WO 21)1)6/015371 PCT/US20115/1127626 5 HUMANIZED ANTI-CMET ANTAGONISTS RELATED
APPLICATIONS to This application is a non-provisional application filed under 37 CFR 1.53(b)(1),
claiming prig@gandess3b USC 119(e) to provisional application number 6(#638/S2W3iledoAugust 5,
2004, the contents of which are incorporated herein in their entirety by reference. 15 TECHNICAL
FIELD The present invention relates generally to the fields of molecular biology and growth factor
regulation. More specifically, the invention concerns modulators of the HGF/c-met signaling pathway,
and uses of said modulators. BACKGROUND 20 HGF is a mesenchyme-derived pleiotrophic factor
with mitogenic, motogenic and morphogenic activities on a number of different cell types. HGF effects
are mediated through a specific tyrosine kinase, c-met, and aberrant HGF and c-met expression are
freq%ently observed in a variety of tumors. See, e.g., Maulik et al.. Cytokine & Growth Factor Reviews
(2002), 13:41-59; Danilkovitch-Miagkova & Zbar, J. Clin. Invest. (2002),109(7):863-867. Regulation of
the HGF/c 25 Met signaling patimﬁw HaRlicated.y r ressi d metastasis. See, e.g.,
Trusolino & Comoglio, Nature Rev. @%@%@iméﬁﬁrﬁwgﬁtraceﬂular domain of the Met
receptor tyrosine kinase (RTK) and regulates diverse biological processes such as cell scattering,
proliferation, and survival. HGF-Met sigrnRiing iEme aggiialdorgrpsmal embryonic development
especially in migration of muscle progenitor cells and 30 development of the liver and nervous system
(Bladt et al., 1995 hidapptirmion Btaaloni906isMaheaialipnlfdedGich AdIR a53EA%, diehaia et al.,
1995). DeygippmeniabBRatOMBRS F ME a0t HGARGKOH B MR YR AT SYIgRIRY that
HOF is the cognate ligand for the Met receptor (Schmidt et al., 1995; Uehara et al., 1995). HGF-Met
also playsSaHENsiff WREFatsdRerReEHed Dt Ml SEFY b SHEr S8 ling (Bussolino et al., 1992;
Matsumoto and Nakamura, 1993; Nusrat et 35 al., 1994). The precursor Met receptor undergoes
proteolytic cleavage into an extracellulara S%@%J@& rpﬁﬁgrane spanning (3 subunit linked by
disulfide bonds (Tempest et al., 1988). The R subunit contains the cytoplasmic kinase domain and
harbors a multi-stpsater BRIl eatly i ha Sieldn ef analeapas bislominaduerryinfdtstiate
signaling (Barndedhetvire $2QiidNGH Yeniteatiod 9 teRehssheital o 2T EI982R% QI8 Mag1994; Weidner
et al., 1996Qﬂlngﬁon I—AC&SFeSbgggiln Q&&é‘é&ﬂ?” of Met leads to | WO 2006/015371 PCTIUS2005/027626
tyrosine pRosp %’r?ﬁatlon and downstream signaling through Gab | and Grb2/Sos mediated P13-kinase
and Ras/MAPK activation respectively, whichEvBEESROUNBLility and proliferation (Furge et al., 2000;

Haggmann et al., fi@#4; B aizaitayatalerh2aG1dmshand ankid 89k keMetMirs.shiewiyto be
transforming in a carcinogen-treated gste?ae%coma (@ell Iine}é% 0 (e?r et 5 al., 1984; Park et al., 1986).
K& X i

S IO Es A b ERTE R AT RL SO e SRty B R RsRRrs. For

Met overeXpresEion of gens-am
example, Medifiedrednits binerexpmetsod abdoast BB |ehihcaoto reptedstanaerSeanehtly observed in a

variety of tumors. See, e.g., Maulik et al., Cytokine & Growth Factor Reviews (2002), 13:41-59;
Danilkovitch-Miagkova & Zbar, J. Clin. Invest. (2002), 109(7):863-867. Regulation of the HGF/c-

25 Met signaling pathway is implicated in tumor progression and metastasis. See, e.g., Trusolino &
Comoglio, Nature Rev. (2002), 2:289-300).

HGF binds the extracellular domain of the Met receptor tyrosine kinase (RTK) and regulates
diverse biological processes such as cell scattering, proliferation, and survival. HGF-Met signaling is
essential for normal embryonic development especially in migration of muscle progenitor cells and

30 development of the liver and nervous system (Bladt et al., 1995; Hamanoue et al., 1996; Maina et al.,
1996; Schmidt et al., 1995; Uehara et al., 1995). Developmental phenotypes of Met and HGF
knockout mice are very similar suggesting that HGF is the cognate ligand for the Met receptor
(Schmidt et al., 1995; Uehara et al., 1995). HGF-Met also plays a role in liver regeneration,
angiogenesis, and wound healing (Bussolino et al., 1992; Matsumoto and Nakamura, 1993; Nusrat et

35 al., 1994). The precursor Met receptor undergoes proteolytic cleavage into an extracellularc: subunit
and membrane spanning B subunit linked by disulfide bonds (Tempest et al., 1988). The B subunit
contains the cytoplasmic kinase domain and harbors a multi-substrate docking site at the C-terminus
where adapter proteins bind and initiate signaling (Bardelli et al., 1997; Nguyen et al., 1997; Pelicci et

al., 1995; Ponzetto et al., 1994; Weidner et al., 1996). Upon HGF binding, activation of Met leads to
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reported to be gene-amplified in liver metastasis (Di Renzo et al., 1995; Liu et al., 1992). Met protein
is also reported to be overexpressed in oral squamous cell carcinoma, hepatocellular carcinoma, renal
cell carcinoW® Bdsi5S8akcinoma, and lung carcinoma (Jin et al., 1997; MoR(I&/e$200520326 Natali et
10 al., 1996; Olivero et al., 1996; Suzuki et al., 1994). In addition, overexpression of mMRNA has been
observed in hepatocellular carcinoma, gastric carcinoma, and colorectal carcinoma (Boix et al., 1994;
Kuniyasuyebshe pR83hdiilAoaland 99Rpstfemiripediof thrtagtoGshin dineGeblése thediaed BiMaidsave been

found in re i arcinoma which leads t ftutive,. IvAti [ et al., 1999;
Senmidt S R B e e et

tyrosine BRRFHsHARRON tnd 324 Hememer ’ atiRRalay 2kt §38rhein, and tumorigenesis (Jeffers et
al., 1997). In adféff@(?& Hes6 (Q%Eattria??oﬁﬂﬂgri'&ﬁ GElimotilitaRd INAsiAn 4G ITRROEbGer 2000

Lorenzato et al., 2002). HGF-dependent Mét activation'in transformed cells mediates increased
mdtility, Sbak@¥hi&asir 2hnilt8Bon N RYFERISRSIOM e 15 RIicaiae fs kel VAN S inetiliasis
(Jeffers effaluink@6r2SMainetaglia M&RSriMebhashasishoamits-fokeiacolathtdibaicpratains that
drive receptor activation, transformation, and.invasiop. In neoplastic.cell et d rte .interact
Wit xRS & S8 IO B S M A e B e e s e
promote o @ denoetnd émbeinvasivecsprovini ol nasamesseelicanirna. hepdartdHlarareeEelidr domain

of Met hag|pest sheyVBrer . iBlRsRAc! Wi hhad earibanofitheisemaphovietamslyalpieodn; Bisaiaed to
enhance invasive 8g}i_rovvth ( iirdan et al. Oé[oohg%n uﬂhﬁ(rir:rt]ore CD44v6, . which een implicated in
8i ed’to X

tutfiorige st 8n FIVRERAL 9£|>g§%11%6t ot & CompleX Wi vt 8h Shd sult in Met
receptor elctévatibin {@siareRbusseanrekagysRB0R)civanis adrelntsetebialsmenbBeiteoflRT¥4:which
include Ren,and,3ea (Maklikglpaly 3092). 30 Prediction of the extracellular domain structure of Met
suggests shared homology with the semaphorins and plexins. The N-terminus of Met contains a

Sema domain of dPPTB AR isE0 ik et demrt 95 MShRaK Ber AP ShEHh 8RS &N plexins. The
semapharinsimnc plekinkabklongisitaties ge-datilyc ¥ s poréddideame e AdIPasehbmdired g0t&IAs first

dgscribed [ph IRl 1PI9dDsNCHIE. ENEIRRIERLMRBNYAC Ot EE IR phigtiKALBore recently

semaphorin overexpression has 35 been correlated with tumor invasion and metastasis. A
cysteine-fhreslt HHMARK ariatioe eyt boaastiomapRumesigesetit drtertrhiail) ¥outd dieRns,
semaphotips, andtioie ginabies-acaaaRt dadthe Semeidaiaiat ialleaes bydatitdRTatepeeRs that are
immunog lin-like reqipns found in plexins an 2006. - 26
transcription f'éig g?geﬁ%/g%tearcltﬂé Elalyl/lgurgaél%g{én ﬁwdgctez%}}/(\e/ e%%%e{£%§§§%£%ig§§gﬁ%%%g fzgzréll-lGF and
heparin bieirdiciGHucheteaally Fods mypsher e kv md el (iR di19004), 6:61- 73)
haye repastectihat dhe Sana domain of Met is necessary for receptor dimerization and activation.

Numerous moleﬁ/kjéteﬁat%rege%tehd at the HGF/c- etﬂ%?th\(/é\{?l){{%ﬁve heen reﬁorte . These 5 molecules

. Lo t
include antibodiessHEEL HSSE feltribad iy B %%%%6535 ,&rﬁgrlt\%ﬁogi‘ the extracellular

domain ofmsfretiatisrabsud beesicsh dwm@b&icaﬁgo Mesfisretagodistioteffecrdthgafbbiniaerit&F/c-met
pathway. \nyigweof dae, IRRLARFQI B LisRAINaY A 2 S lmADR, Sl plems e iianaLs.Raghological
conditions, however, it is clear that there continues to be a need for agents that have
invasive growth (Trusolino et al., 2001). In addition, the extracellular domain of Met has been shown
25 to interact with a member of the semaphorin family, plexin B1, and to enhance invasive growth
(Giordano et al., 2002). Furthermore, CD44v6, which has been implicated in tumorigenesis and
metastasis, is also reported to form a complex with Met and HGF and result in Met receptor activation
(Orian-Rousseau et al., 2002).
Met is a member of the subfamily of RTKs which include Ron and Sea (Maulik et al., 2002).
30 Prediction of the extracellular domain structure of Met suggests shared homology with the
semaphorins and plexins. The N-terminus of Met contains a Sema domain of approximately 500
amino acids that is conserved in all semaphorins and plexins. The semaphorins and plexins belong to
a large family of secreted and membrane-bound proteins first described for their role in neural
development (Van Vactor and Lorenz, 1999). However, more recently semaphorin overexpression has
35 been correlated with tumor invasion and metastasis. A cysteine-rich PSI domain (also referred to as a

Met Related Sequence domain) found in plexins, semaphorins, and integrins lies adjacent to the Sema

domain followed by four IPT repeats that are immunoglobulin-like regions found in plexins and
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clinical attributes that are optimal for development as therapeutic agents. The invention described 10
herein meets this need and provides other benefits. All references cited herein, including patent
applicationsVe@d09al8ikg3itlons, are incorporated by reference in their entirety CHIS20B8UIRE OF THE
INVENTION 15 The invention is in part based on the identification of a variety of antagonists of the
HGF/c- met biological pathway, which is a biological/cellular process that presents as an important and
advantageaussripeoa e tadgeceTsiinaagents praviredeciepaditors wratfiviandes aEeadn
interfering i3l esaiyatianainshcin kot kpiiesdadiferferioandticiREbinding Lo the

extracellul%})eﬁortlon c-met and receptor multimerization. Antagonists of the mventéon as. 20

described ﬁrﬁ%&é%%r?&ﬁ%%?&ﬁ@ﬁ%%ﬁ&%ﬁ%ﬁﬁ%ﬁ?& SRRLRE FBPTELRIAP AR AR it hological
conditions assoaiaiaerouitmalendanat getadranthn i6GRigmelipglofdh bavGieso-raeirpdthiiase Accordingly,
the Jnvention provi %ﬁxﬁ@%ﬁ%@&e@%‘&ﬁ%ﬁg@d&@ﬁl%@%%'glﬁpm@w&%eAﬁmt&f fRodulating

the HGF/c- met pathway, including modulation of c-met ligand binding, c-met dimerization, activation,
and otherehitstesdielan peris ipiicaranaliadesasherstda Wlﬂ%ﬂd@??f:%%%@ﬁ&ﬁﬁ@“%ﬂ%ﬂee aspect,
the inventimsrrrenddesaly. %ﬁéﬁvmﬂhﬂlﬁﬁ&ﬂ&mI@R@Bﬂt&ﬁlﬁﬁ&dﬁﬁ@mﬁhBfam&!ﬂﬂtbdbgﬁefamd(ﬁapable of

o e Sa SR eh e AR A Ne B EmELNARAIAARINR: EShERITRIC, 1 oo

embodlmgn fAvention prow esd umanlze antl -c-met ant ere| e monovalent affinity

of the antqémwglt@tmm@m@to@gwlémﬁﬁyebpmelmnbwyeag%w f%@ﬁwﬁ@tﬂ@wﬁﬂ%ﬁ@ met) is

substantiglly.the,same:esetenaQravade oty a murine antibody 30 (e.g., affinity of the murine
antibody as a Fab fra%ment to hé) an c-:met).comprisin ConSISaE%pu; %slstlng\}essentlgll%/ of a light

chain and heavy YhiFaFESHeA Rt BEBGRE Ra"SL gRlicRtans 1B NGBARa

another erelocaivaénthdlieritivention provides a humanized anti-c-met antibody wherein the monovalent
affinity of the antibody to human c-met (e.g., affinity of the antibody as a Fab fragment to human
c-met) is lower, for example at least 3, 5, 7 or 10-fold lower, 35 than the monovalent affinity of a
murine antibody (e.g., affinity of the Bk G OSUREQETHEINVENTIQAN: to human c- met) comprising,

copsisting or Coﬂﬁié@mlﬂﬁﬁ?ﬁtiﬁlwﬁgé@m ﬁ@@&@@@ﬂdﬁ%ﬁw aGRAR G RRIEHRMBIMLSGUTROCE as
depicted in Fig. 7 (SEQ ID NO: 9 and 2006/015371 PCT/US2005/027626

embodim&t, Rl RS ﬂ?’o\%‘%lsléﬁ l?iﬂ]t?gcafé?qﬁlﬂ?ﬁgﬁ%e 8 A S R AR I IR E S hGvalent
affinity of tHeaantibadyHerdpentanacgeneT e igveaffoniproidbecampbsitynasmal Bgthdsdiaredoto human c-

met) is grﬁﬁéﬁrer{% \%ﬁﬂ'ﬁ@?[@ﬁd@taa%hsatﬁmnnlﬂlﬁﬁglﬁu Qo grsaiets thaneths ayétephaffipity of a

murine antibody (€.g., affinity of the murine antlbogld){ as a Fab fragment to human c-met) comprising, 5

consistinghsregagsdifg Iés%l@ﬁﬁéﬂﬂﬁf ARSI Hﬁ‘ﬂézﬁgﬁr’ch%‘iﬁt?%%?}étﬁféf H5AFI @ d&nce as
depicted igekdgbed (BEQ, R2dMWa: ShaanthiGhelapomi andbbiginostit, afvatsfonaealert gfimityadfdlogicaburine

b SR Sl RRIRIAIY he-same AR IBRORRO AU IGG! Atk aameah oD g

variable domain sequences an ant ridoma cell line deposited under American

Type CultthiTendetiar viderssbein ﬁﬁ%lﬁq‘@é@ sﬂﬂ &%@%H&B’ﬁﬂefﬁ?&w@%‘eﬂm T9EHa4RE 1 1895
(hybridomaaRSrlcl ) Aehisapall-asimplishetatvihe amdpindinpbaiinigy et igaadzadoits receptor can

be determined using any of,a yariety of assays, and expressed N IRl AR G Rl

25 In one aspect, the invention provides anti-HGF/c-met therapeutic agents suitable for

therapeutic use and capable of effecting varying degrees of disruption of the HGF/c-met signaling
pathway. For example, in one embodiment, the invention provides a humanized anti-c-met antibody
wherein the monovalent affinity of the antibody to human c-met (e.g., affinity of the antibody as a Fab
fragment to human c-met) is substantially the same as the monovalent affinity of a murine antibody

30 (e.g., affinity of the murine antibody as a Fab fragment to human c-met) comprising, consisting or
consisting essentially of a light chain and heavy chain variable domain sequence as depicted in Fig. 7
(SEQ ID NO:9 and 10). In another embodiment, the invention provides a humanized anti-c-met
antibody wherein the monovalent affinity of the antibody to human c-met (e.g., affinity of the
antibody as a Fab fragment to human c-met) is lower, for example at least 3, 5, 7 or 10-fold lower,

35 than the monovalent affinity of a murine antibody (e.g., affinity of the murine antibody as a Fab
fragment to human c-met) comprising, consisting or consisting essentially of a light chain and heavy
chain variable domain sequence as depicted in Fig. 7 (SEQ ID NO: 9 and 10). In another
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guantitative values. Accordingly, in one embodiment, the binding affinity is expressed as Kd values
and reflects intrinsic binding affinity (e.g., with minimized avidity effects). Generally and preferably,
binding affirft@i20pedasdited in vitro, whether in a cell-free or cell-associatedP§a8ttirg0Rgw3eribed in 15
greater detail herein, fold difference in binding affinity can be quantified in terms of the ratio of the
monovalent binding affinity value of a humanized antibody (e.g., in Fab form) and the monovalent
binding affmiydinatne b inveftienpoiiden paratbe-mstibaayniecd anibrdy vbemintheymenergiarfe antibody
having doggh iy BemriablRy 29 AR AURRCES); hRIpET theRindagatliniy yalHrs asadRigLNined
under similar assay conditions. Thus, in one embodirRerét, the foI%@?‘h{I}erence in bing;ng aﬁ;jnity is 20
determindBeRSTREHSTd BAHERE FAfaS ot the HH AT 28 FEHEh SRR N FEEr TR AT Rk 2
referencetaainp andtedj-éheanfifdddyoftbe exanepieibindgre £habddigment tof lamam thyad)y cofrifresimyention
(A) pas an afioike Biabiisde i dower anhe Al Il AeLRIeN e ALbOAINIG1BRA iihe Kd

value for A'is 3x, the Kd value of M would be'Ix, and the ratio of Kd of A to Kd of M'would be 3:1.
Conversefigpifteshie B IdaHeeRR NQur? ardibBuy BrasswRAder-(by mescyaleptirfirin et i83-fold 25
greater" thanithemaffiniohadaferance amodyiiRhcthar ishe Kaddiaugtiomtoia Bathegdtdntalue of R
would be 3x, and the ratio of Kd of C to Kd aof R wquld be 1:3. Any,0f a number of assays known in the
art, includ‘frcl)(fqh PROSE e%aé’ffbgeo Rere ?%Igﬁstg’g %Jns%néﬁfg%lgtrgi&nu ?‘r%%gyéﬂlrﬁrtrflar%%g&e?g%%ﬁesh, including,
for exampledBidnsrisarabipirkivitne SedastiRIAJcastPENIIRIASRE d5pd 84 hrbridonset Ahabbnist of
the gnventipieongyisesRusnlispRIet aNtikedywal-capnprising el atupasioaaniyer igadaur or five
hypervariable region (HVR) sequepces selecied from the group consisting.of. (i) HYR-L1 comprising
b S R T RS R R A e R R
comprisingueettatvrceBds BXcewhiingly, BloB7eisbpd iSTRESHBEHY HING R)exjiiysspdRs K3l valigsrising

Sequenceagé'lgﬁec\f\éhmgkcﬂﬁﬁﬁl. @1@1@(@%’? Mﬁ[rﬁ%ﬁx@z@ aN@i?laﬂ”eW@ &qgfﬁﬁﬁ%)referably,
PCT/US2005/027626 (iv) HVR-H1 comprising sequence D1-Di]3

Vo/ C 1 CC J 0, wherein D1-D10 is GYTPTSYWLH
(SEQ ID Rigsiurg Ay g8 Mo NERISH SHIY- St s ek 118° Wit

ms‘gﬁ}_agfgeigmg As described 1
G M4D P SN ERIENPMEHD (GG HRE idOih pada Saffiitd ViR-bé3carifiesin gesssobthe eafid- Blthewherein

PR LIS XYGRIRThRY A RhOGPL AR HohiRoaneL b) AlrapRlAnanAiafiepherein the

variant HVR sequence comprises modification of at least one residue of the sequence depicted in
SEQ ID NevdingBniy wiye 6f hdrensritnsenmient nHRARYE &f B 2 fisBb o t&HS @Wmprises
the sequengengfdSivhkipeN@ kbl rerienlemenbeanmesitittvRyinding affisintipdas efethadnriandion
comprises e scatience oL SEID N3.2 . 2us cTBRIMEDH Yk .01 A Aoy f he inventon
comprises the sequenceo :3. In one embodiment, HVR-HI of an antibody of'the invention
cofprisesietrmsiaed anibe wis phK diekues of Sitdwninathiaikotir i famaAdiidody of the
invention egmglsRStHerseaHensaiebsSE @or example, in one embodiment, if an antibody of the invention
(A) has an affinity that is “3-fold lower” than the affinity of a reference antibody (M), then if the Kd
value for A is 3x, the Kd value of M would be 1x, and the ratio of Xd of A to Kd of M would be 3:1.
Conversely, in one embodiment, if an antibody of the invention (C) has an affinity that is “3-fold
25 greater” than the affinity of a reference antibody (R), then if the Kd value for C is 1x, the Kd value of
R would be 3x, and the ratio of Kd of C to Kd of R would be 1:3. Any of a number of assays known
in the art, including those described herein, can be used to obtain binding affinity measurements,
including, for example, Biacore, radioimmunoassay (RIA) and ELISA.
In one aspect, a HGF/c-met antagonist of the invention comprises an anti-c-met antibody
30 comprising:
(a) at least one, two, three, four or five hypervariable region (HVR) sequences selected from
the group consisting of:
@) HVR-L1 comprising sequence A1-A17, wherein A1-A17 is
KSSQSLLYTSSQKNYLA (SEQ ID NO:1)
35 (i1) HVR-L2 comprising sequence B1-B7, wherein B1-B7 is WASTRES (SEQ ID NO:2)
(ili) HVR-L3 comprising sequence C1-C9, wherein C1-C9 is QQYYAYPWT (SEQ ID
NO:3)



ID NO:5. In one embodiment, HVR-H3 of an antibody of the invention comprises the sequence of 15
SEQ ID NO:6. In one embodiment, HVR-H3 comprises TYGSYVSPLDY (SEQ ID NO: 7). In one
embodimenWVOIMR6MBEImprises SYGSYVSPLDY (SEQ ID NO: 8). In one BAKIBRAEAE 7620 antibody
of the invention comprising these sequences (in combination as described herein) is humanized or
human. In one aspect, the invention provides an antibody comprising one, two, three, four, five or six
20 HVRs, wherelivdacHNRFEompiritins swspsissdi-BafsidiereadehitifioGX BEGYENdd@EQted from
the groupsensigjing of SEQ ID NOs: 1, 2, 3, 4, 5, 6, 7, and 8, and wherein SEQ ID NO:1 corresponds
to an HVR-LI, SEQ ID NO:2 corresponds to an HVR-L2, SEQ ID NQO:3 corresponds to an HVR-L3,
SEQ ID NO:4 cof¥ésport& i asIoreng %%@?Bﬁ&ﬁ%c%ﬁeé?ﬁ&}a%%%n HVR-H2, and SEQ ID
NOs:6, 7 cNIIOBANSPIRFNENERIIBRMHB NOof)eeinbodiment, an antibody of the invention 25

comprises HVR-kj;) HVRR, iRl %’&dﬂénéé‘i&‘ﬁp'ﬂg’v?r[éﬁeiﬁ‘éﬁﬁi*aﬁb?@éw%ﬁﬁ Q"

comprises SEQ ID'NO:1, 2, 3, 4, 5and 7. In one embodiment, an antibody of the invention comprises
HVR-L1, VRQ:9) adR 8 3o4R/R-HI, HVR-H2, and HVR-H3, wherein each, in order, comprises
SEQIDNQd2,3,tbpaaéhst oWeaviainhHYRS inhariamhibadiaaiHiVR issgshicccaprizay enoaivtifications of one
or more residues 30 withjin. the HVR. In one i VR-1 2 vagiant comprises 1-5 (1, 2, 3, 4
o1 5) scbaE e L L D 2 S Mo SRR 13 53 (v
G, R or T)HER-KL of &y qmjibpdy (¢ the [ingerpnRentpries teqeypeastcPBYERID, Nk &) on¢ one
?T}bodim%mb@ifﬂéﬁfi[;}gﬂ’(ﬂ@mms A a’lﬂt;[s))ﬂta& Gﬁv&%@n%ﬁﬁp@%%ﬂﬂ?@%ﬂgﬁ&gﬁ; sg,m EORDINAt|N 3; theOI
ollowing positiQns; , 1), 2 0rY), D, ; rv)an
D0 35 (v ST MBI e R 1 D B s s g A BTN s i any
combinatiémoot grebfolivenn diFBsHibasaEah¥ydFSr (He EIGin Edmp(FentiQ seBkBERIRES, Por V), E16
(L), E17 (Gydh. NePsdo L aBehbe YiviRr i3 br 4R Ay bodimerhRd R yaranrarises) 5 WO
2006/015371 PCT/US2005/027626 1-5 2,3, 4o0r 5(3 sybstitutions in any compination of;pe

L, 1, T, R,

1
following POSNRs: FPRF BFofEeRt BV CATRIHORTEI! 186 TRCFIMCFIRESRE RC 1R F
K, M), FS (EQ)) NIBG YinNpaerobddliingqt, BYR;HE) chiathésés IVGRYRISIIERTS (SR @ath positon
indicates apilugiavacRASILIAN (& ERRARSTER 45018 REIdzASVaIId-Rs QUidgnLfo one skilled

in the art, suitability 6f other amino 5 acids as substitution amino acids in the context described herein
can be rodgHBAHeEBeIBPRIGA GORRUETRG RS KFRONARTRS i corrbingtior atdestHREANSIEM in one

embodimeninanH3Rdhbeamnprises the sequence of SEQ ID NO:1. In one embodiment, Fl in a variant

HVR-H3is T. In ?Ipe embo inﬁent @.in a var('i n HVI%—Ialj i n§ IQ n%éar{gpom g%u'r:?f'U% gr\éﬁ{iant
- .t V t 'y k k] L -
HVR-H3 isR. In on%n%rarsi %C |m6(3:'|1'1nt,e éo?npgo\\ﬁargl%nl% Ia—|n\}R9 S’Cgls r.lllﬁl%ocﬁe em?)od]?gment, ’F% In a variant

HVR-H3 i$1V Rin whesesnaeiiheheomprisssasoisits oo FoRaisi varnsalo sth rravsnss lpefrd-ivoR-thes
wherein Fhisup e6nSisfnd i BBy B R06: 72,8, T, Sn@ncaedd efdmasicias BOIDIND ofcditipyaiition
comprises a.vari - herein Flis, T, F3. i n,one emb dime%a{l_ tibody of
the invent%nﬁcg)&%%slgé ]!\B/z\}g%t%?%s\}v ?ﬁ%@%ﬁé@rﬁd&mﬁggg%gﬁ tgr?n antlbo%?of the

invention SHRAPANG:4 varrispeidyR a9 3SR &rEHQAD NG 2eei PR eadR taribHY RHB ot R Bh antibody
of the inveqdigs, GO RUSRSsFoMAS B Mn HVR-H3. In one embodiment, an antibody of the invention

25 comprises HVR-L1, HVR-L2, HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order,
comprises SEQ ID NO:1, 2, 3,4, 5 and 7. In one embodiment, an antibody of the invention comprises
HVR-L1, HVR-L2, HVR-L3, HVR-H1, HVR-H2, and HVR-H3, wherein each, in order, comprises
SEQID NO:1, 2, 3,4, 5 and 8.

Variant HVRs in an antibody of the invention can have modifications of one or more residues

30 within the HVR. In one embodiment, a HVR-L2 variant comprises 1-5 (1, 2, 3, 4 or 5) substitutions
in any combination of the following positions: B1 (M or L), B2 (P, T, Gor S), B3 (N, G, R or T), B4
(LNorF),B5(P,I,LorG),B6(A,D, TorV)and B7 (R, I, M or G). In one embodiment, a
HVR-H1 variant comprises 1-5 (1, 2, 3, 4 or 5) substitutions in any combination of the following
positions: D3 (N, P,L, S, A, 1), D5 (L, SorY), D6 (G, D, T, K, R), D7 (F, H, R, S, T or V) and D9

35 (M or V). In one embodiment, a HVR-H2 variant comprises 1-4 (1, 2, 3 or 4) substitutions in any
combination of the following positions: E7 (Y), E9 (), E10 (I), E14 (T or Q), E15 (D, K, S, T or V),
E16 (L), E17 (E, H, N or D) and E18 (Y, E or H). In one embodiment, a HVR-H3 variant comprises
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HVR-H3 wherein Flis S, F3is R and F7 is T. In one embodiment, an antibody of the invention
comprises a variant HYR-H3 wherein Flis T, F3is S, F7 is T, and F8 is S. In one embodiment, an
antibody of W et lcomprises a variant HVR-H3 wherein Fl is T, F3 iPSTBI80F0216A0F8 is A. In
some embodiments, said variant HVR-H3 antibody further comprises HVR-L 1, HVR-L2, HVR 20 L3,
HVR-HI and HVR-H2 wherein each comprises, in order, the sequence depicted in SEQ ID NOs: 1, 2,
3, 4 and 5l-M(0ind €misodirrtifnionh asanzaatibbdiaiaofpilibe tdmprigesitiomals(hobip B, heavy

chain framewoRK RINSFRSLIBCGRYUERES:, 1B, RNASMkpOiment pithese antno@es) thiylrameurik

consensus seguence comprises substitution at position 71, 73 and/or 78. In_ some_ embodiments of

these antibbli&s SpBsfitorkFE5S)AN PRSP waseKb pesHe BRI BT RINS S RHBEIRRs, 25
these antifiedieplfrinentcaniprigadn 4siwald ké bghieahaiontr akilé dxkhecns suisislise glieghesarhinone

emEOd?m%&tdsad& ARG LG ISR COMBHSRS AnATRRN M REE 20MRIG T BALS winln SOme
embodiments, said variant HVR-L2 antibody further comprises HVR-LI, HVR-L3, HVR-HI, HVR-H2

and HVR-FERmgHeT KIp wa shtheHiAndis deaterd hernsdygan cabrdinetat sl 8BS I momrsesa ths 4, 5 and
6. In somecguRhadsMsFEISMid: VarianhEdiRddZnamtizady fuvihencoVipESaS TR 630 ddibodiiRehs,
HVR-HI, R-H2 an -H3, wherein each comprises, in ord nce depicted in SEQ ID
NOs 1 3 B AR T e e et
HVR-L3, HYR-MyappgrHMR-BadstIv R-pig, ambefdipriabh iacnipirss ST YR-Bigis T tHa efrehndoggabicted in
SEQ ID NQsiiBdipand hihdareengniediments Hiesaartibediea furthes, aomtise s Aanpan
subgroup Il heavy chain framework consensus sequence. In one 35 embodiment of these antibodies,
the frameWork consensus sequence comprises substitution at position 71, 73 and/or 78. In some
embodiments of these cantitodées, apastilmaly7 of ithAin VST cangliney 8 verant i \Ghél 2 mleiintdns of these

antibodiesy theseraniineries Tuihies CARNSS @ AUMMRIY Jaht GG WRALN 0537 IVR 13

PCT/US20115/1127626 framework consensus sequence. in one embaodiment, an antibody of the

invention SGETRRILESISSyINARE ERBRATENHSanitefy o the pvpationcomprees A Rt Forsanbodiment,
aniantibosyhefeih&rivantiehFsdsipride s emtadinkdhRamntda: ivinrefnhE Ind ¢stien lcosprzeservbadiments,

said variaghViRs 2 A01Rody JUENSRCQIRH 58S HYR R Lhvld¥Rekd ak'é{l%bhﬁy gk\ﬁ%iﬁl»eﬁ'@&]“VR'H3

wherein each comprises, in order, the sequence depicted in SEQ ID NOs: 1, 2, 3, 4 and 6. In. some
embodim&ATPEHAMFAR: FXAH 2V BeeBId) st complide &19VR 18 5-HIpRIESTRRARIERL. BR/R-HI,
and HVR-ih3bvdyareine eachtRongrisess:sin vaider HVR-SBquenca HepiateeBin SEQiHT NQKRB.is2A.3, 4,
and 7. In some emhodiments, said varj -H t] further [ SIHMB' 1 R-L2,
HVR-L3, Pﬁl?gln(gﬁﬁ?&?ﬁﬁgﬂﬁré?gﬁﬁg:ggﬁ%%ﬁ ni%%%éélﬁ%anlpc‘ﬁesﬁ tﬁe sgs:“(?dence_]abe’ Eiiggd in SEQ
IDNOs: 113, BYR-Bhang HXRSH a/herpBcarhernritiesd aﬁhbdbﬁé§qwﬂﬁ%#%ffﬁ9r1§§%<2%}nan

subgroup Nblgayy3chaim fsamevnsk SIsaBsd SRR dRNNRldN feRR-coohpav e Atebihesgraupiindies,

the frameyork consensus sequence comprises substitution. at positjon 71,.73.and{or.78. In spme
St 5 A e SRR L e e S
antibodies:otressisstiiventie sonhiget rubsiisntion sé ReHinn 4, Bl g HAinlfr sorswoe dostrdus

sequenceORRiBRRECHINRINY e NIRMBR MRS /878 RIROY: 6RENRIRINEHERES ke g dieur, five or
all of the HVR sequences depicted in Fig. 2, 3 and/or 4 (SEQ ID NOs:56-163).

25 these antibodies further comprise a human I light chain framiework consensus séquence.
In one embodiment, an antibody of the invention comprises a variant HVR-L2 wherein B6 is

V. In some embodiments, said variant HVR-L2 antibody further comprises HVR-L1, HVR-L3,
HVR-H1, HVR-H2 and HVR-H3, wherein each comprises, in order, the sequence depicted in SEQ ID
NOs:1, 3, 4, 5 and 6. In some embodiments, said variant HVR-L.2 antibody further comprises HVR-

30 L1, HVR-L3, HVR-H1, HVR-H2 and HVR-H3, wherein each comprises, in order, the sequence
depicted in SEQ ID NOs:1, 3, 4, 5 and 7. In some embodiments, said variant HVR-L.2 antibody
further comprises HVR-L1, HVR-L3, HVR-H1, HVR-H2 and HVR-H3, wherein each comprises, in
order, the sequence depicted in SEQ ID NOs:1, 3, 4, 5 and 8. In some embodiments, these antibodies
further comprise a human subgroup II heavy chain framework consensus sequence. In one

35 embodiment of these antibodies, the framework consensus sequence comprises substitution at position
71, 73 and/or 78. In some embodiments of these antibodies, position 71 is A, 73 is T and/or 78 is A.
In one embodiment of these antibodies, these antibodies further comprise a human «I light chain -
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A therapeutic agent for use in a host subject preferably elicits little to no immunogenic response
against the agent in said subject. In one embodiment, the invention provides such an agent. 20 For
example, in\¥ReeBEdithent, the invention provides a humanized antibodyPOESRONS RACRGT is
expected to elicit a human anti-mouse antibody response (HAMA) at a substantially reduced level
compared to an antibody comprising the sequence of SEQ ID NO: 9 & 10 in a host subject. In another
example, HEGHAER GRS FIBViEE¥ @K umanized antibody that elicits and/or is expected to elicit minimal
olr no human anﬁnmmlsmlﬁﬂtihadyafﬁé%me&ﬁ&ﬂm\flﬁbntm@6&@7@6@%llemadmw%clml/ @ﬁﬁt@nﬁmentiog
elicits antis se.anti response that is. at or less than a clinically-acceptable level, A anize
antibony 0t T8 MGt A e PR Sa R B WU LA R RoS et HVE
non-hypeR&vibgiein&dibis Fe. ip strmarenbodiinsseseidcasimtiid a3 atitdy figtitechemmprisasiBB-domain.
In some qrabgUiRIEN B0 OIERR G RAATIBRA B9 UASRHPORPESRTE SR WItR dsefiipan and/or

human copsensus gﬁgrﬁ%‘pervariable region sequences. In one embodiment, the heavy 30 chain
|

variable s ot bods; of e AL AtidhseBIn prReds g ¢arel b R-HArEhedk sequence,
which in dmehencbhognser it RAd SENgrOAHVR-ABsENRIGTame WYk Heguiker. dlooengiskodiment, an

antibody oldfedRuentan campilags sapstiouberah he9nsense damanark, ssayghcg modiied at

at least one amino acid position. For example, in one embodiment, a variant subgroup Il consensus

frameworK ¥Bgt Arbrifuthenrseset HYRdib A Rohe &R drd. Sidiiornd 35/ /et T gdseeisr 78. In
on® embedimesthpsiid, $hibaikt) e siguancb e ploted iaSEOIDIX®A 1ir. a8\, eadrdhmatar thereof. As is
known in éﬁ% a, é’&g?%g S des%rgg lgsipu eater detgil Qereinb%o%t mino,acid. 7 WO g006/015371

PCT/US20115/ 165%%ﬁ|on oun aerﬂ/caréjﬁﬁlgaﬁna%aﬁ% Vafiable fe i%hr?lg an’ eavrgﬂfaody can vary,

dependinéPBifIRE Lartase-aiPmevbrbueefifiersratibrsios thalfenerak daserbeshuiow). Some

POSItions yiitpAsas Maiakieod AnpakRIEY DB viRINe I ST YbiE dRnvarabie Rasiinisiicthat these
positions can.be. _deemed to be ith_;% a hypgrvariable region ynder ong set of criterig while being
deemed t%of?goélu%sige‘%%g’ h%/jséurl\y}éorrla IS ?‘e‘g%nmﬁene el?(ﬁgﬁiqﬁrétrgn%’gseet 0 Icﬁfleé??at. Ret 5alrb 8Fe of these
positions Gethalsonipeiséouimdiam eskfeghd ehimfpeneanndbtenregron se@siferther defined below). The

invention provides ,anthadies canpsingMadiicaliansdp disssheaid psiarable gositiogs. In one

embodiment, these hybrid hypervariable positions include one or more of positions 26-30, 33-35B,

47-49, 57268 §Y Fospdhsgors Sepicet i ch diAndAn ARER AP s HE Embodiment, these hybrid
hypervariable 10\pbhsttipssidrapkidéoone or Mhosesabjpagitidactig «2RitShtRb o4h-Ambiogaidc97 in a light
chain variggle, domain, Jl?e%g&?é{‘?a%’é%“fé‘& i ﬁ%t%%j%ﬂérn?th@{g{%{l%ncow WSER & Yauant human
subgroup consensus framewor ¢ sequence modite @.’[ one or more ybnc%yper\_/arlak%?e EQSI'[IOI‘]S. In
or@ embbeiffeRPanimptbEbedIRe.iHdRTRM Cb Hptidessadmaarivedratib od kel slisdsand €dtnprising a
variant humbsitgRipal hueenseisusbRmemak &pabetaAmag ifietsatena Oy Rate-anpasitions 27
15 28, 30, 33-35,.49 57-%& c94 and.102. In one embodi eﬂ#fg{? tihody comprises a F27Y
S dioa ) NO: In.
cubstiuER TS Y e A B R o TSI SO SRTRGES Mhon. 1n one
embodimerthieamiedyedarpiierrey 9em rernvzed ysihediotatslisiie aadipodienpevtiethe elitibody
comprisegitdByY i RHAH HA0-H R SnBiBYAY déIpRAte IRRARDAIN OGNLROBRRAIBRS A MAdbdglMa4Y
substitution. In.one embodiment, the antibod comapr,ises a S35H sutistituﬂon. In one emhodiment,
25 mvention elicits anti-mouse antibody response that is at or less than a clinically-acceptable level.
A humanized antibody of the invention may comprise one or more human and/or human
consensus non-hypervariable region (e.g., framework) sequences in its heavy and/or light chain
variable domain. In some embodiments, one or more additional modifications are present within the
human and/or human consensus non-hypervariable region sequences. In one embodiment, the heavy
30 chain variable domain of an antibody of the invention comprises a human consensus framework
sequence, which in one embodiment is the subgroup III consensus framework sequence. In one
embodiment, an antibody of the invention comprises a variant subgroup III consensus framework
sequence modified at at least one amino acid position. For example, in one embodiment, a variant
subgroup III consensus framework sequence may comprise a substitution at one or more of positions
35 71,73 and/or 78. In one embodiment, said substitution is R71A, N73T and/or N78A, in any
combination thereof.

