Glu

AR
1785

Arg
1800

Gln
1815

Glu
1830

Thr
1845

Val
1860

Leu
1875

Val
1890

Thr

" 1805

Arg

Asn

Pro

Leu

Gly

Leu

Pro

His

Lys

Phe

Leu

Lys

Ala
1920

Tyr
1935

Gly
1350

Ser
1965

His
1980

Tyr
1985

Ser
2010

Leu
2025

Cys
2040

Gln
2055

Ala
2070

Glu

val

Pro

Arg

Thr

Lys

Asp

Val

Thr

Lys

Pro

Axrg

Leu

Met

Val

Asn

Lys

His

Gln

Ile

Arg

Pro

uiu
Tyr
Gln
Lys
Asp
Leu
Cys
Val
Ser
Cys
Phe
Val
Gly
Phe
Len
Ala
Ala
Thr
Thr
Leu

Phe

ASP

Ser

Gly

Thrx

Glu’

Glu

His

Gln

Trp

Asn

His

Met

Ser

Thr

Tyr

Gly

Gly

Pro

Ala

His

Ser



Trp

Lys

Gln

Tyr

Val

Ile

Ser

Ser

Ile

Pro

Gln

Ser

Ser

Val

Pro

GCly

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

2075

Ile
2090

Thr
2105

Phe
2120

Arg
2135

Asp
2150

Ala
2165

Thr
2180

Met
2195

Thr
2210

Ser
2225

Pro
2240

Lys
2255

Leu
2270

Gln
2285

Lys
2300

Ser
2315

Gln
2330

Cys
2345

31

1471
DNA
Homo sapiens

Lys
Gln
Ile
Gly
Ser
Arg
Leu

Fro

Lys
Gln
Thr
Leu
Asp
Val
Leu
Ser

Glu

Val

Gly

Ile

Asn

Ser

Tyr

Arg

Leu

Ser

Ala

Val

Met

Thr

Gly

Phe

Asp

Tzp

Ala

Asp

Ala

Met

Ser

Gly

ile

Met

Gly

Ser

Arg

Asn

Lys

Ser

His

Gln

Pro

Val

Gln

Leu

Arg

Tyz

Thr

Ile

Arg

Glu

Met

Tyr

Leu

Asn

Val

Mat

Gln

Gly

Pro

His

Asp

2080

Leu
2095

Gln
2110

Ser
2125

Gly
2140

Lys
2155

Leu
2170

Leu
2185

Glu
2200

Phe
2215
His
2230

Pro
2245

Thr
2260

Tyxr
2275

Trp
2280

Asn
2305

Leu
2320

Gln
2335

Leu
2350

Ala

Lys

Leu

Thr

His

His

Met

Ser

Thrx

Leu

Lys

Gly

Val

Thr

Gln

Leu

Ile

Tyr

Pro

Phe

Asp

Leu

Asn

Pro

Gly

Lys

Asn

Gin

Glu

Val

Lys

Leu

Asp

Thr

Ala

43

Met

Ser

Gly

Met

Ile

Thr

Cys

Ala

Met

Gly

Trp

Thr

Glu

Phe

Ser

Arg

Leu

Ile

Ser

Lys

Val

Phe

His

Asp

Ile

Phe

Arg

Leu

Thr

Phe

Phe

Phe

Tyr

Arg

2085

Ile
2100

Leu
2115

Lys
2130

Phe
2145

Asn
2180

Tyr
2175

Leu
2190

Ser
2205

Ala
2220

Ser
2235

Gln
2250

Gln
2265

Leu
2280

Gln
2285

Thr
2310

Leu
2325

Met
2340

His

Tyr

Trp

Phe

Pro

Ser

Asn

Asp

Thr

Asn

Val

Gly

Ile

Asn

Pro

Arg

Glu

Gly

Ile

Gln

Gly

Pro

Tle

Ser

Ala

Trp

Ala

Asp

Val

Ser

Gly

val

Ile

vVal

Ile

Ser

Thr

Asn

Ile

Arg

Cys

Gln

Ser

Trp

Phe

Lys

Ser

Lys

Val

His

Leu


IP-TEMP
Pencil


<400> 31
atggegceecg
60

cacgccttge

- 120

cggctcagag
180

caacatgcaa
240

agcacataca
300

agctctgacc
360

aggecccgget
420

cgcaagtgec
480

tgcaagececet
540

cceccaccaga
600

acgtecacgt
660

tecacacgat
720

ttectgetee
780

ccagttggac
840

tgtgtcatca
900

cectcacttge
960

atcacagege
1020

agggegecca
1080

gcecegggeca
1140

gtecacctgeca
1200

tcgeegtetyg

ccgeceaggt

aatactatga

aagtettctyg

cccagetctg

aggtggaaac

ggtactgege

gccegggett

gtgcoccggg

tctgtaacgt

cececcaceaqg

cccaacacac

caatgggcece

tgattgtggg

tgacccaggt

ctgccgataa

cgagctccag

ctcggaacca

gcaccgggag

tegtgaacgt

ggccgoegetg

ggcatttaca

ccagacagct

taccaagacc

gaactgggtt

tcaagecetge

gctgagcaag

cggegtggee

gacgttetee

ggtggccatce

gagtatggec

gecagccaact

cageccoecea

tgtgacagcc

gaaaaagaag

ggeccggggt

cagcagctece

geccacagaca

ctcagattcet

ctgtagecagce

gcegteggac

cectacgece

cagatgtget

teggacacceg

cccgagtget

actegggaac

caggagggat

agaccaggaa

aacacgactt

cctgggaatg

ccaggggcay

ccagaacccea

gctgaaggga

ttgggtctac

ccettgtgee

acacagggec

ctggagagcet

ccaggegtgg

teccectggtg

tctgaccaca

44

tggagctctg
cggageccgyg
gcagcaaatyg
tgtgtgactc
tgagctgtgg
agaaccgcat
gceggctagtyg
ctgaaaqatc
catccacgga
caagcatgga
tacacttace
gcactgctee
gcactyggcga
taataatagg
tgcagagaga
ccgagcagea
cggceagtge
aggccagtgg
geecatgggac

gctcacagtg

ggctgeggeg
gagcacatge
ctegeeggge
ctgtgaggac
cteecgetgt
ctgcacctge
cgcgecgetg
agacgtggtg
tatttgcagg
tgcagtctge
ccagecagtg
aagcacctcec
cttegetett
agtggtgaac
agccaaggtg
gcacctgctyg
gttggacaga
ggccggggag
ccaggtcaat

ctectececaa



daccagctcca
1260

gtceocecttet
1320

ctggggagcea
1380

agttaaccayg
1440

accctgcgaa

caatgggaga cacagattcce

ccaaggagga atgtgecttt

ccgaagagaa gcccctgeee

gcegotgtgg gotgtgtegt

ggggccctgg teettecagg

agcecectegyg

cggtcacage

cttggagtge

agccaaggtyg

agroocccgaa yggacydyvay
tggagacgce agagacccetg
ctgatgetgy gatgaagcece

ggctgagece tggecaggatg

1471

<210>
<211>
«212>
<213>

 <400>
Met Ala Pro

1

Trp

Ala

Thr

Val

65

Ser

Gly

Glu

Ser

Pro

145

Cys

Asp

Asn

Met

Ala

Pro

Ala

50

Phe

Thr

Ser

Glin

Lys

130

Gly

Lys

Ile

Ala

Ala

32
461
BRT
Homo

32

Ala

Glu

35

Gln

Cys

Tyr

Arg

Asn

115

Gln

Phe

Pro

Cys

Ser

195

Pro

sapiens
Val Ala
Ala

20

Pro

Met Cys

Thr

Thr Gln

85
Cys Ser
100

Arg Ile

Glu Gly
Gly Val

Rla
165

Cys

Arg Pro

180

Met

Gly Ala

Lys.

Val

Ala

Ser

Cys

Thr

70

Leu

Ser

Cys

Cys

Ala

150

Pro

His

Ala

Val

Trp

Leun

Thr

Ser

55

Ser

Trp

Asp

Thr

i35

Arg

Gly

Gln

Val

His

Ala

Pro

Cys

40

Lys

Asp

Asn

Gln

Cys

120

Leu

Pro

Thr

Ile

Cys

200

Leu

Ala
Ala
25

Arg
Cys
Thr
Trp
Val
105
Arg
Cys
Gly
Phe
Cys
185

Thx

Pro

45

Leu
10

Gln
Leu
Ser
Val
Val
90

Glu
Pro
Ala
Thr
Ser
170
Asn

Ser

Gln

Ala

Val

Arg

Pro

Cys

75

Pro

Thr

Gly

Pro

Glu

155

Asn

Val

Thzx

Pro

Val Gly Leu

Ala Phe Thr

30
Glu Tyr
45

Tyr

Gly Gln His

60

Asp Ser Cys

Glu Cys Leu

Gln Ala Cys

110

Tyr
125

Trp Cys

Leu
140

Arg Lys

Thr Ser Asp

Thr Thr Ser

Val Ile

150

Ala

Pro Thr

205

Ser

Val Ser Thr

Glu

15

Pro

Asp

Ala

Glu

Ser

95

Thr

Ala

Cys

Val

Ser

175

Pro

Arg

Arg

Leu

Tyr

Gln

Lys

Asp

80

Cys

Arg

Leu

Arg

Val

160

Thr

Gly

Ser

Ser



210 215 2290

Gln His Thr Gln Pro Thr Pro Glu Pro Ser Thr Ala Pro Ser Thr Ser -
225 230 235 240

Phe Leu Leu Pro Met Gly Pre Ser Pro Pro Ala Glu Gly Ser Thr Gly
245 250 255

Asp Phe Ala Leu Pro Val Gly Leu Ile Val Gly Val Thr Ala Leu Gly
260 265 270

Len Leu Ile Ile Gly Val Val Asn Cys Val Tle Met Thr Gln Val Lys
275 280 285

Lys Lys Pro Leu Cys Leu Gln Arg Glu Ala Lys Val Pro His Leu Pro
280 295 300

Ala Asp Lys Ala Arg Gly Thr Gln Gly Pro Glu Gln Gln His Leu Leu
305 310 315 320

Ile Thr ARla Pro Sexr Ser Ser Ser Ser Ser Leu Glu Ser Ser Ala Ser -
325 330 335

Ala Leu Asp Arg Arg Ala Pro Thr Arg Asn Gln Pro Gln Ala Pro Gly
340 345 350

Val Glu Ala Ser Gly Ala Gly Glu Ala Arg Ala Ser Thr Gly Ser Ser
358 360 365

Asp Ser Ser Pro Gly Gly His Gly Thr Gln Val Asn Val Thr Cys Ile
370 375 380

Val Asn Val Cys Ser Ser Ser Asp His Ser Ser Gln Cys Ser Ser Gln
385 330 395 400

Ala Ser Ser Thr Met Gly Asp Thr Asp Ser Ser Pro Ser Glu Ser Pro
405 410 415

Lys Asp Glu Gln Val Pro Phe Ser Lys Glu Glu Cys Ala Phe Arg Ser .
420 425 430

Gln Leu Glu Thr Pro Glu Thr Leu Leu Gly Ser Thr Glu Glu Lys Pro
435 440 445

Leu Pro Leu Gly Val Pro Asp Ala Gly Met Lys Pro Ser
450 455 460

<210> 33

<211> 1475

<212> DWA

<213> Homo sapiens

<400> 33
tccacctgte ccegeagege cggetcgege ccteectgeecyg cagecaccga gecgecgtet
60

agcgeccega cctcgecace atgagagecc tgetggegeg cctgettete tgegtectgg
120

tcgtgagega cteccaaagge agecaatgaac ttcatcaagt tocatcgaac tgtgactgte
130

46



taaatggagg
240

caaagaaatt
300

atggtcactt
360

ggaactectge
420

tgggeetggg
480

atgtgcaggt
540

gaaaaaagcc
600

gygccecgett
660

cggecatceta
720

tcagﬁccttg
780

actacatcgt
840

ttgaggtygga
900

acgacattgc
960

ctatacagac
1020

agatcactyg
1080

tgactgttgt
1140

aagtcaccac
1200

gagactcagqg
1260

tgagctgggy
1320

acttcttacc
1380

aacatgtgtyg

cggagggeay

ttaccgagga

cactgtecctt

gaaacataat

gggcctaaaqg

cteecteoteoet

taagattatt

caggaggcac

ctgggtgatc

ctacctgggt

aaacctcate

cttgctgaag

catctgectg

ctttggaaaa

gaagctgatt

caaaatgctg

gggaccceta

ccgtggatgt

ctggateege

tccaacaagt
cactgtgaaa
aaggccagca
cagcaaacgt
tactgcagga
ccgettgtee
ccagaagaat
gggégagaat
cgggggggct
agcgcecacac
cgctcaagge
ctagacaagg
atccgtteca
ccectegatgt
gagaattcta
tcececaceggg
tgtgectgcty
gtctgttccee

gccctgaagg

agtcacacca

acttctccaa

tagataagtc

ctgacaccat

accatgccca

acccagacaa

aagagtgcat

taaaatttca

tcaccaccat

ctgtcaccta

actgctteat

ttaacteccaa

actacagcge

aggagggcayg

ataacgatce

ccgactatct

agtgtecagcea

acccacagtyg

teccaaggecy

acaagceagyg

aggaagagaa

47

cattcactgg

aaaaacctge

gggccggecc

cagatctgat

ccggaggega

ggtgecatgac

gtgtggccaa

cgagaaccag

cgtgtgtgga

tgattacceca

cacgeaaggg

tgacacgctt

gtgtgcecgcag

ccagtttgge

ctatceggag

gceceactac

gaaaacagat

catgactttg

cgtctacacg

tggcctggee

tgcaactgee
tatgagggga
tgectgecet
gctetteage
ccetggtget
tgegeagatg
aagactctga
cectyggtttg
ggcagcctea
aagaaggagy
gagatgaagt
gctcacceaca
ccatccegga
acaagetgtg
cagctgaaga
técggctctg
tecctgecagg
actggaattg
agagtctcac

ctctgagggt



ccccagdgag gaaacgggea ccaccegett tottgetggt tgtcatttit gcaqtﬁgagt
1440 ‘

catctccate agectygtaaga agagactggg aagat

1475

<210> 34

<211> 431

<212> PRT

<213> Homo sapiens

<400> 34

Met Arg Ala Leu Leu Ala Arg Leu Leu Leu Cys Val Leu Val val Ser
1l 5 16 15

Asp Ser Lys Gly Ser Asn Glu Leu His Gln Val Pro Ser Asn Cys Asp
20 25 30

Cys Leu Asn Gly Gly Thr Cys Val Ser Asn Lys Tyr Phe Ser Asn Ile
35 40 _ 45

His Trp Cys Asn Cys Pro Lys Lys Phe Gly Gly Gln His Cys Glu Ile
50 55 60

Asp Lys Ser Lys Thr Cys Tyr Glu Gly Asn Gly Eis Phe Tyr Arg Gly
Lys Ala Ser Thr Asp Thr Met Gly Arg Pro Cys Leu Pro Trp Asn Ser
85 : 50 95

Ala Thr Val Leu Gln Gln Thr Tyr His Ala His Arg Ser Asp Ala Leu
100 105 110

Gln Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Bsn Pro Asp Asn Arg
115 120 iz5s

