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ANEXOS
Comprobante de pago de la tasa de presentacidn de la solicitud.

Documento que acredita la existencia y representacién legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No. (O C{—/LA(C{SM

Documento de cesion del inventor al solicitante o a su causante.
Declaraciones. Declaracion bajo la regla 4.17 (i) del PCT.
Copia de la solicitud internacional. (Resumen, descripcidn, reivindicaciones, dibujos).

Traduccién de la solicitud internacional al castellano. {(Resumen, descripcion, reivindicaciones,
dibujos).

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccidn del examen preliminar internacional efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacidon de uso de conocimientos |

tradicionales de las comunidades indigenas.

De ser el caso, certificado de depdsito del material bioldgico.

Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjero
por el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta
solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Btsgueda Internacional
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@ Solicito la concesion de la patente,
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DE PInNA
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Yo, el infrascrito JAM'ES KERR MILLIGAN, Notario Pablico de la Ciudad de

Londres, Inglaterra, por la Autoridad Real debidamente admitido y juramentado,
CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunte Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad mc consta, Apoderado de
la  Sociedad ipglesa denominada | “GLAX0O GROUP LIMITED”, Sociedad
legalmente cons:ti.tuida y éxistente de acuerdo con las leyes de lnglatei*ra, e inscrita
en la Oficina de Registrb de Sociedades bajo el nimero 305979, con domicilio social
en Glaxo Wellcome quuse, Berkeley Avenue, Greenford, Middlesex UB6 ONN,
Inglatenl'a; | |

i

S | . ) i . i I

QUE el 'citat‘io Senor Do:n :PETER JOHN GIDDINGS estéd debiday suficientemente
autorizado parg firmarfdpcumcntos de esia clase en nombre y representacidn de
dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 3 de

julio de 2002.

Y QUE los objetos para los cuales se otorgd dicho Poder se encuentran dentro’de Tos
objetos-o éctividades de la citadai}Sociedad, de acucrdo con la Escritura Constitutiva

y los Estatutos Sociales, los cuales he tenido a la vista.

\i PA-]{_A“QUE CONSTE donde y comoe convenga y fuere necesario expido e
esente Certificado que firmo vy sello en dicha Ciudad de Londres, el dia de hoy

ece de agosto del afio dos mil tres.

JAMES KERR MILLIGAN :
Notario Pablico de Londres, Inglateri{a

«
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BR‘ITATN AND NORTHERN IRELAND

1. Country: United 'Kinjgdc:)m of Great ?Fitajn t{nd Nonhcnfw Treland
Pays: Royaume-Uni de Grande-Bretafme ef d'lrfandc du Nord
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. LT : ' i .
) ‘ . Cecdtilicd/Attestéd
©5.  at London/a'Londres 6. tho/le 14 August 2003
‘ - - Co i : P
~ 7. hyHer Maj .st}"s_f':’rincipal Seeretary of State for Foreign and CommonwealthAffairs /
par le Secrélaire d'Etat Principal de $a Majesté aux Affuires Etfangéfrcs et du Commonwealth.
" 8. Nuniber/sous No: §G229474
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OLARTE RAISBECK & FRIERI, LTDA.
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CaLLE 100 Nog, BA-55 P150 10
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TELEPHONE: +57-1 838-6200
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www.olarteralsbeck.com

Power of Attorney Poder

The undersigned, Fl suscrito,
- Glaxo Group Limited

domiciled in dormiciliado en

Glaxo Wellcome Hous e, Berkeley Avenue, Greenford, Middlesex UBG ONN, GB

por medio del presente otorga a Carlos R.
Olarte, J. lan Raisbeck y Ana Maria
Frieri poder especial, amplio y suficiente parx
presentar, tramitar, obtener, defender y hacer
tespetar todas ¥ cualquicra de Patentes, Modelos
de Utilidad y Disefios Industriales de la
compaifiia en la Republica de Colombia, a cuyo

by means of these presents hcrcliy grants to Carlos

R. Olarte, J. Ian Raisbeck and Ana
Maria Frieri full and mfﬁcm'm&‘owcr of

Alttorney to file, prosecute, obtam, defend and
enforce any and all of the company s Patents,
Utility Models and Tndustrial Desngns i the

Republic of Colombla to whichlend it empowers
them to take all stcps necessary before any efecto los faculla para dar todos los pasos
administrative or.judicial autimrity'of any class for necesarios ante cualguicr autoridad administrativa
the objects stated, to file petitions, appeals, replics 0 judicial de cualquier jerarquia para cumplir con
and oppositions, pay taxes and annuitics, request lo encomendado, elevar solicitudes, apelaciones,

i respuestas y oposicioncs, pagar impuesics y

testimonigs, receive documents and securitics,
abandon applications and collect refunds. Sufficient  anualidades, solicitar testimonios, recibir
nower is hereby granted to receive notifications on -~ - decumentos y valores, desistir y péreibir. Se
behalf of the Company, to confer powers on those concede poder bastante para recibir notificaciones
who are to represent the company judicially and a nombre de 1a compaitia, otorgar poderes a
extrajudicially, to answer in courl in the matter of all  quienes vayan a representar a la compariia judicial
claims and demands that may be presented in y extrajudicialmente, responder en'juicio a todas
las reclamaciones o demandas que,por motivo de

connection with the objects stated, giving them

likewise power to substitute these presents and lo encomendade se presentaren, dandoles

revoke such substitutions. asimismo facultad para sustituir ¢l presente y
revocar dichas sustituciones. :

Wik o

iSigiatufé/Firma
; o Peter Jobn GTDJ@GS as Attorney and Authorised Off cial

lDate/Fecha 13 August 2003

| City,Country/Ciudad, Pais: Brentford, Middlesex, England
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Box No. VIII(if) DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

The declaration must conform 1o the standardized wording provided for in Section 212; see Notes to Boxes Nos. V11, VIIKD

to (v) (in general and the specific Notes to Box No, VII#). 1f this Box is nol used, this sheet should not be included in the
rcquest.

Declaration as to the applicant's entitlement, as at the international filing date, 10 apply for and bhe granted a patent (Rules

4.17(ii) and 51bis.1(a)(ii)), in a case where the declaration under Rule 4.17(iv) is not appropriate:

in relation to International Application No. PCT/US2010/040724,

GLAXO GROUP LIMITELD is entitled to apply for and be granted a patent by virtue of the following:

an assignment from

BURDEN, Michacl Neil, Gunnels Wood Road, Stevenage, Hertfordshire SG1 2NY, United Kingdom, to
GLAXO GROUP LIMITED, dated 05 August 2010;

HAMBLIN, Paul Andrew, Gunnels Wood Road, Stevenage, Hertfordshire SG1 2NY, United Kingdom,
to GLAXO GROUP LIMITED, dated 05 August 2010;

LARKIN, Jonathan David, 709 Swedeland Road, King of‘?'%ussia, Pennsylvania 19406, United States of
America to GLAXO GROUP LIMITED, dated 03 Augus{2010; and

WHITE, John Richard, 709 Swedeland Road, King of Prussia, Pennsylvania 19406, United States of
America to GLAXO GROUP LLIMITED, dated 03 August 2010.

[0 This declaration is continued an the following shect, "Conlihua?idiﬁ-_ s Box No. VIGI)".

Form PCT/RO/101 (deciaration sheet (ii)) (March 2001; reprint .Ia:‘u:;;r‘_v‘ 2003) Sec Notes to the request Torm
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Box No. VIII(iii)) DECLARATION: ENTTILEMENT TO CLAIM PRIORITY
The declaration must conform to the standardized wording provided for in Section 213; see Notes to Boxes Nos. VI, VITI(i)
to {v) (in general) and the specific Notes to Box No. VIHI(iii) and 51his.1(a)(iii)

Declaration as to the applicant's entitlement, as at the international filing date, 1o claim the priority of the cariicr application
specified helow, where the applicant is not the applicant wha filed the carlier application or where the applicant's namc has
changed since the filing of the earlicr application (Rules 4.17¢ii) and 51is. 1{(a)(iii)):

in relation to International Application No. PCT/US2010/040724,
GLAXO GROUP LIMITED is entitled to claim priority of earlicr applications Nos. 61/222521 and
61/249757 filed in the United States of America by virtue of the following:

an assignment from

BURDEN, Michael Neil, Gunnels Wood Road, Stevenage, Hertfordshire SG1 2NY, United Kingdom, to
GLAXO GROUP LIMITED, dated 05 August 2010,

HHAMBLIN, Paul Andrew, Gunnels Wood Road, Stevenage, Hertfordshire 8G1 2NY, United Kingdom,
to GLAXO GROQUP LIMITED, dated 05 August 2010;

LARKIN, Jonathan David, 709 Swedcland Road, King of Prussia, Pennsylvania 19406, United States of
Amcrica to GLAXO GROUP LIMITED, dated 03 August' 2010; and

WHITE, John Richard, 709 Swedeland Road, King of Prussia, Pennsylvania 19406, United States of
America to GLAXO GROUP LIMITED, dated 03 August 2010.

O This declaration is continued on the following sheet, "Continuation of Box No, VI1iii)",

Form PCT/RO/101 (declaration sheet (iii)) (March 2001; reprint January 2003) See Notes 1o the request form

'
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(12) INTERNATIONAL ATPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (1I'C1)

(19) World Intellectual Property Qrpanization
Iniernational Burcau

(43) International Publication Date

6 January 2011 (06.01.2011) PCT

A 000 0O PO
{10) International Publication Numher

WO 2011/002968 A2

(51) [International Patent Classification:
AGIK 39/395 (2006.01)

(z1)

International Application Number;
PCT/US2010/040724

(22) loternational Filing Date:

I July 2010 (01.07.2010)
(25)
(26)
(30)

Filing Lanpuage; English

Publication Lanpuage: English

Priority Tata;
61/222,521
61/249.757

2 July 2009 (02.07.2009)
& Octaber 2009 (08.10.2009)

us
us

(71) Applicant (for all designated States except US): GLAXQ
GROUP LIMITED [US/AUS], Glaxo Welleome House,

Berkeley Avenue, Greenlord, Middicsex UBG ONN (GEB).

(72)
(75)

Inventors; and

Inventers/Applicants (for US onlv): BURDEN, Michael,
Neil |GB/GB]; Guonels Wood Road, Sicvenage, IHer-
lordshire SG1 2NY (G13). HAMBLIN, Paul, Andrew
[GI¥GR); Gunnels Wood Road, Stevenage, Hert fordshire
SGI 2NY (GB). LARKIN, Jonathan, David [US/US);
709 Swedeland Road, King OI Prussia, PA 19406 (US),
WHITE, John, Richard [US/US]; 709 Swedeland Road,
Kiug Of Prussia, PA 19406 (US).

Agents: DERMOTT, Jooathan, M. o al.; GLAXO-
SMITHKLINE,  Corporatc Iniellectual — Property,
Uw2220, 709 Swedeland Road, P.O. Box 1539, King OF
Prussia, PA 19406-0939 (US).

(74)

81

Designated States (unless otherwise indicated. for every
kind of national prowection available): AL, AG, Al AM,

AQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, 7,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
Dz, EC, LI, EG, ES, FI, GI3, G, GE, GH, GM, GT,
HN, HR, HU, I, IL, IN, 15, JP, KY, KG, KM KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD),
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, N1,
NO, NZ, OM, PL, PG, PH, PL, PT, RO, RS, RU, SC, S,
SH, 8G3, SK, SL, 8M, ST, 8V, SY, TH, T1, I™M, TN, TR,
T, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

{84) Designated States (unless eiberwise indicated, for every
kind af vegiomal protection available). ARIPO (BW, Gl11,
GM, KE, LR, LS, MW, MZ NA, SD_ 8L, 84, T/, UG,
M, ZW), Eurasian (AM, AZ, BY, KG, KZ, MI3, RU, TJ,
‘TM), Buropean (AL, AT, BE, BG, CII, CY, CZ, DI, DK,

- EL, ES, FL, FR, GB, GR, HR, HU, 1k, 1S, I, LT, LU,
LV, MC, MK, MT, NL, NQ, PL, PT, RO, S, SI, SK,
SM, TR), OADPT (BE, BI, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply fir and be gramed
a patent (Rule 4.17(0)

as io the applicant's entilement to claim the priority of
the earlier application (Rule 4.17(iii))
of inventorship (Rule 4.17(1iv))

Published:

withoul international search report and (0 he republished
upoit receipt of that report (Rude 48, 2(w))

with sequence listing part of description (Rule 5. 2(a))

(54) Tidde: POLYPEPTINES AND METHOD OF TREATMENT

(57) Abstraci: Provided herein are isolated antigen binding protein comprising at least one lirst immunoglobulin variable domain
cupable ol binding to luman ADAMTSS. Also provided are amigen binding proteins of the present invention that are monoclonai
anlihodics, phannacentical compositions comprising said amigen binding proteing and methods ol treatment,
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Polypeptides and Method of Treatment

FIELD OF THE INVENTION

This invention relates to methods for inhibiting aggrecanase, in particular

ADAMTSS, thereby reducing the break down of aggrecan in cartilage.

BACKGROUND OF THE INVENTION

Cartilage is an avascular tissue populated by specialized cells termed
chondrocytcs, which respond to diverse mechanical and biochemical stimuli. Cartilage is
present in the linings of joints, interstitial connective tissucs, and bascment membranes,
and is composcd of an extraccllular matrix comprised of several matrix components
including type IT collagen, protcoglycans, fibroncctin and laminin.

In normal cartilagc, extracellular matrix synthesis is offsct by extracellular matrix
degradation, resulting in normal matrix turnover. Depending on the signal(s) received,
thc cnsuing responsce may be cither anabolic (leading to matrix production and/or repair)
or catabolic (lcading to matrix degradation, cellular apoptosis, loss of function, and pain).

In response to injurious compression and/or exposure to inflammatory mediators
(e.g. inflammatory ¢ytokines) chondrocytes decrcase matrix production and increase
production of multiple matrix dcgrading enzymes. Examples of matrix degrading
cnzymes include aggrecanases (ADAMTSs) and matrix metalloprotcascs (MMPs). The
activitics of these enzymes result in the degradation of the cartilage matrix. Aggrccanascs
(ADDAMTSS), in conjunction with MMPs, degrade aggrecan, an aggregating protcoglycan
present in articular cartilage. In osteoarthritic (OA) articular cartilage a loss of
protcoglycan staining is obscrved in the superficial zone in carly OA and adjacent to arcas
of cartilage crosion in modcratc to scvere OA.

Aggrecan catabolism as mediated by aggrecanase occurs at cerfain conscrved siles
in aggrecan. [uman ADAMTS4 (shown in Figure 5 as SEQ 11D NO:44) and ADAMTSS
(shown in Figurc 4 as SEQ 1D NO:43) have been shown to clecave aggrecan between
amino acids 1373 and A374 producing the neoepitope ARGSVIL (SEQ 1D NO:1).

Excessive degradation of extraccllular matrix is implicated in the pathogencsis of
many discascs and conditions, including pain, chronic pain, ncuropathic pain, postopcrative

pain, rhcumatoid arthritis, ostcoarthritis, sports injurics, crosive arthritis, ankylosing
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spondylosis, ncuraigia, ncuropathics, algesia, nerve injury, ischacmia, ncurodegeneration,
cartilage degeneration, stroke, incontinence, inflammatory disorders, irritable bowel
syndrome, periodontal discase, aberrant angiogenesis, tumor invasion and metastasis,

corncal ulceration, and in complications of diabetes.

Thus, there is a need for compounds capable of inhibiting aggrecanasc activity

and cartilagc degradation.

SUMMARY OF THE INVENTION

The present invention provides isolated polypeptides comprising at Icast onc
variable domain capable of binding and/or neutralizing human ADAMTSS.

Also provided are 1solated polynucleotides cncoding the polypeptides of the
present invention,

Also, provided arc pharmaccutical compositions comprising at least onc
polypeptide of the present invention.

Mcthods are provided hercin for treating a patient suffering from a diseasc of the

cartilage with a pharmaccutical composition of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1: In vitro Inhibition of ARGSVIL (SEQ 1D NO:1) Neoepitope Generation by
ADAMTSS mAbs. |

.
doad

Figure 2: In vitro Concentration Dependent Inhibition of ARGSVIL (SEQ ID NO: )
Neoepitope Generation by 7B4.1E11 Murine mAD

FFigure 3: Mcan Total Joint Score for Mice Treated with Selected ADAMTSS Antibodics

versus Control fn vivo
Figurc 4: Amino Acid sequence of human ADAMTSS (SEQ 1D N(O:43).
Iigurc 5: Amino Acid scquence of Human ADAMTS4 (SEQ T NO:44).

Figurc 6: Binding of the humanized anti ADAMTSS antibodies to recombinant antigen .

2



15

20

25

30

WO 2011/002968 PCT/US2010/040724

Figurc 7: Binding of the humanized anti ADAMTSS antibodics to recombinant antigen .

Figurc 8: Binding of thc humanized anti ADAMTSS antibodics to recombinant antigen .

Figure 9: Binding of the humanized anti ADAMTSS antibodics to rccombinant antigen .

Figurc 10: Pcreent Inhibition of ADAMTSS activity.

Figurc 11: Pereent Inhibition of ADAMTSS activity.

Figure 12: Binding of the purificd anti ADAMTSS antibodics to recombinant antigen.

Figurc 13: Structurc modeling predicts Ag/Ab inferaction sites.

DETAILED DESCRIPTION OF THE INVENTION

“Polynuclcotide” gencrally refers to any polyribonucleotide or
polydcoxribonuclcotide, which may be unmodificd RNA or DNA or modified RNA or
DNA. “Polynucicotides™ include, without limitation single- and doubic-stranded DNA,
DNA that is a mixturc of singlc- and double-stranded regions, single- and double-
stranded RNA, and RNA that is mixturc of singlc- and double-stranded regions, hybrid
molccules comprising DNA and RNA that may be single-stranded or, more typically,
double-stranded or a mixturc of single- and double-stranded regions. In addition,
“polynucleotide” refers to tripic-stranded regions comprising RNA or DNA or both RNA
and DNA. The term polynucicotide also includes DNAs or RNAs containing onc or morc
modificd bascs and DNAs or RNAs with backbones modificd for stability or for other
rcasons. “Modificd” bases inctude, for example, tritylated bases and unusual bascs such
as inosine. A variety of modifications has been made to DNA and RNA; thus,
“nolynucleotide” embraces chemically, enzymatically or metabolically modificd forms of

polynucleotides as typically found in naturc, as well as the chemical forms of DNA and
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RNA characteristic of viruses and cells. “Polynucleotide” also cmbraces relatively short
polynucleotides, often referred to as oligonuclcofides.

“Polypeptide” refers to any pepiide or profcin comprising two or more amino
acids joined to cach other by peptide bonds or modificd peptide bonds, 7.e., peptide
isosteres. “Polypeptide” refers to both short chains, commonly referred to as peptides,
oligopeptides or oligomers, and 1o longer chains, generally referred to as proteins.
Polypeptides may contain amino acids other than the 20 genc-encoded amino acids.
“Polypeptides” include amino acid scquences modificd cither by natural processes, such
as posttranslational processing, or by chemical modification techniques that arc well
known in the art. Such modifications arc well described in basic texts and in more
dctailed monographs, as well as in a voluminous rescarch litcrature. Modifications can
occur anywhere in a polypeptide, including the peptide backbone, the amino acid side-
chains and the amino or carboxyl termini. It will be appreciated that the same type of
modification may be present in the same or varying degrecs at scveral sites in a given
polypeptide. Also, a given polypeptide may contain many types of modifications.
Polypeptides may be branched as a result of ubiquitination, and they may be cyclic, with
or without branching. Cyclic, branched and branched cyclic polypeptides may result
from posttranslation naturaf processes or may be made by synthetic methods.
Modifications include acctylation, acylation, A_IS[‘)l—ribosy]ation, amidation, covalent
attachment of flavin, covalent attachment of 4 hu‘nc moiety, covalent attachment of a
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative,
covalent attachment of phosphotidylinositol, crdés-linking, cyclization, disulfide bond
formation, demcthylation, formation of covalent cross-links, formation of cysteinc,
formation of pyroglutamatce, formylation, gamma-carboxylation, glycosylation, GP1
anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation,
protcolytic processing, phosphorylation, prenylation, racemization, sclenoylation,
sulfation, transfcr-RNA mediated addition of amino acids to proteins such as arginylation,
and ubiquitination. Sce, for instance, PROTEINS - STRUCTURE AND MOLECULAR
PROPERTIES, 2nd Ed., T. £. Crcighton, W. i‘]_.; Frceman and Company, New York,
1993 and Wold, F., Postiranslational Protein Mddiﬁcations: Perspectives and Prospects,
pgs. 1-121in POSTTRANSLATIONAL COVALENT MODIFICATION OF PROTEINS,
3. C. Johnson, I:d., Academic Press, Now York, 1983; Seifter, et al., *Analysis for

protcin modifications and nenprotein cofactors”, Meth, Enzvmol. (1990) 182:626-646 and
4
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Rattan, ef al., “Protein Synthesis: Posttranslational Modifications and Aging”, Ann NY
Acad Sci (1992) 663:48-62.

“Vanant” as the term is used herein, is a polynucleotide or polypeptide that differs
from a reference polynucicotide or polypeptide respectively, but retaing essential
propertics. A typical variant of a polynucleotide differs in nucleotide scquence from
another, reference polynucleotide. Changes in the nuclcotide sequence of the variant may
or may not altcr the amino acid sequence of a polypeptide encoded by the reference
polynuclcotide. Nucleotide changcs. may result in amino acid substitutions, additions,
delctions, fusions and truncations in the polypeptide encoded by the reference scquence,
as discusscd below. A typical variant of a polypeptide differs in amino acid scquence
from anothcer, reference potypeptide. Generally, differences arc limited so that the
scquences of the reference pelypeptide and the variant arc closcly similar overall and, in
many rcgions, identical. A variant and reference polypeptide may differ in amino acid
scquence by onc or more substitutions, additions, deletions in any combination. A
substituted or inscrted amino acid residuc may or may not be one encoded by the genetic
code. A variant of a polynucleotide or polypeptide may be a naturally occurring such as
an allclic variant, or it may be a variant that is not known to occur naturally. Non-
naturally occurring variants of polynucleotides and polypeptides may be madce by
mutagencsis techniques or by direct synthesis.

"Isolated” means altercd "by the hand of man” from its natural state, i.e., if il occurs in
nature, it has been changed or removed from its original cnvironment, or both. Yor example,
a polynuclcotide or a polypeptide naturally present in a living organism is not “isolated,” but
the same polynucleotide or polypeptide scparated from the cocxisting materials of its natural
state is "isolated,” including, but not limited to, when such polynucleotide or polypeptide is
introduced back into a cell.

An "isolated" or "substantially purc” nuclcic acid or polynucleotide (c.g., an RNA,
DNA or a mixed polymer) is onc which is substantially scparatced from other cellular
components that naturally accompany the native polynucleotide in its natural host ccll,
¢.g., ribosomes, polymerascs and genomic sequences with which it is naturally associated.
The term embraces a nucleic acid or polynucleotide that (1) has been removed from its
naturally occurring cnvironment, (2) is not associated with all or a portion of a
polynucleotide in which the "isolated polynucleotide” is found in nature, (3) is operatively

linked to a polynucleotide which it is not linked to in nature, or (4) does not occur in
5
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naturc. The term "isolated"” or "substantially purc” also ¢an be used in reference to
rccombinant or cloned DNA isolates, chemically synthesized polynucleotide analogs, or
polynucleotide analogs that arc biologically synthesized by helerologous systems.
However, “isolated” does not nceessarily require that the nucleic acid or
polynuclcotide so described has itsclf been physically removed from its native
cnvironment. For instance, an endogenous nucleic acid sequence in the genome of an
organism is dcemed "isolated" herein if a heterologous scquence is placed adjacent to the
cndogenous nucleic acid scquence, such that the cxpression of this endogenous nucleic
acid scquence is altered, for example, increased, decreased or eliminated. In this context,
a heterologous scquence is a sequence that is not naturally adjacent 1o the endogenous
nuclcic acid scquence, whether or not the heterologous scquence is itself endogenous
(originating from the same host cell or progeny thercof) or exogenous (originating from a
diffcrent host cell or progeny thereof). By way of example, a promoter scquence can be
substituted (c.g., by homologous recombination) for the native promoter of a gene in the
genome of a host cell, such that this gene has an altcred cxpression pattern. This gene

would now become "isolated” becausc it is separated from at least some of the sequences

4
N

that naturally flank it.

A nucleic acid 1s also considered “isolat(;d" if it contains any modifications that do
not naturally occur to the corresponding nucleic acid in a genome. For instance, an
cndogenous coding scquence is considered "isolated” if it contains an inscrtion, deletion
or a point mutation introduccd artificially, ¢.g., by human intcrvention. An "isolated
nucleic acid” also includes a nucleic acid integrated into a host ccll chromosome at a
heterologous sitc and a nucleic acid construct prescnt as an episome. Morcovet, an
"1solated nucleic acid” can be substantially free of other cellular material, or substantially
frce of culture medium when produced by recombinant techniqucs, or substantially free
of chemical precursors or other chemicals when chemically synthesized.

As used herein "inflammatory mcdiatm‘g";includc any compound capable of
triggering an inflammatory process. The term inflammation gencrally refers to the
process of reaction of vascularized living tissue to injury. This process includes but is not
limited to incrcased blood flow, increased vascular permeability, and leukocytic
exudation. Because lcukocyles reeruited into inflammatory reactions can rclease potent
cnzymes and oxygen free radicals (i.c. inflammatory mediators), the inflammatory

responsc 15 capable of mediating considerable tissue damage. Examples of inflammatory
6
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mediators include, but arc not limited to prostaglandins (e.g. PGE2), lcukotricnes (c.g.
I.TB4), inflammatory cytokines, such as tumour nccrosis factor alpha ('NFo), interlcukin
1 (1L-1), and interleukin 6 (1L-6); nitric oxide (NO), metalloprotcinascs, and heat shock
proteins.

As uscd hercin "matrix protcin” includes proteins released from cclls to form the
cxtraccllular matrix of cartilage. The extracellular matrix of cartilage consists of
protcoglycans, belonging to several distinet protcoglycan familics. These include, but arc
not limited 1o, perlecan and the hyalcctans, cxemplificd by aggrecan and versican, and the
small lcucinc-rich family ofprolcoglyéans, including dccorin, biglycan and fibromodulin.
The extracellular matrix also consists of hybrid collagen fibers comprised of three
collagen isotypces, namely type 11, type I1X, and type Xl collagens, along with accessory
proteins such as cartilage oligeromeric matrix protein (COMP), link protein, and
fibronectin. Cartilage also contains hyaluronin which forms a noncovalent association
with the hyalcctins. In addition, a specialized pericellular matrix surrounds the
chondrocyte which consists of protcoglycans, type VI collagen and collagen receptor
protcins, such as anchorin.

As used herein "matrix degrading enzymes” refers to cnzymes able to cleave
extraceltular matrix proteins. Cartilage extraccllular matrix turnover is regulated by
matrix metalloproteascs (MMPs) which arc synthesized as latent procnzymes that require
activation in order to degrade cartilagé cxtracellular matrix proteins. Three classes of
enzymes arc belicved to regulate the turnover of extracellular matrix proteins, namcly
collagenascs (including, but not limited to, MMP-13), responsibie for the degradation of
native collagen fibers, stromelysins (including, but not limited to, MMP-3) which degrade
protcoglycan and type 1X collagen, and gelatinases (including, but not limited to, MMP-2
and MMP-9) which degrade denatured collagen. The matrix degrading enzyme group
that appcars most relevant in cartilage degradation im OA includes a subgroup of
metalloprotcinascs called ADAMTS, because they possess disintegrin and
metalloprotcinasc domains and a thrombospondin motif in their structurc. ADAMTS4
(aggrecanasc-1) has been reported to be clevated in OA joints and along with ADAMTS-
S (aggrecanasc-2) have been shown to be expressed in human osteoarthritic cartilage.
These cnzymes appear to be responsible for aggrecan degradation without MMP

participation.
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As uscd herein, "reducc” or "reducing” aggrecanase activity refers to a decrease in
any and/or all of the activitics associatcd with at least onc naturally occurring
apgrecanase, including but not limited to ADAMTS4 and ADAMTSS, Yor example
"reducing" at least onc ADAMTSS activity refers to a decrcase in any and/or all of the
activitics associated with naturally occurring ADAMTSS. By way of example, reducing
ADAMTSS in a mammal activity can be measurcd after administration of at least onc
polypeptide capable of binding to ADAMTSS to a subjcct and compared with ADAMTSS
activity in the same subject prior to the administration of the polypeptide capablc of
binding to ADAMTSS or in comparison to a sccond subject who is administered placebo.
As uscd herein, "reducing” at fcast onc ADAMTSS includes the reduction of at lcast one
or morc enzyme activity. A reduction in at lcast one ADAMTSS activity includes a
complete abrogation of at lcast onc ADAMTSS. Also included within this definition is a
reduced amount of at Jcast onc enzyme activity. That is, ADAMTSS may have more than
one activity which is maintained the while a sccond activity of the same ecnzyme is
reduced. .

As uscd hercin “discascs associated with c'_artilagc degradation” include, but arc
not limited to cancer, pain, chronic pain, ncur(;i)e;thic pain, postapcrative pain,
ostcoarthritis, sports injurics, crosive arthritis, rhcumatoid arthritis, psoriatic arthritis,
Lymec arthritis, juvenile arihritis, ankylosing spondylosis, neuralgia, ncuropathics, algesia,
nerve injury, ischacmia, ncurodegeneration, inflammatory discases, cartilage
dcgencration, discascs affecting the larynx, trachea, auditory canal, intcrvertebral discs,
ligaments, tendons, joint capsules or bone development, invertcbral disc degencration,
ostcopenia, or periodontal discases, acute joint injury, and/or a discase related to joint
destruction.

As uscd herein “co-administration™ or. “co-administering” as used herein refers to
administration of two or morc compounds to the same patient. Co-administration of such
compounds may be simultancous or at abbul' the same time {c.g., within thc samc hour) or
it may be within several hours or days of onc e;,nothcr. For examplc, a first compound
may be administered once weekly while a sccond compound is co-administered daily.

As used herein "attenuate” or "attcnuatihg“ rcfers to a normalization (i.c., cither an
increasc or decrease) of the amount of matrix degrading enzyme, inflammatory mediator,
or matrix protein produced and/or released by a cell, following cxposure to a catabolic

stimulus. For example, following exposure to IL-1 chondrocyte production of matrix
8
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protcins, such as protcoglycans, are reduced, while production of matrix degrading
enzymes {c.g. MMP-13, ADAMTS4) and reactive oxygen specics (c.g. NO) are
incrcased. Attenuation refers to the normalization of these diverse responses to levels
observed in the abscnce of a catabolic stimulus.

A “domain antibody” or “dAb” may be considered the same as a “single variable
domain” which is capable of binding to an antigen, A singlc variable domain may be a
human antibody variablc domain, but also includes single antibody variable domains from
other specics such as rodent (for example, as disclosed in WO 00/29004), nursc shark and
Camclid VI dAbs. Cameclid V1! arc immunoglobulin singlc variable domain
polypeptides that arc derived from species including camel, Jlama, alpaca, dromedary,
and guanaco, which producc heavy chain antibodics naturaily devoid of light chains. Such
VIHH domains may bc humanized accordihg to standard techniques available in the art,
and such domains arc considered to be “domain antibodics.” As uscd hercin VH includes
camelid VHH domains.

The phrasc “single variable domain” refers to an antigen binding protein variable
domain (for cxample, Vy, Vi, V) that specifically binds an antigen or cpitope
independently of a different variable region or domain.

The term “antigen binding protein” as used herein refers to antibodics, antibody
fragments and other protein constructs, such as domains, but not limited 1o, variable
domains and domain antibodies, which arc capable of binding to an antigen.

The antigen binding domain of an antibody compriscs two scparatc regions: a
heavy chain variablc domain (v};) and a light chain variable domain (v, : which can be
cither Vi or V),). The antigen binding site itself 1s formed by six polypeptide loops: three
from v, domain (111, H2 and H3) and three from v, domain (L1, 1.2 and 1.3),

Analysis of the structurcs and scquences of antibodics has shown that five of the
six antigen binding loops (11, 112, L1, L2, L3) posscss a limited number of main-chain
conformations or canonical structures (Chothia and Lesk (1987)./. Mol. Biol., 196: 901,
Chothia et al. (1989) Nature, 342: 877). "The main-chain conformations arc determined
by (i) the length of the antigen binding loop, and (ii) particular residucs, or types of
residue, at certain key position in the antigen binding loop and the antibody framework.
Analysis of the loop lengths and key residucs has enabled us to the predict the main-chain

conformations of H1, H2, .1, L.2 and 1.3 encoded by the majority of human antibody
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scquences (Chothia e al. (1992).J. Mol. Biol., 227: 799; Tomlinson et al. (1995) EMBO
J., 14: 4628; Williams er al. (1996).J. Mol. Biol., 264: 220). Although the H3 region is
much morc diverse in terms of sequence, length and structure (duc to the use of D
segments), it also forms a limited number of main-chain conformations for short loop
lengths which depend on the length and the presence of particular residues, or types of
residue, at key positions in the loop and the antibody framework (Martin et al. (1996)./.
Mol. Biol., 263: 800; Shirai et af, (1996) I'EBS Letters, 399: 1.

Bispecific antibodics comprising complementary pairs of v, and v, regions arc
known in the art. These bispecific antibodics must comprise two pairs of v, and v s,
each y/v, pair binding to a single antigen or epitope. Mcthods described involve hybrid
hybridomas (Milstcin & Cucllo AC, Nature 305:537-40), minibodies (Hu ez al., (1996)
Cancer Res 56:3055-30613), diabodies (Holliger et al., (1993) Proc. Natl. Acad. Sci. USA.
90, 6444-6448; WQ 94/13804), chelating rccombinant antibodies (CRAbs; Neri ef al.,
(1995) J. Mol. Biol. 246, 367-373), biscF'v (c.g. Atwell ef al., (1996) Mo, Immunol. 33,
1301-1312), “knobs in holes” stabilized antibodics (Carter et af., (1997) Protein Sci. 6,
781-788). In cach casc each antibody speeics comprises two antigen-binding sites, cach
fashioned by a complementary pair of v; and v, domains. Each antibody is thereby able
to bind to two diffcrent antigens or cpitopes at the same time, with the binding to EACH
antigen or epitope mediated by a vy, and its complementary v, domain. Each of these
techniques presents its particular disadvantages; for instance in the case of hybrid
hybridomas, inactive v /v, pairs can greatly reduce the fraction of bispecific 1gG.
Furthermore, most bispecific approaches rely on the association of the different vi/v,
pairs or the association of v, and v, chains to reercate the two different vy,/y7; binding
sites. It is therefore impossible to control the ratio-of binding sites to cach antigen or
cpitope in the asscmbled molecule and thus many-of the assembled molccules will bind to
one antigen or epitope but not the other. In some cases it has been possible to engincer
the heavy or light chains at the sub-unit interfaces (Carter ef a/., 1997) in order to improve
the number of molecules which have binding sites to both antigens or cpitopes but this
never results in all molecules having binding to both antigens or cpitopes.

There is some cvidence that two different antibody binding specificitics might be
incorporated into the same binding site, but these generally represent two or more
specificities that correspond to structurally related antigens or epitopes or to antibodics

10
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that arc broadly cross-rcactive. For cx'amplc, cross-reactive antibodics have been
described, usually where the two antigens are related in scquence and structurc, such as
hen cgg white lysozyme and turkey lysozyme (McCafferty ct al., WO 92/01047) or to
frec hapten and to hapten conjugated to carrier (Griffiths AD ct al. £MBO J 1994 13:14
3245-60). In a further cxample, WO 02/02773 (Abbott Laboratorics) describes antibody
molccules with “dual specificity.” The antibody molccules referred to arc antibodies
raiscd or sclected against multiple antigens, such that their specificity spans more than a
singlc antigen. Lach complementary v,,/v, pair in the antibodics of WO 02/02773
specifics a single binding specificity for two or more structurally related antigens, the vy,
and vy, domains in such compiementary pairs do not cach posscss a scparate speeificity.
The antibodies thus have a broad single specificity which encompasscs two antigens,
which are structurally related. Furthermore natural autoantibodics have been desceribed
that arc polyreactive (Casali & Notkins, Ann. Rev. Immunol. 7, 515-531), reacting with at
Icast two (usually more) diffcrent antigens or cpitopes that arc not structurally related. It
has also been shown that selections of random peptide repertoires using phage display
technology on a monoclonal antibody witl identify a range of peptide scquences that fit
the antigen binding site. Somc of the sequences are highly related, {itting a consensus
scquence, whereas others arc very different and have been termed mimotopes (Lanc &
Stephen, Current Opinion in Tmmunology, 1993, 5, 268-271). 1t is therefore clear that a
natural four-chain antibody, comprising associatcd and complementary vy, and v,
domains, has thc potential to bind to many different antigens from a large universe of
kniown antigens. 1t is less clear how to create a binding sile to two given antigens in the
samc antibody, particularly thosc which are not necessarily structurally related.

Protcin cngincering methods have been suggested that may have a bearing on this.
For cxamplc it has also been proposed that a catalytic antibody could be created with a
binding activity to a metal ion through onc variable domain, and to a hapten (substratc)
through contacts with the metal ion and a complementary variable domain (Barbas ct al.,
1993 Proc. Natl. Acad. Sci USA 90, 6385-6389). Howcver in this casc, the binding and
catalysis of the substratc (first antigen) is proposcd to require the binding of the metal 1on
(sccond antigen). Thus the binding to the v, /v, pairing rclates to a single but multi-

componcnt antigen,
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Mcthods have been described for the creation of bispecific antibodies from camcl
anitbody heavy chain single domains in which binding contacts for onc antigen arc
created in onc variable domain, and for a sccond antigen in a second immunoglobulin
variable domain. Howcever the variable domains were not complementary. Thus a first
heavy chain variable domain is selected against a first antigen, and a second heavy chain
variable domain against a second antigen, and then both domains are linked together on
the same chain to give a bispecific antibody fragment (Conrath et al., J. Biol. Chem. 270,
27589-27594). However the camel heavy chain single domains arc unusual in that they
arc derived from natural camel antibodics which have no light chains, and indeed the
hcavy chain single domains arc unable to associatc with camel light chains to form
complementary v, and v, pairs.

Single hecavy chain variable domains hav_lc.also been described, derived from
natural antibodics which arc normally associated y_vilh light chains (from monoclonal
antibodics or from repertoires of domains; scc Ifiﬁl_l)—)\-0368684). Thesc heavy chain
variable domains have been shown to intcract specifically with onc or more related
antigens but have not been combined with other heavy or light chain variable domains to
create a ligand with a specificity for two or more different antigens. Furthermore, these
singlc domains have been shown to have a very short in vive half-lifc. Therefore such
domains arc of hmited therapeutic valuc,

Tt has been suggested to make bispecific antibody fragments by linking heavy
chain variable domains of different specificity together (as described above). The
disadvantage with this approach is that isolated antibody variable domains may have a
hydrophobic interface that normally makes interactions with the light chain and s
exposcd to solvent and may be “sticky””’ altox#ing‘-fllc single domain to bind to
hydrophobic surfaces. Furthermorc, in the absence of a partner tight chain the
combination of two or more different heavy chain variable domains and their association,
possibly via their hydrophobic interfaces, may pfcvent them from binding to one in not
both of the ligands they arc able to bind in isolation. Moreover, in this casc the heavy
chain variable domains would not be associated with complementary light chain variable
domains and thus may be less stable and readily unfold (Worn & Pluckthun, 1998
Biochemistry 37, 13120-7).

As used herein, the term "antibody" includes immunoglobulin moleculcs

comprising four polypeptide chains, two heavy (F) chains and two light (L) chains inter-
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connccted by disulfide bonds. Each heavy chain is comprised of a heavy chain variable
rcgion (abbreviated herein as Vi) and a heavy chain constant region. The heavy chain
constant region is comprised of three domains, CH1, C112 and CH3. Each light chain is
compriscd of a light chain variable region (abbreviated hercin as V) and a light chain
constant region. The light chains of antibodics (immunoglobulins) from any vcriebrate
specics can be assigned to onc of two clearly distinct types, called kappa (x) and lambda
(1), bascd on thc amino acid scquences of their constant domains. ‘The variable regions of
kappa light chains arc rcferred to herein as VK. The expression V), as uscd herein, 1s
intended to include both the variable regions from kappa-type light chains (VK) and from
lambda-type light chains. The light chain constant region is compriscd of one domain,
Cl.. The Vjpand Vi, regions include regions of hypervariability, termed complementarity
determining regions (CDRs), interspersed with regions that arc more conscrved, termed
framcwork regions (FR). Each V) and V), is composed of three CDRs and four FRs,
arranged from amino-terminus to carboxy-terminus in the following order: FR1 - CDR1 -
FR2 - CDR2 - FR3 - CDR3 - [FRA4.

Depending on the amino acid sequence of the constant domain of their heavy
chains, antibodics can be assigned to different classes. There arc five major classes of
intact antibodics: IgA, IgD, IgE, 1gG, and IgM, and scveral of these may be further
divided into subclasses (isotypces), e.g., 1gG1, 1gG2, 1gG3, 18G4, 1gA, and IgA2. The
hcavy-chain constant domains that correspond to the different classes of antibodics are
called @, 3, &, v, and p, respeciively. The subunit structures and threc-dimensional
configurations of diffcrent classes of immunoglobulins are well known. The present
invention includes antibodics of any of the aforcmentioned classcs or subclasscs
(isolypes).

'The term "antibody" as used herein is also intended to encompass antibodics,
digestion fragments, specified portions and variants thereof, including antibody mimectics
or comprising portions of antibodics that mimic the structure and/or function of an
antibody or specificd fragment or portion thereof, including single chain antibodics and
fragments thercof; cach containing at lcast onc CDR. Functional fragments include
antigen binding fragments that bind to an ADAMTSS antigen. For example, antibody
fragments capable of binding to ADAMTSSor a portion thereof, including, but not limited
to Fab (e.g., by papain digestion), fach (e.g., by plasmin digestion), ptc' (e.g., by pepsin

or plasmin digestion), Fd (e.g., by pepsin digestion, partial reduction and rcaggregation),
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I'v or sclv (e.g., by molccular biology techniques) fragments, are encompassed by the
present invention. Antibody fragments arc also intended to include, e.g., domain deleted
antibodies, diabodies, linear antibodics, single-chain antibody molccules, and
multispecific antibodics formed from antibody fragments.

The term "monoclonal antibody," as used herein, refers to an antibody obtained
from a population of substantially homogeneous antibodics, e.g., the individual antibodics
comprising the population arc substantially identical cxcept for possible naturally
occurring mutations or minor post-translational variations that may be present.
Monoclonal antibodics are highly specific, being directed against a single antigenic site.
Furthcrmore, in contrast to conventional (polyclonal) antibody preparations which
typically include different antibodics dirceted against different determinants (epitopes),
cach monoclonal antibody is dirccted against a'Siln'g]c dcterminant on the antigen. The
modificr "monoclonal” indicates the character of the antibody as being obtained from a
substantially homogencous population of antibodies, and is not to be construed as
requiring production of the antibody by any particular method. The monoclonal
antibodics of the present invention arc preferably made by recombinani DNA methods or
arc obtained by screening methods as described clsewhere herein.

The term "monoclonal antibodies," as used herein, includes "chimeric" antibodics
(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or
homologous to corresponding scquences in antibodies derived from a particular specics or
belonging to a particular antibody class or subciass, whilc the remainder of the chain(s) is
identical with or homologous o corrcsponding:s;équcnccs in antibodies derived from
another specics (e.g., mousc or rat) or bclongiﬁg’iio another antibody class or subclass, as
well as frapments of such antibodics, so long as'they cxhibit the desired biological
activity (Morrison et al., Proc. Natl. Acad. Sci. USA 81:6851-6855 (1984)). Chimcric
antibodies of interest herein include "primatized” antibodics comprising variable domain
antigen-binding scquences derived from a non-human primate (e.g., Old World Monkey,
such as baboon, rhesus or cynomolgus monkey) and human constant region scquences
(U.S. Pat. No. 5,693,780).

Thus, the present invention includes, for example, chimeric monocional antibodics
comprising a chimeric hcavy chain and/or a chimeric hight chain. The chimeric heavy
chain may comprise any of the heavy cha'in‘véri;ab]e (Vi) regions described herein or

mutants or variants thereof fused to a hcavy chain constant region of a non-human or a
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human antibody. The chimeric light chain may comprisc any of the light chain variable
(V1) regions described herein or mutants or variants thereof fused to a light chain constant
region of a non-human or a human antibody.

The term "human antibody,” as used herein, includes antibodics having variable
and constant regions corresponding to human germline immunoglobulin scquences as
described by Kabat ct al. (Sec Kabat, ef a/. (1991) Scquences of Proteins of
Immunological Interest, FFifth Edition, U.S. Department of Health and Human Scrvicces,
NIH Publication No. 91-3242). The human antibodics of the invention may include
amino acid residucs not ecncoded by human germline immunoglobulin scquences (e.g.,
mutations introduced by random or site-specific mutagencesis in vitro or by somatic
mutation in vivo), for examplc in the CDRs and in particutar CDR3. The human antibody
can have at lcast onc position replaced with an amino acid residue, e.g., an activity
cnhancing amino acid residuc which is not encoded by the human germline
immunoglobulin sequence. In the context of the present invention, the human antibody
can have up to twenty positions replaced with amino acid residues which arc not part of
the human germline immunoglobulin sequence. In other embodiments, up to ten, up to
five, up to thrce or up to two positions arc replaced. However, the term "human
antibody," as used herein, is not intended to include antibodics in which CIDR scquences
derived from the germline of another mammalian species, such as a mousc, have been
graficd onto human framework scquences.

The phrasc "recombinant human antibody™ includes human antibodics that arc
preparcd, expressed, created or isolated by recombinant means, such as antibodies
cxpressed using a recombinant expression vector transfected into a host cetl, antibodics
isolatcd from a recombinant, combinatorial human antibody hbrary, antibodics isolated
from an animal that is transgenic for human immunoglobulin gencs, or antibodics
prepared, expressed, created or isolated by any other means that involves splicing of
human immuneglobulin gene scquences to other DNA sequences. Such rcecombinant
human antibodics have variable and constant regions derived from human germline
immunoglobulin scquences (See Kabat, L. A, ef al. (1991) Scquences of Proteins of
Immunological Interest, Fifth Edition, U.S. Department of 1Health and Human Scrvices,
NI1I1 Publication No. 91-3242). According to the present invention, recombinant human
antibodies include human germline immunoglobulin sequence that have been subjected to

in vitro mutagenesis (or, when an animal transgenic for human Ig sequences is uscd, in
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vivo somatic mutagenesis) and thus the amino acid scquences of the Vi and Vi, regions of
the recombinant antibodies are sequences that, while derived from and related to human
germline Vi and Vi, sequences, may not naturally exist within the human antibody
germiine repertoire én vive. In certain embodiments, however, such recombinant
antibodies arc the result of sclective mutagenesis approach or backmutation or both.

The antibodics of the present invention may be isolated antibodics. An Misolated
antibody,” as used herein, includes an antibody that is substantially frce of other
antibodics having different antigenic specificitics. Morcover, an isolated antibody may
be substantially frec of other cellular material and/or chemicals.

Intact antibodics include heteromultimeric glycoproteins comprising at lcast two
heavy and two light chains. Asidc from IgM, intact antibodics arc usually
heterotetrameric glycoproteins of approximately 150K da, composcd of two identical light
(L) chains and two identical heavy (H) chains. 'l:j;ff)ical]y, cach light chain is linked 1o a
hcavy chain by onc covalent disulfide bond whilc the number of disulfide linkages
between the heavy chains of different immunoglobulin isotypes varics. Each hcavy and
light chain also has intrachain disulfide bridges. Each hcavy chain has at onc end a
variable domain (Vi) followed by a numbcer of constant regions. Each light chain has a
variable domain (V1) and a constant region at its other end; the constant region of the
light chain is aligned with the first constant region of the heavy chain and the light chain
variablc domain is aligned with the variabic domain of the hcavy chain. The light chains
of antibodics from most vertebrate specics can be assigned to one of two types called
Kappa and Lambda based on the amino acid sc:(']'uéncc of the constant rcgion. Depending
on the amino acid scquence of the constant rcgioﬁbfthcir heavy chains, human
antibodics can be assigned to five different classes, IgA, IgD, 1gE, 1gG and IgM. 19G and
[gA can be further subdivided into subclasses, 1gG1, 1gG2, 1¢G3 and IgG4; and TgA1 and
IgA2. Specics variants exist with mouse and rat having at least 1pG2a, 1gG2b. The
variable domain of the antibody confers binding specificity upon the antibody with
certain regions displaying particular variability called complementarity determining
regions (CDRs). The more conserved portions of the variable region are called
Framework regions (FR). ‘The variable domains of intact heavy and light chains cach
comprisc four FR connected by three CDRs. The CDRs in cach chain are held together in
closc proximity by the FR rcgions and with the CIDRs from the other chain contribute to

the formation of the antigen binding site of antibodics. The constant regions are not
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directly involved in the binding of the antibody to the antigen but cxhibit various cffcctor
functions such as participation in antibody dependent cell-mediated cytotoxicity (ADCC),
phagocytosis via binding to Fey receptor, half-life/clearance rate via nconatal Fe receptor
(FcRn) and complement dependent cytotoxicity via the Clq component of the
complement cascade. ' |

Human antibodics may be broduccd by a number of methods known to those of
skill in the art. Human antibodics can be made by the hybridoma method using human
mycloma or mousc-human heteromycloma cells lines see Kozbor J.Immunol 133, 3001,

(1984) and Brodeur, Monoclonal Antibody Production Techniques and Applications,

pp51-63 (Marcel Dekker Inc, 1987).  Alternative methods inciude the usc of phage
librarics or transgenic mice both of which utilize human V region repertorics (sce Winter
G, (1994}, Annu.Rev.Immunol 12,433-455, Green LL (1999), J.Immunol.mcthods 231,
11-23).

Scveral strains of transgenic mice arc now available wherein their mousc
immunoglobulin loci has been replaced with human immunoglobulin gene scgments (sce
Tomizuka K, (2000) PNAS 97,722-727; Fishwild D.M (1996) Naturc I3iotechnol, 14,845-
851, Mendez MJ, 1997, Nature Genetics, 15,146-156). Upon antigen challenge such
micc arc capabic of producing a repertoire of human antibodics from which antibodics of
intercst can be sclected. Of particular note is the Trimera™ system (scc Eren R e al,
(1998) Immunology 93:154-161) where human lymphocytes arc transplanted mto
irradiated mice, the Sclected Lymphocyte Antibody System (SILAM, scc Babcook er af,
PNAS (1996) 93:7843-7848) where human (or other species) lymphocytes are effectively
put through a massive pooled in vitro antibody generation procedurc followed by
deconvulated, limiting dilution and sclection procedure and the Xenomouse 1™ (Abgenix
Inc). An alicrnative approach is available from Morphotck Inc using the Morphodoma™
tcchnology.

Phagc display technology can be uscd to produce human antibodics (and
fragments thereof), sce McCafferty; Nature, 348, 552-553 (1990) and Griffiths AD et af
{1994) EMBO 13:3245-3260. According to this technique antibody V domain genes arc
cloned in frame into cither a major or minor coat of protein genc of a filamentous
bacteriophage such as M13 or fd and displaycd (usually with the aid of a helper phage) as

functional antibody fragments on the surfacc of the phage particle. Sclcctions based on
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the functional propertics of the antibody result in sclection of the genc cncoding the
antibody exhibiting thosc propertics. The phage display technique can be used to sclect
antigen specific antibodics from libraries made from human B ccells taken from
individuals afflicted with a discasc or disorder described above or aliernatively from
unimmunized human donors (sec Marks; J, Mol. Bio. 222,581-597, 1991). Where an
intact human antibody is desired comprising a Fe domain it is nceessary to reclong the
phage displayed derived fragment into a mammalian cxpression vectors comprising the
desired constant regions and cstablishing stable expressing ccll lines.

The technique of affinity maturation (Marks; Bio/technol 10,779-783 (1992)) may
be used to improve binding affinity whercin the affinity of the primary human antibody is
improved by sequentially replacing the H and 1. chain 'V rcgions with naturally occurring
variants and selecting on the basis of improved Binding affinitics. Variants of this
technique such as "cpitope imprinting" are now aTso available scc WO 93/06213. Scc also
Waterhousc; Nucl Acids Res 21, 2265-2266 (1993).

In certain embodiments, the antigen binding proteins of the prescnt invention have
an affinity of at Icast about 5x10* liter/molc, 1:&]105 liter/mole, 5x10° liter/mole, or 1x10°
liter/molc as mcasured by an association constant (Ka). In anothcr embodiment, the
antigen binding protcins of the present invention binds to a neutralizing epitopc of human
ADAMTSS with a dissociation constant (Kd) of less than about 5x10™ titer/second, 1x10°
* liter/sccond, 5x107° liter/sccond, or 1x 10 liter/second.

The use of mtact non-human antibodics in the treatment of human discases or
disorders carries with 1t the potential for the now well established problems of
immunogenicity, which is the immune system'oﬂf’-.rhc paticnt may rccognize the non-
human intact antibody as non-sclf and momﬁ a ﬁ:éutra[izing response. This rcaction is
particularly cvident upon multiple administration of the non-human antibody to a human
patient. Various tcchniques have been developed over the years to overcome these
problems and gencrally involve reducing the compaosition of non-human amino acid
scquences i the intact antibody whilst retaining the relative easc in obtaining non-human
antibodies from an immunized animal ¢.g. mousc, rat or rabbit. Broadly two approaches
have been used to achicve this. The first arc chimeric antibodies, which gencrally
comprisc a non-human (c.g. rodent such as mouse) variable domain fused to a human
constant region. Bccausc the antigcn-hinding-sile of an antibody is localized within the

variable regions the chimeric antibody retains its binding affinity for the antigen but
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acquires the effector functions of the human constant region and are thercfore able to
perform cffcctor functions such as described supra. Chimeric antibodics arc typically
produced using recombinant DNA methods. DNA cncoding the antibodies (c.g. cDNA)
is isolated and scquenced using conventional procedures (c.g. by using oligonucleotide
probes that arc capable of binding speciﬁcél]y to genes encoding the H and L. chains of
the antibody of the invention, c.g,. DNA éncoding SEQ.LDNO 2,3,4,5,6and 7
described supra). 1lybridoma cells scrve as a typical source of such DNA. Once isolated,
the DNA is placed into cxpression vectors which arc then transfected into host cells such
as I, coli, COS cclls, CHO cclls or mycloma cclls that do not otherwisc produce
immunoglobulin protcin to obtain synthesis of the antibody. The DNA may be modificd
by substituting the coding scquence for human L and 1 chains {or the corresponding non-
human (c.g. murinc) H and L. constant regions scc c.g. Morrison; PNAS 81, 6851 (1984).
The second approach involves the gencration of humanized antibodies wherein the
non-human content of the antibody is reduced by humanizing the variable regions.
Humanized antibodics can be made by CDR grafling. CDRs build loops closc to the
antibody's N-terminus wherc they form a surface mounted 1 a scaffold provided by the
framcwork regions. Antigen-binding specificity of the antibody is mainly defined by the
topography and by the chemical charactlcristics of its CDR surface. These featurcs are in
turn determined by the conformation of the individual CDRs, by the relative disposition
of thc CDRs, and by the nature and disposition of the side chains of the residucs
comprising the CDRs. A large decrease in immunogenicity can be achicved by grafting
only the CDRs of a non-human (c.g. murine) antibodics ("donor" antibodics) onto human
framework ("acceptor framework') and constant regions (scc Jones ef af (1986) Nature
321,522-525 and Vcrhoeyen M et al (1988) Scicnece 239, 1534-1536). Howcever, CDR
grafting per se may not result in the completce retention of antigen-binding propertics and
it is frequently found that some framework residucs (sometimes referred to as “back-
mutations”) of the donor antibody need to be preserved in the humanized molecule if
significant antigen-binding affinity is to be recovered (sce Queen C et af (1989) PNAS
86, 10,029-10,033, Co, M et al (1991) Nature 351, 501-502). In this case, human V
regions showing the greatest scquence homology to the non-human donor antibody arc
choscn from a databasc in order to provide the human framework (FR). The sclection of
human FRs can be made cither from human consensus or individual human antibodics.

Where nceessary key residucs from the donor antibody are substituted into the human
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acceplor framcwork to preserve CDR conformations. Computer modeling of the antibody
maybe uscd 1o help identify such structurally important residucs, scc W099/48523,

Alternatively, humanization may be achicved by a process of "venecring.” A
statistical analysis of unique human and murinc immunoglobulin heavy and light chain
variable regions revealed that the precise patterns of exposed residues arc different in
human and murinc antibodics, and most individual surfacc positions have a strong
preference for a small number of different residucs (scc Padlan E.A. et af, (1991)
Mol.Immunol 28, 489-498 and Pedersen J.T. ef af (1994) 1. Mol.Biol. 235; 959-973).
Thereforc it is possible to reduce the immunogenicity of a non-human Fv by replacing
cxposed residues in its framework regions that differ from thosc usually found in human
antibodics. Because protein antigenicity may be correlated with surface accessibility,
replacement of the surface residucs may be sufﬁé%cnt to render the mousc variable region
"invisible" to the human immunc sysiem (see also Mark G.E. ef al (1994) in Handbook of
txperimental Pharmacology vol.113: The pharmacology of monoclonal Antibodies,
Springer-Verlag, pp105-134). This procedure o:f humanization 1s referred to as
"vencering” beeause only the surface of the antibody is altered, the supporting residucs
remain undisturbed.

Thus, the present invention provides isolated antigen binding proteins, comprising
at least one first immunoglobulin variable domain capable of binding to an aggrecanase.
In onc embodiment, the aggrecanasc is human ADAMTSS. In some instances, the
antigen binding protcin is an antibody or fragment thereof. In some instances the
antibody specifically binds to ADAMTSS. The z;ﬁt‘i'body may be a monoclonal antibody
or fragment thercof, in some instances, the monoclonal antibodics or fragment thercof of
the present invention are mouse, chimeric, humanized, or fully human.

In another embodiment, the antigen 'bif;diﬁg protein comprises at lcast onc
complementarity detcrmining region. In some mstanccs, the antigen binding protcin of
the present invention is a monoclonal antibody comprising a heavy chain comprising
CDRHI, CDRH2 and CDRH3 and a light chain comprising CDRL1, CDRL2 and
CDRL3, wherein the complementarity determining regions (CDRs) of the heavy chain arc
sclected from the group of: .

CDRHY1 having at lcast about 80% sequence identity to amino acid sequence

DAWMD (SEQ 1D NO:2);
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CDRH2 having at lcast about 70, 75, 80, 85, 90, 95, or 98% scquence identity
to amino acid sequence E!l.{[lKANDI-IAlFYXESVKG (SEQ 1D NO:3); and
CDRH3 having at least about 70, 75, 80, 85, 90, 95, or 98% scquence identity
to amino acid sequence TYYYGSSYGYCDV (SEQ 1D NO:4) or PFAY (SEQ
ID NO:5): and |

the complicmentarity determining regions of the light chain are selected from the group

of:

CDRLI having at lcast about 70, 75, 80, 85, 90, 95, or 98% scquence identity
to amino acid scquence KASQSVGTTIV (SEQ 1D NO:6) or RTSENIYSYLA
(SEQ ID NO:7);

CDRL2 having at lcast about 70, 75, 80, 85, 90, 95, or 98% scquence identity
o amino acid scquence NAKTLAE (SEQ 11D NO:8) or SASNRXT (SEQ 1D
NO:9); and

CDRIL.3 having at lcast about 70, 75, 80, 85, 90, 95, or 98% scquence identity
to amino acid sequence QQYSSYPFT(SEQ [ NO:10) or QUHYGTPWT
((SEQ ID NO:11).

In onc cmbodiment, CDRH2 has at lcast about 70, 75, 80, 85, 90, 95, or 98%

scquence identity an amino acid sequence selected from EIRHKANDHAIFY AESVKG
(SEQ 1D NO:12), EIRNKANNHARHYAESVKG (SEQ 1D NO:13),
EIRMKANDYAIFYDESVKG (SEQ 1D NO:14), EIRIHKANDIAIFYDESVKG (SEQ 1D
NO:15), DIRNTANNHATFYAESVKG (SEQ 1D NO:16), and
EIRHKANDHAIFYDLESVKG (SEQ ID NO:17). In onc embodiment, CDRH3 compriscs
the amino acid scquence, PFAY (SEQ 1D NO:S).

In yct another cmbodiment, the antigen binding proteins of the present invention

arc monoclonal antibodies comprising a heavy chain comprising CDRH1, CDRH2 and

CDRII3 and a light chain comprising CDRL1, CDRL2 and CDRL3, whercin the

complementarity determining regions (CDRs) of the heavy chain arc sclected from:

CDRI11 is amino acid sequence DAWMD (SEQ 11D NO:2);

CDRH2 is scicct from amino acid sequence EIRIKANDHAIFYAESVKG
(SEQ ID NO:12), EIRNKANNHARHYAESVKG (SEQ iD NO:13),
EIRHKANDYAIFYDESVKG (SEQ 1D NO:14),
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EIRIHKANDHAIFYDESVKG (SEQ 1D NO:15),
DIRNTANNHATFYAESVKG (SEQ 1D NO:16), or
EIRHKANDHAIFYDESVKG (SEQ TD NO:17); and
CDRI3 is TYYYGSSYGYCDV (SEQ 1D NO:18) or
PFAY (SEQ 1D NQ:5); and

the complementarity determining regions of the light chain are sclected from:

CDRLI 1s scicet from amino acid sequence KASQSVGTTIV (SEQ 1D
NO:19), RTSENIYSYLA (SEQ TD NO:20), or KASQNVGTAVV (SEQ ID
NO:21);

CDRIL2 is sclect from amino acid séciucncc NAKTLAL (SEQ 1D NQ:22),
SASNRHT (SEQ TD NO:23), SAS']‘R.YT (SEQ 1D NO:24), or SASNRY'T
(SEQ 1D NO:25); and a

CDRL3 15 sclect from amino acid s_é_qucncc QQYSSYPFT (SEQ 13 NO:26),
QHHYGTPWT (SEQ ID NO:27), QQYVNYPFT (SEQ ID NO:28), or
QQYTSYPFT (SEQ ID NO:29).

Thus, in one embodiment of the present invention, an isolated monoclonal
antibody is provided comprising six CDRs wherein CDRH1 is DAWMD (SEQ 1D NO:2),
CDRH2 is EIRNKANNHARHYAESVKG (S‘I-E\Q. 1D NO:13), and CDRH3 is
TYYYGSSYGYCDV (SEQ 1D NO:18) and CDRLI 1s RTSENIYSYLA (SEQ 1D
NO:20), CDRI2 is NAKTLAE (SEQ 11D NO:22) and CDRL3 is QUHYGTPWT (SEQ ID
NO:27). In another embodiment of the present invention, an isolated monocional
antibody is provided comprising six CDRs whercin CDRI 1 is DAWMD (SEQ 1D NQ:2),
CDRH2 is EIRHKANDHAIFYDESVKG (SEQ ID NO:15), and CDRH3 is PFAY (SEQ X
ID NO:5) and CDRIL is KASQSVGTITIV (S'EQ_ ID NO:19), CDRL2 is SASNRHT (SEQ
1D NQO:23) and CDRL3 1s QQYTSYPFT (SEQ 1D NO:29).

In yet another cmbodiment, the antigen binding proteins of the present invention
arc monoclonal antibodics comprising a hcavy chain comprising CDRHI1, CDRH2 and
CDRH3 and a tight chain comprising C[)R._l,.il, CDRL2 and CDRIL.3, wherein the
complementarity determining regions (CDRS) of the heavy chain are sclected from:

CDRH1 is amino acid scquence DAWM D (SEQ ID NO:2), wherein any
amino acid of SEQ 1D NO: 2 is SuBs’t:;’iﬁtcd at one position by an amino acid

sclected from histidine, isoleucine, leucine, lysine, methioning, phenylalanine,
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threonine, tryptophan, valine, alanine, argininc, aspartic acid, cystcing, cystine,
glutamic acid, glutamine, glycine, ornithine, proline, sering, taurine, and
tyrosine; |

CDRI12 is select from amino acid sequence LIRHKANDHAINY AESVKG
(SEQ ID NO:12), EIRNKANNHARHYAESVKG (SLEQ 11D NO:13),
EIRHKANDYAIFYDESVKG (SEQ 1D NO:14),
EIRHKANDHAIFYDESVKG (SEQ ID NO:15),
DIRNTANNHA']'FYAESVKG (SEQ 11> NO:16), or
EIRITKANDHAIFYDLESVKG (SEQ ID NO:17) , whercin any amino acid of
SEQ ID NOS: 12-17 is substituted at onc position by an amino acid sclected
from histidinc, isolcucine, leucing, lysine, methionine, phenylalanine,
thrconing, tryptophan, valine, alanine, arginine, aspartic acid, cysicine, cystine,
glutamic acid, glutamine, glycine, ornithine, proling, scrine, taurine, and
tyrosine; and

CDRH3 is 'I'YYYGSSYGYCDV (SEQ 1D NO:18) or

PFAY (SEQ ID NO:S) , whercin any amino acid of SEQ 1D NOS: 18 and § is
substituicd at one position by an amino acid sclected from histiding,
isoleucine, leucing, lysine, methionine, phenylalanine, threonine, tryptophan,
valing, alaninc, arginine, aspartic acid, cystcinc, cystinc, glutamic acid,

glutaming, glycine, ornithine, proline, scrine, taurine, and tyrosine; and

the complementarity determining regions of the light chain arc sclected from:

CDRI1 is sclect from amino acid scquence KASQSVGTTIV (SEQ ID
NO:19), RTSENIYSYLA (SEQ ID NO:20), or KASQNVGTAVY (SEQ 1D
NO:21), whercin any amino acid of SEQ 11D NO; 19-21 1s substituted at onc
position by an amino acid sclected from histidine, isolcucine, leucing, lysine,
methionine, phenylalanine, threonine, tryptophan, valine, alanine, argininc,
aspartic acid, cysteing, cystine, glutamic acid, glutamine, glycine, ornithinc,
proiine, scrine, taurine, and tyrosing;

CDRL2 is sclect from amino acid sequence NAKTLAE (SEQ 11 NO:22),
SASNRHT (SEQ ID NO:23), SASTRYT (SEQ 1> NO:24), or SASNRY'T
(SEQ 1D NO:25), wherein any amino acid of SEQ 1D NO: 22-25 is

substituted at onc position by an amino acid sclected from histidine,
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isolcucing, leucine, lysine, methionine, phenylalanine, threonineg, trypiophan,
valing, alanine, argininc, aspartic acid, cysteing, cystine, glutamic acid,
glutaminge, glycine, ornithine, proline, serine, tauring, and tyrosinc; and
CDRIL3 is select from amino acid sequence QQYSSYPFT (SEQ ID NO:26),
QUIYGTPWT (SEQ 1D NO:27), QQYVNYPFT (SEQ ID NO:28), or
QQYTSYPET (SEQ 1D NO:29), whercin any amino acid of SEQ 1D NO: 26-
29 is substituted at one position by an amino acid sclected from histidine,
1solcucine, leucing, lysine, methionine, phenylalaning, threonine, tryptophan,
valine, alaninc, arginine, aspartic acid, cysicine, cystine, glutamic acid,
glutamine, glycinc, orithing, proling, serine, taurince, and tyrosinc.

In certain embodiments, Thrd of NAKTLAE (SEQ ID NO:22) is lcucinc,
isoleucine or methionine, In certain embodiments, His3 of QHHYGTPWT (SEQ 1D
NO:27) is valine. In certain cmbodiments, GlyS of QHHYGTPWT (SEQ 1D NO:27) is
tryptophan, tyrosine, phenylalanine, or methionine. In certain embodiments, His9 of
EIRNKANNHARHYAESVKG (SEQ ID NO:13) 1s phenylalaning or tyrosine. In ¢ertain
embodiments, Scr6 of TYYYGSSYGYCDV (SEQ ID NQO:18) is phenylalanine or
tyrosine.

The CDRs LT, 1.2, L3, H1 and H2 tc,nd to structurally exhibit onc of a finite
number of main ¢hain conformations. 'I'hc‘parlic:ijlar canonical structurce class of a CDR is
dcfined by both the fength of the CDR and by the loop packing, determined by residues
located at key positions in both the CDRs and the framework regions (structurally
determining residucs or SDRs). Martin and Thorton (1996; 1 Mol Biol 263:800-815)
have generated an automatic mcthod to define the “‘key residuc” canonical templates.
Cluster analysis 15 used to define the canonical classes for scts of CDRs, and canonical
iemplates arc then identificed by analysing buried hydrophobics, hydrogen-bonding
residucs, and conserved glycines and prolines. The CDRs of antibody sequences can be
assigned {o canonical classes by comparing the scquences to the key residue templates
and scoring cach icmplate using identity or similarity matrices.

Examples of CDR canonicals within i:fl(‘l‘:(sCOpC of the invention arc given below.
The amino acid numbering uscd is Kabat, h

Examplcs of canonicals for CDRH1 ‘as.lsct out in SEQ ID NO:144, or a variant
thereof arc: Ala 32 is substituted for Tle, His, '-l’yr, Phe, Thr, Asn, Cys, Glu or Asp; Trp 33

[
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is substituted for Tyr, Ala, Gly, Thr, Leu or Val; Mct 34 is substituted for le, Val or Trp:
and Asp 35 is substituted for Lis, Glu, Asn, Gln, Scr, Tyr or Thr.

Examplcs of canonicals for CDRH2 as set out in SEQ ID NO:144, or a variant
thereof are: Glu 50 is substituted for Arg or Gln; and lle 51 is substituted for Leu, Val,
Thr, Ser or Asn.,

Examples of canonicals for CDRH3 as sct out in SEQ 11> NO:144, or a variant
thercof arc: Tyr 102 is substituted for His, Val, lle, Scr, Asp or Gly.

Examplcs of canonicals for CDRL] as sct out in S8EQ 1D NO:146, or a variant
thercof are: Ser 28 is substituted for Asn, Asp, Thr or Glu; Val 29 is substituted for lic;
Gly 30 is substituted for Asp, Leu, Tyr, Val, Ile, Ser, Asn, Phe, His or Thr; Thr 31 is
substituted for Ser, Asn, Lys or Gly; Thr 32 is substituted for Phe, Tyr, Asn, Ala, His, Ser
or Arg; llc 33 is substituted for Mct, Leu, Val or Phe; and Val 34 is substituted for Ala,
Gly, Asn, Scr, His or Phe.

Examplcs of canonicals for CDRL3 as sct out in SEQ ID NO:146, or a vanant
thereof are; Gln 89 is substituted for Scr, Gly, Phe or Leu; Gin 90 is substituted for Asn or
His; Tyr 91 is substituted for Asn, Phe, Gly, Scr, Arg, Asp, His, Thr or Val; Thr 92 is
substituted for Asn, Tyr, Trp, Ser, Arg, Gln, His, Ala or Asp; Scr 93 is substituted for
Gly, Asn, Thr, Arg, Glu, Ala or His; Tyr 94 is substituted for Asp, Thr, Val, Leu, His,
Asn, lle, Trp, Pro or Scr; and Phe 96 is substituted for Pro, Leu, Tyr, Arg, lic or Trp.

In other aspccts the antigen binding protcin is a Fab or [*(ab)7 fragment. In
another cmbodiment, the first immurioglobulin variable domain is a single chain variable
domain. o

In onc embodiment of the present invention there is provided an antibody
according to the invention described herein and comprising a constant domain region
such that the antibody has reduced ADCC and/or complement activation or cffector
functionality. In one such embodiment the constant domain may comprisc a naturaily
disabled constant region of 1gG2 or 1gG4 isotype or a mutated IgG1 constant domain.
Lixamples of suitable modifications arc described in EP0307434. One-cxamplc comprises
the substitutions of alaninc residues at positions 235 and 237 (1-U index numbering). In
onc embodiment, such an antibody compriscs the heavy chain of SEQ 1D NO:158.

In onc embodiment the antigen binding protecin or a fragment thercof comprises an

antibody Vy; domain comprising an dfmino acid scquence sciceted from the group
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consisting of SEQ 1D NO: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142,
and 144,

In onc cmbodiment the antigen binding protein or a fragment thereof comprises an
antibody Vi, domain comprising an amino acid scquence sclected from the group
consisting of SEQ 1D NO: 78, 82, 130, 132, 134, and 146.

In onc cmbodiment the antigen binding protein or a fragment thercof comprises an
antibody Vi domain comprising an amino acid scquence sclected from the group
consisting of SEQ 1D NO: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142,
and 144 and a V), domain comprising an amino acid sequencc sclected from the group
consisting of SEQ 1D NQO: 78, 82, 130, 132, 134, and 146.

In onc embodiment the antigen binding protcin or a fragment thercof compriscs an
antibody Vyu domain comprising SEQ 1D NO: 76 and a V1, domain comprising SEQ 1D
NO: 78.

In one cmbodiment the antipen binding protein or a fragment thercof comprises an
antibody Vi domain comprising SEQ 1D NO: 80 and a V), domain comprising SEQ ID
NO: 82.

In once embodiment the antigen binding protein or a fragment thereof comprises an
antibody Vy; domain comprising an amino acia sequence sclected from the group
consisting of SEQ 1D NO: 116, 118, 120, 122, 124, 126, and 128 and a Vi, domain
comprising an amino acid scquence sclecled ‘Ifro;.;ft‘hc group consisting of SEQ 1D NO;
130, 132, and 134,

In onc cmbodiment the antigen binding protein or a fragment thereof compriscs an
antibody Vi domain comprising an amino acid sequence selected from the group
consisting of SEQ 1D NO: 136, 138, 140, 142, and 144 and a V, domain comprising SEQ
[D NO: 146.

In onc embodiment the antigen binding protein or a fragment thereof compriscs an
antibody hecavy chain comprising an amino apid scquence selected from the group
consisting of SEQ 1D NO: 68, 72, 84, 86, 88, 90 92, 94, 96, 104, 106, 108, 110, 112, and
158. -

In onc embodiment the antigen binding prétein or a fragment thercof comprises an
antibody light chain comprising an amino acid scquence sclected from the group

consisting of SEQ 1D NQO: 70, 74, 98, 100, 102, and 114,
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In onc embodiment the antigen binding protein or a fragment thereof comprises an
antibody hcavy chain comprising an amino acid scquence sclected from the group
consisting of SEQ ID NO: 68, 72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and
158 and an antibody light chain comprising an amino acid scquence sclected from the
group consisting of SEQ 11D NO: 70, 74, 98, 100, 102, and 114.

In one embodiment the antigen binding protein or a fragment thercof comprises an
antibody hecavy chain comprising SEQ 11D NO: 68 and an antibody light chain comprising
SLEQ ID NO: 70.

In onc cmbodiment the antigen binding protein or a fragment thercof compriscs an
antibody hcavy chain comprising SLEQ 11 NO: 72 and an antibody light chain comprising
SEQ 11D NO: 74.

In onc cmbodiment the antigen binding protein or a fragment thercof comprises an
antibody heavy chain comprising an amino acid scquence sclecied from the group
consisting of SEQ 1D NO: 84, 86, 88, 90, 92, 94, and 96 and an antibody light chain
comprising an amino acid scquence sclected from the group consisting of SEQ 11D NO:
98, 100, and 102.