As is known in the art, and as described in greater detail hereinbelow, the amino acid
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20 the antibody comprises a T571 substitution. In one embodiment, the antibody comprises a Y58R
substitution. In one embodiment, the antibody comprises a Y59F substitution. In one embodiment, the
antibody coMpPrA8e/HRGON substitution. In one embodiment, the antibody ®§hI$38SAIIEOP, T or Q
substitution. In one embodiment, the antibody comprises a S62N, D, K. T or V substitution. In one
embodiment, the antibody comprises a V63F or V63L substitution. In one embodiment, the 25
antibody eomHESER g Aelingatips p yey atipligtirgint hagretdrdioumieny, daecedinpeaeomprises a
Gabso, Y, dori¥édrlagt Iusizuféams dlefﬁﬁrt]ﬁb@mﬂ@dmeﬂi‘e ahq&m%aﬁd%&eams&)ﬁe%%éﬁc% Rid@ a
substitution. .In .one embodiment, the antibady comprises a Y1020, S, H or F substitutign. In one

em bodimé’ﬁ'il,aglr? %%lﬂ lgér)ba%?ﬁﬁ‘/elﬁﬁsgﬁ %ﬁggg ﬁgYng%%g ‘1&'&2’1‘93} éﬁlf R8RSR OBer:ther
comprisedemediorborathiodifitreivnibie pesitiomds ensdisrof odtetir ol ebaipgdicnsed, tedicl®Bide
mO@'ificatiQH%pE%E%?@r@gg%ﬁﬁé}rMﬁfe%h@QeTéﬂ@ﬁéﬁ‘dﬁ%éi&m&é‘&’lﬂék‘@oéﬁ&ﬂ%ﬂ@fg%ﬁnema an
antibody (%ft e_inve%tgi?n comprises a light chain variable domain comprising a variant human kappa
subgroup PRBHEEAERs MR Griekle FoiaRs (A SerREt shRsrkbs oMo rd AP BUHIMRIUISS 29 and 56. In
one embauiiihedit;sttrenpriting dyoddivpiiss snatiR4bsiddstitttiamatie postiensbddimeahbiditnamtibody
comprises B £ AR ner |poRE AMERAITA0k N6 aaHhadfompiisas k290 sisstiion. In 35

one embodiment, the antibody comprises a R, I, M'or G'substitution. In one émbodiment, an
antibody 6Pt1é #iddAtdmadshpr By Hishin demain v Sriam e abrAlms e Siais st dnesigsiahltman
subgroupgbsins ek bamework sagisridae 2odifistat46-2), 36408 96 in% YWE: 242 )R0dH37 1
PCT/US211115/1127626.7,8,9, 10,11, 12 13, 14..15, 16, 17 or all.of positions 27-28, 30, 33-35,
19, 5700 B P ettt atebdy Moninbler et b A AR B o
F27Y, T28prsepsup framawierk sequeage mpdified)at Reg gy mers4yibad hepa gl posBaR, ISBE, AGON,
D61(P, T etbodigN ab atibddVof f_ﬁ@%‘%ﬁﬂoﬂﬁ@ﬁﬁﬁisﬁs %@vﬁhaﬁl@@ﬂ@blx d&né‘ilﬂ 1081861@@213”(1
Y102(Q, S, H, f .Inone 5 em?&dlment an antlbolgl)é of the mvs—ir}ll%n com n&n}g@@g%s%%ﬁ;rﬁf R94S

. .vhri, urpan su ou consenshs framew uence modikied a € or Mmo
modification ﬁﬂlrt er comprises one or more mOCﬁFICEﬁI ns atnbosﬁlon ana%r none

enibodiméht 38aid-Ihadifitationt comiiisdmogosrb ettt SIO@Tbodp stitapitres &2 T HVR-H3). In one

embodimendsan:Rntibp Y. AihsaMLantiAN.6aB3RYIssS R iGN ehatn variablg dorsaiticemPhiske a
variant hum%n kappa subgroup | consensus framework sequence modified at 1, 2, 3 or 10 all of

tl, 2 .
positions SR°¥EM5Y A BEON I BHIEDURRERT PaaTHRSHIBRR JBiavssabrsinait Granstisisting of
R24K, A2&3tReQ A33VB5@{Rinkio, 18 and amstntidboelyt, olidhetibadntimnpdacs edvidgtise Si3yBuitable

human 0rsHHa‘Hﬁﬂd}PQﬁ%ﬂ@‘éﬁlﬂgﬁiﬁn&}il?lﬂeﬁﬂﬁ%swgééniﬁ%%§§§H%H%¥iﬁ§éi’oﬂ?eh?6ﬁ§3é?ﬁ¥oﬁ?ﬁm9@}5 the

desired biological characteristics (e.g., a desired binding affinltyeml)n one embodiment, an antibody of
thédnventBhBLPRAYI et sesAT 3 BPRIHEAT ol A SRR e o ARG AR R BrhaRK light
chain. In eusstamioadiiinent,cambatititead yhedrtie dy\entipiRes Yy Bastatitedst. dpontiemtfodiakhof human x

subgroup |, framee & H§&”§H%oﬁ%ﬂ!§&ﬂﬁ§o&n 19%ﬁeeépl%e&m%etu}%%ﬁ%ﬁoggxn%lr}&% Inyergion

comprises a heavy and/or light chain variable domain comprising framewdrk sequence depicted in
SEQ ID NOQssbsftym dy ene embediyeniohs avitedy seamprroa i ethdahy Enafbgiatior @nd is
preferablyshuié e diens Say it Dy Tonlprioaeaassatsr FaaANivedyithmigveatipriiment)panized

a“EEC'me%r?t%%‘Q%XrB%%tséQQ'%EE, H, N, D or Q substitution. In one embodiment, the antibody comprises a
G65D, Y, E or H substitution. In one embodiment, the antibody comprises a R94T or R94S

substitution. In one embodiment, the antibody comprises a Y102Q, S, H or F substitution. In one
embodiment, an antibody of the invention comprising said R94T or R94S modification further
comprises one or more modifications at position 96 and/or 100. In one embodiment, said
30 modifications comprise a G96R and/or S100T substitution (i.e., in HVR-H3). In one embodiment, an
antibody of the invention comprises a light chain variable domain comprising a variant human kappa
subgroup I consensus framework sequence modified at one or more of positions 24, 25, 29 and 56. In
one embodiment, the antibody comprises a R24K substitution. In one embodiment, the antibody
comprises a A25S substitution. In one embodiment, the antibody comprises a I129Q substitution. In
35 one embodiment, the antibody comprises a S56R, I, M or G substitution.
In one embodiment, an antibody of the invention comprises a heavy chain variable domain

comprising a variant human subgroup III consensus framework sequence modified at 1, 2, 3, 4, 5, 6,
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binding of human hepatocyte growth factor to its receptor better than a reference antibody comprising
a chimeric anti-c-met antibody comprising a light chain and heavy chain variable sequence as
depicted in M§.2Pq&HEFTD NO: 9 and 10). For example, in one embodimen® GHEGHIBHYR7Xothe 25
invention inhibits HGF binding with an IC50 value that is less than about half that of the chimeric
antibody. In one embodiment, the IC50 value of an antibody of the invention is about 0.1, 0.2, 0.3 or

0.4 that of itfe e inErid addbbty Scbmpasisdhobpesitme 212/ Abid B FBitdifg &% radde2pldr can be
performedacentdiigda: asatisaiatnods koo wonntb g-aih ioslidindoaFaescrims in, thesExamples
below. In bog e rpined S ibady can jon range from
30 about O STt Hrse TG 5 S bt R b e N e Banized
anti-c-metlatidcaEhatiahBits. Rk HepIdcyidE grovR a0 affi B IRt S ptbFaclivation better than
a referencgnspdibRdy 1A AMDHSNG &6 M%ﬁfi&n%&h%ﬁ%%ﬁi ROgGY GORIANSHIL:AUAbh Bhais-and heavy

chain variable sequence as depa%cted,in Fig. 7. NO: 9 and 10). For example in one
Xin

S
embodim&RTRER S TRE SHPSS BPHEcRREs AbR %H?Bi(t) AR eH10a dRPRE STROLEMSAY 6% value that is less
than abounbdificitams ttheprshia{e?iRantio®i 00T suist@nibbadimeint HWB-KEDO value of an antibody of the

invention is abou}, Qul, e isathidfr &-%ﬁ%ﬁ?%ﬁﬁ&ﬂmﬁf& AR GRmRRIF AR ARG, inhibit
HGF receptor 9 WO 21)1)6/015371 PCT/US20115/1127626 activation can be performed according to

various metBHE R YATIAL AR iReR SR A dedrsspey frroprw ek siapacs Budifiediitoné -ébodiment,
IC5® valuel éfposieitewif) ed, agrasksan hndikeehbodanasiiadititange drotkealbou Gelgnddpto about 100

nM. In on 2Ct, ib in QN § manized anti-c-met antibody that inhibits c- 5
SAEREEL AR T s g

met-dependent c than a referénce antibody comprising a chimeric anti-c-met
antibody comprighigiheht eHamintsatiean erramisaninalghemes eddapictesssnsFidigh(SEQ ID
NO: 9 andH) flaale@¥anipiaeited 18 SHaBO tienanboal antlhrdyAfthed Byantieon inbikisrials preliferation
with an ICaS&) Vi?eIH%it %;[ ig&esi? Hfh%]o%gou%hglf thi%.t of trﬁbgg}ilm éﬂc antibody. In one etrpﬁb(%diment, the
IC50 valu& Gf an anti o%y of the invention 1s apout 0.1 6% 8. S PR SPHE S G At Eric antibody.
Comparisperigfieloil tlbfehinfrivic velknaiee idihoambelight fhaine dnaweoroling toentazivargibodthods

known in e /UK NGB Leacined 16 RXAMIERREION N5 PRI, I3 values are

determined across an antibody concentration range from about O out 100 nM. In one
embodiméfft"'Bsth the humanized antibody and chimeric antibody are monovalent. In 15 one

embodiment, boti he diwtbdinizaganilbecyyamthe MRateniRelyscomprsaddsingiedaa region linked

o e S R SR S SRR S ST el e
embPodimertyided hestian Fdrdepdwasytblainisael §Gand . prfaablp betapedestnty Ssprek, the invention
provides an antippdy-GRpRRisH g @beRvY kb aikNasipRkIg MR 428 omBl isiRt.tatdMRHG .
HVRZTH%%%{%\%E?C&&&?%%%%E i%?g%jﬁiﬁsgfigggrg) ]Hs. Ien Qne eerodiement, the varilgble domain
comprises FRIFHT , FRZ-HEXERS-HE ahd16 2 G UERE S LRIt IR PR L TR SR
embodimerhithaiamibodyetantipribeso@ptisiapd/ight chearpraiive Japiitedhriab i geqeend®.dn one
embodimegti @ anERodYsHAhD iwetian FOMPSSEIR e AVYERAIBHER!SN antibody of the
25 invention inhibits HGF binding with an IC50 value that is less than about half that of the chimeric
antibody. In one embodiment, the IC50 value of an antibody of the invention is about 0.1, 0.2, 0.3 or
0.4 that of the chimeric antibody. Comparison of abilities to inhibit HGF binding to its receptor can
be performed according to various methods known in the art, including as described in the Examples
below. In one embodiment, IC50 values are determined across an antibody concentration range from
30 about 0.01 nM to around 1000 nM.
In one aspect, an antibody of the invention is a humanized anti-c-met antibody that inhibits
human hepatocyte growth factor (HGF) receptor activation better than a reference antibody
comprising a chimeric anti-c-met antibody comprising a light chain and heavy chain variable
sequence as depicted in Fig. 7 (SEQ ID NO: 9 and 10). For example in one embodiment, an antibody
35 of the invention inhibits receptor activation with an IC50 value that is less than about half that of the
chimeric antibody. In one embodiment, the IC50 value of an antibody of the invention is about 0.1,

0.2, 0.3 or 0.4 that of the chimeric antibody. Comparison of abilities to inhibit HGF receptor
9



domain comprising the HVRI-HC, HVR2-HC and/or HVR3-HC sequence, and the FR1-HC, FR2 25
HC, FR3-HC and/or FR4-HC sequence depicted in Figure 13. In one embodiment, an antibody of the
invention coPAex0a58eavy chain variable domain comprising the HVRI-HECHURNHE 74ie/or
HVR3-HC sequence, and the CH1 and/or Fe sequence depicted in Figure 13. In one embodiment, an
antibody of the invention comprises a heavy chain variable domain comprising the HVRI-HC,
HVR2-HCRSHE 9908 Reetose afroading i traim mefeodekepyppdn R artieckidirs prteacriiedin
sequencetgiepiaiapldn telgut el Saedditbbiientett] RUHM 051ine sRGldeNemeeRiesachinahitaag 13. In one
embodiment, the Ec regllonfof tth%pHHO(M ofg@gl{r]}ﬁg%{?n comprises a complex between a

. contentration range from al nlvl . . .
polypeptlé"e comprising the Fe sequence in %lgure and a polypeptide comprising the Fe sequence

in Figure 14. In Enenasprest; theniivednifrisrovicionis ahtibotiyedomipishetaatifegiy chatimbidtiable

dorpain 3ppQRRASBCE MiFditetatibh Rkt a0 RE SN Ratfo SRIMERER L 8 RIGIRG I iQUIRA 3. In One
embodiment, the variable domain camprises FR1-LC, FR2-LC, FR3-LC and/or FR4-LC sequence 10
WO z1)1)%76‘1%“#%?5%3@@&%%%Q%a‘aecﬁ%&aﬁ#&?gﬁﬂ@%? 5 SmhBddmemEREantibody

compriseNOL 2 selgiidnEerdepigtediinokégunbodiBiein, emenéhudp diftteritvantiantildobiysetthe invention
comprises,light,anch REAVYGE3HN MRE 1L dOTRINS A5 REHRE Sr NG R ReAIAG By OR3IRIraphs. In

one embodiment, the antibody is 5 monovalent and comprises an Fc region. In oné embodiment, the
Fe regionCABMeas Hoia Give gistantbadeefsdpyeahonds roget Ohd 08 arothahpldhsin
presence diitteipsatitbdyatienpnib@avitybitinbopadaskibarcam penifetaiaocap lexpasbmaenatodmpeby peptide
comprisin n olypeptide comprising.the cavity. for example as described
T A S S S o

first and alSeP IR AR aashcriihadechrseririicR Emgel R Pyt 9O badhie abeptkel one or

more mutgiipns with respect to wild type human Fc. In one embodiment, a cavity mutation is T366S,
L368A and/or Y407V. In.one emhodiment, a protuberance mutation is T366W. In one odiment,
the first polypep |d%n%8%%%%%?&%0%3}13633}&[%#&%6%(%If)tllgoec% firlggﬁtgallﬂrr%nfﬁlghg hé&'s8tond peéllyp%ptide
cotiprisesnthenbedieguiched the plensdinedagiibedysnd Shinesigenitherdp temeriiseartingledzab rgigased to
modulate ﬁg@@fo@% fé%ﬂi?ﬁtﬁll%ﬁéﬁlﬁ/é‘d%ﬁtﬁﬁ§9&@&%9e%ﬁﬁﬁéﬁc iﬂ(flggaw&tgmg ki(a@i'&sﬁ t;) c-met
activation, downstream molecular signaling (e.g., mitogen activated protein kinase (MAPK
phosphorHER)Casfiases g}gﬁ§#%%1%§&N§;ﬁS agﬂir\]/@akplée o PR ER LT SRGiogenesis.
These effecisdanchie theduuand® tpgianyshivlogiealyGelevag® machardm, including disruption of ligand
(e.9., HGF) bindigg,iR &spuat e MedAoPHOSRROBAANRR-A)N ARl tig HrAlipReReeardingly, in

one embodiment, the invention provides a c-met antagonist antibaody that inhibits binding of HGF to

c-fet. In SABRSHIBRHIFTENR LHE HY Rt g AR dhYiBde neRAsRigRddrFiste dhn Bt Mbitimerization
(e.g., dimenbatimmnt|nborverigniehiodiane o rgidsen @RA Ay GRS HHC) R O hbldéoir b it hselig papds

dimerizatigf, {pgtipf ahe 19°h SRHRMAR. MR TRlG 0.coal AUiacRNsh ARlbady iprreres

with ability of c-met Séma 25 domain to effecf c-met dimerization. Interference can be diréct or
indirect. P8r&S4mble IawsREbodimegb Ak taiads @) el shitPte austitchbewidirtiaiitet Sema

domain, aduiriie tempisiipithe HVR 1-HC, HVR2-HC and/or HVR3-HC sequence, and the FR1-HC, FR2-
25 HC, FR3-HC and/or FR4-HC sequence depicted in Figure 13. In one embodiment, an antibody of
the invention comprises a heavy chain variable domain comprising the HVR1-HC, HVR2-HC and/or
HVR3-HC sequence, and the CH1 and/or Fc sequence depicted in Figure 13. In one embodiment, an
antibody of the invention comprises a heavy chain variable domain comprising the HVR1-HC,
HVR2-HC and/or HVR3-HC sequence, and the FR1-HC, FR2-HC, FR3-HC and/or FR4-HC
30 sequence depicted in Figure 13, and the CH1 and/or Fc sequence depicted in Figure 13. In one
embodiment, the Fc region of the antibody of the invention comprises a complex between a
polypeptide comprising the Fc sequence in Figure 13 and a polypeptide comprising the Fc sequence in
Figure 14.
In one aspect, the invention provides an antibody comprising a light chain variable domain
35 comprising HVR1-LC, HVR2-LC and/or HVR3-LC sequence depicted in Figure 13. In one
embodiment, the variable domain comprises FR1-LC, FR2-LC, FR3-LC and/or FR4-LC sequence
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interaction of said bound domain with its binding partner (such as another c-met molecule). In another
example, a c-met antagonist antibody may bind to a sequence that is not within the c-met Sema
domain, butWhavee E3d binding results in disruption of the ability of the c-Ret/S8ed@dmin 30 to
interact with its binding partner (such as another c-met molecule). hi one embodiment, an antagonist
antibody of the invention binds to c-met (e.g., the extracellular domain) such that c-met dimerization is

disrupted IFRIERL B KTBBEiATe IR 2t srbagonsat AhrinuiRp bt srenrtRs fibh BveectAeritiet wJigwsat ability
of c-met S@ma domain to effect c-met dimerization is disrupted. For example, in one embodiment, the
invention provides an antagonist antib which upon. binding to a ¢-met molecule 35 inhibits
dimerization of s?&anr%%fégl%g}ef#’gﬁgnﬁrﬁ dgc??n%%lt,\gng}?ﬁlectog%@sgegr%[ﬁgﬁ I 8%\9' cc)%}?evﬁﬂ%@ﬁtion
specificalppitiasas desgiibalce thethreedingtt Be pisraeriginl ane veerdbesaintbhentbedriiagonist antibody
of the invmﬁmawgfumwnm@e@i«m%%é’gi%mdﬁﬂo)&v%m&/&l%ﬁ Bg&é@&%&#wélie%&ﬁ%%

comprising homodimerization, In one embodiment, an antagonist antibody of the invention disrupts
comet cinfRFULTHEESHRBPSTRY FORTORTF R AU, B dL e A OB L e molecuie).
In some instancegoimaiap bbaamvarita heesterhaypoly peptidt antayshigtiEpibodyrtnet dobaict 5
interfere with higdiog.af Ailgans GUED é&ﬁﬁﬁ%a&eﬁ@&‘a%{fdt@gbo%&@%emiment, the

invention proéiég%s an antibody that does not bind an HGF binding site_ on c-met. In another
embodimERPAHERLISNF PSR RivEGRCGS &5 hEfeEBLea AoAmrie bR & BiRtaRTg B5 c-met. In one
embodimeeilyaptiielivbelyinthb i vadtiertbed ypeptidisiantatprtenpeta witte @itk bibling to c-

met. In o, xRN AR BAIRAANIS! APUbeEALINEPYeNIRN SARKR LPAY samngliguith one or 10

a
more other ntagonlst%herem the antagonists are target erent grqcesses an for functions
pripsaY Gedstinvention

within the 4&H c kherssaotpntis B RiBetmvEHionie I Wntagssien
binds to afbBpERNR oshses HiSHOsidiientseaBRAEO REFGLE U3 @nethebid R uptaRdishiBYch as the

Fab fragment of the monoclonal antibody produced by the hybridoma cell line deposited under
Americarr?qs;/% CeSE%“ﬁﬁ?%%% g"‘@?&ﬁﬁ%@ﬁsﬁion Number ATCC HB-11894 (hybridoma 1A3.3.13)). In 15

anBther embodirfeiigaaisthed thernygaiscamtiboed & trdithie atio Arisenisasnect e EE/ cimnot) a Fab

fragment gésthpmaireionatianikedy Rkt Dy the LyRhaMd celting depesited bndrs Admerican
Type Culture Collegtiotn ccessi'%p N éﬂf\ CChHB-lt18?4 %lybr'i ma 1A3 3.1§>1).tln one
embodimEHEHLAHDSIR BrELRIEEA EMEY RSB an Sa PR ALt h TR & et
multimerizativralapellligemtdgimdimpridengraengds, dirantionistahtibodylatdio mydnologichlly 20

inhib_its P'%%M@%@!Q&(@dﬁx Qimﬁﬂ%ﬁ%@'il%éﬂé)(efg.[tﬁ@ﬁ%m_ﬁiﬂé%o%&@,i 'é_%E@ c_ompe_te With HGF
for binding to ¢c-met. In one embodgfmer_lt of a ¢-met antagonist antibody of the invention, binding of the

antAgonidtheSPRIR AR LR St BHURAEAHOPH A OTBHS R PUHBE AT HEAD S FRRP Antagonist
antibody efottdesaventomtbgodisigoftdily dntagjahistimdiagef HGE cell-indtibils grotifsvadiorpsurvival,

scattering,.¢ %@Q&HEPQ&B‘S&%@H{? R ERa0H t&’il&ﬁﬁﬁec%é't &Yﬁﬁﬂ%&iﬁ%‘é@%’&nﬁﬁi%‘éﬁﬁrﬁ%@m

antibody of the invention specifically binds at least a portion of c-met Sema domain or variant thereof.
In one ex&RRNEmERtah 6 ABIEEANB kNl themNERPR deemiafimstitalon fiusbop RE Gfle

sequenceseseldciednir oot giiaple, casistinegdnist antibody interferes with ability of c-met Sema

25 domain to effect c-met dimerization. Interference can be direct or indirect. For example, a c-met
antagonist antibody may bind to a sequence within the c-met Sema domain, and thereby inhibit
interaction of said bound domain with its binding partner (such as another c-met molecule). In
another example, a c-met antagonist antibody may bind to a sequence that is not within the c-met
Sema domain, but wherein said binding results in disruption of the ability of the c-met Sema domain

30 to interact with its binding partner (such as another c-met molecule). In one embodiment, an
antagonist antibody of the invention binds to c-met (e.g., the extracellular domain) such that c-met
dimerization is disrupted. In one embodiment, an antagonist antibody of the invention binds to c-met
such that ability of c-met Sema domain to effect c-met dimerization is disrupted. For example, in one
embodiment, the invention provides an antagonist antibody which upon binding to a c-met molecule

35 inhibits dimerization of said molecule. In one embodiment, a c-met antagonist antibody of the
invention specifically binds a sequence in the c-met Sema domain.

In one embodiment, an antagonist antibody of the invention disrupts c-met dimerization
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LDAQT (SEQ ID NO:15) (e.g., residues 269-273 of c-met), LTEKRKKRS (SEQ ID NO:16) (e.g., 30
residues 300-308 of c-met), KPDSAEPM (SEQ ID NO: 17) (e.g., residues 350-357 of c-met) and
NVRCLQHMNGE6[IND: 18) (e.g., residues 381-388 of c-met). In one emBeditieid 58374 tagonist
antibody of the invention specifically binds a conformational epitope formed by part or all of at least
one of the sequences selected from the group consisting of LDAQT ég. ., residues 269-273 of c-met),
L TEKRK KRS0 igs haoedimerisgtosodngme srbndimetsn pasagomistant She5ventopiimRt) and 35
NVRCLQkHméedameresithies3@isatheka-anattiAniong.emnbasimastiatariaganisi-aatikody of the
invention %%?%g'hc?lly binds an amino acid sequence having at least 50%, 60%, 70%, 80%, 90%, 95%,
98% sequence |§e'ntity or similarity with the sequence LDAQT, LTEKRKKRS, KPDSAEPM and/or 12
WO 21)1)6/0153 P& IS SRes. io1Ry IEaIragRE Ohive Frope axtfsouirhanibely thatidewynof the
invention speeificakn bingsdeHGErAceRPhOfEHN & c%ém%&%%ﬁl%?,qa@&%ﬁbe%ﬁe%@ﬁécaﬂy bind to
HGF receptor of a secqnd animal species. In or?)e embodiment, the first animal species is human
and/or pri ﬁ?gt'()él.&?‘é&/ﬁ%?ﬂc?@fﬁsoﬁé 1S ARtRd & L RIPURRLT SPESS iARADRE (e.g., mouse)
and/or carmiedimenteae misibdin efth¢heviinsbadimmalos pésiestidlhinhibit. HIGE bendingrodimentithedirst
animal Speeies s BRMRLe IIaG S MPIS EXSMRAIAYR  Q1BAkEYal) RGSORRFIRGRN (Rf$5gapd animal

species is murine, for example mouse. In one_embodiment, the second animal species Is canine. In
one aspeethdARFHEIPIsr itz TBLRRM S EBRBEHIgLIE B Mestinrtashigt “ith SpgiBbdies of
theénventiasrantled aeigiatisls) ehaambedimgniisth ercaigerdaphiffenacptaically aadoe piabiendn one
aspect, the, MEALoRPIOYILPSIUCIRIE 3ridk EnBoding.2 s:melaniaganielantaody.ef e yention. I
one aspect, the invention provides vectors comprising a nucleic acid o the invention. 15 In one aspect,
the inventfspipidHHRE PRSP MEcE SiTtE Ry enh cRNORS RelNd P hARe IR Congh antRaRsEfi 6FCh a5dbeor can
be of any Hipe€aionaxammpiaieaommbiaansKesrsehyaRealy YR SN NeEipssidaYufea variety of
host cels gan,be LRed dnpne cibodiment.ahast el is ARiokanals eellfor oxamale. . gol I
one embodiment, a oSt Cell s a eUKAryOtic cell, Tor example a AmAlan oS ieR 23 thifkse
Halhster @uether(@maiseant. 2G-mebprtagspistantihedr vé tvon wrovidssliviadidueiremiismytha Batagonist
?f ;hehinvemg%d' : nl;&rﬁf@xa;mséﬁ)ﬂmriﬁsfgtiﬁ@muigﬁa@ﬁy@ﬁheﬁm@ﬁh@mﬁbﬁtégeﬁlaéﬁma isiantibody
which, as defined herein includes fu an ent reof), sai thqd comprising
expressinsgg}ﬂ%ear(;E Isl'ﬁﬁrgtégel llﬁ%]s()P W%S?ggﬁﬁ%?ﬂ%{rﬁ%gﬁ%géﬂﬁ%ﬁ ﬁ?\)’% BWaeﬂ%rggi}é‘said antibody (or
fragment thereoflp anrdembodiragingtsaientingulyyidss nconet agpeatistratihvdnthendimoyidéstan-article of
manufactye GOMRILNG ShGAARIRRT HARELS. FOMRASHIeAARRUBRG Withituihe GRNIRRLVRgrein the

composition comprises gne or more c-met antagonist antibodies of the invention. In one embodiment,
thé CompduHIBH CorRTBEE S HEHRm oo A B R A SRR SR BFR B ARLIAY (A OBMREB &N
comprising @R fantagbingsbantibody further comprises a carrier, which in some embodiments is

pharmaceuticaliy AsqepiRREn e CTRPHIIENAAARA P R TARIEIR LR Iveiap further

comprises instructions for administering the _ ) _
to c-met inhibits c-met activation by HGF. In another embodiment of a c-met antagonist antibody of

the invention, binding of the antagonist to c-met in a cell inhibits proliferation, survival, scattering,
25 morphogenesis and/or motility of the cell.

In one embodiment, a c-met antagonist antibody of the invention specifically binds at least a
portion of c-met Sema domain or variant thereof. In one example, an antagonist antibody of the
invention specifically binds at least one of the sequences selected from the group consisting of
LDAQT (SEQ ID NO:15) (e.g., residues 269-273 of c-met), LTEKRKKRS (SEQ ID NO:16) (e.g.,

30 residues 300-308 of c-met), KPDSAEPM (SEQ ID NO:17) (e.g., residues 350-357 of c-met) and
NVRCLQHF (SEQ ID NO:18) (e.g., residues 381-388 of c-met). In one embodiment, an antagonist
antibody of the invention specifically binds a conformational epitope formed by part or all of at least
one of the sequences selected from the group consisting of LDAQT (e.g., residues 269-273 of c-met),
LTEKRKKRS (e.g., residues 300-308 of c-met), KPDSAEPM (e.g., residues 350-357 of c-met) and

35 NVRCLQHF (e.g., residues 381-388 of c-met). In one embodiment, an antagonist antibody of the
invention specifically binds an amino acid sequence having at least 50%, 60%, 70%, 80%, 90%, 95%,
98% sequence identity or similarity with the sequence LDAQT, LTEKRKKRS, KPDSAEPM and/or
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composition (e.g., the antagonist antibody) to a subject. In one aspect, the invention provides a kit
comprising a first container comprising a composition comprising one or more c-met antagonist
antibodies dVliEAEON; and a second container comprising a buffer. IRV ERWSIASet, the
buffer is pharmaceutically acceptable. In one 35 embodiment, a composition comprising an antagonist
antibody further comprises a carrier, which in some embodiments is pharmaceutically acceptable. In
one emboﬂmﬁgﬁt further comprises instructions for administering the composition (e.g., the

antagonist antibgalyhde@abouhiRet, ddaMiebayl 3t 10éQAwhdnREetlkbaRPbihalkd ZHREchpioner aghaCt, the

invention provides use of a, c-met antagonjst a ibiﬁ f the invention in the preparation of a
medicame}‘%ﬁ’fnlat%l(l;I St%eemﬁ%’ear%%a%% ifed %1%18 8416 %gﬁ %%hﬁ?gctﬁc %&%ﬁ%eé’ﬁ?r&?g ¢ |%%nagsaelflr§%£:?$%f§esaogla%%eer, a tumor,
a cell prolfeshativactisdrolist anahipgrecss bhnzes andGinprmate el ordemaigiomankey), and the

angjogengsisHelatardiserdas RulhoneASReR:) RUBVERTAN RIoNideWasef@nuSsiGasid of the

invention in the preparatign of a medicament for the therapeutic and/or prophylactic treatment of a

disease, SWERSI WA 8PS GRPIERY Brdims rivel sResitids GhE Ol XA  mune)
disorder anditeyarhangiegbndisisatethécdadisbadietall speries dspedhetfer iensaniio mpuavidesndse of an

expressiop vectar of the JoveRtian.in EB@ci]eQ Rrepgration of a medicament for the therapeutic and/or
’ di h '

prophylactic treatment of a disease, such as a cancer, a tumor, a cell proliferative disorder, an
immune (such adBRROATRRTEHRS) BISEHHASPAAASS SPTRATHIORETRENEITERARE EVIISRIIEBIE aspect, the
invention pavides o@hochast sl Dfdhrinuesiomiboiladpteparation dfphamacicasapnt for the
therapeutic anglﬁr prophylactic treatment of a disease, such as a cancer, a tumor, a 15 cell

. . acc ablg. . . . . .
proliferative 3?sor§er, an immune (such as autoimmune) disorder and/or an angiogenesis-related
disorder. In one H5PRECISHER. gARRM DV UBIslor apidt flete RS iRA eRiracastsatiAvdhelon in the
preparatiogegfapaggdicament for the therapeutic and/or prophylactic treatment of a disease, such as a

cancer, a tumor, a cell prolife}r}atjve disorder,.gn immune glsuch as autoimmun )(disord%r and/or an 20
. . an é),sgect the mvention I'OV]t (%?]VGCtOI‘S COT r1s1n%.a nucileic acid o C%I}Y_'en o1, . .
angiogenesis-related disorder.”In one aspect, the nvention provides use of a kit of the invention in the

préparation of a Imentiespertribfonthetivrepapadaidesidéts prophylag daundcicradAbot sediseeldesuch as a
cancer, a fiyagloR KSLREPLIRBLIVEHISie oA IMPILNR (ShbhaR AtsimRedizgrdgnand/or an

angiogenesis-related disorder. 25 The [nvention provides methods and compositions useful for

modulatindF &% 8% Hadersy A hatberiitide syl AR S IRar & Ma S AR SRS he
HGF/c-metBigoediagnplat imenfiisknioue kweboitimeuilfiphe v icil ¢ eadviag glrysibl dgieadfphetions, including,

e.g., cell %Q{HﬁfﬁﬂﬁQﬁ%cﬁ@%&%@ﬁﬁm@@?@vﬁ?ﬂ@{é’?%@ﬂ the invention provides a method

comprising administering to a subject an antibody of the invention. 30 In one aspect, the invention
préfides a methdBl rrinwistiRy &Mat Ak ArHde b i aRbiTE S ARHE ORBISIHE cdiftacting a
cell or tisstiamyith die @ffeaitepesnidant afeshahtibadiiaf iheminvatagonisvanebeby @Eeidhrakifédahn

aSSOCiateﬂe\%i%p iﬁéi@%&&ﬂ‘f&%‘?ﬂ&i ?BQ?ESQS thereof), said method comprising expressing in a suitable
host cell a recombinant vector of the invention encoding said antibody (or fragment thereof), and
recovering said antibody.

25 In one aspect, the invention provides an article of manufacture comprising a container; and a
composition contained within the container, wherein the composition comprises one or more c-met
antagonist antibodies of the invention. In one embodiment, the composition comprises a nucleic acid
of the invention. In one embodiment, a composition comprising an antagonist antibody further
comprises a carrier, which in some embodiments is pharmaceutically acceptable. In one embodiment,

30 an article of manufacture of the invention further comprises instructions for administering the
composition (e.g., the antagonist antibody) to a subject.

In one aspect, the invention provides a kit comprising a first container comprising a
composition comprising one or more c-met antagonist antibodies of the invention; and a second
container comprising a buffer. In one embodiment, the buffer is pharmaceutically acceptable. In one

35 embodiment, a composition comprising an antagonist antibody further comprises a carrier, which in
some embodiments is pharmaceutically acceptable. In one embodiment, a kit further comprises

instructions for administering the composition (e.g., the antagonist antibody) to a subject.
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In one aspect, the invention provides a method of treating a pathological condition associated with
dysregulation of c-met activation in a subject, said method comprising administering to the 35 subject
an effective WMaMetH3 antibody of the invention, whereby said conditionR§ TY&a2805/M376 e aspect,
the invention provides a method of inhibiting the growth of a cell that expresses c-met or hepatocyte
growth factor, or both, said method comprising contacting said cell with an 14 WO 21)1)6/015371
PCT/U szo115/1@%‘2@9%@@@%%%%1@@@@@@@59%3@@&?@@@%@eﬁtb? BreRiROPsaid cell.

In one emhpd idher Qetuﬁc@ﬁiatﬁ%e@l@ﬁhﬁ%%uﬁxrafﬁﬁﬁqﬂd@maaﬁﬁ@fmwdbﬁalsé&r@u@m as

paracrine effect). In one asp % irttve tion provides a m thﬁ]d of thera elﬁ‘ treat nga mammal
having a L& Foab RS I%rﬁrlselﬁldvae ceﬁr&%’twggg SEMEr epaPo &° gro t%tcat%r or both,

said 5 methgdgsonsprisiagddimidistering to said mammal an effective amount of an antibody of the
invgntion, therebyy, %H@SEB@%H/ tﬁ@ﬁ%&ﬁﬁlﬂcﬁ?ﬂ@%m@ ol AREEMPAUMEN kAR E e QripaiRdPY HGF

expressed by a different ce through a paracrine effect). In one aspect, the invention provides a
method fo? t?éﬁtﬁt@aﬁ‘F‘ﬁrE\Fé‘Fﬁl%f%PE‘&fFﬁf@(?é&%{ﬂ%’lﬁ‘i%F&&%@é%?éﬁ?ﬁﬁtﬁ‘tﬁ%?é&ﬁ&cé&ﬁresgon or
activity of wmoetaoteligpaliteyteginurtar,on boihusaichch@neibiaanoosh pisite actininigtering to a subject

in need of aﬁg%h etngsatrpe%g@&%firggtlve amount of an antibody of the invention, thereby effectively
treating or &entlng said ce?l proﬁferatlve disorder. In one embodiment, said proliferative disorder is
cancer. In one a3peBe atRshksifisenpen Wigyides #ﬁét?f(ﬁ‘Wrﬁﬁﬂﬁﬁlﬁﬁtﬂféme&fl%élth%herem

grawth of srigheebiopd iﬁ&ﬁbé&ﬁﬂ%ﬂﬂﬁ@ﬁ&@ﬁﬁuﬂ@@ﬂdﬁ)ﬂﬁ%ﬁy@ﬁe ntadngeifactioheereatinns kb

hepatocyte rowt factor eth d comprisin tactln said lI with an effective
mount of S o BT TABrUR SRR (P o e oF e SE e SR ociment

the cell is @ma@me@Sb‘ylﬂ@ﬂlé@GﬁPéssed by a different cell (e.g., through a paracrine effect). A method
of therapeuticz:lllyntr@&zettrg?1 OB BoHGHEVRS LAY @ b NS ATUHD iRt SRish iR prBag@ddoast in part

dependent upon a otentlatl ffect of c-met or hepatocyte rowth factor or both said
method cd?ﬁ&ﬁ%fﬁedgcfgﬁéi% GRS ag“%\f?ﬁt?f )zlﬁptbctlti?%atéﬁ%t Orgt%i* SRR aY IS ARG
thereby effelt tvelifetrsiatidip e, tammmdme(ﬁmlembwmmmnn,ethbsgwnMHammxglbgebﬁ@tF-r@xquessed by

a differentgell ££.9., through a paracrine effect). Methods of the invention can be used to affect any
state, for example, 25 cells and/or tissues associated with dysregulation of the

suitable pathologica
HGF/c-met sig ngﬁﬂfﬁ‘?ﬁst?ﬁﬁh)}‘el H%‘??é‘og RIBUTH Bt b RATAS CATERR L R SRSt hEFhvention
is a cancesrepltatiar examydieaaetdncte delt-pantbeche peipicykdticorntineng rdaplicens|sting afaa breast

cancer Ceau,ar?cé“ro L%ﬁﬁ(@l &géﬂ:ﬁ%lﬁ’gzgt@el HE-G8NGE Erﬁﬁun@ Qe l&@%t‘(‘)ﬁtﬁfﬂg@? AissHde Ao Qifpe thyroid

gland), a colon cancer cell, a pancreatic cancer cell, an ovarian cancer cell, a cervical cancer cell, a
ceffral neﬁ}é’lﬁ’geé‘;‘?éltiéfﬁl%%é@P@ercell an osteogenlc sarcoma cell, a renal carcinoma cell, a
hepatocellular calﬁcmem@mlthatbladd@f pﬁam@nﬁelhfa gastrikedavennomia telprapamsdmestch neck

squamous, careinoma, ?l;h e%ee%%f{‘n orellrg‘ dAe %!‘e%ﬁtaenFS%'?H‘ g, ?&“PQQJ{" ﬂlter Sihdpal is

targeted in a method of the Tnvention Is a erproli fiferative and yperp fastic cell. In one
embodimest] prelifiraixe @q@@et@ulm@méﬁnéa%ﬁwwﬁ@w@% W asnegierenesiiaeiafidther
embodimede@dgell that is targeted in a method of the

25 The invention provides methods and compositions useful for modulating disease states
associated with dysregulation of the HGF/c-met signaling axis. The HGF/c-met signaling pathway is
involved in multiple biological and physiological functions, including, e.g., cell proliferation and
angiogenesis. Thus, in one aspect, the invention provides a method comprising administering to a
subject an antibody of the invention.

30 In one aspect, the invention provides a method of inhibiting c-met activated cell proliferation,
said method comprising contacting a cell or tissue with an effective amount of a antibody of the
invention, whereby cell proliferation associated with c-met activation is inhibited.

In one aspect, the invention provides a method of treating a pathological condition associated
with dysregulation of c-met activation in a subject, said method comprising administering to the

35 subject an effective amount of an antibody of the invention, whereby said condition is treated.