Arg Arg Pro Trp Cys Tyr Val Gln Val Gly Leu Lys Pro Leu Val Gln
130 135 140

Glu Cys Met Val His Asp Cys Ala Asp Gly Lys Lys Pro Ser Ser Pro
145 150 155 160

Pro Glu Glu Leu Lys Phe Gln Cys Gly Gln Lys Thr Leu Arg Pro Arg
165 170 175

Phe Lys Ile Ile Gly Gly Glu Phe Thr Thr Ile Glu &sn Gln Pro Trp
180 185 190

Phe Ala Ala Ile Tyr Arg Arg His Arg Gly Gly Ser Val Thr Tyr Val
195 200 205

Cys Gly Gly Ser Leu Ile Ser Pro Cys Txp Val Ile Ser Ala Thr His
210 215 220

Cys Phe Ile Asp Tyr Pro Lys Lys Glu Asp Tyr Ile Val Tyr Leu Gly
225 230 235 240

Arg Ser Arg Leu Asn Ser Asn Thr Gln Gly Glu Met Lys Phe Glu Val
245 250 255

Glu Asn Leu Ile Leu His Lys Asp Tyr Ser Ala Asp Thr Leu Ala His

48


IP-TEMP
Pencil


His Asn
Ala Gln
290

Asn Asp
305

Glu Asn
Val Lys
Ser Glu
Thr Asp

370

Gln Gly
385

Ala Leu
Pro Trp

<210>
<211i>
<212>
<213>
<400>
Asp Ile
1

Asp Arg
Val Bla

Tyr Ser
50

Sexr Arg
65

Glu Asp

Thx FPhe

<210>
<211>

Asp

275

Pro

Pro

Ser

Leu

Val

355

Ser

Arg

Lys

Ile

35
107
PRT

35
Gln

Val

Trp

35

Ala

Ser

Phe

Gly

36
120

Ser

Gln

Thr

Ile

340

Thr

Cys

Met

Asp

Arg
420

Met

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Ala

Arg

Fhe

Asp

325

Ser

Thr

Gln

Thr

Lys
405

Ser

Mus musculus

Thr
I;e
Gln
Phe
Thr
Thr

85

Gly

Leu
Thr
Gly
310
Tyr
His
Lys
Gly
Leu
380

Pro

His

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Leu

Ile

295

Thr

Leu

Arg

Met

Asp

375

Thr

Gly

Thr

Ser

Cys

Lys

Tyx

55

Phe

Tyr

Lys

Lys

280

Gln

Ser

Tyr

Glu

Leu

360

Ser

Gly

Val

Lys

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

265

Ile

Thr

Cys

Pro

Cys

345

Cys

Gly

Ile

Tyr

Glu
425

Ser

Ala

25

Gly

Gly

Lau

Gln

Glu
105

49

Arg

Ile

Glu

Glu

330

Gln

Ala

Gly

Vval

Thr

410

Glu

Ser

10

Ser

Lys

Val

Thr

Gln
80

Ile

Ser

Cys

Ile

315

Gln

Gln

Ala

Pro

Ser

385

Arg

Asn

Leu

Gln

Ala

Pro

Ile

75

His

Lys

Lys

Leu

300

Thr

Leu

Pro

Asp

Leu

380

Trp

Val

Gly

Ser

Asp

Pro

Ser

60

Ser

Tyr

Glu Gly
285

Pro Ser

Gly Phe

Lys Met

His Tyr

350

Pro Gln
365

Val Cys
Gly Arg

Ser His

Leu Ala
430

Ala Ser

Val Asn
30

Lys Leu
45
Arg Phe

Ser Leu

Thr Thr

Arg

Met

Gly

Thr

335

Tyr

Trp

Ser

Gly

Phe

415

Leu

Vval

15

Thr

Leu

Ser

Gln

Pro
a5

Cys

Tyr

Lys

320

Val

Gly

Lys

Leu

Cys

400

Leu

Gly

Ala

Ile

Gly

Pro

80

Pro



<212> PRT
<213> Mus musculus

<4005 36
Glu Val Gln Leu

1

Ser

Tyr

Ala

Lys

65

Leu

Ser

Gly

Leu

Ile

Arg

50

Gly

Gln

Arg

Thr

Arg

His

35

Ile

Arg

Met

Trp

Leu
115

Leu
20

Trp
Tyr
Phe
Asn
Gly

100

Val

Val
5
Ser
Val
Pro
Thr
Sex
85

Gly

Thx

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

<400>

37
120
PRT

Mus musculus

37

Gln Val Thr L.eu Arg

1

Thr Leu
Gly Met
Trp Leu

50

Leuw Lys

65

5

Thr Leu Thr
20

Ser Val Gly
35

Ala Asp Ile

Ser Arg Leu

Val Leu Lys Val Thr

Cys Ala

Gly Thr

<210>
<211>
<212>

83

Arg Ser Met
100

Thr Val Thr
115

38
106
PRT

Glu

Cys

Arg

Thr

Ile

70

Leu

Asp

Val

Glu

Cys

Trp

Trp

Thr

70

Asn

Ile

Val

Ser

Ala

Gln

Asn

55

Ser

Arg

Gly

Ser

Sexr

Thr

Ile

Trp
55

Ile
Met

Thr

Ser

Ala Ser
25

Ala Pro
40

Gly Tyr

Ala Asp

Ala Glu

Phe Tyr
105

Ser
120

Gly Pro

Phe Ser
25

Arg Gln
40

Asp Asp
Ser Lys
Asp Pro
Asn Trp

105

Ser
120

50

Gly Leu Val
10

Gly Phe Asn
Gly Lys Gly
Thr Arg Tyr

60

Thr Ser Lys
75

Asp Thr Ala
90

Ala Met Asp

Ala Leu Val
10

Gly Phe Ser
Pro Ser Gly
Lys Lys Asp

60

Asp Thr Ser
75

Ala Asp Thr
90

Tyr Phe Asp

Gln

Ile

Leu

45"

hla

Asn

val

Tyr

Pro

Lys

30

Glu

Asp

Thr

Tyr

Trp

- 110

Lys

Jeu

Lys

45

Tyxr

Lys

Ala

Val

Pro

Ser

30

Ala

Asn

Asn

Thr

Trp
110

Gly
15

Asp
Trp
Ser
Ala
Tyzr
95

Gly

Thr
i5

Thr
Leu
Pro
Gln
Tyr
95

Gly

Gly

Thr

Val

Val

Tyr

B8O

Cys

Gln

Gln

Ser

Glu

Ser

Val

80

Tyzr

Ala



<Z13> Mus musculus

<400> 38
Asp Ile Gln
1

val

Asp Arg

His Trp Iyr

35

Thr
50

Asp Ser

Gly Ser

65
Phe

Asp Ala

Phe Gly Gly

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

39
1039
DNA
Homo

<400> 39
tcetgecacag
60

ttttectttaa
120

cattctegte
i8¢

ggggegetge
240

ttcaacatce
300

gtgeagatec
360

actgcegtgg
420

gtggtcagtg
480

cetgaccagg
540

aacgacacct
600

Gly

Met Thr

5

Thr
20

Iie

Gln Gln

Lys Leu

Thr Glu

Thr Tyr

85

Gly
100

Thr

sapiens

gcagtgectt

gcagcaaaag gagaaaattg

atctectgagg”

tggecactgge

agacatttgg

tgagccgeta

ggaagctgct

agccactggyg

tgtctgeggt

tcaaccgaga

Gln

Thr

Lys

Ala

Phe

70

Tyr

Lys

Ser Pro

Cys Lys

Pro Gly

40

Ser
55

Gly
Thr Leu
Cys FPhe

Leu Glu

gaagtécttc

acatcaccat
ggccctacty
ggagaccaag
tgacategec
ggacaacctce
acggaacagc
ggacagctac

gececageeatt

Thr
10

Ser Leu

Cys Gln Leu

25

Lys Ala Pro

Val Pro Ser

Thr Ile Ser

75
Gln

Gly Ser

20

Ile
108

Lys

ttcagagacc
tcatcaaagg
catctcagga
cagggggecg
atgtcéaatg
ctggtccagg
aatcaggatg
tataaggagce
tactacgatg

gtecaggttct

51

Ser Ala

Ser Val

30

Leu
45

Lys Trp

Arg Phe

Ser Leu Gln

Gly Tyr Pro

tttcttecata
atattccaga
tgaggggeat
tgtecctgaa
ccaccctegt
aggtcagaga
caccagacac
gctacectgtt
atggctgcga

tcteceggtt

Ser

Gly

Ser

Val
15

Gly

Tyr Met

Ile Tyr

Gly Ser

Pro Asp

80

Fhe
95

Thr

gactactttt
ttcttgacag
gaagctgctyg
gatcgcagece
cagctacatt
cagccaccty
ctatcactac
cgtgtacagy
gcectgegag

cacagaggtc



agggagtttg
660

gctctetatg
720

atgggcgact
780

ctgtggacaa
840

cccacgcact
900

gtteccegact
260

gcccaageoca
1020

cacaccagtt
1039

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

40
282
PRT
Homo

<400> 40
Met Arg Gly
1

Gln

Leu Gly

Phe Gly Glu

a5
Gln Ile
50

Len

Ser His Leu

"&b
Ala

Pro Asp

Ser Tyr Lys

Ala Val Asp

115

Thr
130

Asp Phe

Thr
145

Glu Val

Asp Ala Val

ccattgttcc

acgtctacct

tcaatgeggg

gccceacett

gtgcetatga

cggectettee

r

tcagtgaccea

gaactgecag

sapiens

Met Lys

5

Ala
20

Val

Thr Lys

Ser Arg

Thr Ala

Thr Tyr
85

Glu
100

Arg
Ser Tyr
Asn

Arg

Arg Glu

Leu

Ser

Met

Fyr

Val

70

His

Tyr

Tyxr

Giln

Phe

cctgcatgeqg

ggatgtceaa

ctgecagctat

ccagtggetg

caggatcgty

ctttaactte

ctatcecagtg

Leu Gly

Leu

Lys

Asn
40

Ser

Asp 1le

Gly Lys
Tyr Val
Phe

Len

Asp
120

Tyr

Pro Ala

135

Ala Ile

150

Ala Glu

Ile

Asp Ala

Ala

Ala

Ala

Val

Val

geeceggggy

gagaaatggg

gtgagaccct

atccecgaca

gttgecaggga

caggetgect

gaggtgatgce

Leu Leu

10

Ile Ala Ala

25

Thr Leu

Leu Val

Leu Leu Asp

75

Ser Glu

80
Tyr Arg
105

Gly

Asp Cys

Ile Val Arg

Val Pro Leu

155

Leu Tyr Asp

52

acgcagtage

gcttggagga

cccagtggte

gcgetgacac

tgctgeteey

atggectgag

tgaagtgage

Leu Ala

Phe Ile

30

Asn

Val Ser

45

Tyr

Gln Glu

60

Val

Asn Leu Asn

Pro Leu Gly

Gln
110

Pro Asp

Glu Pro

125

Cys

Phe Phe

140

Ser

His Ala Ala

Val Tyr Leu

cgagatcgac

cgteatgttg

atcecatcegeo

cacagctaca

aggcgeegtt

tgaccaactyg

agccccteceo

Ala
15

Leu

Gln Thr

Ile Val

Arg Asp

Gln Asp

80
Arg Asn
95

Val Ser

Gly Asn

Arg Phe

Pro Gly

160

Asp Val



- 165 170

Gln Glu Lys Trp Gly Leu Glu Asp vVal Met TLeun
180 185
Ala Gly Cys Ser Tyr Val Arg Pro Ser Gln Trp
195 200
Trp Thr Ser Pro Thr Phe Gln Trp Leu Ile Pro
210 215
Thr Ala Thr Pro Thr His Cys Ala Tyr Asp Arg
225 230 235
Met Leu Leu Arg Gly Ala Val Val Pro Asp Ser
245 250
Phe Gln Ala Ala Tyr Gly Leu Ser Asp Gin Leu
260 265
Asp His Tyr Pro Val Glu Val Met Leu Lys
275 280

<210> 41
<211> 678
<212> DNA
<213> Mus musculus
<400> 41
gacatcttge tgactcagte tccageccatc ctgtctgtga
60 ‘
ttcteocetgea gggocagtca gttegttgge tcaagcatcc
120
aatggttcte caaggettct cataaagtat gettetgagt
1890
aggtttagtg gcagtggate agggacagat tttactctta
240
gaagatattg cagattatta ctgtcaamcaa agtcatagcet
300
gggacaaatt tggaagtaaa agaagtgaag cttgaggagt
360
cctggaggat ccatgaaact ctcetgtgtt goctctggat
420
atgaactggg tccgecagtc tccagagaag gggettgagt
480
aaatctatta attctgecaac acattatgeg gagtctgtga
540
agagatgatt ccasaagtgc tgtctacctg caaatgaccg
600
ggegtttatt actgttecag gaattactac ggtagltacct
660

53

Met Gly Asp

190
Ser Ile
205

Ser

Asp Ser Ala

220

Ile Val Val

Ala Leu Pro

Ala Gln Ala

270

gtccaggaga
actggtatca
ctatgtcetgg
gcatcaacac
ggeccattcac
ctggaggagg
tcattttcag
gggttgetga
aagggaggtt
acttaagaac

acgactactg

Phe Asn

Arg Leu

Asp Thr

Ala Gly

240

Phe
255

Asn

Ile Ser

aagagtcagt

gcaaagaaca

gatcccttee

tgtggagtct

gttcggeteg

cttggtgcaa

taaccactgg

aattagatca

caccatctca

tgaagacact

gggecaagge



accactctea cagtctec

678
<210>
<Z211>
<212>
<213>
<400>
Asp Ile
1

Glu Arg
Ile His
Lys Tyr

50

Ser Gly
65

Glu Asp

Thr Phe

Glu Ser

Cys Val

130

Arg Gln
145

Lys Ser

Phe Thr

Thr Asp

Tyr Tyr

210

Val Ser
225

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

<400>

42
226
PRT

42
Len

Val

Trp

35

Ala

Ser

Ile

Gly

Gly

115

Ala

Ser

Ile

Ile

Leu

195

Gly

43
450
DNA
Homo

43

Leu

Ser

20

Tyr

Ser

Gly

Bla

Ser

160

Gly

Ser

Pro

Asn

Ser

180

Arg

Ser

Mus musculus

Thr
5
Fhe
Gln
Glu
Thr
Asp
85
Gly
Gly
Gly
Glu
Ser
165
Arg

Thr

Thr

sapiens

Gln

Ser

Gln

Ser

Asp

Tyr

Thr

Leu

Phe

Lys

150

Ala

Asp

Glu

Tyr

Ser
Cys
Arg
Met
55

Fhe
Tyr
Asn
Val
Ile
135
Gly
Thr
Asp

Asp

215

Pro

Arg

Thr

40

Ser

Thr

Cys

Leu

Gln

120

FPhe

Ser

Thr
200

Tyr

Ala

Ala

25

Asn

Gly

Leu

Gln

Glu

105

Pro

Ser

Glu

Tyr

Lys

185

Gly

Trp

54

Ile

10

Ser

Gly

Ile

Sex

Gln

20

Val

Gly

Asn

Trp

Ala

170

Ser

Val

Gly

Leu

Gln

Ser

Pro

Ile

78

Ser

Lys

Gly

His

Val

155

Glu

Tyr

Gln

Ser

Fhe

Pro

Ser

80

Asn

His

Glu

Ser

Trp

140

Ala

Ser

Val

Tyx

Gly
220

Val
Val
Arg
Arg
Thr
Ser
Val
Met
125
Met
Glu
Val
Tyr
Cys

205

Thr

Ser
Gly
30

Leu
Phe
Val
Trp
Lys
110
Lys
Asn
Ile
Lys
Leu
180

Ser

Thr

Pro

15

Ser

Leu

Ser

Glu

Pro

95

Leu

Leu

Trp

Arg

Gly

175

Gln

Arg

Leu

Gly

Sexr

Iie

Gly

Ser

80

Phe

Glu

Ser

Val

Ser

160

Arg

Met

Asn

Thr



gctgeoateag
60 '