In one embodiment the antigen binding protcin or a fragment thercof compriscs an
antibody heavy chain comprising an amino acid scquence scleeted from the group
consisting of SEQ ID NO: 104, 106, 108, 110, 112, and 158 and an antibody light chain
comprising SEQ 1D NO: 114, |

Another aspect of the invention includes an antibody that competes for binding to
ADAMTSS with any one of the antibodics listed in Table 3. These include the antibodics
1G10.1C9, 2D3.1D4, 3A12.1D7, 5F10.1116, 11F12.1D12, 12F4.1147, and 7TB4.1E11,

In yct another embodiment, the antigen binding protein further compriscs a sceond
immunoglobulin variable domain, capable of binding to a sccond antigen. The sccond
immunoglobulin variablc domain may bind to an antigen which may act as a carrier upon
administration of the antigen binding peptide. For instance, the sccond immunoglobulin
variable domain may bind a blood protcin such as, but not limited to, human scrum
albumin or transferrin. Additionally, the sccond immunoglobulin variable domain may
bind to an antigen associated with modulation of pain in a mammal such as, but not
limited to, nerve growth factor (NGIY), vasoactive intestinal peptide (VIP), and/or TRPV |
or other vannilloid receptor. Additionally, the sccond immunoglobutin variable domain

may bind to a cytokine or cytokine receptor associated with inflammatory responsc and/or
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autoimmunc discasc such as, bui not limited to, oncostatin M (OSM), TNF- g, 11.-6,
TRPV4, RANKL and IL-1. The second antigen may also bind to a sccond aggrecanasc,
such as, but not limited to ADAMTS4 and/or ADAMTSS, and/or a second epitope on
ADAMTSS and/or a number of metalloprotcases such as but not limited to MMP-13,
The sccond immunoglobulin variable domain may also bind to aggrecan, collagen 11,
protcoglycan or other molccules associated with cartilage. In onc aspect of the present
invention, the sccond immunoglobulin variable domain binds to onc an antigen sclected
from the group of: human scrum albumin, ADAMTS4, NGF, OSM, TNF-q, 1L-6, VIP,
TRPVE, TRPV4, ADAMTSI, aggrcean, Collagen 11, RANKL, Syndecan 4, Hedgehog,
and/or IL-1.

Delgado, ct al. Nature Med. 7, 563—568 rcport that VIP trcatment suppresses
production of pro-inflammatory mediators, as well as expression of the metalloproicinase
gelatinasc (MMP-2). MMP-2 is belicved to contribute o joint destruction in paws of
arthritic micc. /n vitro studies indicate that VIP may act dircetly on synoviocytes,
although an indirect action could also be mediated through enhanced production of Th2
cytokines. Nonctheless, VIP appears to affect synlovial function at multiple levels in the
CIA mouse modcl. The peptide suppresses Thl anction and but increases Th2 function,
possibly 'rebalancing’ the immune system. Moré(‘;\?ér, VIP has direct and indirect effcets
on macrophages and synoviocytes, Icading to decrcascd cxpression of 1L-1, TNF-q,
chemokines and matrix-degrading enzymes, protecting joint integrity. Firestein Nature
Medicine 7,537 - 538 (2001),

Vasoactive intestinal peptide (VIP) was identified in the synovial fluid of arthritis
patients nearly 20 years ago and the aim of this study was to examinc whether VIP could
be involved in the gencration of OA pain. Hindlimb weight bearing was used as a
mcasurc of joint pain, while von Frey hair algesiometry applied to the ptantar surface of
the ipsilateral hindpaw tested for secondary mechanical hyperalgesia. Intra-articular
injcction of VIP into normal rat knec joints caused a significant shift in weight bearing in
favor of the contralateral non-injected hindlimb I'cik well as causing a reduction in
ipsitateral paw withdrawal threshold. These pairl; ;csponses were blocked by co-
administration of a VPAC receptor antagonist. Antagonists that inhibit VIP activity may
prove beneficial in the alleviation of QA pain, McDougall, er al. Pain 2006 Jul;123(1-
2):98-105.
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Nerve growth factor (NGF) was the first ncurotrophin to be identificd, and its role
in the development and survival of both peripheral and central ncurons has been well
characterized. NGF has been shown to be a critical survival and maintenance factor in the
development of peripheral sympathetic and embryonic sensory ncurons and of basal
forcbrain cholincrgic ncurons. Smeyne et al., Nature 368:246-249 (1994} and Crowicy et
al., Cell 76:1001-1011 (1994). NGF up-rcgulates expression of neuropeptides in scnsory
ncurons {(Lindsay and armer, Nature 337:362-364 (1989)) and its activity 1s mediated
through two diffcrent membranc-bound receptors, the TrkA receptor and the p75 common
ncurotrophin receptor (sometimes termed "high affinity” and "low affinity” NGF
receplors, respectively). Chao et al., Science 232:518-521 (1986). For review on NGT,
sce Iuang ct al., Annu. Rev, Neuroscl. 24:677-736 (2001); Bibel et al., Genes Dev.
14:2919-2937 (2000). The crystal structure of NGF and NGF in complex with the trkA
receptor have been determined. Sce Nature 254:411 (1991); Naturce 401:184-188 (1996).

Oncostatin M is a 28 KDa glycoprotein that belongs 1o the interleukin 6 (11.-6)
family of cytokines which includes 1L-6, Leukacmia Inhibitory Factor (LIF), ciliary
ncurotrophic factor (CNTI), cardiotropin-1 (CT-1) and cardiotrophin-1 like cytokine (Sce
Kishimoto T ct al (1995) Blood 86: 1243-1254), which sharc the gp130 transmembranc
signalling receptor (Sce Taga T and Kishimoto T (1997) Annu. Rev. Immunol. 15: 797-
819), OSM was originally discovercd by its ability to inhibit the growth of thc melanoma
cell linc A375 (Scc Malik N (1989) ct al Mol Cell Biol 9: 2847-2853). Subscquently,
more cffects were discovered and it was found to be a multifunctional mediator like other
members of the 11.-6 family. OSM is producced in a varicty of ccll types including
macrophages, activated T cells (Sec Zarling JM (1986) PNAS (USA) 83: 9739-9743),
polymorphonuclear ncutrophils (Sce Grenier A et al (1999) Blood 93:1413-1421),
cosinophils (Scc Tamura S ct al (2002) Dev. Dyn. 225: 327-31), dendritic cells (Sce Suda
T et al (2002) Cytokine 17:335-340). It is also cxpressed in pancreas, kidncy, testes,
splcen stomach and brain (Sce Znoyko 1 ct al (2005) Anat Rec A Discov Mol Cell Evol
Biol 283: 182-186), and bonc marrow (Seec Pscnak O ct al (2003) Acta Hacmato! 109: 68-
75) its principle biological cffects include activation of endothelium (Sec Brown T) et al
(1993) Blood 82: 33-7), activation of the acute phasc responsc (Sce Benigni F ct al (1996)
Blood 87: 1851-1854), induction of ccllular proliferation or differentiation, modulation of
inflammaltory mediator relcase and hacmatopocsis (See Tanaka M ct al (2003) 102: 3154-

3162), re-modelling of bonc (Sec de Hooge ASK (2002) Am J Pathol 160: 1733-1743)
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and, promotion of angiogencsis (See Vasse M ct al (1999) Arterioscler Thromb Vasc Biol
[9:1835-1842) and wound hecaling.

The cytokine known as tumor nccrosis factor-o (I'NFa,; also termed cachectin) is a
protein secreted primarily by monocytes and macrophages in response to endotoxin or
other stimuli as a soluble homotrimer of 17 k1D protein subunits (Smith, R. A. ¢t al., J.
Biol. Chem. 262:6951-6954 (1987)). A membrane-bound 26 kD) precursor form of TNF
has also been described (Kricgler, M. ct al., Cell 53:45-53 (1988)).

Accumulating cvidence indicates that TNF is a regulatory cytokine with
plelotropic biological activitics. These activitics include: inhibition of lipoprotein lipasc
synthesis ("cachectin” activity) (Beutler, B. ct al., Nature 316:552 (1985)), activation of
polymorphonuclear leukocytes (Klebanoff, S. 1. ¢t al., J. Immunol. 136:4220 (1986);
Pcrussia, 13., ctal., I. Immunal. 138:765 (1987)), inhibition of ccll growth or stimulation
of ccll growth (Vileek, I. ctal,, J. Exp. Mcd. 163:632 (1986), Sugarman, B. J. ct al.,
Scicnee 230:943 (1985); Lachman, L. B. ct al., J. Immunol. 138:2913 (1987)), cytotoxic
action on certain transformed cel! types (Lachmﬁﬁ, L. B. ct al., supra; Darzynkicwicz, Z.
ctal., Canc. Res. 44:83 (1984)), antiviral activity (Kohase, M. ct al., Ccll 45:659 (1986);
Wong, G. H. W. ct al., Naturc 323:819 (1986)), é:t“‘ir'nulation of bone resorption (Bertolint,
D. R. et al., Naturc 319:516 (1986); Sak]atva]z;, J., Naturc 322:547 (1986)), stimulation of
collagenasc and prostaglandin 12 production (Dayer, J.-M. ct al, J. Exp. Mcd. 162:2163
(1985)); and immunorcgulatory actions, including activation of T cells (Yokota, S. ct al.,
J. Immunol. 140:531 (1988)), B cclls (Kchr!, I H. et al., J. Exp. Med. 166:786 (1987)),
monocytes (Philip, R. et al., Nature 323:86 (1986)), thymocytes (Ranges, G. E. ct al,, J.
Exp. Mcd. 167:1472 (1988)), and stimulation of the cell-surface expression of major
histocompatibility complex (MHC) class I and class 11 molecules (Collins, T ¢t al., Proc.
Natl. Acad. Sci. USA 83:446 (1986); Pujol-Borrel, R. ¢t al., Naturc 326:304 (1987)).

Interlcukin-6 (11.-60}) is a 22 to 27 kDa scereted glycoprotein which cxhibits growth
stimulatory and proimflammatory activities. IL-6 15 also known as interferon-f2 (1FN-
B2), IL-1 inducible 26-kDa protein, hcpatocyté;gfilmulating facior, cytotoxic T-ccll
diffcrentiation factor, and B-cell stimulatory factor. (Trikha ct al., Clin. Cancer Res.
9:4653-4665 (2003)). 1L-6 1s secrcted by various cell types. 1L-6 cxerts its activitics
through binding to a high-affinity receptor complex consisting of two membrane
glycoproteins: an 80 kDa component receptor that binds 11.-6 with low affinity (1L-6R)

and a signal-transducing component of 130 kDa (gp130) that docs not bind 11.-6 by itself,
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but is required for high-affinity binding of 1L-6 by the complex. [1.-6R can be clcaved by
a transmembranc mctalloproteinasc to yicld the soluble I1.-6R.

RANK is a2 member of thc TNF receptor superfamily; it most closcly resembles
D40 in the extracellular region. Similar to CD40, RANK associates with TRAF2 and
TRAF3 (as determined by co-immunoprecipitation assays substantially as described by
Rothe ct al., Ccll 83:1243, 1995). TRAl's arc critically important in the regulation of the
immunc and inflammatory responsc. Through their association with various members of
the TNF rcceptor superfamily, a signal is transduced to a cell. That signal results in the
prolifcration, diffcrentiation or apopiosis of the cell, depending on which receptor(s)
is/arc triggered and which TRAF(s) associate with the receptor(s); different signals can be
transduced to a cell via coordination of various signaling cvents. Thus, a signal
transduccd through one member of this family may be proliferative, differentiative or
apoptotic, decpending on other signals being transduced to the cell, and/or the state of
differentiation of the cell. Such exquisite regulation of this proliferative/apoptotic
pathway is necessary to develop and maintain protection against pathogens; imbalances
can result in autoimmunce diseasc.

RANK is expressed on cpithelial cells, some BB cell lines, and on activated T cclls.
However, its expression on activated T cells is late, about four days after activation. This
time course of cxpression coincides with the expression of Fas, a known agent of
apoptosis. RANK may act as an anti;apoplotic signal, rescuing cells that express RANK
from apoplosis as CI>40 is known to do. Alternatively, RANK may confirm an apoptotic
signal undcr the appropriate circumstances, again similar to CD40. RANK and its ligand
arc likely to play an infcgral role in regulation of the immunc and inflammatory response.

The ligand, which is referred to as RANKL, is a Type 2 transmembrane protein
with an intraccllular domain of less than about 50 amino acids, a transmembranc domain
and an cxtraccliular domain of from about 240 to 250 amino acids. Similar to other
members of the TNF family to which it belongs, RANKIL has a “spacer’ region between
thc transmembrane domain and the receptor binding domain that is not nccessary for
rcceplor binding. Accordingty, soluble forms of RANKIL. can comprisc the entire
extraccllular domain or fragments thercof that include the receptor binding region.

TRPV4 channel receptor is one of six known members of the vanilloid family of
transient receptor potential channels and shares 51% identity at the nucleotide level with

TRPV1, the capsaicin receptor. Examples of polypeptides and polynucleotides encoding
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forms of human vanniloid receptors, including TRPV4 channel receptor from human, can
be found in EP 1170365 as well as WO 00/32766. Like the other family members,
TRPV4 channel receptor is a Ca2++ permeable, non-selective, ligand-gated cation channel,
which is responsive to diverse stimuli such as reduced osmolality, clevated temperature,
and small molccule ligands. Scc, for instance, Voets, ct al,, I. Biol. Chem. (2002) 277
33704-47051; Watanabc, et al., J. Biol, Chem. (2002) 277:47044-47051;, Watanabc, ct al,,
J. Biol. Chem. (2002) 277: 13569-47051; Xu, ¢t al., J. Biol. Chem. (2003) 278:11520-
11527, From a screen of body tissucs, the human TRPV4 channcl receptor 1s most
prominently expressed in cartilage. A screen of primary and clonal cell culturcs shows
significant cxpression only in chondrocytes.

Such responses arc also cvoked by structural analoguces of capsaicin that sharc a
common vanilloid moicty. One such analoguc is resiniferatoxin (RTX), a natural product
ol Euphorbia plants. The term vanilloid receptor (VR) was coined to describe the
ncuronal membrane recognition site for capsaicin and such related irritant compounds.
The capsaicin response is competitively inhibited (and thereby antagonized) by another
capsaicin analog, capsazcpine, and is also inhit;it:(':a by the non-sclective cation channel
blocker ruthenium rcd. Thesc antagonists bind to VR with no more than moderate affinity
(typically with K; values of no lower than 140uM).

Recently, rat and human receptors for capsaicin were cloned from dorsal root
ganglion cclls. Such receptors have also been referred to as VR I, and the terms "VR 1"
and "capsaicin receptor” are used interchangeably herein to refer to rat and/or human
rcceptors of this type, as well as mammalian homologs. The role of VR1 in pain sensation
has been confirmed using micc lacking this receplor, which exhibit no vanilloid-evoked
pain behavior, and impaired responscs to heat and inflammation. The capsaicin receptor is
a nonsclective cation channl with a threshold for opening that 1s lowcered in responsc to
clevated tempceratures, low pH, and capsaicin ‘_rc‘:lcc;ptor agonists. For example, the channcl
usually opens at temperatures higher than aboiﬂ I5:5”(3. Opcning of the capsaicin receptor
channel is generally followed by the release of inflammatory peptides from neurons
cxpressing the receptor and other nearby neurons, increasing the pain response. After
initial activation by capsaicin, the capsaicin receptor undergoces a rapid desensitization via

phosphorylation by cAMP-dependent protein kinasc.
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The antigen binding protein of the present invention can be charactenzed by a
dissociation constant cqual or lcss than about 9.0 x 10-9 M for human ADAMTSS, in

somc instances it is less than or cqual to about 2.5 x 10-10 m. Antigen binding protein
affinity for a target such as human ADAMTSS can be measured by surface plasmon
resonance such as but not limited to BIACORLE or Octet. BlAcore kinctic analysis can be
used to determing the binding on and off rates of antibodics or fragments thercof to a
ADAMTSS antigen. BlAcore kinetic analysis compriscs analyzing the binding and
dissociation of a ADAMTSS antigen from chips with immobilized antibodics or
fragments thercof on their surface (sce the Example section infra).

The present invention also provides antigen binding proteins that block and/or reduce
at lcast onc activity ADAMTSS. in sémc instances, the antigen binding proieins of the
present invention blocks and/or reduces the cleavage of aggrecan by ADAMTSS at the
Glu'™-Ala®™ cleavage site. In some aspects, the antigen binding proteins of the present
invention are capable of penctrating cartilage, even when administered by a non-articular
routc of administration. For instance, the antigen binding protcins of the present
invention may be administered intravenously, intramuscularly, intraarticularly,
subcutancously, orally, intranasally, and/or by peritoncal administration.

Also provided in the present invention are isolated polynucleotides encoding an
antigen binding protein of this invention.

In one ecmbodiment the isolated polynucleotide cncodes an antigen binding protcin
or a fragment thercof comprising an ;antibody Vy; domain comprising an amino acid
sequence sclected from the group consisting of SEQ 1D NO: 76, 80, 116, 118, 120, 122,
124, 126, 128, 136, 138, 140, 142, and 144. In onc cmbodiment the isolated
polynuclcotide is sclected from the group consisting of SEQ ID NO: 75,79, 115, 117,
119,121, 123, 125, 127, 135, 137, 139, 141, 143, and 159. In onc cmbodiment the
polypeptide is an antibody produccd from a cell expressing a polynucleotide sclected
from thc group consisting of SEQ 11D NO: 75, 79, 115, 117, 119, 121, 123, 125, 127, 135,
137,139, 141, 143, and 159,

in onc cmbodiment the isolated polynucleotide encodes an antigen binding protein
or a fragment thercof comprising an antibody V. domain comprising an amino acid
scquence sclected from the group consisting of SEQ 11D NO: 78, 82, 130, 132, 134, and

146. In onc embodiment the isolated polynucleotide is sclected from the group consisting
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of SEQ IDNO: 77, 81, 129, 131, 133, and 145. In one embodiment the polypeptide is an
antibody produccd from a cell cxpressing a polynucleotide sclected from the group
consisting of SEQ 1D NO: 77, 81, 129, 131, 133, and 145.

In one cmbodiment the isolated polynucicotide encodes an antigen binding protein
or a fragment thereof comprising an antibody heavy chain comprising an amino acid
scquence sclected from the group consisting of SEQ 1D NO: 68, 72, 84, 86, 88, 90, 92,
94, 96, 104, 106, 108, 110, 112, and 158. In onc cmbodiment the isolated pelynuclcotide
is sclected from the group consisting of SEQ 11D NO: 67, 71, 83, 85, 87, 89, 91, 93, 95,
103, 105, 107, 109, 111, and 159. 1n onc cmbodiment the polypeptide is an antibody
produced from a cell cxpressing a polynucleotide sclected from the group consisting of
SEQ IDNO: 67, 71, 83, 85, 87, 89, 91, 93, 95, 103, 105, 107, 109, 111, and 159.

In one embodiment the isolated polynuclbotidc cncodces an antigen binding protein
or a frapment thereof comprising an antibody Iight chain comprising an amino acid
sequence sclected from the group consisting ofSFQ ID NO: 70, 74, 98, 100, 102, and
114, In onc embodiment the isolated polyhucl;:gt;ilde is sclected from the group consisting
of SEQ IDNO: 69, 73, 97, 99, 101, and 115. In one embodiment the polypeptide is an
antibody produced from a cell expressing a polynucleotide sclected from the group
consisting of SEQ 1D NO: 69, 73, 97, 99, 'IO],. and 115.

Also provided are host cells comprising the polynucleotides encoding the antigen
binding proteins of the present invention and methods of expressing the antigen binding
proteins form said host cclls. In addition, mcthods are provided for making the antigen
binging proteins of the present invention.

Methods of making vectors, host cclls and antibodics of the present invention
includc using conventional cxpression vectors or recombinant plasmids producced by
placing coding scquences for the antibody in opﬁr':}"ail'ivc association with conventional
regulatory control scquences capable of cénlrcﬂ]ihg the replication and cxpression in,
and/or sceretion from, a host cell. Regulatory sequences include promotcer scquences,
e.g., CMV promoter, and signal scquences, which can be derived from other known
antibodics. Similarly, a sccond expression vector can be produced having a DNA
sequence which encodes a complementary antibody light or heavy chain. Preferably this
sccond expression vector is identical (o the first cxeept insofar as the coding sequences

and sclectable markers are concerned, so to ensure as far as possible that cach polypeptide
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chain is functionally cxpressed. Alcrnatively, the hcavy and light chain coding
sequences for the altered antibody rriay reside on a single vector.

A sclected host cell s co-transfected by conventional techniques with both the
first and sccond vectors (or simply transfected by a single vector) to create the transfected
host ccll of the invention comprising both the recombinant or synthetic light and heavy
chains. The transfected cell is then cultured by conventional techniques to produce the
cngincered antibody of the invention. The antibody which includes the association of
both the rccombinant hcavy chain and/or light chain is screencd from culture by
appropriatc assay, such as ELISA or RIA. Similar conventional techniques may be
cmployed to construct other altercd antibodics and meleculcs.

Suitable vectors for the cloning and subcloning steps employed m the methods and
construction of the compositions of this invention may be selected by onc of skill in the
art. For cxample, the conventional pUC sceries of cloning vectors may be used. Onc
vector, pUCIY, is commercially available from supply houses, such as Amersham
(Buckinghamshire, United Kingdom) or Pharmacia (Uppsala, Sweden). Additionally,
any veetor which is capable of replicating readily, has an abundance of cloning sitcs and
sclectable genes (c.g., antibiotic resistance), and is casily manipulated may be used for
cloning. Thus, the selection of the cloning vector is not a limiting factor in this invention.

Similarly, the vectors employed for expression of the antibodics may be sclected
by onc of skill in the art from any conventional vector. The vectors also contain sclected
regulatory sequences (such as CMV or RSV promoters) which direet the replication and
cxpression of heterologous DNA sequences in selected host cells. These vectors contain
the above described DNA scequences which code for the antibody or altered
immunogliobulin coding region. In addition, the vectors may incorporaic the selected
immunoglobulin scquences modified by the inscrtion of desirable restriction sites for
rcady manipulation.

The cxpression vectors may also be characterized by genes suitable for amplifying
expression of the heterologous DNA sequences, ¢.8., the mammalian dibydrofolate
reductase gene (DHFR). Other preferable vector sequences include a poly A signal
sequence, such as from bovine growth hormone (BGII) and the betaglobin promoter
sequence (betaglopro). The cxpression vectors useful herein may be synthesized by

techniques well known to those skilled in this art.
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The components of such vectors, e.g. replicons, sclection genes, cnhancers,
promoters, signal sequences and the like, may be obtained from commercial or natural
sources or synthesized by known procedures for use in directing the expression and/or
sceretion of the product of the recombinant DNA in a sclected host. Other appropriate
expression vectors of which numerous types are known in the art for mammalian,
bacterial, inscct, yeast, and fungat expression may also be selected for this purposc.

‘I'he present invention also encompasses a cell line transfected with a recombinant
plasmid containing the coding sequences of the antibodics or altered immunoglobulin
molccules thereof. Host cells useful for the cloning and other manipulations of these
cloning vectors are also conventional. However, most desirably, cclls from various
strains of E. coli arc used for replication of the cloning vectors and other steps in the
construction of altered antibodics of this invc—:n-t'iéﬁ.

Suitable host cclls or call lincs for the cx\bi:cssion of the antibody of the invention
arc preferably mammalian cells such as NSO, Sn?_/O, CHO (c.g. DG44), COS, a fibroblast
cell {c.g., 313), and mycloma cells, and more lﬁréflerably a CHO or a mycloma ccll.
Human cells may be used, thus cnabling the molccule to be modified with human
glycosylation patterns. Alicrnatively, other cﬁ_i<ary0tic ceil limes may be employed. The
sclection of suitable mammalian host cells and methods for transformation, culture,
amplification, screening and product production and purification arc known in the art.
Sce, ¢.g., Sambrook ct al,, cited above,

Bactcral cells may prove uscful as host cells suitable for the cxpression of the
rccombinant Fabs of the present invention (sec; e.g., Plickthun, A_, Immunol. Rev.,
130:151-188 (1992)). However, duc to the tendcﬁcy of protcins expressed in bacierial
cclls to be in an unfolded or improperly folded f’b_lr-m or in a non-glycosylated form, any
recombinant Fab praduced in a bacterial cell would have to be screencd for retention of
antigen binding ability. If the molecule expressed by the bacterial cell was producced in a
properly folded form, that bacterial cell would be a desirable host. For cxample, various
strains of E. coli used for cxpression arc well-known as host cells in the field of
biotcchnology. Various strains of B. subtilis, S.trcptomyccs, other bacilli and the likc may
also be employed in this method.

Where desired, strains of yeast cells known to those skilled in the art are also

available as host cells, as well as inscct cells, e.g. Drosophila and Lepidoptera and viral
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cxpression systems. Sce, c.g. Miller et al., Genetic Engincering, 8:277-298, Plenum Press
(1986) and references cited therein,

The general methods by which the vectors may be constructed, the transfection
methods required 1o produce the host cells of the invention, and culture methods
necessary to produce the antibody of the invention from such host cell are all
conventional techniques. Typically, the culture method of the present invention 1s a
serum-free culture method, usually by culturing cells serum-free in suspension. Likewisc,
oncc produccd, the antibodics of the invention may be purified from the cell culture
contents according to standard procedurcs of the art, including ammonium sulfate
precipitation, affinity columns, column chromatography, gel electrophoresis and the like.
Such techniques are within the skill of the art and do not limit this invention. For
cxamplc, preparation of altcred antibodics are described in WO 99/58679 and WO
96/16990. .

Yct another method of expression of the antibodics may utilize expresston in a
transgenic animal, such as described in U. S. Patent No. 4,873,316. This rclates to an
expression system using the animal's casein promoter which when transgenically
incorporated into a mammal permits the female to produce the desired recombinant
protein in its milk.

In a further aspect of the invention there is provided a method of producing an
antibody of the invention which method compriscs the step of culiuring a host cell
transformed or transfecied with a vector encoding the light and/or heavy chain of the
antibody of the invention and recovering the antibody thereby produced.

In onc aspeet, the present invénﬁon provides a mcthod of inhibiting ADAM and
ADAMTS activity by providing a molcculc that simultancously binds both catalytic and
disintcgrin domains. In certain ecmbodiments the ADAMTS is ADAMTS 4 or
ADAMTSS. In silico structure ‘best fit” computational modceling using scparate crystal
structurcs for ADAMYSS and the ADAMTSS mADbs 12F4.117 and 7134.1E11 suggest
simultancous antibody/antigen interactions between both the catalytic and disintegnn
domains of ADAMTSS. The catalytic and disintegrin domains of ADAM and ADAMTS
protcascs arc scparated by a hinge region that imparts flexibility between the domains
which may act to regulate function or allow for substrate ocalization to the catalytic sitc.
The high affinity mAb binding observed at this domain spanning cpitope likely ‘locks’

the catalytic and disintegrin domains of ADAMTSS together thereby neutralizing
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enzymatic activity. In onc ecmbodiment, the molecule is an antibody that binds to both the
disinicgrin and catalytic domains simuliancously. In another cmbodiment the molecule is
an antibody or antibody fragment of the present invention. In another embodiment, the
present invention concerns an antibody which neutralizes the enzymatic activity of
AMAMTSS, and in which the antibody simultanéously binds {o catalytic and disintegrin
domains with a KD of less than about 1x10 or 2x107™® as measured by BiaCorc or Octet
QK.

In anothcr cmbodiment of the present invention, pharmaccutical compositions arc
provided comprising at icast onc of the antigen binding proteins described hercin. The
currcnt invention also provides usc of at least onc antigen binding protein to ADAMTSS
in the manufacturc of a medicament for reducing at Icast onc ADAMTSS aclivity in a
human. The present invention provides use of at least onc antigen binding protcin fo
ADAMTSS for reducing al lcast onc activity of ADAMTSS in a human comprising
administering to a paticnt in need thereof a c_nmpoisition comprising at Icast onc antigen
binding protcin to ADAMTSS, :

Pharmaccutical compositions of the prcs_é':.il invention may further comprises a
second antigen binding protein. In some instance the second antipen binding proicin may
be a monoclonal antibody. Tn one embodiment, the sccond monoclonal antibody binds at
least onc antigen sclected from the group of ADAMTS4, ADAMTSS, NGF, OSM, TNF-
a, 1L-6, VIP, TRPVI1, TRPV4, ADAMTSI, Aggrccan, Collagen 11, RANKL, and/or IL-1.
By way of example, the pharmaceutical compositions of the present invention may
comprisc a first antigen binding protein, which may be a monoclonal antibody to
ADAMTSS and a sccond monoclonal antibody, which may also bind ADAMTSS. By
way of another cxample, a pharmaccutical'corﬁposition of the present invention may
comprisc a first antigen binding protein, which is a monoclonal antibody that binds to
ADAMTSS and 4 sccond antigen binding protcin, which is a monoclonal antibody that
binds onc of the following: ADAMTS4, NGF, ('jSM, TNF-q, [1.-6, VIP, TRPV],
TRPV4, ADAMTSI, Aggrecan, Collagen 11, RANKL, and/or IL-1.

Also provided arc methods of trcafing a patient in need thereof comprising
administering at least one dose of pharmaceuti‘c:al'_ composition of the present invention, In
some aspects, the patient is suffering from a diseasc of the cartitage. A paticnt may be
suffering from onc or more diseascs chosen from the group of: cancer, pain, chronic pain,

neuropathic pain, postoperative pain, ostcoarthritis, sports injurics, erosive arthritis,
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rhcumatoid arthritis, psoriatic arthritis, Lyme arthritis, juvenile arthritis, ankylosing
spondylosis, ncuralgia, ncuropathics, algesia, nerve injury, ischacmia, ncurodegencration,
inflammatory discascs, cartilage degencration, discascs affecting the larynx, trachea,
auditory canal, intervertebral discs, ligaments, tendons, joint capsules or bone
development, invertebral disc degenceration, ostcopenia, or periodontal discascs, acute
joint injury, and/or a discase related to joint destruction. In some instances, the patient 1s
suffering from osteoarthritis.

In another ecmbodiment, administering at Icast onc dosc of said pharmaccutical
composition reduccs cartilage degradation in said paticnt. In another cmbodiment,
administering at lcast onc dose of said pharmaccutical composition inhibits and/or
reduces aggrccan cleavage in said patient.

Also provided herein arc pharmaccutical compositions capable of treating discase
associaled with cartilage degradation or alleviating the symptoms produced thereby and
formulatced for the methods and uscsl described herein, The present invention provides an
ADAMTSS antibody for usc in the treatment of discascs of the cartilage, for
administration alone or in combination with at least onc other therapeutic, including, but
not limited 1o, at least onc steroid and/or analgesic. Antigen-binding proteins of the
present invention can be co-administered with other therapeutics in the same dosc or
scparatcly. The present invention also provides ADAMTSS antibodics or fragments
thereof for all of the methods and uses described herein,

As uscd herein, "paticnt” refers to a human or other animal.

As used herein, "trcatment” means: (1) the amcelioration or prevention of the
condition being treated or one or more of the biological manifestations of the condition
being treated, (2) the interference with (a) one or more points in the biological cascade
that lcads to or is responsible for the condition being treated or (b) onc or morc of the
biological manifestations of the condition being treated, or (3) the alleviation of onc or
morc of the symptoms or effects associated with the condition being treated. The skilled
artisan will appreciate that "prevention” is not an absolute term. In medicing,
"prevention” is understood to refer to the prophylactic administration of a drug to
substantially diminish the likelihood or severity of a condition or biological manifcstation

thercof, or to delay the onsct of such condition or biological manifcstation thercof,
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As uscd herein, "safe and cffective amount” means an amount of at Icast onc
antigen binding protein sufficient to significantly induce a positive modification in the
condition to be treated but low enough to avoid serious side cffects (at a reasonable
benefit/risk ratio) within the scope of sound medical judgment. A safe and effective
amount of at [cast one antigen binding protein of the invention will vary with the
particular compound choscn (c.g. consider the potency, efficacy, and half-lifc of the
compound); the route of administration choscn; the condition being treated; the severity
of thc condition being treated; the age, size, weight, and physical condition of the paticnt
beng treated; the medical history of the patient to be treated; the duration of the
trcatment; the nature of concurrent therapy; the desired therapeutic effect; and like

factors, but can nevertheless be routinely determined by the skilled artisan.

The antigen binding proteins of the invention may be administered by any suitable
rouic of administration, including both systemic administration and topical
administration. Sysicmic admimistration includes oral adminisiration, parenteral
administration, transdermal administration, rectal administration, and administration by
inhalation. Parenteral administration refers to routcs of administration other than entcral,
transdermal, or by inhalation, and is typically by injcction or infusion. Parenteral
administration includes intravenous, intramuscular, and subcutancous injcction or
mfusion, including intraarticular administration. Inhalation refers to administration into
the patient's lungs whether inhaled through the mouth or through the nasal passages.
Topical administration includes application to the skin as well as intraocular, otic,

intravaginal, and intranasal administration.

‘The antigen binding proteins of the invention may be administered once or
according to a dosing regimen whercin a number of doses arc administered at varying
intervals of time for a given period of time. ‘For‘ example, doscs may be administered one,
two, three, or four times per day. Doscs may be administered until the desired therapeutic
effect is achieved or indefinitely to maintain the desired therapeutic effect. Suitable
dosing rcgimens for a antigen binding protein of the invention depend on the
pharmacokinetic propertics of that compound, such as absomption, distribution, and half-
lifc, which can be determined by the skilled artisan. In addition, suitable dosing
regimens, including the duration such regimens arc administered, for a compound of the

invention depend on the condition being treated, the severity of the condition being
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{rcated, the age and physical condition of the patient being treated, the medical history of
the paticnt to be treated, the nature of concurrent therapy, the desired therapeutic cffect,
and like factors within the knowlcdgc and cxpertise of the skilled artisan. It will be
further undcerstood by such skilled artisans that suitable dosing regimens may require
adjustment given an individual patient's responsc to the dosing regimen or over time as

individual patient nceds change.

In certain embodiments the antibody is used to deliver a drug to the cartilage.
Such a drug could be an aggrecanase inhibitor, an anti-inflammatory drug, stcroid or a
drug rclated to pain management. Accordingly, in one aspect the invention is a method of
delivering a drug to cartilage comprising lining the drug to an antibody of the present

invention. Such delivery can be conducted in vitro, ex vivo, or in vivo.

In another cmbodiment the antibody is uscd to deliver a growth factor to the
cartilage which would promote the growth of new cartilage. Such growth factors include
Bonc Morphogenic proteins, particularly BMP-7. Such delivery can be conducted in

vilro, ¢x vivo, or in vivo.

Examples

The following cxamples illustratc various aspects of this invention.

Example 1 — Production of Mabs to human ADAMTS4 and human
ADAMTSS

Human ADAMTSS and ADAMTS4 proteins were produced in transfecied CHO
cells and/or BacMam transduced 11EK293 cclls and isolated by conventional
chromatography methods.

SJL mice were co-immunized with purified ADAMTS4 (full length) and
ADAMTSS (truncated, full length, Cat, Cat/dis domains). Immunogenicity was tested on

scra from scrial bleeds.
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Splenocytes and lymph nodes were isolated and fusced to mouse mycloma cells
using a P3X63/AgR.653-derived fusion partner. Immortalized antibody producing cclls
were generated. HA'T sclection was used to desclect unfused myeloma cells.

Resulting hybridoma supematants from active cultures were screened for specific
binding and ncutralization of rccombinant human ADAMTSS and ADAMTS4. Hits were
identified, confirmed and cloned to monoclonality cither by limiting dilution or growth in
scemi-solid media,

Monoclonal antibodics with desired characteristics were scaled up in liquid
culture and the antibody was purificd by standard chromatography mcthods. Resulting
purificd antibody clones were then further characterized for binding affinity and

functional potency.

Example 2 - Murine Antibodies Characterization

ADAMTSS mAbs were characterized for neutralization potency using in vitro
aggreean substrate cleavage assays (Tablc 1 ).':zALDAM'l’SS mADbs were characterized for
affinity using both Octet QK (Tabie 1) and BiaCorc (comparable, but not shown)
technologics. Antibodics were also tested for cross-reactivity to Hluman ADAMTS],
ADAMTS4, ADAMTSI3, MMP1, MMP3, MMP9 and MMP13 by cclTRF and Oclet
QK, all of which were ncgative (not shown). All mAbs werc also asscssed for orthologue
cross-reactivity by binding and necutralization against mousc, canine, and cynomolgus
monkcy ADAMTSS (Table 1). Binding was also delected against rat ADAMTSS (not
shown). Affinity comparisons for murine and chimeric forms of anti-human ADAMTS3S

mADbs on Octet QK arc summarized in Table 2.

Table 1: Characterization of purified anﬁ-ﬁur_han ADAMTSS monoclonal antibodies.

Affinity (Qctet QK) T~ Agarccan ADAMTSS Orthologuc
. Subsirate {Binding/Ncutralization)
Cleavage
mAb Ka Kd KD Neutralizati | Mouse | Cynomolgus | Canine
. on IC50
{nM)
1G10.1CS | 4476404 | 843E-06 | 1R&E-10 | 0.375 () | )
2133114 6.67E+04 | 5.75E-06 | 8.62L-11 0.031 () (+/+) (/)
3A121D7 5671404 | 467106 §.241-11 0.769 {(+/+) () (-+/+)
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SE10.1116 553L+04 | 6.99L-06 | 1.26L-10 0.05 ) (++) (1)

I1F12.1D12 | 6576404 | 433005 | 6.581i10 2,527 (414) (+74) (/)

12F4. 117 3316404 | 1.44E-05 | 4.36E-10 0.06 (++) (+/+) (/)
{ 7B4.1L1] 4.86L+04 | 4.36L-05 | 8.991-10 0.08 (4/4) (47+) (/1)

Table 2: Direct comparison of purified murine and chimeric anti-human ADAMTSS

mADbDs

i Aftinity (Qctet QK)

" mAb Ka Kd KD
Murine 12F4.1H7 5.64E+04 3.86E-06 6.851-11
Chimeric 12F4.1H7 5.55E+04 4.43E-06 7.99E-11
Murine 7B4.1E! | 7.65E+04 2.741-05 3.58E-10
Chimeric 734.1E11 7. 18F+04 2.47E-05 3.45E-10

Example 3 - Sequences

Bascd on the characteristics identified in Example 2, six monoclonal antibodics .
were identified. The variable regions of these antibodics were sequenced. Alignments

arc shown below (Tablce 3). A conscnsus (majority) heavy chain variable region and light

chain variablc rcgion arc represented by SEQ 1D NOs: 30 and 31 below. Heavy chain

variable regions for mAb designates 12F4. 117, 1G10.1C9, 2D3.1D4, 3A12.1D7,

5F10.1H6, and 7B4.1E1 1 ar¢ represented by SEQ ID NOs: 32-37, respectively, and

cncoded by SEQ 1D NOs: 147, 157, 151, 153, 155, and 149, respectively. Light chain

variable regions for mAb designates 2D23.1D4, 3A12.1D7, SF10.1116, 7B4.11:11 and

12F4.1117, and arc represented by SEQ 1D NOs: 38-42, respectively and encoded by S1Q

1D NOs: 152, 154, 156, 150, and 148, respectively.

Table 3: anti-ADAMTSS mAb CDR scquence alignment
Vi CDR Alignmcnts

CDR 111
FWVIRQS Majority

EVKLEESGGGLVOPGGSMKLSCAASGETFSE

------------------------ B VI PR SRRE SE PP
10 20 30 40
------------------------ i I LD PR PP |

SWVRQS 12F4, 1117 VILpro
BWVRQS 1G10,1¢Y Vilpro
W VRQS 2D3.1D4 VH pro

WV RQS 3A12.11D7 Vil pro
YW VRQS SFI0.1116 Vil.pro
BWVRQS 7B4.1EIL VILpro

EVKLEESGUUGLVQPGGSMKLSCTASGFTFES ¥
EVKLEESGGGLGQPGGSMKLSCAASGENFSE
EVKLEESGGGLVQPGGSMKLSCAASGITFS B
EVKFEESGGGLVQPGGSMKLSCAASGFLFS §
EVKLEESGGGLVQPGGSMKELSCAASGETEFSE
1 EVKLEESGGGLVQPGGSMKLSCAASGFTSSE
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CDR H2

PEKGLEWVAK

iRFTISRDDSKSIT Muority

___________________________ R et U,

4l PEKGLEWYVA
4l PEKGLEWVA
4 PEKGLEWYVA
10 4 PEKGLEWVA
4l PEKGLEWVA
4l PEKGLLEWVA

RFTISRDDS KNI 12F4.1H7 Vilpro
RETISRDDSKSS 1GI0.1CY Vilpro
RETISRDDSKST 21031104 Viipro

FRYTISRDDSKST 3A121D7 VH.pro
RETISRDDSKSI SF10.1H6 Vilpro
GRFTISRDDSKSS 7B4.1E11 VH pro

CDR H3

15 VYLQMNSLRPEDTGIYYCTS
(SEQ 1D NO:30)

WGQGTLVTVS A Majority

...... -t B e PR S e -t
90 100 110 120
208 VYLQMNSLRPEDTGIYYCTS | ¥ e -WGEQGTLVTVSAI12F4.1117 VH pro

(SEQ 1D NO:32)
81l VYLQMNSLRAEDTGIYYCTS
(SEQ 1D NO:33)
81 VYLQMNTLRPEDTGIYYCTS
25 (SEQ I NO:34)
8l VYLOMNNLRPEDTGIYYCTS
(SEQ D NO:33)
Bl VYLOMNSLRPEDTGIYYCTS ]
(S13Q 11D NO»:36)
3081 VYLQMNSLRAEDSGIYYCTR!
(SEQ ID NO:3T)

WGQGTLVTVSAIGLOICS VIipro

WGOQGTLVTVEA 202104 VH pro

WGQGTLVTVSAZALZIDT VHpro

WGQGTLVTVSASFIOIHE Vilpro

WOGTGTTVTVSSTBRALEL VH pro

Vi, CDR Alignments

CDR L1

35 DIVMTQSQKFMSVTVGDRVSITCE FW Y QK P Majority

________________________ N o . . ok
10 20 10 40
- ot SR SRR et [

DIVMTQSQKVFMSTTVGDRVSITC
DIVMTQSQKFMSVTVGDRVYSIT
I DIVMTQSQREFMSVTVGDRYSITCE
TDIQMTOSPA SLSASVGETVTITC

WFQQKP 2D3.11D4 V. pro

WYQQKTD IALZIDT VL .pro
WY QQK P 5F10.116 Vi.pro
'Y QQKQ 734, 1EIL Vipro

40
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WY QQKP 12F4.1117 VL.pro

I DIVMTQSQKFMSVTVGDRVSITCE

CDR L2

GQSPKLLIY§

. S T R, R

50 60 70 80

......................... U S O [ &

RVPDRFTGSGSGTRFTLTISNVEQS 2R304 VL pro
GVPDRFTGSGSGTDFILTISNVQS 3AL2.117 V6pro
GVPDRFTGGGSGTDFILTINNVQSS5FI0.116 VI pro
GVPSRFSGSGSGTQFSLKINSLQPT7B41EL VL pro
GVPDRFTGSGSGTDVFILTINNVQS 12F4.1H7 Vi.pro

41 GQSPKLLIY
41 GUYSPKLLIYS
41 GOQSPKLL1YE
41 GKSPQLLVYYH
41 GOSPKLL 1Y S

CDR 1.3

BDLADYFCG T FGSGTKLUETKRA Majority (SEQ 113 N(x:31)

FGSGTKLEIKRAZD3IDA V9.pro (SEQ 1T N(:38)

FGSOGTKLEITKRA3ALZIDT VL.pro (SEQ 1D NO:39)
FUSGTKLETKRASFIQLIG Vi.pre (SEQ 112 NO:40)
FGGGTKLEIKRAT7ZB41ELL V1.pro (SEQ 1D NO:41)
FGSGTKLEIKRA 12F4117 VL pro (SEQ 11D N(O:42)

81 EDLADYFC &Y
81 EDLADYFCH)
81 EDLADYFCE
81 EDFG 8YSC
81 BDLADRYFCEGH

Example 4 - Human OA Cartilape Explant

Donor human QA cartilage was obtained from knce replacement surgerics.
Cartilage was processced from the bone and cut into 3mm diameter discs. Discs were
randomized and cultured in 96-welt platcs. Endogenous discase factors in the tissucs
were allowed to progress for cartilage degradation ¢x vivo. Samples werc treated with
the following: matched control 1gG isotype, sclect anti-ADAMTS 5 antibodics
(designatcd as 7134.1E11 and 1214.1H7), a sclected anti-ADAMTS 4 antibody
(designated as 718.1E3), or a known aggrecanase/MMP inhibitor, shown as GSK571949
(CAS numbcr 329040-94-0) below. Each treatment condition was (ested in multiples of 8
on cach donor plate. Inhibition of ARGSVIL (SEQ 1D NO:1) ncocpitope relcase was

mcasurcd for cach sample at numcrous points throughout the coursc of the experiment.
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cl 0

GSK571949

As described previously, clecavage of agprecan by aggrecanase typically occurs at
a conserved region within the interglobular domain of aggrecan. Enzyme cleavage will
produce a relcased fragment containing a neocpitope with an N-terminal amino acid
scquence (ARGSVIL) from aggrecan. This cléaﬁégc ncocpitope can be detected and
quantificd using a monoclonal antibody which specifically binds to the cleaved forms, but
not intact aggrecan. Both ADAMTSS antibodics and the ADAMTSS inhibitor showed
significantly greater inhibition of ARGSVIL relcase than the control and ADAMTS4
antibody. A summary of percent inhibition of ARGSVIL relcase is shown in Figure 1.
The resulls demonstrate that ADAMTSS specific mADbs arc able to inhibit degradation at
a ratc of approximately 70% for the 2-3 weck asscssment period as compared to a small
molccule assay control compound. Thesc results are consistent within and across many

individual donor samples.
e

Example 5§ - ADAMTSS Antibody i)bsé Response in Human QA Cartilaoe

Explant

Percent inhibition of ARGSVIL releasc was tested as described in Examplc 4 for a
dosc responsc of a sclected anti-ADAMTSS aﬁtibody (see Figurc 2). Murinc antibody
7B4.1LE11 was tested at the following doses: 1340 nM, 670 nM, 3335, nM, 81.25 nM.
Control aggrecanase/MMP inhibitor was also used. Percent ARGSVIL releasc was

lowest with the highest doscs of anti-ADAMTSS5 and declined upon treatment with lower
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doscs. Matched isotype control antibody trcatment doses (not shown) were used to
determine 0% inhibition and a single éffcctivc dosc of GSK571949 was uscd to calculale
100% inhibition. This mAb trcatment demonstrates a dosc responsc that appears to reach
a maximal cffect at the 670nM dose (Figure 2). However, it should be noted that more
donors (n=22) were represented in the 670 nM dosce point, while the other doses include

fewer (n<5).

Example 6 - In vive studies DMM

OA was induced in mice using a Destabilization Medial Meniscus (DMM) modcl
for assessment of anti-ADAMTSS antibody cfficacy (sce Figure 3). Two scparate
cxperiments arc shown. Three days-pn'or to surgical DMM, mice were administered a 0.5
mg/dosc of onc of the following antibodics: anti-ADAMTSS (7B4.11:11), anti-
ADAMTSS (12F4.1H7), or IgG isotype. Control groups included untreated mice with
DMM surgery, mice with sham surgery and normal mice. Six days after dosing, mice
were sacrificed and histopathology was performed by blinded investigators from which a
joint score was given to cach mouse knec assessed. Anti-ADAMTSS antibodics showed
significantly better mean joint scores compared with 1gG1 isotype control. Additionally,
sham surgery kncces and normal knces had significantly better mean joint scores compared

with untreated knees and 1gG isotype.

Example 7 — Monoclonal antibodics penctraie cartilage in vifro and in vivo

'The ability of therapcutic antibodics to penctrate tissuc and reach the silc of
discasc and their specific target is critical for cfficacy. Apgrecanases, although classificd
as scereted proteins, have been shown to preferentially localize 1o the penicellular regions
of chondrocytes within the cartilage matrix. Thercefore, in order for a therapeutic mAb to
rcach an aggrecanase larget it may require penctration through the cartilage matrix.

Initially, asscssing the ability of a mAb to penctrate human cartilage was
performed on ex-vive tissuc using mAbs with multiple specificitics, including sclected
anti-ADAMTSS mADs. Full thickness cartilage plugs, spanning synowvial surface through
sub-chondral bonc, from knce replacement surgical specimen were placed in tissuc
culturce for defined durations in the presence of mouse monoclonal antibodics with
specificitics for human proteins located on the surface of chondrocytes or non-specific

isotype controls. At the end of cach timepoint fissucs were processcd for full thickness
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asscssment, scctioned and stained using a FITC-labeled anti-mouse detection antibody.
Penctration is defined by the depth and intensity of chondrocyte staining within the
cartilage tissuc. Trrespective of target specificity, mAb penetration was observed to be a
concentration and time-dependent process primarily originating from the synovial surface
of the cartilage and proceeding to full thickness penetration within 3-4 days dependent on
concentration (not shown). No staining was observed for cartilage plugs trcated with
isotype control mAbs (not shown).

In vive asscssment of cartilage penetration was performed using near-infrared
(NIR) dyc labeled monoclonal antibodics, including sclective mAbs for ADAMTSS,
ADAMTSS and isotypc controls. NIR labeled mAbs were systemically
(intraperttoncally) administered (0.5 mg dosc) to mice who, six weeks carlier, had
undergone surgical induction ofostcoarihrilis\(DMM). Biodistribution of mAbs was
monitored in the whole animal at numcrous 1'ime;nén'nts following administration using a
Licor Qdysscy system. Four days after mAb adlh'i_ﬁ'istra'lion mice were sacrificed and
imaging of the knce joint was performed on the Odysscy. Knec joints were then
processed and scctioned for high resolution analysis on a microscope cquipped with
filtcrs and a camcra for NIR detection, Within.fbur days after systemic mAb
administration full thickness cartilage penctration could be observed for an anti-
ADAMTSS and anti-ADAMTS4 mAb, whilc no specific staining was observed for the
isotype control mADb (not shown). Characteristic periceltular chondrocyte staining

paticrns were obscrved for ADAMTSS and ADAMTS4 specific mAbs (not shown),

Example 8 - Antibody Humanization - Clonin,g of Hybridoma Variable Regions
Total RNA was cxtracted from 7B4. 1E17 and 12F4.1H7 hybridoma cells, heavy
and hight variablc domain ¢cDNA sequence was tiicn gencrated by reverse (ranscription
and polymcrase chain reaction (R'T-PCR). The forward primer for RT-PCR was a mixturc
of degencrate primers specific for murine imrﬁdﬁoglobu]in gene leader-sequences and the
reverse primer was specific for the antibody constant regions, in this casc isotype 1gG1
for 7B4.1E11 and 1gG2 for 12I°4,1H7. Primers were designed bascd on a strategy
described by Jones and Bendig (Bio/Technology 9:88, 1991). RT-PCR was carried oul for
both V-region scquences to cnable subsequent verification of the correct V-region
scquences. The V-region products gencrated by the RT-PCR were cloned (Invitrogen TA

Cloning Kit) and sequence data obtained.
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Example 9 — Antibody Humanization - Cloning of the chimera

The DNA expression constructs cncoding the chimeric antibody were prepared de
novo by build-up of overlapping oligonucleotides including restriction sifes for cloning
into mammalian cxpression vectors as well as a human signal scquence. Hind{l] and Spel
restriction sites were introduced to frame the Vi; domain contaming the signal scquence
(SEQ 1D NO: 45) for cloning into mammalian expression vectors containing the human
v1 constant region. HindlIl and BsiWT restriction sites were introduced to frame the V.
domain containing the signal sequence (SEQ 1D NQO: 45) for cloning into mammalian

cxpression vector containing the human kappa constant region.

Example 10 — Antibody Humanization - Cloning of the humanized variants

‘The DNA cxpression constructs encoding the humanized antibody variants were
prepared de novo by build-up of overlapping oligonucleotides including restriction sites
for cloning into mammalian expression vectors as well as a human signal scquence.
Hindiff and Spel restriction sites were introduced to frame the Vi domain containing the
signal scquence (SEQ ID NO: 45) for cloning into mammalian expression veetors
containing the human y1 constant region. /indIfl and BsiW/ restriction sites were
introduced to frame the Vi, domain containing the signal scquence (SEQ 11D NO: 45) for

cloning into mammalian cxpression vector containing the human kappa constant region.

Table 4: Antibody variants

Antibody | Alternative Description SEQ ID NO: SEQ ID NO:;
1D Names of nucleotide of amine acid
sequence scquence

BPC1622 | 734 Chimcra 714 chimeric heavy chain | 67 68

7B4 chimeric light chain | 69 70
BPC1623 | 12FF4 Chimera 12F4 chimcric hcavy 71 72

chain

12F4 chimeric light chain | 73 74
BPC1634 | 784 HOLO 78B4 H( heavy chain 83 84

7134 1.0 light chain 97 98
BPCI1635 | 7B4 H11.0 7134 H1 heavy ¢chain 85 80

7134 1.0 light chain 97 98
BPC1636 | 7134 H2LO 784 H2 heavy chain 87 88

7134 1.0 light chain 97 98
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BPC1637 | 7B4 H3L0 7134 H3 heavy chain 89 90
7134 1.0 light chain 97 98
BPCI638 | 7B4 H41.0 7134 H4 hcavy chain 91 92
7134 1.0 light chain 97 98
BPCI639 | 734 H5L0 7134 H5 heavy chain 93 94
7134 1.0 light chain 97 98
BPC1640 | 7134 H6LO 7134 H6 heavy chain 95 96
7134 1.0 light chain 97 98
BPC1641 | 7TB4 HOLT 7134 HO heavy chain &3 34
7134 1.1 light chain 99 100
BPC1642 | 784 11111 7134 H1 hcavy chain 35 R6
7134 1.1 light chain 99 100
BPC1643 | 7B4 H2LI 7134 H2 heavy chain 87 38
7134 L1 light chain 99 100
BPCl644 | 7134 H3LI 7134 H3 heavy chain 89 90
7134 L1 light chain 99 100
BPCl645 | 7B4 H4L] 7134 H4 hcavy chain 91 92
7134 1.1 light chain 99 100
BPCI646 | 7134 H5LL1 7134 HS hcavy chain 93 94
7134 L.1 light ¢hain 99 100
BPCI647 | 7134 HAL ] 7134 H6 heavy chain 95 96
714 1.1 light chain 99 100
BPC1648 | 7B4 HOI.2 7834 H( hcavy chain | 83 34
7134 1.2 light chain 101 102
BPC1649 | 7B4 M2 7134 111 heavy chain- 85 86
714 L2 light chain = 101 102
BPC1650 | 7B4 H21.2 78B4 H2 hcavy chain 87 88
784 L2 light chain 101 102
BPC1651 | 7B4 1312 784 H3 heavy chain 89 90
7134 1.2 light chain 101 102
BPCI1652 | 7134 H41.2 7134 114 hcavy chain 91 92
7134 1.2 Jight chain 101 102
BPC1653 | 7134 11512 78B4 HS5 heavy chain 93 94
7134 1.2 light chain 101 102
BPC1654 | 784 H61.2 7B4 H6 heavy chain 95 96
7134 L2 light chain 101 102
BPCI1655 | 12F4 HOLO 12F4 H{ heavy chain 103 104
124 L0 light ¢chain 113 114
BPCI656 | 12F4 HILQ 12F4 H1 heavy chain 105 106
12F4 1.0 light chain 113 114
BPCL657 | 12F4 210 12F4 H2 heavy chain 107 108
1214 1.0 light chain 113 114
BPCI6S8 | 124 H3LL0 12F4 113 heavy chain- 109 110
1214 1.0 light chdin - 113 114
BPC1659 | 12F4 H41.0 1214 114 heavy chain 111 12
12F4 1.0 light chain 113 1i4
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Example 11 — Antibody Humanization - Expression of the recombinant antibodies
(including antibody quantification)

Lxpression plasmids cncoding ic heavy and light chains respectively were
transicntly co-transfected into ITEK 293 6 cells and cxpressed at small scale to produce
antibody. [eavy and light chains of the 7B4 and 124 chimeric antibodics and an
irrclevant control antibody were also expressed. Antibodics were quantified by ELISA.
ELISA plates were coated with anti human IgG (Sigma 13382) at 1pug/ml and blocked
wilh blocking solution (4% BSA in Tris buffered salinc). Various dilutions of the tissuc
culture supernatants were added and the plate was incubated for 1 hour at room
temperature. Dilutions of a known standard antibody were also added to the plate. The
plate was washed in TBST and binding was detccted by the addition of a peroxidasc
Jabelled anti human kappa light chain antibody (Sigma A7164) at a dilution of 171000 in
blocking solution. The plate was incubated for | hour at room temp before washing in
‘TBST. The platc was developed by addition of OPD substratc (Sigma P9187) and colour
development stopped by addition of 2M H;S804. Absorbance was mcasured at 490nm and
a standard curve plotted using data for the known standard ditutions. "Yhe standard curve

was uscd to cstimatc the concentration of antibody in the tissue culture supcrnatants.
Example 12 - ADAMTSS binding ELISA

A binding ELISA was carried out to lest the binding of the expressed antibodics in
cell culture supernatant to recombinant ADAMTSS. ELISA plates were coated with
rccombinant human ADAMTSS at 0.2ug/ml and blocked with blocking solution (4%
BSA n Tris buffered saline). Various dilutions of the tissuc culture supernatanis were
added and the plate was incubated for 1 hour at room temperature before washing in
TBST. Binding was detected by the addition of a peroxidasc labelled anti human kappa
light chain antibody (Sigma A7164) at a dilution of 1/1000 in blocking solution. The
plate was incubated for 1 hour at room temp before washing in TBST. The plate was
developed by addition of OPD substrate (Sigma P9187) and colour development stopped
by addition of 2M H;S04. Absorbance was measurcd at 490nm with a plate rcader and

the mcan absorbance ploticd against concentration.
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FFigures 6-9 show the binding of the humanized anti ADAMTSS antibodics to

rccombinant antigen .

Example 13 - BlAcore

Anti-human 1gG (Biacore'', BR-1008-39) was immobilized on a CMS5 chip by
primary amine coupling. This surface was then used to capture the humanized antibodics,
ADAMTSS (R&D Systems 2198-A1)) was then p'asscd over the captured antibody at a
single concentration of 64nM, regencration was carricd out using 100mM phosphoric acid
followed by 3M MgCl,. The binding curves were double referenced with buffer injection
(i.c. OnM) and the data was fitted to the T100 analysis software using the 1:1 model. ‘The
run was carricd out at 25°C, using HBS-EP as the running buffer. The data obtained is
shown in Tablc 5. All antibodics were captured from tissue culture supernatants unless

specified,
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Table 5 - Kinetics of binding to human ?\DAM'[‘SS

Sample ka (1/Ms) kd (1/s) KD (nM)
BPC1623 (purified) { 6.463E+05| 4.700E-05 | 0.07273
BPC1622 (purified) | 8.723E+05| 1.056E-03 1.211

BPC1622 1.159E+06| 1.305E-03 1125

BPC1623 6.234E+405| 4.823E-05 | 0.07737

BPC1634 5.538E+05| 4.811E-04 | 0.8687

BPC1635 7.041E+05| 8.258E-04 1.173

BPC1636 1.073E+06| 8.963E-04 | 0.8357

BPC1637 1.119E+06| 9.625E-04 | 0.8604

BPC1638 8.749E+05| 8.309E-04 | 0.9497

BPC1639 9.271E+05| 8.937E-04 | 0.9639

BPC1640 7.870E+05] §.492E-04 1.079

BPC1641 7.144E+05| 9.453E-04 1.323

BPC1642 8.874E+05| 1.210E-03 1.364

BPC1643 1.362E406| 1.434E-D03 1.053

BPC1644 1.491E+06| 1.572E-03 1.054

BPC1645 1.119E+06( 1.159E-03 1.036

BPC1646 1.788E+06( 1.843E-03 1.031

BPC1647 1.485E+06| 1.453E-03 | 0.9784

BPC1648 7.875E+05] 9.512E-04 1.208

BPC1649 1.023E+06| 1.297E-03 1.267

BPC1650 3.140E+06| 3.427E-03 1.091

BPC1651 2.653E+06| 3.150E-03 1.188

BPC1652 1.963E+06| 2.122E-03 1.081

BPC1653 2.236E+06| 2.597E-03 1.1861

BPC1654 1.040E+06| 1.137E-03 1.094

BPC1655 no binding seen

BPC1656 6.327E+05| 3.950E-04 | 0.6243

BPC1657 5.850E+05| 7.540E-05 | 0.1289

BPC1658 4.483E+05| 1.398E-04 | 0.3119

BPC1659 4.894E+05| 4.147E€-05 | 0.08475

PCT/US2010/040724

Example 14. Comparative affinity of murine, chimeric and humanized ADAMTSS
mADbDs

Affinity was asscssed for the mAbs in two formats (antigen on sensor, Octet QK
and antibody on sensor, Biacorc) (Table 6). The relevance of the Octet QK format, which
would be representative of a cellular target, is relevant to ADAMTSS duc to the naturally
occurring ccll associated form of the enzyme in vivo. However, since ADAMTSS can
also be found in a scereted form, we also asscssed affinity in an antibody on sensor
format using Biacore. Differences obscrved between the Octet and BBiacore analysis may
represent format variations (i.c. antlgcn on scnsor in Octet QK and mAb on scnsor in

Biacore) and technical differences bctwccn the systems. However, when run in the same
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formats the systems were remarkably similar in terms of overall KD for these mAbs,
Differences in Kd and Ka were obscrved, likely duc to instrument design differences.
The humanized CS mAb (12F4 H41.0) exhibits an overall affinity (KD) of 38.3
pM as measured in the antigen down format in the Octet QK system. The 1214 H41.0
mADb demonsirates a KID of 85 pM, in the mAb down format in the Biacorc sysicm. 784
HOLO shown for reference, exhibits a KID of 205 and 869 pM in the Qctet QK and
Biacorc systems respectively. Affinity values for the murine and chimeric forms of each
mAD arc shown here for reference to demonstrate that affinity was retained post
humanization. All mAbs in this experiment contained fully functional Fe portions (i.c.,

were not Fe-disabled).

Tabic 6. Comparative affinity of murine, chimeric and humanized ADAMTSS mAbs

o MEinity (Biacore)mAb Down no Avidity Affinity (Octet QK) Anfigen Down incl Avidity
mAb K, . KD K, Ki KD
Murine 12F4,1H7 156E+06 | 1.04E-04 0.067nM 6.99E+04 | 2.49E-06 0.03560M
Chimeric 12F4.1H7 156E406 | 7.86E-05 0.051nM 6.85E4+04 | 2.96E.06 0.0431nM
Humanized 12F4.1H7 HALO| 4B9E+05 | 4.15E.05 0.085nM - 754E+04 | 2BBE06 0.0383nM
Murine 7B41E11 4B1E+06 | 232E403 -0.483nM - - 9.25E+04 | 258E05 0.280nM
Chimeric 784 1E11 243E+06 | 1.14E03 0.473nM 1,00E+05 | 261EL05 0.260nM
Humanized 7TB4.1E11 HOLO| 554E+05 | 4.81E-04 0.869nM | 1.06E+05 | 21BEL0S 0.2050M

Example 15, Human QA cartilage explant experiment humanized 12F4 H41.0 dose
range

The humanized 12F4 H41.0 e disabled mAb was asscssed in this system 1 a dosc
response format versus appropriate Fe disabled isotype and other positive and negative
controls and in comparison to the parental murine 12F4.1H7 vergion at a single dosc.
Multiple donors (n=4) werce asscssed individuall-y in this study and rcsults were commiled
to gencerate a mean inhibition score across an OA paticnt population. GSK571949 was
uscd at a single concentration (2uM) as an assay control to set maximal inhibition levels.
The results demonstrate a clear 1214 H41.0 dosé v;csponsc with a maximal responsc
achicved at the highest dosc (1333 nM) as compared to a dose range of irrelevant
humanized isotype control mAb (Figure 10). Ncarly complete inhibition of ARGS
ncocpitope in relation to GSK571 949' was ac.hi(-:\'fc.:d at the highest dosc (2uM). In
addition, the level of inhibition for 12F4 TH41.0 was demonstrated to be greater than
12FF4.1H7 1n these donors, suggesting retained cfficacy following humanization,

Although the level of efficacy is greater for the humanizcd version of the mAb it is not
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clcar whether this is a true increase or due to differences in mAb preparations. 1t should
be noted that the level of efficacy obschcd with the 12F4, 117 form of the mAb in
scparate experiments with additional OA donors (IFigure 1) was greater than obscrved
here. Taking into account the relevance of this system to the human discase and obscrved

cfficacy, this data strongly supports validation of this approach and these mAbs.

Example 16. Human OA cartilage explant therapeutic pulse chase experiment

This cxperiment was designed as in Example 15, however following a 5 day treatment
duration with thc mAbs or compounds to allow for saturation of the system, the
treatments were removed and rcplac;c‘:d with fresh media lacking the trcatment. The assay
was continued for 4 weeks with pcribdic sampling of the culturc media for subscquent
asscssment of cartifage degradation markers. Following cach sampling, the same volume
withdrawn in the sample was replaced with fresh media. This format was designed Lo
address the potency and duration of the therapeutic effect and indirectly suggest
ADAMTSS turnover rate within the tissue. Results shown compiled from identical
cxperiments using 4 different human OA donors (Figure 11). Thesc results provide
cvidence of the extended duration of the ADAMTSS mADb responsce in human QA
cartilage cven in advanced discase state (i.c. at timc of joint reptacement). In addition,

these results provide cvidence of the low turnover rate of ADAMTSS in discascd tissuc.

Example 17. Fe-Disabled Ylumanized Antibody

The gene encoding the humanized 12F4 144 Vy; domain was cloned onto the
modificd human gamma 1 constant region, IgGIm(AA). The IgGIm(AA) constant
rcgion contains two alanine substitutions in the C1I2 domain at positions 1.235 and
(G237(EU index numbering). These mutations render the resulting antibody unable to
bind the neeessary Fe receptors or complement component Clq, thus disabling its ability
to inducc antibody dependent cellular cytotoxicity (ADCC) or complement dependent

cylotoxicity (CDC).

Table 7
DNA Sequence | Amino Acid
Scquence
BPC1661 12F4 H4L.0 121°4 H4 heavy chain 159 158
15GIm(AA) 1274 1.0 light chain 13 14
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Ixpression plasmids encoding the heavy and light chains of the antibodies
BPCI1623 (12F4 Chimera), BPC1659 (1217471-]41,0 teGlwt) and BPC1661 (12FF4 1141.0
IeGIm(AA)) were expressed in HEK celis, Antibodies were purified by Protcin A
affinity chromatography and quantified by spcetrophotometry.

A binding ELISA was carried out to comparc the binding of the purificd
antibodics to ADAMTSS, An irrelevant antibody of IgG 1wt isotype and an Fe disabled
antibody were included as negative controls.  Briefly, plates were coated with
rccombinant human ADAMTSS at 0.2ug/ml and blocked with blocking solution (4%
BSA in Tris buffered saline). Various concentrations of purified antibody were added
and the plate incubated for 1 hour at room temperaturc before washing with TBST (Tris
buffered saline 4 0.05% Tween 20). Binding was detected by the addition of a
peroxidasc labelled anti human kappa light chain éntibody (Sigma A7164) at a dilution of
171000 in blocking solution. The plate was incu}oéted for 1 hour at room tcmperaturc
before washing in TBS'T. The plate was drcvc"]'o‘];‘éd by addition of OPID substrate (Sigma
P9187) and colour development stopped by addition of 2M H,804. Absorbance was
mcasured at 490nm with a plate reader and the mean absorbance plotted against
concentration,

Figurc 12 shows the binding of the purified anti ADAMTSS antibodics to

reccombinant antigen.

Example 18. Biacore of Fe-Disabled Antibody

Protcin A was immobilized on a CMS bioscnsor chip by primary aminc coupling.
This surface was used to capturc the Fe disabled anti-ADAMTSS antibody, 12F4 H4L.0
IgGIm{AA)Y (BPC1661), (CHO and HEK cxprp‘.ﬁs'cd material). Recombinant human
ADAMTSS (R&I) Systems 2198-AD)) was used'as (he analyte at 64nM, 16nM, 4nM,
InM, 0.25nM and 0.0625nM, with a buffer injcction (i.c. OnM) uscd to double reference
the binding curves. Regencration of the capture surface (i.c. removal of the captured
antibody) was with 50mM NaQll. The running buffer was HHBS-EP and the run was
carricd out on the Biacore T100 at 25°C. The data was fitted to the 1:1 model inherent to
the machincs analysis software. The results showed that there was no difference between

matcrial produced n different cell lines in terms of hinding affinity.
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Results

Construct ka kd KD (nM)
12F4 H4L0 IgGIm(AA) (HEK '

Expressed) 9.43E+05 | 6.98E-05 0.074
124 H4L0 1gGIm(AA) (CHIO

Expressed) 8.30E+05 | 5.85E-05 0.070

Example 19, Crystallography structure modeling of antigen-antibody interaction -

Implications for epitope and MOA

In silico structurc ‘best fit’ computational modcling using scparate crystal
structurcs for ADAMTSS and the ADAMTSS mAb 12F4.1117 suggest simultancous
antibody/antigen interactions between both the catalytic and disintegrin domains of
ADAMTSS. ‘The catalytic and disintcgrin domains of ADAM and ADAMTS proicascs
arc scparated by a hinge region that imparts flexibility between the domains which may
act to rcgulate function or allow for substrate localization to the catalytic site. The high
affinity mAb binding obscrved at this domain spanning cpitope likely ‘locks’ the catalytic
and disintegrin domains of ADAMTSS together thereby ncutralizing enzymatic activity.
Shown in Figure 13 arc the predicted amino acid sites of interaction between ADAMTSS

and the 121°4.1H7 and 7B4.1E11 mAbDs.
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Sequence Descriptions Sequence identifier (SEQ ID
NO)

amino acid DNA

sequence sequence
Signal peptide sequence 46 45
7B4 mouse variable heavy 48 47
7B4 mouse variable light 50 49
12F4 mouse variable heavy 52 51
12F4 mouse variable light 54 53
784 CDRHA1 55
784 CORHZ 56
784 CDRH3 57
7B4 CDRL1 58
784 CDRL2 59
784 CDRL3 60
12F4 CDRH1 61
12F4 CDRH2 62
12F4 CDRH3 63
12F4 CDRLA 64
12F4 CDRL2 65
12F4 CDRL3 66
78B4 chimera heavy chain 68 87
7B4 chimera light chain 70 69
12F4 chimera heavy chain 72 71
12F4 chimera light chain 74 73
7B4 chimera heavy chain variable region 76 75
7B4 chimera light chain variable region 78 77
12F4 chimera heavy chain variable region 80 79
12F4 chimera light chain variable region 82 81
784 HO heavy chain 84 83
7B4 H1 heavy chain 86 85
7B4 H2 heavy chain 88 87
78B4 H3 heavy chain a0 89
7B4 H4 heavy chain 92 91
78B4 H5 heavy chain 94 93
7B4 H& heavy chain 96 95
7B4 L0 light chain 98 97
7B4 L1 light chain 100 99
7B4 L2 light chain 102 101
12F4 HO heavy chain 104 103
12F4 H1 heavy chain 106 105
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12F4 H2 heavy chain 108 107
12F4 H3 heavy chain B 110 109
12F4 H4 heavy chain 112 111
12F4 L0 light chain 114 113
7B4 HO heavy chain variable region 116 115
7B4 H1 heavy chain variable region 118 117
7B4 H2 heavy chain variable region 120 119
7B4 H3 heavy chain variable region 122 121
7B4 H4 heavy chain variable region 124 123
7B4 H5 heavy chain variable region 126 125
784 H6 heavy chain variable region 128 127
78B4 L0 light chain variable region 130 129
784 1 light chain variable region 132 131
7B4 L2 light chain variable region 134 133
12F4 HQ heavy chain variable region. 136 135
12F4 H1 heavy chain variable region 138 137
12F4 H2 heavy chain variable region 140 139
12F4 H3 heavy chain variable region 142 141
12F4 H4 heavy chain variable region 144 143
12F4 L0 light chain variable region 146 145
12F4.1H7 heavy chain variable region 32 147
1G10.1C9 heavy chain variable region 33 157
2D3.1D4 heavy chain variable region 34 151
3A12.1D7 heavy chain variable region 35 153
5F10.1H86 heavy chain variable region 36 155
784.1E11 heavy chain variable region 37 149
203.1D4 light chain variable region - - 38 152
3A12.1D7 light chain variable region 39 154
5F10.1H86 light chain variable region 40 156
7B4.1E11 light chain variable region 41 150
12F4.1H7 light chain variable region 42 148
12F4 H4L0 igG1m(AA) heavy chain 158 159
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CLAIMS

1.

0.

An isolated antigen binding protein comprising at least one first immunoglobulin

variable domain capable of binding to human ADAMTSS.

. The antigen binding protein of claim 1, whercin said antigen binding protein is an

antibody or fragment thereof.
‘The antigen binding protein of claims 1 or 2, wherein said antibody is a
monoclonal antibody or fragment thereof.
‘The antigen binding protein of claim 3, whercin said monoclonal antibody or
fragment thereof is mouse, chimeric, humanized, or futly human.
The antigen binding protcin of any onc of claims 1 to 4, whercin said antigen
binding protcin compriscs at lcast onc complcmentarity determining region.
The antigen binding protein of any onc of claims | to 5, whercin said antigen
binding protcin is a monoclonal antibody comprising a heavy chain comprising
CDRHI, CDRH 2 and CDRH3 and a light chain comprising CDRL1, CDRL 2
and CDRL 3, wherein the complementarity determining regions (CDRS) of the
heavy chain are sclected from the group of:
a) CDRH] having at lcast about 80% scquence identity to amino acid
scquence DAWMD; \ .
b) CDRI2 having at Icast about ’IIO“:"Jé.scqucncc identity to amino acid
scquence I’iIRHKANI)[-]A,IFYXESV‘EI(.&}; and
¢) CDRH3 having at Icast about 70% scquence identity to amino acid
scquence TYYYGSSYGYCDY or PFAY, and
the complementarity determining regions of the light chain arc sclected from the

group of:

d) CDRLI having at lcast about 70% scqucnce identity to amino acid
scquence KASQSVGTTIV or RTSENIYSYLA,

c) CDRIL2 having at lcast about 70% scquence 1dentity to amino acid
sequence NAKTLAE or SASNRXT; and

fy CDRI3 having at Jcast aboilt 70;}’/; ;cqucncc identity to amino acid
sequence QQYSSYPET or QHHYGTPWT
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7.

10.

11.

12.

The antigen binding protein of any onc of claims 1 to 5, wherein said pelypeptide
is a monoclonal antibody comprising a heavy chain comprising CDRIT1, CDRII2
and CDRH3 and a light chain comprising CORLI, CDRL2 and CDRL 3, wherein
the complementarity dctcminiﬁg regions (CDRs) of the heavy chain are selected
from:
(a) CDRIH1 15 amino‘:acid sequence DAWMD;
(b) CDRH2is sclcctj from amino acid scquence
FIRHKANDHATFY ALSVKG, EIRNKANNHARHYAESVKG,
EIRHKANDYAIFYDESVKG, EIRHKANDHAIFYDESVKG, or
DIRNTANNHATEFYAESVKG, EIRIHKANDHAIFYDESVKG ; and
(c) CDRH3 is TYYYGSSYGYCDV or PFAY; and

thc complementarity determining regions of the light chain are sclected from:

(d) CDRI. is sclect from amino acid scquence KASQSVGTTIV,
RTSENIYSYLA, or KASQNVGTAVY,
(c) CDRL2 is sclect {from amino acid scquence NAKTLAE, SASNRHT,
SASTRY'T, or SASNRY'T; and
() CDRL3 is sclect from amino acid scquence QQYSSYPFT,
QHHYGTPWT, QQYVNYPFT, or QQYTSYPFT.
The antigen binding protein of any one of claims 1 to 7 whercin CDRH3
compriscs the amino acid scquence, PFAY.
The antigen binding protein of anyonc of claims 1 to 8 wherein said polypeptide is
a Fab or F(ab)p fragment.
The antigen binding protein of ctaim 1, wherein the {irst immunoglobulin variable
domain is a singlc chain variable domain.
The antigen binding protein of anyonc of claims 1 to 10 whercin said antigen
binding protein further compriscs a second immunoglobulin variable domain,
capable of binding to a sccond antigen.
The antigen binding protein of claim 11 wherein said sccond immunoglobulin
variablc domain binds to at lcast one an antigen sclected from the group of:

human scrum albumin, ADAMTS84, NGIF, OSM, TNV-qa, 11.-6, VIP, TRPVI,

61




W) 2011/002968 PCT/US2010/040724

I5.

16.

17.

18

20.

21.

22,

23.

24,

TRPV4, ADAMTSI, Apgrecan, Collagen 11, RANKL, Syndccan 4, Hedgehog,
and/or IL-1,

. The antigen binding protein of any onc of claims 1 to 12 characterized by a

dissociation constant KD(off) cqual or less than about 2.5 x 10710 M for human

ADAMTSS.