In one aspect, the invention provides a method of inhibiting the growth of a cell that expresses

c-met or hepatocyte growth factor, or both, said method comprising contacting said cell with an
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35 invention is a metastatic cell. Methods of the invention can further comprise additional treatment
steps. For example, in one embodiment, a method further comprises a step wherein a targeted cell
and/or tissu¥®280648135 WO 21)1)6/015371 PCT/US20115/1127626 cancBEEAIN2YEABH3ed to
radiation treatment or a chemotherapeutic agent. As described herein, c-met activation is an important
biological process the dysregulation of which leads to numerous pathological conditions. Accordingly,
in one enfBUBRTEAL BF HEtAGS Braks cRvsRson AR REee tH gBtald celh. InopasedreinyTs Bhe in
which actpeditionontctedelyisiaRkapesddby diffepatediitea Nomighceialthe sH89.tissue origin. In one

embodiment, a method of tpg\hinvent'on calises thetge t gfatar eted ce{l. For examPLe contact with
one aspect, the mvention provides a me OC%O therapeutic treatl tzhrenamma a‘v a

an antagonist of the inventibn may resuit in a cell's inability to signal throug c-met quﬂ ay,
which restApsarPeeiaeneaDysRad tali thiloherpas saiehoaoreRaleayth gsositriaies) Edathestift from a

number ofneeibdapnGhRREaRnNENHRE oL@ XMRIE AUGTERESItM QI htsomalisikognate ligand)
and/or c-met itself. 10 Acr%?rdjnFqlgy in some embodaitin ethod of the ig\zention comprises
a

nts, a
fhereby eltecty, éﬁ&%&%dg‘ﬁ?w{ﬂ e CTRRRAITE T SHe 5 d?w%oéﬁ‘ﬁt/eg ressed by

targeting A S §
said cell (B@F, cxpasredbcelifscodmp &oed toagoapahcetiesf i) same tissue origin. A

c-met-expressing,call GaRhaneariacsh SV oM Y iRMiAL 59#1\‘&%%&5& 2B ARBHIOGHDE OF

paracrine manner. For example, in one "'embodiment of methods of the invention, a targeted cell is
contacteo‘?l?Bfﬂ‘?&l%?Héﬁ?&t?ﬂfﬁt@ﬁ?&%ﬁﬁ@?%?&ﬁPéiﬁﬂé‘@é@ﬁcrﬁ‘%\t arheraicemee Y oebaaiitine
effact). Sadtbbferenirtalcambisefityasambjeariohacdibityaht thissmenotigaffet cnarembotiment, a

targeted cliddO AR EAGRRAN bR R.aiRIBsRal ot RIS el R & iR BRAU RO

effect/loop). C-met activation and/or “signaling’can a cur independent of ligand. Hence, in one
embodim&h &rhedtmes Bitmerlifsraiohsedetdt saitFation in a targeted cell occurs independent of
ligand. 20 BRIERnaS4siRUe, HONvetnohhpo i AYME fokGahibaaiias aligamemiefisegeences of the
variable li %t %ngrg%%v ﬁ:psaa{p% f{sqré %%gﬂfgellg%\{lvéggt: li f;ltachain human ub%rf'?eléPolf%onsensus sequence,

U] owth patent -met
heavy chain human subgroup consensus sequerite, murine l%ugantl-c-mefmanﬂf)ody and

5D5-graftbepatghiaeiowd fapibedporicaid Hethed sorapiiipiqyRregreidoed ofibele effagtiafinity-matured
antibodieg i bprarigavvaihoingivicieallyn anderizgshidYRnE KawindaristscEl Rl sequences of

selected affinity-matured antibodijes f mﬁ%brar 0 tho 0risin ombijnatiqn of 6 libraries
oncompaSZIRRIREh R AL PO R I 51 a R ATSRt o Lo SRV R PRTET™F dopicts
results of @fecbre analysis of selected anti-c-met antibodies. FIG. SA,B & 6A,B depict exemplary

acceptor h}“”_‘&%&%ﬁ‘&ﬁéﬁﬁ@i{%ﬁiﬂ@é HRPGeSHIBF MSEmiMRIACHEitNE1PRIRA JpveRteRNith
equence identifiers as follows: Variable heavy (VH) consensus frameworks (FIG. SA. B) 35 human

S
VHsubgrBh P S BHE JEPRAIFEBIR Hereenesi Rt EBRISED TR iegimiasorshgfoth |
consensusoftasagivorthed icnrspeixiencechbyygessidriab eitie giorife{GEQnIBuN 0528 @n@R)dy of the

invention, thereby effectively treating said tumor. In one embodiment, the cell is contacted by HGF
expressed by a different cell (e.g., through a paracrine effect).
Methods of the invention can be used to affect any suitable pathological state, for example,
25 cells and/or tissues associated with dysregulation of the HGF/c-met signaling pathway. In one
embodiment, a cell that is targeted in a method of the invention is a cancer cell. For example, a
cancer cell can be one selected from the group consisting of a breast cancer cell, a colorectal cancer
cell, a lung cancer cell, a papillary carcinoma cell (e.g., of the thyroid gland), a colon cancer cell, a
pancreatic cancer cell, an ovarian cancer cell, a cervical cancer cell, a central nervous system cancer
30 cell, an osteogenic sarcoma cell, a renal carcinoma cell, a hepatocellular carcinoma cell, a bladder
cancer cell, a gastric carcinoma cell, a head and neck squamous carcinoma cell, a melanoma cell and a
leukemia cell. In one embodiment, a cell that is targeted in a method of the invention is a
hyperproliferative and/or hyperplastic cell. In one embodiment, a cell that is targeted in a method of
the invention is a dysplastic cell. In yet another embodiment, a cell that is targeted in a method of the
35 invention is a metastatic cell.
Methods of the invention can further comprise additional treatment steps. For example, in

one embodiment, a method further comprises a step wherein a targeted cell and/or tissue (e.g., a
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16 WO 21)1)6/015371 PCT/US20115/1127626 human VH subgroup Il consensus framework minus
Kabat CDRs (SEQ ID NO:23) human VH subgroup Il consensus framework minus extended
hypervariabBQegfeMdSBEQ ID NOs:24-26) human VH subgroup 1l conse uE @R8N HeMminus
Kabat CDRs (SEQ ID NO:27) 5 human VH subgroup IIl consensus framework minus extended
hypervariable regions (SEQ ID NOs:28-30) human VH acceptor framework minus Kabat CDRs (SEQ
ID NO:31yHesRsp/ cXeeesstén Ratian Jratmtier e deamerberpsatiga8elle regions (SEQ ID NOs:32-33)
human VH accepiogcidiiasaasiil, B inetsaiinas DR shsdzntBibl62:34)) pkitrd msay¥idsatrerpater 2

framework minus extended hyperyariable regions (SEQ ID NOs:35-37) .V riableéj ht (VL) consensus
framework”g’ﬁglé?%ﬁ?élf ﬁrr%%érp éﬁgk%%%%olﬁ%ﬁlr%nﬁpg‘(%ﬁ@é‘ﬁgﬂénf?g?neev%ﬁﬁgg ?ﬁ%ﬁ) Ruman
VL kappaisubngioup d¢ltthasisigiastid awe kiISEQIDsNG: 8oy xheivatiokappaeiibgnbegsddl as

con§enSU§oﬁ% ENO KO dB1 DRHAAASHIMOBAML KARRASIMREHALR Y SORSENSHS fadnayyork (SEQ
ID NO:41) FIG. 7 depicts donor (murine antibody 5D5) light chain %Cé) and heavy chain (HC) variable

domain s&gsH IR REBTNE Stk pkRE SFUBRAE 16 G LRIy BraveIe i afile i3 YO HaR EBr by an
antibody méshhleiria@nﬁdng&mft@siglallemqt@gm}iqai piﬂia/ziw\imhcitl_it@mh@ﬁﬂ-t@ll:d@dgptor _activation by
an antibody of thg, INVENRRA-oF [Snet AARRIEH @hariic AR PN AR Af Lol R eratian by an

antibody of the invention. "rchOA5DS HGF" refers to chimeric one-armed 5D5 antibody plus HGF;
"rhuOA5HHERiGReldRg o cesmBlssover g slenrol T asoby rramite Hetar donsmstitspiis HGF".
"rciOAS DECERMIkE, e feisemiboaiinits)a aRtal bTekk Siyentiot kofyvihautddtsh; calubAGD Y2
Control”rgfers i, ORERE XA MhoM. HGE, DUOASREY Sonialelelers ©.OARDE VL, ailnout HGF”
FIG. 11 A B 8ep|8ts datafor inhibition o receptor pahosp o&ﬁaﬁ’on In thie presen Eaf'an antibody of
the inventf6h) Figomnaned éprerormekgsid piihe spro A on B HSaekits PrRsine 1Bl rapibes seitlatstbr
phosphorylatieir aloi3cdsalotransiested with dllehinddiigratArdeRiats g raniusahsislasiewing in vivo
efficacy of aE %ntib(%d}( ofth%in ntion. ;l'V retfers to tumor ir}ci(tjecpbce. EI: 10 trefetrs to 8 mice having
tumors out'0 Oalglr%luﬁ or 10 mice. FIES8 %%lféarlsatrgeée rﬁ?celsr%’\ﬂr?& umors out 8?%106%%5 o' mice. FIG.
131depictdaatoinapssorudificeenvfah éefgaiewpriedirR)cliggib réaidabifterent ot (RAR o ffthstsapnistant
domain (Gh &% Glirandife6eion (Fonetapsmmbodimentataniantihadymidla ivanton 35 (5D5.v2).
The Fc sequence depicted comprises "hole" (cavity) mutations T366S, L368A and Y407V, as

described PRIE DB0SIERS S ST Gednidts WetiiRshiog %ﬁfegﬂlg%pbofg;ggbﬁgg%% BRYTg "knob”
(protuberaizpelimg ytatidsy dEUMAIREIIGNOITZAAIPEI SR bhd tmbdditnan6oR Bethods of the

invention, c-met activation in a targeted cell occurs independent of ligand.
20
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts alignment of sequences of the variable light and heavy chains for the
following: light chain human subgroup I consensus sequence, heavy chain human subgroup IIT
25 consensus sequence, murine 5D5 anti-c-met antibody and 5D5-grafted “humanized” antibody.
FIG. 2 depicts various HVR sequences of selected affinity-matured antibodies from libraries
with individually-randomized HVR.
FIG. 3 depicts HVR-H3 sequences of selected affinity-matured antibodies from a library pool
comprising a combination of 6 libraries encompassing all six HVRs wherein each library is
30 randomized in a single HVR.
FIG. 4 depicts results of Biacore analysis of selected anti-c-met antibodies.
FIG. 5A,B & 6A,B depict exemplary acceptor human consensus framework sequences for use
in practicing the instant invention with sequence identifiers as follows:
Variable heavy (VH) consensus frameworks (FIG. 5A, B)
35 human VH subgroup I consensus framework minus Kabat CDRs (SEQ ID NO:19)
human VH subgroup I consensus framework minus extended hypervariable regions (SEQ ID NOs:20-
22)
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T366W, as described in WO 2005/063816. In one embodiment, an Fc polypeptide comprising this
sequence forms a complex with an Fc polypeptide comprising the Fc sequence of Fig. 13 to generate
an Fc regio\Véf 2@HiBody of the invention. 5 MODES FOR CARRYING ORCT/PSERIMZERGT|ION The
invention provides methods, compositions, kits and articles of manufacture for identifying and/or using
inhibitors of the HGF/c-met signaling pathway. Details of these methods, compositions, kits and
articles ofvHaHUTAEEYRS9FS Brerntradus drame v esk Ainas FabatiiiiReSSEIERNS #ctce of the present
invention yhaHoybERIasE ethesmisaindicaiRtnEoe veltianaly fechifisile fglomakIEUlEy biology
(includingl\Eﬁc. %ggnant techniques), microbiology, cell biology, biochemistry, and immunology, which
are within thé"ski g)f the art. Such techniques are explained fully in the literature, such as, "Molecular
Cloning: AurasovdsrpavianJHl cossansnuleditontiSeimisiSateet BRs B8O WRFdhucleotide Synthesis”

(M. Gaify,gfln Fo8bor Oy Ml dasdh ol i aige Rk IR ieYe 8 dypdR ARB 10 reIN@#RIMENZYmology”

(Academic Press, Inc.); "Current Protocols in Molecular Biology” (F. M. Ausubel et al., eds., 1987, and
periodic uﬁ@ét%%‘)%o)PCR: The Polymerase Chain Reaction"”, (Mullis et at, ed., 1994); "A Practical
Guide to MoleaNat Clepingt{iRerbdd Benmsdidbdt CTIBSREQ MRAGMODitplay: A Laboratory Manual”

(Barbas eﬁﬁh&@%%@;gﬁﬁ%%&? Aindifiation o anA g ARYES Y RBeskies) as used

herein, refers to a change of a primary amino acid Sequence as compared to a starting amino acid
sequencelWErEi arreRiRbA farariduisin rkd (SR SERIRNH IR olving said amino acid
resiglue/pasiien ViFQ@ceptanmfanipichimmedificationsyipehudatte gt (SEQ Ihev@sidsy or at said

position) with another amino Qpaircllag .9; n%grrl\slgr'{is\lllg [ NON-cQ valivig substitution), insertion of
one or more (generally fewerﬂran‘%crig%‘@g’)a‘mﬁ‘o_a‘c—%ﬂ_—rﬁﬁ—%_ll IdS adjacent 10 said residue/position, and
deletion ohwaf MsisneasusEiovr heonsaninbieendvetbstRISHNQEYariation thereof, refers to the
replacemeqtaf an exjinamnmoi IBEidstasid daii volk glaUMNTEgbistarting) amino acid sequence with

a different amin id residue. Generally and. preferab dification results in alteration in at
least oneﬁﬁ%@%?gég%ﬁgrﬁ%ﬁﬁog&?\%cf 0 t%SlelSd\f/ra%?gﬁvf) Ip%o y% |(;%%c'é6r§pared to a polypeptide comprising
the startingem Wildappesitamoinol¥ cionSdssdrarveor GYEQ AN 4 the case of an antibody, a

physicobiochemiggs achiyity:{hhis alisiad £aB.AesPBpiRg: affinitt.djRdinesapahiltyrrnd/ai-bipding
effect upon a target molecule. An "isolated" antibody is one which has been identified and separated
and/or rePFRFHBAE component of its natural environment. Contaminant components of its natural
environment are Fitatediaiste/bighhicd ulatadfive Hedingtb diedrdsdio plotheregeetai dyisesntdotheohgbody,
and may ipglyde 35 enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In
preferred embodiments, the antibody will be purified (1) to greater than 95% by wei%ht of %:ntibOdy as

def8rmined by tHE'G: SWRpIFtearmicahter & BRI Ho St RIS BlP I GRAEN Y 28 ree
sufficient tavebt@im at 18 WO 21)1)6/015371 PCT/US211115 /112 7 6 2 6 least 15 residues of

N-terminal or 'nt%@{%@%%t%%gg%?&&l8&3%0?%‘1‘1%%8;1%ﬁ%ﬁ?ﬂf@ﬂf&ggo‘i%%%od9 'bf%ﬁetﬂlvention.

homogeneity by r reducing or nonreducing conditions using Coomassie blue or,

preferably, M0 RaHCE orefies tashisarnriprarems ARty P PRt BRERE refers to
OA5D5.v2 plus HGF; “thuOA5D5v1 HGF” refers to OASDS.v1 plus HGF”. “rchOASDS Control” refers

25 to chimeric one-armed 5D35 antibody without HGF; “rhuOA5D5v2 Control” refers to OA5DS5.v2 without
HGF; “rhuOAS5D5v1 Control” refers to OA5DS.v1 without HGF”.

FIG. 11A, B depicts data for inhibition of receptor phosphorylation in the presence of an antibody
of the invention. Fig. 11A depicts receptor phosphorylation of H358 cells. Fig. 11B depicts receptor
phosphorylation of H358 cells transfected with HGE.

30 Fig. 12 depicts graphical data showing in vivo efficacy of an antibody of the invention. “TI” refers
to tumor incidence. TI=8/10 refers to 8 mice having tumors out of a group of 10 mice. TI=2/8 refers to 2
mice having tumors out of a group of 8 mice.

FIG. 13 depicts amino acid sequences of the framework (FR), hypervariable region (HVR), first
constant domain (CL or CH1) and Fc region (Fc) of one embodiment of an antibody of the invention

35 (5D5.v2). The Fc sequence depicted comprises “hole” (cavity) mutations T366S, L368A and Y407V, as
described in WO 2005/063816.

FIG. 14 depicts sequence of an Fc polypeptide comprising “knob” (protuberance) mutation

17



cells since at least one component of the antibody's natural environment will not be present. 5
Ordinarily, however, isolated antibody will be prepared by at least one purification step. The term
"variable doW@idtpeditidélinumbering as in Kabat" or "amino acid position nB&KERHYHE2He2€abat”, and
variations thereof, refers to the numbering system used for heavy chain variable domains or light
chain variable domains of the compilation of antibodies in Kabat et at., Sequences of Proteins of
ImmunologieMmas&sErbad EdVE AN/ AES1A Jarnesmiediaral piskitneErsPes uaRtsingtHesda, MD.
(1991). Usingdis formbaingpisystemaitire pslyaptineasmapriviczatidsesienasof PRy Ditgindenehdc
additional gm(i)g%taci%gu %E{&gp&ncldlilgg&%g shortening of, or insertion into, a FR or CDR of the variable
domain. Frofglexam?)qe, a heavy chain vanable domain may include a single amino acid insert (residue
52a according to Kabat) after residue 52 of H2 and inserted residues (e.g. residues 82a, 82b, and
82¢; etc according to Kabat) after heawyeRatink BArggwe B UuThertabatdbmorabering of residues
may be determi for a given antibody by alignment at regions of homglogy _of the sequence of the
artiody with a SRR RRU AELRE SELBHOE ™ e S BB S e g ng
"substantiadly/ chesserimbibise uystieidrdite; denatediag saficigntly high degree of similarity between two
numeric values (gepataibtRcASROHASHINRAR. ARIRAdNRIIG iInvsrigmand e piberassociated
with a reference/comparator antlbody§ such that 20 one of skill in the art would consider the difference
between tHERHIE J4RR¥4HsDe of little or no biological and/or statistical significance within the context
of the biological Ghanaeteristit theqasiere thveytkai e/ ibdngdo(e 1l ikatues) inllvatdiffesrsvicidietween said

I les AN A SR, RISIGTAR 15 a0 AU AGH, refEuaRlpjess than

two value§e§ﬂg}%§l
about 30%, preferably less than about 20%, preferably less t 10% as a tunction of the value

for the refBieTheESHIh BT AR MDBE Y Ieh Hsritithin diriskl o dhictsipvehdrshpiqnes atrerigtriesttilsum
total of nonchydenhiefatigNSMokinee TRisHY |8 Dibdiag:siMaha neleadled(gdd.(SimbRbReey),and its
binding pariger (e,8., an_anti Unless indicated .ot ise, as ein,, *hindj ffinity:" refers
to intrinsi(?1 élgr%n%)gg?lﬁlctly?%ﬁﬁ zrltel}?gléts@?gl %é?géég\g ’et(‘a\?‘vnenemﬁlLII r%%ﬂn 1(?elr%mf)f E&?\%%gnﬁgiréé'e’.g.,
anfibody a?d7anhitpskndsin&rarimip sy o Avefisauirelyeso lig) parmmeantPeeiacgsrie MiNepdardpaiesntdd by
the 30 disspciatigkeranstans (Hohy Affinjarcan brimanswed. bycrsyReR X ethadn doaun, Ve,

including those desctibed herein. Law-affinity antibqdies generally bind antigen slowly and tend to
Ciesociate o gy Do ARG S S G Ry SHURILN a0 e kATBh D 88 o
bound lonferoratexrdapel hiBaresd Stolfl n¥8ASUring binding affinity are known in the art, any of which

can be usggdnfpyEposes of the present invention. Specific illustrative embodiments are described in
35 the following. In one emhodiment, the "Kd" or "Kd value" according to this invention is measured by

a fRdiolabeled aftigatiFfinly 5an PR HEREAMARP AP A8 TEb VE SR BF Ln HTHBEYSL 6f interest
19 WO 21)fij6i015670 RUFAISRGIESG1RT626 anditeantigencabsdpsoribethbyithddoloning assay

that measyyes spifignhinding aifinity AtE6R0% il antiarn A saulipraling Faswith.a iy

concentration of (1251)-labeled antigen in the presence of a titration series of unlabeled eﬁmt%en, then
capturing BEAHRgETIE T HRtor ab BniRsiHg (O atstid prid YR Rt BeHier frg8e 7l k-8 Siol

293 : 865-8&h}aﬁ@tﬁ3t&h}iﬁh®ﬁ@ﬂﬁﬁﬂ6 é@stheriaﬁ)aaysemi@r@iﬂ @fe&phaiﬁﬁ( £8Rak) favechaiietopgiernight
WI% 5 uQ/rapnlu%f) A5, z}Hfa{letthééllzcﬁ 1%5%&%%%%1&%%8%Iel‘e‘?lgrsl)oinsald residue/position. An “amino acid

substitution”, or variation thereof, refers to the replacement of an existing amino acid residue in a

predetermined (starting) amino acid sequence with a different amino acid residue. Generally and
preferably, the modification results in alteration in at least one physicobiochemical activity of the
variant polypeptide compared to a polypeptide comprising the starting (or “wild type”) amino acid
30 sequence. For example, in the case of an antibody, a physicobiochemical activity that is altered can
be binding affinity, binding capability and/or binding effect upon a target molecule.
An "isolated" antibody is one which has been identified and separated and/or recovered from
a component of its natural environment. Contaminant components of its natural environment are
materials which would interfere with diagnostic or therapeutic uses for the antibody, and may include
35 enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In preferred embodiments,
the antibody will be purified (1) to greater than 95% by weight of antibody as determined by the
Lowry method, and most preferably more than 99% by weight, (2) to a degree sufficient to obtain at
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50 mM sodium carbonate (pH 9.6), and subsequently blocked with 2% (w/v) bovine serum albumin in
PBS for two to five hours at room temperature (approximately 23C). In a non-adsorbant plate (Nunc
#269620), 190 gMedHE bM [1251]-antigen are mixed with serial dilutions ofP& FAS29PiEI (e.g.,
consistent with assessment of an anti-VEGF antibody, Fab-12, in Presta et al., (1997) Cancer Res. 10
57:4593-45993.3The Fab of interest is then incubated overnight; however, the incubation may continue

for a long&AHenaertlg o5 HaTHe 8 ieIPa draireqGifisAIRriRe Rt 0 2 TRIBPREP & Hiares are
transferred (8)thehoappereiplde SOR iRAEAtigleat docing temaetdivieg(eoaditionsanempupmagiie solution is

then remqyed dej imes. Wi 0 in P AYYA . es have
cimt, 150 B Bt s B, S S o

Topcounti§Hntifes dblAte PIPSRIRBPEIYA EA Fibatys bRl emiatsrbrEhert B2PFHaf- give less than
or gqual toAafeibf, Mawdnealikinaio g cheseBlorepaed bEaimpetishepbifdingpasspys. According to
another embodiment the Kd or Kd value is measured by.using surface plasmgn. resonance .assays
oing 2 BL Scoreh i i S B ACSETMI00 (STRESILE e Tkt RS, SECKmhon
immobilizewrsetigerGnvKabfipsud vadatiosp dreseolinife (RO Yhariafieriy spsgimospy knder 2y desitran
gioseuslorvghaafe (@d\&llﬁnwgqggﬁt !éc'jlﬁi}rx]a{jﬁiﬁ%ﬁ%fﬂi(ﬂéi%‘f %@%&y&ﬂ%&a@ of antib_oc_lie_sdin KNall_3|aSt et al., y

imet ylaminopro -carpodiimiae rocnloriae ana IN- roXysuccl |ae accoraing
o the SurRPRCPAREEHIHE AT TG J0E P bU LD S R e B
(-02uM) Blefotie Bigcticn M2 (W1t shS timinuletoshieve dpproxihiatslybirespdrsquemits (RU)
of coupled, profgin:CRilow E}%&Bﬁi&ﬂkﬁ%ﬂﬁﬂo%ﬁﬂ%ﬁ'asﬂkﬂcﬁﬂg%%@ﬁ%ﬁb‘?ﬁ%‘B}?GE%’Séﬁigé Rgck rr

unreacted groups. For kinetics measurements, two-fold serial dilutions of Fab (0.78 mM to 500 nM)

are inject88 §PBeeS Rrragiabioslempliontsn toEee) atsaw shaimuirabltedorahraiirsials 28ngknin.

Associatiamiisdesitkinsgra(dsitiss Geiaitenrdate so( Kabja et ealetidate SLULi B} arsi inptetcinesidaasr(e.g.

Langmulr QRNOIOAshBlaCese bYalRlign SRR BB NR P LNIRUIRAGES 110 K
association and dissociation sensorgram. The equilibrium dissociation constant (Kd) is calculated as
30'he ratfurbeFRD A Seidues gnarbrodetsrmiaed for 2 gien anfihodp by 2bement aEresiphelidiemalasixceeds
106 M-1 Sfkheydhetiy fcrepirgiveWesa anceAsIbaltvihdiaeReliiees-rate can be determined by

using a fluorescent quenching technigue that,measures the increase or decrease in fluprescence
emission intensi("[elﬁl&czE>)<L1J’CL|%zgiﬁiosrlfgzstt%t?rﬂ ﬁrﬁ}%%ks%nsigé%até]n{ E‘é M biah -Ssgsﬁgfeé?’%@%?% 20nM
anti-antigeraaeiboyigi deetoref) SinbRie, pstwgen tiyp thiensrioseales (eiverla sirpesnieimtaiopz of 35
?ntigen AGHISREU %%émﬁem%ﬁt&@&nﬁé%hwboaﬁm-ﬂwe@%Tmh @@@ﬁt{@@&wy@% _h(m\_/ 4 20
nstruments) or a. -series -Aminco ctrophotometer (ThermoSpectronic) with a stir re
W 1) E Bt ST BT O DA< TS IS 57 EeLGAhh or
"associatibielrgtet] endlastatisocidigyifioaivs witanthsrrootaxtais thhbidegaahthaddpitstih mesamedsurface

plasmon ﬁ%ﬁ%@%ﬁe@&t@j%@vﬁiﬁéﬂi%@_&ﬁ@i@n&%@&@er&%@%?%@@@ 1BfefBACQBIMIRRAIPO
(BlAcore, Inc., Piscataway, NJ) at 25C with immobilized 5 agé?gn CMS5 chips at -10 response, units

(RU). Briet/ocrbaRpma B aPqeiiPah BiSatboleshipt (s s s st abatee fich
N-ethyl-NpréB:abheitizy i abero[if) war bodiioi dé theydiloe ido rida sk /amtfts-dydanlysiyccinimide
(NELS) aCCOrding‘ﬁ%&ﬁiﬁgmﬁlﬁﬁ%_&ﬂéﬁl‘t&?ﬂé}&% o IR e A TP MR R ARERIERH 4.8,
into 5ug/ml (-0.2uM) before Injection at'a ' o
between a single binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an
antigen). Unless indicated otherwise, as used herein, “binding affinity” refers to intrinsic binding
affinity which reflects a 1:1 interaction between members of a binding pair (e.g., antibody and
antigen). The affinity of a molecule X for its partner Y can generally be represented by the
30 dissociation constant (Kd). Affinity can be measured by common methods known in the art,
including those described herein. Low-affinity antibodies generally bind antigen slowly and tend to
dissociate readily, whereas high-affinity antibodies generally bind antigen faster and tend to remain
bound longer. A variety of methods of measuring binding affinity are known in the art, any of which
can be used for purposes of the present invention. Specific illustrative embodiments are described in
35 the following.

In one embodiment, the “Kd” or “Kd value” according to this invention is measured by a

radiolabeled antigen binding assay (RIA) performed with the Fab version of an antibody of interest
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flow rate of Sullminute to achieve approximately 10 response units (RU) of coupled protein. 10
Following the injection of 1M ethanolamine to block unreacted groups. For kinetics measurements,
two-fold serMOR®A833t Fab (0.78 nM to 500 nM) are injected in PBS witPOTES3004E6280 (PBST)
at 25C at a flow rate of approximately 25uUmin. Association rates (kon) and dissociation rates (koff)
are calculated using a simple _one-to-one Langmuir binding model (BIAcore Evaluation Software
version 3.34% ﬁm%?fla?‘?ed&ﬁ%nﬁﬁ%t@' the fQley s hstn et dsaS RS RSt Len BBlra IR of § 5 dfbrium
dissociatiantpenstaeiuikohhiveTeb witaiatdidsmibeorbakobilkin! Spaawied LHHem iX thepikentd 999) J.
Mol Biol 293865534, Howayend ihe.an-fale expeeds 106 Mcl, -4, by the syrfece placmon,
resonance assay above, then the on-raté is preaipera ﬁ/ etermined ‘gy using a Udrescent guenching
techniquePiats (eastirals (hR9Mckddabbir/ d831%ds88ih. fllio pstsbliple ccadifissivivn the assity, f@sasitisgion = 295

g rEr; é e mﬁ?%&(?ﬁ&%&&ﬁéﬂf@@dﬂ@ﬁ_ 5659128 Qgsggo@tg @a%@z?ﬁé %ml@atmﬁeoawb%%ﬁ%&ﬁ form) in
, PH 7.2, in the. presence of increasing cqncentrations of antigen as measured in a .
spectrom(géF,’&\éltf@ﬁlgré1 SRR e%]épﬁgos %58%??8%3&‘3&%4 YAU TSHuhheN RS Wtes
SLM-Amik&s $pcetedp fiotommeteat(fbher taoSpactedpipravithage bt 2RE)c UnettenTdeotbadt watd(Dwmiue”
according is.inyention is.| ggnpodiment measyred by.a radiolabeled antigen binding assay
(im) por TR R e O S b HRTEEL P ML MR e ot
following gessistahiavithassassasio RpenbiNdgial affibitdy of balds o Prestige alb¢189j0illoratingdsab with a

mingmal cenostitatio) ofkd 2ad saheled RtiganiniRa pesenreebrirationspigsmehaniabeled
antigen, then capturing bound antigen with an anti-Fab antlbqag-_coated plate (Chen, et al., (1999) J.
reedn o

Mol Biol 23 &5 198 3 onger R&t GRS edpHE Hakegr b msreAtieds 2588 coated
overnight migtufesigintlao$farcaptuiha gapntiefpddiedintiinoalya (iGa ppebhabsparahfanidg. studion lcanhonate 30
(PH 9.6), aid shsgavantioiackedwitk. %%qé%\@.é%o%gsa?tgﬁéy %aiﬁle.t(i%iméﬁ% fophyoradivehours

at room temperature (approximately 23C). In a non-adsorbant plate (Nunc #269620), 100 pM or 26
oM [1251] 5B e WArFLhar el AU 6rS aPg Fiebrd) foishirb e WAt tEcement of

ananti-VEGHahtbadypEab k2nimPrasieaPatkafdPR7)<E aninerR €anbfdER3A9)h Fiedrab of

int ti ' ight; +the. i bati ti for. iod (e.g., 35
nterest is es DephvledGIBhY. Prueer g Nbaliakconte [n ngst Reriod (0

! Says.
ullibrium Is reac efeafter, the mixtures are transterred to ?ﬁe capture

plate for iftsBERBHtALIEHET tarhprbra BedrdndHaalueripmente byt s vease PEEEIT the plate 21
WO 21)1)@/5%1&%%4353{‘%%9%ﬁ&@m%@owaﬁiﬁﬂa%gmi@%dé@ﬂ&&%ﬂ&%{&ﬁ&v%’hﬁ s hen

the plates have dried, 150 ul/well of scintillant (MicroScint-20; Packard) is added, and plates are
counted ofrs YEPp&BmebEirT AR iES et (BBtRArH) Tepteseits e Stedbincbhy Brdsitetab that
give less thanartaciaidocRRY OM nBXNoathiding arevelrasarmiNreidsa-vr-aempetitive binding assays.
Accordin ' t r.Kd.yalue js m red by using surf lasmon
resonancgg}gg%%?/g}%é%& gkﬁg%@c? f%irmhglh%g%aégg?lfgrg&@éﬁ%ﬁ%ﬁggﬁéﬁ%ﬁr}@e ﬁsﬁcﬁtaway, NJ) at
25C with AR e dhearigber © MsttBriigasaptigabissitiid withsl G setiwmaceaipdt fdtmiated
dextran biaggnsorching HEMbinRAcare ATy ase atvriaswth MrethykPproximately 10 response
(3-dimethylaminoprapyl)-carbodiimide - hydrochloride (ERC) and N-hydroxysuccinimide (NHS)
according}{fé)l{%nf]tg?s%(E)ii))‘ﬁéelz2 zeald’ngﬂ?%eéﬁ'o%gsu.o%nﬁﬁ |eglIl eclglo |ﬁ|ﬁ%[g%t Rith Il\l%r%%ﬁ“s%dﬁ%% ace %?8%1 E)(H 4.8, into
5ugfiml (-CRaknnretded srpapsioHaakinetiowmeamuemSuihiediel dseaichiblpienmidiam@iédnlDiecdifonse
units (RU0f) GedHRiRetdr RI®IBS with 0.05% Tween 20 (PBST) at 25°C at a flow rate of approximately

25ul/min. Association rates (ko) and dissociation rates (kogp) are calculated using a simple one-to-

one Langmuir binding model (BIAcore Evaluation Software version 3.2) by simultaneous fitting the
association and dissociation sensorgram. The equilibrium dissociation constant (Kd) is calculated as
30 the ratio kyff/kop. See, e.g., Chen, Y., et al,, (1999) J. Mol Biol 293:865-881. If the on-rate exceeds

106 M1 5-1 by the surface plasmon resonance assay above, then the on-rate can be determined by

using a fluorescent quenching technique that measures the increase or decrease in fluorescence

emission intensity (excitation = 295 nm; emission = 340 nm, 16 nm band-pass) at 25°C of a 20nM
anti-antigen antibody (Fab form) in PBS, pH 7.2, in the presence of increasing concentrations of
35 antigen as measured in a spectrometer, such as a stop-flow equipped spectrophometer (Aviv

Instruments) or a 8000-series SLM-Aminco spectrophotometer (ThermoSpectronic) with a stir red
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Following the injection of antigen, 1M ethanolamine is injected to block unreacted groups. For kinetics
measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with 0.05%
Tween 20 (PEBEMEIERT at a flow rate of approximately 25ul/nun. Associaltioh VaReas(kb1eR65 and
dissociation rates (ko ff) are calculated using a simple one-to-one Langmuir binding model (BlAcore
Evaluation Software version 3.2) by simultaneous fitting the association and dissociation sensorgram.
The equilﬁ:PrYGH?'dissociation constant (Kd) is calculated as the ratio ko ff/ko See, e.g., Chen, Y., et al.,

(1999) J. Mol Bigd 26386683 1r kb e, Q0iake P75 a R AR Male Sol Ry, e iR RIS tion

resonance assay above, then the on-rate can be determined by using a fluorescent quenching 20
techniquectnerlsnbadefesmigrd ithdhasame qudreaplasmanisrestrsdecbmseidisarnben shyves@nation = 295

nm: emission. 34959015 D) BARSIASSAAKASCf 20BN ANN:THGER 39URRA EAR o) I PBS.

pH 7.2, in the presence of increasing concentrations of antigen as measured in a spectrometer, such

as 4 stop-Higeaddibpdups gertibismranstaritaRil InStrisfe si8) Sy Bgbrpteshirss o NpsaRsR £BiPs
spectroph@inmmetesdibennlo seestraméa)wiitheailred Guuaitehy2amin heh gHhesiaipmtiean "on-rate” or
"rate of agsociafipn”, or_"associatiqn rate" or 'kon .a ing to.this inyention.is, determjned with the
same sur cd Oﬁfgé%ig Er@éiﬁ%ﬁé@ echit i?quﬁgm eggr@goga%o%dlﬁ' i%’grj]t %’ Bt rf%Jerre ?%éBHCS)'r a
BlAcore T Kn8860i{ Bintsorwitht0nMsedinwayetig) i 26 inidngimh{oDilud baftigdn SWB atfps at -10

response oS 4R b5 BhaHeGahRA hated-gexirrpaiesanaarenise aMai Blagere Inc.) are
activated with N-ethyl-N'- (3 30 dimethylaminopropyl)-carbodiimide hydrochloride 6'%‘1%?%‘2' and
N-F/droxy STt HIGTSY AdChRIE 1R g%ﬁ%ﬁ%}lgfﬁ%g&%@ﬁ%‘f?g: REiGERE TR LomMm
sodium aaetate]doddridl SilintonsSafdah I(0-082NolsSfondinjectigkted s PBY vatk ©0Bulliwaeatédto achieve

approximaglyb.resronsen i is B HlosRHRIS RAMHA. KQllawing eJniechion aftitiaibgnolamine

to block unreacted groups. For kinetics measurements, two-fold serial dilutions of Fab (0.78 nM to 500
nM) are injgesdklin) PB S2BS it 01059 Mpkan®-(PB Baigan3inding fodel héAsorpipralernenely

25ul/min. ociation.ra kon) and disspciatign rates (koff) are calculated using a simple

one-10-on S SRR B TN B B T e RO T S 7k T (@lAcore
EviuatiorrSdibrinredissesieton. consiami (K avie selsuiatnspifies asiokidtbomaddcdisgsotiafor -séakorgram.
The equilibrium dissaqciation constant é%&)%)’ was_ calculated as the rago koff/kon. See, e.g., Chen, Y., et

al., (1999f Mol &6l Bes885%5%8 1 Spdartitlihe OnAisissedets Y06 R-P5 1 SF#E surface
plasmon rgisenancamaseayashg\ubotiacthdhchonsrate is peéiatdpedetenad bgddzadingreséefluorescent

quenching,technigue fhat Measues.ihedRarease. O decreassinyarescess eaissiamntensity

(excitation'= 295 nm; emission = 340 nm, 16 nm band-pass) at 250C of a 20nM anti-antigen antibody
(Fab formjexciB8) pRO? @nirthissioresdf@enf inorebsidepenet il Sliois20nMiyemtgemaniiizded in a a

spegtrometey, feh APRSIHR 71O AUIRPEH SRR CFPRRANEIRL(MMNOIR I gtk Hfeas BAPR-sgries

SLM-Aminco spectrophotometer (ThermoSpectronic) with a stjrred cuvette. 10 The (?hrase
"substanti$fy FERGIE B SBRH A iRPETREC RBNOSPR I eSS S5 ARSERETRigh degree
of differenSENietwien twotrupheesiceral (Bsifgeferatynioh evids s ctiaid dundtie altha kb0 dy 8fdthduei/ention

and the other asSoRIAed Wit g R16 SRCSIGATRRIAIL ARG STk aneaf skillip hgyart would

consider the difference between the two values to be of statistical silgnificance within the context of the
biological EHAVRSE PN ith Sor B sinn Yefise {Bogy R antigen mofecule as described by the

25 following assay that measures solution binding affinity of Fabs for antigen by equilibrating Fab with a

minimal concentration of (125T)-labeled antigen in the presence of a titration series of unlabeled
antigen, then capturing bound antigen with an antj-Fab antibody-coated plate (Chen, et al., (1999) J.
Mol Biol 293:865-881). To establish conditions for the assay, microtiter plates (Dynex) are coated
overnight with 5 ug/ml of a capturing anti-Fab antibody (Cappel Labs) in 50 mM sodium carbonate

30 (pH 9.6), and subsequently blocked with 2% (w/v) bovine serum albumin in PBS for two to five hours
at room temperature (approximately 23°C). In a non-adsorbant plate (Nunc #269620), 100 pM or 26
pM [125]]-antigen are mixed with serial dilutions of a Fab of interest (consistent with assessement of
an anti-VEGF antibody, Fab-12, in Presta et al., (1997) Cancer Res. 57:4593-4599). The Fab of
interest is then incubated overnight; however, the incubation may continue for a longer period (e.g.,

35 65 hours) to insure that equilibrium is reached. Thereafter, the mixtures are transferred to the capture

plate for incubation at room temperature for one hour. The solution is then removed and the plate
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15 values, HAMA response). The difference between said two values is preferably greater than about
10%, preferably greater than about 20%, preferably greater than about 30%, preferably greater than
about 40%, WkeR9fatiisgtkeater than about 50% as a function of the value foPfHEYSIMEATEHHomparator
antibody. "Percent (%) amino acid sequence identity” with respect to a peptide or polypeptide
sequence 20 is defined as ntage of amino acid residues in a candidate sequence that are

identical v‘\ﬁﬁﬁ}‘(%lﬁeelg }HBG%&%]‘?%@%E@CW&%%EE&fi%&%@Wﬁ&%&ﬁ?&e@&d’H&? fafter aligning

the sequenosdlamtdMirtresitintifQ Japherd) mecksdaryd theqtitia\ectbamiaiomal ffoparaggasegiience
entity, 2pshiGF GARRIABTOANMAARS ALK BRI B UaNFAS RATLRLINS RANSCRAAS I flanment

for purposes of determining percent amino acid sequence identity can be achieved in various ways
that are wWiATIAP BRI RDesERLRE F67 I SpmRasitive bigiRamrsRy sy ARSBIdies M gnediesoftware such as
BLAST, BioitBdnierAltHe KdsrMegalignsRiASTARhsalwaie. Presesidieshirdia a1 eansdetermine
appropria aran)e for measurng, all nt, including any alqorit eeded to achieve maximal
alignment%%r%hee#ﬁqgﬁat%}%f the s%gﬁgt@%g&%%%%%%@@%ég?p?g;%ls lénr%lf)rl]),l Z(?\?\?/ever, %
amino acigntigsg e st atity Vetsrensgrantie (YA B e Bin gaihesmptetedctripar s orewonybiner
prgg:am /&%}L@Nms&mmi@ &B@v’é@mﬂiﬁ{Wpﬁc@ﬂﬁifﬁéﬁ?ﬁﬁh@'ﬂp@lﬁ&@ﬁg&éﬁﬂggrOVideC:] in Table
A below. IGN- ue comparisQn, computer program was authgred by Genentech, Inc.
and the sgﬁ‘f{:%é]lgg%f%é é%wnaﬁ%ﬁ%cﬁpﬁg%wlﬁg‘? ]élw)fﬁ‘é%ﬂfﬁﬂ% iR SomlidfehiEihiAtthe U.S.
Cdpyright@ffﬁ?@,iswagmmtb‘dm.$®m559pﬂmerﬁit4§,r@m§egm (BN, B:fG e myjeghinRegistration
No. TXUS Q03 fe JEREIAHGNeS LHRAIPIS AHRIGY avalaile hEUeR Rene AR LGy, South San