gcctectgee
120

tgaaccaaca
180

gaggcttett
240

tggagetggg
300

tgcagaagey
360

agaactactyg
420

agagagatgg
450

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

44
110
PRT
Homo

<400> 44
Met Ala Leu
1

Gly

Trp Pro

Leu
35

Ser His

Phe Tyr Thr

50

Gln
65

Val Glu

Ala Leu Glu

Thr Ser Ile

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

45
1203
DNA

<400> 45

aagaggccat

cctgctggeg

cctgtgegge

ctacacacce

cgggggccet

tggecattgtyg

caactagacg

aataaagece

sapiens

Met
5

Trp

Asp Pro

290

val Glu

Pro Lys
Leu

Gly

Ser
85

Gly

Cys Ser

100

Arg

Ala

Ala

Thr

Gly

70

Leu

Leu

caagcacatc
ctgctggeec
tcacacctgg
aagaccegec
ggtgcaggeca
gaacaatget
cagcccgeag

ttgaaccage

Leu Leu

Ala Ala

Leu Tyr

40

Arg
55

Arg
Gly Pro
Gln Lys

Tyr Gln

Hepatitis B virus

Pro
Phe
25

Leu
Glu
Gly

Arg

Leu
105

actgtcectte

tetggggacce

tggaagctet

gggaggcaga

gcctgecagee

gtaccagcat

gcagceccecco

Leu Leu

10

Val Asn

Val Cys

Ala Glu

Ala Gly

75
Gly Ile
S0

Glu Asn

atgggaggtt ggtcttccaa acctcgacaa ggratgggga

60

55

tgccatggec

tgacccagec

ctacctagtg

ggacctgeag

cttggceectg

ctgctcecte

acccgecgee

Ala Leu Leu

Leu
30

Gln His

Glu
45

Gly Arg

Asp Leu Gln

60
Gln

Ser Leu

Val Glu Gln

Asn
110

Tyxr Cys

cgaatcttic

ctgtggatgce

gcagectttg

tgcggggaac

gtggggecagg

gaggggtecce

taccagetgg

tecectgeaccyg

Ala
15

Leu
Cys Gly
Gly Phe
Val Gly

Leu
80

Pro

Cys
95

Cys

tgttocecaat



cctctgggat
120

ccagattggy
180

ggagactteg
240

gctcagggca
300

tcaggaagac
360

cagtggaact
420

tttectgetyg
480

atatcgtcaa
540

ggattcctag
600

acaataccac
660

acgtgtectg
720

ccaatttgte
780

ctgctgctat
8B40
tgtectetac
200

cctgetcaag
960

tgecacttgta
1020

tecagteegtt
1080

tecceccactg
1140

aacatcttga
1200

tga
1203

<210> 46

tcttteecga

acttcaacce

ggccagggtt

tattgacaac

agcectactec

ccacaacatt

gtggcteccag

tctictegag

gacccctget

agagtctaga

gcecaaaattce

ctggttateg

gcocteatett

ttccaggaac

gaacctctat

ttdccatccc

tctectgget

tttggcttte

gtececttttt

TCaccagttyg
caacaaggat
caccccacca
agtgccagca
catctcteea
ccaccaaget
ttecggaaca
gactggggac
cgtgttacag
ctegtggtyag
geagtcceea
ctggatgtgt
cttgttggtt
atcaactacc
gttteccectet
atcatcctgg
cagtttacta
agttaﬁatgg

acctctatta

gaccergegt

cactggecag

cacggeggte

gcgecetecte

cctctaagag

ctgctagate

gtaaaccctg

cctgeaccga

gcggggtttt

acttctcteca

acctceccaatce

ctgecggegtt

cttctggact

agcacgggac

tgttgetgta

gectttegeaa

gtgccattty

atgatgtggt

ccaattttct

56

TCyggagucad

aggcaatcaa

ttttggggtyg

ctgtttcecac

acagtcatce

ccagagtgag

tteccgactac

acatggagag

tettgttgac

attttectagg

actcaccaac

ttatecatatt

accaaggtat

catgecaagac

caaaaccttc

gattcctaty

ttcagtggtt

attgggggee

tttgtetttg

Gilaaavaac
ggtaggageg
gagccetcag
caatcggcag
tcaggceeatg
gggcctatat
tgtctcacce
cacaacatca
aagaatcctc
gggagcaccc
ctettgtect
cctetteate
gttgeccgtt
ctgcacgatt
ggacggaaac
ggagtgggee
cgcagggett
aagtctgtac

ggtatacatt



<211>
<212>
<213>

<400>
Met Gly Gly Trp

1

Ser

Lys
Pro
65

Ala
Thr
Arg
Gln
Gly
145
Ile
Ser
Phe
Trp
Gln
225
Pro
Phe

Asp

Thr

Val

Phe

Asp

50

Gly

Gln

Asn

Asp

Ala

130

Ser

Ser

Thr

Phe

Trp

210

Asn

Ile

Leu

Tyr

Thr
290

400
PRT

Hepatitis B virus

46

Pro

Gly

35

His

Phe

Gly

Arg

Ser,

115

Leu

Ser

Ser

Thr

Leu

185

Thr

Ser

Cys

Phe

Gin

275

Ser

Asn
20

Ala
Trp
Thr
Ile
Gln
100
His
Leu
Ser
Tle
Ser
180
Leu
Ser
Gln
Pro
Tle
260

Gly

Thr

Ser

5

Pro

Asn

Pro

Pro

Leu

85

Ser

Pro

Asp

Gly

Phe

165

Gly

Thr

Leu

Ser

Gly

245

Leau

Met

Gly

Ser

Leu

Ser

Glu

Pro

70

Thr

Gly

Gin

Pro

Thr

150

Ser

Phe

Arg

Asn

Pro

230

Tyr

Leu

Leu

Pro

Lys

Gly

Asn

Ala

55

His

Thr

Arg

Ala

Arg

135

Val

Arg

Leu

Ile

Phe

215

Thr

Arg

Leu

Pro

Cys
295

Pro
Phe
Asn
4D

Ile
Gly
Val
Gln
Met
120
Val
Asn
Thr
Gly
Leu
200
Leu
Ser
Trp
Cys
Val

280

Lys

Arg

Phe

25

Pro

Lys

Gly

Pro

Pro

105

Gln

Arg

Pro

Gly

Pro

185

Thr

Gly

Asn

Met

Leu

265

Cys

Thr

57

Gln

10

Pro

Asp

Val

Leu

Ala

90

Thy

Trp

Gly

Val

Asp

170

Leu

Ile

Gly

His

Cys

250

Ile

Pro

Cys

Gly

Asp

Trp

Gly

Leu

15

Ala

Pro

Asn

Leu

Pro

155

Pro

Leu

Pro

Ala

Ser

235

Leu

Phe

Leu

Thr

Met

His

Asp

Ala

60

Gly

Pro

Ile

Ser

Tyr

140

Thr

Ala

Val

Gln

Pro

220

Pro

Arg

Leu

Leu

Ile
300

Gly
Gln
Fhe
45

Gly
Trp
Pro
Ser
Thr
125
Phe
Thr
Pro
Leu
Ser
205
Thr
Thx
Arg
Leu
Pro

285

Pro

Thr

Leu

30

Asn

Asp

Ser

Pro

Pro

110

Thr

Pro

Val

Asn

Gln

190

Leu

Cys

Ser

Phe

Val

270

Gly

Ala

Asn

15

Asp

Pro

Phe

Pro

Val

95

Pro

Phe

Ala

Ser

Met

175

Ala

Asp

Pro

Cys

Ile

255

Leu

Thr

Gln

Leu

Pro

Asn

Gly

Gln

80

Ser

Leu

His

Gly

Pro

160

Glu

Gly

Ser

Gly

Pro

240

Ile

Leu

Ser

Gly



Thx
305

Ser

Cys Thr

Trp Glu

Phe Val

Ile Trp

370
Pro Phe
385

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

47
799
DNA

<400> 47
cgaaccactc
60

gtcectgetc
120

cccaaccatt
180

ccagctggee
240

gtattecattc
300

ctecaacagg
360

gctcatecayg
420

ggtgtacgge
480

ccaaacgctg
540

gacctacage
600

gctgctctac
660

gtgcegcetet
720

Met

Cys

Trp

Gln

355

Met

Leu

Homo

Phe Pro

Ser

Cys Cys

310

Ile Pro

325

Ala
349

Ser

Trp Phe

Met Trp

Pro Leu

Ile

Val

Ala

Tyr

Leu

Pro Ser

Arg Phe

Leu
360

Gly

Trp
375

Gly

Pro Ile

350

sapiens

agggtcetgt

ctggettttg

ccettateca

tttgacacct

ctgeagaacce

gaggaaacac

tegtggctygg

he]

gectctgaca

atggggaggce

aagttcgaca

tgcttcagga

gtggagggca

ggacagctca
gectgetetg
géccttttga
accaggagtt
cccagaccte
aacagaaatc
agcccgtgea
gcaacgtcta
tggaagatgg
caaactcaca
aggacatgga

gctgtggett

Cys

Ser

Ser

345

Ser

Pro

Phe

Thr Lys

315

Ala
330

Trp Leu

Pro Thr
Leu

Ser

Phe Cys

395

cctagctgcea
cctgecetgg
caacgctatyg
tgaagéagcc
cctetgttte
caacctagag
gttccteagg
tgacctecta
cagccceogyg
caacgatgac
caaggtcgag

ctagectgece

58

Pro Ser
Phe Ala
Ser Leu
Val Trp

365

Tyr Asn
380

Leu Trp

atgactacag
cttecaagagg
ctcegegecce
tatatecccaa
tcagagtcta
ctgctecgea
agtgtcttey
aaggacctag
actgggcaga
geactactca

acattecctge

gggtggcatc

Asp

Arg

Leu

350

Leu

Ile

Val

Gly Asn

320

Phe
335

Leun

Val Pro

Ser Val
Ser

Leu

Ile
400

Tyr

gctcocggac

gcagtgectt

ategtctgea

aggaacagaa

ttcocgacacc

tctecetget

ccaacagect

aggaaggcat

tcttecaagea

agaactacgg

gcatcgtgea

cectgtgacee



ctocecagtg cetotectgg cootggaagt tgccactcca gtgcccacca gocottgreeot
780

aataaaatta agttgeatc
799

<210> 48

<211> 217

<212> PRT

<213> Homo sapiens

<400> 48
Met Ala Thr Gly Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu
1 5 10 15

Cys Leu Pro Trp Leun Gln Glu Gly Ser Ala Phe Pro Thr Ile Pro Leu
20 25 30

Ser Arg Pro Phe Asp Asn Ala Met Leu Arg ARla His Arg Leu His Gln
35 40 45

Leu Ala Phe Asp Thr Tyr Gln Glu Phe Glu Glu Ala Tyr Ile Pro Lys
50 55 60

Glu Gln Lys Tyr Ser Phe Leu Gln Asn Pro Gln Thr Ser Leu Cys Phe
65 70 75 80

Ser Glu Ser Ile Pro Thr Fro Ser Asn Arg Glu Glu Thr Gln Gln Lys
85 90 g5

Ser Asn Leu Glu Leu Leu Arg Ile Ser Leu Leu Leu Ile Gln Ser Trp
100 105 110

Leu Glu Pro Val Gln Phe Leu Arg Ser Val Phe Ala Asn Ser Leu Val
115 120 125

Tyr Gly Ala Ser Asp Ser Asn Val Tyr Asp Leu Leu Lys Asp Leu Glu
130 135 140

Glu Gly Ile Gln Thr Leu Met Gly Arg Leu Glu Asp Gly Ser Pro Arg
145 150 155 160

Thr Gly Gln Ile Phe Lys Gln Thr Tyr Ser Lys Phe Asp Thr Asn Ser
165 170 175

His Asn Asp Asp Ala Leu Leu Lys Asn Tyr Gly Leu Leu Tyr Cys Phe
180 . 185 120

Arg Lys Asp Met Asp Lys Val Glu Thr Phe Leu Arg Ile Val Gln Cys
135 200 205

Arg Ser Val Glu Gly Ser Cys Gly Phe
210 215

<210> 49

<211> 963

<212> DNA

<213> Homo sapiens

<400> 49

59



<400> 50

‘atggagacag acacactcct
60

gacgtcaggc gagggcceocy
12¢

gtceceggecyg agtgettega
180

acgccgegyge cgaaaccgge
240

caggagtcygg tgggegeyggy
300

ccgtgeccag cacctgaact
360

aaggacacce tecatgatcte
420

cacgaagacc ctgaggtcaa
480

aagacaaagc cgcgggagga
54¢C

gtcetgcacc aggactgget
600

ctecccageece ccategagaa
660

gtgtacaccc tgcccceceatce
720

ctggtcaaag gettctatce
780

gagaacaact acaagaccac
840

agcaagetca ccogtggacaa
200

atgecatgagg ctotgcacaa
9260

tga

963

<210> 50

<211> 320

<212> PRT

<213> Homo sapiens

gttatgggtg

gagcetgegg

cctgetggtc

cggggccage

ggccggegag

cctgggggga

cecyggaccect

gtteaactgg

gcagtacaac

gaatggcaag

aaccatctce

ccgggatgag

cagcbacatc

goctceegtg

gagcaggtgg

ccactacacg

ctgctgetet
ggcagggacg
cgeceactygeg
agccctygege
gcggeggteg
cegtecagtet
gaggtcacat
tacgtggacg
ggcacgtacc
gagtacaagt
aaagccaaag
ctgaccaaga
gcegtggagt
ttggactceg
cagcagggga

cagaagagcc

gggttccagg

cgccageces

tggectgegg

cecaggaegge

acaaaactca

tectettece

gegtggtggt

gegtggaggt

gtgtggtcag

gcaaggtcte

ggcagcoeccyg

accaggteag

gggagagcaa

acggctecett

acgtecttete

tetecactgte

TTccactggr
cacgccctgo
gcteoctgege
gctgcagceg
cacatgececa
cccaaaaccc
ggacgtgage
gcataatgece
cgtecteace
caacaaagcec
agaaccacag
cctgacctge
tgggcagecg
cttectetac
atgctecegtyg