. The antigen binding protcin of anyonc of claims 1 to 13 whercin said antigen

binding protcin blocks and/or reduces at lcast ong activity of ADAMTSS.

The antigen binding protein of anyone of claims 1 to 14 wherein said antigen
binding protein blocks and/or reducces the ¢leavage of aggrecan by ADAMTSS at
the Glu'-Ala™™ cleavage site.

The antigen binding protein of anyonc of claims 1 to 15 wherein said antigen
binding protein is capable of penetrating cartilage when administered to an
animal.

An 1solated polynucleotide encoding an antigen binding protein of anyone of

claims 1 to 106.

. A host cell comprising the polynucleotide of claim 17.
19.

A pharmaccutical composition comprising at lcast onc of the antigen binding
proteins of any onc of claims 1 to 16.

A pharmaccutical composition compriéing a first antigen binding protcin of any
onc of claims 1 to 16 and a sccond monoclonal antibody.

The pharmaceutical composition of claim 20 wherein said second monoclonal
antibody binds an antigen sclected from the group of ADAMTS4, ADAMTSS,
NGF, OSM, TNF-q, IL-6, VIP, TRPV 1, TRPV4, ADAMTS1, Agprccan,
Collagen 11, RANKL, and/or 1L.-1.

A method of treating a paticnt in need thereof comprising administering at lcast
onc dosc of pharmaccutical composition of any onc of claims 19 to 21 to said
patient.

The method of claim 22 wherein the patient is suffering from a discasc of the
cartilage,

The method of claim 23 whercin the patfcnt is suffering from at Icast onc discasc
sclected from the group of: cancer, pain‘,“c'hronic pain, ncuropathic pain,

postopcrative patn, osteoarthritis, sports injurics, crosive arthritis, rheumatoid
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arthritis, psoriatic arthritis, Lyme arthritis, juvenile arthritis, ankylosing
spondylosis, ncuralgia, ncuropathics, algesia, nerve injury, ischacmia,
ncurodcgencration, inflammatory diseases, cartilage degencration, discases
affecting the larynx, trachea, auditory canal, intervericbral discs, lipaments,
tendons, joint capsules or bone development, invertebral disc degencration,
ostcopenia, or periodontal discases, acute joint injury, and/or a discase related to
joint destruction.

25. The method of claim 24, wherein the patient is suffering from osteoarthritis,

26. The method of any onc of claims 22 to 25 wherein administering at least onc dose
of said pharmaccutical composition reduces cartilage degradation in said patient.

27. The method of any onc of claims 22 to 26, wherein administering at least one dosc

of said pharmaccutical composition inhibits and/or reduces aggrecan cleavage in

said patient.

28. The method of any onc of claims 22 to 27, whercin said pharmaceutical
composition is administercd intravenously, intramuscularly, intraarlicularly,
subcutancously, orally, intranasally, and/or via respiratory inhaler.

29. An isolated monoclonal antibody comprising six CDRs wherein CDRHI is
DAWMD (SEQ 1D NO:2), CISRHZ is EIRNKANNHARHYAESVKG (SEQ ID
NO:13), and CDRH3 is TY\"\"GSSYGYCDV (SEQ ID NO:18 ) and CDRL1 is
RTSENIYSYLA (SEQ ID NO:20), CDRL2 is NAKTLAL (SEQ 1D NO:22) and
CDRL3 is QHHYGTPWT (SEQ 1D NO:27).

30. An isolated monoclonal antibody comprising six CDRs wherein CDRH1 is
DAWMD (SEQ 1D NO:2), CDRH2 is EIRHKANDIAIFYDESVKG (SEQ 1D
NQ:15), and CDRH3 is PEAY (SEQ 1D NO:5) and CDRL1 is KASQSVGTTIV
(SEQ ID NO:19), CDRLZ is SASNRIIT (SEQ 11D NO:23) and CDRIL3 1s
QOQYTSYPFT (SEQID N0:29).

31. An isolatcd monoclonal antibody or antigen-binding fragment thereof, whercin

said antibody or antigen binding fragment thereof competitively binds to human
ADAMTSS with an antibody of claim 29 or claim 30.
32. An isolated monoclonal antibody or antigen-binding fragment thereof, wherein

said antibody or antigen binding fragment thercof binds to a neutralizing cpitope
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33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

of human ADAMTSS with an affinity of at Icast about 5x104 liter/molc as
mcasurcd by an association constant (Ka).

The antibody or antigen-binding fragment thereof of any onc of claims 29 to 31
whercin said antibody comprises a human constant region.

The antibody or antigen-binding fragment of ¢laim 1, which is of immunoglobulin
class 1gG1, 1gG2, 1pG3, 1gG4 or 1gM,

The antigen-binding fragment of any onc of claims 29 to 34, wherein said
fragment is sclected from the group consisting of Fab, Fab', F(ab')y and Fv,

An antigen binding protein or a fragment thercof comprising an antibody Vi
domain comprising an amino acid sequence sclected from the group consisting of
SEQ IDNQO: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142, and
144,

An antigen binding protein or a fragment thereof comprising an antibody an
antibody V), domain comprising an amino acid scquence sclected from the group
consisting of SEQ 1D NO: 78, 82, 130, 132, 134, and 146.

An antigen binding protein or a fragment thereof comprising an antibody Vi
domain of claim 36 and a Vi, domain of claim 37.

The antigen binding protein or a fragment thercof of claim 38 comprising an
antibody Vy; domain comprising SEQ JD NQO: 76 and a V|, domain comprising
SEQ ID NO: 78.

The antipen binding protein or a fragmcﬁiﬂ":hcrcof of ¢laim 38 comprising an
antibody Vi domain comprising SEQ IDNO 80 and a Vy, domain comprising
SEQ 1D NO: §2.

The antigen binding protein or a fragment thercof of claim 38 comprising an
antibody Vi domain comprising an amino acid sequence sclected from the group
consisting of SEQ ID NO: 116, 118, 120, 122, 124, 126, and 128 and a V;, domain
comprising an amino acid sequence selected from the group consisting of SEQ 1D
NO: 130, 132, and 134.

The antigen binding protein or a fragment thercof of claim 38 comprising an
anlibody Vi domain comprising an amino acid scquence sclected from the group
consisting of SEQ 1D NO: 136, 138, 140, 142, and 144 and a V,, domain
comprising SEQ 1D NO: 146, S
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43. An antigen binding protein or a fragment thereof comprising an antibody heavy
chain comprising an amino acid scquence sclected from the group consisting of
SEQ 1D NO: 68, 72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112, and 158.

44. An antigen binding protein or a fragment thereof comprising an antibody light
chain comprising an amino acid scquence selected from the group consisting of
SEQ ID NO: 70, 74, 98, 100, 102, and 114.

45. An antigen binding protein of Q fragment thereof comprising an antibody heavy
chain of claim 43 comprising an amino acid scquence sclected from the group
consisting of SLEQ and an antibody light chain of claim 44.

46, The antigen binding protein or & fragment thercof of claim 45 comprising an
antibody hcavy chain comprising SEQ 1D NO: 68 and an antibody light chain
compnsing SLEQ 1D NO: 70,

47, 'The antigen binding protein or a fragment thercof of claim 45 comprising an
antibody heavy chain comprising SLEQ 11D NO: 72 and an antibody light chain
comprising SEQ ID NO: 74.

48. The antigen binding protcin or a fragment thercof of claim 45 comprising an
antibody hcavy chain comprising an amino acid sequence sclected from the group
consisting of SEQ (D NO: 84, -86, 88, 90, 92, 94, and 96 and an antibody light
chain comprising an amino acid sequence sclected from the group consisting of
SEQ 1D NO: 98, 100, and 102,

49, The antigen binding protein or a fragment thereof of claim 45 comprising an
antibody heavy chain comprising an amino acid scquence sclected from the group
consisting of SEQ 1D NO: 104, 106, 108, 110, 112, and 158 and an antibody light
chain compnsing SEQ 1D NO: 114,

50. An isolated polynuclcotide encoding an antibody Vi domain comprising an amino

acid scquence sclected from the group consisting of SEQ 1D NO: 76, 80, 116, 118,
120, 122, 124, 126, 128, 136, 138, 140, 142, and 144.

51. The isolated polynucleotide 6fclaim 50 wherein said polynucleotide is sclected
from the group consisting of SEQ 1D NO: 75,79, 115, 117, 119, 121, 123, 125,
127, 135, 137, 139, 141, 143, and 159.

52. An isolated polynucleotide encoding an antibady V), domain comprising an amino
acid scquence sclected from the group consisting of SEQ 11> NO: 78, 82, 130, 132,

134, and 146.
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53.

54.

55.

36.

57.

58

59.

‘The isolated polynucicotide of claim 52 whercin said polynucleotide is sclected
from the group consisting of SEQ 1D NO: 77, 81, 129, 131, 133, and 145.
Anisolaled polynucleotide encoding an antibody heavy chain comprising an
amino acid scquence sclected from the group consisting of SEQ 1D NO: 68, 72,
84, 86, 88,90, 92, 94, 96, 104, 106, 108, 110, 112, and 158.

The isolated polynuclcotide of claim 54 whercin said polynucleotide is selected
from the group consisting of SEQ ID NO: 67, 71, 83, 85, 87, 89, 91, 93, 95, 103,
105, 107, 109, 111, and 159.

An isolated polynucleotide encoding an antibody light chain comprising an amino
acid scquence selected from the group consisting of SEQ 1D NO: 70, 74, 98, 100,
102, and 114. '

The isolated polynuclcotide of claim 56 wherein said polynuctcotide is sclected

from the group consisting of SEQ 1D NO: 69, 73, 97, 99, 101, and 115.

. A mcthod of treating a patient in nced thereof comprising administering at least

one antigen binding protein of any one of claims 1 to 16 to said patient.
Anisolated monoclonal antibody or antigen-binding fragment thercof, whercin
said antibody or antigen binding fragment thereof binds to a neutralizing cpitope
of human ADAMTSS with a dissociation constant (Kd) of less than about 5x107

hiter/second.
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Figure 1: Percentage Inhibition of ARGSVIL Neoepitope Gencration of ADAMTSS
mADs.

Comparative Cartitage Protection of mAbs in Human
Osteoarthritis Cartilage Explant Assay
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Figure 3: Mcan Total Joint Scorc for Mice Treated with Sclected ADAMTSS Antibodics

versus Control

Experiment 2: n=10 mice (20 knees/group)

Experiment 1: n

8 mice (16 knees/group)
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Figurc 4: Amino Acid sequence of Human ADAMTSS

MLLGWASLLLCAFRLPLAAVGPAATPAODKAGQPPTAAARAQPR
RRQGEEVOERAFPPGHPHPLAQRRRSKGLVQNIDQLY SGGGKVGYLVYAGGRRFLLDL
ERDGSVGIAGEVPAGGGT SAPWRHRSHCEFYRGTVDGSPRSLAVEDLCGGLDGEEFAVEH
ARYTLKPLLRGPWAREEKGRVYGNDGSARTILEHVYTREGFSFEALPPRASCET PASTPEA
HERAPAHSNPSGRAALASQLLDQSALS PAGGSGPQTHWRRRRRS I SRARQVELLLVAD
ASMARLYGRGLOHYLLULASIANRLYSHASTENHIRLAVVEKVVVLGDKDKSLEVSKNA
ATTTRNFCKWOHOHNOLGDDHEERY DAATLFTREDLCGHISCDTLEGMADVGT ICSPER
SCAVIEDDGLHARF TVAHEIGHLLGLSHDDSKFCEETFGSTEDKRLMSSILTSIDASK
PWSKCTSATITEFIDDGHGNCLLDLPRKQILGPEELPGQTYDATQQCNLTEGPEYSVC
PGMDVCARLWCAVVRQGOMVCL TKKLPAVEGTPCCKGRICLOGRCVDKTKKKYYSTSS
HGNWGSWGSWGQCSRECCGGVQFAYRHCNNPAPRNNGRYCTGKRATYRSCSLMPCRRN
GESFRHEQUEAKNGYOQSDAKGVRKT FVEWVEPKYAGVLPADVCKLTCRAKGTGYYVVESPE
KVIDGTECRLYSNSVCVRGKCVRIGCDGI IGSKLOYDRKCGVCGGDNSSCTKIVGTENK
KSKGYTDVVRIPEGATHIKVROFKAKDQTREITAY LALEKKNGEYLTNGKYMISTSETT
IDINGIVMNY SGWSHRDDFLHGMGY SATKEILIVQILATNDPTKPLOVRY STFVPKKST
PRVNSVISHGSNKVGSHT SQPQWVITGCPWLACSRTCDTGWHTRIVQCQDGNREKLAKGCP
LSQRPSAFEQCLLKKC (Seq ID NO:43)

Figurc 5: Amino Acid sequence of Unprocessed Human ADAMTS4

1 msgtgshpgr glagrwlwga gpelllpivp lswlvwllll llasllpsar
61 ivipeklngs vlpgsgapar licrlgafge tllleleqgds gvgvegltvg
121 gaepgtyltg tingdpesva sihwdggall gvlgyrgael hlgplegglp
181 lrrkspasgq gpmcnvkapl gspsprprra krfaslsrfv etlvvaddkm
241 ylltvmaaaa kafkhpsirn pvslvvtrlv ilgsgeegpq vgpsaagtlr
301 tpedsgpdhf dtailftrqgd lcgvstcdt]l gmedvgtved parscaived
36l helghvfnml hdnskpcisl ngplstsrhy napvmahvdp eepwspcsar
421 ¢ghclldkpea plhlpvtipg kdydadrgeq ltfgpdsrhe pglpppcaal
481 megtkhspwa dgtpcgpaga cmggrelhmd glgdfnipga ggwgpwgpwg
541 gfssrdctrp vprnggkyce grrtrfrscn tedeptgsal tfreeqoaay
601 pgpmdwvpry tgvapgdgck ltcqgaralgy vyvleprvvd glpcspdsss
661 gcdriigskk kfdkemvegyg dagsgeskgsg sfrkfrygyn nvviipagat
721 ghrsiylalk lpdgsyalng eytlmpsptd vvlpgavslr ysgataaset
781 ltlgvlvagn padirlrysf fvprptpstp rptpgdwlhr ragileilrr

(SEQ I NO:44)
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lasplpreee
ylggapellg
nsaggpgahi
aathgaglkr
sfcawgrgln
dglgsaftaa
fitdfldngy
wcsghlngha
decsrtegggv
nhrtdlfksf
vevggrceiha
hilvrgggnp
lsghgplagp
rpwagrk
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Figure 6
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Figure 8
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Figure 12
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<150>
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1

7

PRI

Artificial Sequence

CDR

1

Ala Arg Gly Scr Val Ile Leu

1

5
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<210> 2
<211> 5
<Z12> PRT

<213> Artificial Seguence

220>
<223> CDR

<400> 2
Asp Ala Trp Met Asp
1 5

<210> 3
<211> 19
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<220>
<2721> VARIANT
222> 14

<223>» Xaa = Any Amineo Acid

<400> 3

Glu Ile Arg His Lys Ala hsn Asp His Ala Ile Phe Tyr Xaa Glu Ser
1 5 10 15
Val Lys Gly

<210> 4
<211> 13
<212> PRT

<213>» Artificial Sequence

2/110
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<220>
<223> CDR

<400> 4

Thr Tyr Tyr Tyr Gly Ser Scr Tyr Gly Tyr Cys Asp Val

1 5 10

<210> 5
<211> 4
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 5
Pro Phe Ala Tyr
1

<210> 6
<211> 11
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<AG0> &

Lys Ala Ser Gln Ser Val Gly Thr Thr Ilec val

1 5 10

<210> 7
<211> 11
<212> PRT

<213> Artificial Sequence

3/110

A



PU63739

<220>
<223> CDR

<400> 7
Arg Thr Ser Glu Asn Ile Tyr Ser Tyr Leu Ala
1 5 10

<210> 8
<211> 7
<212> PRT

£213> Artificial Sequence

<220>

<223> CDR

<400> 8
Asn Ala Lys Thr Leu Ala Glu
1 5

<210> 9
211> 7
<212> PRT

<213>» Artificial Sequence

<220>
<223>» CDR

<220>

<221> VARIANT

<222> 6

<223> Xaa = Any Amino Acid

<400> 9
Ser Ala Ser Asn Arg Xaa Thr
i 5

4/110
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<210> 10
<211> 9
<212> PRT

<213> Artificial Sequence

<223> COR

<400> 10
Gln Gln Tyr Ser Scer Tyr Pro Phe Thr
1 5

<210> 11
<211> 9
<212Z2> PRT

<213> Artificial Sequence

<220>
<223> CDhR

<400> 11
Gln His His Tyr Gly Thr Pre Trp Thr
1 5

<210> 12
<211> 189
<212> PRT

<213> Artificial Scquence

<220>
<223> CDhR

<400> 12

Glu Ile Arg His Lys Ala Asn Asp His Ala Ile Phe Tyr Ala Glu Ser
1 ! 1G 15

Val Lys Gly

5/110

<0



PU63739

<210> 13
<211> 19
<212> PRT

<213> Artificial Sequence

<220>
<2723> CDR

<400> 13

Glu Ile Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu Ser
1 3 10 1b

Val Lys Gly

<210> 14
<211> 19
<212> PRT

<213> Artificial Sequence

220>
<223>» CDR

<400> 14

Glu Ile Arg His Lys Ala Asn Asp Tyr Ala Ile Phe Tyr Asp Glu Ser
1 5 10 15

Val Lys Gly

<210> 15
<211> 19
<212> PRT

<213> Artificial Sequence

<220>
223> CDR

6/110
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<400> 15

Glu Ile Arg His Lys fla Asn Asp His Ala Ile Fhe ''yvr Asp Glu Ser
1 5 10 15

Val Lys Gly

<Z210> 14
<2131i> 19
<212> PRI

<213> Artificial Seguence

<R20>
<P223> CDR

<400> 16

Asp Ile Arg Asn Thr Ala Asn Asn His Ala Thr Phe Tyr Ala Glu Ser
1 5 10 15

Val Lys Gly

<210> 17
<211> 19
<212> PRT

<213> Artificial Seguence

<Z220>
<223> CDR

<400> 17

Glu Ile Arg His Lys Ala Asn Asp His Ala Ile Phe Tyr Asp Glu Ser
1 5 i0 15

Val Lys Gly

<210> 18

7110
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<211> 13
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<490> 18
Thr Tyr Tyr Tyr Gly Scr Scr Tyr Gly Tyr Cys Asp Val
1 5 10

<Z10> 19
<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 19
Lys Ala Ser Gln Ser Val Gly Thr Thr Ile Val
1 5 10

<210» 20
<211> 11
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 20
Arg Thr Ser Glu Asn Ile Tyr Ser Tyr Leu Ala
1 5 i0

<210> 21
8/110
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<211> 11
<212> PRT

<213> Artificial Sequence

<220>
223> CDhR

<400> 21
Lys Ala Ser Gin Asn Val Gly Thr Ala Val val
1 5 10

<210> 22
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 22
Asn Ala Tiys Thr Leu Ala Glu
1 5

<210> 23
<Z211> 7T
<212> PRT

<213> Artificial Seguence

<220>
<223> CDR

<4n0> 23
Ser Ala Ser Asn Arxrg His Thr

1 3

<210> 24

9/110
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<211> 7
<Z12> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 24
Ser Ala Ser Thr Arg Tyr Thr

1 5

<210> 25
<211> 7

<212> PRT

<213> Artificial Seguences

220>
<223> CDR

<4A00> 25
Ser Ala Ser Asn Arg Tyr Thr
1 5

<210> 26
<211> 9
<212> PRT

<213» Artificial Sequence

<220>
223> CDR

<400> 26
Gln Gln Tyr Ser Ser Tyr Pro Phe Thr
1 5

<210> 27
10/110
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<211> 9
<212> PRT

<213> Artificial Seguence

220>
<223> CDR

<400> 27
Gln His His Tyr Gly Thr Pro Trp Thr

i 5

<210> 28
<211> ¢
<212> PRT

<213> Artificial Sequence

<220>
<Z223> CDR

<A00> 28
Gln Gln Tyr Val Asn Tyr Pro Phe Thr

i 5

<218> 29
<211> 9§
<212> PRT

<213> Artificial Sequence

220>
<27Z23> CDhR

<400> 29
Gln Gin Tyr Thr Scr Tyr Pro Phe Thr

1 5

<210> 30

11/110
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<211> 115

<212>
<213>

<220>

<223>

PRT

<220>

<221> VARIANT
<222> B3

<223> Xaa = Any
<400> 30

Glu Val Lys

1

Ser

Trp

Ala

Ser

65

Tyr

Val

Met

Met

Glu

50

Val

Tyr

Cys

<210> 31
<211> 10¢

Lys

Asp

35

Iie

Lvs

Leu

Thr

- Ala

115

<212> PRT

Leu

Leu

20

Trp

Arg

Gly

Gln

Ser

100

Heavy chain

Artificial Scquence

Amino Acid

Glu

Ser

Val

His

Arg

Met

85

Pro

Glu

Cys

hrg

Ilys

Phe

70

Asn

Phe

Ser

Ala

Gln

Ala

535

Thr

Ser

Rla

<213>» Artificial Sequence

<220>

<223> Light chain

Gly

Ala

Ser

40

Asn

Ile

Leu

Tyr

Gly

Ser

23

Pro

AsSp

Ser

Arg

Trp
105

Gly
10
Gly

Glu

His

Pro
90
Gly

12/110

Leu

Phe

Lys

Ala

Asp

Glu

Gln

Val Gln

Thr Phe

Gly Leu
45

Ile Phe

60

Asp Ser

hAsp Thr

Gly Thr

Pro

Ser

30

Glu

I'yr

lys

Gly

Leu

110

Gly

15

ASp

Trp

Xaa

Ser

Ile

95
Val

Ala

Val

Giu

Tle

80

Tyr

Thr
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<220>

<A21> VARIANT

<P22> 55

<223>» Xaa =

<400> 31

Asp Tle Val
1

Asp Arg Val

Tle vVal Trp
35
Tyr Ser Ala
50
Sex Gly Se¢
65

¥

Glu Asp Leu

Thr Phe Gly

<210> 32
<211> 115
<212> BRT

<213> Artificial

<220>
<223> Heavy

<400> 32
Glu Vval Lys
1

Ser Met Lys

Trp Met Asp

hla Glu Ile

Any Amino hcid

Metl. Thr Gln

Ser ITle Thr

Tyr Gln Gln

Ser Asn Arg

Gly Thr Asp

Ala Asp Tyr

Ser Gly Thr
100

chain

Leu Glu Glu ¢

Trp Val Arg

Arg His Lys

Ser

Cys

Lys

Xaa

35

Phe

Phe

Lys

sequence

%]
o]
8

Thr

Gln S

ITle

Cys

Leu

- Gly

Ala

Asn

I.-‘ys

Ala

25

Gly

Gly

leu

Gln

Glu
105

Gly
Ser
25

Pro

Asp

Fhe Met
10
Ser Gln

Gln Ser
Val Pro
Thr Ile
75
Gln Tyr

50
Ile Lys

Gly Leu
10
Gly Phe

Glu Lys

His Ala

13/110

Ser

Ser

Pro

Asp

Arg

Val

Thr

Gly

Ile
60

val

Val

Lys

45

Arg

Asn

Ser

Ala

Gln

Phe

Leu

45
Phe

Thr

Gly

30

Leu

Phe

Val

Tyr

Pro
Ser
30

Glu

Tyr

Val

15

Thr

Leu

Thr

Gln

Pro

Gly
15
Asp

Trp

Asp

Gly

Thr

Ile

Gly

Sexr

80
Phe

Gly

Ala

Val

Glu
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Ser Val Lys Gly Arg Phe Thr Jle Ser Arg Asp Asp Ser Lys Asn Ilc
65 70 75 80
Val Tyr Leu Gln Met Asn Ser Leu Arg Pro Glu Asp Thr Gly Ile Tyr
B5 20
Tyr Cys Thr Ser Prc Phe Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr
100 105 110

o

5

Val Ser Ala
115

<210> 33
<211> 115
<2i12> PRT

<213> Artificial Sequence

<220>
<223> Heavy chain

<400> 33
Gilu Val Lys Leu Giu Glu Ser Gly Gly Gly Leu Gly Gln PFro Gly Gly
1 5 10 15
Ser Mel Lys Leu Ser Cys Ala Ala Ser Gly Phe Asn Phe Scr Asp Ale
20 25 30
Trp Met Asp Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Val
35 40 45
Ala Glu 1le Arg His Lys Ala Asn Asp His Ala Ile Phe Tyr Ala Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ser
65 70 15 80

Val "Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Gly Ile Tyr
85 80 95
Tyr Cys Thr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ala
115

<210> 34
<211> 115

14/110



PLI63739

<212> p

RT

<213> Artificial Sequence

<220>

<223> Heavy chain

<A00> 3
Glu val
b

Ser Met

Tryp Met

Ala Asp
50

Scr val

65
Val Tyr

Tyr Cys

Val Ser

<210> 3
<211> 1
212> P

4
Lys

Leu

Thz

Ala
115

5

3
15

RT

L Glu

Leu Ser

20

Trp Val

Gly Arg

Gln Met

8

Ser Pro

100

5

Glu

Cys

Arg

Thr

PPhe

70

Asn

Phe

sSer

Ala

Gln

Ala

[ gl 4

a0

Thr

Thr

Ala

<213> Artificial Sequence

<220>
<223> H

<A00> 3
Glu val
1

S5cr Mel

Trp Mot

@aavy

5
Lys

Liys

Asp

chain

Gly

Ala

Ser

40

Asn

Ile

Leu

Tyr

Phe Glu Glu Scr Gly

5

Leu Ser Cys fla Ala

20

Trp Val Arg Gln Ser

Gly Gly
10

Ser Gly

25

Pro Glu

Asn His

Ser Arg

Axg Pro

90

tTrp Gly
105

Leu

Ile

Lys

Ala

Asp

75

Glu

Gln

val

Thr.

Gly

Thr

60
Asp

Gln

Phe

Ser

Thr

Thr

Gly Gly Leu Val Gln

10

Ser Gly Phe Ile Phe

25

Pro Glu Lys Gly Leu

15/110

Pro

Ser i

30
Glu

Tyrx

Lys

Gly

Leu

110

Ala

Ser

Ile

85
Val

Gly

Ala

Val

Glu

Thr

80

Tyr

Thr

Pro Gly Gly

15

Ser Asp Ala

30

Glu Trp Val

S
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35 40 45

Ala Glu Ile Arg His Lys Ala Asn Asp Tyr Ala lle Phe Tyr Asp Glu
50 55 &0
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Ser Ile
&b 16 5 80
Val Tyr Leu Gln Met Asn Asn Leu Arg Pro Glu Asp Thr Gly lle Tyr
B5 90 95
Tyr Cys lhr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr lLeu Val Thr
100 105 110

Val Ser Ala

115

<210> 36
<211> 11%

<212> PRT

<212> Artificial Sequence

<220>

<223> Heavy chain

<400> 36
Glu Val Lys Leu Giu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
] 5 10 15
Ser Met Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ala
20 25 30
Trp Mel: Asp Trp Val Arg Gln Ser Pro Glu Lys Gly Leu Glu Trp Val
35 40 45

Ala Glu TIle Arg His Lys Ala Asn Asp His Ala Ile rhe Tyr Asp Glu
50 b5 60

Ser Val Lys Gly Arg Phe Thr Ile Scr Arg Asp Asp Ser Lys Ser lle

65 70 75 80

val Tyr Leu Gln Mel Asn Ser Leu Arg Pro Glu Asp Thr Gly Ile Tyr

85 %0 95
Tyr Cys Thr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110
Val Ser Ala
115

16/110
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<210> 37
<211> 124
<2172> PRT

<213> Artificial Sequence

<A20>

<223> Heavy

<400> 37
Glu Val Lys

Ser Mel Lys
Trp Mot Asp
35
Ala Glu ile
50
Ser Val Lys
Val Tyr Leu

Tyr Cys Thr

Val Trp Gly

<210> 38
<211> 109
<212> PRT

chain

Leu

Leu ¢

20

Trp

Arg !

Gly

Gin

hArg

100

Thr

Val

Arqg
Meb
85

I'hr

Gly

Glu

Ary

]J_YS

Phe

70

hsn

I'yr

Thr

ser

; Ala

Gln

Ala

55
Thr

Ser

Tyr

Thr

<Z213> Artificial Sequence

<220>

<223> Light chain

<400> 38

Gly

Ala

Ser

40

Ile

Leu

Tyr

Val
120

Gly

Ser

25

Pro

Asn

Ser

Arg

Gly

105
Thr

Gly

10

Gly

Glu

His

Arg

Ala

90

Ser

Val

I.leu

Phe

Lys

Ala

Asp

5

Glu

Ser

Val

Thr

Gly

Arg

€0

hsp

Asp

Tyr

¢ Ser

Gln

Ser

Leou

45

His

Ser

Ser

v
Al
(o]

Ser

30

Glu

Tyr

Lys

Gly

Tyr
110

Gly

15

Asp

Trp

Ala

Ser

Ile
95
Cys

Gly

Ala

Val

Glu

Ser

80

Tyxr

Asp

Asp Tle Val Met Thr Gln Ser Gln Lys Phe Met Ser Thr Thr Val Gly

1

5

10

17/110
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Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Ala
20 25 30
Val Val Trp Phe Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Leu Ile

35 40 a5
Tyr Ser Ala Ser Asn Arg Tyr Thr Arg Val Prc Asp Arg Phe Thr Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Asn Val Gln Ser
65 70 15 80

Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Val Asn Tyr Pro Phe
85 90 95
Thr Phe Gly Ser Gly Thr Lys Leu Glu [le lys Arg Ala
100 105

<210> 39
<211> 109
<212> PRYT

<213> Artificial Sequence

<220>
<223> Light chain

<400> 39
Asp Ile val Met Thr Gln Ser Gln Lys Phe Met Ser Val Thr Val Gly
1 10 15
Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Ser Val Gly Thr Thr
20 25 30

(84}

Tle Val Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Leu Teu lle
35 40 45

Tyr Ser Ala Ser Asn Arg His Thr Gly Val Pro Asp Arg Phe Thr Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Ile Leu Thr lle Ser Asn Val Gln Ser
65 70 ) 80
Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Ser Ser Tyr Pro Phe

85 90 95
Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg Ala
100 105

18/110
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<210> 40
<211> 109
<212> PRT

<213» Artificiel Sequence

<220>

<A23> Light

<40Q> 40
Asp Ile Val

Asp Arg Val

Ile val 'T'rp
35

Tyr Ser Ala

Gly Gly Scr
65
Glu Asp Leu

Thr Phe Gly 8§

<210> 41
<211> 109
<212> PRT

chain

Met

Ser

20
Tyr

Gly

Ala

Fll h i

Ilc

Gln

- Thr

Thr

Asp
85
Gly

Gln

Thr

Gln

Asp
70
Tyr

Thr

Ser

Lys

Tyr

95

Phe

Phe

Lys

<213> Artificial Sequence

<220>
<Z223> Light

<A00> 41

Agp 1le Gln
1

Glu Thr val

Leu Ala Trp

chain

Gln

Pro

40

Thr

ile

Cys

Leu

Arg

Ala

25

Gly

Gly

Lecu

Gln

Glu

105

Phe

Gln

Val

Thr

Gln

80
Iie

Met Thr Gln Ser Pro Ala Ser

5

10

Met Ser Val

Gln Ser val

Ser Pro Lys
145
Pro Asp Arg
60
Ile Asn Asn
75
Tyr Ser Ser

Lys Arg Ala

Leu Ser Ala

Thr 1le Thr Cys Arg Thr Ser Glu Asn lle

20

25

Tyr Gln Gin Lys Gln Gly Lys
19/110

Ser Pro Gln

Thr

Gly

30

Leu

Phe

Val

Tyr

Val

15

Thr

I‘J e u

Thr

Gln

Pro

Gly

Thr

Ile

Gly

Ser

§0
Phe

Ser Val Gly

15

I'yr Ser Tyr

30

Leu Leu Va$
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Tyr As
50

Ser Gl

65

Glu As

Thr Ph

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

<220>
<223>

<4100>

Asp 11
1

Asp Ar

Ile Va

Tyr Se
50

Ser Gl

65

Glu As

Thr Ph

<210>
<Z211>
<212>

35

n Ala Lys Thr

y Ser Gly Thr

p Phe Gly Ser
85
e Gly Gly Gly
100

42
109
FR'T

Leu
Gln
70

Tyr

Thr

Ala
55
Phe

Ser

Lys

Artificial Sequence

Light chain

42

e Val Met Thr

g Val Ser Ile
20
1 Trp Tyr Gin
35

r Ala Ser Asn

¥y Ser Gly Thr

p lLeu Ala Asp
85
e Gly Ser Gly
100

43
930
PRT

Thr

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

His

55

Phe

Phe

Lys

40
Glu

Ser

Leu

Gln

Lys

Pro

490
Thr

Cys

Leu

Gly

Leu

Gln

Glu
105

Lys

Ala

25

Gly

Gly

Leu

Gln

Glu
105

val

Lys

His

90
Ile

Gln

Val

Thr

Gln

90
Tle

20/110

Pro

Ile

15

His

Mot

Gln

Ser

Ile
]
Tyr

Tys

Ser

Tyr

Arg

Ser

Ser

Asp
60

Asn

Thr f

Arg

45
Arg

Phe

Ser Leu

Giy Thr

Ala

Val

Val

LyS

45

Arg

Asn

Thx

Gly

30

Leou

Phe

Val

Tyr

Gln

Val

15

Thr

Leu

Thr

Gln

Pro

95

Gly
Pro

80
Trp

Gly

Thr

Ile

Gly

Ser

80

Phe
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<213> Homo sapien

<400> 43

Mol

1

Lou

Gln

Glu

Ala

Tyr

AXg

Phe

is

Val

Ala

Glu

Tyr

His
225
Gln

Arg

I.cu

Leu

Ala

Bro

Glu

50

Gln

Ser

Phe

Val

Cys
130

Phe i

Arg

]:.ys

Thr

Glu

210

Ser

Ser

Val

lLieu
Ala
Prao
35

Val
Arg
Gly
P33 ]
Pro

115
Phe

Arqg
195
Thr
Asn
Ala
Arg

Ala
275

Gly T

Val
20
Thr

Gln

Arg .

(:ly

Lieu

100
Ala

Tyr

Leou

IThr

Arg

180

Glu

Pro

Pro

Lieu

Glu

Gly

Arg

Cys

Leu

165

Val

Gly

Ala

Ser

Ala

Pro

Ala

Arqg

Ser

70

]JyS

Leu

Gly

Gly

Gly

150

Lys

Tyr

Phe

Ser

Gly

230

Pro

Ser

Ser

hla

Ala

Ala

55

Val

Giu

Gly
Thr
135
Gly
Pro
Gly
Ser
Thr
215

hrg

Ala

Met

Leu

Ala

Ala

40

Glu

Gly

Gly

Thr

120

Val

Leu

Leu

AsSp

Phe

200

Pro

Ala

Gly

Ser

Ala
280

Leu

Thr

25

Ala

Pro

Leu

Tyr

Asp

105

Ser

Asp

Asp

Leu

Gly

185
Glu

Ala

Leu

10

Pro

Gln

Pro

Val

Leu

90

Gly

Ala

Gly

Glv

Arg

170

Ser

hla

Ala

Leu

Cys

Ala

Fro

Gly

Gin

75

Val

Ser

Pro

Ser

Phe

155

Gly

Ala

Leu

His

Ala

T 235

Leu

21/110

r Gly

Axrg

Tyx

Ala

Gln

Arqg

His

€0

Tyr

Val

Trp

Pro

140

Phe

Pro

Arg

Pro

Glu

220

Ser

Pro

Gln

Gly

Phe

Arg

45

Preo

Ile

Ala

Gly

Arg

125

Arg

Ala

Trp

Ile

Pro

205

His

Gln

Gln

Val

Arg
285

Arg
Lys
30

Ary

His

Gly

Tle

1140

His

Ser

Val

Ala

Leu

190

Arg

Ala

Leu

Thr

Glu

270
Gly

Leu

15

hla

Gln

Pro

Gln

Gly

95

Ala

hrg

Leu |

Lys

Giu

175

His

Ala

Pro

Leu

Trp

255

Leu

Leu

Gly

Gly

Leu

Leu

80

Arg

Gly

Scr

Val

Ser

Ala

Asp

240

Trp

Leu

Gln
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His T'vr Leu Leu Thr Leu Ala Ser Tle Ala Asn Arg Leu Tyr Scr His
2390 295 300
Ala Ser Ile Glu Asn His Ile Arg Leu Ala Val Val Lys Val Val Val
305 310 ) 315 320
Leu Gly Asp Lys Asp Lys Ser Leu Glu Val Ser Lys Asn Ala Ala Thr
325 330 335
Thr Leu Lys Asn Phe Cys Lys Trp Gln His Gln His Asn Gln Leun Gly
340 345 350
Asp Asp His Glu Glu His Tyr Asp Ala Ala Ile Leu Phe Thr Arg Glu
355 360 365
Asp Leu Cys Gly His His Sexr Cys Asp Thr Leu Gly Mel Ala Asp Val
370 375 380
Gly Thr Ile Cys Ser Pro Glu Arg Ser Cys Ala Val lle Glu Asp Asp
385 3920 395 400
Gly Leu His Ala Ala Phe Thr Val Ala His Glu 1le Gly His leu Leu
405 410 415

Gly Leu Ser His Asp Asp Ser Lys Phe Cys Glu Glu Thr Phe Gly Ser
420 425 430
Thr Glu Asp Lys Arg Leu Mel Ser Ser Ile Leu Thr Ser Ile Asp Ala
435 440 445
Ser Lys Pro Trp Ser Iiys Cys Thr Ser Ala Thr Ile Thr Glu Phe Leou
150 455 460
Asp Asp Gly fiis Gly Asn Cys Leu Leu Asp Leu Pro Arg Lys Gln Ite
465 470 475 480
Leu Gly Pro Glu Glu lLeu Pro Gly Gln Thr Tyr Asp Ala Thr Gln Gln
485 490 495
Cys Asn Leu Thr Phe Gly Pro Glu Tyr Ser Val Cys Pro Gly Met Asp
500 505 510
val Cys Ala Arg Leu Trp Cys Ala Val Val Arg Gln Gly Gln Met Val
51% 520 525

Cys Leu Thr TLys Lys Leu Pro Ala Val Glu Gly Thr Pro Cys Gly Lys
530 535 540
Gly Arg lle Cys Leu Gln Gly Lys Cys Val Asp Lys Thr Lys Lys Lys
545 550 © 555 560
Tyr Tyr Ser Thr Ser Scr His Gly Asn Trp Gly Ser Trp Gly Ser Trp
565 570 515
Gly Gln Cys Ser Arg Ser Cys Gly Gly Gly Val Gln Phe Ala Iyr Arg
580 585 590
His Cys Asn Asn Pro Ala Pro Arg Asn Asn Gly Arg Tyr Cys Thr Gly

22/110
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Lys

Gly

625

Scr

Ala

Gly

Glu

Arg

705

Cys

Thr

Glu

Thr i

Leu

785

Tle

Phe

Gln

Phe

His

865

Thr

Thr

Arg
610
Lys

Gly

Thr

Cys

650

Thr

Gly

Phe

Gly

=
H
[te)

—t
-]
o

Tle

Asn

Leu

Tle

Phe

850

Gly

Gly

Arg

595
Ala

Ser

Ala

val

Gly

675

Arg

Gly

Val

Asn

Ala

THE

Phe

Asn

Gly

His

Leu

835

Val b

Pro

Thr

Ile

Phe 1}

Leu

660

Tyr

Leu

Cys

Cys

T40

Thr

Thr

Gly I

Ihr

Gly
520
Ala

» Asn

Trp

Val
300

Tyr 1

Tyr

Tyr

Gly
725
Lys

His

Ala

Val

805

Met

Thr

Lys

L'y’s

Leu

B85
Gln

His

630

Val

Ala

Val

Ser |

Giy
710

Gly 1}

Ser

Ile

Tyr

Tyr

790

Mot

Gly

LyS v

Val
870
Ala

Cys

Glu

Lys

Asp

Val

695
Ile

Lys

Lys
[iew
T75

Meat:

Asn

600

r Cys

Gln

Thr

Val

Phe

680

Ser

lle

Asn

Gly

Val

160

Ala

Iie

Tyxr

Ser

Thr
840

- Thr

Ser

Ser

Ser

Cys

Phe

Cys

665

Ser

Val

Gly

Ser

Tyr

145

Arg

Leu

Ser

Ser

Ala

825

Lys

Pro

His

Arg

Gly ]

905

Leu

Glu

Val

650

Lye

Pro

Ser
Ser
730

Thr

Gln

Thr
Gly
810

Thr

Pro

23110

Met

Ala

635

Glu

Leu

Lys

Val

Lys

715

Cys

Asp

Phe

Ser
795
Trp

Lou

Val

Pro

620

Lys

Trp

Thr

val

Thr

Val

Lys

TJYS

780

Glu

Ser

Glu

Asp

Asn

860

- Gln

605
Cys

Asn

Val

Cys i

Thr
685
Gly

Gln

Lys

Val i

Ala
T65

Asn

Thr

His

Ile

Val

B45

Ser

Thr

Tyr

Ile

Arg

Gln

Gly

Ala
910

Pro

Tyr

Lys

655

Ala

Gly

Cys

Asp

Val

135

Ile

Asp

Glu

Ile

AsSp

815

Ile

Tyr

. Thr

Trp

Trp
895
Lys

Asn

Gln

640

Tyx

Lys

Thr

Val

Lys

120

Gly

Pro

Gln

Tyr

Ser

Val
880

His

Gly
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Cys Pro Leu Ser Gln Arg Pro Sexr Ala Phe Lys Gln Cys leu Leu Lys
915 920 925
Lys Cys
930

<210> 44
<211> 837
<212> PRT

<213> lHomo sapien

<400> 44
Met Ser Gin Thr Gly Ser His Pro Gly Arg Gly Leu Ala Gly Arg Trp
1 5 10 15

Leu Trp Cly Ala Gin Pro Cys Leu Leu Leu Pro Ile Val Pro Leu Ser
20 25 30
Trp Leu Val Trp Leu Leu Leu Leu Leu Leu Ala Ser Leu Leu Pro Ser
35 40 15
Ala Arg Leu Ala Ser Pro Leu Pro Arg Glu Glu Glu Ile Val Phe Pro
50 55 60
Glu Lys Ieu Asn Gly Ser Val Leu Pro Gly Ser Gly Ala Pro Ala Arg
65 70 5 80
Leu lLeu Cys Arg Leu Gln Bla Phe Gly Glu Thr Leuv Leu Leu Glu Leu
85 G0 95
Glu Gla Asp Ser Gly Val Gln Vai Glu Gly Leu Thr Val Gln Tyr Leu
100 105 110
Gly Gln Ala Pro Glu Leu TI.eu Gly Gly &la Glu Fro Gly Thr Tyr Leu
115 120 125

Thr Gly Thr Ile Asn Gly Asp Pro Glu Ser Val Ala Ser Leu His Trp
130 135 140
Asp Gly Gly Ala Leu Leu Gly Val Leu Gln Uyr Arg Gly Ala Glu Leu
145 150 155 160
His Teu Gln Pro Leu Glu Gly Gly Thr Pro Asn Ser Ala Gly Gly Pro
165 170 175
Gly Ala His Ile Leu Arg Arg Lys Ser Pro Ala Ser Gly Gln Gly Pro
180 185 190
Met Cys Asn Val Lys Ala Pro Leu Gly Ser Pro Ser Pro Arg Pro Arg
195 200 205
Arg Ala Lys Arg Phe Ala Ser Leu Ser Arg Phe val Glu Thr Leu Val

24/110
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Val
225
Tyr

Sor

Ser
305

Lou

Thr

Sor
385
Glu

ASD

fiis

Pro
165
Mext;

Gln j

210
Ala

Leu

Tle

Sor

Arg

2380

Gly

Cvs

Val

Gln

. Leu

370
Thir

Glu

Asn

Leu F

Gln
450

Pro

Cys

MAla

Asp

Leu

Arg

Gly

275

Ser

Pro

Gly

Ser

Gln

Gln

Asp

Thi

Asn

260

Glu

Phe

Val

340
Ala

Arg

Trp

Tyr

420

Val

Thr

Ala

Thx

Ala
500

liys

Val

245

Pro

Glu

Cvs

His

Phe

Asn

Ser

405

Gly

Thr

Phe

Ala

Lys
185
Cys

Asn Il

Met.

230

Met

Val

Gly

Ala

Phe

310

- 'I'hr

Ala !

Thr

Sexr

Val

3906

Pro

His

Phe

Gly

Leu

470

His

Met

Pro

215
Ala

Nla

Sor

Lys
375

Met

Cys

Pro
455

Trp

Ala

Ala

Leu

Gln

280

Gln

Thr

Ala

380

Pro

hla

Ser

L.eu

Gly

440

Asp

Cys

Pro

Gly

Ala
520

Phe

Ala

Val

265

Val

Arg

Ala

Thr

Cys

345

His

Ala

Leu

425
Lys

Ser

Trp

Arg

505
Gly

His
Ala
250
Val
Gly
Gly
Ile
Leu
330
Ala
Glu
IL'l“:e
Val
Arg
410

Asp

Asp

Gly
Ala
4490

Cys

Gly

25/110

Gly

235

Lvs

Thr

Pro

Leu

Leu

315

Gly

Ile

Leu

sSer

Met

3935

Phe

Lys

Tyr

His

His

475

Asp

Leu

Trp

220
Ala

Ala

Arg

Ser

300

Phe

Met

Val

Gly

Leu

380

Ala

Ile

Pro

Asp

Cys

460

Leu

Gly

His

Gly

Gly

Phe

Leu

Ala

285

Thx

Thr

Ala

Glu

His

365

Asn

His

Thr

Glu

Ala

445

Pro

Asn

Thr

Matl

Preo

525

Leu

Lys

Val

270
Ala

Asp

350

val

Gly

Val

Asp

Gln

Gly

Pro

Asp

510
Trp

Lys

His

255

Ile

Gln

Glu

Gln

Val

335

Asp

Phe

Pro

Asp

Phe

415

Pro

Arg

Leu

His

Cys

495

Gin

Gly

Arqg
240
Pro

Leu

Thr

Asn

Leu

Pro

400

Leu

Leu

Gln

Pro

Ala

480

Gly

Leu

Pro

O
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Trp Gly Asp Cys Ser Arg Thr Cys Gly Gly Gly val Gln Phe Ser Ser
530 535 510

Arg Asp Cys Thr Arg Pro Val Pro Arg Asn Gly Gly Lys Tyr Cys Glu

545 550 555 560

Gly Arg Arg Thr Arg Phe Arg Ser Cys Asn Thr Glu Asp Cys Pro Thr

565 570 575
Gly Ser Ala Leu Thr Phe Arg Glu Glu Gln Cys Ala Ala Tyr Asn Ilis
580 585 5%0
Arg Thr Asp Leu Phe Lys Ser Phe Pro Gly Pro Mot Asp Trp Val Pro
585 600 605

Arg Tyr Thr Gly Val Ala Fro G:n Asp Gln Cys Lys Lou Thr Cys Gln
610 615 €20

Ala Arg Ala Leu Gly Tyr Tyr Tyr Val Leu Glu Pro Arg Val Val Asp

625 &30 635 640

Gly Thr Pro Cys Ser Pro Asp Ser Ser Ser Val Cys Val Gln Gly Arg
645 650 655
Cys Ilo His Ala Gly Cys Asp Arg lle lle Giy Ser Lys Lys Lys Phe
660 665 670
Asp Lys Cys Met Val Cys Gly Gly Asp Gly Ser Gly Cys Ser Lys Gln
675 680 685
Ser Gly Ser Phe Arg Lys Phe Arg Iyr Gly Tyr Asn Asn Val Val Thr
630 695 700
Ile Pro Ala Gly Ala Thr His lle Leu Val Arg Gln Gin Gly Asn Pro
705 710 715 720
Gly His Arg Ser Ile Tyr Leu Ala Leu Lys Leu Pro Asp Gly Ser Tyr
725 730 735
Ala Leu Asn Gly Glu Tyr Thr Leu Met Pro Ser Pro Thr Asp Val Val
T40 745 150
Leu Pro Gly Ala Val Ser Leu Arg 'vr Ser Gly Ala Thr Ala Ala Ser
755 760 765
Glu Thr Leu Ser Gly His Gly Pro Leu Ala Gln Pro Leu Thr Leu Gln
710 715 780

Val Leu Val Ala Gly Asn Pro Gln Asp Thr Arg Leu Axg Tyr Scr Phe
785 Ta0 785 800
Phe Val Pro Arg Pro Thr Pro Ser Thr Pre Arg Pro Thr Pro Gln Asp
805 810 Bi5
Trp Leu His Arg Arg Ala Gln lie Leu Glu Ile Leu Arg Arg Arg Pro
820 825 830
Trp Ala Gly Arg Lys

26/110
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835

<210> 45
<Z211> 57
<212> DNA

<213> Artilicial Sequence

<220>

<223> Signal sequence

<400> 45

atgggotyggt cclgeatecat ccltgtttcty gtyggocaceyg ccaccggegt gcacage 57

<210> 46
<211> 19
<212> PRT

<213> Artificial Sequence

<220>

<Z23> Signal sequence

<A00> 46
Mt Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser

<210> 47
<21i> 372
<212> DNA

<213> Murine

<A00> 47

gaagtygaage tLhgaggagleo Lggaggaggo ttggtgcaac ctggaggatc catgaaactc &0
Ltettgtgeltg cetetggatt cactlctagt gacgoctygga tggactgygt cegocagtet 120
ccagaaaagg ggettgagly ggtltagctgaa attagaaaca aagctaataa tcatgcaaga 180

cactatgcte aqtctgtgaa agggaggtic accatclcaa gagatgattc caaaagtagt 240

27110

23
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glctacctge asatgaacag cttaagagel gaagaclotg geatttatta ctgtaccagg 300
acgtattatt acggtagcag ctacggatac tgeogatglcol gygggeacady gaccacggte 360

accgtctect ca 372
<210> 48
<211> 124
<212> PRT
<213> Murine
<400> 48
Glu Val Lys Leu Glu Giu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly
1 5 10 15
Ser Met Lys Leu Ser Cys Ala 2ie Ser Gly Phe Thr Sor Ser Asp Ala
20 25 30
Trp Met Asp Trp Val Arg Gln Ser Pro Glu Lys Gly Lew Glu Trp Val
35 40 a4b
Ala Glu Ile Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Gluo
50 55 €0
Ser Val Lys Gly Arg Phe Thr Ile Ser Ary Asp Asp Ser Lys Ser Ser
65 70 75 80
Val Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Ser Gly Ile Tyrx
85 ' g0 g5
Tyr Cys Thr Arg Thr Tyr Tyr Tyr Gly Ser Ser I'yr Gly Tyr {ys Asp
100 105 110
Val) Trp Gly Thr Gly Thr Thr Va. Thr Val Ser Ser
115 140
<210> 4%
<211> 327
<212> DNA
<Z13> Murine
<400> 49
gacatccaga tgactcagtc lLccagectec ctatctgeat ctgtgggaga aactglcacc 60
atcacatytc gaacaagtga gaatalttac agttattiag catggtatca gcagaaacag 120
ggaaaatclc cltcagcteoct ggtctataat geasaaacct tagcagaagg tgtgocatea 180
aggticagtg geagtggate aggcacacag ttttclcolga agatcaacag cclgcagect 240
gaagalttttyg ggagttattc ctgtcaacéL cattatygta ctccgtggac gttcaogtygga 300

28/110
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qgeaccaage tggaaalbcaa acgggcet

<210> 50

<211> 109
<Z212> PRT
<213> Murin
<400> 50
Asp Tle Gln
1

Thr

Glu Val

Leu Ala Trp
35
Tyr Asn
50
Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

<210> 51
<211> 345
<212> DNA

<213> Murin

<400> 51

gaaqgtgaayc
tectgtactyg
ccagagaagg
ttttatgatyg
gqtctatotge
cetbtittgett

<210> 52

<211> 115

Ala ¥

- Gly

@

Met: Thr Gl

Thy ih

20

Ile

Tyr Gln G1

Thr Le

Thr Gl
70
ser

85

Gly

Gly Th

160

Gly

Q

Llgaggagtc
cetecggatt
gacttgaqltyg
aglctgtgaa
aaatgaacaq

attggggecea

Tyr

n Sar Fro

r Cys

Gln

40

n Lys

u Ala Glu

n Phe Ser

Ser Cys

r ]J_VS Teu

tggaggagge
cacttttagt
ggttgctgaa
agggaggllc
Litaagacct

agggactectyg

g 'Thr

Ala Ser Leu
10
Ser Glu
25

Gly Lys Ser

Gly Val Pro
Ille
75

Leu Lys

His His
S0
Ile

Gln

Glu
105

Lys

ttggtgcaac
gacgootygga
attagacaca
accatctcaa
gaggacaccyg

gtcactgtct

29/110

Ser Ala Ser

Asn Ile Tyr

30
Gln

Pro Leu

Scr Phe

60

Arqg

Asn Ser Leu

Tyr Gly Thr

Arg Ala

ctggaggatc
tggactgggt
aagctaatga
gagatgattc
gecatttatta

ctgca

Val
15

Ser

Gly

Tyr

Leu Val

Ser Gly

Gln Pro
BO
I’ro

95

Trp

catgaaactc
cecgeeagtoet
tcatgcaata
caaaaatatt

ttgtaccagt

60

12¢
180
240
306
345

ol
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<212> PERT

<213> Murin

<400> 52
Glu Val Lys
1

Ser Met Lys

Trp Met

Ala Glu Ilc

50

Ser Val Lys

Val Tyr Leu

Tyr Cys Thr

Val Ala

115

Ser

<210> 53
<211> 327
<212> DNA

<213> Murin

<400> 53

gacattgtga
atcacctgeca
ggacaatctc
cgcticacag
gaggacclkgg
gggacaaagl

<210> 54
<211> 109
<212> PRT

<7213> Murin

e

Leu Glu

Leu Ser
20
Trp Val

Arg His

Gly Arg

Met
85

Gln
S5er Pro

100

<]

tgacccagtlc
aggccagtca
ctaaattact
gcagtggatc
cagattattt

tggagalaaa

=]

Glu

Cys

Arg

bys

Phe

70

Asn

Phe

Ser Gly

Thr Ala

Gln Ser
49
Ala Asn

Thr I.ie

Ser Leu

Ala Tyr

tcaaaaattc
gaglgtggga
gatttactct
tgggacagat
ctgticagcaa

acgggct

Gly Gly Leu
10

Ser Gly Phe

25

Clu

Fro lLys

Asp His Ala

Ser

Arg

Trp Gln

105

atgtccglaa
actactatag
gcatccaatc
ttcatictca

tatacctect

30/110

Val Gln Pro

Thr Phe Serx
30
heu Glu
45

Fho

Gly

Tle Tyr

Lys

Thr Giy

Thr Leu

110

cagtgggaga
tctyggtatea
ggcacactgg
ccalttaacaa

atccattcac

Gly
15

Gly
Asp Ala
Trp Val
Asp Glu

Ile
80

Asn

Iie
95

Tyr

Val 'Thr

cagggtcage
acagaaacca
gglcectgat
Ltgtgcecagtcl

glicggaoicy

60

120
180
240
300
321
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<A00> 54

Asp

Tyr
sSer
65

Glu

Thr

Ile val

Arg val

Val Trp
35

Ser Ala

50

Gly Ser

Asp Leu

Phe Gly

<210> 55

<211> 5

<212> BRT

<213>

<220>

<223> CDR

<400> 55

Mat

Ser 1

20
Tyr

Ser

Gly

Ala

Ser

100

Thr

Gln

Asn

Thr

Gly

Asp Ala Trp Met Asp

1

<Z10> 586
<211> 19

<212> PBRT

<213>

<220>

<223> CDhR

Artificial

5

Gln

Thr

Gln

Asp
70
Tyr

Thr

Ser

Cys

Lys

is

55

Phe

Phe

Artificial Sequence

Sequence

Gln

Lys

Pro

40

Thr

ile

Cys

Leu

Lys Phe
10

Ala Ser

25

Gly Gln

Gly Val

Leu Thr

Gln Gln

90
Glu Ile
105

317110

Mct

Ser

Pro

Ile

75

Tyr

Lys

Ser

Ser

Pro

Asn

Thr

Arg

Val

Val

Lys

45

Arg

Asn

Ser

Ala

Thr

Gly

30

Leu

Phe

Val

Tyr

Val

15

Thr

Leu

Thr

Gin

Pro
85

Gly

Thr

Ile

Gly

Ser

80
Phe
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<400> 56

Glu T.e Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu Ser
1 5 10 15

Val Lys Gly

<210> 57
<211> 13
<212> PRT

<213> Artificial Seguence

<220>
<223> CDR

<400> 57
Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly Tyr Cys Asp Val
1 5 10

<210> 58
<211> 11
<212> PRT

<213> Artificial Sequence

<220>
<7223> CDR

<400> 58
Arg Thr Ser Glu Asn Ile Tyr Scr Tyr Leu Ala
1 5 10

<210> 59
<211> 7
<212> PRT

<213> Artificial Sequence

<220>
32/110
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<Z223> CDhR

<400> 59
Asn hla Lys Thr Leu Ala Glu

1 5

<Z10> 60
<211> 9
<212> PRT

<213> Artificial Segquence

<220>
<223> CDR

<A00> 60

Gln His His %yr Gly Thr Pro Trp Thr

1 5

<210> 61
<211> 5
<212> PRT

<213> Artificial Sequence

<220>
<223> CDR

<400> 61
Asp RAla Trp Met Asp

1 5

<Z210> &2
<211> 19
<212> PRT

<213> Artificial Sequence

<220>

33/110

4
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<223> CDR

<400> 62

Glu Ile Arg His Lys Ala Rsn Asp His Ala Ile Phe Tyr Asp Glu Ser
1 5 10 15

Val Lys Gly

<2310> 63
<Z211> 4
<212> PRT

<213>» artificial Sequence

<220>
<223> ChR

<400> 63
I’ro Phe Ala Tyr
1

<210> 64
<211> 11
<212> PRT

<213> ArtifTicial Sequence

<220>
<223> CDR

<400> o4
Lys Aia Ser Gln Ser Val Gly Thr Thr Ile Val
1 5 10

<210> 65
<211> 7
<212> PRT

<213>» Artificial Sequence

34/110
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<220>
<223> CDR

<400> 65

Sor Ala Ser Asn Arg His Thr

1

<210> €6
<211> ¢
<2172> PRT

<Z13>

<220>
<223> CDR

<400> ¢6

5

Artificial Sequence

Gln Gln Tyr Thr Scxr Tyr Pro Phe Thr

1

<210> 67
<211> 1362
<Z212> DNA

<213>

<220>
<223>

<400> 67

gaggltgaaga
agetgegetyq
ceccgagaagg
cactacgoog
gtgtacctge
acctactact
accagtgtcoa

dgeaccadgeyg

Artificial

5

Heavy chain

tggaggaatc
cotectggetts
geetggaghyg
agagcqgtgaa
agalgaacaqg
acgggageag
gcgeocageac

goggeacage

Sequence

aggaggcegga
caccagcetct
qgtggeeyag
gggcaggtitc
cetacggygoeo
ctacggctat
caagggrece

cgeectggge

ctggtgcage
gacgcctgga
atcaggaaca
accatcagca
gaggacagcg
tgegacgtgt
agcgtgttcc
tgcectggtga
35/110

ccggcggeag
tggattgygt
aggccaacaa
gggacgacag
gcatctacta
ggggaaceygg
cceltggeaee

aggactactt

catgaaactg
gaggeagage
ccacgccagy
caagagatcc
cl.gcaccagqg
cacacltagtqg
cagcagcaaq

cccegaacoy

124
180
240
300
360
420
480G

&>
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gtgaccgtgt
cltygcagageca
ggcacccaga
aaggtggagce
ctgctgggag
agcagaaccc
aagttcaact
gagcagtaca
ctgaacggea
aaaaccatca
agcaygagalg
cccagcgaca
acccccccetg
aagagcagat

aatcactaca

<210> 68
<211> 454
<212> PRT

cctggaacag
gcggcctgta
cctacatcty
ccaagagceltg
gcececcagegtl
ccgaggtgac
ggtacgtgga
acagecaccta
aggagtacaa
gcaaggccaa
agctgaccaa
tcgecgtgga
tgctggacag
ggcagcaggy

cccagaagag

cggagceaLig
cagcctguyco
taacgltgaac
tgacaaguaco
gttecctgttc
ctgtgtggtyg
cggegtyggag
ccgggtggtg
gtgtaaggty
gggccageoc
gaaccaggtyg
gtgggagagce
cgatggcage
caacgtyg.ic

cctgagectig

<213> Artificial Sequence

<220>
<223> Heavy

<400> 68

chain

accagcggcoy
agocgtggiga
cacaagccca
cacacclygcc
ccccccaage
gtggatglga
gtgcacaatg
tcecgtgetga
tccaacaagg
agagagccoee
tceetgacet
aacggccage
ticttecectgt
agctygeteeg

tecect.ggea

Lgcacacctt
ceglgeccag
geaacaccaa
ccceclgcee
ctaaggacac
gccacgagyga
ccaagaccaa
cecgtgoeigea
ccectgectge
aggtgtacac
goctygtgaa
ccgagaacaa
acagcaagct
tgatgcacga

a9

cceegeeglyg
cagceagccty
ggtggacaag
Lygcceceegag
cctgatgatc
ccetgaggtlyg
gcecagyggag
ccaggattgg
cecltatcecgag
cclgeeeect
gggcttctac
ctacaagacc
gaccglggac

ggcecotgeac

540
600

(e}
)}
(@]

120
780
840
e
260
1020
1080
1140
1200
1260
1320
1362

Giy Val Gln Pro

10 1

Glu Val Lys lLeu Glu Ser Leu Gly Gly

1

[%5)
(93}

Phe Thr Ser Ala

30

5Glu

Ser Met Leu Scr Gly Sor

Lys Cys Ala

20 25

Asp

Val Gln Ser Glu Licu Val

40

Trp Met Asp Liys Gly Trp

35
Tle

Trp Arg

Ala Asn Asn Asn His Ala Arg His Ala Glu

60

Arg Lys Tyr

I3
=
w
84}

Ser

80

in
3
H

Phe Thr lle Ser

70

Ser Ser ASp Lys !

65
Val

Lys Arg

Ala
90

Ile
95

Gln Met Leu Glu Ser

B5
Thr

Tyxr Leu Asn Ser Arg Gly Tyr

Thr Tyr Gly Ser Ser Gly

105

36/110

Tyr Cys Arg Tyr Cys Asp

100

Tyr Tyr

110
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Val

Gly

Gly

145

Val

Phe

val

Val

Lys

225

Leou

Thr

Val

Val

Ser

305

Leu !

Ala

Pro

Gln

Ala

385

Thr

Leu

Trp

Prao

130

Thr

Thr

Pro

Thr

Leu

Leu

Glu
290
Thr

Gln

Val

310

Val

Pro

Thr

Gly

115

Ser

MAla

Val

Ala

val
195

His I

Cys

Gly

Met

His

275

Val

Tyrx

Gly

Val

Thr

Val

Mla

Ser

Asp

Gly

i
fmt
0]

N
(o3
o

Glu

His

Arg

Lys

Glu

340
Tyr

"~ IJéU

Trp

Val

Asp

Gly

I’ho

e

Ser

P?ro

Lys

Pro

215

Ser

Asp

Asn

Val

Glu

325

]JYS

Thr

Thr

Glu ¢

Lieu
405
Lys

Thr

Bro

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Arg

Pro

Ala

Val

310

Tyr

Thx

L.eu

Cys

193]
-
‘
2]

390

Asp !

Ser |

Leu

Ser

Ser

Agn

215

His

Val

Thr

Glu

Lys

295

Ser

Lys

lle

Pro

Lieu

375

- ASND

Val
120
Mla
Leu

Gly

Ser

r heu

200

Thr

Thr

Phe

Pro

Val

280

Thr

Val

Cys

Ser

Gly

- Asp

Trp

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Glu

265

Lys

Lys

Leu

Lys

Lys

345

Ser

. Lys

Gln

Gly

Gln

Val

Sex

Lys

Leu

170

Leu

Thr

Val !

Pro

Thr

Val

Ser

‘Ser

Asp
155

Thr

Gln

Thr

Asn

Arg

Val
315

Ser #

330 ‘

Ela
Arg
Gly
Pra
Ser

41.0
Gln

37110

Lys

Asp

Phe

Glu

395

Phe

Gly

Ser
Lys
140

Tyr

Ser

&)
o)
a1

Thr
Lys
220

Cys

Pro

Trp

Glu
300

Leu

Tyr
380

Asn

Phe

Ala

125

Ser

Phe

Gly

Lieau

Iyxr

205

Lys

Pro

Lys

5 Val

Tyx

285

His

Lys

Tieu
365

Pro

Leu

Val

Ser

Thr

Pro

Val

Ser

130

Tle

Val

Ala

Val

270

val

Gln

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr

Phe

Thr

Ser

Hisg

175

Scr

Cys

Glu

Pro

Lys

255

Val

Asp

Tyr

Asp

Leu

335

~rg

Lys

Asp

Lys

Ser

415

Ser

Lys

Gly

Pro

160

Thr

val

Asn

Pro

Glu

240

Asp

Asp

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

4G0

Lys

Cys

o
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420 425 430
Ser Val Met His Glu Ala Lew His Asn His Tyr Thr Gln Lys Scer Leu
435 4490 1415

Ser Leu Ser Pro Gly Lys

450
<210> 69
<211> 642
<212> DNA
<213> Artificial Sequence
<220>
<223> Light chain
<400> 69
gacalccaga tgacccagag ccccgecage ctgagegceaa gegtgggoega gacegtecace 60
atcacctgca ggaccagcga gaacatctac agctacclgg ccetygtalca geagaagcag 120
ggcaagagec cccagctget ggtgtacaac gceccaaaacce tggocgaagg cgtgecctet 180
aggttcagcg gaagcggaag cggcacccag ttcagccica agalcaactc cctgcagece 240
gaggacttcg gcagctacay clgccagcac cactacgyca ctcocltggac ctitggegge 300
ggcaccaagc tggagattaa gcgtacygglg gcecgcocccca gegigttcat cttcccecee 360
agcgatgage agctgaagag cggcaccgcce agcegtgatgt gtectgetgaa caaclktctac 420
ccocecgggagg ccaaggbtgeca gtggaaggly gacaatgoee tgcagagogg caacagcecag 180
gagagcgtga ccgagcagga cagcaaggac tcecacclaca goctgagcecag caccctgacce 5410
ctgagcaagg ccgactacga gaagcacaag gtgtacgeoet gtgaggtgac ccaccaggge 600
ctglecagee ccghgaccaa gagelicaac cggogegagl go 642
<21¢> 70
<211> 214
<212> PRT
<Z13> Artificial Sequence

<220>
<223>

<400> 70

Light

chain

Asp Ile Gln Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly

i

5

10
38/110

15
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Glu Thr Val Thr Ile Thr Cys Arg Thr SefMGlu Asn Ile Tyr Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Scr Pro Gln Leu Leu Val
35 40 15
Tyr Asn Ala Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Asn Ser Leu Gln Pro
65 T 75 80
Glu Asp Phe Gly Sor Tyr Ser Cys Gln His His Tyr Gly Thr Pro Trp
85 90 g5
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Thr vVal Ala Ala
100 105 110
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 ' 125
Thr Ala Ser Val Val Cys Lou Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gin
145 150 155 160
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser ''Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Scr Lys Ala Asp Tyr Glu Lys His Lys Val TPyr

180 185 120
Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 ' 205
Phe Asn Arg Gly Glu Cys
210
<210> 71

<211> 1335
<212> DNA

<213> Artificial Seqguence

<220>

<223> Heavy chain

<4Q0> 11
gaggtgaaac Lggagygaaay cggoeggegga clggtygcage ccggeggelte aatgaagetg 60

agctgcacceyg ccageggeitt caccttotet gacgécﬁgga tggactgggt gaggcagage 120

39110
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cccgagaagyg
Llctacgacyg
glgtacctcc
ccelitgect
cccagegtgt
ggclgeeigg
ctgaccagcg
agcagcgtgg
aaccacaagg
acccacacct
tLlccecececa
gtggtggaly
gaggtgcaca
gtglccgige
gtgtccaaca
cccagagagco
gtgtcecetga
agcaacggce
agcttecttce
ttcagectget
ctgboececetyg

<210> 72
<211> 44%
<212> PRT

gcctggagtg

agagecgtgaa
agatgaacag
attggygygcca
Lececececctgge
tgaaggacta
geglgcacac
tgaccgtgee

ccagcaacac

gceececcectg

agcectaagga
tgagccacga
atgccaagac
tgaccgtgct
aggeectgee
cecaggtata
cctgectggt
agcceogagaa

tgtacagcaa

ccgtgatgea

gcaag

ggtggctgag
gggcaggttc
cctgaggccce
gggcacacta
ceceagouyc
cttcceeogaa
cttececegee
cagcageage
caaggtggac
ccctgeccecec
caccctgatg
ggaccctgag
caagcccagg
gcaccaggat
tgcccctatce
caccctgecec
gaagggcl.tc
caactacuag
gctgaccgtyg
cgaggeecty

<213> Artificial Sequence

<220>

<223> Heavy

<400> 72

Glu Val Lys
1

Ser Met Lys

Trp Met Asp
35
Ala Glu Ile
50

chain

Leu Glu
5

Leu Ser

20

Trp Val

Arg His

Glu

Cvys

Arg

Lys

Ser Gly

Thr Ala

Gln Ser
40

Ala Asn

atcaggcaca
accatcagea
gaggalaccy
gtgaccgtgt
aagagcacca
ccggtgaccy
gtgctgcaga
ctgggecaccc
aagaagglagg
gagctgctagy
atcagcagaa
gtgaagllca
gaggagcagtl
tggctgaacg
gagaaaacca
cctagcagaqg
taccccagcyg
accacceace
gacaagagca

cacaatcact

Gly Gly ILeu
10

Ser Gly Phe

25

Pro Glu

Asp His

40/110

aggccaacga
gggacgacaq
gcatctacta
ccagcgcocay
gcggeggeac
tgtcctggaa
geageggect
agacctracat
agcccaagag
gaggceccccecag
cecceegagytl
actggtacgt
acaacagoecac
gcaaggagta
tcagcaaggce
atgagctgac
acatcgceogl
ctgtgeigga
gatggcagca

acacaccagaa

val Gln Pro

Thr Phe Ser

30

Leu Glu
45

Ile Phe

60

Tyr

ccacgccatc
caagaacatc
clygcaccage
caccaagggce
agcegeeoly
cagcggagee
glacagcotyg
clgtaacgtyg
clgtgacaag
cgltgttcctg
gacctgtgtg
gyacgygcgly
claccaggly
caagitgtaag
caagggccag
caagaaccag
ggagtgggagy
cagecgatgge
gggcaacgig

gagccigage

Gly Gly
15
Asp Ala

Trp Val

Asp Glu

180
210
300
360
120
480
540
600
660
120
780
840
200
260
1020
108¢C
1140
1200
1260
1320
1335
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Sar
65
Val

Tyr

Val

Lys

145

Lcu

L.ou

Thr

Val

Pro

225

Pheo

Val

Phe

Pro

Thr

305

Val

Ala

Arg

val

Tyr

sSor

Thr

Thr

Asn

Arg

290

Val

Scr

Lys

Asp

Phe

Lys

Leu

Thr

5cr

115
Lys

Tyr

Ser

Thr

185

IJ_YS

Trp

275

Glu

Leu

Asn

Gly

Glu
355

Tyrx F

Gly

Gln

Ser

100

Ala

Phe

- Gly

Lou

180

Tyr

Lys

Pro

Lys

Val

260

Tyr

Glu

I.sys

Gln
340

Leu

Met
85

Pro

Ser

x Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Ala

325

Pro

Thr

Ser i

Phe

70

Asn

I’he

Thr

Sor

Glu

150

lilis

Ser

Glu

Pro

230

Lys

Val

hsp

Tyx

Asp

310

Leu

Arg

Lys

Thr

Ser

Ala

TJYS

Gly

135

Pro

Thy

Val

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Ile

Ile

Leu

Gly

120

Gly

Val

Phe

vVal

Val

200

I.rys

Leu

Thr

Val

Val

280

Ser

Leu

hla

Pro

Gln

380
Ala

Ser
Arg
Trp
105
Pro
Thr
Thr
Fro
Thr

185

Asn

Leu
Leu
Ser
265
Glu
Thr
Asn
Pro
Gln
345

Val

Val

Arg
Pro
1]

Gly
Ser
Ala
‘Jal
Ala
170

Val

His

r Cys

Gly
Met:
250

His

Val

Glu

41/110

Asp
15

Glu
Gln

Val

Ala

Pro

Lys

Gly
235
Ile
Glu
His
Arg
Lys
315

Glu

Tyr

T Leu

Trp

Asp

Gly

Phe

Leu

140

Trp

Leu

Ser

Fro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thx

Glu

Ser

Thr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Leu

110

Leu

Cys

Ser

Ser

Ser

190

Asn

Hig

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ile

95

Val

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phea

Pro

255

Val

Thr

Val

Cys

Ser

235

Pro

Val

Gly

Ile

80

Tyx

Thr

Fro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

L.eu

Lys

320

Lys

Ser

Lys

Gln
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370

Pro Glu Asn

385
Phe

Ser Phe

Gln Gly Asn
Thr

435

His Tyr

<210> 73
<211> 642
<212> DNA

Asn Tyr

Lys

375

Thr Thr

390

Leu Tyr
405
Val Phe
420

Gln Lys

Ser

Ser

Ser

Lys Leu

Ser

Cys

Ser

440

Leu

<213> Artificial Seguence

<220>
<223> Light

<400> 73

gacabtcgtga
atcacttgca
ggccagagec
aggtttactg
gaggacctgg
gggaccaayc
agcgatgagco
cocoegggagy
gagagcgiga
ctgagcaagg
ctgtccagcee
<210> 71
<211> 214
<212> PRT
<213>

<Z220>

<223> Light

chain

tgacccagag
aggccageca
ccaagcltect
gcagecgycte
cegattactt
tggagattaa
agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

chain

ccagaaaltc
gagegtggge
gatctacagc
aggcaccgac
ctygccagecag
gecgtacggtyg
cggraceyce
gtggaaggtg
cagcaaggac
gaagcacaay

gagcttcaac

Artificial Seguencce

Pro Val
395

Pro
Thr val Asp
410

Val
125

Met His

Leu Ser Pro

atgagcgtga
accactatecg
gccagcaaca
ttecatcctga
tacaccagoct
gcegeceeca
agegtagtgt
gacaatgcce
tccacctaca
gtgtacgcct

cggggegagt

42/110

380

L.cu

I Ser

VS Arg

Glu Ala Lecu
430
Gly Lys

445

cecglgygega
tgtggtacca
ggcacaccgy
ccatcaacaa
acccclteac
gcgtgttcat
gtetygctgaa
Lgecagaqgocygqg
geetgageag
glygaggtgac
go

Asp Gly

400
Trp Gln
415

His Asn

cagggtglcc
gcagaageco
agtgoececgac
cgtgcagage
clttecggetea
cttecoccoee
caacttctac
caacagcoeaqg
cacacctgacc

ccaccaggyge

60

120
180
240
300
360
420
480
540
600
647
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<400> 74