Francisco, California 35 or may be compiled from’the source code provided In Figure 8 below. The

y be ]
ALIGN-2 hrgrane Sidniectisa Loy 1t cihenghminsnn iispern sl urractsdarapmsyFafgital UNIX
V4.0D. Alliseipsenesueorpg isofobhsenabidisiaie Edtaby (e M G BHA v grainjencidoFRE waty. 23

WO Z1)1ip L o (i 2/ EA8 sl RS IS A4l In.uployed Joraryino acid

sequence comparisons, ﬁhe % amino acé sequence fgentlty of?a given amino acid sequeiite A to,
with, or agadndisRgarien ameirio,grile sdquietedarBngahsichpbamalite nnafivsalyning phrdisgehad:h given amino
acid sequ ec(ﬁ\ tggglggsoo%?gm rises ag étﬁ‘i” % ?tmino a ig seguence. identi%‘t , With, or against a
given amino acld sequence B B)1s calculhted 3% Yoo e HH0 it YRS AARISh IV EREPER is the
number ofcaseizeracibbeessivilibguse divsdcintitdermistahhtEbhe salppldted se theantie lnlighyn eSite. Eprogram
ALIGN-2 in that program's alignment of A and B, and where Y is the totag nuEanr of amino acid

i

residues B IYwitf Be Gopre MabhihPdthe e \EBePEraR R atid S ueicePA s sBtsual to the
length of arsimoracithsege essap Bo thelknalninn atidadguRRre okl ity i e tthbBrywitnefuesihatgthe %
amyno acilananenon IeRik a0 spigss spanfissllipiedpilishing Al (haniian s
sequence identity values used herein 15 are obtained as described in the immediate y preceding
paragraphmsengstien A3ON2 tonmpbted-proy A Tallle2AnM anti-antigen antibody (Fab form) in

PBS, pH 7.2, in the presence of increasing concentrations of antigen as measured in a spectrometer,

such as a stop-flow equipped spectrophometer (Aviv Instruments) or a 8000-series SLM-Aminco

spectrophotometer (ThermoSpectronic) with a stir red cuvette.

tl

. . - . - k4
25 In one embodiment, an “on-rate” or “rate of association” or “association rate” or “kqy,

according to this invention is determined with the same surface plasmon resonance technique

described above using a BIAcore™-2000 or a BIAcoreT™™-3000 (BIAcore, Inc., Piscataway, NJ) at
25C with immobilized antigen CMS5 chips at ~10 response units (RU). Briefly, carboxymethylated
dextran biosensor chips (CM5, BIAcore Inc.) are activated with N-ethyl-N’- (3~

30 dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier’s instructions. Antigen is diluted with 10mM sodium acetate, pH 4.8, into
Sug/ml (~0.2uM) before injection at a flow rate of Sul/minute to achieve approximately 10 response
units (RU) of coupled protein. Following the injection of 1M ethanolamine to block unreacted groups.
For kinetics measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS

35 with 0.05% Tween 20 (PBST) at 25°C at a flow rate of approximately 25ul/min. Association rates

(kop) and dissociation rates (koff) are calculated using a simple one-to-one Langmuir binding model
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20 * C-C increased from 12 to 15 * Z is average of EQ * B is average of ND * match with stop is _M,;
stop-stop = 0; J (joker) match = 0 25 #define _M -8 Pl value of a match with a stop int _day[26][26] = {
AB CDEFGMIORIMNIOFORSTU V WXYZ* /*A*/{2,0,2,0,0,-4, 0,-1,-2,-RCO/URZ0G5/QR7626] | 1,
00603,01,30/*8*/{03432501200322 M11000025031} [*C*l
f-2,-4,15,-5,-5,-4,-3, - 0280 *D{0, 3,-5,4,3,-6,1,1,-2,0,
0,-4,-3, 2(%17%53? ,-YgdaB"‘b%,f*’?f‘f? Ygrsign %’2?5%{’ i %“%"“& Eittipg fi’e 2556“6“%1 apdglisigciqtion 1 o' o
0,-2,-7, 0sehs@pramFThefeduibbuyng 155@]abipiR ¢ dnsGnb(K)Oyes c b phated adthﬁf&cﬂiolf/fbxp Skep }, 35/ G
{1,0,-3,1,0,-5,5,-2,-3,0,-2,-4,-3, 0, M,-l,-,-3, 1,0, 0,-1,-7, 0,-5, 01, /*H*/{-1,1,-3 2262
0, 0,-2,-288: fhew, B.. ot al.. (L9990, H) Bipl2h3: 3638814 ﬂm@r,ﬂféleznﬁatee@ezdawfw s 210,
0, 4,-5, Opk-aik, sﬁfa&@@a@&lﬂbﬁl&hﬁhﬁz@-ﬁﬂd&zaﬁ5ﬁklﬁ7ﬁ%@s {)rskelably determined by usmg a
{0,Q,0,0,0,0,0,0.0,0.0.0,0.0, 0,0,0,0,0,0.0}, /* K *1 1- .0,-5,-2,0,-2, 0, 5,-3, 0,
Ly, et el Basn ey g g s SRR G 5
0,-1,-2}, iﬁtbﬂsﬁti(&eﬁa’cﬁxﬂ% @3531112 ethifidd, 43480 @M il bBidlpats§ ai258CDF 3 200D Atk tihed. -4, 2, {
1,-4,0,2 3 0,0.-2.-4,.0,-2 1} *OM, M M, O,M,M, /*P*/
6.0.0,1 08 bCaE g e o 7 BT Ry et ey Mty 150 T )
10 /* R */megsered ip ap spectrometey, such 29 aGtopAloy 2aemwed Wegtrophomeien (AWM Grstfumapts) opa

0,-3,1,-1,-800seBie2 SEMMudirch s@e&r&pﬁoéoraeférérmméﬁﬁe’é&{)&mpwghoaQm%cpouiaet@e 0,0a1,-10,_M,
0,-1,-1, 1, 3,0,0, 0,0,0,0,0,0,

,0,-3, 0},. /1" U */ ., '
01 % v +/{ 0,2, j?f‘?f?i??ﬁ}-ﬁ?% B“‘glﬁ regluge ‘g ngséméla“iy Slffff%‘t aﬁusfgi“ireli Fagips a
1-6,-5,-8,suftiziontl, lﬁgfﬁdag@egfdiffdrenw bgwsen t@@ﬁl@@&@?@ﬁg@ {BdnerpX dife associated with an

{0,0,0,0 Oan@&@o@ ’t@cqu»Q]u&ﬂ Ql@ 0L %(Qa@z@kwﬁlXl‘re'i%re%cgccﬂnp%riopdngbc]dy% such that
0,-4,-1,-2,-2,-M,-5 2,0,0,10 4%%/*2*/{0 -1,1, M, 0, 3,0,

0,0, 0,-2°% & Slflih}“ébevtﬁﬁ d Balél caasiflsiie gifieienss QE&W@ ﬂ’ﬁ tyg valudhia l%&&ﬁ'i@ﬂﬁt’fél /* max jumps

in a diag significance within the context of the biological characteristic measured by said values (e.g., Kd

15 values, HAMA response). The difference between said two values is preferably greater than about
10%, preferably greater than about 20%, preferably greater than about 30%, preferably greater than
about 40%, preferably greater than about 50% as a function of the value for the reference/comparator
antibody.

"Percent (%) amino acid sequence identity" with respect to a peptide or polypeptide sequence

20 is defined as the percentage of amino acid residues in a candidate sequence that are identical with the
amino acid residues in the specific peptide or polypeptide sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not
considering any conservative substitutions as part of the sequence identity. Alignment for purposes of
determining percent amino acid sequenée identity can be achieved in various ways that are within the

25 skill in the art, for instance, using publicly available computer software such as BLAST, BLAST-2,
ALIGN or Megalign (DNASTAR) software. Those skilled in the art can determine appropriate
parameters for measuring alignment, including any algorithms needed to achieve maximal alignment
over the full length of the sequences being compared. For purposes herein, however, % amino acid
sequence identity values are generated using the sequence comparison computer program ALIGN-2,

30 wherein the complete source code for the ALIGN-2 program is provided in Table A below. The
ALIGN-2 sequence comparison computer program was authored by Genentech, Inc. and the source
code shown in Table A below has been filed with user documentation in the U.S. Copyright Office,
Washington D.C., 20559, where it is registered under U.S. Copyright Registration No. TXU510087.
The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, California

35 or may be compiled from the source code provided in Figure 8 below. The ALIGN-2 program should
be compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence

comparison parameters are set by the ALIGN-2 program and do not vary.
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#define MAXGAP 24 /* don't continue to penalize gaps larger than this */ #defineJMPS 1024 /* max
jmps in an path */ #defineMX 4 /* save if there's at least MX-1 bases since last jmp 30 #define DMAT
3 /* value ofWebe#iidBakes */ #define DMIS 0 /* penalty for mismatched FsSEYS200482%i3¢ DINSO 8
[* penalty for a gap #define DINS 1 1 /* penalty per base */ 35 #define PINSO 8 /* penalty for a gap
#define PINS 1 4 /* penalty per residue */ 25 WO 21)1)6/015371 PCT/US20115/1127626 struct jmp {
short nMAXJMPT, F5n f‘jﬁ?be(ﬂs’ebGFS‘rzdéﬁﬁ’Piﬂfﬁ R BRSS! RERPADCHVBTR A BASe o PGB in seq
X [* limits s&q feqidehtSidéntistilacictagpmind scregliescoretatiadt pnigdongegifest adfindfsad of prey block
"/ short impy L7 SUTEREIND.NGEXE A SEYEHITIR 4P bidist &HH&%&% sSfHELOR R gpﬂ%s%?c: * number of
leading spaces 15 short n[JMPS]; /* size of jmp (gap)™*/ int X[JMPS]; /" loc of jmp (last elem before
gap) }; cHmmsins I<SieUP ABIRARGI STHBFISE it ipe Vb S5 ael @ Sivfa 3B ReihisiTupRE]); /* prog
narge for Biyimegsiabbis fepd2]; /* segs: getsegs() int dmax; /* best diag: nwQ int dmaxO; /* final
diag */ 25 int dna; /* set if dna: main() int endgaps; /* set if penalizing end gaps int gapx, gapy; /* total
gaps in seqgs int lenO, lenl; /* seq lens */ int ngapx, ngapy; /* total size of gaps 30 int smax; /* max
score: nwQ int *xbm; /* bitmap for matchidgOimes the fraction X/Y

where X is the number of amino acid residues scored as identical matches by the sequence alignment
10 program ALIGN-2 in that program’s alignment of A and B, and where Y is the total number of amino
acid residues in B. It will be appreciated that where the length of amino acid sequence A is not equal
to the length of amino acid sequence B, the % amino acid sequence identity of A to B will not equal
the % amino acid sequence identity of B to A.
Unless specifically stated otherwise, all % amino acid sequence identity values used herein
15 are obtained as described in the immediately preceding paragraph using the ALIGN-2 computer
program.
Table A
[
*
20 * C-C increased from 12 to 15
* 7 1is average of EQ
* B 1s average of ND
* match with stop is _M; stop-stop = 0; J (joker) match =0
*/
25 #tdefine_ M -8 /* value of a match with a stop */

int _day[26][26] ={
/* ABCDEFGHIJKLMNOPQRSTUVWIXYZ#¥
A% {2,0,-2,0,0,-4,1,1,-1,0,-1,-2,-1,0,_ M, 1,0,-2, 1, 1, 0, 0,-6, 0,-3, 0},
30 ~B* {0,3,4,3,2,-5,0,1,-2,0,0,-3,-2,2, M,-1,1,0,0,0, 0,-2,-5, 0,-3, 1},
*C* {-2,4,15,-5,-5,-4,-3,-3,-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0,-2,-8, 0, 0,-5},
=D* {0,3,5,4,3,-6,1,1,-2,0,0,-4,-3,2, M,-1, 2,-1, 0, 0, 0,-2,-7, 0,4, 2},
*E* {0,2,:5,3,4,-5,0,1,-2,0,0,-3,-2, 1, M,-1, 2,-1, 0, 0, 0,-2,-7, 0,-4, 3},
[*F*  {-4,-5,-4,-6,-5,9,-5,-2, 1, 0,-5, 2, 0,-4,_M,-5,-5,-4,-3,-3, 0,-1, 0, 0, 7,-5},
35 kG* {1,0,-3,1,0,5,5,2,-3,0,-2,-4,-3, 0,_M,-1,-1,-3, 1, 0, 0,-1,-7, 0,-5, O},
AH*  {-1,1,-3,1,1,-2,-2,6,-2,0,0,-2,-2, 2, M, 0, 3, 2,-1,-1, 0,-2,-3, 0, 0, 2},
A1 {-1,-2,-2,-2,-2,1,-3,-2, 5,0,-2, 2, 2,-2, M,-2,-2,-2,-1, 0, 0, 4,-5, 0,-1,-2},
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long offset; /* current offset in jmp file */ struct diag *dx; /* holds diagonals */ struct path pp[2]; holds
path for segs 35 char *callocQ, *malloco, *indexo, *strcpyQ; char *getseqo, *g_callocQ; 26 WO
21)1)6/0153¥9 POTMUB2D115/1127626 5 /* Needleman-Wunsch alignmenPoldg$aehsS/82%7¢@sage: progs
filet file2 * where filet and filet are two dna or two protein sequences. 10 * The sequences can be in
upper- or lower-case an maé contain ambi%uity Any lines beginning with';, "> "' or'<' are ignored * Max

file Iength/ 5’65534 ?I’i%i?ea’ y%ﬂs?gﬂe% g r‘?%%@»ﬂn% & &)Q" g’e(bt%nce with 1/3 or more of its
elements AGGTU {sl a3sy®eit-507H O, 2INA 500 puivs-in the 6)6, @lrioutd, Xg,* The program may

create a tmp file in /Amp to hold,info tiracek X Qriginal vgrsion fdeveloped under BSD 4.3 on a
s e AR P A A S e sy

26
1,14,2,13,/6,M,i{l1{6,0%1@,@;3’%’1%;6»,@0’%596?8,‘B,@:@M@olz@r-gtaﬂi&_ DwwiEelk { 1,
21(3"(D-'ANEL"(NB,A), 4, 8416, 82,641,188, 2561, QXERFERF6,-2°40,-2)113,1"12, 1"13, 1"14, 1<<15,

116, 1"17, 118, J{ﬁl 133? <%;#<<ﬁ2ﬁ%@%%’ 1<<251(1<<(E-'A)IL"(Q-'A)) )
main(ac, av) main mt’ac;35’char *av|];~{ prog—= av|Of; 1)6/015371 PCT/US20115/1127626
if (ac 1= 3P{ ki HM, Ysale NesMIeMild®\dM}prog);
<P*  {1,-1,-3,-1,-1,-5,-1,0,-2, 0,-1,-3,-2,-1,_M, 6, 0, 0, 1, O, 0,-1,-6, 0,-5, 0},
xQ* {0,1,5,2,2,-5,-1,3,-2,0, 1,-2,-1, 1,_M, 0, 4, 1,-1,-1, 0,-2,-5, 0,-4, 3},
10 ~AR*  {2,0,-4,-1,-1,-4,-3,2,-2,0, 3,-3,0,0,_M, 0, 1, 6, 0,-1, 0,-2, 2, 0,-4, 0},
~S#* {1,0,0,0,0,-3,1,-1,-1,0,0,-3,-2, 1,_M, 1,-1, 0, 2, 1, 0,-1,-2, 0,-3, 0},
~T* {1,0,-2,0, 0,—3, 0,-1,0,0,0.,-1,-1,0,_ M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0},
/~u=* {0,00,0,0,0,0,0,0,0,0,0,0,0,M,0,0,0,0,0,0,0,0,0, 0, 0},
v {0,-2,-2,-2,-2,-1,-1,-2,4,0,-2, 2, 2,-2, M,-1,-2,-2,-1, 0, 0, 4,-6, 0,-2,-2},
15 /*W#* {-6,-5,-8,-71,-1,0,-7,-3,-5, 0,-3,-2,-4,-4, M,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6},
/#X=* {0,0,0,0,0,0,0,0,0,0,0,0,0,0,_M,0,0,0,0,0,0,0,0, 0, 0, 0},
=Y * {3,3,0,-4,-4,7,-5, 0,-1, 0,-4,-1,-2,-2, M,-5,-4,-4,-3,-3, 0,-2, 0, 0,10,-4},
/~zZ* {0,1,5,2,3,-5,0,2,-2,0,0,-2,-1,1,_M,0, 3,0, 0, 0, 0,-2,-6, 0,-4, 4}

b
20
/*
*/
#include <stdio.h>
#include <ctype.h>
25
#define MAXIMP 16 /* max jumps in a diag */
fdefine MAXGAP 24 /* don't continue to penalize gaps larger than this */
#define IMPS 1024  /* max jmps in an path */
#define MX 4 /* save if there's at least MX-1 bases since last jmp */
30
#define DMAT 3 /* value of matching bases */
#define DMIS 0 /* penalty for mismatched bases */
#define DINSO 8 /* penalty for a gap */
#define DINS1 1 /* penalty per base */
35 #define PINSO 8 /* penalty for a gap */
#define PINS1 4 /* penalty per residue */
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fprintf(stderr,"where filel and file2 are two dna or two protein sequencesAn"); fprintf(stderr,"The
sequences can be in upper- or lower-case\n"); 5 fprintf(stderr,"Any lines beginning with ;' or '<' are
ignored\n"); WPEr24t¢4kES. "Output is in the file \"align.out\"\n"); exit(1); } namEYO$28276240 namex|l]
= av[2]; segx[0] = getseq(namex[O], &lenO); segx[l] = getseq(hamex]l], &lenl); xbm = (dna)? dbval :
-pbval; 15 endgaps = O; /* 1 to penalize endgaps ofile = "align.out"; /* output file */ nwQ; /* fill in the
matrix, geitﬂ‘fétéf@géible jmps readjmpso; /* get the actual. jmps */ 20 printo; /* print stats, alignment */
cleanup(0); /* unémdeainy tmp fHEIAXIMB|/* dosihedligprarptoitlsn Best score: main() * dna: values in
Fitch anq Smith,&gA%ﬂ%gb&%%gr%ﬁ%&%ﬁ b’;&rgc:) I%,féd\él 215nOS 6ya}l{u,g:;s 30 * When scores are equql, we
prefer mismatches G any gap, prefer a new gap to exténglng ah ongoing gap, and prefer a gap in
seqx *tola gap in seqy. nwO nw 35 { char/*pinitpseqtasgid ahtf ptrs int *ndely, *dely; /* keep track of
dely 28 WO 21)1)6/015371 PCT/US211115/112 7 6 2 6 int ndelx, delx; /* keep track of delx int *tmp;
[* for swappin& rowQ, rowl int mis; /* score for each type */ int ins0,insl; /* insertion penalties 5
register id gba | index register ij; /4" jmp index */ register *colO, *coll; /* score for cuff, last row
register xx, yy; /fiitdex into seet£;10 dx = (Streoralatps)gnrdlloc("to get diags”, lenO+lenl+,

sizeof(struct diag)l,gndely = (infg calloc("ie gal-pgelyey KBkkIsize0k(int));

short ijmp; /* current jmp index */
10 struct jmp ip; /* list of jmps */
b
struct path {
int spc; /* number of leading spaces */
15 short n[JMPS]; /* size of jmp (gap) */
int x[IMPS]; /* loc of jmp (last elem before gap) */
I
char *ofile; /* output file name */

20 char *namex[2]; /* seq names: getseqs() */
char *prog; /* prog name for err msgs */
char *seqx[2]; /* seqs: getseqs() */
int dmax; /* best diag: nw() */
int dmax0; /* final diag */

25 int dna; /* set if dna: main() */
int endgaps; /* set if penalizing end gaps */
int gapx, gapy; /* total gaps in seqs */
int len0, lenl; /* seq lens */
int ngapx, ngapy; /* total size of gaps */

30 int smax; /* max score: nw() */
int *xbm; /* bitmap for matching */
long offset; /* current offset in jmp file */
struct diag  *dx; /* holds diagonals */
struct path  ppl2]; /* holds path for seqs */

35
char *calloc(), *malloc(), *index(), *strcpy();
char *getseq(), *g_calloc();
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dely = (int *)g_calloc("to get dely", lenl+l, sizeof(int)); colO = (int *)g_calloc("to get colO", lenl+,
sizeof(int)); 15 coil = (int *)g_calloc("to get coil", lenl+l, sizeof(int)); insO = (dna)? DINSO : PINSO;
ins1 = (dna)WOMBAISPTNS1; smax = -10000; 20 if (endgaps) { for (colO[CRETAEN0F /276260, yy = 1;
yy <= lent; yy++) { colOJ[yy] = dely[yy] = colO[yy-1] - insl; ndely[yy] = yy; } 25 colO[O] = 0; /* Waterman
Bull Math Biol 84 */ } else for (yy = 1; yy <= lent; yy++) dely[yy] = -ins0; 30 /* fill in match matrix for (px
= segx[O], xx = 1; xx <= len0; px++, xx++) { /* initialize first entry in col 35 if (endgaps) { if (xx == 1) 29
WO 21)1)6/015371 PCT/US20115/1127626 Coll [0] = delx = -(insO+insl); else coll[O] = delx = colO[0]
-insl; ndelx =xx; 5} else { Coll[0] =0; delx =-insO; ndelx =0; 10} ...mv for (py = segx[1], yy = 1; yy
<= lent; py++, yy++) { 15 mis = colO[yy-1]; if (dna) mis += (xbm[*px-'A'l&xbm[*py-'A])? DMAT : DMIS;
else

5

/* Needleman-Wunsch alignment program
*®
* ysage: progs filel file2
* where filel and file2 are two dna or two protein sequences.
10 * The sequences can be in upper- or lower-case an may contain ambiguity
* Any lines beginning with ';', '>' or '<' are ignored
* Max file length is 65535 (limited by unsigned short x in the jmp struct)
* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA
*  Qutput is in the file "align.out”
15 *
* The program may create a tmp file in /tmp to hold info about traceback.
* Original version developed under BSD 4.3 on a vax 8650
*/
#include "nw.h"

20 #include "day.h"

static _dbval[26] ={
1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0

¥
25
static _pbval[26] = {
1, 2|(1<<(D-'AN|(1<<(N-'A"), 4, 8, 16, 32, 64,
128, 256, OxFFFFFFF, 1<<10, 1<<11, 1<<12, 1<<13, 1<<14,
1<<15, 1<<16, 1<<17, 1<<18, 1<<19, 1<<20, 1<<21, 1<<22,
30 1<<23, 1<<24, 1<<25|(1<<(E-'AY|(1<<('Q'-'A")
b
main(ac, av) main
int ac;
35 char *av[];
{
prog = av{0];
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mis += _day[*px-'A"][*py-'A"]; 20 /* update penalty for del in x seq; * favor new del over ongong del *
ignore MAXGAP if weighting endgaps 25 if (endgaps 11 ndely[yy] < MAXGAP) { if (colO[yy] - insO >=
dely[yy]) { QBAPAIRSIO[yy] - (insO+insl); ndely[yy] = 1; } else { 30 dely[yCH IS0 M pyy]++; }}
else { if (colO[yy] - (insO+insl) >= dely[yy]) { 35 dely[yy] = colOJ[yy] - (insO+insl); ndely[yy] = 1; } else 30
WO 21)1)6/015371 PCT U820115/1127626 ndely[yy]++; } /* update penalty for del in y seq; 5 * favor
new del over ond%?i‘ﬁ et if (endgaps 11 ndelx ¢ MAXGAP) { if (colllyy-1] - insO >= delx) { delx =
colllyy-1] - (insO+insl); fhéimtieler, ishgls@{ fileDdd=2mS praggtelx++; } 15 } else { if (coll[yy-1] -

(nsOins1) >= del) { ol ot ARPQNRADiaD eV T LSS ARt Pick the

maximum score; we're avorlng mis over any del and delx over del Yy
fprintf(stderr,"The sequences can be in upper- or lower-case\n");

5 fprintf(stderr," Any lines beginning with ;' or '<' are ignored\n");

fprintf(stderr,"Output is in the file \"align.out\"\n");
exit(1);

}

namex[0] = av[1];

10 namex[1] = av[2}];

seqx{0] = getseq(namex[0], &len0);

segx[1] = getseq(namex[1], &lenl);

xbm = (dna)? dbval : pbval;

15 endgaps = 0; /¥ 1 to penalize endgaps */
ofile = "align.out"; /* output file */
nw(); /* fill in the matrix, get the possible jmps */

readjmps(); /* get the actual jmps */
20 print(); /* print stats, alignment */

cleanup(0); /* unlink any tmp files */

25

/* do the alignment, return best score: main()
* dna: values in Fitch and Smith, PNAS, 80, 1382-1386, 1983
* pro: PAM 250 values
30 * When scores are equal, we prefer mismatches to any gap, prefer
* a new gap to extending an ongoing gap, and prefer a gap in seqx

*to a gap in seqy.

*/
nw() nw
35 {
char *px, *py; /* seqs and ptrs */
int *ndely, *dely; /* keep track of dely */

28



25 30 ...nw id=xx - yy+lenl - 1; 35 if (mis >= delx && mis >= dely[yy]) col | [yy] = mis; else if (delx >=
dely[yy]) { 31 WO 21)1)6/015371 PCT/US20115/1127626 coll[yy] = delx; ii = dx[id].ijmp; if
(dx[id].jp.n[OYQ&L0ENEIL (ndelx >= MAXIMP && xx > dx[id].jp.x[ij]+MX) 11P&iIE0G82005/027626
dx[id].score+DINSO)) { 5 dx[id].ijmp++; if (++ij >= MAXJIMP) { writejmps(id); ij = dx[id].ijmp = 0;
dx[id].offset = offset; to offset += sizeof(struct jmp) + sizeof(offset); }} dx[id].jp.n[ij] = ndelx;
dx[id].jp.x[ij] = xx*5 dx[id].scd]‘éefé’djg&f } iSkeTRIRSeF Bl [yyl: ij = dx(id].ijmp; 20 if (dx[id].jp.n[0]
&& (dna 11 (ndakyfyy] >= MAXGME && xx >/Hijidpprliighp0, migl>3Mx[id].score+DINSO)) {
dx[id].ijmp++; if (il >= MAXIMP) { writejmps(id). 8505 t%[:,id}-ijmp = 0; dx[id].offset = offset; offset

+= sizeof(structjmnp) + sizeof(offset); }} 30 dxﬁ’lc?f) ?p.n[ij] = -ndely[yyl; - dx[id] jp.x[ij] = xx; dx[id].score =
dely[yyl; int ins0, 1ns1; /* msertion penalties */
5 register id; /* diagonal index */
register 1j; /* jmp index */
register *col0, *coll; /* score for curr, last row */
register XX, VY3 /* index into seqs */
10 dx = (struct diag *)g_calloc("to get diags", lenO+lenl+1, sizeof(struct diag));

ndely = (int *)g_calloc("to get ndely", len1+1, sizeof(int));

dely = (int *)g_calloc("to get dely", len1+1, sizeof(int));

col0 = (int *)g_calloc("to get col0", len1+1, sizeof(int));
15 coll = (int *)g_calloc("to get coll”, len1+1, sizeof(int));

ins0 = (dna)? DINSO : PINSO;

insl = (dna)? DINS1 : PINS1;

smax = -10000;
20 if (endgaps) {
for (colO[0] = dely[0] = -ins0, yy = 1; yy <=lenl; yy++) {
col0[yy] = dely[yy] = colO[yy-1] - ins1;
ndely[yyl = yy;

}
25 col0[0] = 0; /* Waterman Bull Math Biol 84 */

else
for (yy = 1; yy <=lenl; yy++)
delylyy] = -ins0;

30
/* fill in match matrix
*/
for (px = seqx[0], xx = 1; xx <= len0; px++, xx++) {
/* initialize first entry in col
35 */
if (endgaps) {
fxx==1)
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}if (xx ==1en0 && yy <len I) { 35 /* last col if (endgaps) 32 WO 21)1)6/015371
PCT/US20115/1127626 colllyy] -=insO+insl*(lenl-yy); if (toll [yy] > smax) { smax = coll[yy]; dmax = id;
5} } } if (eMoyae/8I&3¢X < lent)) colllyy-1]-= inso+insl*(leno-xx); to if (collRGTIUS208pMBPIosmax = col
| [yy-1]; dmax =id; } tmp = colo; colo = toll; toll = tmp; 15 } (void) free((char *)ndely); (void) free((char
*)dely); (void) free((char *)colO); (voidég@(;i(g ar’ *)Co@);.é 0 1* * * print() -- only routine visible
outside this module * 25 * static: * g€ i ce BEABEEt path, count matches: print() pr_aligno -
print alignment of described inebseray p[]: print() dumpblockO -- dump a block of lines with numbers,
stars: pr_align() * numsO -- put out ayy @d&{ﬂ;@':%f@[@?tq%ﬁ 30 * putline() -- put out a line (name,
[num], seq, [num]): dumpblock() * stars() - -put a line of stars: dumpblock() * stripname() -- strip any
path and prefix from a seqnarf@e®=3%%include "nw.h" #define SPC 3

5 }
else {
coll[0] = 0;
delx = -ins0;
ndelx = 0;
10 }

. DW
for (py = seqx[1], yy = 1; yy <= lenl; py++, yy++) {
15 mis = colOfyy-1];
if (dna)
mis += (xbm[*px-'A']&xbm[*py-'A'T)? DMAT : DMIS;
else
mis += _day[*px-'A’J[*py-'A’l;
20
/* update penalty for del in x seq;
* favor new del over ongong del
* ignore MAXGAP if weighting endgaps
*/
25 if (endgaps || ndely[yy] < MAXGAP) {
if (colO[yy] - insO >= dely[yy]) {
dely[yy] = colO[yy] - (insO+ins1);
ndely[yy] = 1;
}else {
30 dely[yy] -= ins1;
ndely[yy]++;
}
} else {
if (colO[yy] - (insO+ins1) >= dely[yy]) {
35 dely[yy] = colO[yy] - (insO+ins1);
ndely[yyl =1;

} else
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33 WO 21)1)6/015371 PCT/US20115/1127626 #define P_LINE 256 /* maximum output line */ #define
P_SPC 3 /* space between name or num and seq extern _day[26][26]; 5 int olen; /* set output line
length */ FINO3OGOEIut file */ print() print { 10 int Ix, ly, firstgap, lastgapP¢TOVSHBH0I7 €2k =
fopen(ofile, "w")) == 0) { fprintf(stderr,'%s: can't write %s\n", prog, ofile); cleanup(1); 15 } fprintf(fx,
"<first sequence: %s (length = %d)\n", namexg lenO); fprintf(fx, "<second sequence: %s (length =
%d)\n", namex[1], lenl); olen = 60; Ix Iend1 WJELTént; firstgap = lastgap = O; if (dmax <lenl - 1) { /*
leading gap in x pp[0].spc = fikstgap = lent - dmax - 1; ly -= pp[0].spc; 25 } else if (dmax > lenl - 1) { /*
leading gap iny pp[1].spc = firstgap = dmax - (lenl - 1); Ix -= pp[l].spc; } 30 if (dmax0 <lenO - 1) { /*
trailing gap in x lastgap = IenO dmax0 -1; IX -= Iastgap, } else if (dmax0 > lenO - 1) { /* trailing gap in
y 35 lastgap = dmax0 - (lenO’> ¥Pgse pepadiyas dgl IWARGS 21)1)6/015371 PCT/US20115/1127626
getmat(lx, ly, firstgap, lastgap);*mavatigei®dde} over ongong del

*/
if (endgaps || ndelx < MAXGAP) {
if (coll[yy-1] - insO >= delx) {
delx = coll{yy-1] - (insO+ins1);

10 ‘ ndelx = 1;
}else {
delx -=insl;
ndelx++;
}
15 }else {

if (col1[yy-1] - (insO-+ins1) >= delx) {
delx = coll[yy-1] - (insO+ins1);
ndelx = 1;

} else

20 ndelx++;

/* pick the maximum score; we're favoring
* mis over any del and delx over dely

25 */

30

W
id =xx - yy +lenl - 1;
35 if (mis >= delx && mis >= dely[yy])
coll[yy] =
else if (delx >= dely[yy]) {
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5 * trace back the best path, count matches 10 static getmat(lx, ly, firstgap, lastgap) getmat int Ix, ly;
[* "core" (minus endgaps) int firstgap, lastgap; /* leading trailing overlap */ 15 {int nm, i0, il, siz0, sizl;
char outx[32Y028UaBEt; register nO, nl; 20 register char *pO, *pl; /* get tBA/FRARE2760re 10 = it
= siz0 = sizl = 0; 25 p0 = seqgx[O] + pp[l].spc; pl =segx[1] + pp[0].spc; nO = pp[l].spc + 1; at =
pp[O].spc + 1; 30 nm = 0; while (*p0 && *pl) { if (siz0) { pl++; nl++; 35 siz0--; } else if (sizl) { 35 WO
21)1)6/015371 PCT/US20115/11276 38 1Had F:986++: sizl-—: } 5 else { if (xbm[*p0-"A'l8&xbm[*p1=AT)
nm-++; if (N0++== pp[0].x[i0]) sizO = ppfdxifddijndy; 10 if (nl++ == pp[1].Xx[il]) sizl = pp[l].n[il++]; pO++;
if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXIMP
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSO)) {
5 dx[id].ijjmp++;
if (++ij >= MAXIMP) {
writejmps(id);
1j = dx[id].ijmp = 0;
dx[id].offset = offset;

10 offset += sizeof(struct jmp) + sizeof(offset);

}
dx[id}.jp.n[ij] = ndelx;
dx[id]jp-x[ij] = xx;

15 dx[id].score = delx;

else {
coll[yy] = delylyy];
ij = dx[id].ijmp;
20 if (dx[id].jp.n[0] && (!dna || (ndely[yy] >= MAXIMP
&& xx > dx[id].jp.x[ij1+MX) || mis > dx[id].score+DINS0)) {
dx[id].ijmp++;
if (++ij >= MAXIMP) {
writejmps(id);
25 ij = dx[id].ijmop = O;
dx[id].offset = offset;

offset += sizeof(struct jmp) + sizeof(offset);

}

30 dx[id].jp.n[ij] = -ndely[yyl;
dx[id].jp.x[ij] = xx;
dx[id].score = dely[yy];

}
if (xx ==1len0 && yy < lenl) {
35 /* last col
*/
if (endgaps)
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pl++; } 15} /* pet homology: if penalizing endgaps, base is the shorter seq else, knock off overhangs
and take shorter core 20 if (endgaps) Ix = (IenO < lenl)? len0 : lenl; else Ix = (Ix < ly)? Ix : ly; 25 pct =
100.*(doubl¥ar200a@udIédx; fprintf(fx, "\n"); fprintf(fx, "<%d match%s in an BUEAHBWHF2A6D% . 2f
percent similarity\n”, nm, (hm==1)? "": "es", Ix, pct); 30 fprintf(fx, "<gaps in first sequence: %d",
gapx); ...getmat if (gapx) { 35 (void) sprintf(outx, " (%d %s%s)", ngapx, (dna)? "base":"residue",
(ngapx == 1)? "™"s"): fprintf(fx,"%s", outx): $81NE) ZoBBRI R eBIPINYS20115/027626 forintf(fx, ",
gaps in second sequence: %d", gapyif, (g apy > spuatdl] sprintf(outx, " (%d %s%s)", 5 ngapy, (dna)?
"base":"residue", (hgapy == 1)? "":"s"); fprinstlfa%,"g/gg/i' %t,x); } if (dna) fprintf(fx, 10 "\n<score: %d
(match = %d, mismatch = %d, gap penalty = %d + Oo(]*][%ef base)\n", smax, DMAT, DMIS, DINSO,
DINSI); else fprintf(fx, "\n<score: %d (Dayh8fPPANH250 matrix, gap penalty = %d + %d per
resiglue)\n”, 15 smax, PINSO, PINS }); if (endgaps) fprintf(fx, "<endgaps penalized. left endgap: %d
%s%s, right endgap: %d %s%f\n", firstgap, (dna)? "base" : "residue”, (firstgap == 1)? : "s",

}
if (endgaps && xx < len0)

coll{yy-1] -= insO+ins1*(len0-xx);
10 if (coll[yy-1] > smax) {
smax = coll[yy-1];
dmax = id;
}
tmp = col0; col0 = coll; coll = tmp;
15 }
(void) free((char *)ndely);
(void) free((char *)dely);
(void) free((char *)col0);
(void) free((char *)coll); }
20
/*
£
* print() -- only routine visible outside this module
*
25 * gtatic:
* getmat() -- trace back best path, count matches: print()
* pr_align() -- print alignment of described in array p[]: print()
* dumpblock() -- dump a block of lines with numbers, stars: pr_align()
* nums() -- put out a number line: dumpblock()
30 * putline() -- put out a line (name, [num], seq, [num]): dumpblock()
* stars() - -put a line of stars: dumpblock()
* stripname() -- strip any path and prefix from a seqname
*/

35 #include "nw.h"

#define SPC 3
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20 lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "s"); else fprintf(fx, "<endgaps not penalized\n");
} 25 static nm; /* matches in core -- for checking static Imax; /* lengths of stripped file names static
ij[2]; I* jmp iNERXOMG0A58Ath */ static nc[21; /* number at start of current line B¢RIES3|23/087¢2ent elem
number -- for gapping 30 static siz[2]; static char *ps[2]; /* ptr to current element */ static char *po[21;
[* ptr to n?t qut Lﬁ%%r slot * r‘iétatic ¢har out[2] [P_LINE], I* output line */ static char star[P_LINE]; /*
set by staf9eM¥ i-TN8Fint aligAitent b FRSIIBRAUREHRE bath pp[] 37 WO 21)06/015371
PCT/US28ddfnié P23B26 statidHspakidrtvpen alige of bumtand;sfyctiar count int more; register i; for (i =
O, Imax = 0; i < 2; i++) { 10 an = stripnaine(namex([i]); if (nn > Imax) Imax = nn; ncfi] = 1; 15 ni[i] = 1,
siz[i] = ii[i] = 0; pscg] = segX]i]; poli] = out[i]; } 20 for (nn = nm =0, more = 1; more;) { ...pr_align for (i =
more = 0; §xéepn 4 3Y{2‘6H§ /e have more of this sequence? 25 */ if (I*ps[i]) continue;

5 int olen; /* set output line length */
FILE *fx; /* output file */
print() print
{
10 int Ix, ly, firstgap, lastgap; /* overlap */

if ((fx = fopen(ofile, "w")) == 0) {
fprintf(stderr,"%s: can't write %s\n", prog, ofile);
cleanup(1);
15 }
fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], len();
fprintf(fx, "<second sequence: %s (length = %d)\n", namex[1], lenl);
olen = 60;
Ix =len0;
20 ly =lenl;
firstgap = lastgap = 0;
if (dmax <lenl -1){ /* leading gap in x */
pplOl.spc = firstgap = lenl - dmax - 1;
ly -= pp[0].spc;
25 }
else if (dmax > lenl - 1) { /* leading gap in y */
ppl[1].spc = firstgap = dmax - (lenl - 1);
Ix -= pp[1].spc;

}
30 if (dmax0 < len0 - 1) { /* trailing gap in x */
lastgap = len0 - dmax0 -1;
Ix = lastgap;
}

else if (dmax0 > len0 - 1) { /* trailing gap in y */
35 lastgap = dmax0 - (JenO - 1);
ly -=lastgap;
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more++; 30 if (pp[i].spc) { /* leading space *po[i]++="; pp[i].spc--; } 35 else if (siz[i]) { /* in a gap

siz[i]--; 38 WO 21)1)6/015371 PCT/US20115/1127626 } else { /* we're putting a seq element *1

*Poli] = *PsNO0686Wdr (*ps[i])) *psli] = toupper(*ps[i]); po[i]++; ps[i]++; PECT/HRWHRIext gap for

this seq? if (ni[i] pp[i]-X[ij[i]]) { 15 * we need to merge all gaps * at this location siz[i] = pp[i].n[ij [i]++];

while (ni[i] = pp[i]-x[ 2 S plij.n(ijli++]; } ni[il++; }} 25if (++nn == olen 11 !more && nn) {
ot oo e bR

dumpblocko; %utfil; nn=0;30} } }35 * dump a block of lines, including
numbers, stars: pr_alg{) static 39
}
5
/*
* trace back the best path, count matches
10 */
static
getmat(1x, ly, firstgap, lastgap) getmat
int ix, ly; /* "core" (minus endgaps) */
int firstgap, lastgap; /* leading trailing overlap */
15 {
int nm, 10, i1, si1z0, sizl;
char outx[32];
double pet;
register n0, nl;
20 register char *p0, *pl;

/* get total matches, score
*/
10 =11 = siz0 = sizl = 0;
25 PO = seqx{0] + pp[1].spc;
pl = seqx{1] + pp[O].spc;
n0 = ppf1].spc + 1;
nl = pp[0].spc + 1;