tcecgggaaa

Met Giu Thr Asp Thr Leu lLeu Leun Trp Val Leu Leu Leu Trp Val Pro

1

5

10

15

Gly Ser Thr Gly Asp Val Arg Arg Gly Pro Arg Ser Leu Arg Gly Arg

60



Asp
Leu
Lys
65
Gln
His
Val
Thr
Giu
145
Lys
Ser
Lys
Tle
Fro
225
Leu
Asn
Ser

Arg

Leu
305

Ala

Val

50

Pro

Glua

Thr

Phe

Pro

130

Val

Thr

Val

Cys

Ser

210

Pro

Val

Gly

Asp

Trp
290

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

Pro

35

Arg

Ala

Ser

Cys

Leu

115

Glu

Lys

Lys

Leu

Lys

195

Lys

Ser

Lys

Gln

Gly

275

Gln

Asn

51
107
PRT
Home

20

Ala

His

Gly

Val

Pro

100

Phe

Val

Phe

Pro

Thr

180

Val

Ala

Arg

Gly

Pro

260

Ser

Gln

His

Pro

Cys

Ala

Gly

85

Pro

Pro

Thr

Asn

Arg

165

Val

Ser

Lys

Asp

Phe

245

Glu

Fhe

Gly

Tyr

sapiens

Thr

val

Ser

70

Ala

Cys

Pro

Cys

Trp

150

Glu

Leu

Asn

Gly

Glu

230

Tyr

Asn

Phe

Asn

Thr
310

Pro

Ala

55

Ser

Gly

Pro

Lys

Val

135

Tyr

Glu

His

Lys

Gln

215

Leu

Pro

Asn

Leu

Val

295

Gln

Cys

40

Cys

Pro

Ala

Ala

Pro

120

Val

val

Gln

Gln

Ala

200

Pro

Thr

Ser

Tyr

Tyr

280

Phe

Lys

25

val
Gly
Ala
Gly
Pro
105
Lys
Val

Asp

Tyr

Pro

Leu

Pro

Glu

80

Glu

Asp

Asp

Gly

Asn

- 170

Asp
185
Leu
Arg
Lys
Asp
Lys
265
Ser

Ser

Ser

61

Trp

Pro

Glu

Asn

Ile

250

Thr

Lys

Cys

Leu

Ala

Leun

Arg

75

Ala

Leu

Thr

Val

Val

155

Ser

Leu

Ala

Pro

Gln

235

Ala

Thr

Leu

Serx

Ser
315

Glu

Arg

Thr

Ala

Leu

Leu

Ser

140

Glu

Thr

Asn

Pro

Gln

220

Val

Val

Pro

Thr

Val

300

Leu

Cys

45

Thr

Ala

Val

Gly

Met

125

His

Val

Tyr

Gly

Ile

205

Val

Ser

Glu

Pro

Val

285

Met

Ser

3V

Phe

Pro

Leu

Asp

Gly

110

Ile

Glu

His

Arg

Lys

1590

Glu

Tyr

Leu

Trp

Val

270

Asp

His

Pro

Asp

Arg

Gln

Lys

95

Pro

Ser

Asp

Asn

Val

175

Glu

Lys

Thr

Thr

Glu

255

Leu

Lys

Glu

Gly

Leu

Pro

Pro

80

Thr

Ser

Arg

Pro

Ala

160

Val

Tyr

Thr

Leu

Cys

240

Ser

Asp

Ser

Ala

Lys
320



<400> 51 °
Asp Ile Gln Met Thr

1

Asp

Leun

Tyr

Ser

65

Asp

Thr

Arg

Asn

Tyr

50

Gly

Asp

Phe

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

<400>
Asp Ile Gln Met Thr

1

Asp

Leu

Tyxr

Ser

65

Glu

Thr

Arg
Asn
Tyr
50

Gly

Asp

Phe

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

<400>
Gln val Gin

1

Val
Trp
35

Thr

Ser

Phe

Thr Ile
20

Tyr Gln
Ser Thr

Gly Thr

Ala Thr
85

Gly Gln Gly

52
107
PRT

100

Mus musculus

52

val

Txp
35

Thr

Ser

Ile

Gly

53
119
PRT
Homo

53

Ser Val Lys

5

Thr Ile
.20

Tyr ‘Gln

Ser Thr

Gly Thr

Ala Thr
B85

Gly Gly
100

sapiens
Leu Val
5

Val Ser
20

Gln

Ser

Gln

Leu

Asp

70

Tyr

Thr

Gln

Ser

Gln

Leun

Asp

70

Tyr

Thr

Gln

Cys

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

Thr

Cys

Lys

His

55

Tyr

Phe

Lys

Ser

Lys

Pro

Arg

Pro

40

Serx

Thr

Cys

Val

Thr

Arg

Pro

40

Ser

Ser

Cys

Leu

Gly

Ala

Ser

Thr

.10

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser

Ala

25

Asp

Gly

Leu

Gln

Glu
105

Bla

Ser
25

62

Ser

Lys

Val

Thr

Gln

30

Val

Ser
10

Ser

Gly

Val

Thr

Gln

50

Ile

Glu
10

Gly

Leu

Gln

Ala

Pro

Ile

75

Gly

Lys

Len

Gln

Ile

Pro

Ile

75

Gly

Lys

Val

Tyr

Ser Ala

Asp Ile

Pro Lys
45

Ser Arg
60

Ser Ser

Asn Thr

Ser Ala

Asp Ile

Val Lys
45

Ser Arg
60

Ser Asn

Asn Thr

Ser

Asn

30

Leu

Phe

Leu

Leu

Ser

Asn

30

Leu

Phe

Leu

Leu

val

15

Asn

Leu

Ser

Gln

Pro
95

Leu

15

Asn

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Trp

Gly

Tyr

Ile

Gly

Gln

80

Trp

Lys Lys Pro Gly Ser

15

Ala Phe Thr Asn Tyx

30



Leu Ile Glu Trp Val Arg Gln Ala Pro Gly Gln GLy Leu Giu urp lLie

35 40 45
Gly Val Ile Tyr Pro Gly Ser Gly Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60
Lys Gly Arg Val Thr Leu Thr Val Asp Glu Ser Thr Asn Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 85
Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Gln Gly
100 105 110
Thr Leu Val Thr Val Ser Ser
115 '
<210> 54
<211> 119
<212> PRT
<213> Mus musculus
<400> 54 .
Gln Val Gln Leu Gln GIn Ser Gly Ala Glu Leu Val Gly Pro Gly Thr
1 5 10 15
Ser Val Arg Val Ser Cys Lys BAla Ser Gly Tyr Ala Phe Thr Asn Tyr
20 : 25 30
Leu Ile Glu Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly val Ile Tyr Pro Gly Ser Gly Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60
Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Thr Thr Ala Tyr
65 70 75 80
Met Gln Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val Tyr Phe Cys
: 85 90 85
Ala Arg Arg Asp Gly Asn Tyr Gly Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110
Thr Leu Val Thr Val Ser Ala
115
<210> 55
<211> 214
<212> PRT

<213> Homo sapiens

<400> 55
Asp Ile Gln Met Thr Gin Thr Pro Ser Thr Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Asn Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

63



Tyr Tyr
50

Ser Gly
65

Asp Asp

Thr Phe

Pro Ser

Thr Ala

130
Lys Val
145
Glu Ser

Ser Thr

Ala Cys

35°

Thr

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Len

Glu
195

Phe Asn Arg

210

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

<400>
Gln Val
1

Ser vVal

" Leu Ile

Gly Val
50

56
448
PRT
Homo

56
Gln
Lys
Glu
35

Ile

Lys Gly Arg

65

Met Glu

Leu

Ala Arg Arg

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

sapiens

Leu
Val
20

Trp
Tyx
Val

Serxr

Asp
100

Val

5

Ser

Val

Pro

Thr

Ser
85

Gly

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Gln

Cys

Arg

Gly

Leu

70

Leu

Asn

His

55

Tyr

Phe

Lys

Pro

Leuw

135

Asp

Asp

Lys

Gln

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

740

Ser

Thr-

Cys

vVal

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Ala

Ala

40

Gly

Val

Ser

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Rla

Lys

Asp

185

Len

Ala

Ser

25

Pro

Gly

Asp

Glu

Trp
105

64

Val

Thr

Gln

20

Val

Asp

Asn

Leu

Asp

170

Tyr

Ser

Glu

10

Gly

Gly

Thr

Glu

Asp
20

Phe

Pro

Ile

75

Lys

Glu

Fhe

Gln

155

Ser

Glu

Ser

Val

Tyr

Gln

Asn

Ser

75

Thr

Ala

Ser

60

Ser

Asn

Arg

Gln

Tyx

140

Ser

Thr

Lys

Pro

Lys

Ala

Gly

Tyx

60

Thr

Ala

Tyr

44

Arg

Ser

Thr

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Lys

Phe

Leu

45

Asn

Asn

Val

Trp

Phe

Leu

Leu

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Len

175

Val

Lys

Gly

15

Asn

Trp

Lys

Ala

Phe
95

Gln

Gly

Pro
80

Trp
Ala
Gly
Ala
Gln
160
Ser

Tyr

Ser

Sex
Tyr
Ile.
Phe
Tyr
a0

Cys

Gly



Thr

FPro

Gly

145

Gln

Ser

Ser

Thr

225

Ser

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Serx

385

Asp

Ser

Leuy Val
115

Leu Ala
130

Cys Leu

Ser Gly

Ser Sex

Ser Leu

195
Asn Thr
210
His Thr

Val Phe

Thr Pro

.Glu Val

275

Lys Thr
290

Ser Val
Lys Cys
Ile Ser
Pro Pro

355
Leu Val
370
Asn Gly

Ser Asp

Arg Trp

Thr

Pro

vVal

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Serx

Lys

Gln

Gly

Gln
420

Val

Ser

Lys

Leu

165

Len

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Pro

Ser

405

Gin

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Glu

390

FPhe

Gly

Ser

Lys

135

Tyxr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu
295
Len
Asn
Gly
Glu
Tyr
375
Asn

Phe

Asn

Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
Val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asn

Leu

Val

Ser

Thr

Pro

val

Ser

185

Ile

Val

Ala

Pro

val

265

Val

Gln

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe
425

65

Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
Val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser

410

Ser

Lys

Gly

Pro

155

Thr

val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Gly

Gly

140

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pxo

Gln

Ala

380

Thr

Leu

Ser

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

val

365

Val

Pro

Thr

Val

Ser

Ala

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met
430

Val

Rla

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyx

Leu

Trp

val

Asp

415

His

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pre

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu
Leu
400

Lys

Glu



Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
435

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

57
B540
DNA
Homo

<400> 57

gacgtcgegg
60

aggcegagge
120

ggagaatggyg
180

atggttgctg
240

gacttteccac
300

ggggagcetyg
360

agttattaat
420

gttacataac
480

acgtcaataa
540

tgggtggact
600

agtacgecce
660

atgaccttat
720

aktggtgatge
780

tttccaagte
840

gactttccaa
900

cggtgggagy
960

catcacagat
1020

saplens

cegetctagg

ggecteggec

cggaactggyg

actaattgag

acctggttge

gggactttce

agtaatcaat

ttacggtaaa

tgacgtatgt

atttacggta

ctattgacgt

gagactticec

ggttttggea

teccaccecat

aatgtcgtaa

tctatataag

ctctcaceat

440

cctocaaaan
tctgeataaa
cggagttagg
atgcatgett
tgactaattg
acaccctaac
tacggggtca
tggccegect
tccdatagta
aactgcccac
caatgacggt
tacttggeag
étacatcaat
tgacgtcaat
caactcegece
cagagctggg

gagggtececce

agcctectca

taaaaaaaat

ggcgggatgg

tgcatactte

agatgeatge

tgacacacat

ttagttcata

ggctgaccge

acgccaatag

ttggecagtac

aaatggcceg

tacatctacg

gggegtggat

gggagtttgt

ccattgacge

tacgtgaace

gcteagetec

66

Ser Leu oHel Fro ury

445

ctacttetgg
tagtcagccea
gcggagttag
tgecetgetygg
tttgecatact
tcca;agaat
gceecatatat
ccaacgacce
ggactttcca
atcaagtgta
cctggeatta
tattagtcat
agcggtttga
tttggcaccea
aaatgggegyg
gtcagatcge

tggggctect

aatageteag

tgcatgggge

gggcgggact

ggagectggy

tctgeetget

taattcecect

ggagttccge

ccgeccattyg

ttgacgtcaa

tcatatgcca

tgceccagtac

cgetattace

ctcacgggga

aaatecaacgg

taggegtgta

ctggagacge

gctgetetgy



ctcecaggtg
1080

tctgtettea
1140

tgcctgetga
1200

ctccaategg
1260

agcctceagea
1320

tgegaagtea
1380

tgttgaatte
1440

ggcegtgata
1500

- gtttgeceect
1560

taataaaatg
lﬁgp

" ggggtgggac
1680

geggtggget
1740

acgtcaatga
1800

ttcctacttg
1860

ggcagtacat
1920

ccattgacgt
1980

gtaacaactc
2040

taagcagagce
2100

atgggttgga
2160

aagggceccat
2220

cacgatgtga

tectteecegee

ataacttcta

gtaactccca

gcaccctgac

ccecatcaggg

agatccgtta

tctacgtatg

cceeagtgee

aggaaattge

aggacagcaa

ctatggaace

cggtaaatgg

gcagtacatc

caatgggegt

caatgggagt

cgecccattyg

tgggtacgte

gectecatett

cggtettcee

tggtaccaag
atctgatgag
tcecagagag
ggagagtgte
gctgagcaaa
cctgagecteg
acggttaceca
atcagccteg
ttecttgace
ategecattgt
gggggaggat

agctgggget

cecgectgge
tacgtattag
ggatageggt
ttgttttgge
acgcaaatgg
ctcacatteca
getettectt

cchtggeacce

gtggaaatca
cagttgaaat
gccaaagtac
acagagcagg
gcagactacg
ccegtcacaa
actacctaga
actgtgeett
ctggaaggty
ctgagtaggt
tgggaagaca
cgacagctat
attatgcecea
tcatcgcéat
ttgactcacy
accaaaatca
geggtaggeg
gtgatcagea
gtegetgtty

tcetecaaga

67

aacgracggt
ctggaactge
agtggaaggt
acagcaagga
agaaacacaa
agagctteaa
ctggattcgt
ctagttgcea
ccactccecac
gtcatfctat
atagcaggca
gccaagtacg
gtacatgacc
taccatggtg
gggatttcca
acgggacttt
tgtacggtgg
ctgaacacag
ctacgegtagt

gcacctetgy

ggctgcacca
ctetgttgtg
ggataacgece
cagecacctac
agtctacgee
caggggagag
gacaacatge
gececatctgtt
tgtcetttec
tectggggygt
tgctggggat
cccectattg
ttatgggact
atgecggtttt
agtcteccacc
ccaaaatgtc
gaggtctata
acccgtegac

cgctageacce

gggcacagcyg



.gccetggget
2280

ggcgecctga
2340

tececcteagea
2400

aacgtgaate
2460

gacaaaactec
2520

ttectecttee
2580

tgegtagtgg
2640 .

ggcgtyggagg
2700

cgtgtggtca
2760

tgcaaggtet
2820

gggcagcece

- 2880

aaccaggtca
2940

tgggagagca
3000

gacggctect
3060

aacgtctict
3120

ctcteeetgt
3180

tcgtgacaac
3240

gcecagecate
3300

ccactgtect
3360

ctattctggy
3420

gectggtcaa

ccagcggegt

gegtggtgac

acaagcecag

acacatgecc

ccoocaaaace

tggacgtgayg

tgcataatge

gcegtcetcac

cCaacaaagc

gagaaccaca

gectgaccetg

atgggcagcce

tcttectcta

catgcteegt

ctecgggtaa

atgeggcegt

tgttgtttge

ttecctaataa

ggatgggytg

ggactactte
gcacacctte
cgtgcectec
caacaccaag
acecgtgeeea
caaggacacc
ccacgaagac
caagacaaag
cgtcctgcag
ccteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagcte
gatgcatgag
atgagga£cc
gatatctacyg
ccctcocceg

aatgaggaaa

gggcaggaca

cccgaaccgg

ccggetgtee

agcagcttgy

gtggacaaga

gcacctgaac

ctecatgatct

cetgaggtca

ccgegggagy

caggactgge

cccatcgaga

ctgcececeat

ggcttetate
tacaagacca
accgtggaca
gctetgeaca
gttaacggtt
tatgatcage
tgcetteett

ttgecatcgea

gcaaggggga

68

tgacggtch
tacagtectc
gcacccagac
aagcagagce
teetggggag
cccggaceec
agttcaacty
agcagtacaa
tgaatggcaa
aaaccatcte
ccegggatga
ccagcgacat
cgectecegt
agagcaggtg
accactacac
accaactacc
ctegactgtg
gaccctggaa
ttgtetgagt

ggattgggaa

grggaaccla

aggactctac

ctacatctge

caaatcttgt

accgtcagte

tgaggtcaca

gtacgtggac

cagcacgtac

ggactacaag

caaagccaaa

gctgaccagg

cgcegtggag

gctggactec

gcagcagyggg

gcagaagage

tagactggat

ccttctagtt

ggtgececacte

aggtgtcatt

gacaatagca



ggcatgetgg
3480

cccegateccec
3540

aattttaaca
3600

agacagtgtt
3660

gactecctaag
3720

gectgattee
3780

gecaggagcea
3840

ctgacatagt
3900

caaacttgac
3960

gttcgaccat
4020

gacctacect
4080

tcttecagtgy
4140

cctgagaaca
4200

gaaccaccac
4260

gaacaaccdg
4320

taccaggaag
4380

gaatttgaaa
4440

gaatacccag
4500

gtcotacgaga
4560

tcatgeattt
4620

ggatgcggtyg
agctttgett
ccaattcagt
ctetgecacag
ccagtgagty
gtagagccac
gggcagagea
tgtgttggga
ggcaatccfa
tgaactgcat
ggcctecget
aaggtaaaca
atcgacecttt
gaggagctea
aattggcaag
ccatgaateca
gtgacacgtt
gcgtceteote
agaaagacta

ttataagacce

ggctetatgg

cteaatttet

agttgattga

ataaggacaa

gcacagcatt

accttggtaa

tataaggtga

gcttggatag

gcgtgaagge

cgtegecegtyg

caggaacgag

gaatctggtg

aaaggacaga

ttttcttgee

taaagtagac

accaggcecac

tttcecagaa

tgaggtceag

acaggaagat

atgggacttt

aaccagcotgyg
tatttgcata
gcaaatgegt
acattattca
ctagggagaa
gggceaatct
ggtaggatca
cttggacage
tggtaggatt
tcccaaaaté
ttcaagtact
attatgggta
attaatatag
aaaagtttgg
atggtttgga
cttagactct
attgatttgg
gaggaaaaag
gctttcaagt