Asp

1

Asp

Ila

Ty

Ser

Glu

Thr

Pro

Lys

145

Glu

Ser

Ala

I’he

Ile Val

Arg Val

Val Trp

35

Sor Ala

50

Gly Ser

Asp Leu

Phe Gly

Ser Val
115

r Ala Ser

130

Val Gln T

Ser val

Thr leu

Cys Glu

195
Asn Arg
210

<210> 75

<211> 372

<212> DNA

<213>

<220>

<223>

Mol

Ser 1

20

Tyr

Sor

Gly

Ala

Ser

100

Phe

Val

Thr
180
Val

Gly

Gln

Msn

Thr i

Asp
B85
Gly

TIYS

Glu

165

Leu

Thr

Glu

Heavy chain

Gln

a Thr

Gln

Arg

Tyr

Thr I

y IPhe

. Cys

Val

150

Gln

Ser

His

Cys

Ser

Cvys

Lys

His

95

Phe

Phe

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Gln

Lys

’ro

40

Thx

1le

Cys

TL.eu

Pro

120

Leu

Asn

Ser

Gly
200

Lys Phe
10

Ala Ser

25

Gly Gln

Gly Vail

Leu Thr

Gln Gln
90

Glu Ile

Asn Asn

Ala Leu

IJYS As P

Asp Tyr

185

Leu Ser

43/110

Met

Gln

Ser

Pro

Ile

75
Tyr

Ser

Ser

Ser

Pro

Asp

60

Asn

Thr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Val

Val

Lys

45

Arg

Asn

Ser

Thr

Tleu

125

Pro

Gly

Tyr

His

Val
205

Thr

Gly

30

Leu

Phe

Val

Tyr

Val

110

Lys

Arg

Asn

Ser

Lys

180
Thr

Val

15

Thr

Leu

Thr

1ln

Pro

85

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Thr

Ile

Gly

Ser

80

Phe

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser

g
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<400> 75

gaggtgaage
agctgegectg
cccgagaagqg
cactacgccg
gtgtacctge
acctactact

accgtgagceca

<210> 76
<211> 124
<212> PRT

tggacggaatc
cctetggett
gcctggagtg
agagcgtgaa
agatgaacag
acgggagcag

ac

=

aggaggcegga
caccagctct
ggtggcegag
gggcaggttic
cctecoegggeo

ctacggctlat

<213> Artificial Sequence

<220>

<223> leavy

<A00> 16

Glu Val
1

Lys

Ser Met Lys

Trp Met Asp
35
Ala Ile
Ser
65

Val

Liys

Tyr Leu

Tyr Cys Thr

val Trp Gly

115

<210> 77
<211> 327

chain

Leu Glu

Leu Ser
20
Trp Val

Arg AsSn

Gly Arg

Gln Mect
85
Arg Thr
100

Thr Gly

Glu

Cys

Arg

Ser
Ala

Gln Ser
40

Asn
Ile
Ser Leu
Tyr

Tvr

Leu Vali

120

ctgglgcagc
gacgcctgga
atcaggaaca
accatcagca
gaggacagcg
tgcgacgtgt

Gly Gly Leu
10

Ser Gly Phe

25

Pro Glu

Asn His
Ser

Arg

Ala
20

Arg Glu

Gly Secr Ser

105
Val

Thr Ser

44/110

ccggeggeag
tggaligggt
aggccaacaa
gggacgacayg
gcatclacta

ggggaaccygg

Val Gln

Thr Ser
30
Glu

Ser

Gly

Arg
60

Tyr

Ser Lys

Asp Ser Gly

Tyr Gly Tyr

110

catgaaactg
gaggcagagc
cecacgacagyg
caagagctec
ctgcaccagg

cacactagtc

Gly Gly
15
Asp Ala

Trp Val

Ala Glu

Ser

80

Ser

lle
85

Tyr

Cys Asp

60

120
180
240
300
360
372
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<217> DNA
<213>» ArlLif

<220>
<223> Light

<AQC> 77
A gacatccaga
atcacctgea
gygcaagagoc
aggticagoy
gagqgacticg

ggcaccaagc

<210> 78
<211> 109

<212> PRT

leial

chain

tgaceeagay
ggaccagega
cecagatgol
gaagcggaaqg
qeageltacag

tggagattaa

Seguence

ccecgecage
gaacaltctac
ggtgtacaac
cggeacaecag
clgccageac

gegtacy

<213> Artificial Scquence

220>
<223> Light

<A00> T8

Asp 1le Gln
1

Thr

Gl Val

Leu Ala Trp
35
Asn Ala
50

- Gly 8§

Tyr

Phe

Thr Gly

r Gly

chain

Mt Thx

[#1]

Thr I
20
Tyr Gln

Lys 'Thr

Ihr

Ser

8BS
Gly

Gly

Gly
100

Gln

> Thr

Gln

Leu

Gln

70

Tyr

Thr

Scr Pro
Arg
Gln
40

Glu
Ser
Ser

Cys

Lys l.eu

ctygagedcaa
agctaccltygqg
gccaaaaccc
ttcagecetca

cactacggea

Ser Leu

10

Ala

Thr
25
Gly

Ser Glu

Lys Ser
Gly Val

Ile
15

Leu Lys

Gln His His
90
Glu Ile Lys

105

45/110

Pro ¢

gegigggeyga
cctggtatca
tggcecgaagy
agatcaactc

ctecctggac

Ser Ala Scr

Ile Tyrx
30
Gln
45

Fro Leu

Arg pPhe

60

Agn Ser Leu

Tyr Gly Thr

Arg Thr

gaccgtecace 60
120
180
240
300
327

gcagaagcayg
cgtygccctet
cetgeagece

ctttggcggce

Val
15

Ser

Gly

Tyr

Leu Val

Ser Gly

Gln Pro
80
Pro Trp

95
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<210>
<211
<212>

79

345
DNA
<213>

<220>
<223>

<400> 79

gaggtgaaac
agctgcaccyg
cccgagaagg
tictacgacy
gtgtacctcc
ccectitgoot

<210> 80
<211> 115
<212> PRT

Heavy chain

tggaggaaag
ccagocggcett
geetggagtyg
agagcgigaa
agatgaacag

altggggcca

Artificial Sequence

cggcggcgga
caccttictct
ggtggctyag
gggcaggtic
cectgaggeco

gggcacacta

<213> Artificial Sequence

<220>

<223> Heavy

<40C> BO
Glu Val
i

Lys

Ser Met Lys

Met hsp
35

Gilu Ile
50

Ser Val Lys
65

Val

Tyr Lcu

Tyr Cys Thr

chain

Leu

Leu
20
Trp Val

Arg His

Gly Arg

Gln Met
85
Ser Pro

100

Glu

Cys

Arg

Lys

Phe

Phe

Ser Gly

Thr Ala

Gln Sor
40
Ala
55
Thr

Asn
Ile
Iau

Ser

Ala Tyr

ctyggtgcage
gacgcctygga
atcaggcaca
accalcagea
gaggataccg

gtcaccglgtl

Gly Gly lLcu

10
Ser Gly Phe
25
Glu

Pro Lys

MAsp His Ala

Ser Asp
75
Pro Glu

90
Gly

Arg

Trp Gln
105

46/110

ccggcggeote
tggactgggt
aggccaacya
gggacgacagy
gcatctacla

ccagce

Val Gln Pro

Thr Phe Ser

30
Ieu Glu
45

Phe

Gly
lle Tyr
Ser Lys
Thr

Gly

Leu

110

Gly Thr

aaltgaagctg
gaggcagaga
ccacgeccate
caagaacate

ctgcaccagoe

Gly
15

Gly
Asp Ala
Trp Val

Giu

Ile
80

Asn
Tle Tyr

Val Thr

&0

120
18C
240
300
345
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Val Ser Ser

1135

<210>» 81
<211> 327

<212> DNA

<213> Artificial Sequence

<220>
<223> Light
<400> 81
gacatcgtga
atcactigca
gygccagqgagco
aggtttactg
gaggacctgg

gggaccaage

<210> 82
1ns
PRT

<211>
<212>

chain

tgacccaygag
aggccagoca
ceaagetoct
geageggceic
ccgattactt

tggagattaa

ceagaaattc
qgagegtggge
gatctacaqgc
aggcaccgac
ctgccagcag

geygtacy

<213> Artificial Sequence

<220>
<223> Light
<400> 82

Asp lle Val

Arg Val

Ile Val Trp

35
Tyr Ser Ala

Ser Gly Ser

chain

Met Thr

o

S5¢r Ile
20
Tyr Gln

Ser Asn

Gly Thr

Gln

Thr

Gln

Arg

Asp
70

Ser

Cys Lvs
Pro
10

Thr

Lys

His
25

Phe Ile

Gln Lys
Ala
25
Gly

Gly

Leu Thr

atgagcgtga
accactatcg
gccagcaaca
ttcatcctga

tacaccagcet

he Met
10
Sar Gln

Gin Ser

Val Pro

47/110

ccygtgggega
tgtggtacca
ggcacaccgg
ccatcaacaa

acccecttcac

Ser Val Thr

Ser val Gly

30

Pro Lys Leu

45
Arg

Asp Phe

a0
val

Asn Asn

cagggtgtec
gcagaagcea
agtgccecgac
cgtgcagagc
cttcggctca

Val
15

Gly
Thr Thr

Leu Ile

Thr Gly

Gln
80

60

120
180
240
300
327
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Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Thr Ser Tyr Pro Phe

85

90

Thr Phe Gly Ser (Gly Thr Lys Leu Glu Ile Lys Arg Thr

<210>
<211>

83
1362
<212> DNA

<213>

220>
<223>

<400> 83

gaggtgcage
tcttgegetg
cceoggcaaag
cacltacgccy
ctgtacctge
acctactact
accgtgtcca
agcaccageg
glgaccglgt
clgcagagca
ggcacccaga
aagytgygage
ctyctgggag
agcagaaccc
aagttcaact
gagcagtaca
ctyaacgygca
apaaccatca
agragagatg
cccagegaca
acceccecctyg
aagagcagat

aatcactacsa

100

Heavy chain

tggltcgaaaqg
ccteccggett
gectggagig
agagcgtgaa
agatgaacag
acgggageag
grgeeageac
gcggeacagce
cctggaacag
gcggectgta
cctacatctg
ccaagadctg
gcecccagegt
ccgaggtgac
gglacgltgga
acagcaccta
aggagtacaa
gcaaggcocaa
agclgaccaa
tcgeegtgga
tgctggacag
ggcageagyg

cccagaagag

Artificial Sequence

cggoygygeygygc
caccttcagc
ggtggcogag
ggggaggltc
cctgagggce
ctacgyctat
caagggccee
cgeectggyge
cggagecclg
cagcoetgayc
taacgtygaac
tgacaagacc
gtteclgtic
ctgtgtgygtg
cggcglggag
ccgggtygty
gtgtaaggtg
gggeragooe
gaaccaggig
glgggagage
cgatggcagc
caacgtgutc

cctgageetyg

105

ctggtgcage
gacgcctgga
atcaggaaca
accaltcadgca
gaggacaccg
tgcgacgtgtl
agegtgttec
Lgcctggtga
accageggeg
agcgtgglga
cacaagccca
cacacclyce
ccecceaage
gtggatgtga
gltgcacaaty
tcecgtgetga
tccaacaagqg
agagagceoc
tcectgacct
aacgyccagco
ttcttectlgt
agcigetoeog

tccecectiggca

48/110

ccggaggaag
tggattgggt
aggccaacaa
gggacaacygc
ccglgtacta
ggggccaggg
ccelggecee
aggactactt
tgcacacctt
cegtgecocay
gcaacaccaa
ccecectgoeee
ctaaggacac
goccacgagyga
ccaagaccaa
cecgltgetgca
ccetgectge
aggtgtacac
gecebggigaa
ccgaygaacaa
acagcaagct
tgatgcacga
ag

85

cetcaggety
gaggaeaggec
ceacgecagy
caagaacagc
ctgegeecyy
cacactagtlg
cageageaag
cceccgaacey
cecoecgeegta
cagcagecty
ggtggacaay
tgeeccocgag
cchgatgate
ccectgaggtg
geccaggygag
ccaggatigg
cootategag
colgecocct
gyggetictac
cltacaagacc
gaccgltggac

ggcectygcac

120
180
240
300
360
420
480
540
600
660
720
780
B840
900
960
1020
1080
1140
1200
1260
1320
1362
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<21G> 84

<211> 45

4

<212> PRT

<213> Artificial Sequonce

<220>

<223> He

<400> 84
Glu val
1

Ser Leu

Trp Met

Ala Glu

Ser Val

Len Tyr

Tyr Cys

Val Trp

Gly Pro

130

Gly Thr

115

Val Thr

Phe Pro

val Thr

Val Asn

210

i.ys Scr

avy

Gln

i.au

Ala

Gly

115

Ala

Val

Ala

Val

195

His

chain

Lew Val Glu Ser

Leou Ser Cys Ala
20
Trp Val Arg Glo

Arg Asn Lys Ale
55

Gly Arg Phe Thrx

70
Gln Met Asn Ser
85

Arg Thr Tyr Tyr
100

Gln Gly Thr Lou

- Val Phe Pro Lou

135
Ala Leu Gly Cys
150
Ser Trp Asn Ser
165

Val Leu Gln Ser

Lys Pro Ser Asn
215
Asp Lys Thr His

230

Gly

Ala

Ala

A0

Asn

Ile

Leu

Tyr

Val.

120

Ala

Leu

~ Leu

200
Thr

Thr

Gly

Ser

25

Pro

Asn

Ser

hrg

Val

Ala

Gly

185

Gly

Lys

Cys

Gly
10
Gly

Gly

His ]

Arg

Ala

90

Ser

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Pro

49/110

Leu

Phe

Lys

Ser

Ser

Ser

Asp

155

Thr

Tyr

Gin

Asp

Pro

235

Val

Thr

Gly

Arg

&0

Asn

Asp

Tyr

Ser

Lys

140

Tyr

Scer

Ser

Thr

Lys
220

Gln

Phe

Leu

45

His

Ala

Thr

Gly

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

PXo

Pro

Ser

30

Tyr

Lys

Ala

Tyr

110

Scr

Thr

Pro

Val

Ser

150

Ile

Val

Ala

Gly

15

Asp

Trp

Rla

Asn

Val

95

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Gly

Ala

Val

Glu

Ser

80

Tyr

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

FPro

Glu
240



PL63739

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 255
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270
Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
275 280 285
Val Glu Val His Asn Ala Lys Thr Lys Pre Arg Glu Glu Gln Tyr Asn
290 295 300
Ser Thr Tyr aArg Val Val Ser Val Leu Thr vVal Leu His Gln Asp Trp
305 310 315 320
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
325 330 335
Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
340 345 350

Pre Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360 365
Gln val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile
370 375 380
Ala val Glu Trp Glu Ser Asn Gly Gln Pro Giu Asn Asn 1yr Lys Thr
385 3590 395 400
Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
405 410 415
Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
420 425 430
Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
435 440 445
Ser Leu Ser Pro Gly Lys
450

<210> 85
<211> 1362
<212> DNA

<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 85
50/110
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gaggigcage
tecttgegeltyg
cecegygcaaag
cactacgeog
ctgtacotgce
accractact
accglgtcca
agcaccagoeyg
gtgaccgtat
ctygcagagca
ggcaccecaga
aagg Lhggage
ctgctgggas
ageagaacco
aagticaact
gagcagtaca
ctgaacggca
aaaaccatca
agcagagaltyg
ccecagegaca
accceeechy
aagagcagat

aatcacitaca

<210> 86
<211> 454
<212> PRYT

tgagtcgaaag
cectecggelt
geaetiggagtyg
agagogltgaa
agatgaacaqg
acgggagoeaqyg
gegoecageac
geggeacage
cetggaacag
gcggoectgla
cetacabteotg
ccaagagectyg
gecoccagegt
ceygagglgac
gagtacgtaga
acageaccta
agygactacaa
gcaaggecaa
agclgaccaa
Logeecgtygga
Lgctggacag
ggeageagqg

coeiadgaagag

cggeggceggec
caccltecago
ggtggcegay
ggggaggttc
cetgaggyee
ctacggctat
caagggeees
cgcectggge
cggaqgecectg
cagcougagc
taacgtgaac
tgacaagace
gttcctgtte
ctgtgtgglyg
cggoglggag
cocggyltyggtg
gtgtaaggig
gggcoaygcca
gaaccaggly
gtgggagagc
cgatggcaqae
caacygtqgute

coctgageoctyg

<?213> Artificial Seguence

<220>
<223> Heavy

<A00> 86
Glu val Gln
1

Ser Loeu Arg

chain

cltggtgeage
gacgecctigga
atcaggaaca
accatcagca
gaggacaccg
tgcgacgtgt
agegtgttoeo
tgcectggtga
accagoegyoyg
agcgtggtga
cacaagcecca
cacacctgec
cccococaage
gtyggatgtga
gtgcacaatg
Lcegtgetga
tccaaéaagg
agagagcoce
t.ceectgacct
aacggccagc
ttoticotgt
agctgcteeyg

t.ccecectggca

ccggaggcag
tggattgggt
aggccaacaa
gggacaacgc
cocgtgtacta
qggggccagygyq
ccectggoecee
aggactactt
tgcacacctt
ccgtgaceag
gcaacaccaa
ccececctgece
claaggacac
gccacgagga
ccaagaccaa
ccglygctgcea
cectgectge
agygtgtacac
geceltggtgaa
ccgagaacaa
acagcaagct
tgatgcacga

ag

cclcaggety
gaggcaggec
ccacgccagg
caagaacagc
cltgcacccgqg
cacactagtg
cagcagcaag
ccococgaaccy
cceegeeghyg
cagcagccly
ggtggacaag
tgcceceegayg
cctgatgatc
cecoltgaggtg
gececagyggay
ccaggattgqg
ccctategag
cctgeeeoct
gggcttctac
ctacaagacc
gaccgtggac

ggceectgeac

Leu Val Glu Ser Gly Gly Gly 'Leu Val Gln Pro Gly Gly

5

10

15

L.eu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Rsp Rla

20

25

30

Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

40

S51/110

45

60
120
180
240
300
360
420
180
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1362

GE
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Ala Giu Ile Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu
50 55 - 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

Tyr Cys Thr Arg Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly Tyr Cys Asp
100 105 110
Val Trp Gly Gln Giy Thr Leu Val Thr Val Scr Ser Ala Ser Thr Lys
115 120 125
Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Scr Thr Ser Gly
130 135 140
Gly Thr Ala Ala Teu Gly Cys Leu Val Lys Asp Tyr Phe Prec Glu Pro
145 150 . 195 160
Val Thr Val Ser Trp Asn Ser Cly Ala Leu Thr Ser Cly Val His Thr
165 170 175

Pha Pro Ala Val lLeu Gln Ser Ser Gly Leu Tyr Ser Leu Scr Ser Val
180 185 190

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn

195 200 205
Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro
210 215 220

Lys Ser Cys Asp Lys Thr llis Thr Cys Pro Pro Cys Pro Ala Pro Glu

225 230 235 240

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp

245 ) 250 255

Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp

260 269 270

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
275 280 285
Val Giu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
290 295 300
Ser Thr Tyr Arg Val Val Secr Val Leu Thr Val Leu His Gln Asp Trp
305 310 315 320
Leu Asn Gly Lys Gilu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
325 330 335
Ala Pro lle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
340 345 350
Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn

52/110
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Gln Val
370
Ala val

385

Glu
Thr Pro
Val

Leu

Scr Val

o
0
5t

Scr Leu

450

<210> 87
<211> 1362
<212> DNA

Leu Thr

Trp Glu

Cys

Scr

360
Leu Val
375

Asn

380

Val lLeu
405
Asp

420

l)ys
Glu

Mis

Gly

Asp Ser

Ser Arg

Ala

Trp

His

440

Leu

Lys

<213> Artificial Sequence

<220>

<223> Heavy

<400> 87

gaggtgcage
tcttgegety
coecggoeaaag
cacltacgocy
ctgtacctge
acctactact
accgtgteca
agcaccagoeg
gtgacagtgt
ctygcagagea
ggcaccacaga
aaggtggagco
ctgoetqggeag
aquagaacec

aagticaacl

chain

tggtcgaaaq
cclteccgget i
goeoetggagig
agagecglgaa
agatgaacag
acgggagead
gegeeageac
gcggcacayc
ccehggaacag
gqoeggoctgta
cctacatctg
ccaagaqoty
jccecagegl
cegagetgac

ggtacglagga

cggeggeyge
caccageage
gatgyccyag
ggggagqtte
celtygagggoc
ctacggatat
caagggecoco
cgecctyggygce
cggagceaty
cagcctgage
tfaacgigaac
tgacaagacc
gttectgtto
ctgtgtggtg

cggeglyggag

Lys Gly Phe

Gln Glu
395
“he

2ro

e

n

a1
%

Gly

Gln
A25

Gly

Asn His Tyr

ctggtgeage
gacgcctgga
atcaggaaca
accatcagea
gaggacaccy
tgcgécgtgt
agcgtygttcee
fgcctoﬁtga
accagcggceqg
agcgtggtga
cacaagccea
cacacctgec
cecoccaage
gtggatgtga
gtgcacaatg

53/110

365

Tyr Pro Ser

380
Asn

Asn Tyr

Phe Leu 'Tyn

Val Phe

430

Asn

Thr Gln

445

Lys

ccggaggcayg
tggattgggt
aggccaacaa
gggacaacgc
ccgtgtacta
ggggcecagygy
ccetggecee
aggactactt
tgcacacctt
ccgtgecocag
gcaacaccaa
ccoectygece
ctaaggacac
gecacgagyga

ccaagaccaa

Asp Ile

Thr
400

LYS

Ser
415

Ly 3

Ser Cys

Ser Leu

cctecagacty
gaggcaggaoc
ccacgcceaqgqy
caagaacagc
ctgcgeacygg
cacacltagtyg
cagcagcaaq
cccegaacey
ccececgecgtyg
cagcagcctg
ggtggacaayg
tgccoeccgayg
cctgatgatc
ceccectgaggty
gcceagggag

60

120
ige
240
30¢C
360
420
480
510
600
660
720
780
840
900



PUG63739

gagcagtaca acagcaccta ccggglygig tccgtygctga cegtgctgca ccaggatlgg 960
ctgaacggea aggagtacaa gtgtaeaggtg tcocaacsagy coclycotge ccectatcegag 1020
aasaccatca gcaaggeocaa gggocageas agagagcccce aggigtacac cctgeccect 1080
agcagagatg agcigaccaa gaaccagglyg tfcccitgacct goctgygigaa gggceltctac 1140
cccagegaca togcogtgga gtgggagage aacggocagce ccgagaacaa clacaagace 17200
acccececcctyg tgctggacag cgatggeage tlcetbcctgl acagcaagcl gaccghtggac 1260
aagagcagat ggcagcaqggg caacgtgtitc agetgetcey tgatgcacga ggocclgoac 1320
aatcactaca cccagaagag cctgagcciyg teecctgygca ag 1362
<210> 88
<211> 454
<212> PRT
<213> Artificial Sequence
<220>
<223> Heavy chain
<400> 88
Glu Val Gin Leu Val Glu Ser Gly Gly Gly Teu Val Cln Pro Gly Giy
1 5 10 15
Ser Leu Arg Leu Ser Lys Ala Ala Ser Gly Phe Thr Sor Ser Asp Rhla
20 5 30
Trp Met Asp Trp Val Arg Gln Ala Pro Gly lys Gly Lou Glu Trp Val
35 40 15
Ala Glu lle Arg Asn Lys Ala Asn Asn liis Ala Arg His Tyr Ala Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95
Tyr Cys Ala Arg Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly Tyr Cys Asp
100 1035 110
val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Iys
115 120 125
Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Scr Gly
130 135 140
Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Fro
145 150 158 160
Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser {ly Val His Thr

54/110
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Phe

Val

vVal

Lys ¢

225

Leu

Thr

Val

Val

Ser

365

Lou

Ala

Pro

Gln

Ala
385

Thr ¥

Loy

Ser

Ser

Pro

‘Thr

Leu

Leu

Ser

Glua

290
Thrx

Pro

Gin

Val

370
val

Thr

vVal

Leu

450

Met

His

275

Val

Tyx

Gly

Tle

Val

355

Ser

Glu

Metl
435

Ser

Val
180

Prao

Lys

Gly

Ile
260
Glu

His 1§

Arg

Lys

Glu

340
Tyx

Trp

165

Leu

Ser

Bro

Val

Thx

Thr

Glu

1 Leu ;

405
Tys

Glu

Gly

Gln

Ser

Ser

T Axg

Pro

Ala

Val

310

Tyr

Thr

Leu

Ser

Ala

Lys

Ser

Ser

Asn

215

His

- Val

Thr

Glu

Lys

295

Ser

Lys

Tle

Pro

5 Leu

375

Asn

Ser

hryg

Leu

Ser

Leu

200

Thr

Thx

Phe

Pro

Val

280

Thr

Val

Cys

Ser

Pro

360

Val

Gly

Asp

Trp

His

440

Gly

185

Gly

Lys

Cys

Leu

Glu

265

Lys

Lys

Leu

Lys

Lys

345

Ser

Lys

Gln &

Gly

Gln
425

Asn

170

Leu

Thrx

Val i

Pro
Phe
250
Val

Phe

Pro

Thr

val
330
Ala

Arg

Gly

Ser
4106
Gln

His

557110

37

Tyr

Gln

Pro
235

Pro

Thr

Ary
Val
315
Ser
Lys
Asp
Phe
Glu

3495
Phe

Gly |

Tyr

Ser

Thr

Lys

220
Cys

Cys

Trp

Glu

300

Leu

Asn

Gly

Glu

Tyxr

380

Asn

Phe

Thr

Leu

Tyr

203

Lys

Pro

Lys

Val

Tyr

285

Glu

His

Lys

Gln

Leu

365

Pro

Leu

Val

Glin
445

Ser

190

Ile

Val

Ala

Pro

Val

270

Val

Gln

Gln

Ala

Pro

3540

Thr

Ser

'.]‘y.r

Tyr

Phe

430
Lys

175

Ser

Cys

Glu

Pro

Lys

255

Val

Asp

Tyr

Asp

Ileu

335

Arg

Lys

~sp

Liys

Ser

415

Ser

Ser

Val

Asn

Pro

Glu

240

Asp

Asp

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Lys

Cys

Leu
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<210> B9

<211> 1362
<212> DNA

<213>

<220>
<Z223>

<400> 89

gaggtgcagce
tcttgegetyg
cccggcaaaqg
cactacgccg
ctgtacctge
acctactact
accgtgtcca
agcaccagcg
gtgaccgtgt
ctgcagagca
ggcacccaga
aaggtggagc
ctuctgggag
agcagaacce
aagttcaact
gagcagtaca
ctgaacggca
aaaaccatca
agcagaqgatg
cccagegaca
acccceccctyg
aagagcagat

aatcactaca

<210> 90
<Z11> 454
<212> PRT

Heavy chain

tggtcgaaag
cctececggett
geetggagtg
agagcgtgaa
agatgaacag
acgggagcadg
gcgccagceac
gcggcacagc
cectggaacag
gcggeclgta
cctacatctg
ccaagagety
gceeccagegt
ccgaggtgac
ggtacgtgga
acagcaccta
aggagtacaa
gcaaggccasa
agctgaccaa
tegecgtygga
tgctggacag
ggcagcaggyg

cccagaagag

Artificial Sequence

cggeyggcgyc
caccagcagc
ggtggccgag
ggggaggtic
cctgaggyec
ctacggcltal
caagggcoca
cgoecctggyo
caggagcectg
cagectgage
taacgigaac
tgacaagacc
gttectgtic
ctgtgtgyty
cggegtggag
ceggglggtg
gtgtaaggtyg
gggccaguoca
gaaccagylg
gtgggagage
cgatggecage
caacgtgttc

cctgagectyg

<213> Artificial Segquence

<220>

cltggtgcagc
gacgcctgga
atcaggaaca
accatcagca
gaggacaccy
tgeygacygtgt
agecglgticce
tgceltyggtga
accagcggoeg
agcgtggtga
cacaagccea
cacacctgec
ccecccaage
glggatgiga
glgcacaatg
tcegtgetga

tccaacaagqg

‘agagagcccc

tceoctgaccet
aacggccage
ttettectgt
agctygctoeey

tcceccoctggea

56/110

cocggaggeag
tggattgggtl
aggccaacaa
gggacaacgc
ccgltgltacta
ggggccaggyg
cceclggeece
aggactactt
tgcacacclt
ceglygeeeay
gcaacaccaa
ccecectgeoe
ctaaggacac
gccacgagga
ccaagaccaa
ccgtgaetycea
cecctgectge
aggtgtacac
gcctggtgaa
ccgagaacaa
acagcaagct
tgatgcacga

ag

cclcagyctlg
gaggcaggceco
ccacgccagg
caagaacagc
ctgcacccgyg
cacactagtg
cagcagcaag
coccocgaaccqg
ceeeycegly
cagcagcclg
gglygacaaqg
t.gcceeegag
celtgatgalce
ccetgaggtg
gooccagggag
ceaggattigg
ccctatcgag
cclagcecect
gggcttctac
ctacaagacce
gaccgtggac

ggcecctgeac

60
120
180
240
300
360
420
480
540
600
660
120
180
840
500
260
1020
1080
1140
1200
1260
1320
1362
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<223> Heavy

<400> 90

Glu val Gln

1

Ser

Trp

Ala

Sor

&5

Leu

Tyr

Val

Gly

Gly

145

Val

I’he

Val

Laou

Mot

Glu
50

Val |

Tyr

Cys

Thr

Pro

Thr

Asn

210

SCr

Leou

Lou

)]
o
Ea

Arg

Ile

Leu

Thr

Gly

115

Ser

r Ala

Val

Ala

val

195

[Iis

Cys

Gly

Mot

His

275

chain

.IJOU
Liou
20

T'rp

Arg

5 Gly

Val

Ala

Val

180

Pro

T Y5

Asp

Gly

Ile

260
Glu

Val

o

Sor

val

Asn

Axrg

Mat

85

Thr

Gly

Phe

Leu

Trp

165

Lieu

Ser

Pro

EIYS

Pro

245

Sox

Asp

Glu

Cys

Arg

Lys

Fhe

70

hsn

Tvr

Thx

Gln

Ser

Ser

Thz

230

Ser

Arg

Pro

Ser

Ala

Gln

Mla
55

Gly

Ala

Ala

AQ

Asn

Thr Il

Ser

Tyr

Leu

Leu

135

Cys

Ser

Ser §

Ser

Asn

215

His

Val

Thr

Glu

Leu

Tyr

Val

120

nla

Leu

Gly

Leu

200

Thr

Thr

Phe

Preoc

Val
280

Gly Gly
10

Ser Gly

25

Pro Gly

Asn His

Ser Arg

Arg Ala
50

Gly Serx

105

Thr val

N
o
bt

Fro

Val Lys

Ala Leu

170

- Gly Leu

185
Gly Thr

Lys Val
Cys Pro
leu Phe

250
Glu Val

265
L.ys Phe

57/110

Leu

Phe

Lys

Ala

Asp

75

Glu

Ser

Ser

- Ser

Gln

Asp

Pro

235

Pro

Thr

Asn

Val

Thr

Gly

Arg

60

Asn

Asp

Tyr

Ser

LyS

140
Tyr

Ser

Thr

Fro

Cys

Trp

Gln

Leu
45

His
Ala

Thr

Gly

Phe

- Gly

Leu

Tyr

205

Lys

Pro

Lys

Pro

Ser

30

Glu

Tyr

Lys

Ala

Tyx

116G

Ser

Thr

Pro

Val

Tle

Val

Ala

Pro

Val

270
val

Gly

Trp

Ala

Asn

Val

95

Cys

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys

255
Val

Gly

Ala

Val

Glu

ser

80

Tyr

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro

Glu

240

Asp

Asp

Gly



PUB3739

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn

290 295 300
Ser Thr Tyr Arg Val Val Ser Val Leu Thr val Leu His Gln Asp Trp
305 310 315 320
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro

325 330 335
Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
340 345 350
Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360 365

Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Scr Asp Ile

370 375 380
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
385 3%0 395 400
Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys

405 410 415
Leu Thr vVal Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys
420 425h 430
Ser Val Met His Giu Ala Leu His Asn His Tyr Thr Gln Lys Ser lLeu
435 440 445

Ser Lecu Ser Pro Giy Lys

450
<Z210> 91
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> Heavy chain
<400> 91
gaggtgcage tggtcgaaayg cggcggeyge ctggigeage coggaggcag cohcaggetg 60
tctigogetg ccoctceggett caccagcage gacgoctgga tggattqgugl gaggcaggec 120
cceggeaaag gectcgagtyg ggtggccgayg atcaggaaca aggccaacaa ccacgccagg 180
cactacgceg agagcgtgaa ggggaggltc accatcagea yggacgacgc caagaacago 240
ctgtacctge agaltgaacag cctgagggee gaggacacey ccgtgtacta ctgeaccoegg 30C
acctactact acgggagcag ctacggetat tgegacgtgl ggggecaggg cacachtagbg 360

58/110
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accgtgtcca
agcaccageyg
gigaccgtgt
cltygcagagea
ggcacccaga
aaggtggage
cigctgggag
ageagaacee
aagttcaact
gagcaglaca
ctgaacggoea
aazaaccatca
agcagagatg
cecaqgegaca
accoooccetg
aagagcagat
aatcactaca
<210> 92
<211> 454
<212> PRT
<213>

<220>
<223> Heavy
<400> 82
Glu Val Gln
1
Ser

Arg

I'rp Mot Asp

35

Ala Glu Tle
50

Ser Val

65

Lys

Leu Tyr Leu

gcgecagceac
goggeacage
cetggaacag
qgcggoectgta
cclacat.clg
ccaagagelyg
gceccagagt:
cegaggtgac
gglacgtygga
acagcaccta
aggaglacaa
geaagaceaa
agclgaccaa
tegoeecgtaga
tgetggacag
ggcageaggyg

cccagaagag

chain

Lou Val

Lou Ser
20

Trp Val
Arg Asn

Gly Arg

Gln Met

85

Glu

Cys

Arqg

Lys

Ihe

0

Asn

caagggcccec
cgecotggge
cggageectyg
cagootgagce
taacgtgaac
Lgacaagacc
gticetgttc
ctgtgtggtg
cggcatggag
cegggtygyty
gtgtaaggig
gggccageea
gaaccagglg
gtgggagagc
cgatggecage
caacgtgtte

cetgagecly

Artificial Sequence

Ser Gly

Ala Ala

Gln Ala
Ala Asn
55

Thr T.

Ser Leu

agcgldttece
tgcctagtyga
accagcggeg
agcgtggtga
cacaagccca
cacacctgco
ccocecaage
gtggatgtga
gtgcacaatyg
tecegtgetga
tcecaacaagqg
agagagcoae
tcactgacct
aacggceage
ttertedngl
agctgctccg

tcoectgaca

Gly G'Il._gl,""‘ Leu
10
Ser Phe

25

Gly

Pro Gly Lys

Asn His Ala

Arg Asp
75
Ala Glu

%0
59110 -

Arg

ccclggecce
aggactactt
tgcacacclt
cegtgececag
gcaacaccaa
cceceatgocae
ctaaggacac
gccacgagga
ccaagaccaa
ccgtgctgaa
cectgeetge
aggtgtacac
gcetggtgaa
ccgagaacaa
acagcaagct
Lgatgcacga
ag

Val Gln Pro

Thr Ser
30
Giu

Ser

L.eu

45

Gly

Arg His

60

Tyx

Asp Ala Lys

Asp Thr Ala

cagcagcaag
cceegaaceqg
ccacecgeeglyg
cagcagecltyg
ggtggacaag
tgcoccoegag
cctgatgatce
ccectgaggty
gccecagggag
ccaggaltgg
ccctatcgag
cctgececect
gggcttctac
ctacaagacc
gaccgtggac

ggcoctgcac

Gly
15

Gly

Asp Ala

Trp Val

Ala Glu

Asn Ser
80
Val
95

Tyr

42¢
480
540G
600
660
120
T80
B840
900
260
1020
1080
1140
1200
17260
1320
1362
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Tyr Cys Thr Arg Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly Tyr Cys Asp
100 105 110
Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Scr Thr Lys
115 1x0 125
Gly Pro Ser Val Phe Pro Leu Ale Pro Ser Ser Lys Scr 'Thr Ser Gly
130 135 ] 140
Gly Thr Ala Ala Leu Gly Cys leu Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155 160
Val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
165 170 175
Phe PFro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 185 190
Val Thr Val Pro Ser Ser Scr Leu Gly Thr Gln Thr Tyr Ile Cys Asn
195 200 205

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
225 230 235 210
Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245 250 253
Thr Leu Met Tle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270
Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
275 280 285
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln 'I'yr Asn
290 295 3eo
Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp
305 310 315 320
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
325 336 335
Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Gluo
340 345 350

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
355 360 365
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe 'fyr Pro Ser Asp Ile
370 375 380
Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thrzn
385 3%0 395 400

Thr Pro Pro Val Leu BAsp Ser Asp Gly Ser Phe Phe lLeu Tyr Ser Lys

60/110
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Teu Thr Val
Met

435

Ser val
Ser Leu Ser

450

<210> 93
<Z1L1> 1362
<212> DNA

<213> Artif

<220>

<223> Heavy

<400> 93

gagglgcage
Letigeacig
caocgyeaaay
cacltacgaeoy
gltctacetyce
acctactact
accglgteca
agcaccagog
gtgaccgtgt
ctgcagagca
Ggucaccocaga
aaggltggage
ctgclqgggag
ageagaaqcce
aagttcaact
gagcaghbaca
ctgaacgaca
aaaaccatca
agcagagatyg
cecagegaca

accececocty

405

Asp Lys Ser Arg Trp Gln

425

420

His Glu Ala Leu His

440

Pro Gly Lys

icial

chain

tggtcgaaaqg
ccteeggout
gechygagly
agagoeglbgaa
agatgaacaqg
acqggagcag
cogeCageac
goeggeacage
cectggaacag
geggectgta
cclacatctg
ccaagagoelyg
geeecagoegt
ccgagglgac
ggtacgtgga
acagcacclka
aggagtacaa
gcaaggooaa
agctgaceaa
tegeoegtgga

tgcltyggacaqg

Seguence

CYgGCygeeEge
caccageage
ggltggecgag
gyggaggttc
celgaggygoea
clacggetat
caagggoceee
cgeactggge
cggagcoctg
cagecltgage
taacgtgaac
Lgacaagace
glttactgtte
ctgtgtggtg
cggeglggay
coggytyglyg
gtglaagglyg
gyggocageoo
gaaccaggtyg
gtygggagage

cgatggcago

Asn

410

ctggtgecage
gacgcctgga
atcaggaaca
accaccagcea
gaggacaccqg
tgcgacgtgtl
agcgtgttecce
tgcctagtga
accagrgacy
aécqtqqtga
cacaagcoca
cacacctgcce
cceceeasge
gtggatgtga
gtgcacaatg
Lecgltgetga
tccaacaagg
agagagcoce
teccctgacet
aacggecage
ttettcoctgt

61/110 -

445

ccggaggeag
tggattgggt
aggccaacaa
gggacaacgc
ccgbtgtacta
ggggceaggyg
cectggeeao
aggactactt
tgcacacctt
ccgbgeccag
gcaacacaaa
cceectgeca
ctaaggacac
gccacgaqgga
ccaagaccaa
ccgtgetgea
ccectgectge
aggltgtacac
geoel.ggtgaa
ccgagaacaa

acagcaagct

415

Gln Gly Asn Val Phe Ser Cys
430

His Tyr Thr Gln Lys Ser Leu

cetecaggaty
gaggcaggcec
ccacgecagy
caagaacagc
ctgcaccecgy
cacactagtg
cagcagcaag
ceccegaacayg
cecegecghyg
cagcagcctg
gglggacaag
tgcccceegag
cctgatgate
cecetgaggtyg
gcccagggag
cecaggattgy
cectategag
ccectgeeceoct
gugcttectac
clacaagacc

gaccgtggac

60
120
180
240
300
360
420
480
540
600
660
120
780
840
500
960
1020
10890
1140
1200
1260
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aagagcagal ¢ggcagcagygg caacgtgitc agetgeteceg tgatgcacga ggecctgeac 13720

aatcactaca cccagaagag cctgagecto tceccccoclgygea ag 1362

<210> 94
<211> 4454
<212> PRT

<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 94
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Sor Ser Asp Ala
20 25 30
Trp Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40, 45
Ala Glu lle Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu

Ser vVal Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
65 70 15 0]
val Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 85
Tyr Cys Thr Arg Thr Tyr Tyr Tyr Gly Ser Ser 'Iyr Gly Tyr Cys Asp
100 105 110
Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
115 120 1Z5

Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Scr Lys Ser Thr Ser Gly
130 135 140
Gly Thr Ala Ala Leu Gly Cys Lou Val Lys Asp Tyr Phe Pro Glu Pro
145 150 155 160
Val Thr Val Ser Trp Asn Ser Gly Ala Leu 'Thr Ser Gly Val His Thr
165 170 175
Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180 i85 190
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
195 200 205
Val Asn His Lys Pre Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro

62/110
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Lys

leu

Thx

Val

Val

Sor

305

Lou

Ala

Pro

Gln

Ala

385

Thr

Leu

210

Sexr

Len

Leu

Ser

Glu

290

Thr

Asn

Pro

Gln

Val

370

Val

Pro

Thr

- Val

Lou

450

<210> 95

<211> 13

<212> DN

<213>

220>

Cys As

(:].y

Met

His

275

Val

Tyr

Gly

Tle

Val

355

Ser

Glu

Pro

Val

Maet

435

Ser

62
Fi¥

Gly

Ile

260

Glu

His

Arg

Lys

Glu

340

[J'_yr

Lau

Tro

Val

Asp

420

His

Pro

Lys

Pro

245

Ser A

Asp

Asn

Val

Glu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

Pro

Ala

Val

310

Ty ]

Thr

Leu

Ser

Ala

Lys

215

r His

r Val

Thr

Glu

Thr

Phe

Pro

Val
280

5 'Thr

ar Val

Pro

Leu

375

Asn

Ser

Arg

Leu

Artificial Sequence

Cys
Ser
Pro
360

Val

Gly

Tro

His

440

Cys Pro

Leu Phe
250

Glu Val

2645

Lys Phe

Lys Pro
Leu Thr
Lys Val
330
Lys Ala
345
Ser Arg
Lys Gly

Gln Pro

Gly Ser

Pro
235
Pro

Thrx

Asn

hsp
Phe
Glu

395
Phe

410

Gln Gln,
425

Asn His

63/110

Gly

Tyr

220
Cys

Pro

Trp

Glu

300

Leu

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Pro

Lys

Val

Tyr

285

Glu

His

Lys

Gln

Leu

365

Pro

Asn

Leu

Val

Gln
445

Ala

Pro

Gln

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr §

Phe
430
IJYS

Pro

Tyr

Leu
335
Arg

Lys

Asp

Ser

Glu
240

5 AsD

Gly

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Cys

Leu
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<223> Heavy chain

<400> 95

gaggtgcagce
tettlgegety
cccggeaaag
cactacgceg
gtctacctge
accltactact
accgtgtcca
agcaccagcg
gtgaccgtgt
ctgcagagca
ggcacccaga
aaggtggagc
ctgclygggag
agcagaaccc
aaglttcaact
gagcagtaca
ctgaacggca
aaaaccatca
agcagayatg
cccagegaca
accceoceltyg
aagagcagat

aatcactaca

<210> 96
<211> 4514
<212> PRT

tggtcgaaag
cclecocggett
gectggagty
agagcgtgaa
agatgaacag
acgyggagcag
gcgccagcac
gcggcacagc
cctggaacag
gcggcctgta
cctacatcetyg
ccaagagctg
geececagegt
ccgagglgac
ggtacgtgga
acagcaccta
aggagtacaa
gcaagygccaa
agctgaccaa
tcgeoyglgua
tgeclygacag
ggcagcaggyg

cccagaagag

cggeggegge
caccagcayc
ggltygeeyag
ggggaggttic
cctgagggees
cltacygctat
caagggoeooe
cgccectggge
cggagccecety
cagcctgagc
taacgtgaac
tgacaagacc
gttecectgtte
ctgtgtggtg
cggeglggag
ccggglygy:g
gtgtaaggty
ggyccagece
gaaccaggtg
glgygagage
cgatggeage
caacgltygtte
cctgagecetg

<213> Artificial Sequence o

220>

<223> Heavy chain

<400> %6

ctgagtycagc
gacgccltgyga
atcaggaaca
accatcagca
gaggacaccy
tgcecgacgtgt
agcgtgttcce
tgcctggtga
accageyggeg
agcgtggtga
cacaagccca
cacacclgcce
ccccecaage
gtggatgtga
gtgcacaatg
tecygtgatyga
Lgcaacaagg
agagagccoec
tcoctgacot
aacygcgage
Ltettoctgl
agelygetecy

tccecotggea

ccggaggcay
tggattgggt
aggecaacaa
gggacgacge
cecglgtacta
ggggccaggg
ccctggeooeo
aggactactt
tgeacacctti
ccgtgcccag
gcaacaccaa
ccecetgeee
cltaaggacac
gccacgagga
ccaagaccaa
cegtygetygea
cecoltgectgo
aggtgtacac
geelkggtgaa
ccgagaacaa
acagcaagct
tgalygcacyga

a9

ccltcaggetyg
gaggcaggec
ccacgcecagg
caagaacagc
cltgcaccegg
cacactagtyg
cagcagcaag
cccogaacag
cocegeegtyg
cagcagccig
gytgyacaag
tgceccoegay
cctgatgatc
ccocltgaggtyg
gcccagggayg
ccaggattygy
coctatcgag
cctgeccoat
ggygclttctLac
ctacaagacc
gaccgtggac

gececctgeac

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

i5

Ser Leu Arg Leu Secr Cys Ala Ala Ser Gly Phe Thr Scr Scr Asp Ala

64/110

1290
180
240
300
360
420
480
540
600
660
120
780
840
500
960
1020
1080
1140
1200
1260
1320
1362
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Trp

Tyr

Val

Gly

Gly

145

Val

Pho

Val

Val

les

225

Leu

Thr

Val

Val

Sor

305

Leou

Met:

Asp

Glu 11

50

- Val [

. Tyr

Cys

Trp

Pro

130

Thr

Thir

Pro

Thr

Asn

210

sScr

Leu

Leu

Ser

Glu

290

Thr

Asn

Leu

Thr

Gly

115

Ser

Ala

val

Mla

Val

195

His

Cys

Gly

Mot

His

275

Val

Tyr

Gly

20

Trp

Arg

Gly

Gln

Ary

106G

Gin

Val.

Ala

Scr

Val

180

Pra

LyS

Asp

Gly

Ile

260

Giu J

His

Arng

]J.YS

Val :

Asn

Arg

Mot

85

Thr

Gly

Phe

L.eu

Trp

165

Leu

Ser

Pro

Lys

Pro

285

Ser

Val

Glu
325

Lys
Phe
70

Asn

Tyr

Thr

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Pro

Ala

Val
310

Tyr

Gin

Ser

Tyr

Lou

Leu

135

Cys

Ser

Ser

Asn

215

His

Val

Thr

Glu

Ala

40

Asn

Ile

Lou

Tyr

Val

120

Ala

Leu

Gly

Ser

L.cu

260

Thr

Thr

Phe

Pro

Val

280

Thr

Val

Cys

Ser

Arg

Gly

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Glu

265

Lys

Lys

Leu

IJyS

Gly
His
Arg
Ala
90

Ser
Val
Ser
Lys
Leu
170
Leu

Thr

Pro
Phe
250
Val

Phe

Pro

Thr

Val
330

05/110

Lvys

Ala

hsp

15

Glu

Secr

Sor

Ser

Asp

155

Thr

Tyr

Gln

Pro
235
Pro

Thr

Asn

Gly I

Arg

60

Asp

Asp

Tyr

Ser

Lys

140

Tyr

Ser

Ser |

Thr
Lys
220

Cys

Pro

Trp

Glu
300

Leu

His

Ala

Thr

Gly

Ala

125

Ser

Phe

Pro

Lys

Val

Tyr

285

Glu

His

Lys

30
Glu

Tyr

Ala

Tyr

110

Ser

Thr

Pro

Val

Ser

1380

lie

Val

Ala

Pro

Val

270

Val

Gln

Gln

Ala

Trp

Ala

Val

95

Cys

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys

255

val

Asp

Tyr

Asp

Leu
335

Val

Glu

Scr

80

Tyr

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro

Glu

240

Asp

Asp

Gly

Asn

Trp

320

Pro
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Ala Pro Tle
Val

355

Pro

Val
370

Gln Sex

Ala Val Glu

385
Thr

Prc Pro

weu Thr Val

Val Met

435

Ser

Leu Ser

450

Ser

<210> 97
642

DNA

<211>
<212>
<213>

<220>
<223> Light
<400> 97
gacalccaga
atcacctyca
ggcaaggcea
aggttctcag
gaggacticy
ggoaccaage
agegatyage
ceceecgggagg
gagagcgktga
ctgagcaagqg

clgtccagee

Glu
340

Lys
Tyr Thr
Thr

Leu

Trp

Thr

Leu

Cys

Ser

Ile Ser
Pro
360
Val

Pro

Leu
375

Asn G.y

390

Val Leu
405
Asp
420
His Glu

Pro Gly

chain

Lgaccecagag
ggacctccga
ccaagctecct
gcagcggcetco
ccacctacta
tggagattaa
agctgaagag
ccaaggtgca
cogagcagga
ccgactacga

cegtgacceaa

Asp

Ser

Ala

Ser
Arg Trp

Leu
440

Lys

Artificial Sequence

ccccageage
gaacatctac
gatctacaac
tgggyacecgac
ctgeccageac
gecgtacgatg
cggraccyaa
gtggaagyty
cagraaggac
gaagcacaaq

gagcttcaac

is !

Lys Ala Lys
345
Ser

Arg Asp

Gly Phe
Pro

395
Ser Phao

410
Gln

Gly

Gln
425

Gly

llis Tyr

ctgagcgcla
agctacctygg
gccaagacac
Ltcaccctyga
cactacggaa
gceogcecooca
ageglggtlgtl
gacaatgccce
tccacctaca
gtgtacgect
cggggegagl

66/110

Glu

Gln Pro
350

Thr

Gly
Glu Leu
365
Pro Ser

Tyr

Phe Leu Tyr

val Phe
430
Gln
4445

Thr Lys

gegtgggoeyga
cctyggtatcea
tggcegaggg
ccatcageay
ccecectyggac
geglgtteat
gtctgotgaa
Lgecagagegg
gccltyagcag
gltuagglgac
ge

Arg Glu

Lys Asn

Tle

Thr
400

Lys

sor

415

Lys

Saer

Ser Leu

caguatgacce
geagaaaccc
cglgeceage
cctgeagoece
cticggoeeag
cticceceece
caactictac
caacageeay
cacvcctgacc

CCACCagygyc

60

120
180
240
300
360
420
480G
540
600
642
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<210> 98
<211> 21

4

<212> PRT

<213> Artificial Seguence

<220>
<223> Li

<400> 98
Asp Ile
1
Asp Arg
Leu Ala
Tyr Asn
50
Ser Gly

Glu Asp

Thr Phe

Thr Ala

Lys Val

Glu Secr

Ser Thr

Ala Cys

Phe Asn

210

ght

Gln

Val

Trp

35

Ala

Ser

I’he

Gly

Val

1315

Ser

Gin

Val

Leu

Glu

185

Arg

chailn

Met:

Thr

20

Iyr

Lys

Gly

Mla

Gln
100

Pheo 1T

Val

" rp

Thr

Thr

180

Val

Gly

Thr

Ila

Gln

Thr

Thr

Thr

85

Gly

Val

Lys
Glu
165

Leu

Thr

Gln

Thr

Gin

Leu

ASD

10

Tyr

Thr

Phe

Cys

val

150

Gln

Ser

His

Cys

Ser

Cys

LyS

Ala

55

Phe

Tyr

Lys

Liys

Gln

Pro

Arg

Pro

10

Glu

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Thr

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser

Lvs

Val

Thr

His

Asp

Asn

Leu

Sér

67/110

Leu

Glu i

Ala

Pro

Ile

13

His

Glu

Phe

Gln

155

Ser

- Glu

Ser

Pro

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

1.|y5

Pro

Ala

Ile

Lys

45

Arg

Ser

Gly

Thr

Leu

125

Pro

Gly

Tyr

His

vVal
205

Ser

Tyxn

30

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

180
Thr

Val

15

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Gly

Tyr

Ile

Gly

Pro

80
Trp

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser
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<210>
<211>

9%
642
<212> DNA

<213>

<220>
<223> Light
<400> 99
gacatccaga
atcacctgca
ggcaaggccec
aggttectcag
gaggacttcg
ggcaccaagc
agcgatgagc
ccecegggagg
gagagcgtga
ctgagcaagg
clgtccagee
<210> 1040
<21i1>
<212>
<213>

214
PRT

<220>

<223> Light

<400> 100

Asp Ile Gln
1

val

Asp Arg

Leu Ala Trp
35
Asn Ala

S0

Tyr

Ser Gly Ser

chain

tgacccagag
ggacctccga
ccaagctcect
gcagcggctc
ccacctacta
tggagattaa
agctgaagag
ccaaggtygca
ccgagcagga
ccgactacga

ccgtgaccaa

chain

Met

Thr
20
Tyr Gln

Lys Thr

Gly Thr

Gln

Thr

Gln

Leu

Asp

Artificial Sequence

coecageage
gaacatctac
gygtgtacaac
tgggaccgac
ctgccagrac
gcgtacggtg
cggcaccgoec
gtggaaggtg
cagcaaggac
gaagcagcaag

gagcttcaac

Artificial Sequence

Ser Pro

Cys Arg

Lys Pro
Ala
35

Phe Thr

cltgageygcta
agctacclyg
gccaagacac
tlcaccctga
cactacggaa
gcogeeccca
agcecgtggtgt
gacaatgecco
tccacctaca
gtgtacgcct
cggggcgagl

Ser Teu

10

Ser

Thr
25
Gly

Ser Glu

Lys Ala

Gly Val Pro

Leu Thr Ile

68/110

goglgggoga
cctggtltatca
tggcegagyy
ccatecagoag
cceccotggac
gegltgttecat
gtclygctygaa
Lgcagagegy
gecoeltgagcag
gtgaggtgac

gc

Ser Ala Ser

Asn lle Tyr

30

Pro Lys Leu
45

Ser Phe

€0

Arg

Ser Ser leou

cagggtgacc
goagaaacco
cgtgoeceagce
celtgeagece
cticggceoag
ctitcccecce
caacttctac
caacagccag
caccclgacco

ccaccagggc

Val
15

Gly
Ser Tyr
Leu val
Ser

Gly

Gin Pro

60

120
180
240
30¢
360
420
480
540
600
642
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65 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His His
5 80

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100 105
Pro Scr Val Phe Ile Phe Pro Pro Ser Asp Glu
115 120
Thr Ala Scr val Val Cys Lou lLeu Asn Asn Phe
130 135

Lys Val Gln Trp Lys Val Asp Asn Ala Levn 3ln

145 150 155

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
165 170

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

180 185
Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
195 200
Phe Asn Arg Gly Glu Cys
210

<210> 101

<211> 642

<212> DNA

<213> Artificial Seguence

<270>

<223> Light chain

<400> 101

gacatccaga tgacccagag caccageagce ctgagegeta

atcaccltgea ggacctaecga gaacatcltac agctacctgg

gycaaggecee cecagehoot gglgtacaac gocaagacac

aggttcltecag geagoggehe Lgggaccgac tlcaccctga

gaggactiecg ccaccltacta ctgocageae cacltacggaa

ggeaccaage tggagattaa gegtacggtyg gccgccécca

agegatgage agelbgaagag cggcaccgees ageghtggtgt

ceecgagagy ceaaggltgeca glygaaggtyg gacaatgecc

gagagoeglyga ccgagcagga cagcaaggac tccacctaca

69/110

Tyr Gly Thr

Thr Val

110

Arg

Gln Leu

125

Lys
Tyr Pro
140

Ser Gly Asn

Thr Tyr Ser

Lys His Lys
196
Val Thr

205

Pro

gcgtgggcega
cctggtatca
tggeccgaygqga
ccatcagcag
ceccctggac
gecgbgticat
gtctgctgaa
t.gcagagocgg
geetgageaqg

B0
Pro
95
Ala

Trp
Ala
Ser Gly
Glu

Ala

Gln
1640

Ser
Leu Scr
175
Val Tyx

Lys Ser

cagqggtgacc
gcagaaaccc
cgtgcccaqe
cctgcageccoco
cttecggccag
cttececcecce
caacttctac
caacagccag

caccetgace

60

120
180
210
300
364
420
480
540
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ctyagcaagg ccgactacga gaagcacaag gtgtacgcct gtgaggtgac ccaccagygge 600
ctgtecagee ccgtgaccaa gagcttcaac cggggcgagt gco 647

<210> 102
<211> 214
<212> PRT

<213> Artificial Sequence

<Z220>
<223> Light chain

<400> 102
Asp Ile Gln Met Thr Gln Ser Pro¢ Ser Secr leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Arg Thr Scr Glu Asn Ile Tyr Ser Tyr
20 25 30
Leu Ala Trp Tyr Glin Gln Lys Pro Gly Lys Ala Pro Gln Leu Leu Val
35 40 45
Tyr Asn Ala Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Sor Giy Scr Gly Thr Asp Phe Thr Leu Thr lle Scr Secr Leu Gln Pro
65 70 15 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His His Tyr Gly Thr Pro Trp
85 90 85
Ala ARla

—

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Va.
100 103 110
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Giu Ala
130 135 110

o
i
I
v
G
=

- Gly Asn Sor Gln
160

Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150

{and
L
on

Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser lys Ala Asp Tyr Glu Lys Ilis Lys Val Tyr
180 185 190
Ala Cys Glu Val Thr ilis Gln Gly Leou Ser Ser Pro Val Thr Lys Ser
185 200 205
Phe Asn Arg Gly Glu Cys

70/110
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210

<210> 163
<211> 1335
<212> DNA

<213> Artificial Soequence

<220

<223> Heavy chain

<400> 103

gagglgcagc
agclgegoeeqg
ccoceggeaaaqg
tteltacgacyg
ctgtacctge
cecltttgect:
ccecagegtgt
ggctgectgy
clbtgaccagcg
agcagegltgy
aaccacaage
acccacacct:
ttccceecea
gtggtggatg
gaggtgcaca
gtytecgtge
gltgtccaaca
cccagagagce
gtgtcectga
ageaacggec
ageticltiee
tlicagetget

cltgleccectyg

<210> 104
<211> 445

<212> PRT

Lcectggagag
caagcggett
gactggagtyg
agagcgtgaa
agatgaacaqg
actggggeca
t.cceectgge
tgaaggacta
gegtgeacac
tgacegtgae
ccagcaacac
geococecoctyg
agectaagga
tgagccacga
atgccaagac
tgaccgtygcl
aggeectygae
ceccaggtgta
celgectggt
ageeegagaa
tgtacagcaa
cegtgatgea

geaag

cggceggyggde

cacclttcage
ggtcaccaay
gyggcaggttc
cctgagggeo
gggaacacta
ccocageage
ctteccegaa
cttceccecgeeo
cagcagcagce
caagetggac
CCCLgooCeee
caccctgatyg
ggaccoetgag
caaycccaygqy
geaccaggat
tgeceetate
cacecctgecc
gaagggettce
caactacaaqg
gotgaceglg

cgaggecclty

ctggtgcage
gacgcctgga
at.caggcaca
accatctcca
gaagacacoqg
glt.gaccgtgt
aagagcacca
ceyggtgaccyg
gtactucaga
cltyggaecac
aagaaggtygy
gagcltgetgg
atcagcagaa
gltgaagttca
gaggagcagt
tggctgaacy
gagaaaacca
cctagcagag
taccecageg
accacceocc
gacaagagea

cacaatcact

71/110

ccggcggcaqg
tggatigggl
aggccaacga
gggacaacag
ctgtgtacta
ccagogoecaqg
gcggeggeac
tgtcctggaa
geageggeel
agacctacat
agoeccaagag
gaggoccocayg
cccecgaggt
actggtacgt
acaacagcac
geaaggagta
tcagcaaggc
atgagctgac
acatcgecegt
ctgtgctgga
gatggecagca

acacccagaa

cctgagactqg
gaggcaggcce
ccacgcecatc
caagaacacc
ctgcgeccaag
caccaagggc
agccgecctg
cagcggagec
gltacagcectyg
ctgtaacgtqg
ctgtgacaaqg
cgtgttectg
gacctgtgtg
ggacggegtg
ctaccgggtyg
caagtgtaag
caagggccag
caagaaccag
ggagtgggag
cagcgatggco
gggcaacglyg
gagectgagce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
960
960
1020
1080
1140
1200
1260
132C
1335
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<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 104
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 10 15

(841

Ser Leu Arg Leu Secr Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Alas
20 25 30
Trp Met Asp Trp Val Arg GIln A.a Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Glu Ile Arg His Lys Ala Asn Asp His Ala Ile Phe Tyr Asp Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr

65 70 15 80

Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 50 95

Tyr Cys Ala Lys Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr

100 105 110
Val Ser Ser Ala Scr Thr Lys Gly Pro Ser Val P’he Pro lIicu MAla Pro
115 120 1725
Ser Ser Lys Sor Thr Ser Gly G!y Thr Ala Ala Leu Gly Cys Leu Val
130 135 110

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala

145 150 155 160

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Sor Scr Giy
165 170 115

Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser Ser Ser Loeu Gly
180 185 190
Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Sor Asn Thr Lys
195 200 205
Val Asp Lys Lys Val Glu Pre Lys Ser Cys Asp Lys Thr lis Thr Cys
210 215 . 220
Pro Pro Cys Pro Ala Pro Glu Lou Leu Gly Gly Pro Ser Val IPhe Leu
225 230 235 240
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255
Val Thr Cys Val Val val Asp Val Ser His Glu Asp Pro Clu Val Lys

72/110
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Phe Asn Trp
2715
Pro Arg Glu
2390
Thr Val Lou
305

Val Ser Asn

Ala Lys Gly

Arg Asp Glu

355

Gly Phe Tyr
376

P’ro Glu Asn

385

Ser Phe Phe

Gln Gly Asn

His Tyxr 'Thr

435

<210> 108
<211> 133%
<212> DNA

260
Tyr

Glu

His

Lys

Gln

310

Leu

’ro

Val
A20
Gln

Val

Gln

Gln

Ala

325

Pro

Thr

Ser 4

Tyr
Tyr
405

Phe

TJL\JS

Asp

Tyr

Asp

310

Leu

Arg

Lys 1

]Iys
380
Ser

Ser

Ser

Pro

Glu

Ile

375

Thr

Lys

Cys

Leu

<213> Artificial Sequence

<220>

<223> Heavy chain

<40G> 105

gagglgcaqge
agcltgogeey
ceceggeaaag
LLotacgacy

ctglkaccetge

tectyggagaqg
caagoggett
gactggagtg
agagcgltgaa

agatgaacag

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser

24140

cyagocgagayc
caccttcage
ggtcagegay
qggcaggtic
cctgagggee

265
Glu

Thr

Asn

Gln
345
Val

Val

Thr

Val
425

Leu

Val

Tyr

Gly

Ile

330

Val

Ser

Glu

Pro

Sexr

His

Arg

Lys

315

Glu

Tyr

Leu

M rp

Val
385
Asp

- His

Pro

ctggtgecage

gacgcctgga

atcaggcaca

accatctcca

gaagacaccg

73/110

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Gly

Ala

285

Val

Tyr

Thr

Leu

365

Ser

Asp

Ser

Ala

Lys
445

270
LyS

Ser

Ile

Pra

350

Leu

Asn

Ser

Arg

Leu

430

ccggecyggcag
tggattgggt

aggccaacqga

gggacaacag

ctatgtacta

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Tre

415

His

cctgagactyg
gaggcaggcec
ccacgccatce
caagaacace

ctgcaccagao

Lys
Leu
Lys
320

Lys

Ser

Gln
Gly
100

Gln

Asn

120
180
240
300
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cecelbttgect
cccagegtigt
ggeigeectgg
ctgaccaycg
agcagcecgtygg
aaccacaagc
acccacacct
titcceeocceca
gtggtggatg
gagghtgcaca
gtgtccegtge
gtygtccaaca
cccagagage
gtytccectga
agcaacggcce
agcttcttcce
ttcagctgct

ctgtecececctyg

<210>
<211>

106
445
<212> PRT

<213>

<220>

<223> Heavy

<400> 106

Glu val Gln
1

Leu

Ser Arg

Met Asp

35
Glu Ile

0

o

Val Lys

Tyr Leu

actggyggeca
tcceceatgge
tuaaggacta
gcglgecacac
tgaccgtgec
ccagcaacac
gceocecctg
agcctaagga
tgagccacga
atgccaagac
tgacegtget
aggecctgoc
cccaggtgta
cctgcchtggt
ageecgagaa
tgtacagcaa
ccgtgatgea

gcaag

chain

Leu Leu

Leu Ser
20
Trp Val

Arg His

Gly Arg

Gln Mcb

Glu

Cys

Arg

Lys

Phe

70

Asn

gggaacacta
ccccageage
cttecoccegan
clttcocegee
cagcagcage
caaggtggac
cectygoecece
caccceclgatg
ggaccctgag
caagcccagy
gcaccagyat
tgeccctatc
caccoetgeec
gaagggcttc
caactacaag
gctgacecgtg
cgaggcocctg

Artificial Seguence

Ser Gly

Ala Ala

Gln Ala
40
Ala
55
Thr

Asn
]}e

Ser Leu

gtgaccgtgt
adgagcacca
cecygtygaceg
gtgctgocaga
ctgggcacce
aagaaggtgg
gagetgelgy
atcagcagaa
gtgaagttca
gaggagcagl
tggcltgaacy
gagaaaacca
cctagcagaqg
taccccageg
accacceeoe
gacaagagca

cacaaltcact

Gly Gly hLeou

10
Ser Gly Phe
25
Pro

Gly Lys

Asp His Ale

Ser Arcg

Arg Ala Glu

74/110

ccagegeeag
gcggeggaac
tgtcctggaa
gcagcyggcct
agacctacat
agceeaagayg
gaggceecag
cceocogagygt
actggtacgt
acaacagcac
gcaaggagta
tcagecaagqgo
at.gagctgac
acaltecgoegt
ctylgelgya
gatggcagca

dcacccagaa

Val Gln

Thr Phe
Leu
4%
rheo

Gly

Ile
&0

Tyr
Asn

Lys

Thr Ala

- hsp

caccaaggge
agccgecctg
cageggagas
gtacagccoctg
ctgtaacgtyg
ctglgacaag
catgtiectyg
gacclgtgtg
ggacggegtg
ctaccgggty
caagtgtaag
caaggyccag
caagaacgag
ggagtyggay
cagegatgyce
gggcaacgtg

gagcctgage

Gly Gly

Ala

Trp Val

Asp Glu
Thr
80

Val Tyr

360
420
480
540
6eGC
660
720
780
840
500
960
1020
1080
1140
1200
1260
1320
1335
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Tyr

Val

Lys

145

Lcu

Lou

Thr

Val

Pro

225

Phe

Val

PPhe

Pro

Thr

305
Val

Ala

Pro

385

Ser

130

Asp

Thr

Tyr

Gin

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Asp

Phe
370
Glu

Thr

Ser

Sar

Thr

195

1ys

Cys

Pro

Cys

Trp

2775

Glu

Leu

Gly
Glu
355

Tyr

Asn

Ser
100
Ala

Phe

Gly

Leu

180
r-[lyr

Lys

Pro

Lys

Val

260

Tyrx

Glu

His

Gln
340
Leu

Pro

Asn

Pro

Ser

- Thr

Pro

Val

165

Ser

Tle

Val

Ala

Pro

215

Val

Val

Gln

Thr

Sar

Tyr

Phe

Thr

Ser

Glu

150

His

Ser

Asp

Tyr

310

Leu

Arg

Lys

Asp

Lys
390

Ala

Lys

Gly

135

Pro

Thr

val

Asn

Pro

215

Glu

Gly

Asn

295

Trp

Pro

Glu

Ile
375

Thr

Tyxr

Gly

120

Gly

Val

Pha

Val

Val

200

Lys

Leu

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Trp

105

Pro

Thr

Thr

Pro

Thr

185

Asn

Leu

Leu

Ser

265

Glu

Thr

Asn

Pro

Gln

345

Val

Val

Pro

50
Gly

Ser
Ala
Val
Ala
170
Val
His
Cys
Gly
Met
250
His
Val
Tyr
Gly
Ile
330
Val
Ser

Glu

Pro

75110

Gln
Val

Ala

Lys
Asp
Gly
235
Ile
Glu
His
Arg
Lys
315
Glu
’i‘yr
Leu

Trp

Val
395

Gly

Phe

Leu

140

Tro

Leu

Ser

Pro

Ser

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Axg

Bro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Leu
110

Leu

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

L_YS

Ser

IJys

Ile

Pro

350

Leu

Val

Ala

Leu

 Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Val

Gly

© ASp

Thr

Pro

val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

IJeu

Lys

320

Lys

Ser

Lys

Gln

Gly
400



PU63739

Ser Phe Phe

Gln Gly Asn

His Tyr Thr

435

<210>
<211>

107
1335
<212> DNA

<213>

<220>
<223> Heavy
<400> 107
gaggltgcagc
agctgecgeeg
cceggcaaag
Ltetacygacy
ctgtacclyc
ccctttgect
cceagegtgt
ggctgectgy
ctgaccagcg
agcagcygtgg
aaccacaage
acccacacct
ttcecocoeaca
gtggtggatlg
gaggltgcaca
gtgltececgtgce
gtgteccaaca
cccagagage
gtgtccoelga
agecaacyggee
agcttcltlcc

ttcagctygct

Tyr
405
Val Vhe
420

Gln Lys

chain

tcctggagag
caagcggctt
gactggaytyg
agagcgtgaa
agatgaacag
actggggeca
tceccooctgge
tgaaggacta
gcgtgcacac
tgaccgtgece
ccagcaacac
gceceeeccty
agcctaagga
tgagccacga
atgccaagac
Lgaccgtgctl
aggccctgcco
cccagglgta
cctgeclyggt
agcccgagaa
Lgtacagcaa

ccgtgatgca

Ser Lys Leu

Ser Cys Ser

Ser Leu Ser

440

Artificial Sequence

¢ggegggggc
caccttcagc
ggrcagcgay
gggeaggtto
ccltygagggec
gggaacacta
ccoccagecage
clicecceyaa
ctitcececeeygeo
cagcagceagce
caaggtggac
ccctgeecceco
caccctgatyg
ggaccctgag
caagcecagyg
gcaccaggal
tgocecectate
cacccltgeee
gaagggcttic
caaclacaag
gectgaccygty
cgaggccotg

Thzr

410
val
425

Leu Se¢r Preo

ctggtgcago
gacgcoetgga
atcaggeaca
accatclcceca
gaagacaccy
glgaccgtgt
aagagcacca
ceggtgacoyg
gtgctgcaga
clgggecacco
aagaaqggtgg
gagctgotgg
atcagcagaa
gtgaagttca
gaggagcagt
Lggclgaacy
gagaaaacca
cctagceagag
Ltaccreoagoeqg
accaccoeec
gacaaqgagoea
cacaatcact

76/110

430
Cly Lys
445

ccggogygcay
tggattgggt
aggccaacya
gugacgacaqg
cltgtgtacta
ccagegeeay
gcggeggeac
tgtcctggaa
gcagcggect
agacclacat
agccceaagag
gaggecaccag
ceceegaggt
aclggtacgt
acaacagcac
gcaaggagta
tcageaagge
atgagctgac
acatcgececgt
ctgbgctgga
galtggcagca

acacecagaa

Val Asp Lys Ser Arg Trp Gln

415

Met His Glu Ala Lieu His Asn

cclgagactg
gaggcaggcec
ccacgecate
caagaacace
ctgcaccage
caccaaggge
agcegececty
cagcggagec
gtacagcety
ctglbaacgtg
ctglgacaag
cgtgttcctag
gacctgtgtg
ggacggegtg
claccguyty
caagtygtaag
caaygygoecaqg
caagaaccag
ggagltygygag
cagegalgge
ggycaacgty

gagcelyage

60
120
180
240
300
360
420
480
540
600
660
720
890
840
900
Y960
1020
1080
1140
1200
1260
1320
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ctgltccecctyg geaaqg

<210> 108
<Z211> 445
<212> PRT

<213> Artificial Sequence

<220>

<223> Heavy chai

<400> 108

Glu Val Gln Leu
1

Ser Leu Arg Leu

20
Trp Mel Asp Trp
35

Ser Glu Ile Arg
Ser Val lys Gly
65

Lew Tyr Leu Gln

T'yr Cys Thr Scr

Val Ser Ser Ala f

115
Ser Ser Lys Ser
130
Lys Asp Tyr Pho
145
Leu Thr Ser Gly

Leu Tyr Ser Leu
180
Thr Gln Thr Tyr
185
Val Asp Tys Lys
210

n

Lecu

Ser

Val

His

Met
g5

Pro

Thr

Pro

Val

165

Ser

Ile

Val

Glu

Arg

TJYS

Fhe

70

Asn

Pho

Thr

Ser

Glu

150

His

Sor

Cys

Glu

Ser

Mla

Gln

Ala

55

Thr

Ser

Ala

Lys

Gly

135

Pro

Thx

Val

Asn

Pro

215

Gly

Ala

Ala

10

Asn

Ile

Leu

’I'y‘l’.‘

Gly

120

Gly

Val

Phe

Val

Val .