30 nm = 0;
while ( *p0 && *pl) {
if (siz0) {
pl++;
nl++;
35 8iz0--;
}
else if (siz1) {
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WO 21)1)6/015371 PCT/US20115/1127626 dumpblockQ dumpblock {registeri; 5for (i=0;i<2;
i++) *poli]-- =\0'; ...dumpblock to (void) putc(\n', fx); for(i=0;i<2;i++){ if (*out[i] && (*out[i] !_ " Il *(pol[i])
L)) {if (i BOCPME(TY, 15 if (i == 0 && *out[1]) starso; putline(i); if (i = BRSO} 76@6intf(fx,
star); 20if (i==1) nums(i); }} } 25 * put out a number line: dumpblockQ static 30 nums(ix) nums int
ix; /* index in out[] holding seq Ilne */ { char nline[P_LINE]; register i, j; 35 register char *pn, *px, *py;
for (pn = nline, i = 0; i < Imax+P JSPC I++, pn++) 40 WO 21)1)6/015371 PCT/US20115/1127626 *pn
for (i = nc[ix], py = out[ix]; *py; @a+t, pn-s-1-) { if(*Py=I11*Py=*pn = 5else {if ((%lo==01 (i==1 &&
nclix] =) { j=({<0)?-i:i;

" osizl--;
}
5 else {
if (xbm[*p0-'A"]&xbm[*p1-'A'])
nm++;
if (n0++ == pp[0].x[i0])
51z0 = pp[0].n[i0++];
10 if (n1++ == pp[1].x[il])
sizl = pp[1].n[il++];
pO+-+;
pl++;
}
15 }
/% pct homology:

* if penalizing endgaps, base is the shorter seq

* else, knock off overhangs and take shorter core

20 */
if (endgaps)
Ix = (len0 < len1)? len0 : lenl;
else

x=>Ux<ly)?lx:ly;
25 pct = 100.*(double)nm/(double)lx;
fprintf(fx, "\n");
fprintf(fx, "<%d match%s in an overlap of %d: %.2f percent similarity\n",

nm, (nm == 1)? "" : "es", Ix, pct);
30
fprintf(fx, "<gaps in first sequence: %d", gapx); -.getmat
if (gapx) { ‘
35 (veid) sprintf(outx, " (%d %s%s)",

"

ngapx, (dna)? "base":"residue", (ngapx == 1)? "":"s");
fprintf(fx," %s", outx);
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for (px = pn; J; j /= 10, px--) *px=j%10+'0; 10 if(i<0) *px=t } else *pn = 15 i++;} }'Ppn =1\01 nc[ix] =
I; 20 for (pn = nline; *pn; pn++) (void) putc(*pn, fx); (void) putc(\n', fx); } 25 * put out a line (name,
[num], seq, MAHYoLFAPblockO static putline(ix) putline 30 int ix; { ...putliRCTH2E5//#36er char
*px; for (px = namex|ix], i = 0; *px && *px '=""; px++, i++) 41 WO 2006/015371 PCT/US20115/027626
(void) putc(*pz,fx); for (; i < Imax+P_SPC; i++) (void) putc(' ', fx); 5 /* these count from 1: * ni[] is
current element (from 1) * nc[] is number at start of current line for (px = out[ix]; *px; px++) 10 (void)
putt(*px&Ox7F, fprin{ftid), page (rsscbogd seditettpubd lge@y0f stars (seqgs always in out[O], out[1]):

dumpblockO *| %p(tégpy) {
(void) sprintf(outx, " (%d %s%s)",

5 ngapy, (dna)? "base":"residue"”, (ngapy == 1)7 "":"s");
fprintf(fx," %s", outx);
}
if (dna)
fprintf(fx,
10 "\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n",
smax, DMAT, DMIS, DINSO, DINS1);
else
fprintf(fx,
"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n",
15 smax, PINSO, PINS1);
if (endgaps)
fprintf(fx,
"<endgaps penalized. left endgap: %d %s%s, right endgap: %d %s%s\n",
firstgap, (dna)? "base" : "residue", (firstgap == 1)7 "" : "'s",
20 lastgap, (dna)? "base" : "residue”, (lastgap == 1)? "" : "s");
else
fprintf(fx, "<endgaps not penalized\n");
}
25 static nm; /* matches in core -- for checking */
static Imax; /* lengths of stripped file names */
static ij[2]; /* jmp index for a path */
static nc[2]; /* number at start of current line */
static ni[2]; /* current elem number -- for gapping */
30 static siz{2];
static char  *ps[2]; /* ptr to current element */
static char  *po[2]; /* ptr to next output char slot */
static char  out[2][P_LINE]; /* output line */

static char star[P_LINE]; /* set by stars() */
35
/*
* print alignment of described in struct path pp[]
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stars() stars 20 {inti; register char *p0, *p1, cx, *px; if ("out[Ol Il (*out[O] && *(Pop]) __ )11 25
*out[1] Il (*out[1] && *(Po[l]) ")) return; px = star; for (i = Imax+P_SPC; i; i--) *px++ 30 for (p0 =
out[0], pl = SV BPOSEAREL *p 1; pO++, pl++) { if (isalpha(*p0) && isalpha(*p R HS2005/027626
(Xbm[*pO-'Al&xbm[*pl-'A']) { 35 cx ='a"; nm++; } 42 WO 21)1)6/015371 PCT/US20115/1127626 else
if (!dna && day[*p0-'A"][*p1-'A] > 0) cx = else cx=, 5} else cx=" *px++ =cx; } 10 "px++="\n’;

*ox="0; } 16

[* 20 * strip path or prefix from pn, return len: pr_align() static stripname(pn) stripname
char *pn; &idie name (may be path) */ 25 { register char *px, *py; py = 0; for (px = pn; *px; px++)
pr_align() pr_align
{
int nn; /* char count */
int more;
register i

10

15

20

25

30

35

for i= 0,lmax =0;1<2;i++) {
nn = stripname(namex|[i]);
if (nn > Imax)

Imax =nn;

ncli] = 1;

nifi] = 1;

sizf[i] =ij[i] = 0;

psli] = seqx[i];

poli] = outfi]; }

for (nn = nm = 0, more = 1; more; ) { ..pr_align
for (i=more = 0;i<2; i++) {
/*
* do we have more of this sequence?
*f
if ("*ps[i])

continue;

more++;

if (pplil.spc) { /* leading space */

*polil++=""
ppli]-spc--;

}

else if (siz[i]) { /* in a gap */
*po[i]++ ="}
siz[i]--;
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30 if (*px =_"") py = px + 1; if (py) (void) strcpy(pn, py); return(strlen(pn)); 35} 43 WO 21)1)6/015371
PCT/US20115/1127626 * cleanupO -- cleanup any tmp file getseq() -- read in seq, set dna, len,
maxlen 5 * Y 2Med®S37tallocO with error checkin * readjmps() -- get the gfOB {iP3985NEwReémp file if
necessary * writejmpso -- write a filled array of jmps to a tmp file: nw() #include "nw.h" to #include
<sys/file.h> char *jname = 'ltmp/homgXXXXXX"; /* tmp file for jmps FILE *fj; 15 int cleanupO; /*
cleanup tmp file */ long Iseek@®; remove any tmp file if we blow 20 cleanup(i) cleanup inti; {if (fj) 25
(void) unlink(jname); exit(i); }@&{read, rettirwgic patsag asey divaclen, maxlen * skip lines starting
with ;', '<', or '>' * seq in upper or lower case .¢ghar 35 getseq(file, len) getseq char *file; /* file name int
*len; /* seq len */ 44 WO 21)1)6/015371 PCT/US20115/1127626 { char line[1024], *pseq; register
char *px, *py; *poli] = *psfil;
5 if (islower(*ps([il))
*ps[i] = toupper(*psi]);
poli]++;

pslil++;

10 /*
* are we at next gap for this seq?
*/
if (nifi] == pplilx[5[i]]) {
J*
15 * we need to merge all gaps
* at this location
*/
siz[i] = pplil.n[ij[il++];
while (ni[i] == pp[i].x[ij[1]])

20 siz[i] += ppliln[ij[il++];
}
ni[il++;
}
}
25 if (++nn == olen || !more && nn) {
dumpblock();

for i=0;1<2;1++)

poli] = out[i];

nn = 0;
30 }
}

}

/*
35 * dump a block of lines, including numbers, stars: pr_align()

*/
static
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int natgc, tlen; 5 FILE *fp; if ((fp = fopen(file,"r")) == 0) { fprintf(stderr,'%s: can't read %s\n", prog, file);
exit(1); 10 } tlen = natgc = 0; while (fgets(line, 1024, fp)) { if (*line =_ ;" Il *line =_'<"' 11 *line continue;
15 for (px =WeB200eOI53Rt; px++) if (isupper(*px) 11 islower(*px)) tlen++; } F{IHEsaas5/027626
malloc((unsigned)(tlen+6))) == 0) { 20 fprintf(stderr,"%s: inalloc() failed to get %d bytes for %s\n",
prog, tlen+6, file); exit(1); I pseq[0] = pseq[l] = pseq[2] = pseq[3] =\O'; 25 .getseq = pseq + 4;
*len = terfUBBYERTAd(fp): while (fgets(line, 1024, fp)) { if (ine ==";' 11 *line ='<d‘3‘j“*1h%dé_'>')
continue; 85 for (px = line; *px I="W; px++) { if (isupper(*px)) *py++ = *px; 45 WO 21)1)6/015371
PCT/US20115/1] 24626 else if (islower(*px)) *py++ = toupper(*px); if (index("ATGCU",*(py-1)))
natgc++; 5} } *py++ =\O'; *py=10; (void) fclose(fp);

5 for 1=0;1<2;i++)
*poli]-- = "\0';
«.dumpblock
10 (void) putc("\n', fx);
for i=0;i<2;i++) {
if (*out[i] && (*out[i] '=""|| *(poliD) t="") {
if(i==0)
nums(i);
15 if (i == 0 && *out[1])
stars();
putline(i);
if (i == 0 && *out[1])
fprintf(fx, star);
20 if(i==1)
nums(i);
}
}
}
25
/*
* put out a number line: dumpblock()
*/
static
30 pums(ix) nums
int iX; /* index in out[] holding seq line */
{
char nline[P_LINE];
register 1,];
35 register char *pn, *px, *py;

for (pn = nline, i = 0; i < Imax+P_SPC; i++, pn++)
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10 dna = natgc > (tlen/3); return(pseq+4); } char 15 g_calloc(msg, nx, sz) g_calloc char *msg;
program, calling routine int nx, sz; /* number and size of elements */ { char *px, *callocO; 20 if ((px =
calloc((unsidve @y« 01&#digned)sz)) == 0) { if (*msg) { fprintf(stderr, "%s: g RENAERMAIRADEs (n=%d,
sz=%od)\n", prog, msg, nx, sz); 25 exit(1); } } return(px); } 30 get final jmps from dx[] or tmp file, set
pp[], reset dmax: maian readjmps( readjmps 35 {int fd = -1; int siz, i0, il; 46 WO 21)1)6/015371
PCT/US20115/1127626PFegister i, j, xx; if (fj) { (void) fclose(fj); 5 if ((fd = open(jname, O_RDONLY, 0))
< 0) { fprintf(stdefor (Vesacfan, o pen(]iXistpy, pyeg, thawd); cleanup(l);} } 10 for (i=i0 =it =0,
dmaxO = dmax, xx = Ie%%pgiﬁr) .{#]Iqxa%%ilg_(d_. { for (j = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.X[]] >= XXx;

j-) 15 ...readjmps if (j < a%[r(lt ’ .offsét && fj) { (void) Iseek(fd, dx[dmax].offset, 0);
5 else {
if 1%10==0|| i==1 && nclix] != 1)) {
j=<0)?-1:1;
for (px =pn; j; j /= 10, px--)
*px =j%10 + 0
10 if(i<0)
*px ="-;
}
else
*pn =" ';
15 4+
}
}
*pn = "\0'
nclix] =1;
20 for (pn = nline; *pn; pn++)

(void) putc(*pn, fx);
(void) putc(\n', £x);

25 /*

* put out a line (name, [num], seq, [num]): dumpblock()

*/
static
putline(ix) putline
30 int ix; {
...putline
int i
35 register char *px;
for (px = namex[ix], i = 0; *px && *px !=""; px++, i++)
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(void) read(fd, (char *)&dx[dmax] jp, sizeof(struct jmp)); (void) read(fd, (char *)&dx[dmax].offset,
sizeof(dx[dmax].offset)); 20 dx[dmax].ijmp = MAXJIMP-1;} else break; } 25 if (i >= IMPS) {
fprintf(stder’hVO280¢8d5d7dny gaps in alignment\n”, prog); cleanup(l); } if(j>ROHUSYEFN2Z/626
dx[dmax].jp.n[j]; xx = dx[dmax] jp.x[j]; dmax += siz; if (siz < 0) { /* gap in second seq pp[1].n[il] = -siz;
35 xx +=siz; /* in = XX ¥ % lenl -1 47 WO 21)1)6/015371 PCT/US20115/1127626 pp[1].X[il] = xx -
dmax + lenl - 1; gapy++YHEPYEPEF R ignore MAXGAP when doing endgaps */ 5 siz = (-siz <
MAXGAP 11 endga(3)2lmsiz--BVFKGEAP), | 1++; } else if (siz > 0) {/ gap in first seq pp[0].n[i0] = siz; 10
pp[0].x[iO] = xx; gapX+(‘;oi$?ABﬁ§(m:ﬁ8i’z; / ignore MAXGAP when doing endgaps */ siz = (siz <
MAXGAP endgaps)? siz : XGAP; 15 i0++; } }else break; 20}

5 /* these count from 1:
* ni[] is current element (from 1)

* nc[] is number at start of current line

*/
for (px = out[ix]; *px; px++)
10 (void) putc(*px&0x7F, fx);
(void) putc("\n', fx);
}
15 /*
* put a line of stars (seqs always in out[0], out[1]): dampblock()
*/
static
stars() stars
20 {
int i
register char *p0, *pl, cx, *px;
if (1¥out[0] || (Fout[0] ==""' && *(po[0]) =="" ||
25 Fout[1] || (*out[1] == "' && *(po[1]) =="")
return;
pX = star;
for (i = Imax+P_SPC; i; i--)
*px++=""
30
for (p0 = out[0], p1 = out[1]; *p0 && *pl; pO++, pl++) {
if (isalpha(*p0) && isalpha(*pl)) {
if (xbm[*p0-'A"T&xbm[*p1-'A"]) {
35 cx = "

nm-+;
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* reverse the order of jmps for (j = 0, i0--; ] < i0; j++, i0--) { 25 i = pp[O].n[j]; pp[0].n[j] = pp[0].n[iO];
pp[0].n[i0] = i; i = pp[0].x[i]; pp[0].x[i] = pP[0].X[iO]; pp[0].X[i0] = i; } for (j= O,il--;j<il;j++,il--){ i = pp[1].n];
Pp[1l.n[] = pYREMMOBEIA].n(il] = i; 30 i = pp[1].x[]; pp[L]-X[i] =pp[1]-x[il]; ppRFKHP292?E >= 0)
(void) close(fd); if (fj) { 35 (void) unlink(jname); fj=0; offset = 0; 48 WO 2006/015371
PCT/US2005/027626 }} 1* 5 * wrjte a filled j truct offset of the prey one (if any): nw()
writejmps(ix) writejmps int ix; flsfd%cﬁhdglra'éﬁ tea% §Olf‘6('%k% 'Tt‘%rﬁﬁténp(jname) < 0) { fprintf(stderr, "%s:
can't mktempO %s\n", prog, jname); ck5=cleanup(l); } if ((fj = fopen(jname, "w")) == 0) { fprintf(stderr,
"%s: can't write %s\n", prog, jngge); exit(1); 20} } (void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp),
1, fj); (void) fwrite((char *)&dx[ix].offset, sizeof(dx[ix].offset), 1, fj); 25 The term "vector," as used
herein, is intended to refer to a nucleic*acid molecule capable of transporting another nucleic acid to
whigh it has been linked. One type of vector is a "plasmid”, which refers to a circular double stranded
DNA loop into which adgistfi:onal DNA segments may be ligated. Another type of vector is a phage
vector. Another type of vector is a viral vector, wherein

cx=""
*pX++ = CX;
}
10 *px++ ="\n';
*px ="\0';
}
15
/*
20 * strip path or prefix from pn, return len: pr_align()
*/
static
stripname(pn) stripname
char *pn; /* file name (may be path) */
25 {
register char *px, *py;
py = 0;
for (px = pn; *px; px++)
30 if Cpx=="1")
py=px+1;
if (py)
(void) strcpy(pn, py);
return(strlen(pn));
35
}
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30 additional DNA segments may be ligated into the viral genome. Certain vectors are capable of
autonomous replication in a host cell into which they are introduced (e.g., bacterial vectors having a
bacterial oriji@ a¢tepization and episomal mammalian vectors). Other vectB¢I(BS300HB2&8isomal
mammalian vectors) can be integrated into the genome of a host cell upon introduction into the host
cell, and thereby are replicated along with the host genome. Moreover, certain vectors are capable 35
of directing the expression of genes to which they are operatively linked. Such vectors are referred to
herein as /tecombinant expression vectors" (or simply, "recombinant vectors"). In general, expression
vectors of ytility in rec j Atechniques are often in the form of plasmids. In 49 WO
2006/01537_9[5?533{81?%S%%?(%%h}(?)l51117‘(821}16p t ?% present specification, "plasmid" and "vector" may be used
interchang&&pispH( tHeag I Hsiefle s’ the. i Btsimmonly used form of vector. "Polynucleotide,” or
"nugleic acidy" agdeped datecchwipeablhekein, refer to polymers of nucleotides of any length, and
include DNA a%d RI@A_\_. Th%nucl(aotidesfcantbe QFQ%(\B/rib(gnucleotides, 5 ribonucleotides, modified
nucleotides Of DASES, afdior e gﬁ%ﬁbé%fnofn ni/eslu &trate That can be incorporated into a polymer by
DNA or RNAvpalmpedaseride biilled pridyetfdmpattio tmafijsolyncleotide may comprise modified
nucleotides, such as methylated nucleotides and their analogs. If present, modification to the
nucleotide structure may be imparted before or after assembly of the polymer. The sequence of
nucleotide%"fﬁléﬂ‘}“bé‘fhf’errupted by non-nucleotide components. A 10 polynucleotide may be further
mouified afieclagathgsileduch as by conjugation with a label. Other types of modifications include, for
example, "caps", substitution of one or more of the naturally occurring nucleotides with an analog,
internucleotide modifications such as, for example, those with uncharged linkages (e.g., methyl
phosphonShdE, piiBepsGirideRPSIREEFSEmidates, carbdmR&Ietery2id{vith charged linkages
(e.g., phogpihBrothipates, phosphorodithioates, etc.), those containing 15 pendant moieties, such as,
for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides, ply-L-lysine, etc.), those
with intercalators (e.g., acridine, psoralen, etc.), those containing chelators (e.g., metals, radioactive
metéls, boln, oxiamROmetals, etc.), those contairingealbp & §leibse with modified linkages (e.g.,
alpha anomgggic nusdrig acids, etc.), as well as unmodified forms of the polynucleotide(s). Further, any
of the hydroxyl groups ordinarily present in the sugars may be 20 replaced, for example, by
phosphonate groups, phosphate groups, protected by standard protecting groups, or activated to
prepare additional linkages to additional nucleotides, or may be conjugated to solid or semi-solid
supports. Themog3uigr minghédiBigan be phosphorylated or substituted with amines or organic
capping group moieties of from 1 to 20 carbon atoms. Other hydroxyls may also be derivatized to
staftlard protecting groups. Polynucleotides can also contain analogous forms of 25 ribose or
deoxyribostesugéds that are generally known in the art, including, for example, 2'-Ochesatiyl- | 2'-O-allyl,
2'-fluoro- or 2'-az}gp-rib9§e, carbocyclic sugar analogs, alpha: anomeric sugars, epimeric sugars such
as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses, acyclic analogs
and abasid nucleoside analogs such as methyl riboside. One or more phosphodiester linkages may
be replaced by aligative linking groups. These alternative linking groups include, but 30 are not

Iim%gd to, embodiments(%qli?rgyfi‘gg&sé% te is replaced by P(O)S("thioate"),_P(S)S ("dithioate"),
"(O)NR.sub.2 ("amidate®), P(O)R, P(O)OR’, CO or CH.sub.2 (*formacetal), in which

exit(i);
}
/*
30 * read, return ptr to seq, set dna, len, maxlen

* skip lines starting with }', '<', or >

* seq in upper or lower case

*/
char *
35 getseq(file, len) getseq

char *file; /*file name */
int *len, /*seqlen */
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each R or R' is independently H or substituted or unsubstituted alkyl (1-20 C.) optionally containing an
ether (-0-) linkage, aryl, allcenyl, cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a polynucleotide
need be ideWz TR Hreceding description applies to all polynucleotides REdYRER S/ @5 derein,
including RNA and DNA. "Oligonucleotide, as used herein, generally refers to short, generally single
stranded, generally synthetic polynucleotides that are generally, but not necessarily, less than about
200 50 WO 21)1)6/015371 PCT/US20115/1127626 nucleotides in length. The terms "oligonucleotide”
and "polynucleotutiet are not nikejdllg4éxaissiye. The description above for polynucleotides is equally
and fully applicalgL%ngepL@ggpuql&Qﬂ%%. The term "hepatocyte growth factor" or "HGF", as used herein,
refers, unless specifically or contextually indicated otherwise, to any native or variant (whether native
or synthetic) HGE'G polypeptid@tﬁ?afli-‘él?capable of activating the HGF/c-met signaling pathway under
conglitions that @RIt such pregess to occur. The term "wild type HGF" generally refers to a
polypeptide comprising the amino acid sequence of a naturally occurring HGF protein. Thet term "wild
type HGF sequence" generally refers to an amino acid sequence found in a naturally occurring HGF.
The terms "antib8d{fp afardptaiiioyisb it are used interchangeably in the broadest sense 10 and
include monoclonal ant@gﬂ{g&&grg:%‘yIng@gggﬂ%gmqg@gﬂgglonal antibodies), polyclonal antibodies,
multivalent antibodies, multispecific antibodies (e.g., bispecific antibodies so long as they exhibit the
desired biological activiﬁ’i)lt d may also include certain antibody fragments (as described in greater
detail herein). Antantibody can be human, humanized and/or affinity matured. "Antibody fragments"
comprise only a Bgﬁﬂpﬁh@gbjntact antibody, wherein the portion 15 preferably retains at least one,
preferably most or all, of the functions normally associated with that portion when present in an intact
antibody. In one l—ffmlﬁégﬁﬁ%h‘ﬂ?a]r%‘htfﬁ@dy fragment comprises an antigen binding site of the intact
antibody and thus retaing(thiaeab#ityl|toliping-aatjgame la-anpther embodiment, an antibody fragment, for
example one that comprises the Ee region, retains at least one of the biological functions normally
associated with the Fc region when present in an intact antibody, 20 such as FcRn binding, antibody
hallife modulation, ADEE@clBe 2P 'compléient binding. In one embodiment, an antibody
fragment is a monovalent antikpgsappat(ras fuslsweiyepkylf life substantially similar to an intact
antibody. For example, such an antib 9 fragment may comprise on antigen binding arm linked to an
Fe sequence capable of conferring in vivo &tability to the fragment. In one embodiment, an antibody of
the invention is atlone-armed antibody as described in 25 W02005/063816. In one embodiment, the
one-armed antibgaypcQenfses fenshiadivnsnee)pitting "knobs" and "holes" as described in
W02005/063816. For example, a hple mutation.can be o r more of T366A, L368 d/or Y407V in
an?e polypeptide, and g%%&ﬁi{ﬂ%{é%bﬁaég’ﬁ?%%@ég\%?%% éersrnqrrf%&not%ﬂ%ﬂhé%ﬁ b@)g)’as used
herein refers to an antibodylibtained from a population of substantially homogeneous antibodies, i.e.,
the individual antjbodies comprising the 30 population are identical except for possible naturally
occurring mutations that may be present in minor amounts. Monoclonal antibodies are highly specific,
being directed adifiS& &gl anersal! FEF9EHAOIL: in contrast to polyclonal antibody preparations
that typically include different antibodies directed against different determinants (epitopes), each
moyoclonal antibody is directed against a

~getseq
py = pseq + 4;
*len = tlen;

30 rewind(fp);

while (fgets(line, 1024, fp)) {
if (line ==";' || *line == '<'|| *line == *>")
continue;
35 for (px =line; *px !="\n'; px++) {
if (isupper(*px))
*py++ = *px;
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single determinant on the antigen. 35 The monoclonal antibodies herein specifically include "chimeric"
antibodies in which a portion of the heavy and/or light chain is identical with or homologous to
correspondi@80rieH8és in antibodies derived from a particular species oPGBIBSY 3B particular
antibody class or subclass, 51 WO 21)1)6/015371 PCT/US211115/112 7 6 2 6 while the remainder of
the chain(s) is identical with or Po%%ﬁgous*to corresponding sequences in antibodies derived from
another species or belonging {6°4ho P’Vﬁﬁti%?ay class or subclass, as well as fragments of such
antibodies, so long as they exhibit th&mesiretbipptogicat activity (U.S. Patent No. 4,816,567; and
Morrison et al., Proc. Natl. Acqg(im@%%ﬁa(?%;@ﬁ;% (1.984)). 5 "Humanized" forms of non-human
(e.g., murine) antibodies are chimeric antibodies that™ contain minimal sequence derived from
non-human immunoglobulin. For the PAt8Stpart, humanized antibodies are human immunoglobulins
(reaipient antibody) in which residues from a hypervariable region of the recipient are replaced by
residues from a hypervariable region of a non-human species (donor antibody) such as mouse, rat,
rabbit or nonhuman primate having the desired specificity, 10 affinity, and capacity. In some instances,
framework regiofiRPR)YTéSidues of the human immunoglobulin are replaced by corresponding
non-human residygs= fourthermore, humanized antibodies may comprise residues that are not found
in the recipient a&t(i)li)(%chflore(ig? he donor antibody. These modifications are made to further refine
antibody performancé. Tng A ral, the humanized antibody will comprise substantially all of at least
on¥, and typicallgmavenatasiaiiey8)domains, in which all or substantially all of the hypervariable loops
correspond to thas@uQk aﬂn);human immunoglobulin and all or substantially all of the FRs are those
of a human immunoglobulin sequence. The humanized antibody optionally will also comprise at least
a portion 6f an immunoglobulin constant region (Pc), typically that of a human immunoglobulin. For
further details, see Jones et al., Nature 321:522-525 (1986); Riechmann et al., Nature 332:323-329
(1988); ang.q0 Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). See also the following review articles
and references cited therein: Vaswani and Hamilton, Ann. Allergy, Asthma & Inununol. 1:105-115
(1898): HafLoHMhah S8oc. Transactions 23:1035-1038 (1995); Hurle and Gros&@HE Op. Biotech.
5:428- 433 (1994hafn “anfigen” is a predajericdihgntigie to which an antibody can selectively bind.
The 2_5 target a%iggn r;;@g}?e polypgpgge c rb&?&g@&{ﬁg‘&ejﬁ acid, lipid, hapten or other naturally
occurring or synthetic compound. PreferanE}F : the target antigen is a polypeptide. An "acceptor human
framework" for the purposes herein is a framework comprising the amino acid sequence of a VL or
VH framework defigved from a wsynaalisamunoglobulin framework, or from a human consensus
fra%\ework. An acceptor human framework "derived from" a human immunoglobulin framework or 30
human consensus framework may comprise the same amino acid sequence thereof, or may contain
pre-existing amifd@&ig sdpgEnaegiedie Somired) e -exBting amino acid changes are present,
preferably no more thage+ang)preferably 4 or less, or 3 or less, pre-existing amino acid changes are
present. Where pre-existing amino acid changes are present in a VH, preferably those changes are
only at three, two or one of po |ﬁ18ﬁ§s"7%iﬁ %gﬁaﬁ%ﬁ%cgﬁﬁ% %’gtg’ﬁg%d ﬂ‘?@‘ygﬂ)ﬁﬂg Her Pe&difes at 35
those positions may be 71A, 73T and/or 78A. In one embodiment, the VL acceptor human

25 exit(1);

}
}
return(px);
}
30
/*
* get final jmps from dx[] or tmp file, set pp[], reset dmax: main()
*/
readjmps() readjmps
35 {
int fd=-1;
int siz, 10, i1;
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framework is identical in sequence to the VL human immunoglobulin framework sequence or human
consensus framework sequence. 52 WO 21)1)6/015371 PCT/US20115/1127626 A "human
consensus NPRMRKI3EL a framework which represents the most commonRGES2IPT02MAe0 acid
residue in a selection of human immunoglobulin VL or VH framework sequences. Generally, the
selection of human ermunogIobuIin,VL or VH sequences is from a subgroup of variable domain
sequences. Gené‘?’(élﬁy‘frthe sublg}b)ﬁxp of sequences is a subgroup as in 5 Kabat et al. In one
embodiment, for the VL, the subgroup is subgroup kappa | as in Kabat et al. In one embodiment, for
the VH, the subgﬁmws subgroup Il as in Kabat et al. A "VH subgroup Il consensus framework"
comprises the consensus ,se(}uence, obtained from the amino acid sequences in variable heavy
subgroup Il of Kabat el 5, BWéegHibodiment, the VH subgroup Ill consensus framework amino acid
sequence comprises atifgéft-agpentinaney; 6|l Rbeaulyod)10 ahe following sequences:
EVQLVESGGGLVQPGGSLR ID.NO:42)-H1. WVROAPGKGLEWYV (SEQ ID
No:43)-H2-RFTlSRDNSKNTLl@Si%é@ég%Ezgﬁﬁa\“At\?Wé% B oP I NBED-H3-WGQGTLVTVSS (SEQ
ID NO:45). A "VL subgroup | c8lf¥8HLS framework" comprises the consensus sequence obtained
from the amino acid seguences in variable light kappa subgroup | of Kabat et al. In one embodiment,
the 15 VH subgroup | consensus framework amino acid sequence comprises at least a portion or all
of each of the following sequences: DIQMTQSPSSLSASVGDRVTITC (SEQ ID

NO¥6)-LI-WY QEBGKAP I Py dSROH BNO 275 GiPBRFSGSGSGTDFTLTISSLQPEDFATYYC
(SEQ ID NO:48)-L3-FGRHIQYEIK (SEQ ID NO:49). 20 An "unmodified human framework" is a
human framework which has the same aminp.acid, sequence as the acceptor human frameworlc e.qg.
lacking human to non-human P& gé@m%ﬁ U1 s ) i v R Bt Hum &% frmework. An “altered
hypervariable region” for the purposes herein is a hypervariable region comprising one or more (e.g.
one to about 16) amino acid substitution(s) therein. 25 An "un-modified hypervariable region" for the
purposes herein is a hypervariable region having the same amino acid sequence as a non-human
antibody from which it was derived, i.e. one which lacks one or more amino acicié88E#RStions therein.
53 WO 21)1)6/015371 PCT/U#2] 4 D1b&kPdhsx Pobisdilgestefyd "hypervariable region”, "HVR", or "HV",
when used herein refers to the regio ale] ] ain which are hypervariable in
sequence and/or form structurally de%i‘ggﬁ%gﬂgge%ﬁd%?%ﬁ@&ies comprise six hypervariable
regions; three in the VH (HI, H2, H3), Gpid) trreddr ¢har Visdnduex].g) siesobiftsestdmppervariable
region delineations are in use and argvoig@ eaniasdrs RFeIdnHg. akaamMpiemaRr|aiyet));
Determining Regions (CDRs) are based on_sequer E\Iﬂb ity and are the most commonly used
(Kégat et al., Sequences of Proteins (C)Fﬁ(iirrﬂarﬁiﬂ%ﬁ)é}ggﬁﬁ eréi’[, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, MD. (1991)). Chothia refers instead to the location of the
structural loops (Chothia and lgggk J. Mal. Biol.

break;
}
25 if i >=IMPS) {
fprintf(stderr, "%s: too many gaps in alignment\n", prog);
cleanup(1);
}
if(G>=0){
30 siz = dx[dmax].jp.n[jl;
xx = dx[dmax].jp.x[j];
dmax += siz;
if (siz< 0) { /* gap in second seq */
ppl1].n[il] = -siz;
35 XX += siz;
/¥id=xx-yy+lenl -1
*/
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196:901-917 (1987)). The AbM hypervariable regions represent a compromise between the Kabat 10
CDRs and Chothia structural loops, and are used by Oxford Molecular's AbM antibody modeling
software. TRBOg89t4&F3Hypervariable regions are based on an analysis of tReTAUSIISIB2¢6m plex
crystal structures. The residues from each of these hypervariable regions are noted below. Loop Kabat
AbM Chothia Contact ---- ----- === ======= —-=—-- 15 |1 L24-1.34 L24-] 34 L26-L32 L30-L36 L2 L50-L56
L50-L56 L50-L52 L46-L55 L3 L89-LSPILEE o7 Pondrss té“é‘i‘g i H1 H31-H35B H26-H35B H26-H32
1130-113513 (Kabat Numbering) 20 EHp#84-H35 H26-H35 H26-H32 H30-H35 (Chothia Numbering)
H2 H50-H65 H50-H58 H53-H55 H47- H3;H95-H102 H95-H102 H96-HIOI H93-HIOI 25
Hypervariable regions may comprise "extended hypervariable regions" as follows: 24-36 or 24- 34 (LI),
46-56 or 5’6-1560@9%%9 her1d9yna sreRps Hnd 26-35 (H1), 50-65 or 49-65 (H2) and 93- 102, 94-102
or 95-102 (H3) in the VH. The variablgsomair iaaishdesPdentigapd)ereid depaxdingto Kabat et al.,
supra for each of these definitions. Flr ework" or "FR" residues are those variable domain residues
other than the 30 hypervariable region résidues as herein defined. A "human antibody" is one which
possesses an amino acid sequence which corresponds to that of an antibody produced by a human
and/or has been made using afy%f theJeshniquesfgapiakigchypan antibodies as disclosed herein.
This definition of a human antibody sge@ﬁ:fgi_exgludes a humanized antibody comprising
non-human antigen-binding residues: 3 ! ﬁiﬂﬁy matured" antibody is one with one or more
alteeations in one or more CDRs themd@Mdii¢l-result in an improvement in the affinity of the antibody
for antigen, compared to a parent anfigady which does not possess those alteration(s). Preferred
affinity matured antibodies will 54 WO 2006/015371 PCT/US2005/027626 have nanomolar or even
picomolar affinities for the target antidéfAP’Affiri matured antibodies are produced by procedures
known in #egaste MEAKS3aPay o dbagwdiegy 10:779-783 (1992) describes affinity maturation by VH
and VL domain shuffling. Random m‘ﬁég?ﬁ‘ﬁ%/ﬂb&% g%@é{gﬁg&gwﬁM§gﬂues is described by:
Barbas et al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994); Schier et al. 5 Gene 169:147-155
(1995); Yelton et al. J. Irnmunol. 155:¥994-2004 (1995); Jackson et at, J. Inununol. 154(7):3310-9
(1995); and Hawkins et al, J. Mal. Biol. 226:889-896 (1992). A "blocking" antibody or an "antagonist"
antibody is one which il}hibits or reduces biological activity of the antigen it bind. Preferred blocking
antibodies or antagonist antibodies substantially or completely inhibit the biological activity of the
antigen. 10 An "agoniste§stibody”, as used herein, is an antibody which mimics at least one of the
functional activities of a polypepitigdg;of interest.

20 }

/* reverse the order of jmps

*/
for (j =0, i0--; j <i0; j++, 10--) {
25 i = pp[0].nfj]; ppl0].nfj] = pp[0].n[i0]; pp[0].n[i0] =1i;
i = pp[01.x[j]; pplO].x[j] = pp[O].x[i0]; pp[0].x[i0] = i;
}

for G=0,il--; j <il; j++,i1--) {
i = pp[1].n[jl; pp[1].nfj] = pp[11n[il]; pp[1l.nill =1

30 i=pp[11.x[j]; pp[1].x[j1 = pp[11.x[il]; ppl1].x[il] =1
}
if (fd>=0)
(void) close(fd);
if (5 {
35 (void) unlink(jname);
fj=0;
offset = 0;

48



A "disorder" is any condition that would benefit from treatment with a substance/molecule or method
of the invention. This includes chronic and acute disorders or diseases including those pathological
conditions WHR0Bs&dSFbse the mammal to the disorder in question. Non-IRP&TIAH2BEMPples of
disorders to be treated herein include malignant and benign tumors; non-leukemias and lymphoid
malignancies; neuronal, glial, astrocytal, hypothalamic and other glandular, macrophagal, epithelial,
stromal and blagtocoelic disorders; and infldmmatory, immunologic and other angiogenesis-related
disorders. The terms "cell proliferative disorder" and "proliferative disorder" refer to disorders that are
20 associated with some degree of abnormal cell proliferation. In one embodiment, the cell
proliferative disorder is cancer. "Tumor”, as used herein, refers to all neoplastic cell growth and
proliferation, whether malignant or benign, and all pre-cancerous and cancerous cells and tissues.
The terms,"canceri. (GANGR RYSfrst ol MES Bl adisprdss() “proliferative disorder” and "tumor” are
not mutually 25 exclusive as referred to herein. The terms "cancer" and "cancerous" refer to or
describe the physiological condition in mammals that is typically characterized by unregulated cell
growth/prejifeaiex)Examples of cancer include but are not limited to, carcinomayfjteiptrsma,
blastoma, sarcoma, and leukemia. More particular examples of such cancers include squamous cell
cancer, small-cell ung 1t%ifa’mcer, non-small 30 cell lung cancer, adenocarcinoma of the lung, squamous
carcinomd of the lung, cancer of the peritoneum, hepatocellular cancer, gastrointestinal cancer,
pagpycreatic cancepaglioblagtanpa,; cervical cancer, ovarian cancer, liver cancer, bladder cancer,
hepatoma, breast cancer, colon cancer, colorectal cancer, endometrial or uterine carcinoma, salivary
gland carcinoma, kidney cancer, liver cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic
carcinoma and Véifigd types of head and neck 35 cancer. 55 WO 2006/015371 PCT/US2005/027626
Dysregulation of angiogpgﬂgwggﬁgg@many disorders that can be treated by compositions and
methods of the invention. These di otrﬁijers"i&c-lude both ng ;;1g%plastic.gnde?,eoplastic conditions.
Neoplastics include but are noflpﬁw{ﬁfé ?HOSeOSdgas%tri%%t&%%(gvoes. b%rpr%éﬁr?llgs ic disorders include but
aresnot limited to undesired orcdaem@hi;hypertrophy, arthritis, rheumatoid arthritis (RA), psoriasis, 5
psoriatic plaques, sarco}idosis, atherosclerosis, atherosclerotic plagues, diabetic and other proliferative
retinopathies including retinopathy of prematurity, retrolental fibroplasia, neovascular glaucoma, age-
related macular degendf4fbr foRSHEadiRF gd8Ma, corneal neovascularization, corneal graft
neovascularization, corneal graftinei@cian ' vetinatlchortoi@tainiauvasioatagization, neovascularization of
the angle (rubeosis), ocular neeg(yt%ﬁcular disease, vascular restenosis, arteriovenous malformations 10
(AVM), meningioma, hemangioma, angiofibroma, thyroid hyperplasias (including Grave's disease),
coPfieal and other tissud transplantation, chronic inflammation, lung inflammation, acute lung
injury/ARDS, sepsis, primary pulmonary hypertension, malignant pulmonary effusions, cerebral

edema (e.g., associ ith acu ke/.clos injuky4 ti|gumay), synovial inflammation, pannus
formation in RA, V‘i}oéﬁf&noeiﬁﬁggtﬁsé%gbéﬂ‘?b%%c%;%gr%g ?(t)?rl#asﬁo’n@ésteoarthritis (OA), refractory 15
ascites, polycystiveidafianeishard) SdidiirifsistizesfididqHeebf Il diseases (pancreatitis,

25

The term "vector," as used herein, is intended to refer to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. One type of vector is a "plasmid",
which refers to a circular double stranded DNA loop into which additional DNA segments may be
ligated. Another type of vector is a phage vector. Another type of vector is a viral vector, wherein

30 additional DNA segments may be ligated into the viral genome. Certain vectors are capable of
autonomous replication in a host cell into which they are introduced (e.g., bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-episomal
mammalian vectors) can be integrated into the genome of a host cell upon introduction into the host
cell, and thereby are replicated along with the host genome. Moreover, certain vectors are capable

35 of directing the expression of genes to which they are operatively linked. Such vectors are referred
to herein as "recombinant expression vectors" (or simply, "recombinant vectors"). In general,

expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. In
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compartment syndrome, burns, bowel disease), uterine fibroids, premature labor, chronic
inflammation such as IBD (Crohn's disease and ulcerative colitis), renal allograft rejection,
inflammatoryV O/ His¥ase, nephrotic syndrome, undesired or aberrant tisBGd/R9851582h (non-
cancer), hemophilic joints, hypertrophic scars, inhibition of hair growth, Osler-Weber syndrome, 20
pyogenic %reanuloma retrolental fi rog%:@sias, scleroderma, trachoma, vascular adhesions, synovitis,

dermatitis. PrecaAMPaia Astited BEPL VeIt SRR sdatisaehanstrhh ey hrplaseit i thtis), and
pleural effumsithieommendEdded fomm dfreatiovent” refers to clinical intervention in an attempt to alter the

natural course ofghf ipdividuat 95'%@1&%‘909&"%%&5?%%&% %@ﬁfﬁ&gﬂf}&%’[&eﬁ Sﬁgﬁg{ggpylaxis or

during 25 the course of clinical pathology. Desirable effects o itment includepreventing
occurrencBUSlepddts qee lspalivanddncinds hidreed B inauelnetidrsiiandbn dranyhanededidetdirect

pathiologiciosaniseiisennedififdhectbsthser Piess il G Mefsiasis, desigasisgatbenratanidisease
progressiqn g}g{étarﬁ@g or palli thﬂﬁf the disease state, and remission or jimprgved prognosis. In
some embgal%nentg antﬁ)%og%%eﬁ%he ]n\?ér%f}%g %%@ﬁ%ré‘ae to r(;l}e}igys etv(élgﬁ?%%lﬁ)t‘? 013?31 disease or

disorder. BolARclstdiRrABRHEe FRrd Eobranleatidnsnsustfas tinash deidd sugleetidesiafist theiriauidags time

necessaryif {Re3etiauediieadesteddhesrpais e R phy seisgasi b Aortharanguticalbieiiestive
amount" ofofil %?s récs%/meorlgecg euoflt e inventilgn,, aF%ounist gr antagonist may vary according to factors
such as tHe disease State - Age. S8x, SHa-wBBh P tRE RV S HE® SOMRy B e A
subtanceyphiedansida genibe rtataguthifisdtalielisintheisisechredponsdi38im tigh ndividudihok

therapeutigally &ffesdivie.ameuniiaalee Qg Which-any daxic.aastimental gifectsall

substance/molecule, %%go,nist or antagonist are outweighed by the therapeutically beneficial effects. A
"prophyla AP AECHURISHTBIR ARRlYS (Bt amusi R RerlEAIROS TS B &Y SRS Shess BB 371
PCTIUS2008/@2¢6 hokaas(for. pecibgpbbginmares phsapyotiizackighespieaddies auophglasticcresult.