tgctggettt

6%

ggcregacag

atgagaaaaa

tgccaaaaag

gagggagtac

atatgettgt

gctcacacag

gttgctecte

tecagggctge

ttatceceege

tggggattgy

teccaaagaat

ggaaaacctg

ttctcagtag

atgatgcett

tagtcggagy

ttgtgacaag

ggaaatataa

gcatcaagta

tetetgetee

agatcagcct

cgerggatct

aaggaaaatt

gatgetttag

ccagagetga

catcaccgaa

gatagagagg

acatttgett

gatttcgege

tgccateaty

caagaacgga

gaccacaacc

gttetecatt

agaactcaaa

aagacttatt

cagttctgtt

gatcatgcag

acttctceca

taagtttgaa

cctcctaaag

cgactgtgece



ttetagttge
4680

tgccactece
4740

gtgtcattcet
4800

caatagcagg
4860

tagectttget
4920

accaattcag
4980

tectetgeaca
5040

gocagtgagt
5100

cgtagagcea
5160

agggcagagce
5220

ttgtgttggg
5280

teecggeeget
5340

ctctgatgec
5400

cgacctgtee
5460

cacgacgggce
5520

gctgetattg
5580

gaaagtatce
5640

cecattegac
5700

tettgtegat
5760

cgccaggetc
5820

cagccatctyg

actgteettt

attctggggg

catgetgggg

toctcaattte

tagttgatty

gataaggaca

ggcacagcat

caccttggta

atataaggtyg

agcttggatc

tgggtggaga

gceghgttee

ggtgeeetga

gttecttgeg

ggcgaagtge

atcatggctg

caccaagcga

caggatgatc

aaggcgegea

ttgtttgeceo

cctaataaaa

gtggggtgyg

atgcggtggg

ttatttgeat

agcaaatgeg

aacattatte

tctagggaga

agggccazte

aggtaggate

gatcctctat

ggctattegy

ggctgtcage

atgaactgeca

cagctgtget

cggggcagga

atgcaatgeg

aacatcgcat

tggacgaaga

tgccegacgg

ctceecegtg

tgaggaaatt

gcaggacage

ctctatggaa

aatgagaaaa

ttgccaaaaa

agagggagta

aatatgctty

tgcteoacaca

agttgctcet

ggttgaacaa

ctatgactgg

gecaggggcege

ggacgaggea

cgacgttagte

tectectgtea

gcggetgeat

cgagcgagea

gcatcaggag

cgaggatcte
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cetteettga
gcatcgeatt

aagggggagg
ccagetgggy
aaaggaaaat
ggatgcttta
cccagagcetg
tcatcaccga
ggatagagag
cacatttget
gatggattge
gcacaacaga
ceggtteottt
gcgeggetat
actgaagegg
tcteaccttg
acgcttgatco
cgtactegga
ctegegeeag

gtegtgaccee

ccctggaagyg

gtctgagtag

attgggaaga

citcgagetac

taattttaac

gagacagtgt

agactcctaa

agectgatte

ggcaggagcc

tctgacatag

acgcaggtte

caatcggctyg

ttgtcaagac

cgtggctggce

gaagggactg

ctectgeoga

cggetacetg

tggaagcegy

ccgaactgtt

atggcgatge



ctgcttgeeg
5880

gctgggtatg
5940

gettggegge
6000

cgcagcgeat
6060

cgaaatgace
6120

cttetatgaa
6180

gcgeggggat
6240

tgattacaaa
6300

ttctagttgt
6360

gatceccegteg
6420

- ccgetcacaa
6480

aatgagtgag
6540

acctgtegtg
6600

ttgggegete
6660

gagcggtate
6720

caggaaagaa
6780

tgctggegtt
6840

gtcagaggtyg
6900

ccetegtgeg
6960

cttegggaag
7020

aatatcatgg.

goggaccget
gaatgggety
cgecttetat
gaccaagcga
aggttggget
cteatgetgg
taaagcaata
ggtttg£cca
agagcttgge
ttccacacaa
ctaactcaca
ccagctgeat
ttecegetteco
agctcactea
catgtgagea
ttteccatagg
gcgaaacceg
cteteetgtt

cgtggegett

tggaaaatgg
atcaggacat
accgctteet
cgecttettg
cgeccaacct
teggaategt
agttcttcge
gcatcacaaa
aactcatcaa
gtaatcatgg
catacgagce
ttaattgegt
taatgaatcg
tegetecactg
aaggcggtaa
aaaggccage
ctcecgecece
acaggactat
ccgacectge

tctcaatgcect

cogettotet
agcgttgget
cgtgctttac
acgagttctt
gocatcacga
tttecgggac
ccaccccaac
tttcacaaat
tetatettat
teatagetgt
ggagcataaa
tgcgetcact
gccaacgege
actcgetgeg
tacggttatc
aaaaggccag
ctgacgageca
aaagatacca
cqettacegyg

cacgctgtag
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ggattoauuy
acccghgata
ggtategeceg
ctgagcgyga
gatttcgatt
gccggetygga
ttgtttattg
aaageattit
catgtctgga
ttectgtgtg
gtgtaaagcc
gccegettte
ggggagaggc
ctcggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttece
atacctgtce

gtatctcagt

avLyLyyguLy
ttgctgaaga
cttccegatt
ctctggggtt
cocaccgecgc
tgatcectcca
cagcttataa
titcactgcea
tecgeggecge
aaattgttat
tggggtgect
cagtcgggaa
ggtttgegta
cggctgegge
ggggataacg
aaggccgegt
cgacgctcaa
cctggaagcet

gectttetee

teggtgtagg



tcgttegete
7080

tatceggtaa
7140

cagccactgg
7200

agtggtggece
7260

agccagttac
7320

gtageggtyg
7380

aagatccttt
7440

ggattttggt
7500

- gaagttttaa
7560

taatcagtga
7620

tececeegtegt
7680

tgataccgeg
7740

gaagggccga
7800

gttgecggga
7860

ttgctacagy
7920

cecaacgate
7980

teggtecteco
8040

cagcactgea
8100

agtactcaac
8l60

cgtcaatacg
8220

caagetggge
ctatcgtett
taacaggatt
taactacgge
cttcggaaaa
tttttttgtt
gatcttttet
catgagatta
atcaatctaa
égcacctatc
gtagataact
agacccacygc
gcgcagaagt
agctggagta
categtogtg
aaggcgagtt
gatcgttgte
taattctett
caagtcattc

ggataatacc

tgtgtgeacg

gagtecaace

agcagagcga

tacactagaa

agagttggta

tgcaageage

acggggtctg

tcaaaaagga

agtatatatg

tcagegatct

acgatacggg

tecaccggete

ggtcctgecaa

agtagttege

tecacgetegt

acatgatecc

agaagtaagt

actgtcatge

tgagaatagt

gcgecacata

aacccececcgt

cggtaagaca

ggtatgtagy

ggacagtatt

getecttgate

agattacgeg

acgctcagtg

tcttecaccta

agtaaacttg

gtctatttcg

agggcttace

cagatttate

ctttatcege

cagttaatag

cgtttggtat

ccatgttgtg

tggccgeagt

catccgtaag

gtatgcggeg

gcagaacttt

72

tcagececgac

cgacttatcg

cggtgctaca

tggtatctge

cggcaaacaa

cagaaaaaaa

gaacgaaaac

gatcctttta

gtctgacagt

ttecatccata

atctggceoc

agcaataaac

ctccatceag

tttgegcaac

ggcttcatte

caaaaaagcyg

gttatcactec

atgettttet

accgagttge

aaaagtgcte

cgergegec

ccactggcag

gagttcttga

gectctgetga

accaccgetg

ggatctcaag

tcacgttaag

aattaaaaat

taccaatgct

gttgectgac

agtgctgcaa

cagccagecy

tctattaatt

gttgttgeea

agctceggtt

gttagctect

atggttatgg

gtgactggtyg

tettgeeeqgg

atcattggaa



aacgttette
8280
aacccacteg
8340
gagcaaaaac
8400
gaatactcat
8460
tgagcggata
8520
ttececcgaaa
B540

<210> 58
<211> 5208
<212> DNA
<213>
<400> 58
gacgtcgegg
60
aggccgagygce
120
ggagaatggy
180
atggttgetg
240
gacttteccac
300
ggggagectyg
360
agttattaat
420
gttacataac
480
acgtcaataa
540
tgggtggact
600
agtacgeece
660
atgaccttat
720

ggggegazaa..

tgcacccaac

aggaaggcaa

actcttectt

catatttgaa

agtgeccacet

Mus musculus

ccgetctagg

ggccteggee

cggaactygg

actaattgag

acctggttge

gggactttce

agtaatcaat

ttacggtaaa

tgacgtatgt

atttacggta

ctattgacgt

gggactttce

ctcteaagga

tgatctteag

aatgecgeaa

tttcaatatt

tgtatttaga

cctccaaaaa

totgcataaa

cggagttagg

atgecatgett

tgactaattg

acaccctaac

tacggggtea

tggcccegect

tcceatagta

aactgceccac

caatgacggt

tacttggeag

tcttaccger
catcttttac
aaaagggaat
attgaagcat

aaaataaaca

agcctectea
taaaaaaaat
ggegggatgy
tgcatacttce
agatgcatge
tygacacacat
ttagttcata
ggctgacege
acgcqaatag
ttggcagtac
aaatggccecy

tacatctacy
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gttygagatcc

tttcaccage

aagggcgaca

ttatcagggt

aataggggtt

ctacttetgg

tagteageca

gcggagttag

tgectgetgg

tttgecatact

tccacagaat

gcccatatat

ccaacgacer

ggactttcceca

atcaagtgta

cctggeatta

tattagtcat

agricygaLyw
gtttetgggt
cggaaatgtt
tattgtctca

ccgegeacat

aatagctcag
tgcatgggge
gggcgggact
gygagcetggg
tctgectget
taattcececct
ggagttcecge
ccgeceattg
ttgacgtcaa
tcatatgecea
tgcceagtac

cgectattace



atggtgatge
780

tttcecaagte
840

gactttcraa
200

cggtgggagg
960

catcacagat
1020

gcttcagtca
1080

geatctcocag
1140

cactggttcc
1200

ctggettetg
1260

acaatcagca
1320

aacceaccca
1380

tctgtcttea
1440

tgecctgetga
1500

ctecaategyg
1560

agectcagea
1620

tgcgaagtca
1680

tgttgaattc
1740

ggcegtgata
1800

gtttgecceat
1860

taataaaatg
1920

ggttttggea
tcecaccccat
aatgtcgtaa
tctatatasg
ctctcactat
taatgteccag
gggagaaggt
agcagaagcc
gagtqcctgt
gagtggaggce
cgttcggagg
tctteoeegee
ataacttcta
gtaactccea
gcacectgac
cccatcaggg
agatccgtta
tctacgtatg
cceecgtgee

aggaaattge

gtacatcaat

tgacgtcaat

caactecgec

cagagcetggy

ggatttteag

aggacaaatt

cacaatgact

aggatcctec

£cgcttcagt
tgaagatgct
ggggaccaag
atctgatgag
tceccagagag
ggagagtgte
gcetgageaaa
cctgageteg
acggtiacca
atcagecteg
ttecttgace

ategeattgt

gggcgtggat

gggagtttgt

ccattgacge

tacgtgaacc

gtgcagatta

gttetctecce

tgcagggceea

cccaaaccet

ggcagtgggt

gecacttatt

ctggaaatca

cagttgaaat

gccaaagtac

acagagcagg

gcagactacg

ceccgtecacaa

actacctaga

actgtgectt

ctggaaggtyg

ctgagtaggt
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accggtttga
tttggcacca
aaatgggegg
gtcaga?cgc
tecagettect
agtctecage
gcteaagtgt
ggatttatgc
ctaggactte
actgcecagea
aacgtacggt
ctggaactge
agtggaaggt
acagcaagga
agaaacacaa
agagcttcaa
ctggattcgt
ctagttgecea
ccacteccac

gteattctat

cteacgegga
aaatcaacgg
taggcgtgta
ctggagacgce
gctaatcagt
aatectgtcet
aagttacatc
cacatccaac
ttactctete
gtggactagt
ggctgeacca
ctctgttgtg
ggataacgece
cagcacctac
agtctacgece
cagggéagag
gacaacatgc
gccatetgtt

tgtectttee

tctggggggt



ggagtgggge
1980

gceggtggget
2040

acgtcaatga
2100

ttectacttg
2160

ggcagtacat
2220

ccattgacgt
2280

gtaacaactc
2340

taagcagage
2400

atgggttgga
2460

gtacaactge
2520

tgecaaggett
2580

ggtcggggec
2640

cagaagttca
2700

cagctcagea
2760

tacggeggtyg
2820

getagcaceca
2880

ggcacagcgg
2940

tggaactcag
3000

ggactctact
3060

tacatctgea
3120

aggacagcaa

ctatggaacc

cggtaaatgg

gcagtacatc

caatgggegt

caatgggagt

cgecceattg

tgggtacgtc

gecteatett

agcagectgg

ctggetacac

tggaatggat

aaggcaagge

gectgacate

actggtactt

agggcccate

cectgggetg

gcgecctgac

ccectecageag

acgtgaatca

gggggaggat
agctgggget
ccegectgge
tacgtattag
ggatageggt
ttgttttgge
acgcaaatgg
ctcacattca
gctettectt
ggctgagcetg
atttaccagt
tggagc?att
cacattgact
tgaggactct
caatgtctgg
ggtecttecce
cctggtcaay
cagcggcgtg
cgtggtgacce

caageecage

tgggaagaca

cgacagctat

attatgceca

tecatcgetat

ttgactcacg

accaaaatca

geggtaggeg

gtgatcagceca

gtcgetgttg

gtgaagcctyg

tacaatatgc

tatcecggaa

gcagacaaat

gcggtetatt

ggcgeaggga

ctggcaccect

gactacttecg,

cacaccttce

gtgecccteeca

aacaccaagyg
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atagcaggca
gccaagtacy
gtacatgacc
taccatggtg
gggattteca
acgggacttt
tgtacggtgyg
ctgaacacag
ctacgcgtgt
gggccteagt
actgggtaaa
atggtgatac
cctcececageacg
actgtgcaag
ccacggtcac
cctecaagag
ccgaaccggt
cggctgtect
gcagettggg

tggacaagaa

tgctggggart

ccecctattg

ttatgggact

atgcggtttt

agtcteccacc

ccaaaatgtc

gaggtctata

acccgtcgac

cctgtcecag

gaagatgtce

acagacacct

ttectacaat

agcctacatg

atcgacttac

cgtectctgeca

cacctctygy

gacggtgteg

acagtccteca

cacccagace

agcagagcedo



"aaatcttgtg
3180

ccegteagtet
3240

gaggtcacat
3300
tacgtggacg
3360

agcacgtacc
3420

gagtacaagt
34890

aaagccaaag
3540

ctgaccaaga
3600

geegtggagt
3660

ctggactecyg
3720

cagoagyggga
3780

cagaagagcc
3840

agactggatt
3900

cttetagtiyg
3960

gtgccactcce
4020

ggtgtcatte
4080

acaatagcag
4140

gctggatcte
4200

aggaaaatta
4260

atgctttaga
4320

acaaaactca..

teeteottecee
gcgtggtggt
gcgtggaggt
gtgtggtcag
gecaaggtete
ggcageccacg
accaggtcag
gggagagcaa
acggctcct%
acgtcttetce
tcteectgta
cgtgacaaca
ccagccatet
cactgteett
tattctgggyg
geatgetggg
cocgateceea
attttaacac

gacagtgtic

cacatgccea

cccaaaacoee

ggacgtgagce

gcataatgcc

cgtccteace

caacaaagcc

agaaccacaqg

cctgacctge

tgggcagecy

cttectetac

atgctecegtg

tccgagtaaa

tgeggeegty

gttgtttgec

tcctaataaa

ggtggggtygg

gatgeggtgg

gectttgectte

caattcagta

tctgcacaga

cegtgeceag

aaggacacce

cacgaagacc

aagacaaagc

gtectgeace

ctececagece

gtgtacaccc

ctggtcaaag

gagaacaact

agcaagctca

atgcatgagg

tgaggatceg

atatctacgt

ceteceecgt

atgaggaaat

ggcaggacag

gctctatgga

tcaatttott

gttgattgag

taaggacaaa
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cacctgaact

teatgatcte

ctgaggtcaa

cgcgggagga

aggactggct

ccatcgagaa

tgcceceatce

gektetatee

acaagaccac

cegtggacaa

ctectgcacaa

ttaacggtta

atgatcagec

gccttcettg

tgcatecgeat

caagggggag

accagctggg

atttgecataa

caaatgegtt

cattattcag

cetgggyggga

ceggacecct

gttcaactgyg

gcagtacaac

gaatggcaag

aaccatctce

cegggatgag

cagcgacate

gceteeegtyg

gagcaggtgg

ccactacacg

ccaactacct

tecgactgtge

accctggaag

tgtectgagta

gattgggaag

gctcgacage

tgagaaaaaa.