200
Lys

Gly

Ser

25

Pro

Asp

Ser

Arg

Trp
105

Fro 3

Thr

Thr

Pro

Thr

183

Ser

77110

Gly

10

Gly

Gly

His

Ary

Ala

a0
Gly

Ala

Val

Ala

170

Val

His

Cys

Leu
Phe
Lys
Ala
Asp
75

Glu

Gln

- Val

ala

Ser

155

Val

Pro

Lys

Asp

Val

Thr

Gly

Tle

60

Asp

Asp

Gly

Phe

Leu

Ser

Pro

Lys
220

Gln

Phe

Leu

45

Pheo

Ser

Thr

Thr

Pro

125

Gly

Asn

Gln

Ser

Ser

205
Thr

Pro

Ser

30

Giu

Tyr

Lys

Ala

Leu

110

Leu

Ser

Ser

1990

His

Gly

15

Asp

Trp

Asp

Asn

Val

Val

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Gly

Ala

Val

Glu

Thr

80

Tyr

Thr

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

1335
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Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu

725 230 . 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255

Val Thr Cys Val Val Val Asp Val Ser lis Glu Asp Pro Glu Val Lys

260 265 270
Phe Asn Trp Tyr Val Asp Gly Val Glu val His Asn Ala Twys Thr Lys
2175 280 285
Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Lcu
290 285 300

Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys

305 310 315 320

Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr 1le Ser Lys
325 330 335

Ala Lys Gly Gln Pro Arg Glu Pro Cin Val Tyr Thr Leu Pre Pro Ser
340 345 350
Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
355 360 365
Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
37¢ 375 380
Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leou Asp Ser Asp Gly
385 390 395 400
Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 115
Gin GiLy Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 230
His Tyr Thr Gln Lys Scr Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 109
<211> 1335
<Z12> DNA

<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 109
78/110
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gaggtgcagc
agetgegocyg
cocggeaaag
ttctacgacg
gtgtacactgce
cecectittgeot
cccagegtgt
ggctgeotgyg
cltgaccagaoe
agcagecgltgg
aaccacaaqe
acccacacet
ttececcccea
gtggtggatg
gagglgcaca
gtgtecygtge
gtgtccaaca
cecagagago
gtgtcectga
ageaacggoc
agetltettce
Ltcagoctgoet

ctgtcececty

<210>
<211>
<212>

116
445
PR
<213>

220>

<223> Heavy

<A0G> 110

Glu val Gln
1

Ser lLeu Arg

Trp Meb Asp
35

tectggagag
caagoeggett
gactyggagly
agageghtgaa
agatgaacaqg
actggggeca
tecceectgga
tgaaggacta
geglgecacac
tgaccgltgeo
ccageaacac
geoeeocoeclty
agectaagga
Lgagccacya
atgccaagac
tgaceglgol
aggceoetgec
coccaggtgua
cctgoctggt
agoeeecgagaa
tgtacagcaa
ccgtgatgea

gcaag

chain

Leu Teu

5

Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
25
Arg Gln Ala Pro Gly Lys Gly Leu Glu

20
Trp Val

-

cggegggygygc
caccticadc
gglcgocgag
gaggcaggttc
cctygaggges
gggaacacta
coceageags
ctlcecaegaa
cllececoagee
cagcagcage
caaggtggac
ccectgecece
cacceigatyg
ggacccltgag
caagoocagg
gcaccaggat
tgaeceotate
cacaectgece
gaagggclic
caactacaag
gctgacegtg

cgagygccctyg

Artificial Sequence

10

cbtggtgcage
gacgccltgga
alcaggcaca
accatctoccea
gaagaceccyg
gtgaccgltygt
aagagcacca
ceggrgaceyg
gtgctgcaga
ctgggeacce
aagaaggltgg
gagetgcetyg
atcagcagaa
gtgaagttca
qgaggagecagt
wggctgaacg
gagaaaacca
cetagoagag
taccccageyg
accacccece
gacaagagca

cacaatcact

10

79/110

cecggeggeag
tggattgggt
aggccaacga
gggacaacag
ctgtgtacta
ccagcgecadg
gcggeggeac
tgtcetggaa
grageggoect
agacctacat
agcccaagag
gaggccccag
ccecoccgaggt
actggtacgt
acaacagcac
gcaaggagta
tcagcaagge
atgagctgac
acatcgeegt
ctgtgctgga
gatggcagca

acacccagaa

Glu Ser Gly Gly Gly Leu Val Gln Pro

30

45

cctgagactg
gaggcaggcc
ccacgccatc
caagaacacc
ctgcaccagco
caccaagyge
agcegoectyg
cageggageco
gtacagccty
ctgtaacgtyg
ctgtgacaaqg
cgtgttcctg
gacctgtgtyg
ggacggcgtyg
ctacecygggtyg
caagtgtaaqg
caagggccag
caagaaccag
ggaglgggag
cagcgatggc
gggcaacgtg
gagccltgagce

Gly Gly
15
Asp Ala

Trp Val

60
120
180
240
300
360
120
180
540
600
660
720
780
B840
900
960
1020
1080
1140
1200
1260
1320
1335
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Ala Glu Ile Arg His Lys ARla Asn Asp His Ala Ile Phe Tyr Asp Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr Iie Ser Arg Asp Asn Ser Lys Asn Thr
65 70 75 80
Val Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 g0 95
Tyr Cys Thr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr TLeu Val Thr
100 105 110
Val Ser Ser Ala Ser Thr Lys Gly Pro Secr Val Phe Pro I.eu Ala Pro
115 120 125
Ser Ser Lys Ser ''hr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val
130 135 110
Lys Asp Tyr Phe Pro Glu Pro Vai Thr Val Scr Trp Asn Ser Gly Ala
145 150 155 160
Leu Thr Ser Gly Val His Thr Phe Pro Alae Val Lcu Gln Ser Ser Gly
165 : 170 173

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
180 185 190
Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
195 200 205
val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
210 215 220
Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
225 230 235 240
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255
Val Thr Cys val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
260 265 270
Phe Asn Trp Tyr Val Asp Gly Val Glu Val lis Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu Giln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
290 295 300
Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr I.ys Cys Lys
305 310 315 320
Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr lle Ser Lys
325 330 335
Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
340 - 345 350
Arg Asp Glu Leu Thr Lys Asn Glpn Val Ser Leu Thr Cys Leu Val Liys

80/110
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Phe
370
Glu

Gly

Pro
385
Scr Phe

Gln

Thr
435

s Tyr

<210> 111
1335

DNA

<211>
<R212>
<213>

<220>
<223> Heavy
<A00> 111
Caggtgecagc
agctgogeceg
ccéggcaaag
Ltctacgacyg
gtgtacctge
cecttlgect
ceeageghgt
gagoetgeotay
clgaccagoeg
agcagegtyg
aaccacaage
acccacacct
Lleceecceea
gtgglggaty
Gaggugeaca
gtgtccgtge

atgtccaaca

PPha 1

’ro Ser

Tyx

Asp Ile

L_ys

360
Ala
375

Thr tThr

3480

Tyr
405
Val Phe
A20

Gln Lys

chain

tecetggagag
caagcggott
gactggagly
agagcgltgaa
agatcaacadg
actggygcca
Lcecectgge
tgaacgacta
gcatgocacac
Lgaccegtgce
ccagcaacac
geoccoootyg
agcclaagga
Lgagcecacga
atgecaagac
tgaccgtgoet

aggecchygoeo

Ser

Sorn

Ser

Lys Lcu

Ser

Cys

Ser

440

Leu

rtificial Seqgquence

cggeggeggc
caccticage
gyltegecgag
gggcaggttc
cctgagggece
gggaacacta
cocceageaqgeo
cttceccegaa
cticceegee
cageagcage
caaggtggac
ceetgeccoeo
caccctgaty
gagacectgag
caagcecagq
gcaccaggat

tgcccetate

Val Glu

Pro Pro

Thr Val
410
Val Met

425

His

Leu Ser Pro

ctggtgecagyc
gacgcoctgga
atcaggecaca
accatctceca
gaagacaccyg
gtgaccgtgt
aagagcacaca
ccggtgaccey
gtgctgcaga
ctgggeacce
aagaaggltgg
gagcltgctgg
atcagcagaa
gtgaagttca
gaggagcagt
tggctgaacy

gagaaaacea

81/110

365
Glu Ser
380

Leu

Lys

Glu Ala

Gly Lys
445

ccggeyggeag
tggatigggt
aggccaacga
gggacgacag
ctgtgtacta
ccagegecag
geggeggcoac
tgtcctggaa
gecagegygectl
agacctacat
ageccaagaqg
gaggccecag
ccecococgaggt
acltggtacgt
acaacagcac
gcaaggagte

tcagcaaggce

Asn

Leu
430

Giy Gln

Asp Ser Asp Gly

400

Ser Arg Trp Gln

415

His

cctgagactg
gaggcaggec
ccacgocate
caagaacaca
ctgcaccage
caccaaggygc
agccgeactyg
cagcggagec
gtacagcctg
ctglLaacgtyg
cltgtgacaag
cgtgttectyg
gacctgtgtyg
ggacggegty
ctaccgqggtg
caagtgtaag

caagggccag

120
180
240
300
360
420
480
540
600
660
120
T8O
840
900
960
1020
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cccagagagc
gtgtccctga
agcaacggcec
agcttecttceo
ttcagctget
ctglccectg

112
445
PRT

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

<220>

<223> Heavy

<400> 112

Gilu Val Gln
1

Leu

Ser Arg

Trp . Asp
35
Glu 1le
30
Ser Val

65

Lys

Val Tyr Leu

Tyr Thr

Val Ser

115

Ser

Ser

130

Ser Lys

Lys
145

Asp Tyr

Leu Thr Ser

Leu Tyr Ser

cccaggtgta
cctgectggt
agcccygagaa
tgtacagcaa
ccglgatgea

geaag

chain

Leu Leu

Leu Ser
20
Trp Val

Arg His

Gly Arg

Gln Met
85
Ser Pro
100
Ala Ser

Ser Thr

Phe Pro

caccctgccce
gaaggccltc

caactacaag

cctagcagag
taccccageg

ACCACCCCeC

atgagctgac
acatcgcegt

ctgtgctgga

Cys

Arg

Lys

FPhe

70

Asn

Fhe

Thr

Ser

Glu

getgacestg
cgaggcectg

Artificial Sequence

Ser

Ala

Gln

Ala

55

Thr

Ser

Ala

IJYS

Gly

135

Pro

150

Gly

weu Ser

His

Ser

Thr

Val

Gly
Ala
Ala

40

Asn

Leu
Tyr
Gly
120
Gly

Val

Phe

gacaagagca

cacaatcact

Gly

Ser

25

Pro

Asp

Ser

Arg

Trp

105

Pro

Thr

Thr

Pro

Thx

Gly

10

Gly

Gly

His

Arg

Ala

Gly

Ser

Ala

Val

Ala

1740

Val

82/110

Leu

Phe

IJyS

Ala

Asp

19

Glu i

Gln

Val

Ala

Ser

155

Val

Pro

gatggcagca

acacccagaa

Val

Thr

Gly

Gly

Phe

Leu

140

Trp

Leu

Ser

Gin

Phe

lLeu

45

Phe

Ser

Thr

Thr

Pro

iz5

Gly

Asn

Gln

Ser

Pro

Ser

30

Glu

Tyr

Twys

Ala

Leu

11C

Lou

Cys

Ser

Ser

Ser

caagaaccag
ggagtgggag
cagecgatggce
gggcaacgtg

gagectgage

Gly
15

Gly
Asp Ala
Trp Val
Glu

Asp

Thr
8O

Asn
Val Tyr
95
Val Thr

Ala Pro

Lheu Val
Ala
160
Gly

Gly

Ser
175

Leuw Gly

1080
1140
1200
1260
1320
1335
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180 185 150
Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys
195 200 205
Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
210 215 220
Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
225 230 235 240
Phe Pro Pre lLys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu
245 250 253
Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
260 265 270
Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 : 285
Pre Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
290 295 ‘ 300
Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
305 31¢ 315 320
Val Sexr Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335
Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
310 345 350
Arg Asp Glu lLeu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
355 360 365
Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
370 375 380
Pro Glu Asn Asn Tyxr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 o395 400
Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415
Gln Gly Asn Val Phe Scr Cys Ser Val Mer His Glu Ala Leu His Asn
420 1425 430
His Tyr Thr Gln Lys Scr Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 113
<211> 642
<212> DNA

<213> Artificial Seguence

8§3/116
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<220>
<223>» Light chain
<400> 113
gacatccaga tgacccagayg cccctcaayc ctgtctgeca gegtgggega cagggtgacc 60
attacctgea aggeccageca gagegtegge accaccatcg tgtggtacca geagaaacce 120
ggeaaggccoe ccaagetcect gatctacage gccagcaaca ggcacaccgg cgtgecctage 180
aggttiagcg gaagcggcag cggcaccgac ttcacccltga caaltcagcag cctgcagocece 240
gaggacttecg ccacctacta ctgccagcag tacaccagcet atccecticac ctteggecag 300
ggceaccaagc tgyagatcaa gegtacgglg gecgeoccceca gegltgttceat cttecccecoce 360
agcgatgage agctgaagag cggcaccgce agegtyggtgt gltctgetgaa caacttcectac 420
ccocgggagg ccaaggtgea glggaagglg gacaatgocot tgcagagogyg caacagecaqg 480
gagagcgtga ccgagcagga cagcaaggac tcocacclaca goectgageag cacccltgacce 54C
ctgagcaagg ccgactacga gaagcacaag gtgtacgect gtgaggtyac ccaccaggge 600
clglccagee cocgtgaccaa gagoecttecaac cggggegagt go 042
<210> 114
<Z211> 214
<212> PRT
€213> Artificial Sequence
<220>
<223> Light chalin
<400> 114
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Ser Val Gly Thr Thr
20 25 30
Ile Val Trp Tyr Gln Gln Lys Frg Gly Lys Ala Pro Lys Leu Leu lie
35 a0 a5
Tyr Ser Ala Ser Asn Arg His Thr.Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Thr Ser 'l'vr Pro Phe
85 g0 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val Ala Ala

84/110
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Pro Ser Val
115

Thr Ala Ser
130
Val

Lys Gln

145
Glu - Val

Ser Thr leu

Ala Glu
1495

Phe I Arq

<210> 115
372

DNA

<Z211>
<212>
<213>

<220>
<7223> Heavy
<400> 115
gaggltgcagc
tcttgegetg
ceoggeaaag
caclacguecg
ctygtacctge
accltactact

accgigtoca

<210> 116
<211> 124
<212> PRT

<213> Artif

100

Phe Ile

Val

Val

Trp

Phe

Cy

Pro Pro
120

Leu

5 Val Asp Asn

150

Thr

Thr
180
Val 'Thr

Gly Glu

chain

tggtegaaaqg
ceteocggoltt
gectagaglyg
agagogrgaa
agaltgaacaqg
acgggageag

go

icial

Gln

Ser

His

Cys

ser

Lys Ala

Gln Gly

200

Artificial Sequence

cggceggegge
caccttcage
qatggeaygag
geggaggttc
ccltgaqgagece

cltacggetat

Sequenco

105

Ser Asp Glu

Asn Asn Phe

Ala Gln

155

Leu

Lys Asp Ser
170
Asp

185

Tyr

Leu ¢ Ser

ctggtgeagc
gacqgeoctgga
atcaggaaca
accatcagca
gagqacaccqg
tgcgacgtgt

85/110

110
Gln Leu

125

Lys

Tyr Pro

140

Arg

Ser Gly Asn

Thr Tyr Ser

Lys His Lys
120
Val Thr

205

Pro

ccggaggeag
tggattgggt
aggccaacaa
gggacaacygce
cegtgtacta

ggggccayggy

Ser Gly

Glu Ala

Gln
160

Ser
Leu Ser
175
Val Tyr

Lys Serx

cctecaggetyg
gaggcaggeoc
ccacgcecaqy
caagaacagc
ctgocgoceygy

cacactagtyg

60

120
180
240
300
360
372

OKO
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<220>
<Z23> Heavy chain
<400> 116
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Aia Ser Gly Phe Thr Phe Ser Asp Ala
20 25 30
Trp Met Asp Trp Val Arg Gln Ala Pro Cly Lys Gly Leu Glu Trp Val
35 40 45
Ala Glu Ile Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Iys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Secr Leu Arg Ala Glu Asp Thr Ala Val I'yr
85 50 @5
Tyr Cys Ala Arg Thr Tyr Tyr Tyr Gly Ser Ser 'I'yr Gly Tyr Cys Asp
100 105 110
Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 117
<211> 372
<212> DNA
<213> Artificial Sequence
<220>
<223> Heavy chain
<400> 117 .
gaggtgcage tgglcgaaay cggeggoygygc ctggtgcago ccggaggeag ccbcaggoetyg 60
tcttgegotg cetoeeggett caccttcage gacgectgga tggattggolt gaggeaggec 120
ccecggcaaaqg decltggagtg ggtggocgag atcaggaaca aggecaacaa ccacgecagg 180
cactacgcceg agagcgtgaa ggggagghbic accatcagca gggacaacygce caagaacage 240
ctgtacctge agatgaacag cctgagyggee gaggacaccg ccgtgtacta ctgecaccocegg 300
acctactact acqggagcag ctacggctat tgcgacgtat gygyccagyqg cacactagig 360
accgtgltceca ge 372

86/110
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<210> 118
<211> 124
<212> PRY

<213> Artificial Sequence

<220>

<223>» Heavy chain

<400> 118

Glu val Gln 1
1

eu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
10 15

(@11

Ser Leu'Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asp Ala
20 25 30
Trp Mel Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Glu Ile Axrg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu
50 55 &0
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Serx
65 70 75 80
Lou Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 50 95
Tvr Cys Thr Arg Thr Tyr Tyr Tvr Gly Ser Ser Tyr Gly Tyr Cys Asp
160 105 ' 110
Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 119
<211> 372
<212> DNA

<213> Artificial Sequconce

<220>

<223> Heavy chain

<AGC> 119
gaggtgcage tggtcgaaay cggocggoagc ctggﬁgcagc ccggaggcag cctcaggetg 60
tetlgegety ccteoggott caccagcage gacgectygga tggattgggt gaggcaggeo 120

cecocggeaaaqg geotggaglyg gytyggeccgay atcaggaaca aggecaacaa ccacgecagqg 184

87/110
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cactacgccyg agagcgltgaa ggggaggttc accatcagca gyggacaacgo caagaacage 240
ctgtacctgc agatgaacag cctgagggcce gaggacaccg ccglgtacta ctgcgeccgg 300
accltactaclt acgggagcag ctacgygctat tgcecgacglgt ggggccaggg cacactagtg 360
accgtgtcca go 372

<210> 120
<211> 124
<212> PRT

<213> Artificial Sequence

<Z20>

<223> Heavy chain

<400> 120

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Teu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Scr Gly Phe Thr Scr Ser Asp Ala
20 25 30
Trp Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ala Glu 1le Arg Asn Lys Ala Asn Asn His Ala Arg His Tyr Ala Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr lle Sex Arg Asp Asn Ala Lys Asn Ser
65 70 75 80
Leu Tyr Teu Gln Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 %0 a5
Tyr Cys Ale Arg Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly Tyr Cys Asp
100 105 110

Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Scr
115 120

<210> 121
<211> 372
<212> DNA

<213> Artificial Secquence

<220>

<223> Heavy chain

R&/110
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<4Q00> 121

gaggtgcage
tetitagcgetg
cecoggcaaag
cactacgeoeqg
ctgtacctyce
acctactacht

accgtgtoeca

bggtcgnaag
cetecggott
goectogagtg
agagoygtgaa
agal.gaacaqg
acgggagoeay

gc

cggeyggeggc
caccagcagce
ggtyggeegay
guggaggtic
cetgagggoe

ctacggctat

<210> 122
<211> 124
<2172> PRYT
<213> Artificial Seguence
<220>
<223> Heavy chain
<400> 122
Glu val Gln Leu Val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Trp Met Asp Trp Val Arg Gln Ala
35 40
Ala Glu Ile Arg Asn Lys Ala hsn
50 55
Ser Val I.ws Gly Arg Phe Thr Ile
65 70
Leu Tyr Leu GIn Mot Asn Scr lLeu
85
Tyr Cys Thr Arg Yhr Tyr Tyr Tyr
100
Val Trp Gly Gln Gly Thr Leu Val
1] 120
210> 123
<211> 372

ctggtgceagc
gacgcctgga
alcaggaaca
accatcagca
gaggagcaccg

tgegacgtgt

Gly Gly
10

Gly

Leu

Ser Phe

25
Pro

Gly Lys

Asn His Ala

Ser Arg Asp

Arg Ala Glu
Gly
105

- Ser

Thr Val Ser

89/110

cecggaggceag
tggatigggt
aggccaacaa
gggacaacgc
cecgtgtacta

ggggceagygyg

Val Gln Pro

Thr Ser
30
Glu

Ser

Leu
45

His

Gly

Arg
50

Tyr

Asn Ala Lys

Asp Thr Ala

Tyr Gly Tyr
110

Ser

cctecaggetyg
gaggcaggec
ccacgeoaqq
caagaacagc
ctgcaccagy

cacactagtg

Gly
15

Gly

Asp Ala

Trp Val

Ala Glu

Ser
80

Asn
Val Tyr

Asp

60

120
180
240
30¢
360
372

qf'l/
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<212> DHNA

<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 123
gaygtgcagc lLyggtcgaaag cggoeggegge ctggtgeage cecggaggcag cctcaggoetyg 60
Lebtygegety cctceceggoett caccageage gacgectgga tggattgggl gaggeaggee 120
ccegycaaaqg goctggagtyg ggtggecyag alcaggaaca aggecaacaa ccacgecagg 180
cactacgeeg agagcgtgaa ggggaggtlc accatcagca gggacgacge caagaacage 240
ctgtacctge agatgaacag cctgagggcce gaggacaccg ccgltgtacta ctgcaccegg 300
acctactact acgygagcag ctacggctat tgegacgtgt ggyggoecaggy cacactagltg 360
accgtgtcca gco 372
<210> 124
<211> 124
<212> PRT
<213> Artificial Sequence
<220>
<223> Heavy chain
<400> 124
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Cly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Ser Ser Asp Mla
20 25 30
Trp Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu lrp Val
35 40 45
Ala Giu lle Arg Asn Lys Ala Asn Asn His Ala Arg lis Tyr Ala Glu
50 55 60
Ser Val Lys Gly Arg Phe Thr lle Ser Arqg Asp Asp Ala Lys Asn Ser
65 70 75 80
Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 50 25
Tyr Cys Thr Arg Thr Tyr Tyr Tyr Gly Ser Ser Tyr Gly ‘'yr Cys Asp
100 105 110
Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Saor

90/110
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115

<2106> 125
372

DA

<211>
<212>
<213>

<220>
<223> Heavy
<400> 125
gagglgcaqgc
tettgegotyg
cccyggeaaag
cactacgcoey
gtctacctge
acctactact
accgtglcca
<210>» 126
<211> 124

<Z212> PRT

<2205
<223> Heavy
<400> 126
Glu val Gln

1
Ser Leu Arng
Trp Met Asp

35

Glu Ilc
50

Ala

Val Lys

chain

tggtcgaaag
cclteecegetit
geotggaglyg
agagoegtaaa
agatgaacaqg
acgggagcag
qc

chain

Val
5

T
Leu Ser
20

Trp Val

Arg Asn

Gly Arg

Glu

Lys

Phe
70

120

Artificial Sequence

cggcegeeygce
caccageage
ggiggccgag
ggggaggttc
cctgagggec

ctacggctat

Artificial Scquence

Ser Gly

MAla Ala
Gln Ala

Thr ]

1 Asn

ctyggltocage
gacgecctgga
atcayggaaca
accatcagea
gaggacaccqg

tgcgacgtgt

Gly Gly Leu

10
Ser Phe

25

Gly

Pro Gly Lys

His Ala

Ser Arg Asp

91/110

ceyggagygcay
tggattgggt
aggccaacaa
gggacaacgc
cecgtgtacta

§ggg9gccaqyyg

Val Gln Pro

Thr Ser
30

Glu

Ser
Gly Leu
45
Arg His
(3]0l

Tyr

Asn Ala Lys

cctecaggetg
gaggcaggee
ccacgecagg
caagaacagc
clgcaccegy

cacactagtg

Gly Gly
15

Asp hla
Trp Val

Ala Glu

Asn Scor

80

60

120
180
240
300
360
372
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val Tyr Leu

Gln
B5

Tyr Cys Thr Arg Thr Tyr Tyr Tyr

Val Trp Gly
115

<210> 127
372

DNA

<211>
<Z212>
<Z213>

220>
<223> Heavy
<400> 127
gaggtgcagce
tettgegetg
ccecggcaaag
cactacgeccg
gtectacctyc
acctactact

accgtgtcca

<210> 128
<211> 124
<212> PRT

100
Gin

chain

tggltcgaaag
cctecocggett
gcetggagtyg
agagcgtgaa
agatgaacag
acgggagcag
gc

Giy Thr Leu Val

120

Artificial Segquence

cggcggegge
caccageage
ggtggccgag
ggggaggilc
cctgagggec

ctacggctat

<213> Artificial Sequence

<220>
<223> Heavy

<400> 128
Glu vVal Gln
1

Ser Leu Arg

Trp Met Asp

chailn

Leu Val Glu Ser Gly Gly Gly TLeu vVal Gln

5

Leu Ser Cys Ala Ala Ser Gly Phe Thr Ser

20

S0

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr

9%b

Gly Ser Ser Tyr Gly Tyr Cys Asp

105
Thr Val Ser

ctggtgcagc
gacgcectgga
atcaggaaca
accatcayca
gaggacaccg

tgcgacgtgt

10

25

Trp Val Arg Gln Ala Fro Gly Lys Gly Leu

92/110

110

Ser

ceyggaggoeay
tggattgagt
aggccaacaa
gggacgacgc
cecgltgtacta

ggggccagyg

cclcaggcety
gaggcaggcc
ccacgecagg
caagaacadgc
clgcaccegg

cacactagtg

Pro Gly Gly

15

Scr Asp Ala
30
Glu Trp Val

120
180
240
300
360
372
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35

Ala Glu Tle
50

Ser Val

65h

Val

LYS

Tyr Leu

Tyr Cys ''hr

Val Trp

<210> 129
327

DNA

<211>
<212>

Arg Asn

Gly |

0

Gln
Arg Thr
100

Gln Gly

Ly

Phe

. Asn §

Tyr

Thr

40

s Ala Asn Asn His Ala

55
Thr Ile Ser Arg Asp
75
Ala Glu

g0

r Leu Arg

Iyr Gly Ser Ser

105
Thr

Iy

Val
120

Leu Val

<213> Artificial Segquence

<Z20>
<223> Ticht
<400> 129
gacatoecaga
atcacctgcea
ggcaaggcac
aggttctcag
gaggacticg
ggcaccaagae
<210> 130
109
PRT

<213>

<220>

<223> Light

<A00> 130

chain

tgacccagag
ggaccltcecoga
ccaagetect
gcagogqgcote
ccaccltacta

tggagattaa

chain

ceeeagoeage ctgagcqbta
gaacalctac agctaccitgg
gatctacaac gccaagacacg
tgggaccgac ttcaccctga
cltgocageac cactacggaa

gegtacy

Artificial Sequence

45
Arg His

60

Tyr

Asp Ala Lys

Asp Thr Ala

Tyr Gly Tyr
110

Ser

gecgtgggega
cctggtatca
tggcegaggyg
ccatcagecag

ceceectggac

Ala Glu

Ser

80

Asn

Val
95
Cys

Tyr

cagggtgacc
gcagaaacce
cgtgcceagce
cctgcageee

ctteggecag

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

93/110

60

120
180
240
300
327
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Arg Val

Leu Ala Trp
35

Asn Ala

50

Tyr
ser Ser
65
Glu

Gly

Asp Phe

Phe Gly

<210> 131
<211> 327
<212> DNA

Thr
20

Ile
Tyr Gln
Lys Thr
Giy Thr
Ala Thr

Gln
100

Thr

Gln

Leu

Asp

70

Tyr

Thr

Cys Arg
Pro
40
Glu

Lys

Ala
55
FPhe Thr

Tyr Cys

5 Leu

<213> Artificial Sequence

<220>
<Z223> Light

<400> 131

gacatccaga
atcacctgca
ggcaaggcce
aggtitcicag
gaggacttcg

ggcaccaagoe

<210> 132
<211> 109
<212> PRT

chain

tgacccagag
ggacctccga
ccaagcltcct
gcagcggetc
ccacctacta

tguagattaa

cceceageage
gaacatctac
ggtgtacaac
tgggaccgac
ctgecagceac

gcgtacy

<213> Artificial Sequence

<220>
<223> Light

chain

10

Ser Glu

Lys Ala

Gly Val Pro

Leu Thr Tle

Gln His His
90
Glu Ile

105

Lys

ctgagegeota
agctacctygy
gccaagacac
ttcacccectga

cactacggaa

94/110

Asn Ile Tvyr

30
Pro Lys Leu
45

Secr Phe

60

Arg

Ser Leu

Tyr Gly Thr

Arg Thr

gegtggygcga
cecbggtatca
tggcegaggg
ccatcagcag

ccecctggac

Pyr
Leuw Ile
Ser

Gly

Pro

B8O

Gln

Pro

85

Trp

caggygtgacc
gcagaazacce
cglgeceage
cclgcageco

cttcggeeag

64

120
180
240
300
327
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<400> 132
Asp Tle Gln

Arg Val

Leu hla Trp
35
"Tyr i Ala
Ser
65
Glu

Asp Phe

‘thr Phe Gly

<210> 133
327

DNA

<Z211>
<212>
<213> Artif
<220>
<223> Light
<400> 133
gacatccaga
atcacctgea
qgoaaggcaec
aggttctcag
gaqggacttcg
ggraccaage
<210> 134
<211> 109

<212> PRT

zr Gly

: Thr
Thr Tle
20
Tyr Gln

Lys 1hr

Thr
Ala Thr
85

Gln

100

Gly

icial

chain

tgacccagag
ggacctcega
ceeagoetceot
geageggctc
ccaccltacta

tLggagattaa

Gln

Thr

Gln Lys

Leu

Asp

70

Tyx

Thr

Ser Pro

Cys Arg
Pro
40
Ala
Thr
I'yvr

Cys

Lys Leu

Scquence

ccocageage
gaacaltctac
gutgtacaac
tgggaccgac
ctgccagcac

gcgtacy

<213> Artificial Secquence

<220>

Ser Leu

10

Ser

Thr
25

Gly

Ser Glu

Lys Ala

Gly val Pro

Thr Ile

75

Leu
Gln His
90

Glu Ile

105

Lys

ctgagcgeta
agctacctgg
gccaagqacac
thecaceniga

cactacuagaa

95/110

Ser Ala Ser

Asn Ile Tyr
30
BEro Lys Leu
45

Phe

Ser Arg

Ser Leu

Tyr Gly Thr

Arg Thr

gcgtyggega
cctggtatca
tggcegaggg
ccaltcageag

ceeccetggac

Val
15

Gly

Ser Tyr

Leu Vail

- Gly

Gln Pro
80
Pro

95

Trp

cagggtgacc
gcagaaaccc
cgigececeagco
ccltgcagccoe

cttcggecag

60

120
180
240
300
327
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<222> Light chain
<400> 134
Asp Ile Gln Met Thr Gln Ser Pro
1 5
Asp Arg Val Thr Ile Thr Cys Arg
20
Leu Ala Trp Tyr Gln Gln Lys Pro
35 40
Tyr Asn Ala Lys Thr Leu Ala Glu
20 55
Ser Gly Ser Gly Thr Asp Phe Thr
65 70
Glu Asp Phe Ala Thr Tyr Tyr Cva
85
Thr Phe Gly Gln Gly Thr Lys Lou
100
<210> 135
<211> 345
<212> DNA
<213> artificial Scguence
<220>
<223> Heavy chain
<400> 135
gaggtgcaygc tcctggagag cggegygyggyc
agclgegoeg caaygeggett cacclttcage
ccecyggeaaag gactggagty ggtcagegag
ttctacgacg agagcgtgaa gggcaggtltc
clgtacclge agatgaacag cclgagggcce
ccctttgect actggggeca gggaacacta
<210> 136
<21i> 115
<212> PRT

<213> Artificial Sequence

Ser Leu

10

Ser

Thr
25

Ser

Gly Lys Ala

Gly Val Pro

Thr 1le

15

Leu

Gln His His
aQ
Ile

Glu Lys

103

ctggtgcagc
gacgcctgga
atcaggcaca
accatctcca
gaagacaccyg

gtgaccgtgt

96/110

Glu

Ser Ala Ser
> Tyr
30
Gln

45

Pro Lou

Ser Phe

eo

Arg

Ser Ser Leu

Tyr Gly Thr

hrg Thr

ccggeggeag
tggattgggt
agqgccaacyga
gggacaacag
ctgtgtacta

ceage

Gly

Tyr

Leou Val

Sar Gly

Gln Pro
80
Trp

ccltygagacltyg
gaggcaggceo
ccacgeeato
caagaacacc

c:tgcgccaag

60

126
180
240
300
345
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<220>

<723> Heavy

<400> 136

Glu vVal Gln T

1
Ser Leu Arg
Trp . Asp

35

Ile

Ser
(3]
Leu

Tyr Ala

tn
D
H

Val Sor

115

<210> 137
345

DNA

<211>
<212>
<213> Artif
<220>
<223> Heavy
<400>» 137
gaggtgcage
agclgogeeg
cecggeaaag
Ltctacgacy
ctgtacctge

cecotitgoct

chain

5
Leu
20
Trp

Arg

Gly

Gln
85
Lys Pro

100

icial

chain

tecectggagag
caagoggelt
gactggagtyg
agagcgtgaa
agaltgaacay

actggggcca

Lou Glu

Ser Cys

Val Arg

His Lys

Arg Phe

70

Mot Asn

Phe

Ser Gly

Ala Ala

Gln Ala
40
Ala Asn
55
Thr Ile

Ser Leu

Ala Tyrx

Seguenca

cggegygyggge
caccticage
ggtcagegaqg
qugcaggttc
cctgagggee

gqugaacacta

Gly Gly leu

19

Ser Gly Phe

25

Pro Gly Lys

Asp His Ala

Ser Arg Asp
B
Ala Glu
90

Glv Gln

Arqg

Trp
105

ctg§tgcagc
gacgcectgga
atcaggcaca
accatctceca
gaagacaccq

gtgaccatgt

97/110

Val Gln

Thr Phe Ser
30
Leu Glu
45

Phe

Gly

Ile
&0

Tyr

Asn Ser Lys

Asp Thr Ala

Thr Leu

110

Gly

ccggeggcag
tggattgggt
aggccaacga
gggacaacag
ctgtgtacta

ccaqgo

Gly
15

Gly

Ala

Asp

Val

Glu

Thr

BO
Tyr

Asn

val
95

Val Thr

cctgagacty
gaggcagqcoc
ccacgecatc
caagaacacc

ctgcaccagc

60

120
180
240
300
345
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<210> 138
<21i>» 115
<?12> PRT

<213> Artificial Seguence

<220>

<223> Heavy chain

<400> 138
Glu val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 10 15

[ 43}

Ser lLeu Arg Leu Ser Cys Ala Alz Ser Gly Phe Thr Phe Ser Asp Ala
20 25 30
Trp Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ser Giu Ile Arg His Lys Ala Asn Asp His Ala lle Phe Tyr Asp Glu

Ser Val Lys Gly Arg Phe Thr 1le Ser Arg Asp Asn Ser Lys Asn Thr
65 70 15 80
Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr
85 50 95
Tyr Cys Thr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 1035 110

Val Scr Ser

115

<210> 138
<211> 345
<212> DNA

<213> Artificial Sequence

<Z20>

<223> Heavy chain

<400> 139
gaggtgcage tcctggagag cggeggggyc ctgglgeage ccggceggcag ccehtgagactg 60
agctgegeeg caagcygcett cacctitcagc gacgecectgga tggallaggt gaggceaggee 120

cccggeaaag gactggagtyg ggtcagogag atcaggcoaca aggecaacga ccacdccate 180

98/110
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{tctacgacyg agagcecgtgaa gggcaggtte accatctcecca gggacgacag caagaacacc 240
ctgtacctge agatgaacag cotgagggee gaagacaceg ctgtgtacta ctgeaccage 300

cectibtgeot actgggycca gggaacacta gtgaccgtgt ccagc 345

<Z210> 140
<211> 115
<212> PRT

<213> Artificial Sequence

<22Q0>

<223> Heavy chain

<400> 140
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

Scr Leu Arg Leu Ser Cys fAla Ala Ser Gly Phe Thr Phe Ser Asp Ala
20 25 30

Trp Met Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

35 40 45
Ser Glu Ile Arg His Lys Ala Asn Asp His Ala 1le Phe Tyr Asp Glu
50 55 60

Ser Val Lys Gly Arg Phe Thr lle Ser Arg Asp Asp Ser Lys Asn Thr

65 7Q 75 BO

Leu Tyr beu Gln Mel Asn Ser Leu Arg Ala Glu Asp Thr Ala vVal Tyr

85 90 95

Tyvr Cys 'Thr Ser Pro Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ser

115

<210> 141
<211> 345
<212> DNA

<213> Artificial Scguenco

<220>

<223> Heavy chain

99/110
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<400> 141

gaggtgcagc
agctgcgeeg
ccecgygcaaag
ttctacgacy
gtgtacctgc

ceclttgect

<210> 142
<Z211> 115
212> PRT

tcctggagag
caagcggoett
gactggagtg
agagcgtgaa
agatgaacag

acltggggcca

€ggegggygc
caccttcago
ggtcgecegag
gggcaggttc
cctgagggcce

gggaacacta

<213> Artificial Sequence

220>

<223> Heavy

<400> 142

Glu Val Gin
1

Leu

Ser Arg

Trp Mel Asp
35
Glu Ile
50

s Val

Ala

Lys

Val Tyr Leu

Tyr Cys Thr

Val Ser

115

Ser

<210> 143
<211> 345
<212> DNA

chain

L.eu Leu

I.eu Ser
20
Trp Val

Arg His

Gly Arg

Gln Met

Scr Pro

100

Glu

Cys

Arg

Lys

Phe

70

Asn

Phe

Ser Gly

Ala Ala

Ala
40

Gln

Ala
55
Thr

Asn
Tle
Leu

Ser

Ala Tyr

<213> Artificial Sequence

clggtgcage
gacgcctgga
atcagygcaca
accatctcca
gaagacaccy

gtgaccgtgl

Gly Lcu
10

Gly

Gly
Ser Phe
25
Pro

Gly Lys

Asp His Ala

Ser Arg Asp
75
Ala
90

Gly

Arg Glo

Trp
105

100/110

cecggeyggeay
tggatigggt
aggccaacga
gygacaacag
ctgtgtacta

ccage

val Gin Pro

Thr Scr
30
Glu

Phe

Leu
45
Phe

Gly

Ile
60

Tyr

Asn Ser Lys

Asp Thr Ala

Gly Thr Leu

110

60
120
180

cclgagactg
gaggcaggec
ccacgecatc
caagaacacc 240
300
34%

ctgcaccago

Gly Gly

Asp Ala

Trp Val

Glu

Thr
80
Val Tyr

Val Thr
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<220>

<223> Heavy

<400> 143

gaggtgcage
ageltgegecg
cocoggeasag
ttctacgacy
gltgtacctgc
ccetttgoct
<21G> 144
<211> 115
<212> PRT
<213>

<220>

<223> Heavy

100> 144
Glu Val Gln
1

Scr Leu Arg

Trp Met Asp

Ala Glu Tle

50

Scr Val Lys

val Tyr Leu

Tyr Cys Thr

Val

Ser

chain

tcoltggagag
caageggeoett
gactggagtg
agagcgtygaa
agatygaacaqg

actggggcca

chain

IJeu

5

Leu
20
Trp Val

Arqg His

Gly

Glu Ser

he
70

. Asn ¢

Phe

cggeggggyc
caccthcage
ggtecgecgag
gggcagglte
cectegagggoo

gggaacacta

Artificial Sequence

Gly
s Ala Ala

Gln Ala

10
Asn
Tle

leu

Tyr

ctggtgeagc
gacgccigga
atcaggeaca
accatctcea
gaagacaccg

gtgaccgtgt

Gly Gly Leu
10

Ser Gly Phe

25

Pro Gly Lys

Asp His

Scr Axg’
Glu

Arg

Trp Gln

i05

Gly

101/110

cocggeggcag
tygattgggt
aggccaacga
gggacgacay
ctgtgtacta

ceagc

Val Gln Pro

Thr Phe Ser

30
Leu Glu

45

Gly

Ile Phe Tyr

Ser Lys

Asp Thr Ala

Thr Leu

110

Gly

cctgagactg
gaggcaggaoc
ccacgccatc
caagaacacc

ctgcaccage

Gly
15

Gly
Asp Ala
Trp Val
Asp Glu

Thr

80

Asn
Val Tyx
a5

Val Thr

60

120
180
240
300
345
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<210> 145
3277

DNA

<211>
<212>
<213>

<220>
<223> Light
<400> 145
gacatccaga
attacctgca
ggeaaggcec
aggttlageg
gaggacticg

ggcaccaagc

<210> 146
<211> 10%

<212> PRT

chain

tgacccagag
aggccageca
cecaagctect
gaagcgygcag
ccacctacta

Lggagatcaa

Artificial Sequence

cecctcaage
gagcytcggce
gatctacagc
cggcaccgac
ctgccagoag

gcgtacg

<213> nartificial Sequence

<220>
<223> Light

<400> 146

Asp Tle Gln
1

val

Asp Arg

Iie Val Trp
35
Scr Ala
50

Gly

Tyr

Ser Ser

65

Glu Asp Phe

Thr Phe Gly

chain

Met. Thr

%41

Thr
20

Ile

Tyr Gln

Ser Asn

Gly Thr

Ala Thr
85
Gln Gly

100

Gln

Thr

Gln

Arg

Tyr

Thr

Ser Pro

Cys Lvs

Pro
40
Thr

Lys
His
Phe Thr
Tyr

Cys

Lys Leu

clgtclgccea
accd c:c:at(:q
gccagcaaca
ttcaccclga

tacaccaget

scr

10

Ser
Ser Gln
25

Gly Lys Ala

Gly val Pro

Thr Iie

75

Leu
Gln Gln
50
Tle

Tyr

Glu
105
102/110

]JYS

gegigggega
tgtggtacca
ggcacaccgyg
caal.cagcay

atcccttcac

Ala

Ser Val Gly

30
Leu

Pro Lys

4

5

Ser Phe
60

Se

Arg

Ser Lgu

Thr Ser Tyr

Arg Thr

cagggltgacce
guagaaaccao
cgtgeotage
cctycagece

cltocgyeccaqg

Val
15

Gly
Thr Thr
Leu Ile
Ser

Gln

Pro

N
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<210> 147
345

DN

<211>
<212>
<213>

<400> 147

gaagigaagce
tcetgtactg
ccagagaaqy
ttttatgaty
gtctatctgo

cetittgett

<210> 148
<211> 327
<212> DNA

<213> Artificial

<220>

Heavy chain

ttgaggagte

ccteeggatt

gacttgaglyg

agtctgtgaa

aaatgaacag

attgygggcea

<223> Light chain

<A00> 148

gacaltlgtga
at.cacctgca
ggacaatcte
cycttcacag
gaggacclgg

gggacaaagl

<210> 149
<211> 372
<212> DNA

tlgacccagte
aggccaghtea
ctaaattact
geagtyggatc
cagattattt

tggagataaa

Artificial Segquence

tggaggagge
cacttttagt
ggttgctgaa
agggaggtic
tttaagacct

agggactoetg

Seguence

Lcanaaalttc
gagtgtggga
gatttactct
Ltgggacagat
ctygtcagecaa

acggget

<213> Artificial Scguence

ttggtgecaac
gacgcetgga
attagacaca
accatctcaa
gaggacaceyg

gtcactgtet

atgtcegtaa
actactatag
geatecaatce
ttcattotca

tatacctect

103/110

-

cltggaggatc
tggactgggt
aagctaatga
gagatgattc
gcatttatta

ctgca

cagtgggaga
tctggtatca
ggcacactygy
ccattaacaa

atccattcac

calgaaactc
cecgecagtet
tcatgcaata
caaaaatatl

ttgtaccagt

cagggtcaga
acagaaacca
ggtcectgat
tgtgecagtct
gttcggetcg

60

120
180
240
300
345

60

120
180
240
300
327
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<220>

<223> Heavy chain

<400> 149
gaagtgaagc
tecttgtgoetg
ccagaaaagg
cactatgctg
gtcktacctge
acgtattatt

accgtetectl

<210> 150
<211> 327
<212> DNA

ttgaggagtc
cctectggatt
ggcettgagty
agtctgtgaa
aaatgaacag
acggtagcaqg

ca

tggaggaggc
cacttctagt
ggttgctgaa
agggaggttc
cttaagagct

ctacggatac

<213> Artificial Seguence

<220>

<223> Light chain

<400> 150
gacatccaga
atcacatgte
ggaaaatctc
aggitcagtg
gaagattity

ggcaccaage

<21C> 151
<211> 345
<212> DNA

tgactcagtic
gaacaagtga
ctcagctect
gcagtggatc
ggagtlattc

tggaaalcaa

Lccagectece
gaatatttac
ggtctataat
aggcacacag
cligtcaacat

acgggct

<213> Artificial Seguence

<220>

<223> Heavy chain

<400> 151

ttggtgcaac
gacgcctgga
attagaaaca
accatctcaa
gaagactcig

Lgcgatgtctl

ctatctgeat
agttatttag
gcaaaaacct
Lttictelga

catiatggta

ctggaggatc
tggactagggt
aagctaataa
gagatgattc
gcatttatta

ggggcacagg

ctgtgyggaga
caltggtatca
Ltagcagaagg
agatcaacag

ctcegtggac

caltgaaaclc
cegecagticet
Lecatgcaaga
caaaagtagt
ctgtaccagg

gaccacygtc

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagect

gttcggtyga

120
180
240
300
360
372

60

120
180
240
300
3271

gaagtgaagc ttgaggagtc tygaggagyc ttggtgcaac ctggaggatc catgaaactc 60

tecttgtgectg ccteotggaat cacttttagt gatgeclgga tgyaclggglb ceqoecagitct 120

104/110
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ccagagaagqy
Ltectatgetg
gtetacoctge

cetittgett

<210> 152
<211> 327
<212> DNA

gygcttgagtg
agtctgtgaa
aaatgaacac

actggggeea

ggttgclgac attagaaaca

agggaggttce accatclcaa
cttaagacct gaagacactg

agggactctg gtcactgtct

<213» Artificial Sequence

<220>

<223> TLight chain

<400> 152

gacattgtga
atcacctgcea
ggacaatcuc
cqettcacag
gaagacctygy
Gaggacaaaat
<210> 153
<211> 345
<212> BNA

<213>

<220>

tgacccagtao
aggccagtca
ctaaactact
geagtggabce
cagattatit

tggaaataaa

<223> Heavy chain

<400> 153

gaagtgaagt
teoclgtactg
ccagagaaqgq
ttttatgatyg
gtcltatecuge

ccttttbgett

<210> 154
<211> 327

tLtgaggagtc
ceteecyggatt
gacttgagtg
agtctgtgaa
aaalgaacaa

actggggcca

tcanaaatlic atgteocacaa
aaalgtgggt actgergtag
gatttactca gcatecceaatco
tgggacagat ttcactctca
cltgtecageaa tatgtcaact

acgggot

Artificial Sequence

tggaggaggc ttggtgcaac
tatttiltagt gacgcctgga
ggttgctgaa altagacaca
agggaggllie accatectcaa
ctiaagacct gaagacaccg

agggactety ghtcactgtot

105110,

cagctaataa
gagatgattc
gcatttatta

ctgca

cagtaggaga
tetggtttca
ggtacaccag
ccattagcaa

at.ccattcac

ctggaggatc
tggactgggt
aagctaatga
gagatgattc
geatttatta

ctgca

tcatgcaaca
caaaaglact

ctgtaccage

cagggtcage
acagaaacca
agtccctgat
tgtgcagtct
gtitcggetey

catgaaactc
ccgecaglet
ttatgcaata
caaaagtatt

ttgtaccagt

180
240
300
345

120
180
240
300
327

60

120
180
240
30C
348
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<212> DNA

«213>» Artificial

<220>

<223> Light chain

<400> 154

gacattgtga
al.cacctgca
ggacaatctc
cgocttcacag
gaagaccltag

gggacaaagt

<210> 155
<211> 345
<212> DNA

tgacccagtc
aggccagtca
ctaaattact
gcagtygatc
cagattattt

tggaaataaa

Sequence

tcaaaaattc
gagtygltyggya
gattlactca
Lgggacagal
ctgtcaycaa

acgggcot

<213> Artificial Sequence

<220>

<223> Heavy chain

<400> 155

gaggtgaagce
tectgtgetg
cragagaagg
ttttatgatg
gtctatctge
cctittgctt

<210> 156
<211> 327
<212> DNA

ttgaggagtc
cctetggatt
gacttgagtg
agtctgtgaa
aaatgaacay

actggyggcca

tggaggagge
cacttttagt
ggtigectgaa
agggaggutc
cttaagacct

agggactoty

<213> Artificial Sequence

<220>

<223> Light chain

<400> 156

atgtceegtaa
actactatag
gcatocaatc
Ltcatictca

tatagcagct

ttggtgcaac
gacgectygga
attagacaca
accalctcaa
gaagacaccg

gtcactglect

106/110

cagtgggaga
tctggtatcea
gacacactgy
ccattagecaa

atccattcac

ctggaggalc
Lggactgygt
aagctaatga
gagatgattc
geat.ttattia

clygca

cagggtcage
acagaaacca
agtcocctgat
tgtgcagtlct

gritcygetoeg

catgaaaclc
ccgecagtcet
tcatgcaata
caaaagtatt

tigtaccagt

&0

120
180
240
300
327

120
180
210
300
345
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gacatligltga
atcacclgca
ggacaatcte
cgecttcacaqg
gaagacctygy

gggacaaagt

<210> 157
345
DNA

<211>
<212>

tgacccagtc
aggecagtea
ctaaactact
gegatggate
cagattattt

tggaaataaa

tcaaagattic
gagtgtgggt
gatttactca
Lgggacagalt
ctgltecagcag

acgggot

<213> Artificial Seqguence

Heavy

<400> 157

gaagtgaagcoc
tettgtgctg
CCagaaaaqgg
Ltetatgetg
gtetacetec
coctittgett
<210> 158
445
PRT

<211>
<212>
<213>

220>

<223> Heavy

<AQ0> 148

Glu Val Gln
1

Ser Leu Arg

I'rp Met Asp

35

Ala Glu Tle

chain

ttgaggagtc
catetggatt
ggutigagiyg
agltctgtgaa
aaatgaacag

acltgyggceca

chain

Leu

5

Leu Ser Cys

20

Arg His Lys

Leuw Glu

Trp Val Arg

tggaggaggc
caattttagt
gygtltgctgaa
aqyaaggtte
cttaagagctl

aqgaaactety

Artificial Sequence

Ser

Ala

Gln

40
Ala

atgtccytaa
actactetag
gecatccactc
ttcattctca

tatagcagct

ttggggcaac
gacgcctgga
attagacaca
accatctcaa
gaagacactyg

gtcactgtct

Gly Gly Gly Leu

10

Ala Ser Gly Phe
25

Alz Pro Gly Lys

Asn Asp His Ala

107/116.

cagtgggaga
tciggtatca
ggtatactgqg
ccattaacaa

atccattecac

ctggaggatc
tggactgggt
aagctaatga
gagatgattc
gcatttatta

ctgca

Val Gln Pro

Thr Phe Ser

30
Leu Glu
45

Phe

Gly

Ile Tyr

cagggtecage
acagaaacca
ggteccectgat
tgtgcagtct
gltteggeteg

catgaaactc
cegacagtet
tcatgcaata
caaaagtaqgt

ctgtaccage

Gly Gly
15
Asp Ala

I'rp Val

Asp Glu

60

120
180
240
300
327

60

1290
180
240
300
345
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50 60
Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr

65 10 _ 5 80

w
o

Val Tyr Leu Glan Met Asn Scr Lea Arg Ala Glu Asp Thr Ala Val Tyr
85 90 495

Tyr Cys Thr Ser Preo Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr

100 105 110
Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
115 120 125
Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys TLeu Val
130 135 140

Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Cly Ala

145 150 153 160

Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser §
165 170

o
H

Gly

—
-1
o

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
180 185 180

Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys

195 200 205
Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr lis Thr Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Leu Ala Gly Ala Pro Ser Val Phe Leu

225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu

245 250 255

Val Thr Cys Val Val Val Asp Val Scr His Glu Asp Pro Glu Val Lys
260 265 2770

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys

275 280 285
Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
290 285 300
Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Tys
305 310 315 320
Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Tle Ser Lys
325 330 335
Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser

340 345 350
Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thx Cys Leu Val Lys
355 360 365

108/110
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Phe
370
Glu

Gly

Pro
385
Ser Phe

Gln Gly Asn
Thr

435

His Tyr

<210> 189
1335

DNA

<211>
<212>
<213> Artif
<220>
<223> Heavy
<104> 159

gaggtgeage
agectgoegecyg
ceecggcaaayg
ttctacgacg
glotacctge
ceobitgeot
cececagegtagh
ggetgeelgy
ctgaccageg
ageageqgtgg
aaccacaagc
acccacacct
tlieceooccea

gtggtggaty
gagygtgeaca

gtgtecgtgc
gtgltccaaca

cecagagage

Pra Ser

Asp

IJYS

Ile
375

Thr Thr

390

Leu

Val
420
Gln

icial

chain

teectggagaqg
caagoggoett
gactggagtg
agagcgltgaa
agatgaacaqg
actggggeca
tceceoctgge
tLgaaggacta
geguecacac
tgaccagtyce
ceagcaacac
geceoaaotyg
agectaagga
tgagceacyga
algccaagac
tgaccgtgct
agycaectgoea

cocaggtgta

Ser

Ser

Ser

Lys Leu

Ser

Cys

Ser

140

Leu

Sequence

cggeggggac
caccitcage
ggltcgecgag
gggcaggtic
cclgagyggac
gggaacacta
ccceagcayqc
cticcceecgaa
chtcceogon
cageagcagc
caaggtggac
cececltgecece
caccclygaty
ggaccctgag
caagcecagy
geaccaggat
tgcecctate

caccctygcee

Ala Val

Glu Trp

Pro Pro Val
34845
Thr Asp
Val

425

His

Leu Pro

ctggtygcage
gacgactgga
atcaggcaca
accatatecea
gaagacaccqg
gtgacegtgl
aagagcacca
ccgataacey
gtgectgcaga
ctgggecaccc
aagaaggigg
gagctggccy
atcagcagaa
gtgaagttca
gaggagcagl:
tggctgaacyg
gagaaaacca

cctagcagag

109/110

Glu
380

Ser Asn

L.cu Asp Ser

Lys Ser Arg

Glu Ala Leu
430
Gly Lys

445

ccggeggeag
tggattgggt
aggccaacga
gggacgacayg
ctatgtacta
ccagcgaecaqg
gcggeggeac
tgtcctggaa
gcagcqggect
agacctaceat
agcccaagag
gagceeacaqg
ccececgaggt
actggtacgt
acaacageac
gcaaggagta
tcagcaagge

at.gagctgac

Gly Gin

Asp Gly

400
Trp Gln
415

His Asn

cetygagacty
gaggcaggcec
ccacgccatc
caagaacacc
ctgcaccaqc
caccaaggge
ageccgececty
cageggagec
gtacageatyg
ctgtaacgtg
ctgtgacaag
cgtgttocty
gacctgtgty
ggacggoglyg
ctaccggglyg
caagtgtaag
caagggccag

caaqgaaccaqg

60
120
180
240
300
360
420
480
540
6500
660
720
780
840
300
960
1020
1080
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gtgtccctyga
ageaacyggcco
agcticttcc
tlcagctget
ctgtccecctg

cetygcctygt
agccecgagaa
tgtacaycaa
ccgtgatgea

gcaag

gaagggcttce
caactacaad
gctgaccglyg
cgaggcecctg

Ltaccccagey
accaceeeccce
gacaagagca

cacaatcact

110/110

acaltcgecogt
ctgtgctygga
gatggeagca

dacacccagaa

ggagtgggay
cagcgatgygce
gggcaacglLg

gagccltgagce

1140
1260
1260
1320
133%
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Polipéptidos y Método de Tratamiento

CAMPO DE LA INVENCION

Esta invencion sc refiecre a métodos para inhibir la agrccanasa, en particular,
ADAMTSS, reduciendo de cste modo la degradacion de agrecano en cartilago.
ANTECEDENTES DE LA INVENCION

El cartilago ¢s un tejido avascular poblado por células especializadas denominadas
condrocitos, quc responden a diversos estimulos mecdnicos y bioquimicos. El cartilago estd
presenie en los revestimientos de las articulaciones, tejidos conectivos intersticiales y
mecmbranas basales y estd compuesto por una matriz extracelular compuesta por varios
componentes de la matriz, incluyendo colageno tipo 11, protecoglicanos, fibroncctina y
laminina. )

En cl cartilago normal, la sintesis dc matriz extracelular cstd compensada por la
degradacidn de matriz extracelular, dando como resultado una renovacidn normal de la
matriz. Dependiendo de la scfial o sciiales recibidas, la respuesta resultante puede ser
anabolica (conduciendo a la produccion y/o reparacion de la matriz) o catabdlica
(conduciendo a la degradacion de la matriz, apoptosis celular, pérdida de funcién y dolor).

En respucsia a una compresion perjudicial y/o una exposicion a mediadores
inflamatorios (por cjemplo, citocinas inflamatorias) los condrocitos disminuyen la
produccion de matriz y aumentan la produccion de miltiples enzimas de degradacion de la
matriz. Los ejemplos de enzimas de degradacion de la matriz incluyen agrecanasas
(ADAMTS) y metaloproteasas de la matriz (MMP), Las actividades dc cstas enzimas dan
como resultado la degradacion de la matriz de carti lago. Las agrecanasas (ADAMTS), junto
con las MMP, degradan cl agrecano, un proteoglicano agregante presente en el cartilago
articular. En el cartilago articular artrdsico (OA) sc observa una pérdida de tincion dc
protcoglicano cn la zona superficial en la OA temprana y adyacente a arcas de crosion dc
cartilago en la OA de modcrada a grave.

El catabolismo dcl agrecano, como csta mediado por la agrecanasa, se produce cn
cicrtos sitios conservados ¢n ¢l agrecano. Se ha demostrado que la ADAMTS4 humana
(mostrada en la Figura 5 como SEC IID N°: 44) y la ADAMTSS (mostrada cn la Figura 4
como SEC ID N 43) cscinden el agrecano cnire los aminoacidos E373 y A374,
produciendo cl ncoepitopo ARGSVIL (SEC 1D N°: ).

Una degradacion cxcesiva de la matriz extracclular esta tmplicada en la patogéncsis
de muchas eafermedades y afeccionces, incluyendo dolor, dolor erénico, dolor neuropatico,

dolor postoperatorio, artritis rcumatoide, artrosis, lesiones deportivas, artritis crosiva,
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ncuralgia, ncuropatias, algesia, lesion nerviosa, isquemia, neurodegencracion, degencracién
del cartilago, ictus, incontinencia, trastornos inflamatorios, sindrome de colon irritable,
enfermedad periodontal, angiogénesis aberrante, invasion tumoral y metastasis, ulceracion
corneal y en complicaciones de la diabetes.

Por lo tanto existe la nccesidad de compuestos capaces de inhibir la actividad
agrecanasa y la degradacion del cartilago.

SUMARIO DE LA INVENCION

la presente invencion proporciona polipéptidos aislados que comprenden al menos
un dominio variable capaz de unirse a y/o neutralizar la ADAMTSS humana.

También sc proporcionan polinucledtidos aislados que codifican los polipéptidos de
la presentc invencion,

Ademas, se proporcionan composicioncs farmacduticas que comprenden al menos
un polipéptido de la presente invencidn.

Sc proporcionan en la presente memoria métodos para iratar a un pacienle quc
padece una enfermedad del cartifago con una composicion farmacéutica de la presenie
invencion.

BREVE DESCRIPCION DE 1.OS DIBUJOS

Figura 1: Inhibici6n in vitro de la gencracion del neocpitopo ARGSVIL (SEC ID N°: 1) de
mAb de ADAMTSS.

Figura 2: Inhibicién dependiente de la concentracién in vitro de la generacion del ncocpitopo
ARGSVIL (SEC 1D N°: 1) para el mAb murino 7B4.1E11.

Figura 3: Puntuacion articular total media para ratones tratados con anticuerpos dc
ADAMTSS seleccionados frente al control i vivo

Figura 4: Sccuencia de aminoacidos de la ADAMTSS humana (SEC 1D N®: 43).

Figura 5: Secuencia de aminoécidos de fa ADAMTS4 humana (SEC 1D N°: 44),

Figura 6: Unidn de los anticucrpos anti-ADAMTSS humanizados a antigeno rccombinante.
Figura 7: Unidn de los anticuerpos anti-ADAMTSS humanizados a antigeno recombinante.
Figura 8: Union de los anticuerpos anti-ADAMT'S5 humanizados a antigeno recombinante.
Figura 9; Union de los anticucrpos anti-ADAMTSS humanizados a antigeno recombinante.
Figura 10: Porcentaje de inhibicion de la actividad de ADAMTSS.

Figura 11: Porcentaje de inhibicidn de la actividad de ADAMTSS.

Figura 12: Union dce los anticuerpos anti-ADAMTSS5 purificados a antigeno recombinantc.
Figura 13: El modelado estructural predice tos sitios de interaccion de Ag/Ab.

DESCRIPCION DETALLADA DE LA INVENCION

El término “polinucledtido” sc refiere en general a cualquicr polirribonucledtido o
p g q
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polidesoxirribonucledtido que puede ser ARN o ADN no modificado o ARN o ADN
madificado. LLos “polinucledtidos™ incluyen, sin limitacion, AIDN mono- y bicatenario, ADN
que es una mezcla de regiones mono- y bicatenarias, ARN mono- y bicatenario y ARN quc
¢s una mezcla de regiones mono- y bicatenarias, moléculas hibridas que comprenden ADN y
ARN que pucden ser monocalenarias o, mas tipicamente, bicatenarias, o una mezcla de
regiones mono- ¥ bicatenarias. Ademas, el término “polinucledtido” sc refiere a regiones de
triple cadena que comprenden ARN o ADN, o tanto ARN como ADN. El término
“polinucleotido” también incluye ADN o ARN que conticnen una o mas bascs modificadas y
ADN o ARN con cadenas principales modificadas por estabilidad o por otras razones. Las
bases “modificadas™ incluyen, por ejemplo, bases tritiladas y bases poco habituales tales
como inosina. Se han rcalizado una diversidad dc modificaciones en el ADN y ARN; por lo
tanto, cl término “polinucledtido” incluye formas quimicamente, enzimaticamente o
metabdlicamente modificadas dc polinucleiidos como se encuentran tipicamente ¢n la
naturalcza, asi como las formas quimicas de ADN y ARN caracteristicas de virus y células.
El término “polinucledtido™ también incluye polinucledtidos relativamente cortos, con
frecuencia denominados oligonucledtidos.

Ll término “polipéptido™ se reficre a cualquier péptido o proteina que comprende dos
o mas aminoacidos unidos entre si por enlaces peptidicos o enlaces peptidicos modificados,
cs decir, isoésieres peptidicos. El término “polipéptido” sc refiere tanio a cadenas cottas,
comunmente denominadas péptidos, oligopéptidos u oligémeros, como a cadenas mas largas,
generalmente denominadas proteinas. Los polipéptidos pueden contener aminoacidos
distintos de los 20 aminoacidos codificados por gencs. Los “polipéptidos™ incluyen
sceuencias de aminodcidos modificadas por procesos naturales, tales como procesamiento
postraduccional, o por procedimientos dc' modificacion quimica que son bien conacidos cn la
técnica. Dichas modificaciones estan bien descritas en textos basicos y cn monografias mas
detalladas, asi como cn una prolifica bibliografia de investigacion. Pucden producirsc
modificaciones en cualguier parte de un polipéptido, incluyendo la cadena principal
peptidica, las cadenas laterales de aminoacidos v los extremos terminales amino o carboxilo.
Se apreciara que ¢l mismo tipo de modificacion pucde estar presente en ¢l mismo grado o en
grados variables ¢n varios sitios de un polipéptido dado. Ademas, un polipéptido dado puede
contencr muchos tipos de modificaciones. Los polipéptidos pucden estar ramificados como
resultado de la ubiquitinacion, y pueden ser ciclicos, con o sin ramificacion. Los polipéptidos
ciclicos, ramificados y ciclicos ramificados pueden ser ¢l resuitado de procesos naturakes
postraduccionales o pucden generarse por métodos sintéticos. Las modificaciones incluyen

acctilacion, acilacion, ADP-ribosilacion, amidacion, unién covalente dc flavina, union

\
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covalentc de un resto hemo, unidn covalente de un nucledtido o derivado de nucledtido,
union covalente de un lipido o derivado de lipido, union covalente de fosfatidilinositol,
entrecruzamicnto, ciclacién, formacion dc enlaces disulfuro, desmetilacion, formacion de
cnlaces cruzados covalentes, formacion de cisteina, formacion de piroglutamato,
formilacion, gamma-carboxilacion, glicositacién, formacion de anclajes GPI, hidroxilacion,
yodacidn, metilacion, miristoilacién, oxidacion, procesamiento proteolitico, fosforilacidn,
prenilacion, racemizacion, selenoilacion, sulfatacion, adicién de aminodcidos a proicinas
mediada por ARN transferente, tal como arginilacion y ubiquitinacion. Véase, por cjemplo,
PROTEINS - STRUCTURE AND MOLECULAR PROPERTIES, 2° Ed., T. E. Creighton,
W. H. Freeman and Company, Nueva York, 1993 y Wold, I, Postiranslational Protein
Meodifications: Perspectives and  Prospects, pags. 1-12 en POSTTRANSLATIONAL
COVALENT MODIFICATION OF PROTEINS, B. C. Johnson, lid., Academic Press,
Nucva York, 1983; Seilter, et af., “Analysis for protein modifications and nonprotein
cofactors”, Meth. Enzymol. (1990) 182: 626-646 y Rattan, e al, “Protcin Synthesis:
Postiranslational Modifications and Aging”, Ann NY Acad Sci (1992) 663: 48-62.

Una “variante™, como se usa ¢l término en [a presente memoria, ¢s un polinucicotido
o polipéptido que difiere de un polinucledtido o polipéplido de referencia, respectivamente,
pero que conserva propiedades esenciales. Una variante tiptca de un polinucledtido difiere en
su secuencia de nuclcdtidos de otro polinucledtido de referencia. lLos cambios cn la
sccuencia de nucledtidos de la variante pueden o no alterar la sccuencia de aminodcidos de
un polipéptido codificado por ¢l polinucledtido de referencia. Los cambios de nucleotidos
pueden dar como resultado sustituciones, adiciones, deleciones, fusiones y truncamientos de
aminoacidos ¢n ¢l polipéptido codificado por la secuencia de referencia, como sc analiza a
continuacién. Una variante tipica de un politéenico dificre en su sccucncia de aminodcidos
de otro polipéptido de referencia. En general, las diferencias son limitadas, de modo que las
sccuencias del polipéptido de referencia y la variante scan muy similares en su conjunto y, ¢n

v de referencia pueden diferir en Ja

P

muchas regiones, i1dénticas. Un p'oiipéptido variante
secuencia de aminoacidos por una 0 mds sustituciones, adiciones, delecionces, en cualquier
combinacion. Un resio aminoacidico sustituido o inscrtado puede o no ser uno codificado
por el codigo genctico. Una variante de un polinucleotido o polipéptido puede ser de origen
natural, tal como una variantc alélica, o pucde ser una varianic que no sc conozca quc
aparezca en la naturaleza. Pueden gencrarse variantes de polinucleétidos y polipéptidos de
origen no natural mediante téenicas de mutagénesis o mediante sintesis directa. -

El término “aislado”™ significa alterado *“por la mane del hombre™ desde su estado

natural, cs decir, si aparece en la naturaleza, se ha modificado o retirado de su entorno
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original, o ambos. Por ejemplo, un polinucledtido o polipéptido presente de forma natural en
un organismo vivo no esta “aislado”, pero ¢l mismo polinucledtido o polipéptido scparado de
los materiales cocxistentes de su estado natural estd “aislado” incluyendo, pero sin
limitacién, cuando dicho polinucledtido o polipéptido sc introduce de nuevo en una célula.

Un 4cido nucleico o polinucledtido (por cjemplo, un ARN, ADN o un polimcro
mixio) “aislado” o “sustancialmente puro™ cs uno que csta sustancialmente separado de olros
componentes cclulares que acompaiian de forma natural al polinucledtido nativo en su célula
hospedadora natural, por cjemplo, ribosomas, polimerasas y secuencias gendmicas con las
quc sc asocia de forma natural. El término incluye un acido nucleico o polinucledtido que (1)
s¢ ha retirado de su entorno de origen natural, (2) no csta asociade con toda o una parte de un
polinucledtido cn el que cl “polinucledtido aislado™ se encuentra en la naturaleza, (3) cstd
unido operativamente a un polinucledtido con el que no csta unido ¢n la naturaleza o (4) no
aparcce cn la naturaleza. El iérmino “aislado™ o *sustancialmente puro™ también puede
usarsc cn referencia a aislados de ADN clonados o recombinantes, andlogos de
polinucleotidos sintetizados quimicamente o analogos de polinucledtidos que se sintetizan
biolégicamente por sistemas heterélogos.

Sin embargo, ¢l término “aislado™ no requiere necesariamente que ¢l propio
polinucledtido o dcido nucleico asi deserito se haya retirado fisicamente de su cntorno
nativo. Por g¢jemplo, una sccuencia de acide nucleico enddgena con ¢l genoma de un
organismo sc considera “aislada” en la presente memoria si se coloca una sccuencia
heterologa adyacente a la secuencia de acido nucleico enddgena, de modo que la cxpresion
de esta sccucncia de acido nucleico endégcna_"sc altera, por gjemplo, se aumenta, disminuye
o climina. En cste contexto, una secuencia heterdloga ¢s una secuencia que de forma natural
no cstd adyacente a la secuencia de dcido nucleica enddgena, independientemente de que la
propia secuencia heterdloga sea cndogena (originada de la misma célula hospedadora o
progenic de la misma) o exdgena (originada de una célula hospedadora o progenic de la
misma difcrente). A modo dec ¢jemplo, una sccuencia promotora puede sustituir {por
ejemplo, por recombinacion homdloga) al promotor nativo de un gen ¢n ¢l genoma de una
célula hospedadora, de modo que este gen tenga un patrén de expresion alterado. Este gen se
convertiria ahora en “aislado™, porque estd separado de al menos algunas de las sccucncias
que lo flanquean de forma natural.

Un acido nucleico también se consicl:icr.a “aislado” si contiene cualquier modificacion
quc no aparczca de forma natural en ¢l dcido nucleico correspondiente cn un genoma. Por
gjcmplo, una sccucncia codificante endégena sc constdera “aislada™ si conticne una

insercion, delecidén o una mutacion puntual introducida de forma artificial, por cjemplo, por

(o8
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intervencion humana. Un “acido nucleico aislado™ también incluye un acido nucleico
integrado en un cromosoma de una célula hospedadora en un sitio heterdlogo y una
construccion de acido nucleico presente como un cpisoma. Ademas, un “acido nucleico
aislado” puede estar sustancialmente libre de otro material celular, o sustancialinente libre de
medio de cultivo cuando sc produce por téenicas recombinantes, o sustancialmente libre de
precursores quimicos u otros compuestos quimicos cuando se sintetiza quimicamente.

Como sc usan cn la presente memoria, los “mediadores inflamatorios™ incluyen
cualquier compuesto capaz de desencadenar un proceso inflamatorio, Ll término inflamacion
se refiere generalimente al proceso de reaceion de un tejido vivo vascularizado a una lesion.
Este proceso incluye, pero sin limitacion, un aumento del {lujo sanguineo, aumento de la
permeabilidad vascular y exudacion lcucocitica. Debido a que los leucocitos reclutades hacia
las rcacciones inflamatorias pueden liberar potentes enzimas y radicales libres de oxigeno (es
decir, mediadores inflamatorios), la respuesta inflamatoria ¢s capaz de mediar una lesion
tisular considerable. Los cjemplos de mediadores inflamatorios incluyen, pero sin limitacion,
prostaglandinas (por cjemplo, PGEZ2), lcucotricnos (por cjemplo LTB4), citocinas
inflamatorias, tales como factor de necrosis tumoral alfa (TNFa), interleucina 1 (11-1) ¢
interlcucina 6 (IL-6); 6xido nitrico (NO); metaloproteinasas y proteinas de chogue térmico.

Como sc usa cn la presente memoria, la expresién “proteina de la matriz” incluye
protcinas liberadas de células para formar la matriz extracclular de cartilago. La matriz
extracelular de cartilago consiste cn protcoglicanos que pertenccen a varias lamilias de
protcoglicanos diferentes. Estos incluyen, pero sin limitacion, perlecano y los hialectanos,
ejemplificados por agrecano y versicano, y la pequefia familia de proteoglicanos ricos cn
leucing, incluyendo decorina, biglicano y fibromodulina. [.a matriz extracelular tambicn
consistc en fibras de colageno hibridas compucestas por tres isotipos de colageno, en conereto
colagenos tipo 11, tipo 1X y tipo X, junto con proleinas accesorias tales como proteina
oligomérica de la matriz del cartilago (COMP), proteina de cnlace y fibronectina. I
cartilago también conticnc hialuronina, que forma una asociacién no covalente con las
hialectinas. Ademas, una matriz pericclular ¢specializada rodea al condrocito, que consiste
en proteoglicanos, coldgeno tipo VI y proteinas receptores de colageno, tales come ancorina.

Como se usa cn la presente memoria, la expresidn “enzimas de degradacion de la
matriz” s¢ reficre a chzimas capaces de escindir proteinas de la matriz extracelular. J.a
renovacion de la matriz. extracelular del cartilago cstd regulada por metaprotcasas de la
matriz. (MMP), que sc sintelizan como proenzimas latentes que rcquieren aclivacion para
degradar las proteinas de la matriz extracelular del cartilago. Se cree que tres clases de

enzimas rcpulan la renovacion de las proteinas de la matriz extracelular, en concreto
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colagenasas (incluyendo, pero sin limitacién, MMP-13), responsables de [a degradacién de
fibras de colageno nativo, estromelisinas (incluyendo, pero sin limitacion, MMP-3) que
degradan ¢l proteoglicano y cf colageno tipo IX, v gelatinasas (incluyendo, pero sin
limitacion, MMP-2 y MMP-9), que degradan el colageno desnaturalizado. El grupo dc
enzimas dc degradacion de la matriz que parcce mas importanic en la degradacion del
cartilago cn la OA incluyc un subgrupo de metaloproteinasas denominadas ADAMTS,
porque posecn dominios desintegrina y mctaloprotcinasa y un motivo tromboespondina ¢n su
estructura. Se ha descrito que la ADAMTS4 (agrecanasa-1) estd clevada en articulacioncs
con OA, y se ha demostrado que junto con la ADAMTS-5 (agrecanasa-2) sc cxpresa en
cartilago artrésico humano. Estas enzimas parecen ser responsables dc la degradacion del
agreeano sin participacion de MMP,

Como sc usan en la presente memoria, tos términos “reducir” o *que reduce” la
actividad agrecanasa sc reficren a una disminucion en cualquiera y/o todas las actividades
asociadas con al menos una agrecanasa de origen natural, incluyendo, pero sin limitacion,
ADAMTS4 y ADAMTSS. Par ejemplo, 1a expresion “que reduce™ al menos una aclividad de
ADAMTSS sc refiere a una disminucién en cualquicra y/o todas las actividades asociadas
con la ADAMTSS dc origen natural. A modo ejemplo, Ia reduccion de ADAMTSS cn una
actividad dc mamiferos puede medirse después de la administracion de al mcnos un
polipéptido capaz de unirsc a ADAMTSS a un sujeto y en comparacion con la actividad de
ADAMTSS en ¢l mismo sujcto antes de la administracion del polipéptido capaz de unirse a
ADAMTSS, o en comparacion con un segundo sujeto a que se le administra placebo. Como
sc usa en la presente memoria, la expresion “que reduce” al menos una ADAMTSS incluye
la reduccion de al menos una o més actividades enzimaticas. Una reduccién en al menos una
actividad de ADAMTSS incluye una supresién compicta de al menos una ADAMTSS.
Tambi¢n sc incluye en csta definicion una cantidad reducida de al menos una actividad
enzimatica. Es decir, la ADAMTSS puede tencr mas de una actividad, que se mantienc
micntras se reduce una segunda actividad de la misma enzima.

Como s¢ usa en la presente memoria, la expresion “enfermcedades asociadas con
degradacion de cartilago™ incluye, pero sin limitacion, cancer, dolor, dolor crénico, dolor
neuropatico, dolor postoperatorio, artrosis, lesioncs deportivas, artritis erosiva, artritis
rcumatoide, artritis psoriasica, artritis dec Lyme, artritis juvenil, neuralgia, ncuropatias,
algesia, lesion nerviosa, isquemia, ngurodegencracidn, enfermedades  inflamatorias,
degencracion del cartilago, enfermedades que afectan a la laringe, traquea, canal auditivo,
discos intervertebrales, figamientos, tendones, capsulas articulares o al desarrotlo del hueso,

degeneracion de discos intervertcbrales, ostcopenia o enfermedades periodontales, lesidn
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articular aguda y/o una cnfermedad rclacionada con ta destruccién articular.

Como se usan en la presente memoria, los términos “coadministracion” o
“coadministrar”, como se usan en la presente memoria, se refieren a administracion de dos o
mas compuestos al mismo pacientc. L.a coadministracion de dichos compuestos puede ser
simultanea o a aproximadamente ¢l mismo tiempo (por ejemplo, dentro de la misma hora) o
puede ser con un intervalo de varias horas o dias uno de otro. Por ¢jemplo, un primer
compucsto pucde administrarse una vez por semana mientras que un segundo compuesto se
coadministra diariamente,

Como se usan cn la presenle memoria, los términos “atcnuar” o “que atentia”, sc
reficren a una normalizacion (¢s decir, un aumento o disminucion) de la cantidad de enzima
de degradacion de la matriz, mediador inflamatorio o protecina de ta matriz producida v/o
liberada por una célula, después de la exposicion a un estimulo catabélico. Por ejemplo,
después de la exposicidn a [1.-1, la produccion de condrocitos de proteinas de la matriz, tales
como proteoglicanos, se reduce, mientras que fa produccion de enzimas de degradacion de la
matriz (por cjemplo, MMP-13, ADAMTS4) y cspecies dc oxigeno reactivo (por ejemplo,
NO) sc aumenta. La atenuacion sc refiere a la normalizacion de cstas respuestas diversas a
los niveles obscrvados en ausencia de un estimulo catabolico.

Un “anticuerpo de dominio™ o “dAb” puede considerarse lo mismo que un “dominio
variable sencillo™ que cs capaz de unirse a un antigeno. Un dominio variable sencilio puede
ser un dominio variable de anticuerpo humano, pero también incluye dominios variables de
anticucrpo scncillos de otras especics tales como dAb de rocdor (por cjemplo, como sc
describc en ¢l documento WO 00/29004), tiburén nodriza y VI de camélido. Las VIIH de
camelido son polipéptidos de dominio variable sencillo de inmunoglobulina que proceden de
especics incluyendo camcllo, llama, alpaca, dromedario y guanaco, que producen
anticuerpos de cadena pesada naturalmente desprovistos de cadenas ligeras. Dichos dominios
VHH pueden humanizarse de acuerdo con procedimientos convencionales disponibles en ia
1écnica, y dichos dominios se considera que son “anticuerpos de dominio™. Como s¢ usa en
la presente memoria, VH incluye dominios VHII de camélido.

La cxpresion “dominio variable sencillo” sc reficre a un dominio variable de
prolcina de unidn a antigeno (por ejemplo, Vi, Vi, V1) que sc unc cspecificamente a un
antigeno o cpitopo independientemente de un domino o regidn variable diferente.