Typically i qeh BeFEsPRfileSINCE AORRKARLGAOBRGAREGI SIIRELS R AL glan earlier

sta%e of disease, the _prophyfactically effective amount will be %ésst ant erapeuticalfy effective

amount. TFA4RHPesHstoMelAsiT A e P E s i dlsases i sinn catiprtisnftsRal BRidSfents the 5
function oplyelldyang/ercnuses dEstnatantokcels. athenerprdainendgdiadncuerindinasive

sotopes (9., AN L33 49936186 Bele SIM1S3.8202, F3s and radiopetive isotapes of Lu)
chemotherapeutic agents e.qg. met%dtrexat’e, adriamicin, vinca a kaloids (vm ristine, vin%?astlne,

etoposidePeiestliBleasesifetpribhanpmsrisyBiplas ifsrainbasindbasimmedifiebiootsef theercalating

agents, epaynessandeEagrents, herehsushas NuelgRIvHGRREY PeEHARRANIGS sl laxins such as
10 §mall n%o&ggeudef(t)%g(ns o, nzg/l[;ng;tti{?)?itllal1 eacc'gia/e toxin otf bacterial, fquﬁgflggéor anima] origin,
including fragments andior variants therect and the VaHous amitdmer e PEgE R isclosed
below. OtE@uEstetEfity agd ineaperd edditiped lhelages ® ndditeivibialdepides ausey Hestmjsgaadabtumor

cells. A "chaineiReraReHliGREON. e ShrMicehapmrsRthuss b e drepimeptleanss!- 15
Examples of chemotherapeutic agents include Ikylitin agents such as thiotepa and CYTOXAN(r)

cyclosphdSPRShIGE RS F RRFHEIRE SUAYSS HASAAC i SPo R ah RSO LIRSS S SAUARS such as
benzodopzz, Eaitasigedivestiddud edupdinagcbupedBganetkyiekinninedsanonmat ydpelafaing sincluding

25 ribose or deoxyribose sugars that are generally known in the art, including, for example, 2'-O-methyl-
» 2'-O-allyl, 2'-flucro- or 2'-azido-ribose, carbocyclic sugar analogs, .alpha.-anomeric sugars, epimeric
sugars such as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses,
acyclic analogs and abasic nucleoside analogs such as methyl riboside. One or more phosphodiester
linkages may be replaced by alternative linking groups. These alternative linking groups include, but

30 are not limited to, embodiments wherein phosphate is replaced by P(0)S("thioate"), P(S)S
("dithioate"), "(O)NR.sub.2 ("amidate"), P(O)R, P(O)OR', CO or CH.sub.2 ("formacetal"), in which
each R or R'is independently H or substituted or unsubstituted alkyl (1-20 C.) optionally containing
an ether (-O-) linkage, aryl, alkenyl, cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a
polynucleotide need be identical. The preceding description applies to all polynucleotides referred to

35 herein, including RNA and DNA.

"Oligonucleotide," as used herein, generally refers to short, generally single stranded,

generally synthetic polynucleotides that are generally, but not necessarily, less than about 200

50



altretamine,triethylenemelamine,trietylenephosphoramide,triethiylenethiophosphoramide and
trimethylolomelamine; acetogenins (especially bullatacin and bullatacinone); delta-9 20
tetrahydroca¥@apdidrdnabinol, MARINOL(r)); beta-lapachone; lapachol; ReICBiEINe2helinic acid;
a camptothecin (including the synthetic analogue topotecan (HYCAMTIN(r)), CPT- 11 (irinotecan,
CAMPTOSA acetylc tothecin, scopolectin, and 9-amingcamptothecin); bryostatin; callystatin;
ccC- 1065%?1%%1) |%Sgl?ﬁség%%?§he%ttlenrfrgar%ﬁ %Iglllﬁll‘:é(’rtll bidBie ﬂyél)‘/lﬁ ﬁ"et{? ﬁﬁea‘i‘t?b{?ggf%'o% Vifotoxin;
podophylliHie desripiénngbeigdorppbropsisatioes (peaqtielyanyl Grjpepphyaite 250k @mdobryidephycin 8);
dolastatin; duocarreysith (RGIEEE: hewrnlelie gnalegres, W 1eld], ?é?%s GRedNk:Glathgrobin;

pancratistatirtu as rcogjc;ﬂtign; ?gongistatin; nitrogen mustards such as chlorambucil, chlorhnaphazine,
cholophoSBRSHEEY SRt SHIEY 6 RAmHEA e OhTBTEtH AFfiFer RREAIRT SYARRHR BGHe hydrochloride,
melphalapohpepiibibhing pipeblestbritieaiore driliGBlineet tpfesiampidby by atdsncsigtbngitigsureas such

as carmugiig SRTARALOCtD ofeteITHAE N ReHER nMUSHRe AR FamAUsier apfibioties such
as the enediyne antibiotics (e. g., calicheamicin, "especially calicheamicin ggn?'r%eﬁ and calichamicin
omegall (Scainp aid seqpershohp mafvel cengringBGEBmotegs. (The4yymymddriien HEE seivgpetynemicin
A; an espgsasmiltineas e hinanine acir zigasial el aniepheyandueiatadarromoprotein enediyne
antiobiotic ‘?hfO”i‘?lB'EQJISsS)an%%'c%‘fy'“Qn’HV?%}Em%C nQyeln, authramyeln, agaseripe, bie eE't‘O!é:'”es’ -
cactinomycin, carabicin, 35 carminomycin, car%mophllln, chromomycitis. aadlinomyein. dadrorubicin,
detBrubiciidangladoransgionalatibedifsde- s RIAMSICoNmagiororbicial @ndhedieg), polyclonal

morpholingrhadass) Bigifyalam AABOIRBOM ArGRUPIVRIGHbAZ=PY LlINGHXOMRILINANE 1ong as they
irupici 15371 PCT/US2005/027626 esorubicin, idarubicin,

deoxydoxombicin), gpirubicin, 57 WQ 2006/ | L
marcelIorﬁ’f%%?#E%té‘?r%f%ﬁ%@%’ﬁ%%%ﬂ%%afgHl@', §BHRSHSHER AR LAl HRsmoRH @S f58HDR NS,
peplomycih gsetéir dptaitherpurofmyeibadictanhennrod brosicired stkpteffigiin nstrepdozocin, tubercidin,
ubenimex, zinostatpaaybigi AMEMBRRAIES SRS RN RAEH Rt ARGl {5-FU); folic

acid analogues such as depopterin, methotrexate, 5 pteropterin, trimetrexate; purine analogs such as

fIu%lsarabirﬁgf’%gE AR ‘?‘?‘g PTARTEFRARY BT aHicE Ts MRrRE orR L s0eitad Witk thibine,

azacitidinporécaizahmichreseaiaimao fntac yraiakineln dideoxdyodidineg, aoxifibsiyi fieg@encitalinessfaxuridine;

androgenm NG ARIAR SRSSPAS it R MABRR RN R ARIANAAE SRLAS AR LGB AR B estolactone;
idr

anti- adrenals such as aminoglutethimide, mitotane, trilostane; folic ac epfgnlsher such as frolinic
acid; ace§atafiEety Maaphelnhiasmen. Gryesemrle spsifvicamrriseadha Ferngricietaimsiderstone
bestrabugif; thidsvlsgieet fedstmxaianadBiadestine daneediciagiodianigunseneliomihinreasiiipinium
2cgfate; A ARORUIANGin AHRIME QA TN, U RIS SERIRRT: cOMIEAIG MY sinotds
such as maytansm,e and ansamltocms; mltoguazone; m|t0>_<antrone; moplla%r!m&; ni _ra ine,
entostatffeSHORLmet. a antibndinimssesea it ionenaaieny miibiedyithet Irvemin s balplk
p . - - . -
polysacchasigimtamplexi{ddQnlatia oy o tuetsalpBeaRh AR BIA aRaHEhiIzNIRoRIZRIaN:
spirogennapium tepuazonic acid. triaziguone, 2,2' 2"-trichlorotrieth Iamm%_ richothecenes (especially
T-2 toxin, ve reélcdrrllnm “foridin eif and afn%%ffglllr(fg)c;hﬁée 8%%%’ et r%réyYP:'Ef)t TRREED) e EtsEEIN (r));
dacarbazihenerrarhesimestirie: arithebrohibslinvinsiercior pipebredratibgdcgsakivebedaibinoside ("Ara-C");
thigtepa; Wmm/(%gsmfﬁ(&b e AR URokMY@ Ha BOMRR FR AR mBRGR O Mudike
ABRAXANETM, Crerpnophgr g
l‘\f(nob'\s/l’ ang I:rlllopes’oas described in W0O2005/063816. For example, a hole mutation can be one or
more of T366A, L368A and/or Y407V in an Fc polypeptide, and a cavity mutation can be T366W.
The term "monoclonal antibody" as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the
30 population are identical except for possible naturally occurring mutations that may be present in
minor amounts. Monoclonal antibodies are highly specific, being directed against a single antigen.
Furthermore, in contrast to polyclonal antibody preparations that typically include different antibodies
directed against different determinants (epitopes), each monoclonal antibody is directed against a
single determinant on the antigen.
35 The monoclonal antibodies herein specifically include "chimeric" antibodies in which a
portion of the heavy and/or light chain is identical with or homologous to corresponding sequences in

antibodies derived from a particular species or belonging to a particular antibody class or subclass,
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20 free, albumin-engineered nanoparticle formulation of paclitaxel (American Pharmaceutical Partners,
Schaumberg, lllinois), and TAXOTERE(r) doxetaxel (Rhone-Poulenc Rorer, Antony, France);
chloranbuciWVgeiiesiié (GEMZAR(r)); 6-thioguanine; mercaptopurine; mE&GBFEXFIBIRenuUM
analogs such as cisplatin and carboplatin; vinblastine (VELBAN(r)); platinum; etoposide (VP-16);
ifosfanude; mitoxantrone; vincristine (QNCOVIN(r)); oxaliplatin; leucovovin; vinorelbine 25

(N BTG AR AL T S R MY, BT GRRAR A AR SHALE OIS Herase
inhibitor REELRAEO defiftad fometitvfhernittuive ¢OIBRINg &b pmidesucibedy rdtsscicsabithssapesithizine

(XE LODA{H&&&H@WW&J&?@}&%@%@'&%ﬂ%ﬁ%ﬂﬁh@d‘éﬁ&‘@ﬂﬁﬁ%ﬁgﬁi&ﬁ@{ft‘?ﬁ%‘{&ft agwell as

combinations of two or more of the above such as CHOP, an abbreviation for a combined therapy of
cyclophoshREEE 2O RTISRAE! Hndretintethiie e ié’gfb%,%ﬁ]dqﬁéi@&%»an abbreviation for a 30
treatment regimewitinizxd!ipdatin (Sl KATINENM) eormbinedbvitieSafcldhaneie uaibaands tatso included
in this defifian aic A0l Drmenal Aaenis At actior eaulale sdcerblack, o Il s sffects of
hormones that ¢an promote the growth of cancer, and are often in the form o s&s émic, or whole-body
treatment 2TFRodins 2 HEHEY iBREY g (esiplrbrnbhodih Bt chresidugs digans laparsaiebleve
estrogen reeRRter tRqst|atar artIERVS) binekdingfal exprpRiaidanesiian 8 {hnalusinapialbs/ ADEX(r)
tamoxifen aEVISTA%{% r)alo ifene, droloxife&&)at 4-hgdnrox tamoxitfep, .triotxhifec{‘ne, kdeoxif. net, LY117018,
onapristo e?%?ﬁ&"ﬁk £ K’I?rl}1 ?8?8?5?&3?%; laﬁfil-lprrlolglréls ones’ 3‘é]t?%gé:’n ?élé%p%?c &}VH’-regulators
(ERDs); agféimitythned fapastion To ssupspirstmens shiuneiowinrtigion (ER s sEReVD tRODS1R537 1
PCT/US294Ri0% tRAG1 EXMHRIE biFLSIRG A IANRTAIFRSIAG D OFTARE.E Rt AgRAists such as

LUPRON(r) and, ELIGARD(r) leuprolide acetate, goserelin acetate, buserelin acetate and tripterelin;

other anti- BN OGRS SRP LG E1ah AT ARk Fand oy BT S RiRAGT RURATY SrBhbRASR M hibitors that
inhibit the asitxyincTheoenatd g avidnic hresgadate SuabtnogBneproidiadsi parfiorthead réngdnglah ds, such as, for
example, ﬁuﬁ(é)fé@&i%%ﬂgy%@ﬂ&%%é@mﬂ%&ﬂ&al EEARRABRIGTH rgﬁ@ﬁfﬁ%ﬁ%@%és”\‘(f)

exemestane, formestanie, fadrozole, RIVISOR(r) vorozole, FEMARA(r) letrozole, and ARIMIDEX(r)
an&dtrozofO™m PSR NBich oK seRRIGH L RLREROTRT A FERIE ogehtemseRIad LshasnespRBRates such
as clodrornmigar iarexaiglptelib e B QS sen@ T Aol ))e DRI RO (hode(5) etidinndtenbio hd0an,
ZOMETA ledrani id/zoledranate, EO alendron EDIA(r) pamidronate,
SRELID S B P omolonc
nucleosid&¥yiBsHebwinaensiariasionsEdi fypisaiticbiird e hyapae immyrasdelmativripihesdni@adsion of
genes in sighRliagalways spphcatsrhifi ady)cranheatepkicmiinn Backpasanriesample,
PKC-alph af, H-Ras, and epiderr factor receptor. (EGE-R); vaccines such as
TR AT OB s T A B e S P e Wccine,
LEUVEC Tafionoercein therrdny/ Koo and Haelive; AuRTOMRE N tbhoisomelales-1 1aKi508);
ABARELIXtsmisdnéapatinibditasylatie 1anofsthes e @osh = Gk dupbpsestigKinasssmrlsmgdecule
inhibitor a%%g&?ﬁi\ as GW572016); and pharmaceutically acceptable salts, acids or derivatives of
any of the . A "growth inhibitory agent" when used herein refers to a compound or composition
which inhibits gréwtiantizentes| ayherdstegrovedritigimpe mdaeit anpontibeGR/aarsedtcactiyation ditleer in vitro or
in 20 VivO, LRt 9{@%3&2};@%@1&,@%&%&)&9@@ whichIgRfisandyFrducas i percentage of
p

HGF/c-met-dependent cells in ase. Examples of growth inhjbitor){ agents include agents that
occurring or synthetic compound. Preferably, the target antigen is a polypéptide. An “acceptor

human framework” for the purposes herein is a framework comprising the amino acid sequence of a
VL or VH framework derived from a human immunoglobulin framework, or from a human consensus
framework. An acceptor human framework “derived from” a human immunoglobulin framework or

30 human consensus framework may comprise the same amino acid sequence thereof, or may contain
pre-existing amino acid sequence changes. Where pre-existing amino acid changes are present,
preferably no more than 5 and preferably 4 or less, or 3 or less, pre-existing amino acid changes are
present. Where pre-existing amino acid changes are present in a VH, preferably those changes are
only at three, two or one of positions 71H, 73H and 78H; for instance, the amino acid residues at

35 those positions may be 71A, 73T and/or 78A. In one embodiment, the VL acceptor human
framework is identical in sequence to the VL human immunoglobulin framework sequence or human

consensus framework sequence.
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block cell cycle progression (at a place other than S phase), such as agents that induce Gl arrest and
M-phase arrest. Classical M-phase blockers include the vincas (vincristine and vinblastine), taxanes,
and topoisoMer2¥e/MdAlbitors such as doxorubicin, epirubicin, daunorubickf; Bio¥88R 76d¢d 25
bleomycin. Those agents that arrest Gl also spill over into S-phase arrest, for example, DNA
alkylating agents S!'i(fh as tamoxifen, %reednis”qne, dacarbazine, mechlorethamine, cisplatin,
methotrexate, 5-fluotUFAST SEAE S B TS A FERATAQES M RiSh TSRFSTRRIS TPRe kBIBalr Basis of
Cancer, Mepgdipimianeridragiiveds 3 €hativerol hentitl ddniGeiglopolam Mély wiatiBinfronsegenes, and
antineopiaghicAMIS M Mol e RhRloloBia Rl spRARI p. 13. The 30

taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the yew tree. Docetaxel
(TAXOTERBIIT U RAoHEES RSB Sariachdbh thosERropr shsyainsssdsebeypithatiinanalogue
of paclitaxi&itE AxdD Ligr o3 kistoddifyeis foahiot)., Brdlisaehpnduigeaipxeppromatekthinassemily of
microtubulgs fram tubulin. qiﬁ?e ﬁld stabilize .microtub b venting depolymerization, which
results in the inhibition 6f%1it§s{|§lﬁ1 ce sg%%lpﬂsb%céﬁ%?glijrﬁﬁ%ss %{ln%%ﬂﬁreété%cline antibiotic. The full
chemical name d* ameigl(gﬂglsensus framework” comprises the consensus sequence obtained from

cis)-10-[(3naminfod3bxdiidaeynavhiye RaxaRYbaRas YNONR b & dOHEs R QB8 ke VH
trihydroxy-%;é?ggdrg@;égc%tﬁ&é]f-metho -5,12-naphthacenedione. 59 WO 2006/015371

PCT/US20 eneratng vanam AR A6 el A RiETIRG YA L8 S PRB B b PEEARR RTresponse
RéeductiorthsrielipwmstisauencesHAXAA. MEEHHSE AP SIgPIRIaSE A S« SERY BNNEad 2)eiiélopment of

suitable thesapguic:REZHMPEHEID NULaasiReTHRr BNYRIE SR eIast RARBIA 9998 (sEaffers et
at, Trans %@t? 9{&9&%}5 47 %2' hawler et al., J. Immunol. (1985), 135:1530; Sears et al., J. 5 Biol.
Responsg :({1; VSR R QBT HY83), 62:988; Hakimi et al., J. Immunol. (1991),
147:1352; Reich/m&Wh stbghquNdtoredit8 83382 Iodpngkeahs @nadnsGawrqesiiesbil@AFonp0:1495.
As descriged hetein; dhgqRyeRtion RIyides ARIRadiRs A AEAMmanZes Sy gk HAM A esponse

is reduced or eliminated. Variants of these antibodies can further be obtained using routine methods
knbwn in tHe SREEHMECORRHTHRETREK SRS SRt ToTDTEses Elsshii@orirmaiAb A crsequence
from an aofithodyllas teseqgizadeerein can serve as a starting (parent) sequence for diversification of

the frame W ]%p{ B \ [ ich a starting
hypervari?g%&ée uen%?é IS i*rﬁjre is r@%ﬁgéﬁﬁgﬁgg%%nﬁ%ﬁﬁ%ﬁﬁw "r‘@é the
acceptor har P HRHEREAGTREY e RPEPESTVEHC YRR, B AN -TAHGRSHISBUER ((BEQADand/or
VH regionsah@neof), preferably the acceptor human 15 frameworks are from, or derived from, a human
consensus framewark sequence as such frameworks have been demonstrated to have minjmal, or
nog)ismmunogeni%?y in' “Sg#é%gég ien §%W8%t 6 g‘é@éﬁ%ﬁ%ﬁ%ﬁfv‘gd rg}%s g}’ﬁﬁ?‘ﬁlgﬁ?ﬁﬁ%ﬁﬂ globulin,
one may 8{6ReAIE Sedceeeptorimam fiamevuik sedediesimaisctedtendasedorids homology to the
donor fram@ypikSreUus Reeadtdpaligninanthesanak framework sequence with various human framework
sequences in a Cj{’dlﬁﬁ ion %O of hul gn framg\?/mse%enc%, and select the most homologous

L Esthe™ efva“gt?) ? T8 She RKJAHRIE ISR TORSEHELI S5#8%orks herein are

framework sequéence as acce
from, or dexistbifre me\vHmSHg® Wwpd Ibahdio 16 lakiopaid siigrouiohGd Hiseeisus framework sequences.

25 An “un-modified hypervariable region” for the purposes herein is a hypervariable region

having the same amino acid sequence as a non-human antibody from which it was derived, i.e. one

which lacks one or more amino acid substitutions therein.

53



Thus, the VH acceptor human framework may comprise one, two, three or all of the following 25
framework sequences: FRI comprising EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:42), FR2
comprising WOROARSKGLEWV (SEQ ID NO:43), FR3 comprising FR3 coh¢diiE82005/027626
RFTISXIDX2SKNTX3YLQMNSLRAEDTAVYYC (SEQ ID NO:50), wherein Xl is A or R, X2 is Tor N,
and X3 is A or L, 30 FR4, comprisi g WGQQ'!:LVT),/SS‘}%E”Q ID NO:45). Examples of VH consensus
frameworks inclu ‘?tﬁ%hﬁa&ﬁ%ﬁfgﬁ'ﬁf} consahs s FamelisAUSTh I RLFLTE0 RS 1288888195
NO:19); hamativdly seligiedorhaongesisaus figraewaitiennineguexte aaédr iypesuariakiByrégfioas (SEQ ID

NOS 20 36359 AUIRAR, YirtiBUAK eSS IR FAMENONL TR IRAVE IS (5533 J40+23)

human VH subgroup Il consensus framework minus exten ypervariable regions (SEQ ID

NOs:24-28¥862{0 3086315571 PErsxodsrss verblaisaariviteetipgtsirin e rebiigensus
frameworkmrunipassaliridD RE( B DMK AT hinshbRegidnd (GRS eRsbigsdiesnework minus
extended ervariable regions (SEQ ID NO:28:30); VH,acceptor framewark minus Kabat
CDRs (Sélglgglﬁdagi ﬂﬁyﬂaﬁlr%gé% é)cStcg%Ifglrl Ir11 ué%@%ﬁ%nﬁ?éé%‘%’é%ﬁo p(—:-'rovglﬂglé?e regions (SEQ
ID NOs:32u3Byofasiaainmiesiceddidr PublimbtsalgriSerisasNatipeal GBIy SHE HeatinBetiapaoMiuman VH
accbepctipr 21@9%%%6&15@%@?%@@@;@%&%%@@J@lﬂ_ iona{ REeR @Hﬁﬁg%%.@ﬁ !ﬂg]ﬂfglﬁiol._ :
embodiment, tqr. hu ramewaqrk comprises one, two, three qr all o owing
ramenor e oA R e e T o SRR S RS D N Oa2),
FR2 com$f3isql CROMPGIKE HEENPs SEQuD1 Obg D) xfoRBVEdeapldeinbM antibody modeling

RFTBADJMX%EM@%%R%V%Y ibnELR Qsm'éaﬂ)analysis of the available complex
RFTISADTSKNTAYLQMNSLRAEDTAVYY AfF\SSE ID NO;52),
A

RFTISADTERN F RV TNS IR KES TRD 748 RESKIErBisyegigns are noted below.
RFTISADIGHIESY | QMNS L RARTTAVY68S(SEQ ID NO:54), or

(SEQ ID NO:45). The VL acceptor human framework may comprise one, two, three or all of the

folldwing Flarhéirbid sdefddid s 186 ER! cohidrisiiy DIQMTQSPSSLSASVGDRVTITC (SEQ ID
NO:46), ER2IcSimmasings@ QKIBEEKAPKL44Y{SEQ ID NO:47), FR3 comprising

GVPSRF%@%%&EJPFJ%EL??\I; IEIBEATE%(}&%EQ ID NO:48), FR4 comprising FGQGTKVEIK

(SEQ ID NO:49). Examp consensus frameworks include: 25 human VL kappa subgroup |
consensuS radvibi A SE29-HF 0 1389, H32 H30-H35B
(Kabat Numbering)

20 H1 H31-H35 H26-H35 H26-H32 H30-H35
(Chothia Numbering)
H2 H50-H65 HS50-H58 HS53-H55  HA47-HS58
H3 HO95-H102 H95-H102 H96-H101 H93-H101

25 Hypervariable regions may comprise “extended hypervariable regions” as follows: 24-36 or 24-
34 (L1), 46-56 or 50-56 (L2) and 89-97 (L3) in the VL and 26-35 (H1), 50-65 or 49-65 (H2) and 93-
102, 94-102 or 95-102 (H3) in the VH. The variable domain residues are numbered according to
Kabat et al., supra for each of these definitions.
"Framework" or "FR" residues are those variable domain residues other than the
30 hypervariable region residues as herein defined.

A “human antibody” is one which possesses an amino acid sequence which corresponds to
that of an antibody produced by a human and/or has been made using any of the techniques for
making human antibodies as disclosed herein. This definition of a human antibody specifically
excludes a humanized antibody comprising non-human antigen-binding residues.

35 An “affinity matured” antibody is one with one or more alterations in one or more CDRs
thereof which result in an improvement in the affinity of the antibody for antigen, compared to a

parent antibody which does not possess those alteration(s). Preferred affinity matured antibodies will
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human VL kappa subgroup Il consensus framework (SEQ ID NO:39); human VL kappa subgroup I
consensus framework (SEQ ID NO:40); or human VL kappa subgroup IV consensus framework (SEQ
ID NO:41) W@ 8&ddptor may be identical in sequence to the human fRRETENGMREToENce
selected, 30 whether that be from a human immunoglobulin or a human consensus framework, the
present invention contemplates that the acceptor sequence may comprise pre-existing.amino acid

substituticofé® PARIRRAAL fr e PR SARAC NGRS BR s GERTE AR HUMIMY (B eER S SPRIRE Wbk
sequenceprathese bpneexibtingksabystitutions. aMapredend bBiafliwinaly HsU@NY*Gas, (IHEL deaaibesone

amino acighdiffRIeRGESAHY VRIBIMEVC dhG Mk A T MRARKIARHIA SGAYENCEst SISERSHSHRmework

sequence. 35 Hypervariable region residues of the non-human anti odg are incorporated into the VL
and/or VEPEEEStSIepiRePHF ¢ke Prrcd¥anfisrd: She Wdy e dhiordt(tédbiidiesfeponding to
the s Kabaedo RopeBiduss, (e 3:hwthisn ky pe v #wiaiie ) O3 iesiness theodbrcdesitkies, and/or contact

61 WO 2006/01537, 8 )27 esidues. Optional € pervariable region
residues 2@'%“8?/%%@%%&%@%2@ ?ﬁ%w%tﬁ%ﬁ?s@{%%ﬁg%%%ﬁ%@%% (H1), 50-65 or 49-65
(H2) and 93-102A9%lagkingr aygbpdy of 4B Yantpsiteisthaeipetaivereor iy Bivbiiapl ecruges ipbesiaks is

discussedhesginrithwilhhe-p epRe gairsthaidhinmsandpeacieupd JoniRHRi Niaysbiemexaple,
nucleic acid encoding the ge irgd . ﬁon.acid?f%%uence can be generated by mutating nucleic acid
encoding SREMTSSSVRHABRPIPRIH 2L HeN B BH8HR the framework residues thereof are changed

to geceptor human framewarksiesiduss, By Myiaing dieic A% aREeding. e, BUMAD variable

domain sequence so that the hypervariable domain residues are changed to non-human residues, or
by synthefiBrignal aséiiticsiaf smabemeriidsofipieieired sequence, etc. In the examples herein,

hypervariable reglan-grafiad varanisyvers generaied by, Kunkel, mutagenesis of puslic agid encoding
the human acceptor sequences; using a separate oligonucleotide for each Rypervariablé region.
Kunkel etragthiethihd soentjor.ollhi sindeies3dropiosm) apgpdisoritete orHisprpesioalndisitiesiduced within

the framep@ikiGRELPE MRS EHBRIE SRR BN IAHIN S LR @SHAIG Ue gudaieRI TRBh Ad gz establish
proper hypervariable region-antigen i%@raqtions. Pha%e(mid) disiPIay (also referrq?g#% herein as phage
|

display in oM ARG ER P BS Rl Aereld AAUes A ERAY MRSt TR S P PR a8 S creening
many difféyephpidtenatighaarisnhemntibdditisl, isteotiprringethetateddny sbgugmodlanderniphiizh.

However, gthermethods fonmakingandissiraning alissad.anihanissagailais to the skilled

person. 20 Phage(mid) di§£(liay technology has provided a powerful tool for generating and selecting
novel profiEegRiel TP Is159rg8d, such as an antigen. Using the techniques of phage(mid) display
allows the generatioremid&tgh pitvlities ef otk vadignidifhitie chiolder?apiel yosbstedefoththase

Se?&enc?séﬁa&famimf raggrga%k%&wméﬂgboﬁfé@i%n!\'ﬂ@éﬁLce%&ﬁrﬁaﬁ%ﬂmﬁmﬁgmﬁve

polypeptides are generally fused to a nucleic acid sequence encoding a viral coat protein, such as the
25 gene |HiESEIH 619F& gene VIII protein. Monovalent phagemid display systems where the nucleic
acid sequence erncadiny SapaHeisn el peiticeitftiseditgraviblialel poiifdratsi eneaancoding a

portion of the dene b BIRIS N A RSN BVE ORI (B3RS catrs SnPLELS: BrROR AP Lprvman and

2?7 & 2% L6

“cancerous”, “cell proliferative disorder”, “proliferative disorder” and “tumor” are not mutually
25 exclusive as referred to herein.

The terms "cancer" and "cancerous" refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth/proliferation. Examples of cancer
include but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia. More
particular examples of such cancers include squamous cell cancer, small-cell lung cancer, non-small

30 cell lung cancer, adenocarcinoma of the lung, squamous carcinoma of the lung, cancer of the
peritoneum, hepatocellular cancer, gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical
cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal
cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney cancer, liver cancer,

prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma and various types of head and neck

35 cancer.
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Wells, Methods: A Companion to Methods in Enzymology, 3:205 (1991)). In a monovalent phagemid
display system, the gene fusion is expressed at low levels and wild type gene Il proteins are also 30
expressed YW TERANIty of the particles is retained. Methods of generatR{grieptioRéRnReasies and
screening those libraries have been disclosed in many patents (e.g. U.S. Patent No. 5,723,286, U.S.
Patent No. 5,432, 018, U.S. Patent No. 5,580,717, U.S. Patent No. 5,427,908 and U.S. Patent No.
5,498,530). L|brﬁﬁé‘*&‘l“ﬁﬁ?ﬂ%ﬁ?@?%&ﬁﬂ@éfﬁl Kerdite g“ﬁ‘&lﬁ%ﬂﬂéé"ﬁ%\% B%HﬁaﬁPe‘bya?%Hﬂsﬁlﬁ?fm ber of
35 ways inatusibpby olter ingeatging Ehgentsbiydénsacingg battdom-ibiAastouenceslastiby @ldiniog.a family

of related gensaihads {or depievnaanibedes agioR) RdodaaneniaKs Ao RiAge (i)
display have been described in U.S. Patent Nos. 5,750,373, 5,733,743, 5,837,242, 5,969,108, 62 WO

2006/01537mpicitsd spppsiesrd 26 syt hyperipglg arivitsnheawseid arhifie(RiapioEatien

screened fRo@xRrpiagies afrasitibasliehabsasliign mbmdmgrpmtplﬁtplmthﬁztb&deﬁdreal&iwam@ﬂsa cs.
Methods of subs&#tlnl%laglamlno ac%%y fch0|c%u|nto a te % nu Ielc acid are Weil established in
er

the art, somg10 A are Héétnétrl%)gé or e%aretr? yperv it en?g\éal%%ﬂgrl%g? tes ¢an be

subsﬂtutedel@mﬁglﬂqela(dﬁmem@mo@a@éie,r@qgl.l,amdfm@l ema?aM@m@elaﬂElnwmw%ﬂmﬁ 382 (1987).

The seq U%@%QMH}%HMP|@&ﬂ@ﬁ%&5@ﬁ|fé?&ﬁ&ﬂ%@ﬁﬂ&@&ém9%§&mm0ﬁb§%&%%on of
hypervaria Ie region resjdues to be altered. A codon set IS a set of different nucleotide tri
b pele

sequence B503He LM SGRVARFAIE SRR AaRsal aﬁ%&%ﬂoggtf%%fhoﬁ??gcp Kol |ng
symbols 1@\fd\@emgnag®pameu1argmmdemgieﬁbmmEhm@l@hyppmhwssdﬁmhxdmgt(ﬁeseasish@ﬂm in below

accordinge RO GRS G GURLING. ABHSINA AT ANMRIRSGilasne R (A or
G) Y (C orT) é orC)20K (GorT) S(CorG) W (Aor T)H orCorg)@B (CorGorT) 25V

(A or C or &y Ljtimie Pﬁnem@wgydwwr%%wﬁb@am PHECCBR s EutiecisPEdn be
nucleotidesidnan &y ouskodararwitg Awae SGreleGilosdithkad atjubg Caand), siks/zo ddhsetdan piesent 18

different Cf)oqg‘lgﬁo?lqg ﬁﬁpﬁb‘éﬂ%%&@%@ﬁ%%ﬁ@ic bone formation, osteoarthritis (OA), refractory

15 ascites, polycystic ovarian disease, endometriosis, 3rd spacing of fluid diseases (pancreatitis,
compartment syndrome, burns, bowel disease), uterine fibroids, premature labor, chronic
inflammation such as IBD (Crohn's disease and ulcerative colitis), renal allograft rejection,
inflammatory bowel disease, nephrotic syndrome, undesired or aberrant tissue mass growth (non-
cancer), hemophilic joints, hypertrophic scars, inhibition of hair growth, Osler-Weber syndrome,

20 pyogenic granuloma retrolental fibroplasias, scleroderma, trachoma, vascular adhesions, synovitis,
dermatitis, preeclampsia, ascites, pericardial effusion (such as that associated with pericarditis), and
pleural effusion.

As used herein, “treatment” refers to clinical intervention in an attempt to alter the natural
course of the individual or cell being treated, and can be performed either for prophylaxis or during

25 the course of clinical pathology. Desirable effects of treatment include preventing occurrence or
recurrence of disease, alleviation of symptoms, diminishment of any direct or indirect pathological
consequences of the disease, preventing metastasis, decreasing the rate of disease progression,
amelioration or palliation of the disease state, and remission or improved prognosis. In some
embodiments, antibodies of the invention are used to delay development of a disease or disorder.

30 An "effective amount” refers to an amount effective, at dosages and for periods of time
necessary, to achieve the desired therapeutic or prophylactic result.

A “therapeutically effective amount” of a substance/molecule of the invention, agonist or
antagonist may vary according to factors such as the disease state, age, sex, and weight of the
individual, and the ability of the substance/molecule, agonist or antagonist to elicit a desired response

35 in the individual. A therapeutically effective amount is also one in which any toxic or detrimental
effects of the substance/molecule, agonist or antagonist are outweighed by the therapeutically

beneficial effects. A "prophylactically effective amount" refers to an amount effective, at dosages
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30 Trp, Tyr, Lys, Thr, Asn, Lys, Set, Arg, Asp, Glu, Gly, and Cys. Oligonucleotide or primer sets can be
synthesized using standard methods. A set of oligonucleotides can be synthesized, for example, by
solid phase Wyhtiegd Sg0ntaining sequences that represent all possible coRBINBIRMS/ @f7pfcleotide
triplets provided by the codon set and that will encode the desired group of amino acids. Synthesis of
oligonucleotides with selected nucleotide 35 "de%gnerac " at certain positions is well known in that art.