gccaaaaagg

agggagtacc



cagagctgag
4380

atcacegaag
4440

atagagaggg
4500

catttgcttc
4560

atttecgegece
4620

gecatcatgg
4680

aagaacggag
4740

accacaacct
4800

_ttctecatte
4860

. gaactcaaag
4520

agacttattg
4980

agttctgttt
5040

atcatgcagg
5100

cttctecceag
5160

aagtttgaag
5220

ctectaaage
5280

gactgtgect
5340 '

cctggaagglt
5400

tctgagtagy
5460

ttgggaagac
5520

actcctaagce
cetgatteceg
caggagccag
tgacatagtt
aaacttgacg
ttcgaccatt
acctaccctg
cttcagtgga
ctgagaagaa
aaccaccacg
aacaaccgga
accaggaagc
aatttgaaag
aatacccagg
tctacgagaa
tatgecatttt
tctagttgec
gccactecea
tgtcattecta

aatagcaggc

cagtgagtgg

tagagccaca

ggcagagcecat

gtgttgggag

gcaatcctag

gaactgeatce

gceteoegete

aggtaaacag

tecgaccttta

aggagctcat

attggcaagt

catgaatcaa

tgacacgttt

cgtectetet

gaaagactaa

tataagacca

agccatetgt

ctgteettte

ttctggggag

atgctgggga

cacagcattce

cecttggtaag

ataaggtgag

cttggatage

cgtgaagget

gtegeegtgt

aggaacgagt

aatctgytga

aaggacagaa

tttettgeea

aaagtagaca

ccaggecacae

ttcccaqaaa

gaggtceagy

caggaagatg

tgggactttt

tgtttgecec

ctaatazaat

tggggtgggy

tgcggtggge
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tagggagaaa
ggccaatctg
gtaggatcag
ttggacagct
ggtaggattt
cccaaaatat
tcaagtactt
ttatgggtag
ttaatatagt
aaagttigga
tggtttggat
ttagactctt.
ttgatttggg
aggaaaaagqg
cttteaagtt
gectggettta
tcceecgtge
gaggaaattg
caggacagca

tctatggaac

tatgerogre
ctecacacagy
ttgecteetea
cagggctgeyg
tatcecccget
ggggattggce
ccaaagaatg_
gaaaacctgg
tectecagtaga
tgatgectta
agtcggaggce
tgtgacaagg
gaaatataaa
catcaagtat
ctetgetece
gatcagccte
cttececttgac
catcgecattg
agggggagga

cagctggggce



tegagetact
5580

aattttaaca
5640

agacagtgtt
5700

gactcctaag
5760

gectgattec
5820

geaggagoca
5880

ctgacatagt
5940

cgecaggttct
6000

aatcggctge
6060

tytcaagacce
6120

gtggctggee
6180

_ aagggactgg
6240

. tectgeegag
6300

ggctacctge
6360

ggaagecggt
6420

cgaactgtte
6480

tggcgatgee
6540

ctgtggcegg
£600

tgctgaagag
6660

teccgatteg
6720

agctttgett
ccaattcagt
ctctgecacag
ccagtgagtg
gtagagceac
gggcagagea
tgtgttggga
coggeegett
tctgatgeecg
gacctgteeg
acgacgggeg
ctgctattygg
aaagtatcca
ccattcgaéc
cttgtecgate
gceaggctca
tgettgeega
ctgggtgtgg
cttggoggeyg

cagcgcatceg

cteaatttet

agttgattga
ataaggacaa
gcacageatt
accttggtaa
tataaggtga
gettggateg
gagtggagayg
ecgtgttccg
gtgcecetgaa
tteocttgege
gcgaagtgee
tcatggctga
accaagcgaa
aggatgatct
aggegegeat
atatcatggt
cggaccgeta
aatgggctga

ccttctateg

tatttgcata
gcaaatgegt
acattattca
ctagggagaa
gggecaatct
ggtaggatca
atecctetatg
gctattcggc
gctgtcageg
tgaactgcag
agctgtgete
ggggcaggat
tgecaatgegg
acatcgeate
ggacgaagag
gcecgacgge
ggaaaatggc
tcaggacata
cegettectce

cettettgac
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atgagaaaaa

tgccaaaaayg

gagggagtac

atatgettgt

gctcacacag

gttgectcete

gttgaacaag

tatgactggg

caggggcecgcee

gacgaggcag

gacgttgteca

ctectgteat

¢cggctgcata

gagogageac

catcaggyggc

gaggatctcg

cgcttttetg

gcgttggeta

gtgctttacyg

gagttettcet

aaggaaaatt

gatgctttag

ccagagctga

catcaccgaa

gatagagagg

acatttgett

atggattgca

cacaacagac

cggttcetttt

cgeggetate

ctgaagcggg

ctcaccttge

cgettgatec

gtactcggat

tcgegecage

tegtgacecca

gattcatcga

ccegtgatat

gtatecgeege

gagcgggact



ctggggtteg
6780

accgcegect
6840

atcctceecage
6900

gcttataatyg
6960

tecactgeatt
7020

geggecgega
7080

attgttatce
7140

ggggtgecta
7200

agtcgggaaa
7260

gtttgcgtat
7320

ggctgeggeg
7380

gggataacge
7440

aggcegegtt
1500

gacgctcaag
7560

ctggaagete
7620

cetttcteee
7680

cggtgtaggt
7740

gctgegectt
7800

cactggcage
7860

agttctigaa
7920

aaatgaccga
tctatgaaag
geggggatct
gttacaaata
ctagttgtgg
tcecegtegag
gectcacaatt
atgagtgage
cctgtegtac
tgggegetet
agcggtatca
aggaaagaac
gctggegttt
tcagaégtgg
cctegtgege
tteggygaage
cgttegectee
atceggtaac

agccactggt

gtggtggcet

ccaagcgacy
gttgggette
catgctggag
aagcaatage
tttgtccaaa
agcttggegt
ccacacaaca
taactcacat
cagctgcatt
tcégcttcct
gctcactcaa
atgtgagcaa
ttceatagge
cgaaacecga
tctectgtte
gtggegettt
aagctggget
tategtcttg
aacaggatta

aactacggct

cccaacetge

ggaategttt

ttecttegecee

atcacaaatt

ctcatcaate

aatcatggte

tacgagcegyg

taattgegtt

aatgaatecgg

cgecteactga

aggcggtaat

aaggeccagea

tecegeeocece

caggactata

cgaccctgee

ctecaatgete

gtgtgcacga

agtccaacce

geagagcgag

acactagaag

79

catcacgaga

tcegggacge

accecaactt

tcacaaataa

tatcttatea

atagctgttt

aagcataaag

gcgetcactg

ccaacgegeqg

ctegetgege

acggttatce

aaaggccagy

tgacgagecat

aagataccag

gecttacegga

acgctgtagg

acceceagtt

ggtaagacac

gtatgtagge

gacagtattt

tttegattee

cggctggatg

gtttattgea

agcatttitt

tgtctggatc

cectgtgtgaa

tgtaaagecet

ccegettteco

gggagagygcg

teggtegtte

acagaatcag

aaccgtaaaa

cacaaaaatc

gegttteece

tacctgteeyg

tatctcagtt

cagcccgace

gacttatecgc

ggtgctacag

ggtatetgeg



ctetygetgaa
7980

ccaccgctygy
8040

gatctcaaga
8100

cacgttaagg
8160

attaaaaatg
8220

accaatgett
8280

ttgeetgact
8340

gtgctgecaat
8400

agccagecgg
8460

ctattaattg
8520

ttgttgeccat
B580

gcteeggtte
8640

ttagetcett
8700

tggttatgge
8760

tgactggtga
8820

cttgeeccgge
8880

tcattggaaa
8940

gttcgatgta
9000

tttctgggtg
9060

ggaaatgttyg
9120

gcecagttacce
tageggtggt
agatcctttg
gattttggtc
aagttttaaa
aatcagtgag
cceegtegtg
gataccgcga
aagggecgag
ttgecegggaa
tgctacaggc
ccaacgatca
cggtccteeg
agcactgecat
gtactecaace
gtecaatacgg
acgttcttecg
acccactcjt
agcaaaaaca

aatactcata

.ttcggaaaaa

ttttttgttt

atctttteta

atgagattat

tcaatctaaa

gcacctatct

tagataacta

gacccacgect

cgcagaagtyg

gctagagtaa

atcgtggtgt

aggcgagtta

atcgttgtea

aattctetta

aagtcattct

gataataccg

gggcgaaaac

gcacceaact

ggaaggcaaa

ctetteottt

gagttggtag

gcaageadca

cggggtctga

caaaaaggat

gtatatatga

cagcgatcty

cgatacggga

caccggctec

gtectgceaac

gtagttegee

cacgectegtce

catgatccece

gaagtaagtt

ctgtcatgee

gagaatagtg

cgccacatag

tctcaaggat

gatcttcage

atgccgeaaa

ttcaatatta

80

ctettgatee
gattacgege
cgctcagtgg
cttecacectag
gtaaacttgg
tctatttegt
gggcttacca
agatttatca
tttateccgee
agttaatagt
gtt%ggtatg
catgttgtge
ggccgcagtg
atccgtaaga
tatgcggcega
cagaacttta
cttaccgetyg
atcttttact
aaagggaata

ttgaageatt

ggcaaacaaa
agaaaaaaag
aacgaaaact
atccttttaa
tetgacagtt
tcatcecatag
tectggeoccea
geaataaacc
tcecatccagt
ttgcgeaacy
gcttcattca
aaaaaagcgyg
£tatcactca
tgcttttetyg
ccgagttget
aaagtgctea
ttgagatcca
thaccagcg
agggcgacac

tatcagggtt



attgtcteat
9180

cgcgeacatt
9208

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

59

384
bDNAa
Mus

<400> 59
atggatttte
60

agagggcaaa
120

gtcacaatga
180

ccaggatcct
240

gttegettea
300

gctgaagatg
360

ggggggacca
384

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

60 -
128
PRT
Mus

<400> 60
Met Asp Phe
1
Val

Ile Met

Ala
35

Leu Ser

Sexr Val

50

Ser

Pro Pro

65

Lys

Val Arg Phe

Ser Arg Val

gagcggatac

tecccgaaaa

musculus

aggtgcagat

ttgttctete

cttgcaggge

cccccaaace

gtggcagtgg

ctgecactta

agctggaaat

musculus

Gln Val

5

Ser
20

Arg

Ser Pro

Ser Tyrx

Trp Ile

Ser Gly

85

Glu
100

Ala

Gln

Gly

Gly

Ile

Tyr

70

Sex

Glu

atatttgaat gtatttagaa aaataaacaa ataggggttc

gtgccacet

tatcagette

ccagtctecea

cagcetcaagt

cltggatttat

gtctgggact

ttactgecag

caaa

Iie Ile

Gln Ile

Glu Lys

40
His
55

Trp
Ala Thr
Ser

Gly

Asp Ala

ctgctaatcea

gcaatcctgt

gtaagttaca

gccacatcca

tecttactcte

cagtggacta

Phe
10

Ser Leu

Val
25

Leu Ser

Val Thr Met

Phe Gln Gln

Asn Leu

75

Ser

Thr
90

Gly Ser

Ala
105

Thr Tyr

81

gtgcttcagt
ctgcatctec
tecactggtt
acctggette
tcécaatcag

gtaacccace

Leu Ile Ser

Gln Pro

30

Ser

Thr Cys

45

Arg

Lys Pro

60

Gly

Ala Ser Gly

Tyr Ser Leu

Gln
110

Tyr Cys

cataatgtee

aggggagaag

ccagcagaag

tggagtccqt

cagagtggag

cacgttcaga

Ala
15

Ser

Ala Ile

Ala Ser

Ser Ser

val Pro

80

Thr
95

Ile

Gln Trp



Thr Ser Asn Pro Pro Thr Phe Gly Gly Gly Thr

115

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

61

420
DNA
Mus

<400> 61

atgggttgga
60 -

gtacaactge
120

tgcaaggett
180

ggteggggec
240

cagaagttca
300

cagctcagcea
360

tacggeggtg
' 420

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

62

140
PRT
Mus

<400> 62
Met Gly Trp
1
Val

Leu Ser

Ala
35

Pro Gly

Thr Ser Tyr

50

Glu
65

Trp Ile

Gln Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115
Val

Trp Gly

musculus

gectcatcett
agcagcctygg
ctggctacac
tggaaéggat
aaggcaaggc
gcctgacate

actggtactt

musculus
Leun

Ser

Gln
20

Val

Ser Val

Asn Met

Gly Ala

Lys Gly

85

Met
100

Gln
Ala Arg

Ala Gly

Ile

Gln

Lys

His

Ile

70

Lys

Leu

Ser

Thr

120

gctcttectt

ggctgagetg

atttaccagt

tggagctatt

cacattgact

tgaggactect

caatgtctgyg

Leu Leu

Leu Gln

Met Ser

40
Trp Val
55

Tyr Pro

Ala Thr

Ser Ser

Thx Tyr

120

Thr Val

gtegectgttg

gtgaagcctg

tacaatatge

tatcceggaa

gcagacaaat

geggtotatt

ggcgcaggga

Phe Leu Val

10

Gln
25

Pro Gly

Cys Lys Ala

Lys Gln Thr

Gly Asn Gly

75

Thr
S0

Leu Ala

Leu Thr Ser

105
Tyr

Gly Gly

Thr Val Ser

82

Lys Leu Giiu lle uys

125

ctacgeogtgt
gygccteagt
actgggtaaa
atggtgatac
cctcecageac
actgtgcaag

ccacggteac

Ala Val

Ala Glu

30
Ser Gly
45

Pro
60

Gly

Asp Thr

Asp Lys

Glu Bsp

Asp Trp

125

Ala

Ala
Leu
Tyr
Arg
Ser
Ser
Ser

1i0

Tyr

cctgteecag

gaagatgtcc

acagacacct

ttcctacaat

agcctacatg

atecgacttac

cgtctetgea

Thr
15

Val Lys

Thr Phe
Leu

Gly

Asn
80

Tyr

Ser Ser

95

Ala Val

Phe Asn



130

<210> 63
<211> 1395
<212> DNA
<213> Homo
<400> 83
atgtatteca
60
ttgctgctcea
120
acageccaagce
180
aaggcaactg
240
tgggaactgt
300
tecaagaaty
360
atgaccaage
420
gacaccatat
480
cgactectate
540
gacaaatccce
600
aagctceage
660
tgggtgtcea
720
gagctcactg
780
ttcageecetg
840
gcatctatga
300
gtgcttgagt
960
gagaagagcce
1020
gatgaattgg
1080

sapiens

atgtgatagg

ttggcttctyg

cgegggacat

aggatgaggyg

ccaaggecaa

acaatgataa

tgggtgeetg

ctgagaaaac

gaaaagccaa

ttaccttcaa

ccectggactt

ataagaccga

ttctggtget

agaacacaag

tgtaccagga

tgeccticaa

tggccaaggt

aggagatgat

133

aactgtaacc
ggactgcgtg
tceccatgaat
ctcagaacag
tteccgettt
cattttcoty
taatgacacc
atctgatecag
caaatcetec
tgagacctac
caagga;aat
aggcecgaatce
ggttaacacc
gaaggaactg
aggcaagtte
aggtgatgac
ggagaaggaa

goctggtggtce

tetggaaaaa

acctgtcacg

cceatgtgeca

aagatccogyg

gctaccactt

tcacecetga

ctccageaac

atccacttct

aagttagtat

caggacatca

gcagagcaat

accgatgtca

atttacttca

ttetacaagyg

cgttatcggc

atcaccatgg

ctecaceceeag

cacatgccee

83

140

ggaaggtita

ggagecctgt

tttaccgcte

aggecaceaa

tctatcagea

gtatctceac

tgatggaggt

tectttgececaa

cagccaatcg

gtgagttggt

ccagagegge

ttcectegga

agggcctgtg

ctgatggaga

gceghtggetga

tccteatett

aggtgctgea

gctteegeat

tettttgtece

ggacatctgce

ccoggagaag

ccggegtgte

cctyggeagat

ggcttttget

atttaagttt

actgaactge

cectttttgga

atatggagcc

catcaacaaa

ageccatcaat

gaagtcaaag

gtegtgttca

aggeacccag

gcccaagcect

ggagtggctg

tgaggacggc



tteagtttga
1140

tecaaactee
1200

cataaggeat
1260

gtgattgcetg
1320

ctggtttita
- 1380

cctigtgtta
1395

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

64
464
PRT
Homo

<400> 64
Met Tyr Ser
S .