I.a expresion “proteina de union a antigeno™, como se usa en la presente memoria, se
refiere a anticuerpos, fragmentos de anticucrpos y otras conslrucciones de protcinas, tales
como dominios, pero sin limitacion, a dominios variables y anticucrpos de dominio que son

capaces de unirse a un antigeno.
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[l dominio de unién a antigeno de un anticuerpo comprende dos regioncs separadas:
un dominio variable de cadena pesada (V) y un dominio variable de cadena ligera (V@ que
pucde scr Vi o V3). El propio sitio de union a antigeno esta formado por scis bucles
polipeptidicos: tres del dominio V,, (Hy, Hy y Ha) y tres del dominio Vi (L1, L2 y L3).

Ll analisis de las estructuras v sccuencias de anticuerpos ha demostrado que cinco de
los seis bucles de unidn a antigeno (M, H2, L1, 1.2, L.3) posecn un numere limitado dc
conformaciones de cadena principal o estructuras candnicas (Chothia y Lesk (1987) .7 Mol.
Biol., 196: 901; Chothia et al {1989) Nature, 342: 877). Las conformacioncs de cadena
principal cstdn determinadas por (i) la longitud del bucle de unidn a antigeno, y (ii) restos
particularcs, o tipos dc restos, en determinada posicion clave en el bucle de unién a antigeno
y la cadena principal de anticuerpo. El andlisis de¢ las longitudes de bucle y restos clave ha
permitido predecir las conformaciones de cadena principal de H1, H2, L1, 1.2 y L3
codificadas por la mayoria de sccucncias de anticucrpos humanas (Chothia et al. {1992) J.
Mol. Biol., 227: 799; Tomlinson ef al. (1995) EMBO J., 14. 4628; Williams ef al. (1996) ./
Mol. Biol., 264: 220). Aunque la region H3 cs mucho mas diversa en términos de sccuencia,
longitud y estructura (debido al uso de segmentos D}, también forma un nimero limitado de
conformaciones de cadena principal para longitudes de bucle cortas que dependen de la
longitud y de la prescncia de restos part.iculkarc‘als, o tipos de restos, cn posicioncs clave en ¢l
bucle y la cadena principal de anticucrpo (Martin ef al. (1996) .. Mol. Binl., 263: 800; Shirai
et al. (1996} FERS Letters, 399: 1.

Sc conocen en la técnica anticuerpos biespecificos que comprenden  pares

complementarios de regiones V, y V. Estos anticuerpos bicspecificos deben comprender
dos parcs de V,, y V uniéndosc cada par de V /V, a un solo antigeno o cpitopo. Los
a3 -

métodos descritos implican hibridomas hibridos (Milstein y Cuello AC, Nature 305: 537-40),
minicuerpos (Hu ef al, (1996) Cancer Res 56: 3055-3061), diacucrpos (Holliger et af,
(1993) Proc. Natl. Acad. Sci. USA 90, 6444-6448; documento WO 94/13804), aniicuetrpos
recombinantes guclantes (CRAb; Neri et al., (1995) J. Mol. Biol. 246, 367-373), biscFv (por
cjemplo, Atwell et al., (1996) Mol. Immunol. 33, 1301-1312), anticucrpos cstabilizados de
“botén en ojal” (Carter ef al., (1997) P.rotcing,S,ci. 6, 781-788). En cada caso cada especic dc
anticuerpo comprende dos sitios de ur;i;')n a antigeno, cada uno formado por un par
complementario de dominios de V, vy V, . Por lo tanto, cada anticucrpo ¢s capaz de unirse a
dos antigenos o epitopos difcrentes al mign‘llo ticinpo, cstando la unién a cada antigeno o

cpitopo mediada por V,, y su dominio V, complementario. Cada una de esias técnicas

presenta sus desventajas particulares; por ejemplo, en el caso de los hibridomas hibridos, los
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parcs de V,/V, inactivos pucden reducir enormemente la fraccion de JpG biespecifica.

Ademas, la mayoria de las cstrategias biespecificas dependen de la asociacion de los

diferentcs parcs de V,, y V, o la asociacion de cadenas de V| /V| para recrear los dos sitios
de union V /V, difcrentes. Por lo tanto, es imposible controlar la proporcion de sitios de

union respecto a cada antigeno o epitopo en la molécula ensamblada y, por lo tanto, muchas
de las moléeulas ensambladas se unirdn a un antigeno o epitopo pero no al otro. En algunos
casos, ha sido posible modificar por ingenieria genética las cadenas pesadas o ligeras en las
superficies de contacio de subunidades (Carter er af, 1997) para mcjorar el namero de
moléculas que ticnen sitios de unioén para ambos antigenos o epilopos pero csto nunca da
como resultado que todas las moléculas presenten unidn a ambos antigenos o epitopos.
Existen algunas pruebas de que dos especificidades de union a anticuerpo difercntes
podrian incorporarse en ¢l mismo sitio de unidn, pero éstas representan gencralmente dos o
mas cspecificidades que se corresponden con antigenos o cpitopos estructurahmente
rclacionados o con anticucrpos que presentan una amplia reactividad cruzada. Por ejemplo,
se han descrito anticuerpos que presentan reactividad cruzada habitualmente cuando los dos
antigenos cstan rclacionados en secuencia y estructura, 1al como la lisozima de clara de
huevo de gallina y la lisozima de pavo (McCafferty ct al., documento WO 92/01047) o con
hapteno libre y hapteno conjugado con vehiculo (Griffiths AD ct al. EMBO J 1994 13:14
3245-60). En un cjemplo adicional, ¢l documento WO 02/02773 (Abbott Laboratorics)
describe moléculas de anticuerpo con una “especificidad doble™. l.as moléculas de
anticuerpo a las que s¢ hace referencia son anticuerpos generados o scleccionados contra
multiples antigenos, de modo que su especificidad abarca mas de un solo antigeno. Cada par

de V,/V_ complementarias cn los anticucrpos del documento WO 02/02773 especifica una

sola especificidad de unidn para dos 0 mas antigenos estructuralmente relacionados; los

dominios V|, y V, en dichos pares complementarios no poscen cada uno una cspecificidad

distinla. Por lo tanto, los anticuerpos tienen una sola especificidad amplia que incluyc dos
antigenos que estan estructuralmente relacionados. Ademas, se han deserito autoanticucrpos
naturales que son polirreactivos (Casali & Notkins, Ann. Rev. Immunol. 7, 515-531),
reaccionando con al menos dos (habitualmentic mas) antigenos o epitopos diferentes que no
estin estructuralmente relacionados. También sc ha demostrade que sclecciones de
repertorios dc péptidos alcatorios usando tecnologia de presentacion en fago en un
anticuerpo monoclonal identificaran un intervalo de sccuencias peptidicas que encajen en el
sitio de unidon a antigeno. Algunas dc las sccucncias estan altamentc rclacionadas,
ajusiandosc a una secucncia consenso, micntras que otras son muy diferentes v sc han

denominado mimotopos (Lane vy Stephen, Current Opinion in Immunology, 1993, 5, 268-
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271). Por lo tanto, esta claro que un anticucrpo de cuatro cadenas natural, que comprende

dominios V, y V,  complementarios y asociados, tiene el potencial de unirse a muchos

antigenos diferentes de un gran universo de antigenos conocidos. Estd menos claro como
generar un sitio de union para dos antigenos dados en ¢l mismo anticucrpo, particularmente
los que no estan necesariamente estructuralmentc relacionados.

Se han sugerido métodos de modificacion por ingenicria genética de proteinas que
pueden tener influencia sobie esto. Por cjemplo, también se ha propucsto que podria
generarse un anticuerpo catalitico con una actividad de unién a un ién metalico por medio de
un dominio variable y a un hapteno (sustrato) por medio de contactos con el ion metalico y
un dominio variable complementario (Barbas et al., 1993 Proc. Natl. Acad. Sci USA 90,
6385-6389). Sin cmbargo, cn cstc caso se propone que la union y catalisis del sustrato
(primer antigeno) requicren la unién del idn metalico (segundo antigeno). Por lo tanto, la
unién al emparejamiento V. /V, se refierc a un solo antigeno pero multicomponente.

Se han descrito métodos para la creacion de anticuerpos biespecificos a partir de
dominios sencillos dc cadena pesada de anticuerpo de camello en los que sc gencran
contactos de unién para un antigeno cn un dominio variable, y para un segundo antigeno en
un segundo dominio variable de inmunoglobulina. Sin embargo, los dominios variables no
cran complementarios. Por lo tanto, se selecciona un primer dominio variable de cadena
pesada contra un primer antigeno, y un scgundo dominio variable de cadena pesada contra
un segundo antigeno, y después ambos dominios s¢ unen entre si en 1a misma cadena para
dar un fragmento de anticuerpo biespecifico (Conrath er al,, J. Biol. Chem. 270, 27589-
27594). Sin cmbargo. los dominios sencillos de cadena pesada dc camello son poco
habituales en ci sentido de que proceden de anticuerpos de camello naturales que no tiencn
cadenas ligeras y, de hecho, los domintos sencillos de cadena pesada son incapaces de
asociarse con cadenas ligeras de camello para formar pares dc V; y V| complementarios.

También sc han descrito dominios variables de cadena pesada sencillos procedentes
dc anticucrpos naturales que normalmente estdn asociados con cadenas ligeras (de
anticuerpos monoclonales o dc repertorios de domintos; véase c¢f documento EP-A-
(0368684). Sc ha demostrado que cstos domintos variables de cadena pesada interaccionan
especificamente con uno o mas antigenos {'c;_lqgionados pero no sc han combinado con otros
dominios variables dc cadena ligera o pcsadé para generar un ligando con una especificidad
para dos o mas antigenos difcrentes. Ademas, se ha demostrado que estos dominios sencillos
ticnen una scmivida in vivo muy corta. Por lo tanto, dichos dominios son de un valor
{crapéutico limitado.

Sc ha sugerido generar fragmentos de anticucrpo biespecificos por unidn entre si de
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dominios variables de cadena pesada dc diferente especificidad {como se ha descrito
anteriormente). La desventaja con esta estrategia es que Jos dominios variables de anticuerpo
aislados pueden tencr una superficic de contacto hidréfoba que normalmente gencra
interacciones con la cadena ligera y sc exponc a disolvente v puede ser “adhesiva”,
permiticndo al dominio sencillo unirse a superficies hidrofobas. Ademds, cn ausencta de una
cadena ligera compaiicra, la combinacion de dos 0 mas dominios variables de cadena pesada
diferentes y su asociacion, posiblemente por medio de sus superficics de contacto
hidrofobas, puede evitar que sc unan a uno, si no a ambos ligandos a los que pueden unirse
cn aislamiento. Ademas, en cste caso los dominios variables de cadena pesada no sc
asociarian con dominios variables de cadena ligera complementarios y, por lo tanto, pueden
ser mcnos cstables y despicgarse facilmente (Worn y Pluckthun, 1998 Biochemistry 37,
13120-7).

Como sc usa en la presente memoria, el término “anticucrpo” incluye moléculas de
inmunoglobulina que comprenden cuatro cadenas polipeptidicas, dos cadenas pesadas (H) y
dos cadenas ligeras (1.) interconectadas por enlaces disulfuro. Cada cadena pesada cstd
compucsta por una region variable de cadena pesada (abreviada en la presenie memoria
como Vy) v una region constante de cadena pesada. la region constante de cadena pesada
¢sta compuesta por tres dominios, CHI, CH2 y CH3. Cada cadena ligera estd compuesta por
una region variable de cadena ligera (abreviada cn la prescnte memoria como V) y una
region constante de cadena ligera. Las cadenas ligeras de anticucrpos (inmunoglobulinas) de
cualquier cspecic de vertcbrado pueden asignarse a uno dec dos tipos claramente distintos,
denominados kappa (x) y lambda (X), basandosc cn las sccucncias de aminoacidos de sus
dominios conslantes. l.as regiones variables de cadenas ligeras kappa sc denominan en la
presente memoria VK. La expresion Vi, como se usa en la presente memoria, pretende
incluir tanto las regiones variables de cadenas ligeras tipo kappa (VK) como de cadenas
ligeras tipo lambda. La regidn constante de cadena ligera estd compuesta por un dominio,
CL. las regiones V, y V, incluyen regiones de hipervariabilidad, denominadas regiones
determinantes de complementaricdad (CDR), intercaladas con regiones que cstdn més

conservadas, denominadas regiones flanqueantes (FR). Cada V| y V, csta compucesta por

tres CDR y cuatro FR, orpanizadas desde el extremo amino-terminal al carboxi-terminal en
¢l orden siguicnte: FR1-CDR1-FR2-CDR2-FR3-CDR3-I'R4.

Dependiendo de la secuencia de aminodcidos del dominio constante de sus cadenas
pesadas, los anticucrpos pucden asignarse a clases diferentes, Lixisten cinco clases
principales d¢ anticuerpos intactos: 1gA, gD, Ighi, IgG ¢ 1gM y varios de cstos pucden

dividirse adicionalmente en subclases {isotipos), por cjemplo, 1gG1, 18G2, 1gG3, 1gG4, 1gA
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c [gA2. Los dominios constantes de cadena pesada que sc corresponden con las difcrentes
clascs dc anticucrpos se denominan a, 8, €, y, y p, respectivamente, Las estructuras de
subunidades v configuraciones tridimensionales de diferentes clases de inmunoglobulinas
son bicn conocidas. La presente invencion incluye anticuerpos de cualquicra de las clases o
subclases (isotipos) mencionados anteriormente.

La expresion “anticucrpo”, como se usa en la presente memoria, también pretende
incluir anticucrpos, fragmentos de digestion, porciones especificas y variantes de los
mismos, incluyendo miméticos de anticuerpos o comprendicndo porciones de anticucrpos
quc mimeticen la cstructura y/o funcién de un anticuerpo o fragmento especificado o porcion
del mismo, incluyendo anticuerpos de cadena sencilla v fragmentos de los mismos;
conteniendo cada uno al menos una CDR. Los fragmentos funcionales incluyen fragmeatos
de union a antigeno que sc unen a un antigeno ADAMTSS. Por ejemplo, los fragmentos de
anticuerpo capaces de unirse a ADAMTSS o una porcidén de la misma, incluyendo, pero sin
limitacion, fragmentos Fab (por ejemplo, por digestion con papaina), fach (por ejemplo, por
digestién con plasmina), pFc’ (por ejemplo, por digestion con pepsina o plasmina), Fd (por
cjemplo, por digestion con pepsina, reduccidon parcial y reagrepacion), Fv o scFv (por
cjiemplo, por téenicas de biologia molccular), sc incluyen cn la presente invencion. Los
fragmentos de anticuerpo también pretenden incluir, por ejemplo, anticuerpos de dominio
delecionado, diacuerpos, anticuerpos lineaies, moléculas de anticuerpo de cadena sencilla y
anticuerpos multicspecificos formados a partir de fragmentos de anticuerpo.

La expresién “anticuerpo monoclonal”, como sc usa cn la presentc memoria, se
rcfierc a un anticucrpo obtenido a partir de una poblacidn de anticuerpos sustancialmente
homogénea, por cjemplo, los anticuerpos individuales que comprenden la poblacidn son
sustancialmente idénticos excepto por mutaciones de origen natural posibles o variacioncs
postraduccionalcs minoritarias que pueden estar presentes. Los anticucrpos monoclonales
son altamente cspecificos, cstando dirigidos contra un solo sitio antigénico. Ademas, al
conlrario que las preparaciones de anticuerpo convencional (policlonal), que incluyen
tipicamente diferentes anticuerpos dirigidos contra determinantes diferentes (epitopos), cada
anticuerpo monoclonal sc dirige contra un so].(:) determinante en cl antigeno. El modificador
“monocional” indica ¢l cardcler del anticuérpo coimo que se obtienc de una poblacion
sustancialmentc homogénea de anticuerpos ¥y no dcbe interpretarse que requicre la
produccion del anticuerpo por ningiin método particular. Los anticuerpos monoclonales de la
presente invencion sc gencran preferiblemente por métodos de ADN recombinante o se
obtiehen por métodos de exploracion como se describe en otra parte de la presente memoria.

L.a expresidn “anticucrpos monoclonales™, como se usa en la presente memorta,
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incluye anticuerpos “quiméricos” (inmunoglobulinas) en los que una porcion de la cadena
ligera y/o pesada es idéntica a u homdloga a las secuencias correspondientes en anticucrpos
derivados d¢ una cspecie particular, o que pertcnecen a una clasc o subclase de anticuerpo
particular, micntras que ¢l resto de la cadena o cadenas son idénticas a u homélogas a las
secuencias correspondicntes en anticucrpos derivados de otra especie (por cjemplo, ratén o
rata) o que pertenceen a otra clase o subclase de anticuerpo, asi como fragmentos de dichos
anticucrpos, siempre que presenten la actividad biologica descada (Morrison er af., Proc.
Natl. Acad. Sci. USA 81:6851-6855 (1984)). Los anticuerpos quiméricos de interés cn la
presente memoria incluyen anticuerpos “primatizados™, que comprenden secuencias de union
antigeno de dominio variable derivadas de un primate no humano (por cjemplo, monos del
viejo mundo, tal como babuino, mono rhesus o cynomolgus) y seccuencias de region
constante humana (Patente de Iistados Unidos N® 5.693.780).

Por lo tanto, la presente invencion incluye, por gjemplo, anticuerpos monoclonales
guiméricos que comprenden una cadena pesada quimérica y/o una cadena ligera quimérica.
l.a cadena pesada quimérica pucde comprender cualquicra de las regiones variables de
cadena pasada (Vi) descritas en la presente memoria o mutantes ¢ variantes de las mismas
fusionada a una region constanic de cadena pesada de un anticuerpo humano o no humano.
La cadena ligera quiinérica puede comprender cualquiera de las regiones variables de cadena
ligera (V) descritas en la presente memoria o mutantes o varianies de la misma fusionada a
una region constante de cadena ligera de un anticuerpo humano o no humano.

La cxpresion “anticuerpo humano®, como sc usa en la presentc memoria, incluyc
anticucrpos que tiencn regiones constantes v variables que se corresponden con sccuencias
dc inmunoglobulina de la linea germinal humana, como se describe por Kabat ct al. (Véase
Kabat, et al. (1991) Sequences of Proteins of Immunological Interest, Quinta Edicion, U.S.
Department of Health y Human Services, Publicacion NIH N°® 91-3242). Los anticuerpos
humanos de la invencion pueden incluir restos aminoacidicos no codificados por sccucncias
de inmunoglobulina de la linca germinal humana (por cjemplo, mutaciones introducidas por
mutagénesis aleatoria o especifica in vitro o por mutacton somatica in vive), por cjemplo en
las CDR vy, en particular, CDR3. El anticuerpo humano puede tener al menos una posicion
suslituida con un resto aminoacidico, por ¢jemplo un resto aminoacidico potenciador de la
actividad que no esté codificado por la secuencia de inmunoglobulina de la linea germinal
humana. En ¢} contexto de la presente invencion, ¢l anticuerpo humano puede tencr hasta
veinte posiciones sustituidas con restos aminoacidicos que no scan parte de la secucncia de
inmunoglobulina de ia linea germinal humana. En otras rcalizaciones, sc sustituyen hasta

diez, hasta cinco, hasta tres o hasta dos posiciones. Sin ecmbargo, la expresioén “anticuerpo
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humano”, como se usa en la presente memoria, no pretende incluir anticucrpos en los que
secuencias de CIDR derivadas de la linca germinal de otra cspecie de mamifero, tal como
raton, se ha injertado cn secuencias flanqueantes humanas.

[.a expresion “anticucrpo humano recombinante™ incluye anticuerpos humanos que
sc preparan, expresan, generan, aislan por medios recombinantes, tal como anticucrpos
expresados usando un vector de expresion rccombinante transfectado ¢n una célula
hospcdadora, anticuerpos aislados a partir de una biblioteca de anticucrpos humanos
combinatoria recombinante, anticuerpos aislados dc un animal que sca transgénico para
genes de inmunoglobuling humanos, o anticucrpos preparados, cxpresados, crcados o
aislados por cualquier otro medic que implique corte y empalme de secuencias génicas de
inmunoglobulina humana con otras sccucncias de ADN. Dichos anticucrpos humanos
rccombinantes ticnen regiones variables y constantcs derivadas de  sccucncias  de
inmunoglobulina de la linea germinal humana (Véase Kabat, E. A.., er al. (1991) Scquences
of Proteins of Immunological Interest, Quinta Edicion, U.S. Department of Health y Human
Scrvices, Publicacion NIH N° 91-3242). De acucrdo con la presente invencion, los
anticucrpos humanos recombinantes incluyen secuencias de inmunoglobulina dec la linea
germinal humana que se han somctido a mutagénesis in vifro (o, cuando se usa un animal
transgénico para secuencias de Ig bumanas, mutagénesis somatica in vive) y, por lo tanto, las
sccuencias de aminoacidos de las regiones V,, y V, dc los anticuerpo rccombinantes son

secuencias que, aunque proceden de y cstan relacionadas con secuencias de V, ¥ V| de la

linca germinal humana, pueden no existir de forma natural dentro del repertorio de la linea
germinal de anticuerpos humanos in vivo. En ciertas realizaciones, sin cmbargo, dichos
anticuerpos recombinantes son ¢l resultado de una cstratcgia de mutagénesis sclectiva o
retromutacion o ambas.

l.os anticuerpos dc la presente invencion pueden ser anticuerpos aislados. Un
“anticuerpo aislado”, como sc usa en la presente memoria, incluye un anticucrpo que csta
sustancialmente libre de otros anticuerpos que tienen cspecificidades antigénicas diferentes.
Ademds, un anticuerpo aislado pucde estar. sustancialmente libre de otro material celular y/o
compucsto quimico.

Los anticucrpos intactos incluyen glicoproteinas heteromultiméricas  que
comprenden al menos dos cadenas pesadas y dos cadenas ligeras. Aparte de 1gM, los
anticucrpos  intactos  son habitwalmente glicoproteinas  heterotetraméricas  de
aproximadamente 150 Kda, compucstas por dos cadenas ligeras idénticas (L) y dos cadenas
pesadas idénticas (). Tipicamente, cada cadena ligera sc une a una cadena pesada por un

enlace disulfuro covalente micntras que ¢l namero de enlaces disulfuro entre las cadenas
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pesadas de isotipos de inmunoglobulinas diferentes varia, Cada cadena pesada y Jigera
también ticne puentes disulfuro intracatenarios. Cada cadena pesada tiene en un extremo un
dominio variable (Vy) seguido de un nimero de regiones constantes. Cada cadena ligera
tienc un dominio variable (V) ¥ una region constante cn su otro exiremo; la region constante
de la cadena ligera se alinea con la primera region constante de la cadena pesada y ¢l domino
variable dc cadena ligera se alinea con ¢l dominio variable de {a cadena pesada. Las cadenas
ligeras de anticuerpos de la mayoria de especies de vertebrados pueden asignarse a uno de
dos tipos denominados Kappa y Lambda, basandosc en la sccuencia de aminoacidos de la
region constante. Dependiendo de la sceucncia de aminoacidos de la region constante de sus
cadenas pesadas, los anticuerpos humanos pueden asignarse a cinco clases diferentes, 1gA,
IgD, igk. 1gG e igM. [gG e IgA pueden subdividirse adicionalmente en subclases, 1gG1,
leG2, 12G3 e 1gG4; e IgA1 ¢ IgA2. Existen variantes de especies con ratdn y rata que tiencn
al menos 1gG2a, 1gG2b. El dominio variable del anticuerpo confiere especificidad de union
en el anticucrpo presentando ciertas regiones una variabilidad particular denominada
regiones determinantes de complementariedad (CDR). Las porciones mds conservadas de la
region variable se denominan regiones flanqueantes (FR). l.os dominios variables de las
cadenas pesada y ligera intactas comprenden cada uno cuatro 'R conectadas por tres CDR.
l.as CDR en cada cadena se manticnen unidas cn estrecha proximidad por las regiones FR y
con las CDR dc la otra cadena contribuyen a la formacion del sitio de union a antigeno de
anticuerpos. las regiones constantes no cstan dircctamente implicadas en la unién del
anticuerpo al antigeno, pero prescntan diversas funciones cfectoras tales como participacion
¢n la citotoxiciad mediada por células dependiente de anticuerpos (ADCC), fagocitosis por
medio de unién a receptor de Ycy, semivida/tasa de aclaramiento por medio del receptor de
Fc nconatal (FcRn) vy citotoxicidad dependiente del complemento por medio del componente
Clq de la cascada del complemento.

Pueden producirse anticuerpos humanos por varios méledos conocidos por los
expertos cn la materia. Pueden generarse anticucrpos humanos por el método de hibridoma
usando lineas celulares d¢ mieloma humano o heleromicloma de ratén-humano, véasc

Kozbor J. Immuno! 133, 3001, (1984) y Brodecur, Monoclonal_ Antibody Production

Techniques and  Applications, pags. 51-63 (Marcel Dckker Inc, 1987). Los métodos

alternativos incluycn el uso de bibliotecas de fagos o ratones transgénicos, utilizando ambos
repertorios de region V humana (véase Winter G, (1994), Annu. Rev. Immunol 12,433-4535,
Green LL (1999), J.Immunol.mcthods 231, 11-23).

Actualmente estan disponibles varias cepas de ratones transgénicos en los que sus

loci de inmunoglobulina dec ratéon se han sustituido con segmentos génicos de
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inmunoglobulina humana (véasc Tomizuka K, (2000) PNAS 97, 722-727; Fishwild ID. M
(1996) Naturc Biotechnol. 14, 845-851, Mendez M, 1997, Nature Genetics, 15,146-156).
Tras la cxposicion a antigeno, dichos ratones son capaces de producir un repertorio de
anticuerpos humanos a partir del que pueden seleccionarse anticuerpos de interés. Es de
interés particular el sistema Trimera™ (véase Eren R er af, (1998) Immunology 93: 154-161)
cn ¢l que se trasplantan linfocitos humanos a ratones irradiados, el Sistema de Anticuerpos
de Linfocitos Seleccionados (SLAM, véase Babcook ef al, PNAS (1996) 93: 7843-7848) cn
¢l que linfocitos humanos (o de otra especic) sc pasan eficazmente por un procedimicnto de
generacion dc anticuerpos in vifro combinado masivo seguido de un procedimicnto de
scleecion y dilucion limitante deconvolucionado y el Xenomouse 1I™ (Abgenix Inc). Esta
disponible una estrategia alternativa en Morphotck Inc usando la tecnologia Morphodoma™.

Pucde usarse tecnologia de presentacion en fago para producir anticuerpos humanos
(y fragmentos de los mismos), véase McCaflerty: Nature, 348, 552-553 (1990) y Griffiths
AD et al (1994) EMBO 13:3245-3260. De acucrdo con esta téenica, se clonan genes de
dominio V de anticucrpo cn fase de fectura-en un gen de proteina de cubierta principal o
secundaria dc un bacteriofago filamentoso tal como M3 o fd, y se presentan (habitualmente
con Ja ayuda de un fago auxiliar) como fragmentos dc anticuerpos funcionales en la
supcrficie de la particula de fago. Sclecciones basadas en las propiedades funcionales dcl
anticucrpo dan como resultado la seleccion del gen que codifica el anticucrpo que muestra
csas propicdades. La téenica de presentacion en fago puede usarse para scleecionar
anticucrpos cspecificos de antigeno de bibliotecas generadas a partir de células B humanas
tomadas dc individuos aqugjados de una enfermedad o trastorno descrito anteriormente o,
como alternativa, a partir de donantes humanos no inmunizados (véase Marks; I. Mol. Bio.
222, 581-597, 1991). Cuando s¢ desce urn anticuerpo humano intacto que comprenda un
dominio F¢ ¢s necesario volver a clonar el fragmcnto derivado presentado en fago en un
vector de cxpresién dc mamifero que comprenda las regiones constantes descadas y
cstablecer lincas celulares de expresion estable.

La técnica de maduracién por afinidad (Marks, Bio/technol 10, 779-783 (1992))
pucde usarse para mejorar la afinidad de unién, donde la afinidad del anticuerpo humano
primario s¢ mejora sustituyendo de forma sccucencial las regiones V dc cadena H y L. con
variantes dc origen natural y seleccionando basdndose en afinidades de union mcjoradas.
Actualmenie también estan disponibles variantes de esta técnica tales como “hucila
cpitdpica”, véase el documento W 93/06213. Véase también Watcrhouse, Nucl. Acids Res
21, 2265-2266 (1993).

El uso de anticuerpos no humanos intactos en ¢l tratamiento de enfermedades o

W\
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trastornos humanos acarrea el potencial de los problemas de inmunogenicidad actualmente
bien establecidos, que son que ¢l sistema inmunc del paciente puede reconocer el anticuerpo
intacto no humano como no propio y montar una respuesta ncutralizante. lista reaccion cs
particularmente cvidente tras la administracion multiple del anticuerpo no humano a un
pacientc humano. Sc¢ han desarrollado diversas técnicas con los afios para supcrar estos
problemas y generalmente implican reducir la composicion de secuencias de aminoécidos no
humanas cn el anticuerpo intacto, al tiempo que se mantienc la facilidad rclativa de
obtencién de anticucrpos no humanos a partir de un animal inmunizado, por ¢jemplo, raton,
rata 0 congjo. En lincas gencrales se han usado dos estrategias para conseguir csto. La
primera son anticucrpos quiméricos, que generalmente comprenden un dominio variable no
humano (por ejemplo, de roedor tal como raton) fusionado a una regién constante humana.
Debido a que el sitio de unidn a antigeno de un anticuerpo se localiza dentro de las regioncs
variables, ¢l anticucrpo quimérico conscrva su afimdad de union por ¢l antigeno pero
adquicre las funciones cfectoras de la region constante humana y, por lo tanto, ¢s capaz dc
rcalizar funciones cfectoras como las descritas anteriormente. Los anticucrpos quiméricos sc
producen tipicamente usando métodos de ADN rccombinante. Bl ADN que codifica los
anticuerpos  {por cjemplo, ADNc) sc aisla y secucncia wsando procedimicntos
convencionales (por ejemplo, mediante ¢l uso de sondas oligonucleotidicas gue son capaces
de unirsc cspecificamente a genes que codifican las cadenas 11 y L. del anticucrpo de la
invencion, por ¢jemplo, ADN que codifica las SEC 1D N® 2, 3, 4, 5, 6 y 7 descritas
anteriormente. Las células de hibridoma sirven como fuente tipica de dicho ADN. Una vez
atslado, ¢l ADN se coloca en vectores de expresion que después sc transfectan en células
hospedadoras tales como F. coli, células COS, células CHO o células de micloma que de
otro modo no producen proteina de inmunoglobulina para obtencr sintesis del anticuerpo. Ll
ADN pucde modificarse sustituyendo con la secuencia codificante de cadenas Loy 11
humanas las regioncs constantes H y L. no humanas correspondientes (por ejemplo, murinas);
véase, por gjemplo, Morrison; PNAS 81, 6851 (1984).

I.a segunda cstrategia implica la generacion de anticuerpos humanizados cn los que
el contenido no humano del anticuerpo se reduce humanizando las regiones variables.
Pucden generarse anticuerpos humanizados por injerto de CDR. Las CDR construyen bucles
proximos al extremo N-terminal del anticuerpo donde forman una superficie montada cn un
armazon proporcionado por las regiones flanqueantes. La especificidad de union a antigeno
del anticuerpo esta definida principalmente por la topografia y por las caracteristicas
quimicas de su supcrficie de CDR. Iistas caracteristicas estan dcterminadas a su vez por la

conformacion de las CDR individuales, por la disposicion relativa de las CDR y por la
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naturaleza y disposicion de las cadenas laterales de los restos que comprenden las CDR.
Pucde conscguirse una gran disminucién de la inmunogenicidad por injerto solo de las CDR
de anticuerpos no humanos (por cjemplo, murinos) (anticuerpos “donantes™) sobre regioncs
constantes y flanquecantes humanas (“region flanqueante aceptora™) (véasc Jones ef al (1986)
Nature 321, 522-525 y Verhocyen M ef af (1988) Science 239, 1534-1536). Sin embargo, ¢l
injertado de CDR por si mismo pucde no dar como resultado una retencion completa de las
propiedades de unién a antigeno y con frecuencia se encuentra que algunos restos de la
region flanqueante (a veces denominadas “retromutaciones™) del anticucrpo donante ticnen
que preservarse en la moiécula humanizada si sc va a rccuperar una afinidad dc union a
antigeno significativo (véase Queen C er af (1989) PNAS 86, 10.029-10.033, Co, M ef al
(1991) Nature 351, 501-502). En este caso, se scleccionan regiones V humanas que muestren
la mayor homologia de sccuencia con el anticuerpo donante no humano de una base de datos
para proporcionar la region flanqueante humana (FR). LLa scleccion de FR humanas puede
cstar constituida por anticuerpos humanos individuales o de consenso humanos. Cuando cs
nceesario, los restos clave del anticuerpo donante se sustituyen en la regidén flanqueante
acceptora humana para preservar las conformaciones de CDR. Puede usarse modelado por
ordenador del anticucrpo para ayudar a identificar dichos restos estructuralmente
importantes, véase ¢l documento W(Q99/48523.

Como alternativa, puede conseguirse fa humanizacién mediante un proceso de
“revestimicnto”, Un andlisis cstadistico de regiones variables de¢ cadena ligera y pesada de
tnmunoglobulina murina y humana Unicas puso de manificsto que los patrones exactos de
restos cxpucestos son diferentes en los anticuerpos humanos y murinos, y la mayoria de
posiciones superficiales individuales tienen una fuerte preferencia por un pequeiio numero de
restos diferentes (vGase, Padlan E. A. e/ all;ll(l"()‘91) Mol. Immunoel. 28, 489-498 v Pedersen J.
T. et al (1994) I.MolBiol. 235, 959-973). Por lo tanto, es posible reducir la
inmunogenicidad de un Fv no humano sustituyendo los restos expucstos en sus regiones
flanqueantes que dificren de los que se encuentran habitualmente en anticucrpos humanos.
Dcbido a que la antigenicidad de la proteina puede correlacionarse con la accesibilidad
superficial, la sustitucion de los restos superficiales pucde ser suficiente para volver a la
rcgion variablc de raton “invisible™ para ¢l sistema inmunc humano (véase también, Mark G.
Ii. et al (1994) en Handbook of Experimental Pharmacology vol.113: The pharmacology of
monoclonal  Antibodies, Springer-Verlag, pags. 105-134). Este procedimicnto de
humanizacidon se dcnomina “reveslimic:nm”, porque solo sc altera la superficic dcl
anticuerpo, permanceicndo sin alteracioncs los restos de soporte.

Por lo tanio, la presente invencién proporciona proteinas de unién a antigeno
a7

i,



10

15

20

25

30

PUB3739 -20-

aisladas quc comprenden al menos un primer dominio variable de inmunoglobulina capaz de
unirse a una agrecanasa. En una realizacion, la agrecanasa es ADAMTSS humana. En
algunos casos, la proteina de unidn a antigeno es un anticucrpo o fragmenio del mismo. El
anticucrpo pucdc ser un anticuerpo monoclonal o fragmento del mismo. En algunos casos,
los anticuerpos monoclonales o fragmentos de los mismos de la presentie invencion son de
raton, quiméricos, humanizados o totalmenic humanos.

En otra realizacion, la proteina de unién a antigeno comprende al menos una regidn
determinante de complementariedad. Iin algunos casos, la proteina de unién a antigeno de la
presente invencion es un anticuerpo monoclonal que comprende una cadena pesada que
comprende CDRI1, CDRH2 y CDRH3 y una cadena ligera que comprende CDRLI,
CDRI.2 y CDRL3, cn el que las regiones determinantes de complementariedad (CDR) de la
cadena pesada se scleccionan del grupo de:

CDRI1 que tiene unz;. identidad de secuencia de al menos aproximadamente
80% con la secuencia de aminodcidos DAWMD (SEC (D N°: 2);
CDRI12 que tienc una identidad de secuencia de al menos aproximadamenie 70,
75, 80, 85, 90, 95 & 98% con la sccuencia de aminoacidos
EIRHKANDIAIFYXESVKG (SECID N® 3) y
CDRH3 que tiene una identidad dc secucncia de al menos aproximadamente 70,
75, 80, 85, 90, 95 6 98% con la secuencia de aminoacidos TYYYGSSYGYCDV
(SEC 1D N°: 4) 0 PFAY (SEC ID N° 5); y
las rcgiones determinantes de coﬁpic111elllaricdad de la cadena ligera se seleccionan del
grupo de:
CDRI.1 quec ticne una identidad de secucncia de al menos aproximadamente 70,
75, 80, 85, 90, 95 & 9-8%.c0n la secuencia dc aminodcidos KASQSVGTTIV
(SEC ID N° 6) 0o RTSENIYSYLA (SEC ID N°: 7);
CDRL.2 que tienc una identidad de secuencia de al menos aproximadamente 70,
75. 80, 85, 90, 95 & 98% con la secucencia de aminoacidos NAKTLAE (SEC 1D
N 8) 0 SASNRXT (SECID N 9). vy
CDRI.3 que ticne una identidad de sccuencia de al menos aproximadamente 70,
75, 80, 85, 90, 95 6 98% con la secucncia de aminodcidos QQYSSYPIFT(SEC
1D N° 10) o QUHYGTPWT (SEC ID N% 11).

En una realizacién, la CDRH2 ticne una identidad dc sccuencia de al menos
aproximadamente 70, 75, 80, 85, 90, 95 6 98% con una sccuencia de aminoacidos
scleccionada de EIRHKANDHAIFYAESVKG (SEC 1D Ne: 12),
EIRNKANNHARHYAESVKG (‘S'l,iC ID N° 13), EIRHKANDYAIFYDESVKG (SEC 1D
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N 14), EIRHKANDHAIFYDESVKG (SEC ID N 15), DIRNTANNHATFYAESVKG
(SEC 1D N°: 16) v EIRHRANDHAIFYDESVKG (SEC 11D N° 17). 1in una realizacion, la
CDRH3 comprende la sccuencia de aminoacidos PFAY (SEC ID N°: 5),
En otra realizacion mds, las proteinas de unién a antigeno de la presente invencién
son anticucrpos monoclonales que comprenden una cadena pesada que comprende CDRHI,
CDRH2 y CDRH3 y una cadena ligera que comprende CDRILI, CDRI.2 y CDRI.3, en los
que las regiones determinantes de complementariedad (CDR) de la cadena pesada sc
scleccionan de:
la CDRHI cs la sccuencia de aminoacidos DAWMD (SEC 1D N°: 2);
fa CDRH2 se sclecciona de las  sccuencias de  aminodcidos
EIRHKANDHAIFYAESVKG (SEC ID N 12),
EIRNKANNHARHYALESVKG (SEC Iy N® 13),
EIRHKANDYAIFYDESVKG (SEC 11D N% 14), EIRHKANDHAIFYDESVKG
(SEC ID N° [5), DIRNTANNHATTYAESVKG (SEC ID N° 16) o
EIRHKANDHAIFYDESVKG (SECID N 17) ¥
laCDRH3 es TYYYGSSYGYCDV (SECIDN% 18) o
PFAY (SECIDN® 5); y

las regiones determinantes de complementaricdad de la cadena ligera se seleccionan dc:
la CDRLI se¢ selecciona de las secuencias de aminoacidos KASQSVGTTIV
(SEC 1D N 19), RTSENIYSYLA (SEC ID N® 20}, 0 KASQNVGTAVV (SEC
1D N°: 21); .
la CDRI.2 se sclecciona de las secucncias de aminoacidos NAKTLAL (SEC D
N°: 22), SASNRHT (SEC ID N®: 23), SASTRYT (SEC ID N® 24) 0 SASNRYT
(SECID N™ 25y, v '
la CDRL.3 se sclecciona de las :qccucncias de aminoacidos QQYSSYPFT (SEC
ID N® 26), QHHYGTPWT (SEC 1D N®: 27), QOYVNYPFT (SEC ID N*: 28) o
QQYTSYPFET (SEC 1D N°: 29).

Por lo tanto, en una rcalizaci(')n. de la presente invencidon, sc proporciona un
anticucrpo monoclonal aislado que comprende seis CDR, en las que la CDRH1 es DAWMD
(SEC ID N 2), la CDRH2 ¢s EIRNKANNHARHYAESVKG (SEC 1D N 13) y la CDRH3
cs TYYYGSSYGYCDV (SEC ID N% 18 ) y la CDRL] ¢s RTSENIYSYLA (SEC ID N*
20). la CDRL2 es NAKTLAL (SEC ID N®: 22) y la CDRL3 es QHHYGTPWT (SEC 1D N°:
27). En otra realizacion de la presente invencién, s¢ proporciona un anticucrpo monoclonal
aislado que comprende scis CDR en las Ql'llC la CDRHI es DAWMD (SEC 1D N° 2), la
CDRH2 es EIRHKANDHAIFYDESVKG (Si.?.C 1D N® 15) y la CDRH3 es PFAY (SEC ID
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N° S)y la CDRLI1 ¢s KASQSVGTTIV (SEC ID N 19}, la CDRL2 ¢s SASNRHT (SEC ID
N 23) v 1a CDRL3 es QQYTSYPFT (SEC 1D N°: 29).

En otra realizacion mas, las proteinas de unidn a antigeno dec la presente invencion
son anticuerpos monoclonales que comprenden una cadena pesada que comprende CDRII,
CDRH2 y CDRH3 y una cadena ligera que comprende CDRILL1, CDRL2 y CDRL3, en los
que las regiones determinantes de complementariedad (CDR) de la cadena pesada sc
scleccionan de:

la CDRI1 cs la sccuencia de aminodcidos DAWMD (SEC 11D N° 2), en la que
cualquicer aminoacido de la SEC 1D N 2 sc sustituye cn una posicion por un
amincicido scleccionado de histidina, iseleucina, lcucina, lisina, mctionina,
fenilalanina, trconina, triptofano, valina, alanina, arginina, dcido aspartico,
cisteina, cistina, dcido glutamico, glutamina, glicina, ornitina, prolina, scrina,
taurina y tirosina;

la CDRII2 se sclecciona de  las  sccuencias  de aminoacidos

EIRHKANDHAIFYAESVKG (SEC ID N°: 12),
EIRNKANNHARIIYAESVKG (SEC 1D N° 13),

EIRHKANDYAIFYDESVKG (SEC 1D N®: 14), EIRHKANDHAIFYDESVKG
(SEC 1D N 15), DIRNTANNHATFYALSVKG (SEC ID N°% 16) o
EIRHKANDHAIFYDESVKG (SEC 1D N° 17), en las que cualquier
aminoacido de las SEC [D N° 12-17 se susliluyc en una posicidén por un
aminoacido seleccionado de histidina, isoleucina, leucina, lisina, metionina,
fenilalanina, treonina, triptéfano, valina, alanina, arginina, acido aspartico,
cisteina, cistina, acido giutdmico, glutamina, glicina, ornitina, prolina, serina,
taurina y tirosina; y
la CDRH3 es TYYYGSSYGYCDV (SECID N 18) 0
PFAY (SEC 1D N°: 5), en la que cualquier aminoédcido de las SEC IDN®: 18y 5
se sustitluye en una posicion por un aminodcido seleccionado de histidina,
isoleucina, leucina, lisina, metionina, fenilalanina, treonina, triptéfano, valina,
alanina, arginina, acido aspartico, cisleina, cistina, acido glutamico, glutamina,
glicina, ornitina, prolina, serina, taurina y tirosina; y

las regiones determinantes de complementariedad de la cadena ligera se scleccionan de:
la CDRL1 se sclecciona de las sccuencias de aminedcidos KASQSVGTTIV
(SEC ID N° 19), RTSENIYSYLA (SEC [D N% 20} 0 KASONVGTAVV (SEC
ID N° 213, en las que cualquicr aminocacido de las SEC 1D N° 19-21 sc

sustituye en una posicion por un aminodcido secleccionado de histidina,




15

20

25

30

PUB3739 -23-

isoleucina, leucina, lisina, metionina, fenitalanina, treonina, triptofano, valina,
alanina, arginina, acido aspartico, cisteina, cistina, acido glutamico, glutamina,
glicina, ornitina, prolina, scrina, taurina y tirosina;

la CDRL2 se seleceiona de las secuencias de aminodcidos NAKTLAL (SEC 1D
N 22), SASNRHT (SEC ID N 23), SASTRYT (SEC ID N° 24) 0 SASNRYT
(SEC ID N°; 25), cn las que cualquier aminoédcido de las SEC 11D N°: 22-25 sc
sustituyec en una posicion por un aminoacido seleccionado de histidina,
isolcucina, leucina, lisina, mctionina, fenilalanina, treonina, triptéfano, valina,
alanina, arginina, acido aspértico, cisteina, cistina, acido glutamico, glutamina,
glicina, ornitina, prolina, scrina, taurina y tirosina; y

la CDRL.3 sc sclecciona de las secuencias de aminoacidos QQYSSYPFT (SEC
1D N 26), QHHYGTPWT (SEC 1D N°: 27), QQYVNYPFT (SEC ID N®: 28) o
QQYTSYPFT (SEC ID N°: 29), en las que cualquicr aminoécido de las SEC 1D
N% 26-29 sc sustituye en una posicién por un aminoacido scleccionado de
histidina, 1solcucina, leucina, lisina, metionina, fenilalanina, treonina, triptéfano,
valina, alanina, arginina, dcido aspartico, cisteina, cistina, acido glutdmico,
glutamina, glicina, ornitina, prollina, scring, taurina y tirosina,

LLas CDR L1, L2, 1.3, Hl y H2 ticnden a presentar estructuralmente una de un
nimero finito de conformaciones de cadena principal. La clase de estructura candnica
particular de una CDR se¢ define tanto por la longitud de la CDR como por el
empaquctamicnio de bucles, determinado por restos Jocatizados en posiciones clave tanto en
tas CDR como en las regiones flanqueantes (restos estructuralmente determinantes o SDR).
Martin y Thornton (1996; J Mol Biol 263: 800-815) han gencrado un método automético
para definir los moldes candnicos de “restos clave™. Se usa andlisis de grupos para definir las
clases candnicas para conjuntos de CDR y después se identifican moldes candnicos por
analisis de interaccioncs hidrofobas enterradas, restos de formacion de enlaces de hidrdgeno
y glicinas y prolinas conscrvadas. Las CDR de secuencias de anticuerpos pueden asignarse a
clascs candnicas por comparacion de las §¢cuc:ncias con los moldes dc restos clave y
puntuacion de cada molde usando matrices deiidcntidad o similitud.

Se proporcionan a continuacion cjemplos de canénicos de CDR dentro del alcance
de la invencion, La numeracion de aminoacidos usada es la dc Kabat.

Los cjemplos de candnicos para Ia‘C-[.)RHl como se expone ¢n la SEC 1D N 144 o
una variante de la misma son: la Ala 32 se sustituye por Ile, His, Tyr, Phe, Thr, Asn, Cys,
Glu o Asp; el Trp 33 sc sustituye por Tyr, Ala, Gly, Thr, Leu o Val; la Met 34 se sustituye
por lle, Val o Trp; y el Asp 35 se sustituye por His, Glu, Asn, Gln, Ser, Tyr o Thr.

LTI
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Los ¢gjemplos de candnicos para la CDRH2 como se expone cn la SEC ID N° 144 o
una variante de la misma son: ¢l Glu 50 se sustituye por Arg o Gln; y la lie 51 se sustituye
por Leu, Val, Thr, Ser o Asn,,

Los ejemplos de canonicos para la CDRH3 como sc exponc en la SEC ID N® 144 o
una variante de la misma son: la Tyr 102 s¢ sustituye por His, Val, lle, Ser, Asp o Gly.

Los ¢jemplos de candnicos para la CDRIL] como se expone cn la SEC ID N°: 146 o
una variante de la misma son: la Ser 28 sc sustituye por Asn, Asp, Thr o Glu; la Val 29 sc
sustituye por lle; la Gly 30 se sustimyc por Asp, i.eu, Tyr, Val, llc, Scr, Asn, Phe, His o Thr;
la Thr 31 sc sustituye por Ser, Asn, Lys o Gly; la Thr 32 se sustituye por Phe, Tyr, Asn, Ala,
His, Ser o Arg; la lle 33 se sustifuye por Met, Leu, Val o Phe; y ta Val 34 se sustituye por
Ala, Gly, Asn, Ser, His o Phe.

Los ejemplos de candnicos para la CDRI.3 como se expone en la SEC 1D N°®: 146 o
una variante de la misima son: la Gln 89 se sustiluye por Ser, Gly, Phe o Leu; la Gln 90 sc
sustituye por Asn o His; la Tyr 91 sc sustituye por Asn, Phe, Gly, Ser, Arg, Asp, His, Thr o
Val; la Thr 92 sc sustituye por Asn, Tyr, Trp, Ser, Arg, Gln, lis, Ala o Asp; la Ser 93 se
sustituye por Gly, Asn, Thr, Arg, Glu, Ala o Ilis; la Tyr 94 se sustituye por Asp, Thr, Val,
Leu, His, Asn, lle, Trp, Pro o Ser; ¥ 1a Phe 96 sc sustituye por Pro, Leu, Tyr, Arg, Ile o Trp.

En otros aspectos, la proteina de union a antigeno cs un fragmento de Fab o FF(ab)s.
En otra realizacion, ¢l primer dominio variable de inmunoglobulina es un dominio variable
de cadena sencilla.

in una realizacion dc la presente invencion, se proporciona un anticucrpo dc
acuerdo con la invencion descrita en la presente memoria v que comprende una region de
dominio constante de modo que ¢l anticuerpo tiene una funcionalidad efectora o activacion
de complemento y/o ADCC reducida. En una realizacién de cste tipo ¢l dominio constantc
pucde comprender una regién constante naturalmente inutilizada de isotipo 1gG2 o 1gG4 o
un dominio constante de 1gG1 mutado. Se describen ejemplos de modificaciones adecuadas
en el documento EP0307434. Un cjemplo comprende las sustituciones de restos de alanina
en las posiciones 235 y 237 (numeracion de indice LEU). En una realizacion, un anticucrpo de
este tipo comprende la cadena pesada de la SEC 1D N [58.

Iin una recalizacion, la protcina de unidn a antigeno o un fragmento de la misma
comprende un dominio Vy; de aiiticuerpo que comprende una sccuencia de aminoacidos
seleccionada del grupo que consiste en las SEC 1D N°: 76, 80, 116, 118, 120, 122, 124, 126,
128, 136, 138, 140, 142 y 144,

En una rcalizacion, la proteina de unién a antigeno o un fragmenio de la misma

comprende un dominio Vi, de anticuerpo que comprende una secuencia de aminoacidos
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scleccionada del grupo que consiste en las SEC 11D N°: 78, 82, 130, 132, 134 y 146.

En una rcalizacion, la proteina de unidn a antigeno o un fragmento de la misma
comprende un dominio V), de anticuerpo que comprende una secuencia de aminoacidos
scleccionada del grupo que consiste cn las SEC 1D N 76, 80, 116, 118, 120, 122, 124, 126,
128, 136, 138, 140, 142 y 144 y un dominio V| quc comprende una sccucncia de
aminoacidos scleccionada del grupo que consiste en las SEC ID N°; 78, 82, 130, 132, 134 v
146,

Iin una rcalizacion, la proteina de unidn a antigeno o un fragmento de la misma
comprende un dominio Vi de anticuerpo que comprende la SEC [D N° 76 v un dominto V|,
que comprende la SEC D N 78.

En una realizacion, [a protcina de unidn a antigeno o un fragmento de la misma
comprende un dominio Vy; de anticucrpo que comprende la SEC [D N°: 80 y un dominio V|,
que comprende la SIEC 11D N®: 82.

En una tealizacion, la proteina de unidn a antigeno o un fragmento de la misma
comprende un dominio Vy; de anticuerpo que comprende una sccucncia de aminodcidos
scleceionada del grupo que consiste cn las SEC fD N2 116, 118, 120, 122, 124, 126 y 128 v
un dominio V,, que comprende una sccuencia de aminodcidos scleccionada del grupo que
consiste en las SEC DN 130, 132 v 134,

En una realizacion, la proteina de unién a antigeno o un fragmento de la misma
comprende un dominio Vj; de anticuerpo que comprende una secuencia de aminodcidos
scleccionada del grupo que consiste en las SEC 1D N° 136, 138, 140, 142 y 144 y un
dominio V,_ que comprende [a SEC I[) N°: 146.

En una realizacion, la proicina de unidn a antigeno o un fragmento de la misma
comprende una cadena pesada de anticuerpo que comprende una sccucncia de aminoacidos
seleccionada del grupo quc consiste cn las _SEC ID N 68, 72, 84, 86, 88, 90, 92, 94, 96, 104,
106, 108, 110, 112y 158, |

En una rcalizacion, la protcina dc\\gh_\ﬁ('}n a antigeno o un fragmento de la misma
comprende una cadena ligera de anticuerpo que comprende una secuencia de aminodcidos
scleccionado del grupo que consiste en las SEC I N°: 70, 74, 98,100, 102 y 114,

En una realizacion, la proteina de unién a antigeno o un fragmento de la misma
comprende un cadena pesada de anticuerpo 'quc comprende una sccucncia de aminodcidos
seleccionada del grupo que consiste en las SEC 11D N°: 68, 72, 84, 86, 88, 90, 92, 94, 96, 104,
106, 108, 110, 112 y 158 y una cadena ligera de anticuerpo que comprende una secuencia de
aminoacidos scleccionada del grupo que consisten en las SEC [ID N°; 70, 74, 98, 100, 102 y
114,
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En una realizacion, la proteina de unidén a antigeno o un fragmento de la misma
comprende un cadena pesada de anticuerpo que comprende la SEC ID N° 68 y una cadena
ligera de anticuerpo que comprende la SEC 1D N°: 70.

En una realizacidn, la proteina de unién a antigeno o un fragmento de la misma
comprende un cadena pesada de anticuerpo que comprende la SEC 1D N° 72 y una cadena
ligera de anticuerpo que comprende la SEC [D N°: 74,

lin una realizacién, la proteina de union a antigeno o un [ragmento de la misma
comprende un cadena pesada de anticuerpo que comprende una secuencia de aminoacidos
seleccionada del grupo que consiste en las SEC ID N 84, 86, 88, 90, 92, 94 y 96 y una
cadena ligera de anticuerpo que gorhprcndc una secuencia de aminodcidos selecctonada del
grupo que consiste en las SEC 1D N°: 98, 100 y 102,

En una recalizacidn, la proteina de union a antigeno o un fragmento de la misma
comprende una cadena pesada de anticuerpo que comprende una secuencia de aminoacidos
seleccionada del grupo que consiste en las SEC ID N°: 104, 106, 108, 110, 112 y 158 y una
cadena ligera de anticucrpo que comprende la SizC 1D N°: 114,

Otro aspecto de la invencion incluye un anticucrpo que compite por la union a
ADAMTSS con uno cualquiera de los anticuerpos enumerados cn la Tabla 3. Estos incluyen
Jos anticuerpos 1G10.1C9, 2D3.1D4, 3A12.1D7, SF10.1H6, 1iF12.1D12, 12F4.1H7 y
B4 1L,

En otra realizacion mas. la protcina de unién a antigeno comprende ademas un
segundo dominio variable de inmunoglobulina capaz dc unirse a un scgundo antigeno. Ll
scgundo dominio variable de inmunoglobulina pucde unirse a un antigeno quc puede actuar
como vehiculo tras la administracion del péptido de unidn a antigeno. Por c¢jemplo, cl
segundo dominio variable de inmunoglobulina puede unirse a una proicina dc la sangre tal
como, pero sin limitacién, albamina sérica humana o transferrina. Ademas, ¢l scgundo
dominio variable de inmunoglobulina puede unirse a un antigeno asociado con la
modulacién del dolor en un mamifero, tal como, pero sin limitacion, factor de crecimiento
nervioso (NGF), péptido intestinal vasoactivo (VIP) y/o TRPV 1 u otro receptor vaniloide.
Ademis, el segundo dominio variable de inmunoglobulina pucde unirse a una citocina o
receptor de cilocina asociado con una respuesta inflamatoria y/o una enfermedad autoinmunc
tal como, pero sin limitacidn, oncostatina M (OSM), TNF-a, 1L-6, TRPV4, RANKL y IL-1.
El scgundo antigeno también puede unirse a una segunda agrecanasa, tal como, pero sin
limitacién, ADAMTS4 y/o ADAMTSS y/o un segundo epitopo en ADAMTSS y/o varias
mectaloproteasas tales como, pero sin limitacion, MMP-13. El segundo dominio variable de

inmunoglobulina también puede unirse a un agrecano, colageno il, protcoglicano u otras
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molécuias asociadas con cartilago. En un aspecto de la presente invencidn, ¢l scgundo
dominio variable dc inmunoglobulina se une a un antigeno scleccionado del grupo de:
albimina sérica humana, ADAMTS4, NGF, OSM, TNF-a, 1L-6, VIP, TRPVI, TRPV4,
ADAMTSI, agrecano, Colageno [, RANKL v/o [1.-1.

Declgado, et al. Nature Med 7, 563-568 describen que cl tratamiento con VIP
suprime la produccién de mcdiadores proinflamatorios, asi como la expresion de la
metaloproteinasa gelatinasa (MMP-2). Sc cree que la MMP-2 contribuye a la destruccion
articular cn patas de ratones artriticos. Los estudios in vitro indican que el VIP puede actuar
dircctamente sobre los sinoviocitos, aungue una accion indirccta también podria cstar
mediada por una produccién aumentada de citocinas Th2. No abstante, el VIP parcce afectar
a la funcion sinovial a maltiples niveles en ¢l modelo de ratén CIA. El péptido suprime la
funcion de Thi pero aumenta la funcion de Th2, “reequilibrando” posiblemente el sistema
inmunc. Ademas, cl VIP ticne efectos directos ¢ indirectos sobre macrdfagos y sinoviocitos,
conduciendo a una expresion disminuida de 1L-1, TNF-a, quimiocinas y cnzimas de
degradacion de la matriz, protegiendo la infegridad dec la articulacion. Firestein Nature
Medicine 7, 5377-538 (2001).

El péptido intestinal vasoactivo (VIP) sc identifico en el liquido sinovial de pacicntes
con artritis hacc casi 20 aios y ¢l objetivo de cste estudio cra examinar si el VIP podia cstar
implicado en la gencracion de! dolor por OA. Sc uséd la carga de peso de la extremidad
posterior como medida del dolor articular, micntras que la algesimetria con pelo de von Frey
aplicada a la superficic plantar de la pala trasera ipsilatcral sirvié de cnsayo para la
hipcralgesia mecanica secundaria. La inyeccion intraarticular de VIP en articulaciones dc
rodilla de rata normal causaba un cambio significativo ¢n la carga de peso a favor de la
extremidad posterior no inyectada contralateral, causando también una rcduccidn cn cl
umbral de retirada de la pata ipsilateral, Estas respucstas al dolor se bloquearon por
coadministracion de un antagonista de rcccgior VPAC. Los antagonistas quc inhiben la
actividad de VIP pueden demostrar ser bencficiosos en el alivio del dolor por OA.
McDougall, et af. Pain 2006 Jul; 123(1-2): 98-105.

El factor de crecimicnto nervioso (NGF) fue la primera ncurotrofina que se
identificd y su papel en ¢l desarrollo y supervivencia de neuronas tanto centrales como
periféricas sc¢ ha caraclerizado bien. Se ha demostrado que ¢l NGF es un factor de
mantenimicnto y supervivencia critico en ¢l desarrollo de neuronas sensitivas cmbrionarias y
simpaticas periféricas y de neuronas colinérgicas prosencefilicas basales. Smeyne ef al,
Nature 368: 246-249 (1994) y Crowley ef al., Cell 76: 1001-1011 (1994). El NGF regula

positivamenic la cxpresion de neuropéptidos en neuronas sensitivas (Lindsay y Harmer,
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Nature 337: 362-364 (1989)) y su actividad estd mediada por dos reccptores unidos a
membrana diferentes, el receptor TrkA y el receptor de neurotrofina comun p75 (a veces
denominados receptores de NGF de “alta afinidad”™ y “baja afinidad”, respectivamentc).
Chao et al., Science 232: 518-521 (1986). Para una revision sobre el NGF, véase Huang et
al., Annu. Rev. Neurosci. 24: 677-736 (2001); Bibel ¢t al, Genes Dev, 14: 2919-2937
(2000). La estructura cristalina del NGF y del NGF en complejo con el receptor trkA se ha
determinado. Véase Nature 254: 411 (1991); Nature 401: 184-188 (1996).

l.a oncostatina M es una glicoproteina de 28 Kla que pertencce a la familia de
citocinas de la interleucina 6 (IL.-6), que incluye 11.-6, Factor Inhibidor de Leucemia (LIF),
factor ncurotrdfico ciliar (CNTIF), cardiotropina-1 (CT-1) y citocina similar a cardiotropina-|
(Véase Kishimoto T et al (1995) Blood 86: 1243-1254). quc comparte ¢l rceeptor de
sefializacion transmembrana gpl30 (Véase Taga T y Kishimoto T (1997) Annu. Rev.
Immunol. 15: 797-819). La OSM sc descubrio originariamente por su capacidad para inhibir
¢l erecimiento de la linea celular de melanoma A375 (Véase Malik N (1989} et al Mol Cell
Biol 9; 2847-2853). Posteriormente, se¢ descubrieron mas electos y se descubrid que cra un
mediador multifuncional como otros miembros de la familia de I1L.-6. La OSM se produce en
una diversidad de tipos celulares incluyendo macrofagos, células T activadas (Véasc, Zarling
JM (1986) PNAS (USA) 83: 9739-9743), neutréfilos polimorfonucleares (Vcase, Grenier A
et al (1999) Blood 93: 1413-1421), cosinodfilos (Véase, Tamura S et al (2002) Dev. Dyn. 225:
327-31), células dendriticas (Véase, Suda T et al (2002) Cytokine 17: 335-340). Tambicn sc
expresa cn pancreas, rifion, testiculos, bazo, estomago y ccrebro (Véase, Znoyko | et al
(2005) Anat Rec A Discov Mol Cell Evol Biol 283: 182-186) y médula dsca {Vcasce, Psenak
O et al (2003) Acta Hacmatol 109: 68-75). Sus efectos biologicos principales incluyen la
activacion del endotelio (Véase, Brown 17 et al (1993) Blood 82: 33-7), la activacion dc la
respuesta de fasc aguda (Véase, Benigni F et al (1996} Blood 87: 1851-1854), la induccion
de la proliferacion o dilerenciacion celular, la modulacion de la liberacion de mediadores
inflamatorios y la hematopoyesis (Véase, Tanaka M et al (2003) 102: 3154-3162), la
remodclacion del hucso (Véase, de Hooge ASK (2002) Am J Pathol 160: 1733-1743} y la
estimulacién de la angiogénesis (Véase, Vasse M et al (1999) Arterioscler Thromb Vasc Biol
19:1835-1842) y la cicatrizacién de heridas.

I.a citocina conocida como factor dc neerosis tumoral o (TNFo; también
denominada caquectina) es una proteina secretada principalmente  por monocitos y
macrofagos en respuesta a cndolo:\(ina u otros cstimulos como un homotrimero soluble de
subunidades proteicas de 17 kD (Smith, R. A. et al., . Biol. Chem. 262: 6951-6954 (1987)).

‘También se ha descrito una forma precursora unida a membrana de 26 kD de TNI* (Kricgler,
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M. ctal.,, Cell 53: 45-53 (1988)).

las prucbas acumuladas indican que TNF es una citocina reguladora con actividades
biologicas pleiotrépicas. Estas actividades incluyen: inhibicién de la sintcsis de lipoproteina
lipasa (actividad de “caquectina®) (Beutler, B. et al., Nature 316: 552 (1985)), activacion de
leucocitos polimorfonucleares (Kiebanoff, S. J. et al,, J. Immunol. 136: 4220 (1986);
Perussia, B., ct al, J. Immunol. 138: 765 (1987)), inhibicion del crecimiento celular o
estimulacion del crecimicnto cclular (Vileek, J. et al, J. Exp. Med. 163: 632 (1986);
Sugarman, B. J. et al., Science 230:943 (1985); Lachman, L. B. et al., J. Immunol. 138: 2913
(1987)), accidn citotdxica sobre cicrtos tipos cclulares transformados (Lachman, L. B. ct al.,
anteriormente; Darzynkiewicz, Z. ct al., Canc. Res. 44: 83 (1984)), actividad antiviral
(Kohasc, M. et al., Cell 45: 659 (1986); Wong, G. Il. W. et al., Naturc 323: 819 (1986)),
cstimulacion de la resorcion dsca (Bertolini, D. R. ct al., Nature 319: 516 (1986); Saklatvala,
J., Nature 322: 547 (1986)), estimulacion de la produccion de colagenasa y prostaglandina
E2 (Dayer, J-M. ct al.,, J. Exp. Med. 162: _241’63 (1985)); v acciones inmunorreguladoras,
incluyendo la activacion dec células T (Yokota, S. et al,, J. Immunol. 140: 531 (1988)),
células B (Kehrl, J. H. et al., J. Exp. Med. 166: 786 (1987)), monocitos (Philip, R. et al.,
Nature 323: 86 (1986)), timocitos (Ranges, G. E. et al., J. Exp. Med. 167: 1472 (1988)} y
estimulacién de la expresion en superficie celular de moléculas de complcjo mayor de
histocompatibilidad (MHC) clasc | y clase 1l (Collins, T. ¢t al., Proc. Natl. Acad. Sci. USA
83: 446 (1986); Pujol-Borret, R. et al., Nature 326: 304 (1987)).

La interleucina-6 (11.-6) cs una glicoprotleina secretada de 22 a 27 kDa que presenta
actividades proinflamatorias y estimulantes del crecimiento. La IL-6 también sc¢ conoce
como interferon-f2 (IFN-B2), proteina de 2_6-kDa inducible IL-1, factor estimulantc de
hepatocitos, factor de diferenciacion de células T citotdxicas y factor estimulante de células
B. (Trikha ¢t al., Clin. Cancer Res. 9: 4653»%1'665 (2003)). La iL-6 sc secreta por diversos
tipos celulares. La 11.-6 cjerce sus act‘ividadle‘s ,.;')or medio de la union a un complejo receptor
de alta afinidad que consiste en dos glicoproteinas de membrana: un receptor componente de
80 kDa que sc unc a [L-6 con baja afinidad (IL-6R) y un componente transductor de sefial de
130 kDa (gp!130) que no se une a 1L-6 por si mismo, pero que es necesario para una alia
afinidad dc unidn de 11.-6 por el complejo. El [L-6R puede escindirse mediantc una
mctaloprotcinasa transmembrana para dar el HL-6R soluble.

RANK es un micmbro de la superfamilia de receptores de TNF; se parcce maés a
CD40 en la region cxtracclular. De forma similar a CD40, RANK se asocia con TRAF2 y
TRATF3 (scgin se determina por cnsayos de coinmunoprecipitacion sustancialmente como sc

describe por Rothe ct al., Cell 83: 1243, 1995). Los TRAF son criticamente importantes en la
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repulacion de la respuesta inflamatoria ¢ inmune. Por medio de su asociacion con diversos
micmbros de la superfamilia de receptores de TNF, se transduce una sefial a una cclula. Esa
sefial da como resultado la proliferacion, diferenciacion o apoptosis de la célula,
dependiendo de qué receptor o receptores se desencadenen y qué TRAF se asocie con el
receptor o receptores. Pueden transducirse diferentes sefiales a una célula por medio de
coordinacion de diversos aconlecimicntos dc sefalizacion. Por lo tanto, una sciial
transducida por medio de un micmbro de esta familia puede ser proliferativa, dc
diferenciacion o apoptotica, dependiendo de otras sciiales que se esién transduciendo a la
célula y/o del estado de difercnciacion de la célula. Dicha regulacién exquisita de csta ruta
proliferativa/apoptdtica es necesarta para desarrollar y mantencr wna proteccidn frente a
patdgenos; desequilibrios pueden dar como resultado una enfermedad autoinmune.

RANK se expresa en céluias epiteliales, algunas lincas de células B y en células T
activadas. Sin cmbargo, su expresion en cclulas T activadas cs tardia, aproximadamente
cuatro dias despuds de la activacion. Este curso de tiempo de expresion coincide con la
cxpresion de Fas, un agente de apoptosis conocido. RANK pucde actuar como una seial
antiapoptatica, rescatando a las células que expresen RANK de la apoptosis como se sabe
quc hace CD40. Como alternativa, RANK puede confirmar una scfial apoptotica cn las
circunstancias apropiadas, de nueve de forma similar a CD40. RANK y su ligando cs
probable que desempeiien un papel integral en la regulacion de la respuesta inmunc ¢
inflamatoria.

1l ligando, que sc denomina RANKL, ¢s una protcina transmembrana Tipo 2 con un
dominio intracclular de menos dc aproximadamente 50 aminoacidos, un dominio
transmembrana y un dominio extracelular de aproximadamentc 240 a 250 aminoacidos. Dc
forma similar a otros miembros de la familia de TNI a la que pertencce, RANKIL tiene una
region "espaciadora” entre ¢l dominio transmembrana y el dominio de unién a receptor que
no cs necesaria para la union del receptor. Por consiguiente, las formas solubles de RANKL
pueden comprender ¢l dominio extracelular completo o fragmentos del mismo que incluyen
la region de unidn al receptor.

I receptor de canal TRPV4 cs uno de scis miembros conocidos de la [amilia
vaniloide de canales receptores de potencial transitorio y comparte una identidad de 51% a
nivel de nucledtidos con TRPV 1, ¢l receplor de capsaicina. Pueden encontrarse ejemplos de
polipéptidos y polinucledtidos que codifican formas de receptores vantloides humanos,
incluyendo el receptor de canal TRPV4 de seres humanos, en ¢l documento EP 1170365 asi
como cn el documento WO 00/32766. Como los otros miembros de la familia, cl reoeptor de

canal TRPV4 es un canal catidnico dependiente de ligando no scleclivo permeable de Ca2t




10

15

20

25

35

PUB3739 -31-

que cs sensible a diversos estimulos tales como una osmolaridad reducida, una temperalura
clevada y pequeiios ligandos moleculares. Véase, por ¢jemplo, Voets, et al., 1. Biol. Chem.
(2002) 277 33704-47051; Walanabc, et al,, J. Biol. Chem. (2002) 277. 47044-47051;
Watanabe, ct al,, J. Biol. Chem. (2002) 277: 13569-47051; Xu, ct al., J. Biol. Chem. (2003)
278: 11520-11527. A partir de una cxploracion de tejidos corporales, ¢l reccptor de canal
TRPV4 humano sc expresa mas prominentemente en cartilago. Una exploracion de cultivo
de células clonalcs y primarias muestra una expresion significativa solamente en condrocitos.

Dichas respuestas también se provocan por andlogos estructurales de la capsaicina,
quc comparten un resto vaniloide comun, Un andlogo de este tipo cs la resiniferatoxina
(RTX), un producto natural dc plantas Euphorbia. El término de receptor vaniloide (VR) se
acufio para deseribir ¢l sitio de reconocimicnto de la membrana ncuronal para la capsaicina y
dichos compuestos irritantes relacionados. La respuesta de la capsaicina s¢ inhibe
compelitivamente y (por lo tanto se antagoniza) por otro andlogo de la capsaicina, la
capsazepina, y también se inhibe por et bloqueante de canales catidnicos no selectivo rojo de
rutenio. [istos antagonistas se unen a VR con una afinidad no mas que moderada
(tipicamente con valores de K; de no mas dg 140 pM).

Recientemente, se clonaron receptores de rata y humanos para capsaicina a partir de
clulas de los ganglios de las raices dorsales. Dichos receptores también se han denominado
VR y las expresiones “VRI1” y “rcceptor de capsaicina” se usan indistintamente en la
prescnte memoria para relerirse a receptores de rata y/o humano de este tipo, asi como a
homologos de mamiferos. El papel de VR1 ¢n la sensacion dolorosa se ha confirmado
usando ratones que carecen de esle receptor, que no presentan comportamicnio doloroso
provocada por vaniloide y que presentan respuestas alteradas al calor y a la inflamacton. El
receptor de capsaicina cs un canal catiénico no selectivo con un umbral para su apertura que
sc disminuye cn respuesta de temperaturas clevadas, bajo pH y agonistas del receptor de
capsaicina. Por cjemplo, ¢! canal se¢ abre habitualmente a temperaturas superiores a
aproximadamente 45°C. La apertura del canal receptor de capsaicina viene seguida
gencralmente de la liberacion de péptidos inﬂlz;malorios de ncuronas que expresan ¢l receptor
y otras ncuronas cercanas, aumcntando [a respuesta dolorosa. Después dc la activacion
inicial por capsaicina, el receptor de capsaicina cxperimenta una desensibilizacion rapida por
medio de la fosforilacion por proteina quinasa dependiente de AMPc.

LLa proteina de unién a antigeno de la presente invencién puede caracterizarse por una
constante de disociacidn igual o menor a aproximadamente 9,0 x 10°9 M para ADAMTSS

humana, en algunos casos es menor de o igual a aproximadamente 2,5 x 10-10 M. La

afinidad dc proteina dc unién a antigeno por una diana tal como la ADAMTSS humana
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puede medirsc por resonancia de plasmoén superficial, tal como, pero sin limitacion,
BIACORE u Octet. El ana’ilisis. cinélico BlAcorc puedc usarse para detcrmunar las
velocidades de asociacion y disociacion de la union de anticucrpos o fragmentos de los
mismos a un antigeno ADAMTS3S, El analisis cinético BlAcore comprende analizar la union
y la disociacion dc un antigeno ADAMTSS de microplacas con anticuerpos inmovilizados o
fragmentos de los mismos en su superficie (véase la seccion de Ijemplos a continuacion).

L.a presente mencidn también proporciona proteinas de union a antigeno que bloquean
y/o reducen al menos una actividad de ADAMTSS. En algunos casos, las proteinas de unidn
a antigeno de la presente invencion bloquean y/o reducen la escision dc agrecano por
ADAMTSS en el sitio de escision Glu'™-Ala™™. En algunos aspectos, las protcinas de unién
a antigeno de ta presente invencion son capaces de penctrar en cl cartilago, incluso cuando se
administran por una via de administracion no articular. Por ¢jemplo, las proteinas de unién a
antigeno de la presente invencion pucden administrarse por via intravenosa, por via
intramuscular, por via oral, intranasal y/o por administracién peritoncal.

También se proporcionan cn la presente invencidn polinucledtidos aislados que
codifican una proteina de unidn a antigeno de esta invencion.

En una realizacion, el polinucledtido aislado codifica una proteina dc union a
antigeno o un fragmento de la misma que comprende un dominio V) de anticuerpo que
comprende una secucencia de aminoacidos seleccionada del grupo que consiste ¢n las SEC 1D
N% 76, 80, 116, 118, 120, 122, 124,‘ 126, 128, 136, 138, 140, 142 vy 144, En una rcalizacion,
el polinucledtido aislado se sclecciona del grupo que consiste en las SEC ID N 75, 79, 115,
117, 119, 121, 123, 125, 127, 135, 137, 139, 141, 143 y 159. En una rcalizacion, cl
polipéptido es un anticucrpo producido a partir de una célula que expresa un polinucleotido
scleccionado del grupo que consiste en las SEC 1D N 5, 79, 115, 117, 119, 121, 123, 125,
127, 135, 137, 139, 141, 143 y 159,

En una rcalizacién, el polinuciedtido aislado codifica una proteina de union a
antigeno o un fragmento de la misma que comprende un dominio V), de anticucrpo que
comprende una secuencia de aminoacidos seleccionada del grupo que consiste en las SEC 1D
N°: 78, 82, 130, 132, 134 y 146. En una realizacion, el polinucledtido aislado sc sclecciona
del grupo que consiste en las SEC ID N°: 77, 81, 129, 131, 133 y 145. En una rcalizacion, cl
polipéptido es un anticucrpo producido a partir de una célula que expresa un polinucledtido
seleccionado de¢l grupo que consiste en las SEC 1D N®: 77, 81, 129, 131, 133 y 145.