Such setsBf feicreBdied HEGIREFESARifC eghisye & é‘%éFﬁ‘{i@%ﬂh‘éiéii%%‘l&épﬁﬁi@é'ﬁhh%P@Fal nucleic acid
synthesizeksdaudilablecérapiophylexamipieisApplintbipsygecns hostar GiljarGhde of Gssnhembtained
commercially {fqr ex le, from 63 WO.2006/015371 PCT/US2005/027626 Life Technologies,
Rockville,If\r/|(¥13§.y ?écrgeﬁ%%ﬁégusgt?o Ong\égﬁﬁu%Fqu%ls zl%nsgly}ﬁt estre %%%i%%geéél‘gaarﬁlgﬁ%r codon set will
typically include 3% isaEmi\FBPORiorasale tidess Witkilifitere tn seehitance iatiahidifferepresentssheblished by

the godongmgtwithinthe Mvrradhsed uerrHOHisoRueleptidesmasiHeraAeGREIAg iRiths#vention, have
leic 5 acid template and also can

sequences that allow forhybsidization to ga;variable damaip n

include reés[?fgﬁ%%geéﬁ'z e gé%%d?%lok%g’&ﬁpogg& lernePgmgéfﬁlora‘,hﬁﬁ%f@?clﬁ%‘?ae§é’$l{ré'ﬁces encoding
variant anvirratidgatidrgate atedristhatligerualeatidenmadiatdichividtdgmoesise, Miblkethaique is well
known in the.Bt{5 ASREHIER IARIEh, %?Anwaﬁ'ei%ﬁmﬁgﬁai-&Qﬁ@ﬂ%ﬁﬁ%@ﬂaﬁ@e&ﬁ%@ nucleic

acid sequences encoding variant amino acids are created by hybridizing an oligonucleotide Set
encoding f5e e SHadReL R esmenisdherr oS s h @l el in shavines anibatisseidd ity Rdtdinded form
of tioe plasnm@ mﬂéaﬂlﬂmm&ya:r.iaiztenzégit.m detetaicxagidf tentptalefsegilanas. o Bemay briglization, DNA
polymerastiiadizeie R lRTIAS AR TSR A% SqmIGrIatan: Sl ah b tepplassdlial wil
thus incorporate the oligonucleotide primer, and will contain the codon sets as provi ed thyt e

oligonucle?fien setheseyiaiaiy 2atmis Atdetstithed Ao 1daBrpsicidel esticamsi dagitactne asemonn

optimal 15@tigonucleotide will have 12 to 15 nucleotides that are completely complementary to the

template on either,side of the nucleoti ,e‘t% cpding for the mutation(s), This ensures that the
oligonucleotide W%I ﬁ%l;e/glrolt Ergpr?}%lﬁea f/n(t!o %ecgfzr%’l%fsct%nﬁalén 5?5%%“%%%&%&%8%&%? e

oligdnucleBrteesrel chgmnihessnarissizenisismedecdtirlidine agentnsncinatidiaiersuer ¥ TRLAN& ribed by
Crea et algyReRphdNMAmeRdikyPeiifdsites §ach 465ubhB48)ingRolePNA javiale, insRRRWIRY Ry those

vectors that are either derived from bacteriophage M13 vectars (the commercjally available M13mp18
anc 1130 ST i 0 oL RS AT TR 3 S P SHATERG PR Brigin o
replicatiorabestdessesi icdbyle\vtimedo i, irideihnephozyherainides 8188 EhidphasphloenDiNAatidat is to be

mutated capbamiieHEEHNE, R IIRIEVESIASHINAIRLIA BanIalRRNYgsanded template.
Production of the single-stranded template is described 25 in sections 4.21-4.41 of Sambrook et al.,

abdVe. To'dY e HRADIN (rouhinRl A RN G in btrskmach Ro s BRIk o BinS i G R LiSn ded
template wader sentatokbdaibiickelfionticosditiotis ave DA tpwliarar NG ANVHING) (SRIBIY T7 DNA
polymerasg; ki, @mﬁm@ &ﬁe@iﬂérl%ﬁlﬁﬁ&ﬁ?&%ﬂoﬂéc{ﬁ? MAQdGa 10 MMBRSIER the

complementarﬁ strand of the template using the oligonucleotide as a primer for synthesis. A 30

heteroduptBsHEBGEHY ?ga%E%Fﬁ?édigeﬁeﬁ?ﬂ%&wﬁ@z%ﬁgﬁowém anttbigelssinevpthetited form of gene
1, and theaaihenstyand dHhelpEginabteoppiataicniodesibadepttypiophnties¢phaaguenaeyptganenl . This
25 1 and cryptophycin 8); dolastatin; duocarmycin (including the synthetic analogues, KW-2189 and
CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen mustards such as
chlorambucil, chlornaphazine, cholophosphamide, estramustine, ifosfamide, mechlorethamine,
mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine, prednimustine,
trofosfamide, uracil mustard; nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine,
30 nimustine, and ranimnustine; antibiotics such as the enediyne antibiotics (e. g., calicheamicin,
especially calicheamicin gammall and calicheamicin omegall (see, e.g., Agnew, Chem Intl. Ed.
Engl., 33: 183-186 (1994)); dynemicin, including dynemicin A; an esperamicin; as well as
neocarzinostatin chromophore and related chromoprotein enediyne antiobiotic chromophores),
aclacinomysins, actinomycin, authramycin, azaserine, bleomycins, cactinomycin, carabicin,
35 carminomycin, carzinophilin, chromomycinis, dactinomycin, daunorubicin, detorubicin, 6-diazo-5-
oxo-L-norleucine, ADRIAMYCIN® doxorubicin (including morpholino-doxorubicin,

cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin,
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heteroduplex molecule is then transformed into a suitable host cell, usually a prokaryote such as E.
coli IM101. After growing the cells, they are plated onto agarose plates and screened using the
oligonucleoffti@ Brndssatiolabelled with a 32-Phosphate to identify the back€rfaV 81098 3686¢at 35
contain the mutated DNA. The method described immediately above may be modified such that a
homoduplex molecule is.created wherejn both strands of the plasmid contain the mutation(s). The
modificaiBHERIE Ha RSB LT, PRATSS 005 RS o SIS e Ehhnded
oligonuclestidkisyeinneatenitcth @silvgigcstr antfedugenp ateny despebety cab ovdormbisiikture of three

deoxyribogudleatides «deasip AHRROSNGREATEN, ARRMIDoSHBRAS NRI-FHETEed8tkh as
deoxyribothymidine (dTT), is combined with a modified thlodeoxl){rlbocytosme called dCTP-(aS)

(which cafeROStsERREatrorRRHEAChERF irbisie FRelesatst R g HHE AR P Ta BB Ruc eotide
complex. pte@ptaﬁl@litiﬁne&éawfpmﬁxhymeﬂagestmthi:s_f_mdmtulqmeaésﬂimdpojm ulmlem_ii;ﬁfald;o t_he template
except for the mutated bases.is grnetaled. I addien, thisasw etrand ol DNAWKH containdCTP-(@S)
instead of 4CT B, V\_/efu serves 1o protect it from restriction endonuclease digestion. After the template
strand of Wideguyiding dadduridererennsprbion Aredipatandmasphragtiatedteseitifon enzyme, the
template sifaneseanoR diossiad eiiisxaldl, Rugrrsar! @nothrsnk)appioptalsstsiciease past the
region that contains the site(s) to be.mytagenized.. The reaction is then..stopped to leave a molecule
that is onI?nﬁlgﬁé‘ﬂtﬁﬂs’}% Siértéﬁaﬂ%& .HE Sé%}rgfpglgélfg T cl)%fnel%l?gfrsaﬁras élﬁﬁlf R?A()lﬁlécnggg ﬂ%‘fg%(ﬁ?go?ﬁén formed
usittg DNAlgehnsehasédiretivopdesanivelofuinio avideoipristnapheotiok baipplasphbissstiaieP, and DNA
ligase. ThisihemeduRier.male ot capbanhr irRsigumadinieinpehilabisnest &alpolififrindicated

previously the sequence of the aligonucleotide set is of sufficient length .t‘% épc/ ridize to the terc’?plate
ites.

nucleic ackPEHG th g LA e SR CISRERAK B HHRIAC SRRV RHA W BYRYERBlate can
be generaieghbitdtioseniegiorsibatisosaeithes; depidofropmitactawk opintepeating Bharaoters or vectors that
contain a gm&ﬁiﬁa{bqg&ﬁt@g?z%@mgm&i&%ﬁ%@&ﬂ@?ﬁ@k@wwmﬁe iRty Rgzyniol.,

0

153:3 (1987). Thus, the DNA that is e mutated must be inserted into one of 20 these vectors in
ordér to gFErHL LAY Frarrfe R AATaNS FBROEH NHHRE: SHiE RN IR e P85 described in
sections 4i?dzigubhe) D 3enrickiksretriath glapiiae Adchsthinugries dagitwalin@thockis, Nenacyrban, bergénerated
by providing upstream and_ downstream_ ol i h ing ity af

oligon uc:Ie%tfu gs?n vﬁ%hd%%%%% aré’ev(illlj%zr%lcngg #?ﬁ%%@?%ﬁ%ﬁ%%ﬁc@é dggéa%%\gf{%eé%@ﬁ l#t@%%ng on sets
provided vinitfibrenidegiielicelopaabronaligaRierbst AR IISES (4 ST SHEIRIWALHIENSS - .
oligonuclepiid@sasaalpng Mihsa MRIjaR!S (asp @ncSRIMR it dusl St aciBTegRanE ) 'aarhephsed in a
pol%meras cha%n reaction fo generate ;I'Ogar ;t?fn Igtcgcg ac))(%lpg SRS Pﬁgr?qgg%lé%g ean nlggs referred
to 4% "nuclEié &cid Casseties'; asa?hgy can be fused. with other r ate ]

an
ate%cor unrelated nucleic acid

sequenceScherakenngltineivaped ASTORRE S iprrine Rhore donetinRorsirfyptasabifaned molecular
biology techjaiBs.iBQchhgseaenoanl tw) RGRRUIMAES hatepane ehameie iihaaasigned codon
=bove, & GEREH GBS AP R T O Ve Lo CLaP R o TS BLASh variant
amino acid®sAantibodyitseiettant yilraistine OINESQICEN®H exitbplatizideveiroran tirosdingppropriate
25 (NAVELBINE®); novantrone; edatrexate; daunomycin; aminopterin; ibandronate; topoisomerase
inhibitor RFS 2000; difluorometlhylornithine (DMFO); retinoids such as retinoic acid; capecitabine
(XELODA®); pharmaceutically acceptable salts, acids or derivatives of any of the above; as well as
combinations of two or more of the above such as CHOP, an abbreviation for a combined therapy of
cyclophosphamide, doxorubicin, vincristine, and prednisolone, and FOLFOX, an abbreviation for a
30 treatment regimen with oxaliplatin (ELOXATIN™) combined with 5-FU and leucovovin.

Also included in this definition are anti-hormonal agents that act to regulate, reduce, block, or
inhibit the effects of hormones that can promote the growth of cancer, and are often in the form of
systemic, or whole-body treatment. They may be hormones themselves. Examples include anti-
estrogens and selective estrogen receptor modulators (SERMs), including, for example, tamoxifen

35 (including NOLVADEX® tamoxifen), EVISTA® raloxifene, droloxifene, 4-hydroxytamoxifen,
trioxifene, keoxifene, LY 117018, onapristone, and FARESTON® toremifene; anti-progesterones;

estrogen receptor down-regulators (ERDs); agents that function to suppress or shut down the ovaries,
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screening/selection steps can be isolated and cloned using standard recombinant techniques. 35
Vectors. Host Cells and Recombinant Methods For recombinant production of an antibody of the
invention, tAE@aeMeie15E1l encoding it is isolated and inserted into a replicaRfidABEHOP 37 §¢ther
cloning (amplification of the DNA) or for 65 WO 2006/015371 PCTIUS2005/027626 expression. DNA
encoding the antibody is readily isolated and sequenced_using conventional_procedures (e.g., by
using oligEERERIGBIBHAL AR Es]5aNns Bemner T LpER RS ghaARL e heavy and
light chairtg dGARDENtHmpdy)ddvdactyieariersiaraauailabierchhecetaticadfipectdor, dépeadts - in part on the
nost cel 1B iR Sus TR AN R SIRAHACH LR ARl IEL B RIBKANANGN GHARGHEeneraly

mammalian) origin. Generating antibodies using prokaryotic host cells: Vector Construction
PolynucleidE's aiRaiRss EHeb EE Ao I GHEsaa ereatfpemiite aftenalahsis oy dr thdaneEm®le can be
obtained usihgnsitanclaspareiao gk te CRINGUSEdasHka | alymis AR SSTNB REeGIRAYLDE 10

isolated apd sequenced fr Rgﬂy roducin lﬁlﬁf as hybridgm ernativel
polynucle({t;(flr &3 can %aé]q g&ﬁ?éﬁsﬁkzye usé?trzvé) rr?ﬁgc;"féégﬁtl?ﬁ syn %lestf%(r}%?aﬁ%@%%%eg%%%ze gbtained,
sequencel éAdivam guthedpinippairiis et ¢ranstiéciages sirduden bisehospenwescashbiccfiredieating
ang E‘Xpr@ﬁi&%ﬁﬁ!‘&@MEP@S@?&WM@%%RY%@%W@%ME&&Mﬁf_}%wg}@i@vﬂ%@mﬁ available
and known.in the art can be used for the hurpose of the present invention. Selgction of an appropriate
15 vector W}ﬁ%&%ﬁgﬁ‘&%ﬂﬁﬁ@%ﬁt‘fhég;ssié&ﬁ e IFdreRe S ®iﬂ§‘é‘?f‘%?f‘ﬁﬁ?o§ﬁ%@é%or and the
patticular flodtawetttorbeGFANSEhEhast dwitintth esveelions Eaehitabutofachbridino acioudcosdmponents,

depending.o 5 fuiaction {aspRiticatian gm&a@gﬁﬂ&@w@ﬁmk@gmésaeimgéﬁéathfgig%@%th) and its
compatibility with the particular host cell in which'it resides. The vector components generally include,
%bpﬁ‘ﬁ e

but are ndEREY BPIGA EHi ARberap Re s s aigactish Asdlnergunls: BfratRbleRak
bindi_ng gi@i@aﬁﬁ) mﬂ@@bmm&(ﬁ@kﬁem@mu&@@lwmm aifedid dndrpsaeiption _
terminalion SGANGRE R IPOEIPIRETVA MRSRED OIAIDI B USRICORA VAL B £ 0ueGES Which

are derived from s§e0|es compatible with the host cell are used in connection with these hosts. The
veéfor ordiAcig: EXRES trRaRispEerase W ahutoraMB AR SE KB Ted hWiara b Kapydn et
providing BBty € @B alrctnbsindanstammuchetisiEphbme kkoweisstypalyransformed
using pBR322, a plasmid derived from an E. tali. species, pBR322 contains genes encoding ampicillin
(Amp) angﬁt%rtrrﬁgcczﬂé/%: |%aénﬂ Y(quf‘)l‘? Fé@%ﬁanségcéﬁﬁ(f liﬁfllejrswprg\?ls efsgle}égggﬁ%cg%efor identifying transformed
cells. pBR322, ité cEpivEtipdditrbageH miteabisidhasinicdest loacteripphugs srap@isercwhiein, or be
modified tRigemaidwil MR SYRRICH G Radrad-hydin MEFRbia QRS da-e ¥PraRsInOf
endogenous prateing. 30 E les of pBR322 derivatives used.for expression of particular, antibodies
v Hocor it i Gen FroC DTy B T N o eSS DStk o RS e
containindifefkovet-deptudmtrotibeigfepives thaamplecoispatiblmbibitorihegdnsindicioegrnibah can be
used as trﬁeamm'«Lrsgwff&&gf@sL&bﬁm&qﬁg&w&nﬁ&?g%mg}?sﬁﬁas%%aﬁtsqk%t hReierePhage stich as
%GEM.TM.-11 may be utilized in maklr%i%éla recombinant vector 35 which can be used to transform

SUSC eptibM-ﬁggsteélé’{EtsL%ﬁsggaé%Bhaﬁ @cé(_ers include the vincas (vincristine and vinblastine), taxanes,

and topoisomerase II inhibitors such as doxorubicin, epirubicin, daunorubicin, etoposide, and
25 bleomycin. Those agents that arrest G1 also spill over into S-phase arrest, for example, DNA
alkylating agents such as tamoxifen, prednisone, dacarbazine, mechlorethamine, cisplatin,

methotrexate, S-fluorouracil, and ara-C. Further information can be found in The Molecular Basis of

Cancer, Mendelsohn and Israel, eds., Chapter 1, entitled "Cell cycle regulation, oncogenes, and
antineoplastic drugs" by Murakami et al. (WB Saunders: Philadelphia, 1995), especially p. 13. The

30 taxanes (paclitaxel and docetaxel) are anticancer drugs both derived from the yew tree. Docetaxel
(TAXOTERE®, Rhone-Poulenc Rorer), derived from the European yew, is a semisynthetic analogue
of paclitaxel (TAXOL®, Bristol-Myers Squibb). Paclitaxel and docetaxel promote the assembly of
microtubules from tubulin dimers and stabilize microtubules by preventing depolymerization, which
results in the inhibition of mitosis in cells.

35 “Doxorubicin” is an anthracycline antibiotic. The full chemical name of doxorubicin is (8S-
cis)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexapyranosyl)oxy]-7,8,9,10-tetrahydro-6,8,11-
trihydroxy-8-(hydroxyacetyl)-1-methoxy-5,12-naphthacenedione.
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The expression vector of the invention may comprise two or more promoter-cistron pairs, encoding
each of the polypeptide components. A promoter is an untranslated regulatory sequence 66 WO
2006/01537WPIMAISI005/027626 located upstream (5') to a cistron that POBUSZEE 3 76Xpression.
Prokaryotic promoters typically fall into two classes, inducible and constitutive. Inducible promoter is a
promoter that |n|t|ates increased, Ievels of transcrltlon of the cistron under its control in response to
IENE e, varian ant .-_- exhilo pauced of ADSENCE Of TRV TRSDONSE or a change in
temperature. 5 AHatgawmmlahnmﬁpnnmbﬁdﬁe\MAogsmed by sigrafietyt afpotefitiihicasiaveltpmeatwell
known.  The.SEIERBeROmeRLAan b5 aberably Jiked i sistian GhidSRcodam Il prravy

chain by removing the promo om the Source DNA via restriction enzggme digéstion and inserting
the |soIaté%@?ﬁ%?@é%bﬁ@é%@tﬁ@v@&ﬂﬂ%ﬁtﬁe ihJBRtERL EEBOIh EAdaTE: prar stél skquence
ands manBt&tR@bbgwM&tmm@reﬂw bmwsadltomtr@ctmmllﬂwtg@mmd{@eeatpaemanet the target

10 genes zni%eﬁge r yu:ﬁ e]nts het(aefotg%ulr &2 B%@ﬁre ut| ;aggéta t%exc eper )5% rmit greater

transcrlptl d hig expreése ne 35 dompared 10" he nat vet et polypeptide

promoter. I btfidtefs §9¢t3aﬂ?@W@Qéb@ltﬁ%@@k&@@ﬂéﬁﬁ@ﬁt@ﬂdﬁﬂ thatthye Mvamiped sagbcthathe (3-
galactammméﬁﬁe%%s%gﬁae&ear%xmed a%mt@pmﬂe@téml@s@m@n%t%me&mmidsﬁt@moters

15 such as the tac romoter. Howeve moters th e functional in bacteria (such
as other KFRSURF BX ‘Yﬂ%’ﬁd@eﬁ%ﬁ?&?&%f)‘%[fg?k gg b eI‘ﬁﬂ”?’?’ucleotlde sequences have
beem published, Htmeerm:yp&nabhngrm skill ectiveock érooper ahipedyligatesthibed borcisransoneeding the
target light aac t@ﬁﬂtft& SdGRAMISHRL Abn( RO R afilleic 2RALUTIPEIRKBIS QL AGRRIGISAlO SUPPly

any required res riction s es. 20 In one aspect of the invention, each cistron within the recombinant

vector cortfBFreed iEpaeEtRnTSTd SE el A SR B R Y BREATER Kt o T e R R EE TR ) hetiPessed
polypeptidesmatogsca homem iiranay itk gsvidtaththecsjgodhsegquiznoewndy ipeysbe drmponeiztisédhe vector,
or it may 16 RAl Al EBAEhBAMREBRIGE Dl VALISUIRGHEL! G AEFIRE attmma%equence
selected for e purpose of t smventlon oulé) be one that Is recognized and processed (i.e. cleaved
by ¥ signaitomeyeptirae 8By thderyed Som. radwm%%ﬂ%&gtr@&fgltﬁ%w% 3t rEEB AR AT process
the signal heegpacehoative-dadhebeleiplagodsd alheiidesitia bignal geignence is substituted by a
prokaryotic signal seguence select d fo xam Ie fram the consistin of th Ik ine
phosphatase, p?r!{ﬁzlf?na%aécc c,’rd? aeea\teétg ee ltrgra}(rnltlolnglgll%uﬂio%g)lbl']@lpéaglers Let)m%]%ft eﬁ:’g E’elB

OmpA an@%@ﬁfmﬁ%ﬁ@@ﬁﬁwg@ﬁmemleﬁwét@ﬁ\ﬁ@?ﬂfb?ﬂ R danpiegysedbefery fraeavinth SeaYERPoNS of

the expressiQns3thsyiQIhe &bl S| SR IR ARS8 Ry BhiARITRsGefk kt@@ﬁtb@m%w@amﬁ
productlo gglthel munoglfobullns acc édlqg ttol the |n\ﬂentl n can. oceur in the &?hsm of the host
celf and tfer&ford Gyes’ ?8%}{? & thd’ prseesecnce SetiBfion Osl}fjnra %Ve%uesﬁ leq’s within each cistron. In
that regardsémpainoglobulin light and heavy chains are expressed, folded and assembled to form

functional immunggjabLlipsaMibin 1hesVIeRiasm feitaiphost-sii RSB, (6rdertii oGOV HXB' strains)

provide cytoplasm_conditions that are favorable for disulfide bond formation, thereby permitting proper
folding and"A8SEMBIEY ek leb3Rt BHOFETHRS AR DYEBS it SEIKFun Gene, 159:203 (1995).

Thus, the VH acceptor human framework may comprise one, two, three or all of the following

25 framework sequences:
FR1 comprising EVQLVESGGGLVQPGGSLRLSCAAS (SEQ ID NO:42),
FR2 comprising WVRQAPGKGLEWYV (SEQ ID NO:43),
FR3 comprising FR3 comprises RFTISX1DX2SKNTX3YLQMNSLRAEDTAVYYC (SEQ ID
NO:50), wherein X1is AorR, X2 is Tor N,and X3is AorL,
30 FR4 comprising WGQGTLVTVSS (SEQ ID NO:45).
Examples of VH consensus frameworks include:
human VH subgroup I consensus framework minus Kabat CDRs (SEQ ID NO:19);
human VH subgroup I consensus framework minus extended hypervariable regions (SEQ ID NOs:20-
22);
35 human VH subgroup II consensus framework minus Kabat CDRs (SEQ ID NO:23);
human VH subgroup II consensus framework minus extended hypervariable regions (SEQ ID
NOs:24-26);
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67 WO 2006/015371 PCT/US2005/027626 The present invention provides an expression system in
which the quantitative ratio of expressed polypeptide components can be modulated in order to
maximize th&¥§i21868f§¥dreted and properly assembled antibodies of the iRERIGANSI2F6A0dulation
is accomplished at least in part by simultaneously modulating translational strengths for the
polypeptide components. 5 One technique for modulating translational strength is disclosed in
Simmons Btagn Visupsipun il sonsapsassaneiasdap e GORe GERIBISHa hitiation region (TIR)
within a cikiiteim FHrsabgyg Il Hensasati@anéwriinoiasc dxendetisigeacidabiquenae (SEQRIMIS can be
created wi gazé_ag?g}e of translational strengths, thereby providing a convenient means by which to
adjust this factor for the desired expression level of the s&ecific chain. TIR variants can be generated

by converitispal YU aAserBigeH ek ari (RBaSEEBAdPeHanges which can alter the amino
acid sequaneen wHhetghostieRi-changasiciemnrisptiderkenLefcaasEQEIN@Es ABXations in the
TIR can 'W?J”‘%ﬁ}f.f?Ec%’éatm S ANSaons I Q%Q%R?Kﬁﬁ%%’?%ﬁ ~2pine-Dalgarno sequences,
along with alterations 1R thé signal sequence. One method-for genarating mutant signal sequences is
the generétionoV H daseplon2iankeveeihmipegtindedhrpeneiingle cegiencSHRUILINES AdBchange the

amino acid sequengR. fnbadR R INANILALRPES Kl AEROREIERS AFEISUGRD, thDISHES 0P8I of
accomplished by changinegz thithird nucleotide position of each codon; additionally, some amino

acids, suchENOTNsdLRATES S EFGihine, have multiple first and second positions that can add
complexityFRi rrskpnginh & WAL ERGS GChatiBa G nRitaganesiSHS deéaad in detail in Yansura et al.

(1992) M%Q%ﬁén%%ﬁ@ﬁb@%@%ﬁ@%ﬂw 4:151-158. 20 Preferably, a set of vectors is

generated with a range of TIR strengths for each cistron therein. This limited set provides a

comparisdiReCeXBrELsGET AL TPENT -GN RS TRAILTAY VEtdBFHEP B antibody products
under variREFIEEDOITRNGA YOQMNSTRAEDITR\SIreagtisECamecds2ermined by quantifying the

expressio%?k }%fﬁ@ﬁ&‘ﬂéﬁfﬁsﬁﬂ%ﬁf%?(ﬁﬂ?%ﬁ@ m%§ et al. U.S. Pat. No. 5, 840,523.

Based on anslational strength comparison, t esired individual TIRs are 25 selected to be

cortfbined Ry TRBAIXBPESSIAN LERYBY A B0 BY tHeS hVERHBIN B8k &y otic host cells suitable for
expressingBENOTBKNTRTINMNGR KEDDeVAThSR hspEnRNeog Hubacteria, such as Gram-negative

or Gram-pgsitive or%ani %PJ?SSS %MI acteria include Escherichia (e.g., E. coli), Bacilli
(e.g.,B.su iIi%?, n g‘r%?)oaz?:?egr%af seuc;zcg)"r%@nas ?ggcies. (e.g., P. aeruginosa), Salmonella
typhimurium, Serfhd vacepsudnsnad&psielark3oap comprsenry éifa, liszobil of theleminsdr
Paracoccys;ivie fpRadiment, gram-negative cells are used. In one embodiment, E. coli cells are

used as hosts for the, invention. ' | e strain W311.0 (Bachmann, Cellular
anaOMoIec%ﬁC@WS g@&?&%@é&%%%%@%‘%% @g&l@% or Microbiology, 1987), pp.
1190-121FRATEar DapnB RO KIGE2E) -Hdd Ydeia i e¥Heéreof, including strain 33D3 having genotype

W3110 Aflapd\(MaRhh R RS S BorMenEsdipAmceplrdsag4m kankkfU.S. Pat. No.
5,639,635). Other strains and derivatives thereof, such as E. coli 294 (ATCC 31,446), E. coli B, E.

colix 1776 X recersisiagFOQGTEVER RYIABNTEY 31,608) are also suitable. These examples are
illustrative Esthpictheli Viinetingnsas fiite 2006/0itbdel PCT/US2005/027626

25 human VL kappa subgroup I consensus framework (SEQ ID NO:38);
human VL kappa subgroup II consensus framework (SEQ ID NO:39);
human VL kappa subgroup IIT consensus framework (SEQ ID NO:40); or
human VL kappa subgroup IV consensus framework (SEQ ID NO:41)
While the acceptor may be identical in sequence to the human framework sequence selected,
30 whether that be from a human immunoglobulin or a human consensus framework, the present
invention contemplates that the acceptor sequence may comprise pre-existing amino acid substitutions
relative to the human immunoglobulin sequence or human consensus framework sequence. These
pre-existing substitutions are preferably minimal; usually four, three, two or one amino acid
differences only relative to the human immunoglobulin sequence or consensus framework sequence.
35 Hypervariable region residues of the non-human antibody are incorporated into the VL and/or
VH acceptor human frameworks. For example, one may incorporate residues corresponding to the

Kabat CDR residues, the Chothia hypervariable loop residues, the Abm residues, and/or contact
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Methods for constructing derivatives of any of the above-mentioned bacteria having defined
genotypes are known in the art and described in, for example, Bass et al., Proteins, 8:309-314 (1990).
It is generalVy @@ee=e¥7to select the appropriate bacteria taking into consi@€ELISR0PS(REESI ity of the
replicon in the cells of a bacterium. For example, E. coli, Serratia, or Salmonella species can be 5
suitably used as the host when wellén wn plasmids such as BR:%giI BR325, pACYC177, or
PKNA10 d7 (d (PR e SEISTAEh PRy AR CrEEHOSE S T SRS SRR Gt shes of
proteolyticlenz§oresLandnddQidaibB p AtSa B INNBHOrermip D@ Elaintl el (2c Ofptiatedis 1H2 cell
culture. A&tj@pdy Production 10 Host cells are transformed with the above-described expression
vectors and cultured in_conventional nutrient media modified asb;gpropriate for inducing promoters,

selecting transfolidftd CorRIFABRRiRghms yaiRiledpgigamss dHes idiivased Bersie dsvitrBhsormation
means intipplucimedEidéxtiistcathe: peblcaeyot @ disl Saibabie iy, imdeplicabiaceiihg frsieired
extrachromgsoma t or by chromosomal integrant.. Depending aon,the 15 host cell used
transformglﬁjﬁrg i%cgo%gﬁgg% S%t%% é‘gnr%%tg%sﬁz |anlljl éastlré B?(rc}ﬁhca %E)(%ns?aﬁ?%qe Is. The Cal gﬁj%ndotrrneaé ment

employingeeariemictins terctiangatnakansidiss dhrseds seashengssd|ts aaeancoylteampn fismeTiek eeidngsall
barriers. AneihanmRihactkas kanshoramaiier empipYaRelvtniane glyse@NaMathefShanathsle

technlquedused is electroporation Prokqlrlxotlc cell(? used.to Pproduce the R atldes of the invention

lypel
are grown M Media KiTowe © @ﬁﬂﬁ%n&) and suitabrefor rcEP(t RS RIIEEST ecféachoesrfcc(:’éiﬁlsg ﬁamples of

suitable neesiradetueecturig. broth (LB) plus necessary nutrient supplements. In some embodiments,
the media also cgyyiad ré%ﬁéé%e;@m RERMa RS eIk PASRERN &%ﬁew%fygma@édtbg R¥pEgssion vector,

to selectively permit %rowt ) of prokaryotic cells containing the expression vector. For example,
ampicillin T HEER ™ e P&dg%w%éf%%h@%%@fﬁaSﬁ%ﬁff&ﬁﬁﬁ%&raﬁﬁff@é%@}gze%wﬁ&essary
supplemefuischdsiyes cailtde ragivogeumkehel o idenie/phosplidtéSdANta82idg 7alsa fpedpditded at
approprialg £ac eRRlARSHLAdHERE ALING-RN AR IR AROINSE SHRRIGBIRAL O medium such

as a complex nitrogen source. Optionally the culture mediUm may contain one or more reducing
agbnts sefECRIGHDT M GIGHH EoriBlinPotRITAMRRIHEA N SEiTsanigerd RS ifivgly collate,
dithioerythritol amiahioth digpnhy3alsbhefprekas et nsiiagl dispy i oiae chsitiis bk temperasures.

For E. colj t ferred t t S t 20C.to about 39C,
or k. co b958%%@&?&3%%‘?}8&%3?oP%%%ﬁ?m %@%@Fe%lﬁ%{aﬁ%% %‘?f?gge%} tg‘gbtéc)éjt.l vatiay %I}%ﬁ%(ﬁﬁqse dirlTr?wre

preferably from about 25C to about 37C, even more pre at abou he pH o

may be a2 BRrar G BHRATSERINRIEY e JETTAHY- waRIPShotd W oatigrg andkIererBReE . coli,
the pH is JueetarabiyctiepnrbaullHR to mbauliddjpenad. more preferably about 7.0. 35 If an inducible
Combitions sutath S D SEUAN B DR Bratend B T R S morers
are used fsrvelprsing g/bighsadddarligintheysdipp ap teitgenAttorg the lpchhia ®s W/ohapOeididstay
PCT/US200&0 21520 Habs trmediiest Gl aiRisWHHERE pniPBASRhAlRdItiRg iy for
inducton. Preferably, e pRoRDRte JmIDg ST T e G RS (55858 Simmons e
polypeptides are generally fused to a nucleic acid sequence encoding a viral coat protein, such as the
25 gene III protein or the gene VIII protein. Monovalent phagemid display systems where the nucleic
acid sequence encoding the protein or polypeptide is fused to a nucleic acid sequence encoding a
portion of the gene III protein have been developed. (Bass, S., Proteins, 8:309 (1990); Lowman and
Wells, Methods: A Companion to Methods in Enzymology, 3:205 (1991)). In a monovalent phagemid
display system, the gene fusion is expressed at low levels and wild type gene III proteins are also
30 expressed so that infectivity of the particles is retained. Methods of generating peptide libraries and
screening those libraries have been disclosed in many patents (e.g. U.S. Patent No. 5,723,286, U.S.
Patent No. 5,432, 018, U.S. Patent No. 5,580,717, U.S. Patent No. 5,427,908 and U.S. Patent No.
5,498,530).
Libraries of antibodies or antigen binding polypeptides have been prepared in a number of
35 ways including by altering a single gene by inserting random DNA sequences or by cloning a family

of related genes. Methods for displaying antibodies or antigen binding fragments using phage(mid)
display have been described in U.S. Patent Nos. 5,750,373, 5,733,743, 5,837,242, 5,969,108,
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(2002), 263:133-147). A variety of other inducers may be used, according to the vector construct
employed, as is known in the art. 5 In one embodiment, the expressed polypeptides of the present
invention arOe¥stBth#ilo and recovered from the periplasm of the host c@(sI/PrateiP2eevery
typically involves disrupting the microorganism, generally by such means as osmotic shock,
sonication qr. lysi cells are _di ted, cell debris or whole cells may_ be removed by
centnfuga?r&%yoﬂf{n%%%’?? l?n%ﬂ%%?g.éfi%%‘ébfm%%ﬁﬁ?f&%ﬁ%ﬁompﬁwé?wf&ﬁmlﬁé%
chromatognageny bisttmgprtivehg, witb tbindesian! bkatectesimported into the culture media and isolated
therein. Cells mayQeaRBAESiRRL el e a0faibehillus. MEERIARE helngligged and

concentrated for further purification of the proteins produced. The expressed polypeptides can be
further isoTSiEbShAG RISt OIS 96 WAt s kbR R CTFIB HEI S e b sy atrhla memiengel
electrophessigise{CAaGE hntéasian oK assd yndth@ Saspesiaiie dnyEenoanihgayproduction is
conducteqﬂ:%ﬂggg#ﬁgi}fy by a 15 fermentation process. Various large-scale fed-batch fermentation
procedures are available for production of recombinant proteins. Large-scale fermentations have at

least 1000 liters dhespsaenge P dferamizeisssintlods rye oomBoodfthedstieaphesdprmaisderfdementors

use agitateypjepelers gishstiue @voarend Aubdients: RsPRER elHsRse-(thadkreiased
carbon/energy source). Small scale fermentation refers generally to fermentation in.a fermeqtor that is
no more thah Aser o Eny 4 eﬁ&ﬁffé’?g TREVBNRERHE 'c§8§% ?%ﬁ%]‘fﬁﬁe}’éﬁﬁgt#o‘}ﬂ‘%%’ﬂibf fiter to
abdut 1004itesgiaiapiehvidimatidecpdes esequnmieletionkbirgr ofsirrlerpides sichdwyipicelly imitietddgafter the
cells havg,hgpen gremia under suitable conditions to a desired density, e.g., an OD550 of about
180-220, at whiﬁh stﬁge the cells are in the early stationary phase. A variety of inducers may be used,
according toth struct employed, as is known in the art and described above. Cells may be
grown for 25 shoérupemeds prior to induction. Cells are usually induced for about 12-50 hours,
although longer oy xshgrigr induction time may be used. To improve the production yield and quality of
the polypeptides of the invention, various fermentation conditions can be modified. For example, to

im {)ove the proﬁ@?g%@é‘?ﬁbly and folding of the secreted antibody polypeptides, additional vectors
overexpressing chaperaine proteins, such as 30 Dsb proteins (DsbA, DsbB, DsbC, DsbD and or DsbG)
or FKkpA (a peptiq%/t%rg[ybs:is,trans-isomerase with chaperone activity) can be used to co-transform the
host prokaryotic cells. The chaperone proteins have been demonstrated to facilitate the proper folding
and solubility of ﬁ%f@l@lg@ous proteins produced in bacterial host cells. Chen et al. (1999) J Bio Chem
274:19601-196081 Gesrgiou et al., U.S. Patent No. 6,083,715; Georgiou et al., U.S. Patent No.
6,%7,888; BOth’}&a(ng?‘}Sj 35 Pluckthun (2000) J. Biol. Clhem. 275:17100-17105; Ramm and
Pluckthun (2000) J: Biol. Chern. 275:17106-17113; Arie et al. (2001) Mol. Microbiol. 39:199-210. To
minimize proteol§4is of @xpressed heterologous proteins (especially those that are 70 WO
2006/015371 PGY/LAS2005/027626 proteolytically sensitive), certain host strains deficient for
proteolytic enzyr?le Acoa}rbt%? sed for the present invention. For example, host cell strains may be
modified to effect genetic muatation(s) in the genes encoding known bacterial proteases such as
Protease Ill, OmBTCDRefPrT3p, Protease |, Protease Mi, Protease V, Protease VI and combinations

thegeof. Some Excol preteasg-deficient

DAorGorT)H

N (AorCorGorT)

For example, in the codon set DVK, D can be nucleotides A or G or T; V can be A or G or C;
and K can be G or T. This codon set can present 18 different codons and can encode amino acids Ala,

30 Trp, Tyr, Lys, Thr, Asn, Lys, Ser, Arg, Asp, Glu, Gly, and Cys.

Oligonucleotide or primer sets can be synthesized using standard methods. A set of
oligonucleotides can be synthesized, for example, by solid phase synthesis, containing sequences that
represent all possible combinations of nucleotide triplets provided by the codon set and that will
encode the desired group of amino acids. Synthesis of oligonucleotides with selected nucleotide

35 "degeneracy" at certain positions is well known in that art. Such sets of nucleotides having certain
codon sets can be synthesized using commercial nucleic acid synthesizers (available from, for

example, Applied Biosystems, Foster City, CA), or can be obtained commercially (for example, from
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5 strains are available and described in, for example, Joly et al. (1998), supra; Georgiou et al., U.S.
Patent No. 5,264,365; Georgiou et al., U.S. Patent No. 5,508,192; Hara et al., Microbial Drug
Resistance WB3MFA$YD6). In one embodiment, E. coli strains deficient forR$fbtesi¥&@n@mes and
transformed with plasmids overexpressing one or more chaperone proteins are used as host cells in
the expressio?eét%gﬁlste %f? he invention. Antibody Purification In one embodiment, the antibody

e u

protein prottd S sROFHE S O HAL AR5t ? S5FQPAPSABTeRtides rentbisiasthiaii&fomogeneous

for furthermssays apdbusgsyiBtapdally prdteina pmmmuﬁ mwikmm hliﬂth&mriéqaénbs,employed :
The following. RipeecBRACE &HIBNANY &% L iAPLs R IRRuRn RSB AES: Faciianation on

immunoaffinity or ion-exchangé columns, ethan%grecyaltatlor_l,.re\_/erse phase HPLC, chromatography
on silica of S4TSR dXaPsRgchaveitreirarcadhabeine fryrrdiaTien Siigrad sty fme R Baskeionium
sulfate pregipitatipiateaind geb thiaticlodesgicdiom exampleeSaphagme puilsés. one aspect, Protein A
immobilized on alggrlligrgg se is Ul%?d fo({ immunoaffinic%gurifjc%tion cho stha% {)ull Ierlgciiq)antibody

. uc. .ac1 ences enc Varl AT c creal .
products of the invention. rotein A is a kD cell wa protein rom. Staphylocotcus auréas which

binds witholigagjislastidryrstisiedrautagrioesior Ahmiierdidgue insielbkratmin (hog3pgdésariven bl Kodl.
62:1-13. Thesalidiphaserirwhichs R Risioafy 8 1M mekilz adcisiprefeabiv R - coldhamEeQmtsing a glass
or silica surface, more prefer %Iy a cgintrolledéf.ore‘gcgass column or.a silicic acid column. In some
applicatioﬁg??ﬁgcg% ﬁﬁﬁﬁrﬁ%{g% Y R AR AR A PRt fnse SSFEEISUIRIEH DR to prevent
nomgpecifioldditanplite whosrberemplats i¥tbethiadicstetalodofopurifi ttiplasihé qrepansgiomadebieed from
the cell C%&gf&%%&ﬂ&é%@ﬁ%%q@ﬁ%@d?&@@'%PWB&E&%BSEE%&@ dﬁ@l%&é‘?&%@%ﬁ@&'%@ f&dn allow

p

specific binding of the antibody of interest to Protein A. The solid phase is then washed to remove

contamindf T H522P SRR St fdhsdremps dat LI iR RSP st 9tde covered
from the spliciqphasienily elntionth3ddoaneratingoaikb dgits vkgogueidoadenite host cells: The vector

components gengtalbIReiinRiL A1 0F U, n RN RNIA R BHIR RAQ Ko fiplgna) sequence.

an origin of replication, one or more marker genes, an enhancer element, a promoter, and a
trakScriptioheRuvielRpside v dbbrisrceo(fy Shtretideyiiatie cumpsiiie AP mBlameaRy iodheisamiate 8bkaryotic
host cell naayenlsde of Maindeighab sedie o the piaione)y TN idsdieving dspacficctieaungalsite at

the N-terminus of the mature protein aor pol ide of interest.. The heterologous signal sequence
Soloctod prLAb Do L e st Lo SRy SR ey

PCT/US261tBysizgirese igchnighsabaerpyimthegraiusk ptitus dyssyipdtidsrea st alnfresniYaalidaasell

expressiogmasaMalpmsgoad).sequences as well as viral secretory leaders, for example, the herpes

simplex 4D signal 2y avalabie: Ine DA fpr such precursar edionisigated in feading frame to DNA
encoding the antibody. 5 (NOrginor rephcation Generally: af orgin of replication component is not
needed fowfﬁamﬁghe@qmggmw available M13mp18 and M13mp19 vectors are suitable), or those

vectors that contain a single-stranded phage origin of replication as described by Viera et al., Meth.

Enzymol., 153:3 (1987). Thus, the DNA that is to be mutated can be inserted into one of these vectors

in order to generate single-stranded template. Production of the single-stranded template is described
25 in sections 4.21-4.41 of Sambrook et al., above.

To alter the native DNA sequence, the oligonucleotide is hybridized to the single stranded
template under suitable hybridization conditions. A DNA polymerizing enzyme, usually T7 DNA
polymerase or the Klenow fragment of DNA polymerase I, is then added to synthesize the
complementary strand of the template using the oligonucleotide as a primer for synthesis. A

30 heteroduplex molecule is thus formed such that one strand of DNA encodes the mutated form of gene
1, and the other strand (the original template) encodes the native, unaltered sequence of gene 1. This
heteroduplex molecule is then transformed into a suitable host cell, usually a prokaryote such as E.
coli IM101. After growing the cells, they are plated onto agarose plates and screened using the
oligonucleotide primer radiolabelled with a 32-Phosphate to identify the bacterial colonies that

35 contain the mutated DNA.