Leu

Tyr Leu

His Gly Ser

35
Met

Asn Pro

50
Asp Glu
. 65

Gly

Trp Glu Leu

His Leu Ala

Ile
115

Leu Serxr

Thr
130

Asp Leu

Glu
145

Lys Thr

Arg Leu Tyr

Arg Leu Phe

aggagcagct
caggtattgt
ttettgaggt
gecegtteget
taagagaagt

agtaa

sapiens

Val
5

Asn

Ser Leu

20

Pro Val

Met Cys

Ser Glu

Ser Lys

85
Asp Ser
100

Ser Thr

Gln Gln

Ser Asp

Arg Lys

165

Gly
180

Asp

Ile

Leu

Asp

Ile

Gln

70

Ala

Lys

Ala

Leu

Gln

150

Ala

Lys

gcaagacatg ggcettgtcg

tgcagaaggc cgagatgacc

aaatgaagaa ggcagtgaag

aaaccccaac agggtgactt

tcetetgaac actattatet

Thr Val Thr

10

Gly Ser

Leu Ile Gly Phe

25

Trp

Ile Cys Thr Ala

40

Lys

Tyr Ser Pro Glu

55

Arg

Ile Glu Ala

75

Lys Pro

Fhe
80

Asn Ser Arg Ala

Asn Asn

105

Asn Asp Asp

Phe Ala

120

Met Thr Lys

Met Val Phe

135

Glu Lys

Phe Phe Phe

155

TIle His

Ser
170

Asn Lys Ser Lys

Thr
185

Ser Leu Phe Asn

84

atctgttcag

tctatgtete

cagctgcaag

tcaaggccaa

tcatgggeag

Gly Lys Arg

val
30

Asp Cys

Pro Arg

45

Asp

Lys Ala

&0

Lys

Thr Asn Arg

Thr Thr Phe

Ile Phe Leu

110
Ala

Leu Gly

125

Phe
140

Asp Thr

Ala Lys Leu

Leu Val Ser

Glu Thr Tyr

190

ccctgaaagg
agatgecattc
tacegetgtt
caggcettte

agtageccaac

Lys Val

15

Thr Cys

Ile Pro
Thr Glu

Val
80

Arg

Tyr Gln

95

Ser Pro

Cys Asn

Ile Ser

Asn Cys

160

Ala Asn
175

Gln Asp



Ile Ser Glu Leu Val Tyr Gly Ala Lys Leu Gln Pro Leu ASpP Phe LyS
195 200 205

Glu Asn Ala Glu GIln Ser Arg Ala Ala Ile Asn Lys Trp Val Ser Asn
210 215 220

Lys Thr Glu Gly Arg Ile Thr Asp Val Ile Pro Ser Glu Ala Ile Asn
225 230 235 240

Glu Leu Thr Val Leu Val Leu Val Asn Thr Ile Tyr Phe Lys Gly Leu
245 250 255

Trp Lys Ser Lys Phe Ser Pro Glu Asn Thr Arg Lys Glu Leu Phe Tyr
260 265 270

Lys Ala Asp Gly Glu Ser Cys Ser Ala Ser Met Met Tyr Gln Glu Gly
275 280 285

Lys Phe Arg Tyr Arg Arg Val Ala Glu Gly Thr Gln Val Leu Glu Leu
220 295 300

Pro Phe Lys Gly Asp Asp Ile Thr Met Val Leu Ile Leu Pro Lys Pro
305 310 315 320

Glu Lys Ser Leu Ala Lys Val Glu Lys Glu Leu Thr Pro Glu Val Leu
325 : 330 335

Gln Glu Trp Leu Asp Glu Leu Glu Glu Met Met Leu Val Val Hiz Met
340 345 350

Pro Arg Phe Arg Ile Glu Asp Gly Phe Ser Leu Lys Glu Gln Leu Gln
355 360 , 365

Asp Met Gly Leu Val Asp Leu Phe Ser Pro Glu Lys Ser Lys Leu Pro
370 375 380

Gly Ile Val Ala Glu Gly Arg Asp Asp Leu Tyr Val Ser Asp Ala Phe
385 380 3985 400

His Lys Ala Phe Leu Glu Val Asn Glu Glu Gly Ser Glu Ala Ala Ala
405 " 410 415

Ser Thr Ala Val Val Ile Ala Gly Arg Ser Leu Asn Pro Asn Arg Val
420 425 430

Thr Phe Lys Ala Asn Arg Pro Phe Leu Val Phe Ile Arg Glu Val Pro
435 440 445

Leu Asn Thr Ile Ile Fhe Met Gly Arg Val Ala Asn Pro Cys Val Lys
450 455 460

<210> 65

<211i> 1962

<212> DNA

<213> Homo sapiens

<400> 65

atgegtocee tgegeececyg cgecgegetg ctggegetee tggecteget cctggecgey
60

85



ccceecggtgy
120

tggccectge
180

gctgaccagt
240

cctcaccgeg
300

gggtccactg
360

ctcagggaga
420

. actgactttg
480

aggagataca
540

aatgagecag
600

tactacgatg
660

cccggegact
720

tgecacgacy
780

ctccacagga
840

cagcagatecc
900

gacccgetgg
860

étggtggtga
1020

tteeccctacyg
1080

gcgeagegoa
1140

ctgttgegea
1200

ctetgggecey
1260

ceceggecga

ggcgcttetg

acgtccteag

gcatcaagca

gacggggect

accagctect

aggacaagca

tcggtaggta

accaccacga

cctgectegga

cctteocacac

gtaccaactt

agggtgecgeg

ggcagctett

tgggctyggte

aggtecatege

cgctectgag

cgetecaccge

agccggtgct

aagtgtcgea

ggcdoegeac

gaggagcaca

ctgggaceag

ggtccggacce

gagctacaac

coccagggttt

gcaggtgttt

cggactggcg

ctttgacaac

gggtetgege

cccacegega

ctteactggyg

cagctecatc

ccccaagtte

cctgccacag

gcagcatcag

caacgacaat

gegettecag

cacggccatyg

ggecgggace

ctggtgcagyg

ggcttetgee

cagctcaacc

cactggetge

ttcacccace

gagctgatgg

gagtggaagg

catgtttcea

gtetccatga

gccgocagec

tceocegetga

gaggcegggeyg

tcecatectgg

gcggacaccc

ccgtggaggg

aacctgctac

gcettectga

gtcaacaaca

gggctgctag

gtectggaca

86

tggacgcgge

ccecegetgee

tcgeetatgt

tggagcttgt

tggacgggta

gcagcgecte

acttggtcte

agtggaactt

ccatgcaagg

cegeectgeg

gctggggect

tgecggetgga

agecaggagaa

ccatttacaa

cggacgtgac

tggccaacac

gctaccacce

ccegeecgee

cgctgetgga

gcaaccacac

ccgegegety
acacagccag
gggcgeegte
caccaccagqg
cttggacett
gggecactte
cagectggee
cgagacgtgg
cttecectgaac
getgggagge
cctgegecac
ctacatetee
ggtegtegeg
cgaégaggcg
ctacgcggece
caccteegec
gcaccectte
gcacgtgcag
tgaggagecag

ggtgggegte



ctggccageg
1320

tacgegageg
1380

cgcggggtge
1440

tgcagcceag
1500

ttcecggegea
1560

ggeggcegec
1620

tgtgegegee
1680

caagggcagce
1740

tacgagatce
1800

accttecaacc
1860

cgagecetgg
1920

gtcectgtge
1962

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

66
653
PRT
Homo

<400> 66
Met Arg Pro
1

Ala

Leu Leu

Gln Val Asp

35

Thr
50

Ser Gly

Val
65

Leu Ser

Pro His Arg

Val Thr Thr

ceccaccgeco
acgacacceqg
cecceggece
acggcgagtg
tgcgegegge
tgaccctgeg
ccgagaagcee
tggttct?gt
agttctctea
tetttgtgtt
actactggge

caagagggce

sapiens
Len Arg
5

Ala
20

Pro
Ala Ala
Phe Cys
Trp Asp

Ile
B5

Gly

Arg Gly

Pro

Pro

Arg

Pro

Gln

70

Lys

Ser

ccagggeeog

cgoccaceco

gggcctgate

gcggegecty

tgaggaccceg

ccecgegetg

gecegggeag

ctggtcggat

ggacggtaag

cagccecagac

ccgaccagqgce

cceatecceyg

Arg Ala

Val Ala

Rla

Pro

geegacgect
aaccgcaécg
tacgtcacge
ggccggcceyg
gtggcegegg
cggectgeegt
gteacgegge
gaacacgtgg
gcgtacaceo
acaggtgetg
ccecttetegg

ggcaatccat

Leu Leun

10

Ala Glu

25

Ala Leu

40

Pro Leu

55

Gin Leu

Gln Val

Thr Gly

Trp

Pro

Asn

Arg

Arg

Pro Leu

Ser

His

Ala
75

Leu

Thr
80

Gly Leu

87

ggcogegecge ggtgetgate
tegegagtgac cctgeggetg
gctacctgga caacgggcete
tcttcececac, ggocagageag
cgceceegoee cttacccgec
cgettttget ggtgcacgtg
tcecgegeect gecoectgace
gcteccaagtg cectgtggaca
cggtcageag gaagccatog
tetetggete ctaccgagtt
accctgtgee g?acctggag

ga

Ala Ala

15

Leu Leu Ser

Ala His Leu Val

30

Pro

Arg Arg Phe

45

Trp Arg

Gln Ala
60

Asp Gln Tyr

Val Ala Vval

80

Tyxr Gly

Glu
95

Trp Leu Leu Leun

Ser Tyr Asn Phe Thr



Gly
Asp
145
Arg
Phe
Met
Leu
Fhe
225
Cys
Asp
Leu
Lys
Gly
305
Met
Thr
Leu
Phe
Pro
385

Leu

Thr

Leu

Phe

130

Lys

Arg

Glu

Thr

Arg

210

His

His

Tyr

Glu

Phe

250

Trp

Val

Thx

Ser

Gln

370

val

Trp

val

Asp

115

Glu

Gin

Tyr

Thr

Met

195

Ala

Thr

Asp

Ile

Gln

275

Ala

Ser

Val

Ser

Tyr

355

Val

Leu

Ala

Gly

100

Gly

Leu

Gln

Ile

Trp

180

Gln

Ala

Pro

Gly

Ser

260

Glu

Asp

Leu

Lys

Ala

340

His

Asn

Thr

Glu

Val
420

Tyr

Met

Val

Gly

165

Asn

Gly

Ser

Pro

Thr

245

Leu

Lys

Thr

Pro

Val

325

Phe

Pro

Asn

Ala

Val

405

Leu

Leu

Gly

Phe

150

Arg

Glu

Phe

Pro

Arg

230

Asn

His

Val

Pro

Gln

310

Ile

Pro

His

Thr

Met

390

Ser

Ala

Asp
Ser
135
Glu
Tyr
Pro
Leu
Ala
215
Ser
Phe
Arg
Val
Ile
295
Pro
Ala
Tyxr
Pro
Arg
375
Gly

Gln

Ser

Leu

120

Ala

Trp

Gly

Asp

Asn

200

Leu

Pro

Phe

Lys

Ala

280

Tyr

Trp

Gln

Ala

Phe

360

Pro

Leun

Ala

Ala

105

Len

Ser

Lys

Leu

His

185

Tyr

Arg

Leu

Thr

Gly

265

Gln

Arg

His

Leun

345

Ala

Pro

Leu

Gly

His
425

88

Arg
Gly
Asp
Ala
170
His
Tyr
Leu
Ser
Gly
250
Ala
Gln
Asp
Ala
Gln

330

Leu

Thr
410

Arg

Glu

His

Leu

155

Asp

Asp

Gly

Trp

235

Glu

Arg

Ile

Glu

Asp

315

Asn

Ser

Arg

Val

Leu

395

Val

Pro

Asn
Phe
140
Val
Val
Phe
Ala
Gly
220
Gly
Ala
Ser
Arg
Ala
300_
Val
Leun
Asn
Thr
Gln
380
Leu

Leu

Gln

Gln

125

Thr

Ser

Ser

Asp

Cys

205

Pro

Leu

Gly

Ser

Gln

285

Asp

Thr

Len

Asp

Leu

365

Leu

Asp

Asp

Gly

110

Leu

Asp

Ser

Lys

Asn

120

Ser

Gly

Leu

Val

Ile

270

Leu

Pro

Tyx

Leu

Asn

350

Thr

Leu

Glu

Ser

Pro
430

Leu

Phe

Leu

Trp

175

Val

Glu

Asp

Arg

Arg

255

Ser

Fhe

Leu

Ala

Ala

335

Ala

Ala

Arg

Glu

Asn

415

Ala

Pro

Glu

Ala

160

Asn

Ser

Gly

Ser

His

240

Leau

Iie

Pro

Val

Ala

320

Asn

Phe

Arg

Lys

Gln

400

His

Asp



Ala Trp Arg Ala Ala Val Leu Ile Tyr Ala Ser
435 440

Ris Pro Asp Arg Ser Val Ala Val Thr Leu Arg
450 455

Pro Gly Pro Gly Leu Val Tyr Val Thr Arg Tyr
465 470 475

Cys Ser Pro Asp Gly Glu Trp Arg Arg Leu Gly
485 490

Thr Ala Glu Gln Phe Arg Arg Met Arg Ala Ala
500 505

Ala Ala Pro Brg Pro Leu Pro Ala Gly Gly Arg
515 520

Ala Leu Arg Leu Pro Ser Leu Leu Leu Val His
530 535

Glu Lys Pro Pro Gly Gln Val Thr Arg Leu Arg
545 550 555

Gln Gly Gln Leu Val Leu Val Trp Ser Asp Glu
565 570

Cys Leu Trp Thr Tyr Glu Ile Gln Phe Ser Gin
580 585

Thr Pro Val Ser Arg Lys Pro Ser Thr Phe Asn
595 600

Pro Asp Thr Gly Ala Val Ser Gly Ser Tyr Arg

610 615

Tyr Trp Ala Arg Pro Gly Pro Phe Ser Asp Pxo

625 630 635
" Val Pro Val Pro ArgIGly Pro Pro Ser Pro Gly

645 650

<210> 67

<211> 1290

<212> DNA

<213> Homo sapiens

<400> 67

atgecagctga ggaacccaga actacatctg ggctgegege
60

ctegtttect gggacatcec tggggctaga gcecactggaca
120

accatgggct ggctgcactg ggagegettc atgtgeaace
180

gattcetgeca tcagtgagaa getcttcatg gagatggeag
240

89

Asp Asp Thr Arg Ala
445

Leu Arg Gly Val Pro
480 :

Leu Asp Asn Gly Leu
480

Arg Pro Val Phe Pro
495

Glu Asp Pro Val Ala
510

Leu Thr Leu Arg Pro
525

Val Cys Ala Arg Pro
540

Ala Leu Pro Leu Thr
560

His Val Gly Ser Lys
575

Asp Gly Lys Ala Tyr
520

Leu Phe Val Phe Ser
605

Val Arg Ala Leu Asp
620

Val Pro Tyr Leun Glu
640

Asn Pro

ttgegetteg ctteetggec
atggattgge aaggacgect
ttgactgcea ggaagagcca

agctcatggt ctcagaagge



tggaaggatg
300

gattcagaag
360
gctaattatyg
420
acctgegeag
480
gactggggag
540
gcagatggtt
600
tectgtgagt
660
cagtactgea
720
agtatcttgg
780