En una realizacion, el polinucledtido aislado codifica una proteina de union a
antigeno o un fragmento dc la misma que comprende una cadena pesada de anticucrpo que

comprende una sccuencia de aminoacidos seleccionada del grupo que consiste en las SEC 1D




20

25

30

PUB3739 -33-

N° 68, 72, 84, 86, 88, 90, 92, 94, 96, 104, 106, 108, 110, 112 y 158. En una realizacion, cl
polinucledtida aislado sc seleeciona del grupo que consiste en las SEC 1D N 67, 71, 83, 85,
87, 89, 91, 93, 95, 103, 105, 107, 109, 111 y 159. En una realizacion, ¢l polipéptido es un
anticucrpo producido a partir de una célula que expresa un polinucledtido seleccionado del
grupa que consiste cn las SEC 1D N° 67, 71, 83, 85, 87, 89, 91, 93, 95, 103, 105, 107, 109,
111y 159,

En una rcalizacién, el polinucleéiido aislado codifica una proteina de unién a
antigeno o un fragmento de la misma que comprende una cadena ligera de anticucrpo que
comprende una secuencia de aminoécidos seicecionada del grupo que consiste en las SEC 11D
N 70, 74, 98, 100, 102 y 114. En una rcalizacidn, el polinuclestido aislado se sclecciona del
grupo que consiste en las SEC [D N® 69, 73, 97, 99, 101 y 115, En una rcalizacion, cl
polipéptido es un anticuerpo praducido a partir de una ¢élula que expresa un polinucledtido
selcccionado del grupo que consiste en las SEC 1D N 69, 73, 97, 99, 101 v 115.

También sc proporcionan células hospcdad'oras que comprenden los polinucledtidos que
codifican las proteinas de unidn a anligcnq‘d? la presente invencion y métodos de cxpresion
dec las proteinas de unidn a antigeno de dichas células hospcdadoras. Ademds, sc
proporcionan mélodos para pencrar las proteinas de unidn a antigeno de la presentc
invencion.

L.os métodos de generacidn de vectores, células hospedadoras y anticuerpos dce la
presente invencion incluyen el uso de vectores de expresion convencionales o plasmidos
recombinantes producidos por colocacién de sccuencias codificantes para ¢l anticuerpo en
asociacion operativa con secuencias de control reguladoras convencionales capaces dc
controlar la replicacion y la expresion en, y/o 1a secrecion de una célula hospedadora. Las
sccuencias reguladoras incluyen secuencias promotoras, por ejemplo, promotor de CMV, y
sccuencias sefal que pucden proceder de otros anticucrpos conocidos. De forma similar,
pucde producirse un segundo vector de expresién que lenga una secucncia de ADN que
codifique una cadena pesada o ligera de éntiéuerpo complementaria. Prefcriblemente, cste
scgundo vector de expresion cs idéntico al primero excepto en la medida que concicrne a las
secucncias codificanics y marcadores de scleccidn, para ascgurar tanto como sea posible que
cada cadena polipeptidica sc cxpresc funcionalmente. Como alternativa, las sccucncias
codificantes de cadena ligera y pesada para el anticuerpo modificado pueden residir en un
solo vector.

Una célula hospedadora seleccionada se cotransfecta por técnicas convencionales
con tanfo con el primer como ¢l segundo vector (o simplemente sc transfecta por un solo

vector) para generar la célula hospedadora transfectada de la invencion que comprende
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ambas cadenas ligera y pesada recombinantes o sintéticas. La célula transfectada sc cultiva
despucs por técnicas convencionales para producir ¢l anticuerpo modificado por ingenicria
genética de la invencidn. El anticuerpo que incluye la asociacidon de tanto la cadena ligera
como la cadena pesada recombinante, se cxplora a partir del cultivo mediante un cnsayo
apropiado, tal como ELISA o RIA. Pueden emplearse téenicas convencionales similares para
construir otros anticuerpos y moléculas modificadas.

Los vectores adecuados para las clapas de clonacion y subclonacion empleados cn
los métodos y cn la construccion de las composiciones de esta invencidn pueden
seleccionarse por un experto en la materia. Por cjemplo, puede usarse la seric pUC
convencional de vectores de clonacion. Un vector, pUC19, csta disponible ¢n el mercado de
proveedores comerciales, tales ‘como  Amersham (Buckinghamshire, Reino Unido) o
Pharmacia (Uppsala, Suecia). Ademas, cualquier vector que sca capaz de replicarse
facilmente, que tcnga una abundancia de sitios de clonacion y genes de seleccion (por
ejemplo, resistencia a antibiticos) y que s¢ manipule facilmente pucden usarse para la
clonacion. Por lo tanto, la scleccion del vector de clonacion no ¢s un factor limitanie en esta
tnvencion.

De forma similar, los vectores emplcados para la expresidon de los anticucrpos
pueden seleccionarse por un experto en la matcria de cualquicr vector convencional. Los
vectores también conticnen sccuencias reguladoras seleccionadas (lales como promotores
CMYV o RS8V) que dirigen la replicacion y la expresion de secuencias de ADN hetcrélogas cn
cclulas hospedadoras scleccionadas. Estos vectores conticnen las sccuencias de ADN
descritas  anteriormente  que codifican ¢l anticuerpo o la regién codificante  de
inmunoglobulina modificada. Ademas, los vectores pucden incorporar las sccucencias de
inmunoglobulina scleccionadas modificadas por insercion de sitios de restriccion descables
para una manipulacion sencilla.

L.os vectores de expresidn también pueden caracterizarse por genes adccuados para
amplificar la expresion de las secuencias de ADN heterdlogas, por ejemplo, el gen de la
dihidrofolato reductasa de mamifero (DHFR). Otras sccuencias de vector preferibles
incluyen una secuencia sefial poli A, 1al como de la hormona de crecimiento bovina (BGH) y
la secuencia promotora de betaglobina (betaglopro). Los vectores de cxpresion utiles en la
presente memoria pueden sintetizarse por 1écnicas bien conocidas por los expertos ¢n la
materia.

Los compoenentes de dichos vectores por cjemplo, replicones, gencs de seleccion,
potenciadores, promotores, secuencias sciial y similares, puedcn oblenerse a partir de [uentes

naturales o comerciales o sintetizarse por procedimicntos conocidos para su uso cn la
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dircccion de la expresion y/o sccrecion del producto de ADN recombinante en un
hospedador selcccionado. Otros vectores de expresidn apropiados de los gque sc¢ conocen
numerosos tipos en la téenica para expresion en mamifcros, bacterias, insectos, levaduras v
hongos también pucden seleccionarse con este fin.

La presente invencion también incluye una linca celular transfectada con un
plasmido recombinantc que conticne las secuencias codificantes de los anticuerpos o
moléculas de inmunoglobulina modificadas de los mismos. Las células hospedadoras qtiles
para la clonacion y otras manipulaciones de cstos vectores de clonacion también son
convencionales, Sin embargo, de forma mas deseable, se usan células de diversas cepas de £
coli para la replicacion de los vectores de clonacién y otras ctapas en la construccion de
anticucrpos modificados de esta invencion.

f.as cclulas o lincas cclulares hospedadoras adecuadas para la expresion del
anticuerpo de la invencion son preferiblemente células de mamifero tales como NSO, Sp2/0,
CHO (por cjemplo, DG44), COS, una célula fibroblastica (por ejemplo, 3T3) y células de
micloma, y mas preferiblemente una célula CHO o de micloma. Pucden usarse células
humanas, permitiendo por lo tanto quc la molécula se modifique con patrones de
glicosilacion humanos. Como alternativa, pucden emplearse otras lineas celulares cucariotas.
La seleccion de células hospedadoras de mamifero adecuadas y métodos para la
transformacion, cultivo, amplificacidn, exploracién y produccién y purificacion de productos
se conocen ¢n la téenica. Véase, por ¢jemplo, Sambrook ct al., citado anteriormente.

l.as células bacterianas pucden demostrar utilidad como c¢élulas hospedadoras
adecuadas para la expresidn de los Fab recombinantes de la presente invencion (véase, por
¢iemplo, Pliickthun, Un., Immunol. Rev., 130: 151-188 (1992)). Sin embargo, debido a la
lendencia de proteinas expresadas cn cc’:lulasl‘ bacterianas a estar en una forma no plegada o
plcgada de forma inapropiada o en una f{\i:’[ﬂé no glicosilada, cualquicr Fab recombinante
producido cn una célula bacteriana tendria qué explorarsc para determinar la rctencion de la
capacidad dec unidn a antigeno. Si la molécula expresada por la célula bacieriana se producia
cn una forma plegada apropiadamente, esa célula bacteriana scria un hospedador deseable.
Por ¢jemplo, diversas cepas de £, coli usadas para la expresion son bien conocidas como
células hospedadoras en ¢l campo de la biotecnologia. Diversas cepas de B. swbiilis,
Streptomyces, otros bacilos y similares también pueden emplcarse cn este métedo.

Cuando se desce, también estan disponibles cepas de células de levadura conocidas
por los expertos en la materia como células hospedadoras, asi como células de insccto, por
ejemplo, de Drosophila y Lepiddpteros v sistemas de expresion virales. Véase, por ejemplo,

Milier et al., Genetic Engineering, 8: 277-298, Plenum Press (1986) y referencias citadas en
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el mismo.

Los métodos generales por los que pueden construirse los vectores, los métodos de
transicién necesarios para producir las células hospedadoras de la invencion y los métodos
de cultivo necesarios para producir ¢l anticuerpo de la invencidn a partir de dicha célula
hospedadora son todas técnicas convencionales. Tipicamente, ¢l método de cultivo de la
presente invencion es un método de cultive sin suero, habitualmente por cultivo de células
sin suero cn suspension. Asimismo, una vez producidos, los anticuerpos de la invencidn
pueden purificarse a partir del contenido del cultivo celular de acuerdo con procedimicntos
convencionales cn la éenica incluyendo precipitacion con sulfato de amonio, columnas de
afinidad, cromatografia en columna, electroforesis en gel y similares. Dichos procedimientos
se incluyen en la cspecialidad en la téenica y no limitan esta invencion. Por ejemplo, la
preparacion de anticuerpos moditicados se describe en los documentos WO 99/58679 y WO
96/16990.

Otro método mas dc expresion de los anticuerpos pucdc utilizar fa expresion en un
animal transgénico, tal como sc describe en la Patente de Estados Unidos N® 4.873.316. listo
se refiere a un sistema de expresion que usa cl promotor de caseina de animales, que cuando
s¢ incorpora transgénicamente ¢n un mamifero permite a la hembra producir la protcina
recombinante deseada en su leche.

En un aspecto adicional de la invencién sc proporciona un método de produccion de
un anticuerpo de la invencion, comprendiendo dicho método la ctapa de cultivar una célula
hospedadora transformada o transfectada con un vector que codifica la cadena pesada y/o
ligera de! anticucrpo de la invencion y recuperar el anticuerpo producido por la misma.

IZn un aspecto, la presenie. invencion proporciona un método de inhibicion de la
actividad de ADAMTSS proporcidnéndo una molécula que se unc simultancamente a ambos
dominios catalitico y desintegrina. IXl. modelado informatico de la estructura dc ‘mejor
ajuste’ (“best fit’”) mcdiantc simulacién por ordenador usando cstructuras cristalinas
scparadas para la ADAMTSS y el mAb de ADAMTSS 12F4.1H7 sugicre interacciones de
antigeno/anticuerpo  simultaneas entre ambos dominios catalitico y desintegrina de
ADAMTSS. Los dominios catalitico y desintegrina de las proteasas ADAM y ADAMTS
estan separados por una region bisagra que confierce flexibilidad entre los dominios que
pucde actuar regulando la funcion o permitiendo la localizacién de sustrato cn el sitio
catalitico. La unidén de mAb de alta afinidad observada en esie dominio que abarca el cpitopo
probablemente ‘bloquea’ los dominios catalitico y desintegrina de ADAMTSS a la vez,
neutralizando de c¢ste modo la actividad enzimatica, IEn una rcalizacion, la molécula ¢s un

anticucrpo que sc une a ambos dominios desintegrina y catalitico simultdncamente. En otra
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realizacion, la molcéeula es un anticuerpo o fragmento de anticuerpo de la presente invencion.

En otra realizacidon dc la presente invencidon, se proporcionan composicioncs
farmacéuticas que comprenden al menos una de las proteinas de union a antigeno descritas
cn la presente memoria. La invencion actval también proporciona el uso de al menos una
protcina de unidn a antigeno a ADAMTSS cn la fabricacion de un medicamento para reducir
al menos una actividad dc ADAMTSS en un ser humano. La presente invencion proporciona
¢l uso de al menos una proteina de union a antigeno a ADAMTSS para reducir al menos una
actividad de ADAMTSS cn un ser humano que comprende administrar a un paciente que lo
necesite una composicidén que comprende al menos una proteina dc unién a antigeno a
ADAMTSS.

Las composiciones farmaccuticas de la presente invencién pueden comprender
ademas una scgunda proteina de unidn a antigeno. En algin caso, la segunda proteina de
union a antipeno pucde ser un anticuerpo monoclonal. En una rcalizacion, ¢l scgundo
anticucrpo monoclonal se une a al menos un antigeno seleccionado del grupo de ADAMTSA,
ADAMTSS, NGF, OSM, TNF-u, IL-6, VIP, TRPVI, TRPV4, ADAMTSI, Agrccano,
Coldgeno I, RANKL y/o 1l.-1. A modo de cjemplo, las composiciones farmacéuticas de la
presente invencion pueden comprender una primera proteina de unidn a antigeno que puede
ser un anticuerpo monoclonal contra ADAMTSS y un segundo anticuerpo monoclonal que
también puede unirse a ADAMTSS. A modo de otro cjemplo, una composicidn farmacéulica
de la presente invencidn puede comprender una primera proteina de unién a antigeno que ¢s
un anticuerpo monoclonal que s¢ unc a ADAMYSS v una scgunda proteina de unién a
antigeno que cs un anticuerpo monoclonal que sc une a uno de los siguientes: ADAMTS4,
NGF, OSM, I'NF-o, [L-6, VIP, TRPVI, _"I;BPVd, ADAMTSI, Agrecano, Colageno I,
RANKL y/o IL-1. -

Tambi¢n sc proporcionan métodos de tratamiento de un paciente que lo necesite que
comprenden administrar al menos una dosis de composicion farmacéutica de la presente
invencion. Ln algunos aspectos, ¢l paciente padece una enfcrmedad del cartilago. Un
pacientc puede padecer una o mas enfermedades scleccionadas del grupo de: cancer, dolor,
dolor crénico, dolor neuropatico, dolor postoperatorio, artrosis, lesiones deportivas, artritis
erosiva, artritis reumatoide, artritis psoriasica, artritis de Lyme, artritis juvenil, neuralgia,
neuropatias, algesia, lesidon  nerviosa, isquemia, neurodegeneracién, enfermedades
inflamatorias, degeneracion cartilaginosa, enfermedades que afectan a la laringe, traquea,
canal auditivo, discos interveriebrales, ligamentos, tendones, cdpsulas articulares o al
desarrollo del hueso, degencracion de discos intervertcbrales, osteopenia o enfermedades

periodontales, lesion articular aguda y/o enfermedades rclacionadas con la destruccion
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articular. En algunos casos, el paciente padece artrosis.

En otra realizacion, la administracion de al menos una dosis de dicha composicion
farmacéutica reduce la dcgradacién de cartilago en dicho paciente. En otra realizacion, la
administracion de al menos una dosis de dicha composicion farmacéutica inhibe y/o reduce
la escision de agrecano en dicho pacicnte.

También sc proporcionan en la presente memoria composiciones farmacéuticas
capaces de tratar una enfermedad asociada con dcgradacién de cartilago o aliviar los
sintomas producidos por la misma y formuladas para los métodos y usos descritos en la
presente memoria. La presente invencion proporciona un anticuerpo de ADAMTSS para su
uso cn el tratamiento de enfermedades del cartilago, para su administracidn en solitario o ¢n
combinacion con al menos otro compuesto terapéutico, incluyendo, pero sin limitacion, al
menos un esteroide y/o analgésico. Las proteinas de unién a antigeno de la presente
ivencion pucden coadministrarse con otros compucstos terapéuticos en la misma dosis o
por separado. La presente invencion también proporciona anticuerpos contra ADAMTSS o
fragmentos de los mismos para todos los métodos y usos descritos en la presente memoria.

Como se usa en la presente memoria, el término “paciente” se refiere a un
ser humano u otro animal.

Como se usa en la presente memoria, el término "tratamiento” significa: (1)
la mejoria o prevencidén de la afeccién que esta tratando o una o mas de las
manifestaciones bioldogicas de la afeccidn que esta tratando, (2) la interferencia con
(a) uno o mas puntos en la cascada biolégica gque conduce a ¢ es responsable de la
afeccion que esta tratando o (b) una o mas de las manifestaciones biologicas de la
afeccion que esta tratando o (3) el alivio de uno o mas de los sintomas o efectos
asociados con la afeccidn que esta tratando. El especialista apreciara que la
“prevencion” no es un término absoluto. En medicina, el termino “prevencion” se
entiende que se refiere a la administracion profilactica de un farmaco para disminuir
sustancialmente la probabilidad o gravedad de una afeccion ¢ manifestacién
biologica de la misma o para retrasar la aparicion de dicha afeccion o manifestacion
biolégica de la misma.

Como se usa en la presente memoria, una "cantidad segura y eficaz” se
refiere a una cantidad de al menos una proteina de unidn a antigeno suficiente para
inducir significativamente una modificacion positiva en la afeccion a tratar pero lo
bastante reducida para evitar efectos secundarios graves (a una relacion
riesgo/beneficio razonable) dentro del alcance del buen juicio médico. Una cantidad

segura y eficaz de al menos una proteina de union a antigeno de la invencién
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variard con el compuesto particular seleccionado (por ejemplo, se considera a la
potencia, eficacia y semivida del compuesto); la via de administracion elegida; la
afeccion que esté tratando; la gravedad de la afeccion que esté tratando; la edad,
tamanfo, peso y estado fisico del paciente que se esté tratando; la historia médica
del paciente que se esté tratando; la duracién del tratamiento; la naturaleza de la
terapia concurrente; el efecto terapéutico deseado; y factores similares pero, no
obstante, puede determinarse de forma rutinaria por el experto en la materia.

Las proteinas de unién a antigeno de la invencion pueden administrarse por
cualquier via de administracion adecuada, incluyendo tanto ia administracion
sistémica como la administracion topica. La administracion sistémica incluye la
administracion oral, administracidén parenteral, administracion transdérmica,
administracion rectal y administracién por inhalacidén. La administracién parenteral
se refiere a vias de administracion distintas de la enteral, transdérmica o por
inhalacion y tipicamente es por inyeccic";n o infusion. La administracidén parenteral
incluye inyeccion o infusion intravenosa, intramuscular y subcutanea. La inhaiacion
se refiere a la administracion en los pulmones del paciente ya sea inhalado por [a
boca o por los orificios nasales. La administracién tdpica incluye la aplicacién en la
piel, asi como la administracion intraocular, dtica, intravaginal e intranasal.

Las proteinas de unién a antigeno de la invencion pueden administrarse una
vez o de acuerdo con un regimen de dosificacién en el que se administran varias
dosis a intervalos de tiempo variables durante un periodo de tiempo dado. Por
ejemplo, las dosis pueden administrarseg._yna, dos, tres ¢ cuatro veces al dia. La
dosis pueden administrarse hasta que se consiga el efecto terapéutico deseado o
indefinidamente para mantener el efecto terapéutico deseado. Los regimenes de
dosificacion adecuados para una proteina de unién a antigeno de la invencion
dependen de las propiedades farmacocinéticas de ese compuesto, tal como la
absorcion, distribucion y semivida, que pueden determinarse por el experto en la
materia. Ademas, los regimenes de dosificacién adecuados, incluyendo la duracién
de dichos regimenes, se administran para un compuesto de la invencion dependen
de la afeccidon que se trate, de la gravedad de la afeccion que se trate, de la edad y
afeccion fisica del paciente que se trate, de ia historia meédica del paciente que se
trate, de la naturaleza de la terapia concurrente, del efecto terapéutico deseado, y
factores similares dentro del con.ocimliento y la experiencia del experto en la
materia. Se entendera ademas por dichos expertos en la materia que los regimenes

de dosificacion adecuados pueden requerir un ajuste dada la respuesta de un
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paciente individual al régimen de dosificacion o con el tiempo a medida que el
paciente individual necesite un cambio.

En ciertas realizaciones, el anticuerpo se usa para administrar un farmaco al
cartilago. Dicho farmaco podria ser un inhibidor de agrecanasa, un farmaco
antiinflamatorio, un esteroide o un farmaco relacionado con el tratamiento del dolor.
Por consiguiente, en un aspecto la invencion es un método de administracion de un
farmaco a cartilago que comprende revestir con el farmaco un anticuerpo de la
presente invencion. Dicha administracién puede realizarse /n vitro, ex vivo o in vivo.

En otra realizacion, el anticuerpo se usa para administrar un factor de
crecimiento al cartilago que promoveria el crecimiento de nuevo cartilago. Dichos
factores de crecimiento incluyen proteinas morfogénicas éseas, particularmente
BMP-7. Dicha administracion puede realizarse in vitro, ex vivo o in vivo.

Ejemplos
Los ejemplos siguientes ilustran diversos aspectos de csta invencion.

Ejemplo 1 - Prnducciﬁln de Mab conira ADAMTS4 humana v ADAMTSS

humana

Sc produjeron proteinas ADAMTSS y ADAMTS4 humanas en células CHO
transfectadas y/o células HEK293 transducidas BacMam y se asislaron por métodos dc
cromatografia convencionales.

Se coinmunizaron ratones SJL con ADAMTS4A purificada (longitud completa) y
ADAMTSS (truncada, dc Jongitud completa, dominios Cat, Cat/dis). Se¢ cnsayo la
inmunogenicidad cn sueros de extracciones de sangre scriadas.

Se aislaron esplenocitos y ganglios linfiticos y se fusionaron a células de micloma
de ratdn usando un compaficro de fusion derivado de P3X63/Ag8.653. Se generaron células
productoras de anticucrpo inmortalizadas. Sc usé scleccion con HAT para deseleccionar las
células de micloma no fusionadas_._-

Se exploraron los sobrenadantes de hibridoma resultantes de cultivos activos para
determinar su unién especifica y su ncutralizacion de ADAMTSS y ADAMTS4 humanas
reccombinantes. Sc¢ identificaron los éxitos, sc confirmaron y sc¢ clonaron hasta obtcner
monoclonales por dilucidn limitante o cultivo en medio semisélido.

l.os anticuerpos monoclonales con las caractleristicas descadas se aumentaron a
escala en cultivo liquido y ¢l anticuerpo se purifico por métodos dc cromatografia
convencionales. Después, se caracterizaron adicionalmente los clones de anticucrpos
purificados resultantes para determinar su afinidad de unidn y su potencia funcional.

Ejemplo 2 - Caracterizacion de Anticuerpos Murinos
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Se caracterizaron mAb contra ADAMTSS mAb para determinar su potencia de
neutrahizacion usando cnsayos de escision de sustrato agrecano in vitro (Tabla 1). Se
caracterizaron mAb contra ADAMTSS para determinar su afinidad usando teenologias tanto

Octet QK (Tabla 1) como BiaCore (comparable, pero no se muesira). También se ensayaron

5  anticucrpos para determinar su reactividad cruzada con ADAMTSI, ADAMTS4,
ADAMTS13, MMPI, MMP3, MMP9 y MMP13 humanas mediante ¢celTRF y Octet QK,
sicndo todos ncgativos (no sc mucstra). Todos los mAbs s¢ evaluaron también para
determinar su reactividad cruzada con ortdlogos por unién y neutralizacion contra
ADAMTSS de ratdn, canina y mono cynomologus (Tabla 1). También sc detectd la unidn

10 contra ADAMTSS de rata (no se mucstra). Se resumen comparaciones dc afinidad para
formas murinas y quiméricas de mAb anti-ADAMTSS humana cn Qctet QK en la Tabla 2.
Tabla 1: Cuaracterization de anticuerpos monoclonales anti-ADAMTSS humana
purificados. o

Afinidad (Qctet QK) Escision de Ortdlogo de ADAMTSS

Sustraio (Unidn/Neutralizacion)
Agrecano

mAb Ka Kd KD Ncutralizacion | Raton | Cynomolgus | Canino
CI50 (nM)

IG10.1C9 | 4476404 | 8.43E-06 | L.88E-10 | 0.375 G| @D ()

2D3.1D4 6,671:4-04 | 5,75E-06 | 8,62E-11 0,031 {(-+/+) (+/+) ()

3A12.1D7 5,6704+04 | 4,671:-06 8,24E-11 0,769 (+/+) {(+/+) (+/+)

5F10.116 5.53E+04 | 6,995-06 | 1,26E-10 | 0.05 G | () (+4)

11F12.1D12 ] 6,57E-+04 | 4,335-05 | 6,581-10 |2.527 | (= (+4)

12F4, 1H7 3316404 | 144E-05 | 4,361-10 |.0,06 (+) {(+/+) (-+/1)

TB4.1E11 4,80E+04 | 4 36E-05 8,99E-10 0,08 (++) | (H) {+/+)

15
Tabla 2: Comparacion dirccta mAb anti-DAMTSS humana muerinos y quimdéricos
purificados

Afinidad (Qctet QK)

mAb Ka Kd KD

[21°4 1117 Murino 5,641:404 3.861:-06 6,855-11
12174 117 Quimérico 5,5514+04 4.4315-06 7.99E-11
7B4.1L1 1T Murino 7,65E4-04 2,74E-05 3,58E-10
7B4.1E) 1 Quimérico 7. 18E4+04 2,47-05 3. 45E-10
Eicmplo 3 - Secuencias

20 Basindosc cn las caracteristicas identificadas cn ¢l Ejemplo 2, se ideatificaron seis

anticucrpos monoclonales. Las regiones variables de estos anticuerpos sc secuenciaron. L.os
alincamicntos se mucstran a continuacion (Tabla 3). Una region variable de cadena ligera y
region variable de cadena pesada consenso (inayoria) estan representadas por fas SEC 1D N°:

30y 31 a continuacion. Las regiones variables de cadena pesada para las denominaciones de
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mAb 12F4.1H7, [GI10.1C9, 2D3.1D4, 3A12.117, S5F10.1H6 y 7B4.1EIL cstin
representados por Jas SEC ID N°: 32-37, respectivamente, y codificadas por las SEC 1D N°:
147, 157, 151, 153, 155 y 149, respectivamente. Las regiones variables de cadena ligera para
las denominaciones de mAb 2D3.14, 3A12.1D7, 5F10.1H6, 7B4.1E1Y v 12F4.1H7 estan
representados por las SEC JD N® 38-42, respectivamente, y codificadas por las SEC 1D N®:
152, 154, 156, 150 y 148, respectivamentc.

Tabla 3: Alineamiento de secucncias de CDR de mAb anti-ADAMTSS

Alineamientos de CDR de Vi

CDR HI
EVKLEESGCGGLVOPGGSMEKLSCAASGFTESDAWMDWYRQS Mayoria
+ + + 4=
10 20 30 40
+ + | +-

Il EVKLEESGGGLVOQPGGSMKLSCTASGFTFS DAWMDWYVRQS 12F4.1117 VELpro
lLEVKLEESGGUOLGOQPGGSMKLSCAASGENFSDAWMDWYROQS 1GI0.1C9 ViLpro
| BZVKLEESGOGLVQPGGSMKLSCAASGITFS DAWMDWYRQS 2D3.114 Vi pro
i EVKFEESGGGLVOPGGSMKLSCAASGFIFSDAWMDWYRQS 3AI121D7 VH pro
Il EVKLEESCGGLVYVOQPGGSMKLSCAASGEFTFSDAWMBWYVROQS 3FI0.1H6 VH.pro
'EVKLEESGGGLVQPGGSMEKLSCAASGETSSDAWMDWVROQS 7BAIETT VHpro

CDR H2
PEKGLEWVAFEREIRHMKANDHALI FYXESVKGRIEIETISRDDSKSIT Mayoaria
+ + + +.
50 60 70 80
+ + + .

4 PEKGLEWVAEIRHKANDHAI FYDESVKGRFTISRDDSKNT 12F4.1H7 VH.pro
4 PEKGLEWVAEIRHKANDHAI FYAESVKGRFTISRDDSKSS 1G10.1CY VH.pro
4l PEKGLEWVADIRNTANNHATFYAESVKGRFEFTISRDDSKST 2D3.1D4 Vi pro
N PHEKGLEWVAEIRHKANDYAI FYDESVKGRFTISRDDSKSI 3A12.1D7 Vidpro
41 PEKGLEWVAEIRHKANDHAI FYDESVKGRFTISRDDSKSI SFILITHO VI pro
4l PEKGLEWVAEIRNKANNHARHYAESVKGRFTISRDDSKSS 7B41ELT VI pro

CDR 113
VYLOQMNSLRPEDTGIYYCTS PFAY -ceccmemmaannan WGQGTLVTVSA Mayorla
(SEC 11D N*: 30)
+ + + 1
90 100 1o 120
+ - 4 A
81 VYLQMNSLRPEDTGIYYCTS PFAY -cememmmmnnn- “WGQGTLYTVSA 12F4.1HT ViLpro
(SHC D N°: 32)
81 VYLQMNSLRAEDTGIYYCTS PFAY cocmemcmaanaas WGQGTLVTVSAIGIOICY ViLpro
(SEC 1D N 33)
Bl VYLQMNTLRPEDTGIYYCTS PFAY -ccvmemammaen- WGOGTLVTVSA 203114 Vipro
(SEC 1D N*; 34)
81 VYLOMNNLRPEDTGIYYCTS PFAY -ecnnenns —---WGQGTLVTVSA3AIZIDT Viipro

(S1:C [ N°: 35)
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Sl VYLOMNSLRPEDTGIYYCTS PFAY ------ceneenn- WGQGTLVTVSASFI0IHG Vilpro
(SECID N 36)
Bl VYLOMNSLRAEDSGIYYCTRTYYYGSSYGYCDVWGTGTTVTVSSTBAIEL VH pro
(SECID N~ 37

Alincamicntos de CDR de Vi,

CDR LI
DIVMTOQSQKFMSVTVGDRVSITCRASQSVGTT IVWYQQKDP Mavoria
- + + +
10 20 30 40
4 + + +

EDIVMTOSQKFMSTTVGDRVYSITCKASQNVGTAVVWEQQKP 2D3.11M4 VL.pro
I DIVMTQSOKFMSVTVGDRVSITCKASQSVGTT I VWY QQKP 3A12.1D7 VL.pro
I DIVMTQSQRFMSVTVGDRVSITCKASQSVGTT I VWY QQK P 5F10.1H6 Vi.pro
FDIOMTOSPASLSASVGETVTITCRT SENIYSYLAWYQQKQ 7B4.1EI1 Vi_pro
I DIVMTQSQKFMSVTVGDRVSITCKASQSVGTTIE VWY QQKTDP 12F4.1H7 VL pro

CDR 1.2
GOSPRKLLIYSASNRXTGVYVPDRETGSGSGTDFILTINNYQS Mayoria
4 + + A
50 60 70 80
+ + + +

4 GOSPKLLIYSASNRYTRVPDRFIGSGSGTDFTLTISNVQS 203.1D4 VLpro
A GOSPKLLIYSASNRHTGVPDRFTGSGSGTDFE ILTISNYV QS 3A12.1137 VL pro
4 GOSPKLLIYSASTRYTGVPDRETGGGSGTDFILTINNVQSSFI0.1H6 VL pro
Al GKSIPQLLVYNAKTLAEGYPSRISGSGSGTOQFSLKINSLQPIBAIEN Vi pmo
ALGOSP KLLIYSASNRHTGVPDRIVTGSGSGTDFRILTINNVOS 12F4.1H7 VL. pro

CDR1L3
EDLADYFCQOQYSSYPFTFGSGTKILETITKRA Mayoria (SEC D N 31)
+ +
S0 100
4 +

Bl EDLADYFCQOQYVNYPETFGSGTKLETKRA2D3.1D4 Vipro (SEC 113 N 38)
BTEDLADYFCQQYS SYPFTFGSGTRKLEIKRAJAIZIDT VL0 pro (SEC ID N°: 39)
Bl EDLADYFCQQYS SYPFTFGSGTKLETKRASFIO.ING VL.pro (SEC 1D N°: 40)
STEDFGSYSCQHHYGTPWTFGGGTKLEIKRATBAIEIT Vipro (SEC 1D N 41)
SNEDLADYFCQOQYTSYPFTFGSGTKLEIKRA 12F4.IHT Vi pro {SEC 113 N* 42)

Ejemplo 4 — Explante de Cartilapo QA Humanao

S¢ obtuvo cartilago OA humano de donante a partir de cirugias de reemplazo de
rodilla. Se proceso el cartilago a partir del hueso y sc cortd en discos de diametro de 3 mm.
Los discos sc alcatorizaron y sc cultivaron en placas de 96 pocillos. Se dejd que los factores
de enfermedad cndégenos en los tejidos evolucionaran para la degradacion de cartilago ex
vivg, Sc trataron las mucstras con lo siguiente: isotipo de 1gG de control correspondiente,

anticuerpos anti-ADAMTSS scleccionados (denominados 7B4.1EL1 y 12F4.1H7), un
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anticuerpo anti-ADAMTS4  scleccionado (denominado 7EB.1E3) o un inhibidor dc
agrecanasa/MMP conocido, mostrado como GSK571949 a continuacién. Cada condicion de
tratamicnto se ensayd en maltiplos de 8 en cada placa donante. Se midi6 la inhibicion de la
liberacion de neocpitopo ARGSVIL (SEC 1D N° 1) para cada muesira en numerosos puntos
a lo largo del transcurso del experimento.

Como sec ha descrito anteriormente, la cscision de agrccano por agrccanasa sc
produce tipicamente en una rcgi‘én‘ conservada demiro del dominio interglobular dcl
agrecano. l.a escision enzimatica producird un fragmento libcrado que conticne un
neoepitopo con una sccuencia de aminodcidos N-terminal (ARGSVIL) del agrecano. Liste
neoepitopo de escision puede detectarse y cuantificarse usando un anticuerpo monoclonal
que sc unc especificamente a las formas escindidas, peor no ab agrecano intacto. Tanto los
anticuerpos contra ADAMTSS5 como el inhibidor de ADAMTSS mostraban una inhibicion
significativamente superior de la liberacién de ARGSVIL que el control y el anticuerpo
contra ADAMTS4. Un resumen del porcentaje de inhibicion de da liberacion de ARGSVIL,
se muestra en la Figura 1. Los resultados demuestran que los mAbs cspecificos de
ADAMTSS son capaces de inhibir la degradacion en un indice de aproximadamente 70%
durante ¢l periodo de evaluacion de 2-3 semanas cn comparacién con un compuesto de
control de ensayo molecular pequeiio. Estos resultados son uniformes dentro de y entre
muchas muestras de donantes individuales.

Ejemplo 5 - Respuesta a la Dosis de Anticuerpo contra ADAMTSS en Explante

de Cartilago OA Humano

Se ensayd el porcentaje de inhibicion de la liberacion dc ARGSVIL como sc
describe en ¢l Ejemplo 4 para determinar la respuesta de la dosis de un anticuerpo anti-
ADAMTSS scleccionado (véase la Figura 2). Se ensayo ¢l anticucrpo murino 7B4.1E11 a las
dosis siguientes: 1340 nM, 670 nM, 335 nM, 81,25 nM. También sec usé inhibidor de
agrecanasa/MMP dc control. El porcentaje de liberacion de ARGSVIL cra inferior con las
mavores dosis de anti-ADAMTS5 y disminuia tras el tratamicnto con dosis inferiores. Se
usaron dosis de tratamicnto con anticucrpo de control de isotipo correspondiente (no sc
mucstra) para determinar la inhibicion de 0% y se us6 una sola dosis cficaz de GSK571949
para calcular la inhibicion de 100%. Liste tratamiento con mAb demuestra una respuesta a la
dosis que parcce alcanzar un efecto maximo a la dosis de 670 nM (Figura 2). Sin cmbargo,
deberia observarse que estaban representados mas donantes (n = 22) en el punto de dosis de
670 nM micntras que las otras dosis incluian menos donantes (n<5).

Ejemplo 6 - Estudios in vive de DMM

Sc indujo OA en ratenes usando un modelo de Desestabilizacidon de Mcenisco Medial
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{DMM) para la evaluacion de la eficacia de un anticuerpo anti-ADAMTSS (véasc la Figura
3). Se muestran dos cxperimentos separados. Tres dias antes de la DMM quirdrgica, sc
administré a los ratones 0,5 mg/dosis de uno de los anticuerpos siguientes: anti-ADAMTSS
(7B4.1E11), anti-ADAMTSS (12F4.1H7) o isotipo de IgG. Los grupos de control incluian
ratones sin tratar con cirugia de DMM, ratoncs con una cirugia simulada y ratoncs normales.
Seis dias despuds de la dosificacion, se sacrificaron los ralones y se realizo la histopatologia
por investigadores a ciegas a partir de lo cual se dio una puntuacion articular a cada roditla
de raton cvalvada. Los anticuerpos anti-ADAMTSS mostraron puntuacioncs articularcs
medias significativamente mejores en comparacion con el control de isotipo de 1pGl.
Ademads, las rodillas con cirugia simulada y las rodillas normales tenfan puntuacioncs
articulares medias significativamente mejores en comparacion con las rodillas sin tratar y
tratadas con cl isotipo de 1gG.

Ejemplo 7 - Los anticuerpos monoclonales penetran en el cartilago in vitro ¢ in

vivo

La capacidad de los anticuerpos terapéuticos para penetrar en ¢l tejido y alcanzar el
sitio cn la enfermedad y su diana especifica es tipica para su eficacia. Las agrecanasas,
aunque clasificadas como proteinas secretadas, se ha demostrado que sc localizan
preferentemente en las regiones pericelulares de los condrocitos dentro de la matriz de
cartilago. Por 1o tanto, para que un mAb terapcutico alcance una diana de agrecanasa pucde
requerir la penctracion a través de la matriz de cartilago.

iniciaimente, la cvaluacion de la capacidad de un mAb para penctrar en ¢l cartilago
humano se¢ realizo sobre el tejido ex vive usando mAb con especificidades muiltiples,
incluycndo mAb anti-ADAMTSS scleccionados. Se colocaron tapones de cartilago de
cspesor completo, que atravesaban la superficic sinovial a través del hueso subcondral, de
mucstras quirttrgicas de recmplazo de rodilla en cultivo de tejidos por duraciones definidas
en presencta de anticucrpos monoclonales dc ratén con cspecificidades por proteinas
humanas localizadas cn la superficie de los condrocitos o controles de isotipo incspecificos.
Al [inal dec cada punto temporal los tejidos se procesaron para cvaluacion del espesor total, se

y

seccionaron y sc¢ tificron usando un amiqucrpoi\dc deteccion anti-raton marcado con FITC. La
penetracion se define por la profundidad y la intensidad de la tincién de condrocitos dentro
del tejido de cartilago. Independientemente de la especificidad de diana, se observd que la
penctracion de mAb cra un proceso dependiente de tiempo y concentracidn que se origina
principalmentc desde la superficic sinovial del cartilago y avanza hasta la penetracion del
cspesor total en 3-4 dias dependiendo de la concentracion (no se mucstra). No sc observo

tincién para taponcs de cartilago tratados con mAb de control de isotipo (no s¢ mucstra).
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L.a evaluacion in vivo de la penctracion de cartilago se realizé usando anticucrpos
monoclonales marcados con un colorante proximo al infrarrojo (NIR), incluyendo mAb
selectivos para ADAMTS4, ADAMTSS y controles de isotipo. 1.os mAb marcados con NIR
sc administraron por via sistémica (por via intraperitoneal) (dosis de 0,5 mg) a ratones que
seis semanas antes se habian sometido a una induccién quirargica de artrosis (DMM). la
biodistribucion de mAb se controlé en todo el animal a numerosos puntos temporales
después de la administracion usando un sistema Licor Odyssey. Cuatro dias después de la
administracion de mAb los ratones se sacrificaron y se realizo formacion de imagenes de la
articulacion dc la rodilla cn ¢l Odyssey. Después sc procesaron fas articulaciones de la
rodilia y se scccionaron para un andlisis de aita resolucion en un microcopio equipado con
fillros v una camara para deteccion de NIR. Dentro de los cuatro dias siguientes a la
administracion sistémica de mAb podia obscrvarse penctracién del espesor total del cartilago
para un mAb anti-ADAMTSS y anti-ADAMTS4, mientras que no observo tincion especifica
para el mAb dec control de isotipo (no sc muestra). Se observaron patrones de tincion de
condrocitos pericelulares caracteristicos para mAb especificos de ADAMTSS y ADAMTS4
(no se muestra).

Ejemplo 8 - Humanizacién de Anticuerpos - Clonacion de Regiones Variables de
Hibridoma

Se extrajo cl ARN total dé células de hibridoma 7B4.1E11 y 12F4.1H7, después se
genero la sceuencia de ADNc del dominio variable de Ja cadena ligera y pesada mediante
transcripcion inversa y reaccion en cadena de la polimerasa (RT-PCR). El cebador directo
para RT1-PCR ecra una mezcla de cebadores degenerados especificos para secuencias lider de
gen de inmunoglobulina murina y cl ccbador inverso era cspecifico para las regiones
constantes de anticucrpo, en cste caso isotipe 1gG1 para 7B4. 1111 ¢ 1g6G2 para 12F4.1H7.
Sc discfiaron cebadores basindose en una cstrategia descrita por Jones y Bendig
(Bio/T'echnology 9: 88, 1991). La RT-PCR sc realizd para ambas secuencias de la regién V
para permitir la verificacion posterior de las sccuencias de region V correctas. Los productos
de region V gencrados por la RT-PCR se clonaron (Invitrogen TA Cloning Kit} v sc
obtuvicron los datos de sccuencia.

Ejemplo 9 - Humanizacién de Anticuerpos - Clonacién de la Quimera

Sc prepararon construcciones de expresion de ADN que codificaban el anticuerpo
quimérico de novo por acumulacion del oligonucicdtido solapantes incluyendo sitios de
restriceion para su clonacion en vectores de expresion de mamifero, asi como una sccuencia
scfial humana. Se introdujeron sitios de restriceion Hindll y Spel para flanquear ¢l dominio

Vi que contiene la secuencia seiial (SEC 1D N°: 45) para su clonacion en vectores de
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expresion de mamifero que conticnen la regidn constante y1 humana. Se introdujcron sitios
de restriccion Hindll v BsiWl para flanquear ¢l dominio V| que contenia la sccuencia sciial
(SEC I N°: 45) para su clonacion en un vector de cxpresion de mamifero que conticne la
region constante kappa humana.
Ejemplo 10 - Humanizacién de Anticuerpos - Clonacion de las Variantes Humanizadas
Las construcciones de expresion de ADN que codifican las variantes de anticucrpos
humanizados se prepararon de nove por acumulacidn de oligonucledtidos solapantes que
incluian sitios de restriccion para su clonacion en vectores de cxpresion de mamifero, asi
como una sccucncia scfial humana. Se introdujeron sitios de restriccion HindIlf y Spel para
flanqucar ¢l dominio Vi que contiene la secuencia seiial (SEC 1D N°: 45) para su clonacién
en vectores de cxpresion de mamifero que contienen la regidn constante 1 humana. Sc
introdujeron sitios de restriccion Hind{IT'y BsiW/ para flanquear el dominio Vi que conticne
la secuencia seiial (SEC 1D N°: 45) para su ‘qllonacién en un veelor de expresiom de mamifero
que contiene la region constante kappa humana.

Tabla 4: Variantes de Anticuerpo

1D Nombres Descripcidn SECIDN®% de | SECID N® de
Anticuerpo | Alternativos la secuencia de | la secuencia de
nucleodtidos aminoacidos
BPC1622 | Quimerade | cadena pesada quimérica 67 68
7134 de 78B4

cadena ligera quiméricade | 69 70

7134
BPC1623 | Quimerade | cadena pesada quimérica 71 72

12F4 de 12F4 ,

cadena ligera quimérica de | 73 74

1214 s
BPC1634 | 7134 HOLLO cadena pesada HO de 7B4 | 83 84

cadcna ligera LO dc 78B4 97 98
BPCI1635 | 7B4 HILO cadena pesada H1 de 7B4 | 85 36

cadena ligera L0 de 78B4 97 08
BPC1636 734 H2L0 cadena pesada H2 de 7B4 | 87 88

cadena ligera 1.0 de 7B4 97 08
BPC1637 | 784 H3L.0 cadena pesada H3 de 7B4 | 89 90

cadena ligera 1.0 de 7B4 97 98
BPFC1638 | 7B4 H4L0 cadena pesada H4 de 7B4 | 91 92

cadena ligera 1.0 de 7134 97 98
BPC1639 | 7B4 HS5I.0 cadena pesada HS de 7B4 | 93 94

cadena ligera L0 de 7134 97 98
BPC1640 | 78B4 H6ILO cadcna pesada H6 de 7B4 {95 96

cadena ligera 1.0 de 7B4 97 98
BPC1641 78B4 HOLI cadena pesada H) de 7B4 | 83 84

cadena ligera 1) de 7B4 99 100
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BPCi1642 | 7B4HIL] [ cadena pesada 11l de 7B4 | 85 86 )
L cadum ligeraL1dc7B4 199 o
BPCI643 | 7B4 12L1 | cadcna pesada 112 de 734 | 87 88 .
_ _c_zﬂcga ligera .1 de 7B4 99 o
BPC1644 | 7134 H3L] cadcna pesada 113 de 7B4 | 89 90
L | cadena ligera L1de7B4 199 | 100
BPC1645 | 7B4 1411 | cadena pesada 114 de 7B4 | HEl 192 L
N cadena ligera L1 de 7B4 |99 o
BPC1646 | 734 [15.]1 | cadcna pesada 115 de 7B4 | 93 94 o
. cadena ligera L1 dc 7B4 99 g
BPC1647 | 7B4116L1 | cadcna pesada 116 de 7B4 | 95 96 N
cadena ligera L1 dc 7B4 99 100 ]
BPC1648 | 734 HOL.2 cadena pesada 10 de 7B4 | 83 34
cadena ligera 1.2 de 7B4 101 102 —___
BPC1649 | 7B41111.2 | cadena pesada H1 dc 784 | 85 86 T
______ _ : cadena ligera 1.2 de 7B4 101 102 7
BPC1650 | 7B4 1212 | cadcnapesada H2dc 78B4 |87 88 ]
S cadena ligera L2 dc 7t 7134 101 - 102 .
BPC1651 7134 H31.2 caduna_p_cs;a@_ll}jc_?’_l}il_ﬂ 89__ 90 .
cadena ligera L2 de 7B4 101 102 N
BPC1652 | 7134 H4L2 cadena pesada H4 de 7B4 | 91 92 o
cadena ligcra 1.2 de 7134 101 102 _
BPC1653 | 734 H5L2 cadena pesada HS de 784 } {93 94 :
_ cadena ligera L2 de 7B4 1101 102 o
BPC1654 | 7B4 H6L2 | cadena pesada H6 de 7TB4 | 95 96 ]
i _ cadena ligera L2 de 78B4 101 102
BPC1655 | 12F4 HOLO | cadcna pesada HO de 1214 | 103 104 L
I cadena ligera LO de 12F4_ | 113 14
BPC1656 | 12F4 HILO | cadena pesada HI de 1214 105 106
. ) _ “cadena ligera LO de I2F 4 1 ]3 114 ]
BPC1657 12I°4 11210 | cadcna pesada H2 de 12F4 | 107 108
- { cadena ligera L0 de 12F4 113 114 ]
BPC1658 12F4 H3LO | cadena pesada 113 de 12F4 | 109 110 _
cadena ligera 1.0 dc 12F4 ) 113 114 ]
BPC1659 | 12F4 11410 | cadcna pesada 114 de 124 {111 M
- | cadena higera 1.0 de 12F4 4 llj 114 o
Ejemplo 11 — Humanizacion de Anticuerpos - Expresion de los anticuerpos

recombinantes (incluyendo cuantificacion de anticuerpos)

Plasmidos de expresion que codifican las cadenas pesada y ligera respectivamente se

cotransfectaron de forma transitoria en células HEK 293 61 y sc expresaron a pequciia a

escala para producir anticuerpos. También sc expresaron las cadenas pesada y ligera de los

anticuerpos quiméricos 7134 y 12F4 y un anticuerpo de control irrclevante. Los anticucrpos

se cuantificaron mediante ELISA. Se rccubrieron placas de ELISA con anti-lgG humana

(Sigma 13382) a 1 ug/ml y sc bloquearon con solucidn de bloqueo (BSA al 4% en solucion

salina tamponada con "'ris). Se afiadicron diversas diluciones de los sobrenadantes de cultivo

de tejido y la placa se incubo duranie | hora a temperatura ambicnte. También sc¢ anadicron a
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la placa diluciones de un anticuerpo patrdn conocido. La placa sc lavd en TBST y se detecto
la union por adicion de un anticuerpo anti-cadena ligera kappa humana marcado con
peroxidasa (Sigma A7164) a una dilucion de 1/1000 en solucién de bloqueo. la placa sc
incubd durante 1 hora a temperatura ambiente antes de lavar en TBST. La placa se revelé por
adicion de sustrato OPD (Sigma P9187) y se interrumpid ¢l desarrollo de color por adicion
de H,804 2 M. LLa absorbancia sc midio a 490 nm y sc represent6d una curva patron usando
datos para las diluciones patrdn conocidas. l.a curva patrén se usé para estimar la
concentracion de anticuerpo en los sobrenandantes de cultivo de tejido.
Ejemplo 12 - ELISA de unién a ADAMTSS

Sc realizd un ELISA de unién para cnsayar la unidn de los anticuerpos expresados
¢n sobrenadante de cultivo de células ADAMTSS recombinante. Se recubricron placas de
ELISA con ADAMTSS humano recombinante a 0,2 pg/ml y sc bloquearon con solucion de

bloqueo (I35A al 4% en solucién salina tamponada con ‘Iris). Se aiadieron diversas

diluciones de los sobrenadantes de cuitivo de tejido y la placa se incubo durante | hora a

temperatura ambiente antes de lavar en TBST. Se detectd la unidn por adicion de un
anticuerpo anti-cadena ligera kappa humana marcado con peroxidasa (Sigma A7164) a una
dilucidn de 1/1000 en solucién de blogueo. La placa se incubd durante | hora a temperatura
ambienic antes dc lavar en TI3ST. La placa sc reveld por adicién de sustrato OPD (Sigma
P9187) y cl desarrollo de color sc interrumpid por adicidon de H;SO4 2 M. Sc midio la
absorbancia a 490 nm con un vector de placas y la absorbancia media se representé frente a
la concentracidn. .
llas Figuras 6-9 muestran la unién de los .anticuerpos anti-ADAMTSS humanizados a
antigeno rccombinante.
Ejemplo 13 - BlAcore

Sc inmovilizé anti-IpgG humana (Biacore™, BR-1008-39) en una microplaca CM5
por acoplamiento con amina primaria. Después se usd esta superficic para capturar los
anticuerpos humanizados, despuds se pasé ADAMTSS (R&D Systems 2198-ADD) sobre el
anticucrpo capturado a una sola concentracion de 64 nM, se realizd la regeneraciéon usando
acido fosforico 100 mM scguido de MgCl, 3 M. Las curvas de unidn se dotaron de dobles
referencias con inveccion de tampdn (es decir, 0 nM) y los datos sc ajustaron al programa
informatico de analisis T100 usando ¢l modelo 1:1, El procesamiento sc realizé a 25°C,
usando HMBS-EP como tampén de procesa‘micmo. [.os dalos oblenidos se¢ muestran en la
Tabla 5. Todos los anticuerpos se captm_'a.ml}!a partir de sobrenadante de cultivo de tejido a
menos quc se especifique otra cosa. :

Tabla 5 — Cinética dc la unidn a ADAMTSS
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Mucstra ka (1/Ms) |kd (1/s) [KD (nM)
BPC1623 (purificado) |6,4631+05|4,700E-05 10,07273
BPC1622 (purificado) |8,723E+05(1,056E-03 1,211
BPC1622 1,159E+06]1,305E-03 1,125
BPC1623 6,234E+0514,823E-05 10,07737
BPC1634 5,538E+05|4,.811E-04 [0,8687
BPC1635 7,041E+05]8,258E-04 11,173
BPC1636 1,073E406 |8,963E-04 [0,8357
BPC1637 1,119E+06|9,625E-04 |0,8604
BPC1638 8,749E+058,309E-04 10,9497
BPC1639 9,271E405|8,937E-04 |0,9639
BPC1640 7.870E+05|8,492E-04 {1,079
BPC1641 7.144E+05(9,453E-04 |1,323
BPC1642 8,874E+05(1,210E-03 |1,364
BPC1643 1,362E+06{1,434E-03 1,053
BPCl1644 1,491E+06|1,572E-03 |1,(54
BPC1645 1,119E+06{1,159E-03 (1,036
BPCl1646 1,788E+06|1,843E-03 |1,031
BPC1647 1 485E+06]1,453E-03 |0,9784
BPC1648 7,875E+05(9,512E-04 [1,208
BPC1649 1,023E+0611,297E-03 |1,267
BPC1650 3,140E4+0613,427E-03 |1,091
BPC1651 2,653E+06]3,150E-03 {1,188
BPC1652 1,963E+0612,122E-03 |1,081
BIPC1653 2,236E+06(2,597E-03 {1,161
BPC1654 1,040E+06|1,137E-03 |1,094
BPC1655 no sc observd union
BPC1656 6,327E+05|3,950E-04 |0,6243
BPC1657 5,850E+05|7,540E-05 10,1289
BPC1658 4,483E+05}1,398E-04 |6.3119
BPC1659 4,894E+054,147E-05 |0,08475

Ejemplo 14, Afinidad comparativa de mAb de ADAMTSS murinos, quiméricos y
humanizados

Se cvalud la afinidad para los mAb en dos formatos (antigeno sobre detector, Octet
QK y anticuerpo sobre detector, li’?acorc) (Tabla 6). La relevancia del formato Octet QK que
seria representativo de una diana celular, es relevante para ADAMTSS debido a la forma
asociada con la cclula de origen natural de la enzima in vivo. Sin embargo, pucsto que
ADAMTSS también puede encontrarsc en una forma secretada, también se evalud la
afinidad ¢n un formato de anticuerpo sobre detector usando Biacore. Las diferencias
observadas cntre ci anatisis Octet y Biacore pueden representar variaciones de formato (cs
dcecir, antigeno sobre detector en Octet QK y mAb sobre detector en Biacore) y diferencias
técnicas entre los sistemas. Sin embargo, cuando sc procesaban en los mismos formatos los
sisiemas cran cxtraordinariamente simiares en 1érminos de KD global para estos mAb. Sc

observaron diferencias en Kd y Ka probablemente debido a diferencias de disciio de los
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instrumentos.

El mAb CS humanizado (121°4 H41.0) presenta una afinidad global (KD) de 38,3 pM
scgin se mide en ¢l formato de antigeno abajo en ¢l sistema Octet QK. El mAb 1214 1410
demuestra una KID de 85 pM, en el formato de mAb abajo cn el sistema Biacore. 131 7B4
HOL.O mostrado como referencia, presenta una KD de 205 y 869 pM en los sistemas Octet
QK y Biacore respectivamente. Se muestran valores de afinidad para las formas murina y
quimérica de cada mAb en la presente memoria como referencia para demostrar que se

conserva la afinidad despucs de la humanizacion.
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Tabla 6. Afinidad comparativa de mAb de ADAMTSS murinos, quiméricos y humanizados

Aflinidad (Biacore) mAb abajo sin avidez Afinidad (Octet QK) de antigeno abajo
incluyendo avider

mAh K, Kg KD K, Ka KD
12FF4.TH? murino 1,56E406 1,04E-d4 .067 nM G.99E404 249E-06 00356 nM
12F4.1H7 quimérico 1.56E4 06 7.86E-05 0,051 aM G6.RSE+04 2.96L-06 0431 nM
12F4.147 H4L.0 4. 89E+08 4. 15k-05 0,085 nM 754E+04 2R8E-00 0,0383 nM
humanizado .
7B4.1E11 marino 4 81E+06 2.328-03 0,483 nM 9.25E+04 2.59E-05 0,280 nM
7B4.1E11 quiméricn 2 43E406 1.14E-03 1,473 nhl 1,00E+05 2.61E-08 0,260 nM
7B4.1E11 HOLO 5.S54E+05 4.81EK-04 1.869 nM 1.OGE+0S 2.161:-05 0,205 aM
humanizatlo

Ejemplo 15. Intervalo de dosis de 12F4 H4L0O humanizado de experimento de explante
de cartilage OA humano

El mAb de iI‘c inutilizado 12F4 H4LO0 humanizado sc cvalué en esie sistema en un
formato de respuesta a la dosis frentc a un isotipo de Fe inutilizado apropiado y otros
controles positivos y negativos cn comparacion con la version 12F4.1H7 murina precursora
¢n una sola dosis. Sc cvaluaron individualmente maltipies donantes (n = 4) cn este cstudio
los resultados s¢ recopilaron para generar una puntuacion de inhibicion media por toda una
poblacion de pacientes con OA. Se ué{’) GSK571949 a una sola concentracion (2 pM) como
control de ensayo para ajustar los niveles de inhibicidn maxima. Los resultados demucstran
una clara respuesta a la dosis de 1214 H4L.0, consiguiéndose una respucsta maxima a la
mayor dosis {1333 nM) cn comparacion con un intervalo de dosis de mAb de conirol de
isotipo humanizado irrelevante (Figura 4c). Sc consiguio una inhibicion casi completa del
ncocpitopo ARGS en relacion con GSK571949 a la mayor dosis (~200 pga/ml). Ademas, cl
nivel de inhibicion para 121°4 H41.0 sc demostrd que era superior que el de 12F4.1H7 en
cstos donantes, sugiriendo que se retenia la eficacia después de la humanizacién. Aunque cl
nivel de eficacia es superior para la version humanizada del mAb no estd claro s1 éste es un
aumento verdadero o debido a diferencias en las preparaciones de mAb. Deberia sefalarse
que ¢l nivel de cficacia observado con la forma 12F4.11H7 del mAb en cxperimentos
scparados con donantes con OA adicionales cra supcrior al observado aqui (Figura 10).
Teniendo en cuenta la importancia de este sistema para la enfermedad humana y la cficacia
observada, estos datos confirman claramente la validacidn de csta estrategia y estos mAb.
Ejemplo 16. Experimento de marcaje y scguimicnto terapéutico de cxplante de
cartilago OA humano

Este experimento se disefié como en ¢l Ejemplo 15, sin embargo, despucs de una
duracion de tratamicento de 5 dias con los mAb compuestos para permitir la saturacion del
sistema, sc retiraron los tratamicntos y se sustituyeron con medios recién preparados que

carecian de tratamicnto. El ensayo se continiio durantc 4 semanas con muestreo periddico de
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los medios de cultivo para cvaluacion posterior dc los marcadores de degradacién de
cartilago. Después de cada muestreo, ¢l mismo volumen retirado en la muestra se sustituyd
con medio recién preparado. Este formato se diseid para abordar la potencia y la duracion
del efecto terapéutico y sugerir indirectamente la tasa de rcnovacian durante ADAMTSS
dentro dcl tejido. Los resultados mostrados se recopilaron de experimentos idénticos usando
4 donantes con OA humanos diferentes (Figura 11). Estos resultados proporcionan pruebas
de la duracion prolongada de la respuesta de mAb de ADAMTSS ¢n cartilago OA humano
incluso en un cstado patologico avanzado (cs decir, en el momento del reemplazo de la
articulacidn). Ademas, cstos resultados proporcionan pruebas de la baja tasa dc renovacion
de ADAMTSS en tejido enfermo.

Fjemplo 17. Anticuerpo Humanizado de Fe Inutilizado

El gen codificante del dominio V), H4 de 12F4 humanizado se clond en la regién
constante gamma | humana modificada, IgG1m(AA). La region constante de 1gGIm(AA)
conticne dos sustituciones de alanina en el dominio CH2 en las posiciones 1.235 y G237
{numeracién de indice EU). Iistas mutaciones vuelven al anticuerpo resultante incapaz unirse
a los receptores de Fe necesarios o al componente del complemento Clgq, inutilizando de esic
modo su capacidad para inducir la citotoxicidad celular dependiente de anticuerpos (ADCC)

o la citotoxicidad dependicnte del complemento (CDC).

Tabla 7
Seccuencia de | Secuencia de
ADN aminoacidos
BPC1659 12F4 H41.0 cadena pesada M4 de 12F4 159 158
1eGlm(AA) cadena ligera 1.0 de 12F4 113 114

Se cxpresaron plasmidos de expresion que codificaban las cadenas pesadas y ligeras

de los anticuerpos BPC1623 (Quimera de 12F4), BPC1659 (12F4 H4L0 lgGlwt) y

BPCI661 (12F4 HALO TpGIm{AA)) cn células HEK. Se purificaron los anticuerpos por

cromatografia de afinidad de proteina A y se cuantificaron por espectrofotometria.

Se realizd un ELISA de unién para comparar la unién de los anticuerpos purificados
a ADAMTSS5. Se incluyd como control negative un anticuerpo irrclevante de isotipo 1gG wt
y un anticuerpo de Fe inutilizado. En resumen, se recubrieron placas con ADAMTSS
humano recombinante a 0,2 pg/ml y se b_lbql.lcaron con solucion de bloguco (BSA al 4% en
solucién salina tamponada con Tris). Se aiadieron diversas concentraciones de anticucrpo
purificado y la placa sc incubd durante 1 hobzfala temperatura ambicnte antes de! lavado con
TBST (solucién salina tamponada con Tris + Tween 20 al 0,05%). Se detectd la unidn por

adicién de un anticuerpo anti-cadena ligera kappa humana marcado con peroxidasa (Sigma

A
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A7164) a una dilucién de 1/1000 en solucion de bloqueo. La placa se incubd durante 1 hora
a temperatura ambiente antes de lavar en TBST. La placa se reveld por adicion de sustrato
OPD (Sigma P9187) y sc interrumpio ¢l desarrollo de color por adicion de 11,50, 2 M. La
absorbancia sc midio a 490 nm con un lector de placas y la absorbancia media se representd
frente a la concentracion.

La Figura 12 muestra la unién de los anticuerpos amti-ADAMTSS purificados a
antigeno recombinante.

Ejemplo 18. Biacore de Anticuerpo de Fe Inutilizado

Sc inmovilizod proteina A en una microplaca biodetectora CMS por acoplamicento con
amina primaria. Iista superficic sc usd para capturar ¢l anticuerpo anti-ADAMTSS de ¢
inutilizado, 12F4 H41.0 IgG1m(AA) (BPC1661), (material expresado en CHO y 11EK). Se
usd ADAMTSS humana recombinanie (R&ID Systems 2198-A1)) como ¢l analito a 64 nM,
16 nM, 4 nM, 1 nM, 0,25 nM y 0,0625 nM, usandosc una inycccion de tampon (es decir 0
nM) para dotar de doble referencia a Jas curvas de unidn. La regencracion de Ja superficie de
captura {cs decir, renovacion del aﬁlicucrpo caplurado) cra con NaOH 50 mM. El tampon de
procesamicnto cra HBS-EP vy el procesamiento se realizd en cl Biacore T100 a 25°C. Los
datos se ajustaron al modelo 1:1 inherente al programa informatico de analisis dc las
maquinas. Los rcsultados mostraban que no existian diferencias entre ¢l material producido
en diferentes lincas cclulares ¢n términos de afinidad de unién,

Resultados —— . o ——— R—

Construccion R o ka | kd _ KD {nM}
12F4 H4L0 1gGim(AA) i
(expresado en 11EK)

9,43E+05 | 6,98E-05 | 0,074

12F4 H4L.0 IgG Im(AA)
(expresado en CI1O) 8,30E+05 | 5,85E-05 | 0,070

Ejemplo 19. Modelado de la estructura por cristalografia de la interaccion antigeno-
anticucrpo - Implicaciones para ¢l epitopo y MOA

El modelado informatico de la estructura de ‘mejor ajusie’ mediante simulacion por
ordenador usando cstructuras cristalinas separadas para la ADAMTSS y ¢l mAb de
ADAMTSS 12F4.1H7 sugicre interacciones de antigeno/anticuerpo simultaneas entre ambos
dominios catalitico y desintegrina de ADAMTSS. Los dominios catalitico y desintegrina de
las proteasas ADAM y ADAMTS estan scparados por una region bisagra que conficre
flexibilidad entre los dominios que puede actuar regulando la funcién o permitiendo la
localizacion de sustrato en cl sitio catalitico. La union de mAb de alta afinidad observada cn
este dominio que abarca ¢l epitopo probablemente ‘bloquea’ los dominios catalilico y

desintegrina de ADAMTSS a la vey, neutralizando de cste modo la actividad cnzimatica. Se
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mugestran en la Figura 12 los sitios de aminoacidos predichos de la interaccidn cnire

ADAMTSS y el mADb 12F4.1H7.
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Descripciones de secuencia Identificador de secuencia
(SECIDNY)
secuencia de secuencia
. L | aminoacidos | de ADN
Secuencia de péptido sefal L 146 45
| Cadena pesada variable de raton de 7B4 46 a7
Cadena ligera variable de ratonde7B4 |50 149
| Cadena pesada variable de raton de 12F4 " [62  ~ ~ |51 "~
| Cadena ligera variable de ratbnde12F4 |54 |83
CORH1de7B4 I
 CORH2dev/yB4 |88 1
| CORH3 de 7B4 5.
| CDRLYde7B4 |58
| CDRL2 de 7B4 5¢
CDRL3 de 7B4 ' 60
AL St A~ e S 1L SV S
CDRH1 de 12F4 |t
CDRH2det2F4 | 62 . 1
| CDRH3de12f4 |6 _
| CDRL1de12Fr4 "~ |64 _ _ _|
| CDRL2 de 12F4 T 5 |
'CDRL3 de 12F4 g6 ] ]
Cadena pesadade quimerade 78B4 | 168 __ | 67
Cadenaligerade quimerade/B4 |70 169 |
 Cadena pesada de quimerade 12F4 |72 171
 Cadena ligera de quimerade12F4 |74 |73 _ _
Regién variable de la cadena pesada de 76 75
| quimera de 7B4 I
Region variable de la cadena ligera de quimera | 78 77
| de 7B4. S |
Regién variable de la cadena pesada de 80 79
quimeraded2fF4 | .} ]
Region variable de |la cadena ligera de quimera | 82 81
de 12F4 A
Caden_pesada HOde784 |84 18 ]
| CadenapesadaHlde7B4 - |86 18 ]
| Cadena pesada H2 de 7B4 . |88 |18 _
| Cadena pesada H3 de 7B4 _|% |89
| Cadena pesada H4 de 7B4 o le2 1=
| Cadena pesadaH5de7B4 194 1g3
| Cadena pesada H6 de 7B4 . _|%% 95
| Cadena ligeralOde7B4 |98 = _ |19 |
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Descripciones de secuencia

Identificador de secuencia

(SEC 1D N9

secuencia de secuencia

aminoacidos de ADN
Cadena ligera L1 de 7B4 100 99
Cadena ligera L2 de 784 102 101
Cadena pesada HO de 12F4 104 103
Cadena pesada H1 de 12F4 106 105
Cadena pesada H2 de 12F4 108 107
Cadena pesada H3 de 12F4 110 109
Cadena pesada H4 de 12F4 112 111
Cadena ligera LO de 12F4 114 113
Region variable de cadena pesada HO de 7B4 118 1156
Region variable de cadena pesada H1 de 7B4 118 117
Region variable de cadena pesada H2 de 7B4 120 119
Regién variable de cadena pesada H3 de 784 122 121
Regién variable de cadena pesada H4 de 7B4 124 123
Regién variable de cadena pesada H5 de 784 126 125
Region variable de cadena pesada H6 de 7B4 128 127
Region variable de cadena ligera LO de 7B4 130 128
Region variable de cadena ligera L1 de 7B4 132 131

| Regidn variable de cadena ligera L2 de 7B4 134 133

Regidn variable de cadena pesada HO de 12F4 | 136 135
Regién variable de cadena pesada H1 de 12F4 | 138 137
Regién variable de cadena pesada H2 de 12F4 | 140 139
Region variable de cadena pesada H3 de 12F4 | 142 141
Regidn variable de cadena pesada H4 de 12F4 | 144 143
Region variable de cadena ligera LO de 12F4 146 145

-
s

()
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REIVINDICACIONES

l. Una proteina de union a antigeno aislada que comprende al menos un primer

dominio variable dc inmunoglobulina capaz de unirse a ADAMTSS humana.

2. La proteina de unién a antigeno de la reivindicacion 1, en la que dicha proteina de

unién a antigeno es un anticuerpo o un fragmento del mismo.

k) L.a proteina de unién a antigeno de reivindicaciones 1 6 2, ¢n la que dicho anticuerpo

¢s un anticuerpo monoclonal o un fragmento del mismo.

4. La proteina de union a antigeno de la reivindicacién 3, en la que dicho anticuerpo
monoclonal o fragmento del mismo cs de raton, quimérico, humanizado o totalmente

humano.

5. La proteina de unidn a antigeno de una cualquicra de las reivindicaciones | a 4, en la
quc dicha proteina de unidn a antigeno comprende al menos una regidn determinante de

complementaricdad.

6. La proteina de union a antigeno de una cualquiera de las reivindicaciones  a 5, en la
gue dicha proteina de unidn a antigeno es un anlicuerpo monoclonal que comprende una
cadena pesada que comprende la CDRHI, CDRH 2 y CDRI3 y una cadena ligera que
comprende la CDRLI, CDRL 2 y CDRIL 3, en el que las regiones delerminantes de
complementaricdad (CDR) de la cadena pesada sc seleccionan del grupo de:
a) CDRHI quc tiene una identidad de secuencia de al menos aproximadamente
80% con la sccuencia de aminodcidos DAWMD; _
b) CDRII2 que tiene una identidad de secuencia de al menos aproximadamente
70% con la sccuencia de aminoicidos EIRHKANDHAIFYXESVKG: v
¢) CDRH3 que ticne una identidad de secuencia de al menos aproximadamente
70% con la secuencia de aminoacidos TYYYGSSYGYCDV o PFAY; y
las regiones determinantes de complementaricdad de la cadena ligera sc
scleccionan del grupo de:
d) CDRLI quc tiene una identidad de sccuencia de al menos aproximadamente
70% con la sccuencia de aminodcidos KASQSVGTTIV o RTSENIYSYLA;

¢) CDRL2 que ticne una identidad de sccuencia de al menos aproximadamente
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70% con la sccuencia de aminoicidos NAKTLAE o SASNRXT; v
f) CDRL3 quc tiene una identidad de secucncia de al menos aproximadamentc

70% con la secuencia de aminoacidos QQYSSYPFI o QHHYGTPWT.

7. La proteina de unidn a antigeno de una cualquiera de las reivindicaciones 1 a 5, ¢n la
que dicho polipéptido es un anticuerpo monoclonal que comprende una cadena pesada que
comprende la CDRHI, CDRH2 y CDRH3 y una cadena ligera que comprende la CDRLI,
CDRI.2 y CDRL 3, en ¢l que las regioncs determinantes de complementariedad (CDR) de la
cadena pesada s¢ seleccionan de:

(a) la CDRHI cs la sccuencia de aminoacidos DAWMD;,

(b) la CDRH2 sc sclecciona de las sccuencias de  aminoacidos
EIRHKANDHAIFYAESVKG,. EIRNKANNHARHYAESVKG,
EIRHKANDYAIFYDESVKG, EIRHKANDHAIFYDESVKG 0
DIRNTANNHATFYAESVKG, EIRHKANDHAIFYDESVKG ; ¥

(c) la CDRH3 es TYYYGSSYGYCDV; y

las regionces determinantes de complementaricdad de la cadena ligera se seleccionan

de:

(d) la CDRLI sc selecciona de las sccuencias de aminoacidos
KASQSVGTTIV, RTSENIYSYLA, 0o KASONVGTAVYV;

(c) la CDRL2 sc selecciona de la sccuencia de aminoacidos NAKTLAL,
SASNRHT, SASTRY'T 0 SASNRYT; y

(1) la CDRL3 sc selccciona de la secuencia de aminodcidos QQYSSYPFT,
QUHYGTPWT, QQYVNYPET, 0o QQYTSYPFT.

8. L.a proteina de unién a antigeno de una cualquicra de las reivindicaciones 1 a2 7, en la

que la CDRII3 comprende [a secuencia de aminoacidos PFAY.

9. La proteina de unidn a antigeno de una cualguicra de las reivindicaciones 1 a 8, en la

que dicho polipéptido es un fragmento FFab o Ffab)a.

10. La proteina de unidn a antigeno de la reivindicacion 1, en la que el primer dominio

variable de inmunoglobulina es un dominio variable de cadena sencilla.

i1 La proteina de unidn a antigeno de una cualquiera dc las reivindicaciones 1 a 10, cn

la que dicha proteina de unién a antigeno comprende ademas un segundo dominio variable
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de inmunoglobulina capaz de unirse a un segundo antigeno.

12. La proieina de unidn a antigeno de la reivindicacién 11, en la que dicho scgundo
dominio variable de inmunoglobulina se unc a al menos un antigeno selecctonado del grupo
de: albimina sérica humana, ADAMTS4, NGF, OSM, TNF-q, 1L.-6, VIP, TRPVI, TRPV4,
ADAMTSI, Agrecano, Colageno 11, RANKIL, y/o IL-1.

13. La proteina de unidn a antigeno de una cualquicra de las retvindicaciones 1 a 12,

caracterizada por una constante de disociacion KIXoff) igual o menor a aproximadamente

2,5 x 10-10 M para ADAMTSS humana.

14. La proteina de union a antigeno de una cualquicra de las reivindicaciones 1 a 13, en
la que dicha proteina dc union antigeno bloguea y/o reduce al menos una actividad dc

ADAMTSS.

15. La proteina de unién a antigeno de una cualquicra de las reivindicactones | a 14, cn
la que dicha proteina de unidn a antigeno bloquea y/o reduce la escision de agrecano por

ADAMTSS cn ¢l sitio de escision Glu'-Ala™™.

16. La protcina de union a antigeno dec una cualquiera de las reivindicaciones | a 15, en
la que dicha proteina de unién a antigeno es capaz de penetrar en el cartilago cuando se

administra a un animal,

17. Un polinucleotido aislado que codifica una proteina de union a antigeno de una

cualquicra de las reivindicaciones 1 a 16,
18. Una célula hospedadora que comprende el polinucleétido de la reivindicacién 17,

19. Una composicion farmacéutica que comprende al menos una de las proteinas de

union a antigeno de una cualquiera de las reivindicaciones 1 a 18.

20. Una composicion farmacéutica que comprende una primera proleina de union a
antigeno de una cualquiera de las reivindicaciones 1 a 19 y un scgundo anticuerpo

monoclonal.




10

20

25

30

35

PUB3738 -61-

21. lLa composicion farmacéutica de la reivindicacion 20, en la que dicho segundo
anticuerpo monoclonal se une a un antigeno seleccionado del grupo de ADAMTS4,
ADAMTSS, NGF, OSM, TNF-a, IL-6, VIP, TRPVI, TRPV4, ADAMTSI, Agrecano,
Colageno 11, RANKI, y/o IL-1.

22. Un método dec iratamiento de un pacientc que lo necesite, quc comprende
administrar al menos una dosis de composicion farmacéutica de una cualquicra de las

reivindicaciones 19 a 21 dicho pacicnte.

23. Ei método de la reivindicacion 22, en ¢l que ¢l paciente padece una enfermedad del
cartilago.
24, El método de la reivindicacidn 23 cn el que ¢l paciente padece al menos una

cnfermedad scleccionada del grupo de: cancer, dolor, dolor cronico, dolor neuropdtico, dolor
postoperatorio, artrosis, lesioncs deportivas, arlritis crosiva, artritis reumatoide, artritis
psoriasica, artritis de Lyme, artritis juvenil, neuralgia, neuropatias, algesia, lesion nerviosa,
isquemia, ncurodegeneracion, enfermedades inflamatorias, degeneracion del cartilago,
enfermedades que afectan a la laringe, trdquea, canal auditivo, discos intervertebrales,
ligamentos, tendonces, capsulas articulares o al desarrollo del hueso, degeneracion de discos
intervertebrales, ostcopenia, o enfermedades periodontales, lesion articular aguda ylo

cnfermedad refacionada con destruccion articular.
25. El método de la reivindicacion 24, en el que paciente padcce artrosis.

26. El método de una cualquiera dec las reivindicaciones 22 a 25, cn el que la
administracion de al menos una dosis de dicha composicién farmacéutica reduce la

degradacion de cartilago cn dicho pacicnte.