© ggttggaatg
B40
gtaactcaga
900
cgacacatca
960
caggaccect
1020
gaacgaccte
1080
ggaccteget
1140
gectgettea
1200
tcaaggttaa
1260
atgcagatgt
1250
<210> 68
<211> 429
<212> PRT
<213>

<400> 68

caggttatga

gcagacttca

ttcacagcaa

gctteectgy

tagatctgcet

ataagcacat

ggcectettta

atcactggceg

actggacatc

acccagatat

tggcectctg

gcectcaage

tgggcaagea

tctcaggett

cttataccat

tcacacaget

gaagtcacat

cattaaaaga

Homo sapiens

gracctetge

ggcagaccct

aggactgaag

gagttttgga

aaaatttgat

gtecttggee

tatgtggcee

aaattttgct

ttttaaccag

'gttagtgatt

ggctatcatg

caaagctcectce

agggtaccag

agcctggget

cgeagttget

cctecctgtg

aaatcercaca

cttactttaa

attgatgact

cagcgettte

ctagggattt

tactacgaca

ggttgttact

ctgaatagga

tttcaaaagc

gacattgatg

gagagaattg

ggcaactttg

gctgeteett

cttcaggata

cttagacagg

gtagctatga

tcectgggta

aaaaggaagc

ggcactgttt

gttggatggce

ctecatgggat

atgcagatgt

ttgatgccea

gtgacagttt

ctggcagaag

ccaattatac

attcctggaa

ttgatgttgce

gecteagetg

tattcatgte

aggacgtaat

gagacaactt

taaaccyggca

aaggagtggce

tagggttcta

tgcttcaget

teoceccaaaga

tocgecageta

tggaaataaa

gacctttget

ggaaaatttg

cattgtgtac

agaaatcecga

aagtataaag

tggaccaggg

gaatcagcaa

taatgaccte

tgccatcaat

tgaagtgtygyg

ggagattggt

ctgtaatcet

tgaatggact

agaaaataca

Met Gln Leu Arg Asn Pro Glu Leu His Leu Gly Cys Ala Leu Ala Leu

90



Arg

Ser

65

Trp

Ala

Phe

Leu

Phe

145

Leu

Arg

Trp

His

225

Ser

Ala

Phe

Ile

Pro

305

Gln

Phe

Asn

Phe

50

Glu

Lys

Pro

Pro

Lys

130

Pro

Trp

Glu

Thr

Pro

210

Trp

Ile

Gly

Gly

Met

230

Gln

Asp

Leu

Gly

35

Met

Lys

Asp

Gln

His

115

Leu

Gly

Gly

Asn

Gly

195

Fhe

Arg

Leu

Pro

Leu

275

Ala

Ala

Pro

Ala
20

Len
Cys
Leu
Ala
Arg
100
Gly
Gly
Ser
Val
Leu
180
Arg
Gln
Asn
Asp
Gly

260

Ser

Lys

Leu

Leu

Ala

Asn

Phe

Gly

85

Ile

Ile

Phe

Asp

165

Ala

Ser

Lys

Phe

Trp

245

Gly

Trp

Pro

Ala

Gly
325

Val

Arg

Leu

Met

70

Tyr

Ser

Arg

Tyr

Gly

150

Leu

Asp

Ile

Pro

Ala

230

Thr

Trp

Asn

Leu

Leu

310

Lys

Ser
Thr
Asp
55

Glu
Glu
Glu
Gln
Ala
135
Tyr
Leu
Gly
vVal
Asn
215
Asp
Ser
Asn
Gln
Phe
295

Leu

Gln

Irp

Pro
40

Cys’

Met

Tyr

Gly

Leu

120

Asp

Tyr

Lys

Tyxr

Tyr

200

Tyxr

Ile

FPhe

Asp

Gln

280

Met

Gln

Gly

Asp

25

Thr

Gln

Ala

Leu

Arg

105

Ala

Val

Asp

Phe

Lys

185

Ser

Thr

Asp

Aszn

Pro

265

Val

Ser

Asp

Tyr

91

v

Ile

Met

Glu

Glu

Cys

90

Leu

Asn

Gly

Ile

Asp

170

His

Cys

Glu

Asp

Gln

250

Asp

Thr

Asn

Lys

Gln
330

Pro

Gly

Glu

Leu

75

Ile

Gln

Tyr

Asn

Asp

155

Gly

Met

Glu

Ile

Ser

235

Glu

Met

Gln

Asp

Asp

315

Len

Gly

Trp

Pro

60

Met

Asp

Ala

Val

Lys

140

Ala

Cys

Ser

Trp

220

Trp

Arg

Leun

Met

Leu

300

Val

Arg

Ala

Leu

45

Asp

Val

Asp

Asp

His

125

Thx

Gln

Tyr

Leu

Pro

205

Gln

Lys

Ile

Val

Ala

285

Arg

Ile

Gln

Arg

30

Ser

Ser

Cys

Pro

110

Ser

Cys

Thr

Cys

Ala

130

Leu

Tyx

Ser

Val

Ile

270

Leu

His

Ala

Gly

1o

Ala

Trp

Cys

Glu

Trp

Gln

Lys

Ala

Phe

Asp

175,

Leu

Tyr

Cys

Ile

Asp

255

Gly

Trp

Tle

Ile

Asp
335

Leu

Glu

Tle

Gly

80

Met

Arg

Gly

Gly

Ala

160

Ser

Asn

Met

Asn

Lys

240

Val

Asn

Ser

Asn
320

Asn



Phe Glu Val

Mét Iie Asn

355

Ala
370

Val Ser

Thr Gln

385

Leu

Ser Arg Leu

Leu Glu Asn

<210>
<211>
<212>
<Z13>

69
351
DNA
Homo

<400> 69
atggattact
60

gttcteecatt
120

ttcttctece
180

tatceoeoacte
240

tecacttget
300

gagaaccaca
351

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

70
116
PRT
Home

<400> 70

Met Asp Tyr
1

Val Phe Leu
Glu Cys Thr
35

Ile Leu Gin
50

Trp Glu Arg Pro

340
Gln Glu

Arg Ile

Leu Gly Lys Gly

375

Pro Val
390

Leu Lys

Ser His Ile

405

Arg

Thr
420

Met Gln

Met

sapiens

acagaaaata

cegetoctga

agccgggtgce

cactaaggte

gtgtagctaa

cggegtgecea

sapiens
Tyr Arg Lys Tyr
5

His Vval Leu His
20

Leu Gln Glu Asn

Cys Met Gly Cys
55

Leu

Gly

360

Val

Arg

Asn

Ser

tgcagctatc

tgtgcaggat

cccaatactt

caagaagacq

atcatataac

ctgcagtact

Ala

Ser

Pro

40

Cys

Ser Leu

345

Gly

Gly Pro Arg

Ala Cys Asn

Lys Leu Gly

385

Thr
410

Pro Gly

Leu
425 .

Lys Asp

tttetggtea

tgcccagaat

cagtgecatgg

atgttggtce

agggtcacag

tgttattatce

Ala Ile Phe

10

Ala
25

Pro Asp
Phe Phe Sex

Phe Ser Arg

92

Ala Trp Ala Val Ala

350
Ser Tyr Thr Ile Ala
365

Pro
380

Ala Cys Phe Ile

Phe Tyr Glu Trp Thr

400

Thr Val Leu Leu Gln

415

Leu Leu

cattgtecggt gtttectgeat

gcacgctaca ggaaaaccca

gctgotgett ctctagagea

azaagaacgt cacctcagag

taatgggggg tttcaaagtg

acaaatctta

Leu Val Thr Leu Ser
15

Val Gln Asp Cys Pro
30

Gln Pro Gly Ala Pro
45

Ala Tyr Pro Thr Pro
60



Leu Arg Ser Lys Lys Thr Met Leu Val Gln Lys Asn Val Thr Ser Glu

65

70

75

80

Ser Thr Cys Cys Val Ala Lys Ser Tyr Asn Arg Val Thr Val Met Gly

85

a0

95

Gly Fhe Lys Val Glu Bsn His Thr Ala Cys His Cys Ser Thr Cys Tyr

Tyr His Lys
115

<210>
<211>
<212>
<21i3>

71
498
DNA
Homo

<400> 71
atggagatgt
60

tceoaaggage
120

gagggctgee
180

atgacccgeg
- 240

gatgtgedct
300

fectacgeeg
360

gggggtecca
420

toaaaggecce
480

ccgatectee
498

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

72
165
PRT
Homo

<400> 72

Met Glu Met

1

Gly Thr Trp

Asn Ala Thr
35

Val Asn Thr

1co

Ser

sapiens

tceagggget

cgctteggece

ccgtgtgeat

tgectgeaggg

tegagteeat

tggctetcag

aggaccacec

ctcceceeag

cacaataa

sapiens
Fhe Gln
5

Ala Ser
20

Leu Ala

Thr Ile

gctgctgtty

acggtgeecge

caccgtcaac

ggtcetgecy

ccggcotecct

ctgtcaatgt

cttgacctgt

ccttecaage

40

105

ctgctgctga

ccecatcaatg

accaccatct

gcectgecte

ggctgcecage

gcactetgee

gatgaccecce

ccatcecgac

Gly Leu Leu Leu Leu Leu

10

Lys Glu Pro Leu Arg Pro

25

vVal Glu Lys Glu Gly Cys

Cys Ala Gly Tyr Cys Pro

a3

110

gcatgggcgg

ccacccetgyge

ghtgeecggeta

aggtggtgtg

geggcgtgaa

geegeageac

gcttcoccagga

tcecggggece

gacatgggea
tgtggagaag
ctgcececace
caactacecgc '
coccegtggte
cactgactge
cteotettee

ctecggacacce

Len Leu Ser Met Gly

15

Arg Cys Arg Pro Ile

30

Pro Val Cys Ile Thr

45

‘Thr Met Thr Arg Val



Leu
65

Asp
Asn
Cys
Thr
Pro

145

Fro

50

Gln

Val

Pro

Arg

Cys

130

Pro

Ile

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

Gly

Arg

Val

Arg

115

Asp

Ser

Leu

73
16%
PRT

<400>
Ala Pro Pro

-1

Leu

Cys

Tyr

Gln

65

Leu

Lys

Gly

Pro

Tyr

145

Cys

Glu

Sex

Ala

50

Gly

Val

Ala

Ala

Leu

130

Ser

Arg

Homo

73

Ala

Leu

35

Trp

Leu

Asn

Val

Gln

115

Arg

Asn

Thr

Val

Phe

Val

100

Ser

Asp

Leu

Pro

Leu

Glu

85

Ser

Thr

Pro

Pro

Gln
165

sapiens

Arg

Lys

20

Asn

Lys

Ala

Ser

Ser

100

Lys

Thr

Phe

Gly

Leu

5

Glu

Glu

Arg

Len

Ser

85

Gly

Glu

Ile

Len

Asp
165

Pro

70

Ser

Tyr

Thr

Arg

Ser
150

Ile

Ala

Asn

Met

Leu

70

Gln

Leu

Ala

Thr

Arg
150

55

Ala

Ile

Ala

Asp

Phe

135

Pro

Cys

Glu

Ile

Glu

55

Ser

Pro

Arg

Ile

Ala

135

Gly

Leu

Arg

Val

Cys

120

Gln

Ser

Asp

Asn

Thr

40

Val

Glu

Trp

Ser

Ser

120

Asp

Lys

Pro

Leu

Ala

105

Gly

Asp

Arg

Ser

Ile

25

Val

Gly

Ala

Glu

Leu

105

Pro

Thr

Leu

94

Gln

Pro

20

Leu

Gly

Ser

Leu

Arg

10

Thr

Pro

Gln

Val

Pro

50

Thr

Pro

Phe

Lys

Val

75

Gly

Ser

Pro

Ser

Pro
155

Val

Thr

Asp

Gln

Leu

75

Leu

Thr

Asp

Arg

Leu
155

60

Val

Cys

Cys

Lys

Ser
140

Lau

Gly

Thr

Ala

Arg

Gln

Leu

Ala

Lys

140

Tyxr

Cys

Pro

Gln

Asp

125

Ser

Pro

Glu

Cys

Lys

45

Val

Gly

Leu

Leu

Ala

125

Leu

Thr

Asn

Arg

Cys

110

His

Lys

Ser

Arg
Ala
30

Val

Glu

Arg
110
Ser

Phe

Gly

Tyr:
Gly
85

Rla
Pro

Ala

Asp

Tyr
15

Glu
Asn
Val
Ala
Val
85

Ala
Ala

Arg

Glu

Arg

80

Val

Leu

Leu

Pro

Thr
160

Leu

His

Phe

Trp

Leu

80

Asp

Leu

Ala

Val

Ala
160



<210> 74
<211> 588
<212> DNA
<213>
<400> 74
atggcectee
60
tetetagget
120
ctgecaccaaa
180
tteoceccagyg
240
catgagatge
300
aacatgaccc
350
acctgcttge
420
ctgaccttga
480
gactgtgcet
540
atgcaagaaa
588
<210> 75
<211> 185
<212> PRT
<213> Homo
<400> 75
Met Ala Leu
1
Ser Pro Val
Leu Ser Arg
35
Pro Phe Leu
50
Met Val Lys
65
His Glu Met

Homo sapiens

tgttcectct
gtgatctgec
tgaggagaat
agatggtaaa
tgeagcagat
tcctagaccé
tgcaggtagt
ggaggtactt
gggaagttgt

gactgagaag

sapiens

Leu Phe
5

Px

Gly Ser Le

20
Thr

Asn Le

Leu

Cys

Gl
70

Gly Ser

Gln
85

Leu Gl

Lys

actggcagce

tcagaaccat

cteecececttte

agggagccag

cttecagecte

actccacact

gggagaagga

ccagggaate

cagaatggaa

taaagataga

o Leu Leu

u Gly Cys

Val Leu

40

u

Asp
55

Arg

n Leu Gln

n Ile Phe

Asp

Arg

ctagtgatga
ggcctactta
ttgtgtcteca
ttgcagaagyg
ttccacacég
ggacttecatc
gaatctgctg
cgtgtctace
atcatgaaat

gacctggget

Ala Ala

10

Lieu

Leu Pro

25
Gln

Leu His

Asp Phe

His
75

Lys Ala

Leu Phe

90

Ser

85

ccagctatag

gcaggaacac

aggacagaag

cceatgteat

agcgetecte

agcaactgea

gggcaattag

tgaaagagaa

ccttgttett

catcttga

Val Met Thr

His
30

Gln Asn

Met Arg

45

Arg

Arg Phe Pro

60

Val Met Ser

His Thr Glu

cectgttgga
cttggtgett
agacttcagg
gtetgtecte
tgctgecetgg
acacctggag
cégccctgga
gaaatacage

atcaacaaac

Ser
15

Tyr

Gly Leu

Ile Ser

Gln Glu

Val. Leu

80
Arg Ser
95



Ser Ala Ala
His Gln Gln
115

Glu Gly Glu
130

Arg Tyr Phe
145
Asp Cys Ala

Leu Ser Thr

Gly Ser Serx
195

1996240.1

Trp

100

Leu

Ser

Gln

Trp

Asn
180

Asn

Gln

Ala

Gly

Glu

165

Met

Met

His

Gly

Ile

150

Val

Gln

Thr

Leun

Ala

135

Arg

Val

Glu

Leu
Glu
120

Ile

Val

Arg

Leu

105

Thr

Ser

Tyxr

Met

Leu
185

96

Asp Gln

Cys Leu

Ser Pro

Leu bLys
155

Glu Ile
170

Arg Ser

Leu

Leu

Ala

140

Glu

Met

Lys

Bis

-

Gln
125
Leu
Lys

Lys

Asp

Thr

110

Val

Thr

Lys

Ser

Arg
150

Gly

Val

Leu

Tyx

Leu

175

Asp

Leu

Gly

Arg

Ser

160

Phe

Leu