27 El método de una cualquiera de las reivindicaciones 22 a 26, en ¢l que la
administracion de al menos una dosis de dicha composicion farmacéutica inhibe y/o reduce

la escisidn de agrecano en dicho paciente.

28. El método de una cualquicra de las reivindicaciones 22 a 27, en ¢l que dicha
composicion farmacéutica se administra por via intravenosa, intramuscular, oral, intranasal

y/o mediante un inhalador respiratorio.

(%)
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29. Un anticuerpo monoclonal aislado que comprende seis CDR ,en el que la CDRIII ¢s
DAWMD (SEC 1D N°: 2}, la CDRH2 ¢s EIRNKANNHARHYAESVKG (SEC ID N*: 13) y
la CDRII3 es TYYYGSSYGYCDV (SEC ID N 18) y la CDRILT es RTSENIYSYLA (SIC
1D N°: 20), la CDRL2 es NAKTLAE (SEC ID N° 22) y la CDRL3 es QIIIYGTPWT (SEC
1D N®:27).

30. Un anticuerpo monoclonal aislado que comprende seis CDR, en el que la CDRH] cs
DAWMD (SEC ID N 2), la CDR112 es EIRHKANDHAIFYDESVKG (SECID N 15) y la
CDRH3 es PFAY (SEC 1D N% 5) v la CDRL1 es KASQSVGTTIV (SEC ID N° 19), la
CDRI.2 es SASNRHT (SEC ID N°: 23) v la CDRL3 es QQYTSYPFT (SEC 1D N°: 29).

31 Un anticuerpo monoclonal aislado o fragmento de unién a antigeno dcl mismo, en ¢l
que dicho anticuerpo o fragmento de union a antigeno del mismo se une competitivamente a

ADAMTSS humana con un anticuerpo de la reivindicacion 29 o de la reivindicacion 30.

32 Un anticuerpo monoclonal aistado o fragmento de union a antigeno del mismo, ¢n ¢l

que dicho anticuerpo o fragmento de unién a antigeno del mismo se une a un cpitopo

neutralizante de ADAMTSS con una afinidad de al menos 1x108 litros/mol segin se mide

por una constante de asociacion (Ka),

33. El anticuerpo o fragmento de union a antigeno del mismo de una cualquicra de las
reivindicaciones 29 a 31, en ¢l que dicho anticuerpo comprende una regién constante

humana.

34. El anticuerpo o fragmento de unién a antigeno de la reivindicacién 1, que cs de la

clase de inmunoglobulina [gG1, 1gG2, 1gG3, 1gG4 o IgM.

35. El fragmento de union a antigeno de una cuaiquicra de las reivindicaciones 29 a 34,

¢n el que dicho fragmento se selecciona del grupo que consiste en Fab, Fab', Fab'yy y Fv.

36. Una protcina de union a .'antigcno o un fragmento de la misma, que comprende un
dominio Vy; de anticuerpo que comprende una sccuencia de aminoacidos scleccionada del
grupo que consiste en las SEC ID N°: 76, 80, 116, 118, 120, 122, 124, 126, 128, 136, 138,
140, 142 y 144.
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37. Una proteina de unidn a antigeno o un fragmento de la misma, que comprende un
dominio V| de anticucrpo que comprende una secuencia de aminoacidos seleccionada del

grupo quc consiste en fas SEC 1D N 78, 82, 130, 132, 134 y 146.

38, Una proteina de unidn a antigeno o un fragmento de la misma, que comprende un

dominio Vyy de anticuerpo de la reivindicacién 36 y un dominio V| de la reivindicacion 37,

39. la proteina dc unidn a antigeno o un fragmento de ta misma de la rcivindicacién 38,
quc comprende un dominio Vyy de anticuerpo que comprende la SEC [D N 76 y un dominio

V. que comprende la SEC 1D N°: 78.

40. L.a protcina de union a antigeno o un fragmento de la misma de la reivindicacion 38,
que comprende un dominio Vy, de anticuerpo que comprende la SEC I N°: 80 v un dominio
V|, que comprende la SEC D N°; 82, O |
41. la protcina de unidn a antigeno o un fragmento de la misma de la reivindicacion 38,
que comprende un dominio Vy; de anticuerpo que comprende una secuencia de aminoacidos
seleccionada del grupo que consiste en las SEC ID N 116, 118, 120, 122, 124, i26 y (28 ¥

unt dominio V|, que comprende una secucncia de aminoacidos seicceionada del grupo que

consiste en las SEC ID N°: 130, 132 y 134,

42, La protcina de unién a antigeno o un fragmento de la misma de la reivindicacién 38,
que comprende un dominio Vi de anticuerpo que comprende una secuencia de aminoéacidos
seleccionada del grupo que consiste cn las SEC ID N7 136, 138, 140, 142 y 144 y un
dominio V, que comprende la SEC 1D N° 146,

43, Una proteina de union a antigeno o un fragmento de la misma, que comprende una
cadena pesada de anticuerpo que comprqnqquna secucneia de aminoacidos seleccionada del
grupo que consiste en las SEC 1D N< 68-, 72 84, 86, 88, 90, 92,94, 96_ 104, 106, 108, 110,
112y 158.

44, Una proteina de unidn a antipeno o un fragmento de la misma, que comprende una
cadena ligera dc anticucrpo que comprende una secuencia de aminoacidos scleccionada del

grupo que consiste cn las SEC 1D N°: 70, 74,98, 100, 102y 114,

(?
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45. Una proteina de unidn a antigeno o un fragmento de la misma, que comprende una
cadena pesada de anticuerpo de la reivindicacion 43 que comprende una sccuencia de
aminoécidos scleccionada del grupo que consiste en la SEC y una cadena ligera de

anticuerpo de la reivindicacion 44,

46. La proteina de union a antigeno o un fragmento de la misma de la reivindicacion 45,
que comprende una cadena pesada de anticuerpo que comprende la SEC ID N° 68 y una

cadena ligera de anticuerpo que comprende la SEC 1D N 70.

47, L.a proteina de unidn a antigeno o un fragmento de la misma de la reivindicacion 45,
que comprende una cadena pesada de anticuerpo que comprende la SEC ID N° 72 y una

cadena ligera de anticuerpo que comprende la SEC 1D N°: 74.

48. la proteina de unidn a antigeno o un fragmento de la misma de la reivindicacion 45,
que comprende una cadena pesada de anticuerpo que comprende una sccuencia de
aminoicidos scleccionada del grupo que consiste en las SEC 1D N 84, 86, 88, 90, 92, 94 ¥
96 y una cadena ligera dc anticuerpo que comprende una sccucncia de aminodcidos

scleecionada del grupo que consiste en las SEC [D N®: 98, 100y 102,

49, La proteina de unioén a antigeno o un fragmento de la misma de la reivindicacion 45,
que comprende una cadena pesada de anticuerpo que comprende una sccuencia de
aminoacidos scleccionada del grupo que consiste en las SEC 1D N°: 104, 106, 108, 110, 112

y 158 y una cadena ligera de anticuerpo que comprende la SEC 1D N°: 114,

50. Un polinucledtido aislado que codifica un dominio Vi de anticuerpo que comprende
una sccuencia de aminoacidos seleccionada del grupo que consiste en las SEC 1D N°: 76, 80,

b6, 118, 120, 122, 124, 126, 128, 136, 138, 140, 142 v 144,

51. Il polinucledtido aislado de la reivindicacion 50 en el que dicho polinucledtido sc
sclecciona del grupo que consiste en las SEC 11D N® 75, 79, 115, 117, 119, 121, 123, 125,
127, 135,137, 139, 141, 143 y 159.

52. Un polinucledtido aislado que codifica un dominio Vi, de anticuerpo que comprende

una secuencia de aminoacidos scleccionada del grupo que consiste cn las SEC 1D N°: 78, 82,




15

20

25

PUB3739 -65-

130, 132, 134 v 146.

53. El polinucledtido aislado de la reivindicacion 52, en el que dicho polinucleotido sc

sclecciona del grupo que consiste en las SEEC D N®: 77, 81, 129, 131, 133 y 145,

54. Un polinucleétido aislado que codifica una cadena pesada de anticuerpo que
comprende una sccucncia de aminoacidos scleccionada del grupo que consiste cn las SEC D

N®: 68, 72, 84, 86, 88,90, 92,94, 96, 104, 106, 108, 110, 112y 158.

S5, El polinucledtido aislado de la reivindicacion 54, en el que dicho polinucledtido se
seleceiona del grupo que consiste en la SEC 1D N® 67, 71, 83, 85, 87, 89, 91, 93, 95, 103,
105, 107, 109, 111 y 159.

56. Un polinucledtido aislado que codifica una cadena ligera de anticuerpo que
comprende una secucncia de aminodcidos scleccionada del grupo que consiste en la SEC D
N°: 70, 74, 98, 100, 102 y 114,

!
57. Iil polinucledtido aislado de la reivindicaciéon 56, en ¢l que dicho polinucledtido

sclecciona del grupo que consiste en las SEC 1D N°: 69, 73,97, 99, 101 y 115,

58. Un método para cl tratamiento de un paciente cn necesidad del mismo, que
comprende ta administracién de al menos un antigeno de unidn a proteinas de cualquicra de

las Reivindicaciones | a 16 a dicho pacicnte.

59. Un anticucrpo monoclonal aislado o fragmento de unién al antigeno del mismo, en
donde dicho anticucrpo o fragmento de union al antigeno del mismo sc unc a un epitope
neutralizante de humano ADAMTSS con una constante de disociacién (Kd) dc menos dc

5x107 litros/scgundo,

(25



PUB3739 -66 -

RESUMEN

Sc proporciona en la presente memoria una protcina de unidn a antigeno aislada que
comprende al menos un primer dominio variable de inmunoglobulina capaz de unirse a la
ADAMTSS humana. También se proporcionan proteinas de union a antigeno de la presente
invencion que son anticuerpos monoclonales, composiciones farmacéuticas que comprenden

dichas protcinas de union a antigeno y métodos de tratamicnto.




Figura 1: Porcentaje dc Inhibicion de la Generacion de Neocpitopo ARGSVIL de mAb de
ADAMTSS.
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Figura 2: [nhibicién Dependiente de la Concentracion de la Generacidon de Neoepitopo
ARGSVIL para el mAb Murino 7B4.1E11
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Figura 3: Puntuacion Articular Total Media para Ratones Tratados con Anticuerpos de

ADAMTSS Scleecionados frente al Control

Experimento 1: n = 8 ratones {16 rodillas/grupo)
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Figura 4. Sccuencia de Aminoacidos de ADAMTSS Humana

MLLGWASLLLCAFRLPLAAVGPAATPAQDKAGQPPTRAAAAQPR
RROGEEVOERAEPPGHPHPLAQRRRSKGLVONIDQLYSGGGKVGYLVYAGGRRFLLDL
ERDGSVGIAGFVPAGGGTSAPWRHRSKECFYRGTVDGSPRSLAVFDLCGGLDGFFAVKH
ARYTLKPLLRGPWAEEEKGRVYGDGSARILHVYTREGFSFEALPPRAGCETPASTPEA
HEHAPAHSNPSGRAALASQLLDQSALSPAGGSGPOQTWWRRRRRSISRARQVELLLVAD
ASMARLYGRGLOHYLLTLASIANRLYSHASIENHIRLAVVKVVVLGDKDKSLEVSENA
ATTLEKNFCKWQHQHNQLGDDHEEHYDAAILFTREDLCGHHSCDTLGMADVGTICSPER
SCAVIEDDGLHAAFTVAHEIGHLLGLSHDDSKFCEETFGSTEDKRLMSSILTSIDASK
PWSKCTSATITEFLDDGHGNCLLDLPRKQILGPEELPGOTYDATQQCNLTFGPEYSVC
PGMDVCARLWCAVVRQGOMVCLTKEKLPAVEGTPCGKGRICLOGKCVDKTKKKYYSTSS
HGNWGSWGSWGQCSRSCGGGVQFAYRHCNNPAPRNNGRYCTGKRATYRSCSL.MPCPPN
GKSFRHEQCEAKNGYQSDAKGVKTFVEWVPKYAGVLPADVCKLTCRAKGTGYYVVESP
KVTDGTECRLYSNSVCVRGKCVRTGCDGIIGSKLOYDKCGVCGGDNSSCTKIVGTENK
KSKGYTDVVRIPEGATHIKVRQFKAKDQTRFTAYLALKKKNGEYLINGKYMISTSETT
IDINGTVMNYSGWSHRDDFLHGMGYSATKEILIVQILATDPTKPLDVRYSFEFVPKKST
PKVNSVTSHGSNKVGSHTSQPQWVTGPWLACSRTCDTGWHTRTVQCQDGNRKLAKGCP
LSQRPSAFKQCLLKKC (Sec ID N°: 43}

Figura 5: Secuencia de Aminoacidos de ADAMTS4 Humana sin Procesar

1
el
121
181
241
301
361
421
481
541
601
661
721
781

(SEC ID N°:

msgtgshpgr
ivipekings
gaepgtyltg
irrkspasgqg
ylltvmaaaa
tpedsgpdhf
helghv{inml
ghclldkpea
mcgtkhspwa
gfssrdetrp
pgpmdwvpry
gcdriigskk
ghrsiylalk
ltlgvlvagn

44}

glagrwlwga
vipgsgapar
tingdpesva
gpmcnvkapl
kafkhpsirn
dtailftrgd
hdnskpcisl
plhlpvtfpg
dgtpcgpaga
vprnggkyce
tavapgdgck
kfdkcmvegg
lpdgsvalng
pgdtrlrysf

gpclllipivp
llcrlgafge
slhwdggall
gsSpsSprprra
pvslvvtrly
legvstedel
ngplstsrhv
kdydadrgcqg
cmggrclhmd
grrtrfrscn
ltcgaralgy
dgsgcskgsg
eytlmpsptd
fvprptpstp

1swlvwllll
tllleleqgds
gvlgyrgael
krfasisrfv
ilgsgeegpqg
gmadvgtvecd
mapvmahvdp
ltfgpdsrhe
glgdfnipga
tedcptgsal
yyvleprvvd
sfrkfrygyn
vvlpgavslr
rptpgdwlhr

4/10

llasllpsax
gvgvegltvyg
hlgpleggtp
etlvvaddkm
vgpsaagtlr
parscaived
eepwspcsar
pglpppcaal
ggwgpwgpwg
tfreeqeaay
gtpcspdsss
nvvtipagat
ysgataaset
ragileilrr

lasplpreee
ylggapellg
nsaggpgahi
aafhgaglkr
sfcawgrgln
dglgsaftaa
fitdfldngy
wcsghlngha
dcsrtecgggv
nhrtdlfkst
vevggrciha
hilvrgggnp
lsghgplagp
rpwagrk




Figura 6
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Figura 8
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Figura 10

% Inhibicién de Anti-ADAMTSS Humanizado 12F4-H4L0
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Figura 11
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Figura 12
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Figura 13
El modelado estructural predice Ios sitios de interaccion de Ag/Ab

Antigeno-Cadena ligera de anticuerpo
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SEQ ID NO: 1 -
ARGSVIL

SEQ ID NO:2
DAWMD

SEQ ID NO:3
EIRHKANDHAIFYXESVKG

SEQ 1D NO:4
TYYYGSSYGYCDV

SEQ 1D NO:3
PFAY

SEQ ID NO:6
KASQSVGTTIV

SEQ 1D NO:7,
RTSENIYSYLA

SEQ ID NO:g
NAKTLAE

SEQ ID NO:9
SASNRXT

SEQ ID NO:10
QQYSSYPFT

SEQ ID NO:11
QHHYGTPWT

SEQID NO:12
EIRHKANDHAIFYAESVKG

SEQ ID NO:13
EIRNKANNHARITYAESVKG

SEQ ID NO:14
EIRHKANDYAIFYDESVKG

SEQ ID NO:15
EIRHKANDHAIFYDESVKG

SEQID NO:16

Listado de Sccuencias

1/41
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DIRNTANNHATFYALESVKG

SEQ 1D NO:17
EIRHKANDHAIFYDESVKG

SEQ 1D NO:18
TYYYGSSYGYCDV

SEQ ID NO:19
KASQSVGTTIV

SEQ ID NO:20
RTSENIYSYLA

SEQ 1D NO:21
KASQNVGTAVV

SEQ ID NO:22
NAKTLAE

SEQ ID NO:23
SASNRHT

SEQ 1D NO:24
SASTRYT

SEQ 1D NO:25
SASNRYT

SEQ 1D NO:26
QQYSSYPFT

SEQ 1D NO:27
QUIIYGTPWT

SEQ 1D NO:28
QQYVNYPLFT

SEQ 11D NO:29
QQYTSYPET

Mayoria de la SEQ ID NO:30

LEVKLEESGGGLVQPGGSMKLSCAASGFTFSDAWMDWVRQSPEKGLEWVALIRH
KANDHAIFYXESVKGRFTISRDDSKSIVYLQMNSLRPEDTGIYYCTSPFEAY

..... WGQGTLVIVSA

Mayoria dc la SIEQ [D NO:31
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DIVMTQSQKFMSVTVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLLIYSASNRX
TGVPDRFTGSGSGTDFILTINNVQSEDLADYFCQQYSSYPFTFGSGTKLEIKRA

12F4.1H7VH.pro SEEQ 1D NO:32
EVKLEESGGGLVQPGGSMKLSCTASGFTFSDAWMDWYVRQSPEKGLEWVAEIRH
KANDHAIFYDESVKGRETISRDDSKNIVYLQMNSLRPEDTGIY YCTSPFAY --veeeeee-
---WGQGTLVTVSA

1G10.1C9VH. pro SEQ 1D NO:33
EVKLEESGGGLGQPGGSMKLSCAASGENFSDAWMDWVRQSPEK GLEWVAEIRH
KANDHATFY AESVKGREFTISRDDSKSSVYLQMNSLRAEDTGIYYCTSPFAY cenecee-
----- WGQGTLVTVSA

2D3.1D4VH.pro SEQ ID NO:34
EVKLEESGGGLVQPGGSMKLSCAASGITFSDAWMDWYVRQSPEKGLEWVADIRN
TANNHATFYAESVKGRFTISRDDSKSTVYLQMNTLRPEDTGIY YCTSPFAY -neenmee
----- WGQGTLVTVSA

3A12.1D7VH.pro SEQ 1D NO:35
EVKFEESGGGLVQPGGSMKLSCAASGFIFSDAWMDWVRQSPEKGLEWVAEIRH
KANDYAIFYDESVKGRFTISRDDSKSIVYLQMNNLRPED TGIYYCTSPFAY --oemeee-
—---WGQGTLVTVSA

5F10.1H6VH.pro SEQ ID NO:36

EVKLEESGGGLVQPGGSMKLSCAASGFTFSDA WMDWVRQSPEKGLEWVAEIRH
KANDHAIFYDESVKGRFTISRDDSKSIVYLQMNSLRPEDTGIY YCTSPFAY --enmemee
—-WGQGTLVTVSA

7B4.1E1TVH.pro SEQ ID NQ:37
EVKLEESGGGLVQPGGSMKLSCAASGFTSSDAWMDWVRQSPEKGLEWVALIRN
KANNHARHYAESVKGRFTISRDDSKSSVYLQMNSLRAEDSGIYYCTRTYYYGSS
YGYCDVWGTGTTVTVSS

2DD3.1D4VL.pro SEQ ID NQO:38 ,
DIVMTQSQKFMSTTVGDRVSITCKASQNVGTAVVWFQQKPGQSPKLIIYSASNR
YTRVPDRIFTGSGSGTDFTLTISNVQSEDLADYFCQQYVNYPIFTFGSGTKLEIKRA

3A12.1D7VL.pro SEQ ID NO:39
DIVMTQSQKFMSVIVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLLIYSASNRH
TGVPDRFTGSGSGTDFILTISNVQSEDLADYFCQQYSSYPFTFGSGTKLEIKRA

SFI0.1H6VI..pro SEQ ID NO:40
DIVMTQSQRFMSVTVGDRVSITCKASQSVGTTIVWY QQKPGQSPKLLIYSASTRY
TGVPDRFTGGGSGTDFILTINNVQSEDLADYFCQQYSSYPFTFGSGTKLEIKRA

7B4.11E11VL.pro SEQ 1D NO:41
3/41
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DIQMTQSPASLSASVGETVTITCRTSENIYSYLAWYQQKQGKSPQLLVYNAKTLA
EGVPSRISGSGSGTQFSLKINSLQPEDFGSYSCQHITYGTPWTFGGGTKLEIKRA

12F4.1H7V]..pro SEQ 11D NO:42
DIVMTQSQKFMSVTVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLILIYSASNRH
TGVPDRITGSGSGTDFILTINNVQSEDLADYFCQQYTSYPITFGSGTKLEIKRA

SEQ 1D NO:43
MILLGWASLLLCAFRLPLAAVGPAATPAQDKAGQPPTAAAAAQPR
RRQGEEVQERAEPPGIIPIIPLAQRRRSKGLVQNIDQLYSGGGKVGYLVYAGGRRY
thESV(HAGFVPAGGCHSAPVﬂUIRSHCFYRGTVDGSPRSLAVFDLCGGLDGFF
ﬁﬂlmpu RGPWAEEEKGRVYGDGSARILHVY TREGFSFEALPPRASCETPAST
;%;APAHSNPSGRAALASQLLDQSALSPAGGSGPQT“HNRRRRR&SRARQVELL
kgﬁaRLYGRGLQHYLLTLAMANRLYSHA&ENHWLAVVKVVVLGDKDK&JHI
iﬁ?fKNRHCWQHQHNQLGDDHEEHYDAAHJWREDLCGHHSCDTLGMADVGTI
(S:(SIE\I;IJI}EDIJGI,HAAF'I‘VAHEIGHLLGLSI-IDDSKl?CElE’I‘FGS'I‘EDKRLM SSILTSIDAS
?WSKCTSATHEFLDDGHGNCLLDLPRKQHJHHHHPGQTYDATQQCNLTFGPEYS
;awDVCARLWCAVVRQGQMVCLTKKUUHHIHPCGKGR[lQGKCVDKTKKK
1\%1%lvszSWGSWGQCSRSCGGGVQ}-‘AYRHCNNPAPRNNGRYCTGKRAIYRSCSL
CPP
ziéiéﬁuQCEAKNGYQSDAKGVKTFVEWVPKYAGVLPADVCKLTCRAKGTGY
-
EX¥E§TECRLYSN$VCVRGKCVRTGCDGHGSKLQYDKCGVCGGDNSSCTKnm3
ggﬁﬁTDVVRWEGAHHKvmy«AKDQHUWAYMUKKKNGEYUNGKYMBTS
E%%GTVMNYSG“SHRDDHJKmKHSAﬂﬂHUVQHATDPHG%DVRY&WVPK
gﬁbNSVTSHGSNKVGSHTSQHQWVTGFWLACSRTCDTG“HHRIVQCQDGNRKL
AKGCP
LSQRPSAFKQCLLKKC

SEQ ID NO:44

MSQTGSHPGR GLAGRWLWGA QPCLLILPIVP LSWLVWLLLL LLASLLPSAR
LASPLPRIEE

IVFPEKI.NGS VLPGSGAPAR LI.CRLQAFGE TLLLELEQDS GVQVEGLTVQ
YLGQAPELLG
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GAEPGTYLTG TINGDPESVA SLHWDGGALL GVLQYRGAEL HLQPLEGGTP
NSAGGPGAHI

LRRKSPASGQ GPMCNVKAPL GSPSPRPRRA KRFASLSRFV ETLVVADDKM
AAFHGAGLKR

YLLTVMAAAA KAFKHPSIRN PVSLVVTRLYV ILGSGEEGPQ VGPSAAQTLR
SFCAWQRGLN

TPEDSGPDHF DTAILFTRQD LCGVSTCDTL GMADVGTVCD PARSCAIVED
DGLQSAFTAA

HELGHVIENMI, HDNSKPCISL NGPLSTSRHY MAPVMAHVDP EEPWSPCSAR
FITDFLDNGY

GHCLLDKPEA PLHLPVTFPG KDYDADRQCQ LTEGPDSRHC PQLPPPCAAL
WCSGHLNGHA

MCQTKHSPWA DGTPCGPAQA CMGGRCLHMD QLQDFNIPQA GGWGPWGPWG
DCSRTCGGGV

QFSSRDCTRP VPRNGGKYCE GRRTRFRSCN TEDCPTGSAL TFREEQCAAY
NHRTDLIKSF

PGPMDWVPRY TGVAPQDQCK LTCQARALGY YYVLEPRVVD GTPCSPDSSS
VCVQGRCIHA

GCDRIIGSKK KFDKCMVCGG DGSGCSKQSG SFRKFRYGYN NVV TIPAGAT
HILVRQQGNP o

GHRSIYLALK LPDGSYALNG EYTLMPSPTD VVLPGAVSLR YSGATAASET
LSGHGPLAQP

LTLQVLVAGN PQDTRLRYSF FVPRPTPSTP RPIPQDWLHR RAQILEILRR

RPWAGRK

SEQ ID NO: 45 ~
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCA
CAGC

SEQ ID NO: 46—
MGWSCILFLVATATGVHS

SEQ ID NO: 47 -

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTCTCTTGTGCTGCCTCTGGATTCACTTCTAGTGACGCCTGGATGGAC

TGGGTCCGCCAGTCTCCAGAAAAGGGGCTTGAGTGGGTTGCTGAAATTAGAA

ACAAAGCTAATAATCATGCAAGACACTATGCTGAGTCTGTGAAAGGGAGGTT
CACCATCTCAAGAGATGATTCCAAAAGTAGTGTCTACCTGCAAATGAACAGC

TTAAGAGCTGAAGACTCTGGCATTTATTACTGTACCAGGACGTATTATTACGG
TAGCAGCTACGGATACTGCGATGTCTGGGGCACAGGGACCACGGTCACCGTC

TCCICA

SEQ ID NO: 48 -
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EVKLEESGGGLVQPGGSMKLSCAASGFTSSDAWMDWVRQSPEKGLEWVAEIRN
KANNHARITYAESVKGRFTISRDDSKSSVYLQMNSLRAEDSGIYYCTRTYY YGSS
YGYCDVWGTGTIVTVSS

SEQ ID NO: 49

GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAAC
TGTCACCATCACATGTCGAACAAGTGAGAATATTITACAGTTATTTAGCATGGT
ATCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAAC
CTTAGCAGAAGGTGTGCCATCAAGGTICAGTGGCAGTGGATCAGGCACACAG
TTTTCTCTGAAGATCAACAGCCTGCAGCCTGAAGATTITGGGAGTTATTCCTG
TCAACATCATTATGGTACTCCGTGGACGTTCGGTGGAGGCACCAAGCTGGAA
ATCAAA CGGGCT

SEQ ID NO: 50

DIQMTQSPASLSASVGETVTITCRTSENIYSYLAWYQQKQGKSPQLLVYNAKTLA
EGVPSRFSGSGSGTQFSLKINSLQPEDFGSYSCQHIIYGTPWTFGGGTKLEIKRA

SEQ 1D NO: 51

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTCTCCTGTACTGCCTCCGGATTCACTTTTAGTGACGCCTGGATGGAC
TGGGTCCGCCAGTCTCCAGAGAAGGGACTIGAGTGGGTTGCTGAAATTAGAC
ACAAAGCTAATGATCATGCAATATTTTATGATGAGTCTGTGAAAGGGAGGTT
CACCATCTCAAGAGATGATTCCAAAAATATTGTCTATCTGCAAATGAACAGTT
TAAGACCTGAGGACACCGGCATTTATTATTGTACCAGTCCTTTTGCTTATTGG
GGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ 1D NO: 52

EVKLEESGGGLVQPGGSMKLSCTASGFITFSDAWMDWVRQSPEKGLEWVAEIRIT
KANDHAIFYDESVKGRFTISRDDSKNIVYLOMNSLRPEDTGIYYCTSPFAYWGQG
TLVTVSA

SEQ 1D NO: 53

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCGTAACAGTGGGAGACA
GGGTCAGCATCACCTGCAAGGCCAGTCAGAGTGTGGGAACTACTATAGTCTG
GTATCAACAGAAACCAGGACAATCTCCTAAATTACTGATTTACTCTGCATCCA
ATCGGCACACTGGGGTCCCTGATCGCTICACAGGCAGTGGATCTGGGACAGA
TTTCATTCTCACCATTAACAATGTGCAGTCTGAGGACCTGGCAGATTATTTCT
GTCAGCAATATACCTCCTATCCATTCACGTTCGGCTCGGGOACAAAGTTGGAG
ATAAAA CGGGCT

SEQ ID NO: 54
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DIVMTQSQKIFMSVTVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLLIYSASNRH
TGVPDRIFTGSGSGTDFILTINNVQSEDLADYTCQQYTSYPFTFGSGTKLEIKRA

SEQ ID NO: 55
DAWMD

SEQ ID NO: 56

EIRNKANNHARHYALSVKG

SEQ ID NO: 57
TYYYGSSYGYCDV
SEQ ID NO: 58
RTSENIYSYLA
SEQ 11D NO: 59
NAKTLAE

SEQ ID NO: 60
QHHUYGTPWT

SEQ ID NO: 61

DAWMD

SEQ ID NO: 62
EIRHKANDIHAIFYDESVKG
SEQ ID NO: 63

PFAY

SEQ ID NO: 64
KASQSVGTTIV

SEQ ID NO: 65

SASNRHT
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SEQ ID NO: 66
QQYTSYPFT
SEQ ID NO: 67

GAGGTGAAGCTGGAGGAATCAGGAGGCGGACTGGTGCAGCCCGGCGGCAGL
ATGAAACTG
AGCTCGCGCTGCCTCTGGCTTCACCAGCTCTGACGCCTGGATGGATTGGGTGAG
GCAGAGC
CCCGAGAAGGGCCTGGAGTGOGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGCAGGTTCACCATCAGCAGGGACGACAGC
AAGAGCTCC
GTGTACCTGCAGATGAACAGCCTCCGGGCCGAGGACAGCGGCATCTACTACT
GCACCAGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGAACCGGCA
CACTAGTG
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCOGTGCACACCTTCC
CCGCCGTG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG
CTGCTGGCGAGGCCCCAGCGTGTICCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC |
CTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATIGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT
AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTICTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC
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AAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGG
CCCTGCAC
AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 68

EVKLEESGGGLVQPGGSMKLSCAASGFTSSDAWMDWVRQSPEKGLEWVAEIRN
KANNHARHYALESVKGRFTISRDDSKSSVYLOMNSLRAEDSGIYYCTRTYYYGSS
YGYCDVWGTGTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK
VDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD TLMISRTPEVTCVVVDYV
SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYK TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVM
HEALHNHYTQKSLSLSPGK

SEQ 1D NO: 69

GACATCCAGATGACCCAGAGCCCCGCCAGCCTGAGCGCAAGCGTGGGCGAGA
CCGTCACC
ATCACCTGCAGGACCAGCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAGCAG
GGCAAGAGCCCCCAGCTGCTGGTGTACAACGCCAAAACCCTGGCCGAAGGCG
TGCCCTCT
AGGTTCAGCGGAAGCGGAAGCGGCACCCAGTTCAGCCTCAAGATCAACTCCC
TGCAGCCC
GAGGACTTCGGCAGCTACAGCTGCCAGCACCACTACGGCACTCCCTGGACCT
TTGGCGGC _
GGCACCAAGCTGGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC o
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACA
ACTTCTAC
CCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC

CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 70

DIQMTQSPASLSASVGLETVTITCRTSENIYSYLAWYQQKQGKSPQLLVYNAKTLA
EGVPSRFSGSGSGTQFSLKINSLQPEDFGSYSCQHHYGTPWTFGGGTKLEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVIEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSINRGEC

SEQ 1D NO: 71
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GAGGTGAAACTGGAGGAAAGCGGCGGCGGACTGGTGCAGCCCGGCGGCTCA
ATGAAGCTG
AGCTGCACCGCCAGCGGCTTCACCTTCTCTGACGCCTGGATGGACTGGGTGAG
GCAGAGC
CCCGAGAAGGGCCTGGAGTGGGTGGCTGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCAGCAGGGACGACAGCA
AGAACATC
GTGTACCTCCAGATGAACAGCCTGAGGCCCGAGGATACCGGCATCTACTACT
GCACCAGC
CCCTTTGCCTATTGGGGCCAGGGCACACTAGTGACCGTGTCCAGCGCCAGCAC
CAAGGGC
CCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAG
CCGCCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACA
GCGGAGCC
CTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGT
ACAGCCTG
AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCT
GTAACGTG
AACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGC
TGTGACAAG
ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGT
GTICCTG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCIGTGTG
GTGGTGGATGTGAGCCACCGAGGACCCTGAGGTCGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGOA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGO
GCAACGTG
TTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGC

CTGTCCCCTGGCAAG

SEQ ID NO: 72
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EVKLEESGGGLVQPGGSMKLSCTASGITFSDAWMDWVRQSPEKGLEWVAEIRH
KANDHAIFYDESVKGRFTISRDDSKNIVYLOMNSLRPEDTGIYYCTSPEAYWGQG
TLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DK THTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEN
WYVDGVEVHNAK TKPREEQYNSTYRVVSVLTVLHQDWILNGKEYKCKVSNKAL
PAPIEKTISKAKGQPREPQV Y TLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESN
GQPENNYK TTPPVLDSDGSFFLYSKL TVDKSRWQQGNVESCSVMHEALHNHYT
QKSLSLSPGK

SEQ ID NO: 73

GACATCGTGATGACCCAGAGCCAGAAATTCATGAGCGTGACCGTGGGCGACA
GGGTGTCC
ATCACTTGCAAGGCCAGCCAGAGCGTGGGCACCACTATCGTGTGGTACCAGC
AGAAGCCC
GGCCAGAGCCCCAAGCTCCTGATCTACAGCGCCAGCAACAGGCACACCGGAG
TGCCCGAC

AGGTTTACTGGCAGCGGCTCAGGCACCGACTTCATCCTGACCATCAACAACGT

GCAGAGC
GAGGACCTGGCCGATTACTTCTGCCAGCAGTACACCAGCTACCCCTTCACCTT
CGGCTCA
GGGACCAAGCTGGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC '
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACA
ACTTCTAC
CCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC

CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 74

DIVMTQSQKIMSVTVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLLIYSASNRH
TGVPDRFTGSGSGTDFILTINNVQSEDLADYFCQQYTSYPFTFGSGTKLEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 75

GAGGTGAAGCTGGAGGAATCAGGAGGCGGACTGGTGCAGCCCGGCGGCAGE

ATGAAACTGAGCTGCGCTGCCTCTGGCTTCACCAGCTCTGACGCCTGGATGGA

TTGGGTGAGGCAGAGCCCCGAGAAGGGCCTGGAGTGGGTGGCCGAGATCAG

GAACAAGGCCAACAACCACGCCAGGCACTACGCCGAGAGCGTGAAGGGCAG
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GTTCACCATCAGCAGGGACGACAGCAAGAGCTCCGTGTACCTGCAGATGAAC
AGCCTCCGGGCCGAGGACAGCGGCATCTACTACTGCACCAGGACCTACTACT
ACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGAACCGGCACACTAGTCAC
CGTGAGCAGC

SEQ 1D NO: 76

LVKLEESGGGLVQPGGSMKLSCAASGITSSDAWMDWVRQSPLEKGLEWVAEIRN
KANNHARHYALESVKGRFTISRDDSKSSVYLOMNSLRALEDSGIYYCTRTYYYGSS
YGYCDVWGTGTLVTVSS

SLEQ 1D NO: 77

GACATCCAGATGACCCAGAGCCCCGCCAGCCTGAGCGCAAGCOGTGGGCGAGA
CCGTCACCATCACCTGCAGGACCAGCGAGAACATCTACAGCTACCTGGCCTG
GTATCAGCAGAAGCAGGGCAAGAGCCCCCAGCTGCTGGTIGTACAACGCCAAA
ACCCTGGCCGAAGGCGTGCCCTCTAGGTTCAGCGGAAGCGGAAGCGGCACCC
AGTTCAGCCTCAAGATCAACTCCCTGCAGCCCGAGGACTTCGGCAGCTACAG
CTGCCAGCACCACTACGGCACTCCCTGGACCTTITGGCGGCGGCACCAAGCTG
GAGATTAAGCGTACG

SEQ ID NO: 78

DIQMTQSPASLSASVGETVTITCRTSENIYSYLAWYQQKQGKSPQLLVYNAKTLA
EGVPSRFSGSGSGTQFSLKINSLQPLEDFGSYSCOQIIHYGTPWTFGGGTKLEIKRT

SEQ ID NO: 79

GAGGTGAAACTGGAGGAAAGCGGCGGCGGACTGGTGCAGCCCGGCGGCTCA
ATGAAGCTGAGCTGCACCGCCAGCGGCTTCACCTTCTCTGACGCCTGGATGGA
CIGGGTGAGGCAGAGCCCCGAGAAGGGCCTGGAGCTGGGTGGCTGAGATCAG
GCACAAGGCCAACGACCACGCCATCTTCTACGACGAGAGCGTGAAGGGCAGG
TTCACCATCAGCAGGGACGACAGCAAGAACATCGTGTACCTCCAGATGAACA
GCCTGAGGCCCGAGGATACCGGCATCTACTACTGCACCAGCCCCTTIGCCTAT
TGGGGCCAGGGCACACTAGTCACCGTGTCCAGC

SEQ 1D NO: 80

EVKLEESGGGLVQPGGSMKLSCTASGEFTFSDAWMDWVRQSPEKGLEWVALEIRI
KANDHAIFYDESVKGRFTISRDDSKNIVYLQMNSLRPEDTGIYYCTSPIFAYWGQG
TLVTVSS

SEQ 1D NO: 81

GACATCGTGATGACCCAGAGCCAGAAATTCATGAGCGTGACCGTGGGCGACA

GGGTGTCCATCACTTGCAAGGCCAGCCAGAGCGTGGGCACCACTATCGTGTG

GTACCAGCAGAAGCCCGGCCAGAGCCCCAAGCTCCTGATCTACAGCGCCAGC
12/41




20

25

30

40

45

AACAGGCACACCGGAGTGCCCGACAGGTTTACTGGCAGCGGCTCAGGCACCG
ACTTCATCCTGACCATCAACAACGTGCAGAGCGAGGACCTGGCCGATTACTTC
TGCCAGCAGTACACCAGCTACCCCTTCACCTTCGGCTCAGGGACCAAGCTGG
AGATTAAGCGTACG

SEQ 1D NO: 82

DIVMTQSQKFMSVTVGDRVSITCKASQSVGTTIVWYQQKPGQSPKLLIYSASNRH
TGVPDRFTGSGSGTDFILTINNVQSEDLADYFCQQY TSYPFTFGSGTKLEIKRT

SEQ ID NO: 83

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCTTICAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCIGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCCTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCGCCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTG . :
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG
CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
GAGCAGTACAACAGCACCTACCGGGTCGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG _
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT
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AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTTCTAC
CCCAGCGACATCOGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC
AAGAGCAGATGGCAGCAGGGCAACGTGTTICAGCTGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ IDNO: 84

EVQLVESGGGLVQPGGSLRLSCAASGFTTSDAWMDWVYRQAPGKGLEWVALELIRN
KANNHARHYALSVKGRFTISRDNAKNSLYLQMNSLRALEDTAVYYCARTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVIHTFPAVLQSSGLYSLSSVVTVPSSSLGTOQTYICNVNITKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVD
VSHEDPEVKINWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVIDSDGSFFLYSKLTVDKSRWQQGNVEFSCS
VMHEALIINHYTQKSLSLSPGK

SEQ 1D NO: 85

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CICAGGCTG
TCITGCGCTGCCTCCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGG TGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC ‘
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTG
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTICC
CCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCTG
GGCACCCAGACCTACAYCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG
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CIGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CTGAGGTG
AAGTITCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG '
GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG '
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT
AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC
AAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ D NO: 86

EVQLVESGGGLVQPGGSLRLSCAASGFTIFSDAWMDWYVRQAPGKGLEWVAEIRN
KANNHARHYALSVKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 87

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCYCCGGCT TCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC .
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCT
AAGAACAGC -
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCGCCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTG
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ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTICC
CCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGIG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCTG
GGCACCCAGACCTACATCTGTAACGTIGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG
CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTIGGTGGATGTGAGCCACGAGGACC
CTGAGGIG
AAGTTCAACTGGTACGIGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CI'GCCCCCT
AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCITCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC L
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC
AAGAGCAGATGGCAGCAGGGCAACGTGTICAGCIGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 88

EVQLVESGGGLVQPGGSLRILSCAASGFTSSDAWMDWVRQAPGKGLEWVAEIRN
KANNHARITY AESVKGRETISRDNAKNSLYLOQMNSLRAEDTAVYYCARTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVIPLAPSSKSTSGG TAALGCLVKDYI'PEPY
TVSWNSGALTSGVHTFPAVILQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVIINAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGY
YPSDIAVEWLESNGQPENNYKTTPPVLDSDGSIFLYSKLTVDKSRWQQGNVESCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 89
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CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC
CIGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATIGCGACGTGTGGGGCCAGGGCA
CACTAGTG
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCIG |
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG ;
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG
CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT )
AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC o
AAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 90
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EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGLEWVALIRN
KANNHARHYAESVKGRETISRDNAKNSLYLOQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVIINAKTKPREEQYNSTYRVVSVLTVLIIQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGIE
YPSDIAVEWESNGQPENNYKTIPPVLDSDGSIFLYSKILTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 91

GAGGTGCAGCTGGTCGAAAGCGGCGGLGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATOGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACGACGCC
AAGAACAGC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTG
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA

GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCGAACCG
GITGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCATG
CTGCAGAGCAGCGGCCTIGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCA
GCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTG
CCCCCGAG

CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CIGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT
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AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTITCCTGTACAGCAAGCTGAC
CGTGGAC
AAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 92

EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGLEWVALEIRN
KANNHARHYALSVKGRFTISRDDAKNSLYLQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKI'NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVIESCS
VMHEALHNHY TQKSLSLSPGK

SEQ ID NO: 93

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTGTCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGA
TIGGGTGAGGCAGGCCCCCGGCAAAGGCCTGGAGTGGGTGGCCGAGA TCAGG
AACAAGGCCAACAACCACGCCAGGCACTACGCCGAGAGCGTGAAGGGGAGG
TTCACCATCAGCAGGGACAACGCCAAGAACAGCGTCTACCTGCAGATGAACA
GCCTGAGGGCCGAGGACACCGCCGTGTACTACTGCACCCGGACCTACTACTA
CGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCACACTAGTGACC
GTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCA
GCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTA
CTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGC
GTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCA
GCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAA
CGTGAACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAA
GAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGG
GAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATC
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAA
GACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTG
CTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGG
TGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAA
GGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAG
CTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCA
GCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACA
AGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAG
19/41
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CTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCG
TGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGAGCCTGTC
CCCTGGCAAG

SEQ ID NO: 94

EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGLEWVALIRN
KANNHARHYAESVKGRFTISRDNAKNSVYLOQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYFPLEPV
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVELIPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKINWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGE
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVISCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 95

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACGACGCC
AAGAACAGC
GTCTACCTGCAGATGAACAGCCTGAGGGCCCAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTG
ACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCA
GCAGCAAG
AGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCC
CCOAACCG
GTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGIG
CTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTCGACCGTGCCCAGCA
GCAGCCIG
GGCACCCAGACCTACATCTIGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAG
AAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCIG
CCCCCGAG
CTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCT
GATGATC :
AGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACC
CTGAGGTG
AAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGC
CCAGGGAG
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GAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACC
AGGATTGG
CTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCC
CTATCGAG
AAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACC
CTGCCCCCT
AGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGG
GCTTCTAC
CCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAAC
TACAAGACC
ACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGAC
CGTGGAC
AAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGG
CCCTGCAC

AATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 96

EVQLVESGGGLVQPGGSLRLSCAASGITSSDAWMDWVRQAPGKGLEWVALIRN
KANNHARHYAESVKGRFTISRDDAKNSVYLOQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNT
KVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVITCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVISCS
VMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 97

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGTGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGATCTACAACGCCAAGACACTGGCCGAGGGCG
TGCCCAGC

AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCT

GCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACCTT
CGGCCAG o
GGCACCAAGCTGGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC s
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACA
ACTTCTAC
CCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
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CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC
CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 98

DIQMTQSPSSLSASVGDRVTITCRTSENIYSYLAWYQQKPGKAPKLLIYNAKTLALRL
GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQIHYGTPWTFGQGTKLEIKRTVAA
PSVIIFPPSDEQLKSGTASYVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTLEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ 1D NO: 99

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGTGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGGTGTACAACGCCAAGACACTGGCCGAGGGCG
TGCCCAGC
AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCT
GCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACCTT
CGGCCAG
GGCACCAAGCTGGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACA
ACTTCTAC
CCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC

CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ 1D NO: 100

DIQMTQSPSSLSASVGDRVTITCRTSENIYSYLAWYQQKPGKAPKLLVYNAKTLA
EGVPSRFSGSGSGTDITLTISSLQPEDFATYYCQHHYGTPWITFGOQGTKLEIKRTVA
APSVITFPPSDEQLKSGTASVVCLLNNIYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 101

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGTGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC
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GGCAAGGCCCCCCAGCTCCTGGTGTACAACGCCAAGACACTGGCCGAGGGES
TGCCCAGC
AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCT
GCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACC!T
CGGCCAG |
GGCACCAAGCTGGAGATTAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC |
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACA
ACTTCTAC
CCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC

CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQ ID NO: 102

DIQMTQSPSSLSASVGDRVTITCRTSENTYSYLAWYQQKPGKAPQLLVYNAKTLA
EGVPSRFSGSGSGTDITLTISSLQPEDFATYYCQHHYGTPWTFGQGTKLEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQ
DSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 103

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACAACAGCA
AGAACACC
CIGIACClGCAGAIGAACAGCCTGAGGGCCGAAGACACCGCIGFG]ACIACI
GCGCCAAG
(XXH?TGCC]ACTGGGGCCAGGGAACACTAGlGACCGlGlCCAGCGCCAGCA
CCAAGGGC
CCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAG
CCGCCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACA
GCGGAGCC
CTGACCAGCGGCGIGCACACC]lCCCCGCCGTGCIGCAGAGCAGCGGCCICl
ACAGCCTG
AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCT
GTAACGTG
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AACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGC
TGTGACAAG
ACCCACACCTGCCCCCCCTOGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGT
GTTCCTG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCTGTGTG
GTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTG
TICAGCTGCTCCGTGATGCACCGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGC

CTGTCCCCTGGCAAG

SEQ 1D NO: 104

EVQLLESGGGLVQPGGSLRLSCAASGITIFSDAWMDWYVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAKPFAYWG
QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTIPAVLQSSGLYSLSSVVITVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVILFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLIHQDWINGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVLEWES
NGQPENNYKTTPPVLDSDGSIFFLYSKLTVDKSRWQQGNVESCSVMHEALIINHY
TQKSLSLSPGK

SEQ 1D NO: 105

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACAACAGCA
AGAACACC
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Cral ACCIGCAGAlGAACAGCC]GAGGGCCGAAGACACCGClGIG]AC]ACl
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGCGCCAGCA
CCAAGGGC
CCCAGCAGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAG
CCGCCCTG
GGCIGCCIGGIGAAGGACIACFiCCCCGAACCGGIGACCGJGlCCIGGAACA
GCGGAGCC
CTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGT
ACAGCCTG
AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCT
GTAACGTG
AACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGC
TGTGACAAG

ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGT

GTTCCTG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCTGTGTG
GTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG B
GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GlGICCClGACCIGCCIGG[GAAGGGC]]C[ACCCCAGCGACAICGCCG]GGA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTG
IICAGCIGCICCGIGAIGCACGAGGCCPIGCACAA1CAC!ACACCCAGAAGA
GCCTGAGC L

CIGTCCCCTGGCAAG o

SEQ ID NO: 106

EVQLLESGGGLVQPGGSLRLSCAASGFTISDAWMDWVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCTSPIFAYWGQ
GTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES
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NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVIFSCSVMIEALINITY
TQKSLSLSPGK

SEQ ID NO: 107

GAGGTGCAGCTCCTGGAGAGCGGCGOGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACUTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACGACAGCA
AGAACACC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGCGCCAGCA
CCAAGGGC
CCCAGCGTGTTCCCCCTGGCLCCCCAGCAGCAAGAGCACCAGCGGCGGCACAG
CCGCCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACA
GCGGAGCC
CTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGT
ACAGCCTG
AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCT
GTAACGTG
AACCACAAGCCCAGCAACACCAAGGTGOGACAAGAAGGTGGAGCCCAAGAGC
TGTGACAAG
ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCET
GTTCCTG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCTGTGTG
GTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGOGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTG '
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TTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGC
CTGTCCCCTGGCAAG

SEQ ID NO: 108

EVQLLESGGGLVQYGGSLRLSCAASGITFSDAWMDWVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRFTISRDDSKNTLYLQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES

TQKSLSLSPGK
SEQ ID NO: 109

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCGCCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC |
TTCTACGACGAGAGCGTGAAGGGCAGG ITCACCATCTCCAGGGACAACAGCA
AGAACACC
GIGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGCGCCAGCA
CCAAGGGC
CCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAG
CCGCCCTG ‘
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACA
GCGGAGCC »
CTGACCAGCGGCGTGCACACCTTCCCCGECGTGCTGCAGAGCAGCGGCCTGT
ACAGCCTG
AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCY
GTAACGTG
AACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGC
TGTGACAAG
ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGT
GTTCCTG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCTGTGTG
GTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG
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GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG
CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCCGACATCGCCGTGGA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTG
TTCAGCTGCTCCGTOATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGC

CTGTCCCCTGGCAAG

SEQ ID NO: 110

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDAWMDWVRQAPGKGLEWVALEIRH
KANDHAIFYDESVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYIPEPVIVSWNSGALT
SGVIITFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPLEVKE
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVISCSVMITEALHNITY
TQKSLSLSPGK

SEQID NO: 111

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCGCCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACGACAGCA
AGAACACC
GTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCG TG TCCAGCGCCAGCA
CCAAGGGC
CCCAGCGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAC
CCGCCCTG
GGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTCACCGTGTCCTGGAACA
GCGGAGCC :
CTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTIGCAGAGCAGCGGCCTGT
ACAGCCTG
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AGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCT
GTAACGTG
AACCACAAGCCCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGC

TGTGACAAG
ACCCACACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGT
GTTCCIG
TTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGA
CCTGTGTG
GTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGG
ACGGCGTG
GAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACC
TACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACA
AGTGTAAG
GTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCA
AGGGCCAG

CCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCA
AGAACCAG
GTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGA
GTGGGAG
AGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACA
GCGATGGC |
AGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGG
GCAACGTG .
TTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGA
GCCTGAGC

CTGTCCCCTGGCAAG

SEQID NO: 112

EVQLILESGGGLVQPGGSLRLSCAASGETIFSDAWMDWVRQAPGKGLEWVAEIRH
KANDHAIFYDESVKGRFTISRDDSKNTVYLQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSSASTKGPSVIPLAPSSKSTSGGTAALGCLVKDYFPEPVIVSWNSGALT
SGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPELLGGPSVELFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKY
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWES
NGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK '

SEQIDNO: 113

GACATCCAGATGACCCAGAGCCCCTCAAGCCTGICTGCCAGCGTGGGCGACA
GGGTGACC
ATTACCTGCAAGGCCAGCCAGAGCGTCGGCACCACCATCGTGTGGTACCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGATCTACAGCGCCAGCAACAGGCACACCGGCG
TGCCTAGC
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AGGTTTAGCGGAAGCGGCAGCGGCACCGACTTCACCCTGACAATCAGCAGCC
TGCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCAGTACACCAGCTATCCCTTCACCTT
CGGCCAG
GGCACCAAGCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCC
AGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGOGTGTGTCTGCTGAACA
ACTTCTAC
CCCCOGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGC
AACAGCCAG
GAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC
ACCCTGACC
CTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCC
ACCAGGGC

CTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGC

SEQID NO: 114

DIQMTQSPSSLSASVGDRVTITCKASQSVGTTIVWYQQKPGKAPKLLIYSASNRHT
GVPSRFSGSGSGTDITLTISSLQPEDFATYYCQQY TSYPFTFGQGTKLEIKRTVAAP
SVIIFPPSDEQLKSGTASVVCLLNNFFYPREAKVQWKVDNALQSGNSQESVTEQDS
KDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 115

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGUGACAACGCC
AAGAACAGC
CTGTACCIGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCGCCCGO
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQ ID NO: 116
EVQLVESGGGLYQPGGSLRLSCAASGFTFSDAWMDWYRQAPGKGLEWVALIRN
KANNHARITY AESVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARTY YYGS
SYGYCDVWGQGTLVTVSS
SEQ ID NO: 117
GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
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TCTTGCGCTGCCTCCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC ‘
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQ ID NO: 118

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDAWMDWVRQAPGKGLEWVAEIRN
KANNHARHYAESVKGRFTISRDNAKNSLYLOQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSS

Cy

SEQ 1D NO: 119

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTICACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCGCCCGO -
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQ 1D NO: 120

EVQLVIESGGG LVQPGGSLRLSCAASGFTSSDAW MDWVRQAPGKGLEWVAEIRN
KANNHARHYAESVKGRFTISRDNAKNSLYLQMNSLRAEDTAVYYCARTYYYGS
SYGYCDVWGQGTLVTVSS

SEQ ID NO: 121

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATIGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC
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CTGTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQ ID NO: 122

EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGILEWVAEIRN
KANNHARHYAESVKGRFTISRDNAKNSLY LQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSS

SEQ ID NO: 123

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACGACGCC
AAGAACAGC
CTGTACCIGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQID NO: 124

LEVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWYVRQAPGKGLEWVAEIRN
KANNHARHYAESVKGRFTISRDDAKNSLYLOMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSS

SEQ ID NO: 125

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CTCAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACAACGCC
AAGAACAGC
GTCTACCTGCAGATGAACAGCCTGAGGGCCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQID NO: 126
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EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGLEWVAEIRN
KANNHARHYAESVKGRFTISRDNAKNSVYLOMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVITVSS

SEQ ID NO: 127

GAGGTGCAGCTGGTCGAAAGCGGCGGCGGCCTGGTGCAGCCCGGAGGCAGC
CICAGGCTG
TCTTGCGCTGCCTCCGGCTTCACCAGCAGCGACGCCTGGATGGATTGGGTGAG
GCAGGCC
CCCOGGCAAAGGCCTGGAGTGGGTGGCCGAGATCAGGAACAAGGCCAACAAC
CACGCCAGG
CACTACGCCGAGAGCGTGAAGGGGAGGTTCACCATCAGCAGGGACGACGCC
AAGAACAGC
GTCTACCTGCAGATGAACAGCCTGAGGGCCGAGGACACCGCCGTGTACTACT
GCACCCGG
ACCTACTACTACGGGAGCAGCTACGGCTATTGCGACGTGTGGGGCCAGGGCA
CACTAGTGACCGTGTCCAGC

SEQ ID NO: 128

EVQLVESGGGLVQPGGSLRLSCAASGFTSSDAWMDWVRQAPGKGLEWVAEIRN
KANNHARHYAESVKGRITISRDDAKNSVYLQMNSLRAEDTAVYYCTRTYYYGS
SYGYCDVWGQGTLVTVSS

SEQ 1D NO: 129

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGTGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGATCTACAACGCCAAGACACTGGCCGAGGGCG
TGCCCAGC
AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCT
GCAGCCC )
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACCTT
CGGCCAG

GGCACCAAGCTGGAGATTAAGCGTACG

SEQ ID NO: 130
DIOMTQSPSSLSASVGDRVTITCRTSENIYSYLAWYQQKPGKAPKLLIYNAKTLAL

GVPSRESGSGSGTDITLTISSLQPEDFATYYCQHHYGTPWTFGQGTKLEIKRT
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SEQ 1D NO: 131

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGTGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGGTGTACAACGCCAAGACACTGGCCGAGGGCG
TGCCCAGC
AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCT
GCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACCTT
CGGCCAG

GGCACCAAGCTGGAGATTAAGCGTACG

SEQ ID NO: 132

DIQMTQSPSSLSASVGDRVTITCRTSENIYSYLAWYQQKPGKAPKLLVYNAKTLA
EGVPSRESGSGSGTDFTLTISSLQPEDFATYYCQHHYGTPWTFGQGTKLEIKRT

SEQ 1D NO: 133

GACATCCAGATGACCCAGAGCCCCAGCAGCCTGAGCGCTAGCGTGGGCGACA
GGGIGACC
ATCACCTGCAGGACCTCCGAGAACATCTACAGCTACCTGGCCTGGTATCAGC
AGAAACCC _
GGCAAGGCCCCCCAGCTCCTGGTGTACAACGCCAAGACACTGGCCGAGGGCG
TGCCCAGC
AGGTTCTCAGGCAGCGGCTCTGGGACCGACTTCACCCTGACCATCAGCAGCCYT
GCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCACCACTACGGAACCCCCTGGACCTT
CGGCCAG

GGCACCAAGCTGGAGATTAAGCGTACG

SEQID NO: 134

DIQMTQSPSSLSASVGDRVTTTICRTSENIYSYLAWYQQKPGKAPQLLVYNAKTLA
LEGVPSRISGSGSGTDFTLTISSLQPEDFATYYCQHITYGTPWTIFGQGTKLEIKRT

SEQ 1D NO: 135

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
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TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACAACAGCA
AGAACACC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCGCCAAG
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGC

SEQ ID NO: 136

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDAWMDWVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRFTISRDNSKNTLYLQMNSLRAEDTAVY YCAKPFAYWG
QGTLVTVSS

SEQ IDNO: 137

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC |
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACAACAGCA
AGAACACC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGC

SEQID NO: 138

EVQLLESGGGLVQPGGSLRLSCAASGFTFSDAWMDWVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRITISRDNSKNTLYLQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSS o

SEQ ID NO: 139

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTICAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCAGCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACGACAGCA
AGAACACC
CTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC |
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGC

SEQ 1D NO: 140
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EVQLLESGGGLVQPGGSILRLSCAASGFIFSDAWMDWVRQAPGKGLEWVSEIRH
KANDHAIFYDESVKGRETISRDDSKNTLYLOMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSS

SEQ ID NO: 141

GAGGTGCAGCTCCTGGAGAGCGGCGGGGECCTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTTCAGCGACGCCTGOATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCGCCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACAACAGCA
AGAACACC
GTGTACCTGCAGATGAACAGCCTGAGGGCCGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTGTCCAGC

SEQ ID NO: 142

EVQLLESGGGLVQPGGSLRLSCAASGITFSDAWMDWVRQAPGKGLEWVALIRH
KANDHAIFYDESVKGRFTISRDNSKNTVYLQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSS

SEQ ID NO: 143

GAGGTGCAGCTCCTGGAGAGCGGCGGGOGOCECTGGTGCAGCCCGGCGGCAGCC
TGAGACTG
AGCTGCGCCGCAAGCGGCTTCACCTICAGCGACGCCTGGATGGATTGGGTGA
GGCAGGCC
CCCGGCAAAGGACTGGAGTGGGTCGCCGAGATCAGGCACAAGGCCAACGAC
CACGCCATC
TTCTACGACGAGAGCGTGAAGGGCAGGTTCACCATCTCCAGGGACGACAGCA
AGAACACC
GTGTACCTGCAGATGAACAGCCTGAGGGCCOGAAGACACCGCTGTGTACTACT
GCACCAGC
CCCTTTGCCTACTGGGGCCAGGGAACACTAGTGACCGTAGTCCAGC

SEQ I NO: 144
EVQLLESGGGLVQPGGSLRISCAASGFIFSDAWMDWVRQAPGKGLEWVAEIRH
KANDHAIFYDESVKGRFTISRDDSKNTVYLQMNSLRAEDTAVYYCTSPFAY WGQ
GTLVTVSS
SEQ 1D NO: 145
GACATCCAGATGACCCAGAGCCCCTCAAGCCTGTCTGCCAGCGTGGGCGACA
GGGTGACC
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ATTACCTGCAAGGCCAGCCAGAGCGTCGGCACCACCATCGTGTGGTACCAGC
AGAAACCC
GGCAAGGCCCCCAAGCTCCTGATCTACAGCGCCAGCAACAGGCACACCGGCG
TGCCTAGC
AGGTTTAGCGGAAGCGGCAGCGGCACCGACTTCACCCTGACAATCAGCAGCC
TGCAGCCC
GAGGACTTCGCCACCTACTACTGCCAGCAGTACACCAGCTATCCCTTCACCTT
CGGCCAG

GGCACCAAGCTGGAGATCAAGCGTACG

SEQ ID NO: 146

DIQMTQSPSSLSASVGDRVTITCKASQSVGTTIVWYQQKPGKAPKLLIYSASNRHT

GVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQYTSYPFTFGQGTKLEIKRT
SLEQ ID NO: 147

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTCTCCTGTACTGCCTCCGGATTCACTTTTAGTGACGCCTGGATGGAC
TGGGTCCGCCAGTCTCCAGAGAAGGGACTTGAGTGGGTTGCTGAAATTAGAC
ACAAAGCTAATGATCATGCAATATTTTATGATGAGTCTGTGAAAGGGAGGTT
CACCATCTCAAGAGATGATTCCAAAAATATTGTCTATCTGCAAATGAACAGTT
TAAGACCTGAGGACACCGGCATTTATTATTGTACCAGTCCTTTTGCTTATTGG
GGCCAAGGGACTCYGGTCACTGTCTCTGCA

SEQ ID NO: 148

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCGTAACAGTGGGAGACA
GGGTCAGCATCACCTGCAAGGCCAGTCAGAGTGTGGGAACTACTATAGTCTG
GTATCAACAGAAACCAGGACAATCTCCTAAATTACTGATTTACTCTGCATCCA
ATCGGCACACTGGGGTCCCTGATCGCTTCACAGGCAGTGGATCTGGGACAGA
TTTCATTCTCACCATTAACAATGTGCAGTCTGAGGACCTGGCAGATTATTTCT
GTCAGCAATATACCTCCTATCCATTCACGTTCGGCTCGGGGACAAAGTTGGAG
ATAAAACGGGCT

SEQ ID NO: 149

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTCTCTTGTGCTGCCTCTGGATTCACTTCTAGTGACGCCTGGATGGAC
TGGGTCCGCCAGTCTCCAGAAAAGGGGCTTGAGTGGGTTGCTGAAATTAGAA
ACAAAGCTAATAATCATGCAAGACACTATGCTGAGTCTGTGAAAGGGAGGTT
CACCATCTCAAGAGATGATTCCAAAAGTAGTGTCTACCTGCAAATGAACAGC
TTAAGAGCTGAAGACTCTGGCATTTATTACTGTACCAGGACGTATTATTACGG
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TAGCAGCTACGGATACTGCGATGTCTGGGGCACAGGGACCACGGTCACCGTC
TCCTCA

SEQ ID NO: 150

GACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGCATCTGTGGGAGAAAC
TGTCACCATCACATGTCGAACAAGTGAGAATATTTACAGTTATTTAGCATGGT
ATCAGCAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTATAATGCAAAAAC
CTTAGCAGAAGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCAGGCACACAG
TTTTCTCTGAAGATCAACAGCCTGCAGCCTGAAGATTTTGGGAGTTATICCTG
TCAACATCATTATGGTACTCCGTGGACGTTCGGTGGAGGCACCAAGCTGGAA
ATCAAACGGGCT

SEQ ID NO: 151

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACT
CTCTTGTGCTGCCTCTGGAATCACTTTTAGTGATGCCTGGATGGACTGGGTCC
GCCAGTC
TCCAGAGAAGGGGCTTGAGTGGGTTGCTGACATTAGAAACACAGCTAATAAT
CATGCAAC
ATTCTATGCTGAGTCTGTGAAAGGGAGGTTCACCATCTCAAGAGATGATTCCA
AAAGTAC
TGTCTACCTGCAAATGAACACCTTAAGACCTGAAGACACTGGCATITATTACT
GTACCAG
CCCTTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO: 152

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCACAACAGTAGGAGACA
GGGTCAG
CATCACCIGCAAGGCCAGTCAAAATGTGGGTACTGCTGTAGTCTGGTTTCAAC
AGAAACC
AGGACAATCTCCTAAACTACTGATITACTCAGCATCCAATCGGTACACCAGAG
TCCCTGA
TCGCTICACAGGCAGTGGATCTGGGACAGATTICACTCTCACCATTAGCAATG
TGCAGTC
TGAAGACCTGGCAGATTATTITCTGTCAGCAATATGTCAACTATCCATICACGT
TCGGCTC

GGGGACAAAATTGGAAATAAAA CGGGCT

SEQ 1D NO: 153

38/41




15

20

25

35

40

45

GAAGTGAAGTTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTC
TCCTGTGCTGCCTCCGGATTTATITTTAGTGACGCCTGGATGGACTGGGTCCG
CCAGTCT
CCAGAGAAGGGACTTGAGTGGGTTGCTGAAATTAGACACAAAGCTAATGATT
ATGCAATA
TTTTATGATGAGTCTGTGAAAGGGAGGTTCACCATCTCAAGAGATGATTCCAA
AAGTATT
GTCTATCTGCAAATGAACAACTTAAGACCTGAAGACACCGGCATTTATTATTG
TACCAGT

CCTTITGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ 1D NO: 154

GACATTGTGATGACCCAGTCTCAAAAATTCATGTCCGTAACAGTGGGAGACA
GGGTCAGC
ATCACCTGCAAGGCCAGTCAGAGTGTGGGAACTACTATAGTCTGGTATCAAC
AGAAACCA
GGACAATCTCCTAAATTACTGATTTACTCAGCATCCAATCGACACACTGGAGT
CCCTGAT
CGCTICACAGGCAGTGGATCTGGGACAGATTTCATTCTCACCATTAGCAATGT
GCAGTCT
GAAGACCTGGCAGATTATTTCTGTCAGCAATATAGCAGCTATCCATTCACGTT
CGGCTCG

GGGACAAAGTTGGAAATAAAA CGGGCT

SEQ ID NO: 155

GAGGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGTGCAACCTGGAGGATCCA
TGAAACTC
TCCTGTGCTGCCTCTGGATTCACTTTTAGTGACGCCTGGATGGACTGGGTCCG
CCAGTCT
CCAGAGAAGGGACTTGAGTGGGTTGCTGAAATTAGACACAAAGCTAATGATC
ATGCAATA
TTTTATGATGAGTCTGTGAAAGGGAGGTTCACCATCTCAAGAGATGATTCCAA
AAGTATT
GTCTATCTGCAAATGAACAGCTTAAGACCTGAAGACACCGGCATTTATTATTG
TACCAGT

CCTTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ D NO: 156
GACATTGTGATGACCCAGTCTCAAAGATTCATGTCCGTAACAGTGGGAGACA

GGGTCAGC
39/41
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ATCACCTGCAAGGCCAGTCAGAGTGTGGGTACTACTATAGTCTGGTATCAAC
AGAAACCA
GGACAATCTCCTAAACTACTGATITTACTCAGCATCCACTCGGTATACTGGGGT
CCCTGAT
CGCTTCACAGGCGGTGGATCTGGGACAGATTTCATICTCACCATTAACAATGT
GCAGTCT
GAAGACCTGGCAGATTATTTCTGTCAGCAGTATAGCAGCTATCCATTCACGTT
CGGCTCG

GGGACAAAGTTGGAAATAAAA CGGGCT

SEQ 1D NO: 157

GAAGTGAAGCTTGAGGAGTCTGGAGGAGGCTTGGGGCAACCTGGAGGATCCA
TGAAACTC
TCTTGTGCTGCCITCTGGATTCAATTTTAGTGACGCCTGGATGGACTGGGTCCG
CCAGTCT
CCAGAAAAGGGGCTTGAGTGGGTTGCTGAAATTAGACACAAAGCTAATGATC
ATGCAATA
TICTATGCTGAGTCTGTGAAAGGGAGGTTCACCATCTCAAGAGATGATTCCAA
AAGTAGT
GTCTACCTCCAAATGAACAGCTTAAGAGCTGAAGACACTGGCATITATIACTG
TACCAGC

CCTTTTGCTTACTGGGGCCAAGGGACTCTGGTCACTGTCTCTGCA

SEQ ID NO: 158

LEVQLLESGGGLVQPGGSILRLSCAASGETIFSDAWMDWVRQAPGKGLEWVALIRH
KANDHAIFYDESVKGRETISRDDSKNTVYLOQMNSLRAEDTAVYYCTSPFAYWGQ
GTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVEKDYIPEPVIVSWNSGALT
SGVIITFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
CDKTHTCPPCPAPLELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKY
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKA
LPAPIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGIYPSDIAVEWLES
NGQPENNYKTTPPVLDSDGSITLYSKLTVDKSRWQQGNVISCSVMIEALHNIY
TQKSLSLSPGK

SEQ ID NO: 159

GAGGTGCAGCTCCTGGAGAGCGGCGGGGGCCIGGTGCAGCCCGGCGGCAGCC
TGAGACTGAGCTGCGCCGCAAGCGGCTTCACC I TCAGCGACGCCTGGATGGA
TTGGGTGAGGCAGGCCCCCGGCAAAGGACTGGAGTGGG TCGCCGAGATCAGG
CACAAGGCCAACGACCACGCCATCTTCTACGACGAGAGCGTGAAGGGCAGGT
TCACCATCTCCAGGGACGACAGCAAGAACACCGTGTACCTGCAGATGAACAG
CCTGAGGGCCGAAGACACCGCTGTGTACTACTGCACCAGCCCCTTTGCCTACT
GGGGCCAGGGAACACTAGTGACCG IGTCCAGCGCCAGCACCAAGGGCCCCAG
40/41
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CGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCC
CTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGA
ACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
CAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGG
TGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCC
CTGCCCTGCCCCCGAGCTGGCCGGAGCCCCCAGCGTGTTCCTGTTCCCCCCCA
AGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGT
GGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGAC
GGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAAC
AGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGA
ACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTAT
COAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTA
CACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACC
TGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCA
ACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGA
TGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAG
CAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACT
ACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

41/41
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Box No. IE Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of ccr_mi‘:‘ﬁ‘claims under Article 17(2)(a) for the following reasons:

1. [:] Claims Nos.:

beeause they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
cxtent that no meaningful international search can be carried out, specifically:

3. DX Claims Nos.: 59, 11-26, 33, 35, 38-42, 45-49, and 58
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11} Ohservations where unity of invention is Iacking {(Continuation of item 3 of first sheet}

This International Scarching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions of groups of inventions which are not sa linked as 1o form a single general inventive
concept under PCT Rule 13.1.

Group I+; Claims 1-4, 10, 29-32, 34, 36-37, 43-44, 50-57, and 59, drawn to an isolated antigen binding protein , an isoclated monoclonal
antibody, and an isolated polynuctectide encoding an antibody domain, whore the first named inventlon will be searched (claims 14,
10, 29, 31, 32, 34, 36-37, 43-44, 50-57, and 59) and Is limited to an isolated monoctonal antibody or antigen binding domain comprising
the six CDAs recitad in ctaim 29, namely SEQ 10 NO:2, SEQ 1D NO:13, SEQ 10 NO: 18, SEQ D NO:20, SEQ ID NO:22 and SEQ 1D
NQ:27, and the sequences which cncode domains (e.g. VH or VL domains) comprising the sequences, namaly, nucleic acid SEQ 1D
NOS: 67, 69, 75, 77, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 115, 117,119, 121, 123, 125, 127, 129, 131, and 133, and the amino acid
sequentes which are encoded thereby, namely SEQ 1D NOS: 68, 70, 76, 78, 84, B6, 88, 80, 92, 94, 96, 98, 100, 102, 116, 118, 120,
122,124,126, 128, 130, 132, and 134, respectively. Applicant may have the set of CDRs rocitod in claim 30, and any domains (o.g. VH
ar VL domalns) which comprise or encode {he CDRs, searched for an additiona! search fee, Additionally or aliernatively, Applicant may
select ona or more antibody VH or V0L domains searched for an additional search fee(s) as follows.

Sestsesesiseses et st batasees Go SUNDIEMENTE] BOX 10 COMINUG *++++++++4+++ 2 ststtsatrnsutisisisssssnasaenns

1. D As all required additienal search fees were timely paid by the applicant, this intemational search report covers all searchable
claims.

2. D As al) searchable claims could be scarched without effort justifving additional fees, this Authority did not invite payment of
additional fees,

3 D As only some of the required additional search fees were timely paid by the applicant, this intemational search repont covers
only those claims for which fees were paid, specifically claims Mas,;

R TI

4. E Mo required additional scarch fees were timely paid by the applicant. Consequently, this international scarch report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
claims 1-4, 10, 29, 31, 32, 34, 36-37, 43-44, 50-97, and 59, restricted to SEQ (D NO: 2, 13, 18, 20, 22, 27, 67-70, 75-78, B3-
102, 115-134 : .

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

[:] The additional search fees were accompanicd by the applicant's protest but the applicable proiest
fee was not paid within the time [imit specified in the invitation.

D Mo pratest accompanied the payment of additional scarch fees.
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In continuation of Box III. LOU. o

Addilionally or alternativaly, Applicant may selec! one or more antibedy VH or VL domains searched for an additional search lee(s) as
follows. Dus to the number of sequences in this application, Groups I+ will be defined as necessary depending on Applicant’s ultimate
payment of additional {eos. The additional sequencos will bo searched if applicant pays for each addilional sequenca or shows that the
sequences share a spocial lechnical feature, i.e. a common structure or featuro that definns a contribution ovar the prior art, Note that
each addilional sequence to bo searched must be specilied by the Applicant in the rasponse to this invitation and must either (1) have
an additional invention fee paid or (2) have a showing that the sequences share a common siructuse or leature that defines a
contribution gver the prior art.

The inventions listed as Group |+ does not relate to a single general inventive concap! under PCT RAule 13.1 because, under PCT Aule
13.2, they lack tha same ar corresponding special technical leatures for the following reasons:

The inventions of Group |+ shares the fechnical fealure of an isolaled antigen binding protein comprising at leas! one first
immunoglobulin variable domain capable of binding to human ADAMTSS. Howaver, this shared technical feature does not reprosent a
contribution over prior art. Spacifically US 2008/0311113 A1 fo Morris et al. (heroinalter "Morris’) disclosos an isolated antigen binding
protein capable of binding te human ADAMTSS. (para [0028] - the agentis an anti-ADAMTS-5 antibody that is capable of inhibiting
ADAMTS-5"; para [0160] - 'Positive serum was purified by affinity chromatography'; para {0583] - four monoclonat antibadies ganerated
against recombinant human ADAMTS-5 damonsirated reactivity with ADAMTS-57).

The common structural feature botween of inventions such as those recited in claims 29 and 30 is a COR comprising SEQ 1D NO: 2,
However, US 20050032175 A1 to STAHL et al. disclosas an antibody to hiL-6 VH comprising CDR sequences {para {0041] - 'CDR
regions from hiL-6-specific antibodies selected from the g:oup censisting of SEQ 10 NOs:19-247; Claim 16 - 'a V.sub.H CDR solected
irom tha group consisting of SEQ 1D NOs:19-24"), wherein SEQ 1D NO: 22 is 100% identical to the claimed SEQ ID NO: 2. Accordingly,
an isotated antipody comptising SEQ ID NO: 2 does nol represent an improvemant over tha prior art.

Furthermore, US 2006/0121022 A1 to KOGA et al. discloses an antibody 1o aPC having Vi. CDR sequence (Abstract - ‘anli-aPC
antibodies', para [0081] - 'the L chain CDRs, it is preferabls 1o use combinations of, for example, those comprising the amino acid
seguences of RTSENIYSYLA (SEQ 1D NO: 24)', which is 100% identical to the claimed SEQ ID NO: 20; and US 2008/00255977 Al to
Young et al. discloses an anti-CD58 anlibody comprising a VL COR saquence (para [0018] - ‘a human mAb, diracted against CD59',
Claim 51 - Yight chain varable region comprising tha complementarity determining region amina acid sequences of ... SEQ 1D NO:5'),
which is 100% identical to the claimed SEQ ID NO: 22. Accordingly, although tho claimed antibodies share a functional fealura in that
they bind ADAMTSS, these presance of tha claimad CDRs in various prior arl anfibodies indicates that such a shared tunctional toature
of ADAMTSS binding is not dependant on shared structural features, as dilferent combinations of CDR sequences resulted in antibodies
having differenl funciion.

Groups I+ therelore lack unily under PGT Rule 13 because they do not share a same of correspending special technical leature.

Accordingly, unity of invention is lacking.
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