The method described immediately above may be modified such that a homoduplex molecule

is created wherein both strands of the plasmid contain the mutation(s). The modifications are as
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vectors. For example, ,the SV40 origin may typically be used only because it contains the early
promoter. (iii) Selection gene component 10 Expression and cloning vectors may contain a selection
gene, also tBrthed@ldsiéttable marker. Typical selection genes encode pr&€TESHA (Y Eonfer
resistance to antibiotics or other toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b)
complemegef auxofrophic deficien(iies, where relevant, or g:) supply critical nutrients not available from
complex MEHESOHE SR8IAHTEFA LHaNirer idnaerind Sstheairisstandsd GreRinls 8t desroledel.
Those cellboit thatiatersuf desshghysirdnsiolmeadtyyitboaykibtedologma ST, pkadyitiBoguanotain
conferring i) eRisiansm AR me ke e aRIEH AR adimaneiRelee L ershlomigant

selection use the drugs neomycin, mycophenolic acid and hygromycin. Another example of suitable

ru Y « .
selectablefmaFrers fapiharmbaIRieisidion Aredehamy dhRiNE edrmicaibnemelsis competent to
take up theligotieltitticdaiplacidimuchidsda IFER yadinas20 kikasRaiedadekhiensioiand -1,

preferably.(gj‘)rimaaﬁ etgllotpi nein genes, ad nosine deaminase, ornithine d%carbox lase, etc. For
1 elllltl Orﬁl]e emplate ﬁ)«‘ﬁé%ﬂ{l mu%a e? ases 18 enera?ed. a 108, this nEiW siran (ﬁ
example, cells transtormed with t selection gené& are first identified’by culturing all of the

transformai¥&iwid eenteiredRER @M thsdeasbrit diAEPndtisbrexatdo( Mg cHtdompretitiigsioantagonist of

DHFR. ArcappipmsisieiesionelhwhanvispvResiial B if-ammiryeaiadng tningsex anhamsianovary
(CHO) cell line deficient in. DHFR activitg e.g. ATC%@RL@?{;%@{temativel , host cells (particularly

wild-type RBSRPIRE LRI S BEERE © H5HSE6 P R B AuitA DR AE ences
enddding apreapibbdyicleist-pasetiv HisRplioteinptanc iz itierts dleciabienedk hsuekrtim is then

aminoglycgsigigadshloeRRRITARAeRasE S wﬁ&mQ&g@lg%@ed?mcgdhqjﬁeem&mm&gm%@@ining a

selection agent for the selectable marker such as an 30 aminoglycosidic antibiotic, e.g., kanamycin,
neomycin 'BPedkplex dsdhen fermpsdmpaaNA BBl TIYase (R e R5rHKeS i FaRPREbRSLEIBtidhd cloning
vectors uduatyspbatta) A A o DIEA thigdsts MEdohonzetifiyxthelbade arghaisa @adftsoaeiably linked to
the antibogy. pglypeptige nucleic acid. Promoter sequences are known for eukaryotes. Virtually
alleukaryotic genes have an AT-rich region located approximately 35 25 to 30 bases upstream from

the'Site where trahsiEfjsaisd Ranrrgdhasamareidieritorstgetvo 12 inof suldicicppienehia from the
start of tramsetdition Ok Rapgenckis 2L NI AAT gt idaemiNsnayarke, aoymueiaatiten dkthe 3'

end of most e otic.genes,is an AATAAA sequence.that may be,the WO 21)1)6/01
eTIUSPO I S AT RS 1 DGRV LTIl Fompatbiin M )
of these sERfiielinCBgesters snatapjanseTiacntords st oesiprelssidisaimm st sleroniipd lly Yiskaréptide

transcription frewn EeSHAES,iNsMamozalambigshe i sHoRtole dhfQte EXABIBISInRHBIGRROIAES Pbtained

from the gt%nomes of viruses such as polyoma V(i{lés, fovi/IPovairéjs, .5 ag novirys (such as Adenovirus
28 . ese.yvectors in order to generate single-strande temga . Production o1 the single- I‘%l’f & .
2), bovine papilloma virus, aviat sarcoma virus, cytomegalovirus, a retrovirus,hepatitis-B virus and

Simian Vitemelai S\agyifednn besterai dgiiué Phafrraabicnelpeomotapse. e.g., the actin promoter or an
immunoglobulin m&m@{gg,@rmﬁ@%—@ﬁml& gf,gmpgg{%e%ﬁgig@g Wﬁ{bvm&@%%ﬂg&pmpatible with
the host CScl)IWS s%;[garrnnsdligonucleotide sets, each set having a plurality of oligonucleotides with different
sequences, the different sequences established by the codon sets provided within the sequence of the
25 oligonucleotides. The upstream and downstream oligonucleotide sets, along with a variable domain
template nucleic acid sequence, can be used in a polymerase chain reaction to generate a “library” of
PCR products. The PCR products can be referred to as “nucleic acid cassettes”, as they can be fused
with other related or unrelated nucleic acid sequences, for example, viral coat proteins and
dimerization domains, using established molecular biology techniques.
30 The sequence of the PCR primers includes one or more of the designed codon sets for the
solvent accessible and highly diverse positions in a hypervariable region. As described above, a
codon set is a set of different nucleotide triplet sequences used to encode desired variant amino acids.
Antibody selectants that meet the desired criteria, as selected through appropriate

screening/selection steps can be isolated and cloned using standard recombinant techniques.

35 Vectors, Host Cells and Recombinant Methods

For recombinant production of an antibody of the invention, the nucleic acid encoding it is

isolated and inserted into a replicable vector for further cloning (amplification of the DNA) or for
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The early and late promoters of the SV40 virus are conveniently obtained as an SV40 10 restriction
fragment that also contains the SV40 viral origin of replication. The immediate early promoter of the
human cytoMeOgaiwli§d7is conveniently obtained as a Hindlll E restriction frEGHER00AMFe2em for
expressing DNA in mammalian hosts using the bovine papilloma virus as a vector is disclosed in U.S.
Patent No. 4,419,446. A modification of this system is described in U.S. Patent No. 4,601,978. See
also Reye2@iestionalii o srogdasde (1 drieidsisAlyeh L?Héﬁe(@‘ﬁﬂ‘fg?‘fé‘r%?gl%oﬁﬁﬂf}f‘?ﬁlmouse
cells undegrtieedoasstiel f by thyingdibgokinhaeiqr probée ko mrd esprdesof pledingrss:cifidtdn adivgehesthe
Rous Sarcoma, Vinys 'R&%g]?a% 'QQM %H%%E %?Qh%ear%%%%@;o 12 PRSI\ AN CaEIERBRRL o

componeﬁpﬁ%gﬁgcrlptlon encoding the anti ypeptide of this invention by higher

eukaryote¥eriastdanaris dn e 199 itechasiocalh nhavset simerds.ipisiered detbcalifaat Shrfafieer 20
seqyiencesBkarfaiw kneiva-fHan\ SBamimahiamheenss taein, elastase, albumin, a-fetoprotein, and

insulin). Typically, hovxé ver, one WiIIO se an %nhtan?ley from a eukaryotic cell virus. Examples include
the SV40 Qﬁm%ﬁ%ongm (bp 100-270), the cytomegalovirus early

promoter &atvan€ensthepalyoma enhancer on the late side of the replication origin, and adenovirus

enhancers. See glgQnYaRbfidd ?éé;ﬂ&&%%a%(%ﬁ%%%ﬁ%ﬁm slementbiay acthatiomasmof

eukaryotic promoters. The enhancer may he S{) iced Iinto the vector at a_posijtion 5' or 3' to t@e
antibody goiyBephiEsshis e seeRbBridssharaTsh Iy ?Sgﬁgé%ﬁ’ 15?%‘5%84? FAMHE Prmoter. (vi)
Transcriptiesidiednidatiquesah fomentikogyressiocingeitr suab esl lipbed kewyoils. haBewelisalill typically also

contain Seg&i%l&‘?éotﬁ%&@aﬁ?@&J&h&@%&?ﬁ@?ﬁ%@ﬁ%&Iﬁgﬁ%ﬁ@ﬂﬁ&%ﬁ@ﬁ@&ﬁﬁ&i@%ﬁ NSRS BRNA. Such

sequences are 30 commonly available from the 5' and; occasionally 3', untranslated regions of
eukaryoticBRIGREETSRERS T B RAPCTRsaTasHe LB it FRINEBHRE S-Sy RrRAle REFraliH e gad
polyadenydajeekiagmseitih gnth polynitisisiade th peskiapott tinstsn RidAy eaco nigroaresaiidaidy a@ihe useful
transcription termination component is the bovin ne PRlyadenyiption region, See
W094/11096 and’ 31% agxcgpeseslllosﬁfl%f:%? %‘fgfé?g%ggt%g%%ﬂ% \i?iia(%election and trgf;%%rmtaetion of host

cell$ Suitarsteidroeticdapsid maiohing e sigsreisdimprakicond A bsdovetadiatndieivesigiarbtiigher

eukaryote gellsutieserbed hesetrnaslidingvetheheater hesticeaoPianagatianof vetgiuais, cells in 73
WO 2006/91n3 1 PCT/USlelrg;aSmIJthZ 7.6 2 6 culture ((g'&s%{gr&ulture
a

as become a,rautine, .
' a0 SR BT DS i
procedure. CAMSS & fjusng iR MshaR HOSERETTiReS are monke ?(%flﬁlgb;g VTine St)ra}nﬁé?orlrﬁed by

SV40 (COSmpAPTE GR tasticianhast eshibryuliiid kigpiss|indiqYodwco0BoBeNs seisemdied for

growth in $HIRENHANCUIIEnIZEADAIN Gidh of 1 FRANOAOL s368:BS (hEké) ke Yphoameies kidney cells
(BHK, ATCC CCL 10)',Chi-rtl%§%e]ahamsf[er var]i cells/ 5 DHER (CHO Urlau§ et al %Ig’droc. Natl. Acad.

ScPULISA PPASTE Pt S Totsk SEITBH SRR TR AC GttRGE B Reaptod 35244 951 (1980) )
monkey Kitassgrigisn (Euimfi@Ge@@hcz0); African green monkey kidney cells (VERO-76, ATCC

CRL-1587); humap %YL?,%&%&%@@&&&JME&%& 1ACGaC s eabings kidnaw eallsi (MDfolh, ATCC
CCL 34); buffalo rat'liver cells (BRL 3A, ATCC RII_) 1442); human lung cells (W138, ATCC CCL 75);

human livePREns 3 tEls il BpEsT: s asa iy SRS IIHIB AR AP To 088 3 A A e 5 1): TRI

cells (Mathafrizk atreplicasilen NitY, . ad oeil . aSaiarking sequences which are capable of providing phenotypic

25 selection in transformed cells. For example, E. coli is typically transformed using pBR322, a plasmid
derived from an E. coli species. pBR322 contains genes encoding ampiciﬁin (Amp) and tetracycline
(Tet) resistance and thus provides easy means for identifying transformed cells. pBR322, its
derivatives, or other microbial plasmids or bacteriophage may also contain, or be modified to contain,
promoters which can be used by the microbial organism for expression of endogenous proteins.

30 Examples of pBR322 derivatives used for expression of particular antibodies are described in detail in
Carter et al., U.S. Patent No. 5,648,237.

In addition, phage vectors containing replicon and control sequences that are compatible with
the host microorganism can be used as transforming vectors in connection with these hosts. For
example, bacteriophage such as \GEM.TM.-11 may be utilized in making a recombinant vector

35 which can be used to transform susceptible host cells such as E. coli LE392.

The expression vector of the invention may comprise two or more promoter-cistron pairs,

encoding each of the polypeptide components. A promoter is an untranslated regulatory sequence
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383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2). Host cells are
transformed with the above-described expression or cloning vectors for antibody production and
cultured in A¥AAMGORARutrient media modified as appropriate for inducingPGFAMHIETE2 ¥ cting
transformants, or amplifying the genes encoding the desired sequences. 15 (viii) Culturing the host
cells The host cells used to produce an antibody of this invention may be cultured in a varig%i of

media. CATATREHERIRFADANANE AR B Rouliies 1S BRI T80 mBP SerHs ArRReRRPIRBIdH (MEM),
(Sigma), Rt cleséSirhaibrrdutbatcy's Mddifisd fragles ¥legdiamotéDME M) Gigima}ased

suitable f tL > S.. iti an ' [ i . 20 Enz.
a4 (1000 Tk DB B0 A T SN RIS EER R PR G BB, 0 B

4,927, 7622 BEPBSCe 052SRUeaS ARRITH /P ERIgy @ EMPTESS-or U.S. Patent Re. 30,985 may be
usegl as culture maeigefRitberkdstaatiersAyalitiess mediayanydeasulplenasted wdineesssary with
hormones and/or other growth factors (such as insulin, trapnsferrin, .or epidermal growth factor), salts
(such as ssIc? |a?%’%ﬁ fae, Ee§|%?8?%": ?ﬁ%é%# !}ﬁ%ﬁfﬂ }fncdsg %ff)l\r%t%lf%iu ?e%rl?se ai‘({rﬁl?ﬁra}%ﬂ%gﬁg)%y
nucleotides®/ifsgidle promdisnfsimehanouthy PRtHnER, mstibisientsmerizssGRNINNFEN Y drug), trace

elements j{defiagd AHIBPIGRRIC SARRMMLRHSERLYRESRR! BLiNALRACE pHratlnas MR Micromolar

range), and glucose or an equivalent epergy source. Any gther necessary supplements may also be
included dPp FSEPISES EMEERIFR B thATHARATER RABIA T ENL CRTRERT e L PR cuture

conditiongesuchira® tenepbrainretp Hetenotb gheslikemate thoseifiredi esiSlyyusadaliypthmihgsteell
selected for 30, HRIESRIGRRAN YK be-dpeantigthe.ordingibaskiliethariaad g &%@PQHQ“ of

antibody When using recombinant techniques, the antibody can be produced intracellularly, or directly
secreted iPRPE medium. If the antibody is produced intracellularly, as a first step, the particulate

debris, either hostrealbsay dyisetkffagnrenis, e Aot RGsRIcRMamp Bhdy wensitnghtien or 35
ultrafiltration. Where the antibody is secreted into the medium, supernatants fr uch expression
systems a“?"agaéteaﬁréarﬁffﬁrlsa q((:)tc’)en éh‘%?é et %%%Sgaanggqr?ﬁ%?g@?)}) 5?/aﬂ%aef)fg Spefo %1|1§ rlc? l%lc&e rt?g{%(t)eﬁsfilter, for
example, suelpaniborro oMl orer@edizodlaeafitretionpamotarpiistcas Snskiyie indeasteds Guiss 74 WO
21)1)6(01_5&%@&{;(9&2&&_ ‘iél%gngeqa%@nmfy)laedmimﬂsﬁémnwg&%&w&gﬁmﬁm tavebdit )
proteolysis and antibiotics may, be incjuded to prevent the growth of adventitious contaminants. The
g g iy Rt e R e e
chromatodjgiphyd fed ol ebtioptficbsilistaind) <) ah AHNiIt YO romatodrapbnadaptiorSasfipply any

chromatogranty bl ibe fsferred purification technique. The suitability of protein A as an affinity
ligand depends on the species and isotype of any immunoglobulin Fe domain that is_present in the

anfibody. ProteintA%25ABE teEtG S R RP B SHE AN I B p FEF AR LIRIRTY O RS 6} /4 heavy
chains (Lisginedaok sigakl, sdqliemetonipddeththGldiret (HASIBYhtienaitie Gxisawed pulypeydieksfarrads mouse

isotypes ad for, human k3 (BHIShA =h Srly8:d 36ZhREATIRRY. L. WAl o te 10

affinity ligand Is attached is most often agarose, but other matrices are available. Mechanically stable
matrices dhefEgstashrsrEde R Ghatis Bisetng (st bp sarithy iseiswh e amnreriiieiettion i rates and
shorter preegssé g tinaswigiocaiohe rokie ied inwitdpgardsad\poesredhd. antiendy Boayigses a CH3

25 peptidase) by the host cell. For prokaryotic host cells that do not recognize and process the signal
sequences native to the heterologous polypeptides, the signal sequence is substituted by a prokaryotic
signal sequence selected, for example, from the group consisting of the alkaline phosphatase,
penicillinase, Ipp, or heat-stable enterotoxin II (STII) leaders, LamB, PhoE, PelB, OmpA and MBP.
In one embodiment of the invention, the signal sequences used in both cistrons of the expression

30 system are STII signal sequences or variants thereof.

In another aspect, the production of the immunoglobulins according to the invention can
occur in the cytoplasm of the host cell, and therefore does not require the presence of secretion signal
sequences within each cistron. In that regard, immunoglobulin light and heavy chains are expressed,
folded and assembled to form functional immunoglobulins within the cytoplasm. Certain host strains

35 (e.g., the E. coli trxB’ strains) provide cytoplasm conditions that are favorable for disulfide bond
formation, thereby permitting proper folding and assembly of expressed protein subunits. Proba and

Pluckthun Gene, 159:203 (1995).
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domain, the Bakerbond ABXTMresin (J. T. Baker, Phillipsburg, NJ) is useful for purification. Other
techniques for protein purification such as fractionation on an ion-exchange column, ethanol 15
precipitatior’VRa0er¥éSPHase HPLC, chromatography on silica, chromatogr&6AyUSA0REPRRGR6
SEPHAROSETM chromatography on an anion or cation exchange resin (such as a polyaspartic acid
column), chromatofocusing, SDS-PAGE, and ammanium sulfate precipitation are also ayailable
depending on thglﬁrﬂfﬁﬁﬂf/lfB’%%@BQ/‘@?iéﬂam%Wﬂfﬁ‘émeﬁié?il’ﬁ PR GRHRILRALYE ZERR), the mixture
comprisingxfitessdtiobgdyoid2Q sniprasitaca benadnlaadis ondy ensuijeetabletpidblviddctyyettephobic
o b AAOaBR o0 I IRB RS A AR ARe 0 A fr Rl BIRY

{
performe&)ré)lpﬁ) salt concentrations (e.g., from about 0-0.25M salt). Activity Assays The anfibodies of
the presestmyleraslcaeddasna fradaiaglisrendis FryirRaliprtidea0pBpeBSerties and biological
fungtions by varigus RsbasddRWadilABeaArnd e RIKHeTRWRIseb ISR Ne U/ S Pat.
characterized ries of assays including, but.not limited to, N-terminal uencing, amino acid
analysis, rﬁ(;g n 2 (?%a r(?fl;lff%(?”rln(igt létllgléeéfcz:}lé lljas%sno%]%#r%nrsgé%%nr% W(ﬁtﬁ% Chrémat @ir%fm%yﬁ ?fﬁ%qf‘)?gm ggrsa
spectromeirgnidiRexckrgigd onionraid grapblpieadd seqvaisaigasaticsasbel prestethirite etsoghrments of the
invention, i iR ealaBHing Bedyrsddin st Avenanaliead vk haibininieal acivitr msome
embodiments, the immunoglobulins of the present invention are tested for their antigen binding
activity. THELFAieEeiam iy <t bR MRSt SR W I HRB SRR RE SRR B%(S&“H%’}%?H%clude without
limitation anyagétestssedampeatitieerdsindingassayisngsinghicltbmigliesthsuchrmsavd stguenblots,
radioimmuppasSAY Rl 2R IDKRR MRes AHLSREGRSAY A AN iGN SPRTIRHRARESAYS,

immunoprecipitation assays, fluorescent immunoassays, and protein A immunoassays. An illustrative
antigen biFfaiﬁ@%&@@ﬁf%d@%@@bﬁh%@%ﬁfp@%ﬁ éﬂ?lww@%ﬁfjw%sﬁmm

PCT/US2 4 /gl 62mehe« nene mbhdiiaicibathesatininvani etycantaiplrtemeantaitered antibody
that possesses some not all effector functio i i i [

applicationgoﬁomﬁai%k %Qe{l%%ﬁgﬁ%mo%? %%{)ﬁﬁgos 3%%%%%5%%%%%%%%#@%?%ﬂgé%ﬁggﬂzﬂg%%ns
(suéh as dberiigarhassnease MO chrbsanie sBednT bis gadRAseEnkshed G SenaRebadHd, the Fe
activities Gfuthe e gbsatnD PRI RUliniBIaIN) casHER 16 RIEykadha Bidh)edesisad properties
are maintained. Inhvitro ﬂ%’ 0Of.in Vivo eCé/to oxistlztil nga's?f%\ s can lé)e 2 ¢ nxclltucl'gled coJ firbrgni(h%his
reduction/?:lrébl]lentemna%‘?e aenérfoﬁng\ﬁ CEtvies For example,”Fc ré/cef)?or cR) binding assays
can be congthsddftowrgamesistiateheribed ibdelpil ae Reserretsh 1§ HEEEE GRS ALcrimrg i &C activity),
but retaingfai3asbinaing.apilitys1Jisg primary cells for mediating ADCC, NK cells, express FcyRlIl only,
whereas monocytes express 10 FcyRI, FcyRIl and FcyRiIIL. chﬁégressi?n n hq@r}nao oletic. cells is
surtfarized in TREHE35h 3555 AE4°6t ]ﬁg%etrgﬁe KRR ReyV S Uror O% fb%e(fgbl). An
example dflanlimivitt cetgs syt assassiD O mrtsinn dfvelmlewil chofratereastiiewekibddhian US
Patent Nodéé&%&%%%ﬁoﬁ&ls%%&bﬁﬁ% aR ISR IS fRsiskisthassay sdosivde Dasinhesghibleod

mononuclear cells (PBMC) and Natural Killer (NK) cells. Alterpatively, or additionally, ADCC activity of
the molechieBFF SN RE GRS IE EQ’SE%E%BGWW%‘?%@S.,dﬁfcélg?ﬂﬁ?a‘i/ﬁtﬁﬁé‘éﬁgﬂﬁ’ﬂr’égttﬁ]apdTQ‘SCIosed in

Clynes et Bit. PNAS 840,523. Based on the translational strength comparison, the desired individual TIRs are

25 selected to be combined in the expression vector constructs of the invention.
Prokaryotic host cells suitable for expressing antibodies of the invention include

Archaebacteria and Eubacteria, such as Gram-negative or Gram-positive organisms. Examples of
useful bacteria include Escherichia (e.g., E. coli), Bacilli (e.g., B. subtilis), Enterobacteria,
Pseudomonas species (e.g., P. aeruginosa), Salmonella typhimurium, Serratia marcescans, Klebsiella,

30 Proteus, Shigella, Rhizobia, Vitreoscilla, or Paracoccus. In one embodiment, gram-negative cells are
used. In one embodiment, E. coli cells are used as hosts for the invention. Examples of E. coli strains
include strain W3110 (Bachmann, Cellular and Molecular Biology, vol. 2 (Washington, D.C.:
American Society for Microbiology, 1987), pp. 1190-1219; ATCC Deposit No. 27,325) and
derivatives thereof, including strain 33D3 having genotype W3110 AffiuA (AtonA) ptr3 lac Ig lacL8

35 AompTA(nmpc-fepE) degP41 kan® (U.S. Pat. No. 5,639,635). Other strains and derivatives thereof,
such as E. coli 294 (ATCC 31,446), E. coli B, E. coli; 1776 (ATCC 31,537) and E. coli
RV308(ATCC 31,608) are also suitable. These examples are illustrative rather than limiting.
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(USA) 95:652-656 (1998). Clqg binding assays may also be carried out to confirm that the antibody is
unable to bind Clg and hence lacks CDC activity. To assess complement activation, a CDC assay,
e.g. as desoNBe i @HB72ano-Santoro et al., J. Irnmunol. Methods 202:163RCYI62042 @ Performed.
FcRn binding and in vivo clearance/half life determinations can also be performed using methods 20
known in the art, e.g. those desribed in the Examples section. Humanized Antibodies The present
invention Mesendpiassedsiistinnisaiyaivab atras ol/da she mpansaeshPastimamying dehuman
antibodies@fegaeus ihone iaithd=0t xpdoniesed iy wasiaegiamibedy caRhbaie, G098 I eoamino
acid residyes mttodhsednioll rom.2 surce which isonhuman. Ihese.nepnuman s apyo acid
residues aré Gien rafened 10 as |mpor? fESIdUEs, Which are pically taken from an “import” variable

domain. Hepheeridatisrednobe kastiialKopexiomwited-folbywerptseomtalradla wesies @hdco-workers
(Jones et glihABRkNatuienddlies wabkiRivs rianasakal 415983 M atures 33843286377, oerhoeyen et

al. (1988) Science 239:1534-1536), by substituting hypeyvariahle regjon sequences for the
correspon?ﬁ%%%aﬁéﬁ%%&?B?QHJH‘?afﬁpélﬁ%oawlﬁ%lé'ot%iﬁﬁft ?eﬁjgﬁmﬂ Creteqé’émglﬁel grﬁ}?ﬁrg i&s are

aniz
chimeric amtileolidse(idyBies? atertdNitiodsBir6 1667 inhivdresmeyivstinatibl helewortvaatedrin ithtacsihuman
variable dgmain has been substituted by the corresponding sequence from a non-human species. In
practice, humanized antibodies are typically human antibodies in which some hypervariable region
residues aﬁﬂllﬁﬂﬁsﬁm%iﬁ‘ﬁib FR residues are substituted by residues from analogous sites in rodent
antipodies. 35 Thgheitexef thusiameariaihl el aroadrizsbdibd gdptaridiheatys taderised im making the
humanized antibodies is.very impor tore igenicity.. ing.t S0+ “hest-fit"
method. e R e
library 76 wWerplifiye/thessres PETiing Seripsisedseauenges-6 of known human variable-domain

sequences. The s EesMERem MRtttz ialopast tadhné pldbeysacre i therttedoNpied as the human
framework foIr th? hU@?anized a{}timcgg'g, éSSim

tal. (1993)J. linenunol. 151: X thia.et al.
(1987) J. 8 fcétf(ﬁ’.ai 6:301° Knhother me oa(?ieu%g%ngoﬁgﬁﬁ:% ﬁo?Pgﬁgewgﬁaaéégggnﬁ%%%ﬁg%onsensus
seqtience lofstiEhumdrirartibaitiends dopamtiingatasdygriscpnishss iprtprinedvyuchapls: Threcalksing
framework may-Re-Heas ey severrtaifieient eHenanizes antiedies Hatket @nalin(d83%hfoeNatl.
Acad. Sci. USA, 89:4 85't Presta eﬁjﬁfl.ﬁgw%?, J..Ineml}?ol., 1?1% 23é Ilt i%l?ﬁ 6i@&ort§b%}hat
antibodies B& AR 2800 PRt I B R AR TEHSY 1R S AT S other Tavoralie biological
propertiestetimapohieed thidegoepoatoording to one method, humanized antibodies are prepared by a

process of analysis,of the RRTRNAlSSGHEREE e ReyRRHS: droncaRribrbRURARN TS haradusimUSINg
three-dimensional models of the parental and humanized sequences. Thégg&?d%nagnsio uag?l
l t

imffunogldbimsiadetatabls farrivrmy s iesred Rostsell drirpaes fics i ]fH:g e

omputer
programs bratafdilghite nebéstuiifusiriia supgldispiay rebabtetidmenimibn siodialabonformational

structures g selqcled CanddPLe LSRRI SEOHRSRRRSAINY, @dheshdisplae permits

analysis o y role of the residues in the functioning of the candidate 15 immunaoglobulin
sequence S8 Rk EcTl S auaE I RS R HE S § b FIRBRI S ARBEIM AS ARtHSglobulin to
bind its antigemn.fba ghis ey &R ¢asitvag aapihriselseted gamd. combined from the recipient and import

seqyences so thal (e desired ADQIY RS EHSHIE SR ASMASRASSE: I ate sources may
also be included at appropriate concentrations introduced alone or as a mixture with another
supplement or medium such as a complex nitrogen source. Optionally the culture medium may
contain one or more reducing agents selected from the group consisting of glutathione, cysteine,
cystamine, thioglycollate, dithioerythritol and dithiothreitol.

30 The prokaryotic host cells are cultured at suitable temperatures. For E. coli growth, for
example, the preferred temperature ranges from about 20°C to about 39°C, more preferably from
about 25°C to about 37°C, even more preferably at about 30°C. The pH of the medium may be any
pH ranging from about 5 to about 9, depending mainly on the host organism. For E. coli, the pH is
preferably from about 6.8 to about 7.4, and more preferably about 7.0.

35 If an inducible promoter is used in the expression vector of the invention, protein expression
is induced under conditions suitable for the activation of the promoter. In one aspect of the invention,

~ PhoA promoters are used for controlling transcription of the polypeptides. Accordingly, the
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for the target antigen(s), is achieved. In general, the hypervariable region residues are directly and
most substantially involved in influencing antigen binding. 20 Antibody Variants In one aspect, the
invention prXfd¥eEHIBody fragment comprising modifications in the interfRES/GSFWRWPSptides
comprising the Fe region, wherein the modifications facilitate and/or promote heterodimerization.
These modifications comprise introduction of a protyberance into affirst Fg é)r?hf’g%gti%ﬁ' atﬂgl a cavity

into a secHABSEETAA TR FURE iR BRAEBEFELRE SESHEL I D ke Vi

he %awty $0 as to
promote cerpgraingmifitaarfitstanstse Cohe Popdiypsiides- Mutvwsas dfalgehératiiglattthedies with

these modfigpons 23 KAV LG Ao 1 ASARIHPRAIRY e Rah o ek bsiasome

embodime mino acid sequence”modification(s) of the antibodies described herein are
contemplateloved exakpritiagBFe desirable to improve the binding affinity and/or 30 other
biolggical propertigsefdhapoantiedye Atpisaacidisagriances e iaatsnofnyratantivedscatedinepareéd by

introducing appropriate nucleotide changes into the antibad [og:Tol ReRtidg. gynthesis.
Such modfﬁ%‘gﬁéﬁsgfﬁ%moee?efl Eaes%?n%& (gjé:ﬁ%shs fr%%lf %ﬁ%@é}?%@z&rﬁ%ﬁ%nd/ﬁ sﬁbstitutions of,
residues witiiodizerasmirgstoidlsertishaeenns thesmatissgckarRricaiosipRlsh: oPrae RS A Snsertion, and
ZubStitgti?]Hiéﬁlm@cg%eﬁ@d%ﬂri]ji\é%ﬁkﬁhl% ﬁagd ﬁﬁ%@%@é@\ﬂge&mﬁm@d ~ ﬁiaﬂaﬁﬁmnsrmqirmssgms the
esired characteristics, The amino acid alterations ma intrqduced.in the; subj nfihpdy amino
acid sequédBetRying fRsPemnle é’eak I}H(yaﬁﬁes.m@ﬂfge EP%@%d‘%g?rflcéﬁﬁﬁfﬁg%gﬁ%% certain residues
or regions widperedtinedye batmeenai7a\ WO 2dy1960asR7 LR MuySeoarsytd frrerbe silirse@d locations

for mutaoaesiijs caled-alanrsamaing MUkeaRnRsIToABRs lhadn Gmbigham and Wells
(1989) Science, 244:108 ﬁ

1-1085. Here, a residue or group of target residues .are identified (e.q.,
charged regriineeds I aeure bRy RFRUASS CAR 4% HBP?J@EQEE%I %/n%égﬁé?&srlgﬁgf’ %%rgﬁ\?%%/“&arged
amino acid{sneat piciehly aighintde pgadisatepinedo EHSTE ) hrdiNestectibiviofstar 5 amino acids with
antigen. Those aningacid GAflons RBRNSHBIADIARIRARL SoRmlibi%lbe qsulmiibytions then are

e

refined by introducmgefﬁr]?her or other variants at, or for, the sites of substitution. Tf\éis, while the site

for iatrodudemeeatatienipowseid Varrrsrates skt RaishiarEnsRAtioaPr R HER dre BRI M otation per se

need not bg predRicominesbmanrariple Liagnabizddnenaitarhance lefsalfidditondrapgiien site,

ala scanning or random engsis.is;conducted at t igRLangdthe expressed

immunogltﬁ?ﬁ% asaa?'r%883?@§r§§%°f%§8ﬂ§8®§5ﬂ5e0§ a t?\clﬁ . h@n%?r{g&}cﬁg %%%ﬁér%(%%%%gﬁ?ons Sincludgeamino-
a

and/or carlisaibuer mingsnardontrietyirrgarialsraRosohoPrirEslicRE RN {sER BL MR cORRIAR

hundred oryggg EasiduRss aswallas rRsasegyEMGErnsextin fs0is singlero taLifipteximatnly 209
residues. Examples of terminal lnsertéons incluge agb%lqttipﬁgyt\évitpogplbbtﬁtgmnal methionyl residue or
the Bntibodyf T8I W ALRSHERENS Bolypéptide BtAér insertional variants of the antibody molecule
include the fusionItoatfeeniintatic®-preeryin istedtipreci privieipraressiehis pricallpinigriadntier thesells

polypeptide whigh increasemdhesasimohaiblitast daasatibedy, Anoihemypefivaristi2gatamino
acid substitution variant. These variants have at Ieggt on% amino %'19 residue i{;\etllil% Gaggpogg%g

molecule réﬂ%&eﬁéﬁ%ﬁﬁ%ﬁ’ Gr¥s @ﬁf‘}gﬁ&ﬁﬁy FRECLRY s&reat\éa&ety of inducers may S

to the vector construct employed, as is known in the art and described above. Cells may be grown for
25 shorter periods prior to induction. Cells are usually induced for about 12-50 hours, although longer or
shorter induction time may be used.

To improve the production yield and quality of the polypeptides of the invention, various
fermentation conditions can be modified. For example, to improve the proper assembly and folding
of the secreted antibody polypeptides, additional vectors overexpressing chaperone proteins, such as

30 Dsb proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA (a peptidylprolyl cis,trans-isomerase
with chaperone activity) can be used to co-transform the host prokaryotic cells. The chaperone
proteins have been demonstrated to facilitate the proper folding and solubility of heterologous
proteins produced in bacterial host cells. Chen et al. (1999) J Bio Chem 274:19601-19605; Georgiou
et al., U.S. Patent No. 6,083,715; Georgiou et al., U.S. Patent No. 6,027,888; Bothmann and

35 Pluckthun (2000) J. Biol. Chem. 275:17100-17105; Ramm and Pluckthun (2000) J. Biol. Chem.
275:17106-17113; Arie et al. (2001) Mol. Microbiol. 39:199-210.

To minimize proteolysis of expressed heterologous proteins (especially those that are
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20 interest for substitutional mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in Table 2 under the heading of "preferred
substitution3VOI280cH Stbstitutions result in a change in biological activity, tREl/H3AIsantial
changes, denominated "exemplary substitutions” in Table 2, or as further described below in reference
to amino acid classes, may.be introduced and the products screened. 25 TABLE 2 Orifginal Exemplary

, m
Preferred PRESHEE Xjﬁ%ﬁé SRR el GHES AR RIPTOSPIYHE GHIRIS £7D) TS see it Ben Lys Asn
(N) GIn; HissséspnteptioAr §F@ ixample, (DG shainGhay Gy sa(difiSkr facBsmdBim{@tiase) Glthé\sn Glu

(E) Asp; %&aé%ﬁc&alx Gholerala s Hih s Gl ﬁx&ﬁ%ﬁ&nﬁ W23 DBI0LR AL

PCT/US20115/1127626 Original Exer&ilar Preferred Residue Substitutions Substitutions Be (I)
Len; Val; MeteaasMi: Ercistrs, Xbrieash toRiBpisrsiderand; Vemma @ arepieaspindieicat (K) Arg;
Glns Asn Atigindlet @vhilable alhésstigblee in, Pl hgiepIdig st Mal1 90s) Algird;yGebysiddra 4P) AR Ala Ser
(S) Thr Thy Thr(T)-Mal, Ser Ser Tr ) ; Phe Tyr Tyr (Y).Jrp: Phe; Thr: Ser.Phe Val (V) lle; Len;
Met; Phe?;‘l’fl(tael]j1 ai;s\l\%érll’(i‘i’irc?go lggtegr%é%b%?%létlﬁ)ohg}lér? %h%) %igﬁéai%%lb%iﬁéo%lgg%%%e antibody are
accomplidreseiBycadigdiiid Kfetitutions that differ significantly in their effect on maintaining (a) the

structure of the polypepiidaibaskBORsiN e WeRBHINR SRR REEXRMAIRGBdskheet or helical
conformati(['m, S gb the char.%e or r(1)¥drolph%bicit of the molecule at the target site, or (c) the bulk of the
mid one or more C g r‘f‘ éf% S}

t
Reiag Ma B 1 ST ST O PefeBFINER side chains

side chaif “AMIRG I8 Mayhe grouped ARG
(inlA. L. IsméteimgEthdnnRiotpmmistry, second ed., pp. 73-75, Worth Publishers, New York (1975)):

Antibody Purification

In one embodiment, the antibody protein produced herein is further purified to obtain
preparations that are substantially homogeneous for further assays and uses. Standard protein
purification methods known in the art can be employed. The following procedures are exemplary of

15 suitable purification procedures: fractionation on immunoaffinity or ion-exchange columns, ethanol
precipitation, reverse phase HPLC, chromatography on silica or on a cation-exchange resin such as
DEAE, chromatofocusing, SDS-PAGE, ammonium sulfate precipitation, and gel filtration using, for
example, Sephadex G-75.

In one aspect, Protein A immobilized on a solid phase is used for immunoaffinity purification

20 of the full length antibody products of the invention. Protein A is a 41kD cell wall protein from
Staphylococcus aureas which binds with a high affinity to the Fc region of antibodies. Lindmark et al
(1983) J. Immunol. Meth. 62:1-13. The solid phase to which Protein A is immobilized is preferably a
column comprising a glass or silica surface, more preferably a controlled pore glass column or a
silicic acid column. In some applications, the column has been coated with a reagent, such as

25 glycerol, in an attempt to prevent nonspecific adherence of contaminants.

As the first step of purification, the preparation derived from the cell culture as described
above is applied onto the Protein A immobilized solid phase to allow specific binding of the antibody
of interest to Protein A. The solid phase is then washed to remove contaminants non-specifically
bound to the solid phase. Finally the antibody of interest is recovered from the solid phase by elution.

30 Generating antibodies using eukaryotic host cells:

The vector components generally include, but are not limited to, one or more of the following:
a signal sequence, an origin of replication, one or more marker genes, an enhancer element, a
promoter, and a transcription termination sequence.
(i) Signal sequence component
35 A vector for use in a eukaryotic host cell may also contain a signal sequence or other
polypeptide having a specific cleavage site at the N-terminus of the mature protein or polypeptide of

interest. The heterologous signal sequence selected preferably is one that is recognized and processed
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(1) non-polar: Ala (A), Val (V), Len (L), lle (1), Pro (P), Phe (F), Trp (W), Met (M) (2) uncharged polar:
Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), GIn (Q) 10 (3) acidic: Asp (D), Glu (E) (4) basic:
Lys (K), ArgWR)2U%4(H¥ Alternatively, naturally occurring residues may be dRGdAEPMRI/BF6Ps based
on common side-chain properties: (1) hydrophobic: Norleucine, Met, Ala, Val, Len, lle; 15 (2) neutral
hydrophilic: Cys, Ser, Thr, Asn, Gln; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg; (5) r?_sidues hat
influence ¢kariearrhbsforseiyBitrsay dhehesice i pormiien s NGRS VAT Eisi8idtions
will entail eychrBgiRgvallmemiabseofcaite loidhestectasspk fare AerpthengirspStighabulstitaletlcesidues
also may be introgu into the conservative stitytion, {7 21) 3 :
PCTluszollsll%céS P e rﬁroercé“r%re eﬁ%%? ,lt%r:ftlg%%g r‘%r\g%%%g r%r%—lc%nﬁsﬁﬁ/ee&cgciltlgé Bne type
of substitaf@prdyvariant involves substituting one or more hypervariable region residues of a parent
antipody (e.g. a hympnizesrespndanan antibody). Generally, the resulting variant(s) selected for further

development will have jimproved biolpgical properties relative to the ent antibady from which they
are generated. A%BWQ%@% Wé%}%?%géjﬁé?g 31% S LB sttonsT %gr?f;(’)ﬁtén ﬁ?{lfgﬁ/%é% E%Frﬁﬁ%/mn

maturatioveusing ploagsatisplatheBYIeHY oggire ratshyyréeotyidb| e sedgioty sheseuie i oty H8lhutated
to genera{,goﬂu){ggssible amino acid substitutions at each site. The antibodies thus generated are
displayed from filamentous phage particles as fusions to the gene Ill product of M13 packaged within
each particle. THEPREGEAISHAR €Y PSFAEAts are then screened for 10 their biological activity (e.g.
binding affinity) &xhesesiohdisttdaadg Weaotandp idatatify seladidaenhygierarnab e saeiehlsimeskir

modif icatiegﬁ%g @éfﬂ&é&@@éﬂ@&%&%%@ﬁﬁ@ &%Pé??&ﬁfé??@é%@aﬁge idenifmRevaiiabledsgiey,

residues contributing sig |_f|cantlg9to antigen binding. Alternatively, or additionally, it may be beneficial
to analyz& BRiFLtameRy e e BTtAoE ATy BN MABEHRF cOth HIER IS A L A B RIS P BB RIEEN the
antibody agigvamntiger) Supyeoniathtaiayesandiabighoaritampbresidiies are candidates for

substitution according o the Jeehniduss elabargisdlharain, ReesuRl Yallanis.cagenriatedhhe
panel of variants’is su Jeg ed to screening as describe greln and” antibodies with superior properties
in e or theraueleisptstgbnympsiapisd SElbcr PTEETINERRT SFB0CRPEHE NIRIC CBliTing cdts

encoding RENRA RGBSR VAH AN Qi haRvb g ampuERacR doZthhyt selatiaiynef tratheds
known in the art. Thesel?%gt ods incl cLe, but are not limited to, isolation from a natural source (in the

case of n&TFRHS ARy PRIS ARG RS SR

ino acl s@ﬁrﬁénﬁggl‘variants) or preparation by oligonucleotide-mediated

(or site-directed)AmathgenesigePORinhitagleniebls natketafosapemmalisagehears BrgharaPlsrdared

variant or g AaRMabRYr IR Abdha: antiardyy ay ke desiiabie ieid)tsaduee DABRY MEKRIABINO

aCig(i) mOdi{il%aaggnrsr‘lgpal?'cﬂhli:gngiang}ogng f—%fEepreferably primate metallothionein genes, adenosine deaminase,
ornithine decarboxylase, efc.

For example, cells transformed with the DHFR selection gene are first identified by culturing
all of the transformants in a culture medium that contains methotrexate (Mtx), a competitive
antagonist of DHFR. An appropriate host cell when wild-type DHFR is employed is the Chinese

25 hamster ovary (CHO) cell line deficient in DHER activity (e.g., ATCC CRL-9096).

Alternatively, host cells (particularly wild-type hosts that contain endogenous DHER)
transformed or co-transformed with DNA sequences encoding an antibody, wild-type DHFR protein,
and another selectable marker such as aminoglycoside 3'-phosphotransferase (APH) can be selected
by cell growth in medium containing a selection agent for the selectable marker such as an

30 aminoglycosidic antibiotic, e.g., kanamycin, neomycin, or G418. See U.S. Patent No. 4,965,199.

(iv) Promoter component

Expression and cloning vectors usually contain a promoter that is recognized by the host
organism and is operably linked to the antibody polypeptide nucleic acid. Promoter sequences are
known for eukaryotes. Virtually alleukaryotic genes have an AT-rich region located approximately

35 25 to 30 bases upstream from the site where transcription is initiated. Another sequence found 70 to
80 bases upstream from the start of transcription of many genes is a CNCAAT region where N may

be any nucleotide. At the 3' end of most eukaryotic genes is an AATAAA sequence that may be the
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25 inununoglobulin polypeptides of the invention, thereby generating a Fc region variant. The Fc
region variant may comprise a human Fc region sequence (e.g., a human IgGl, 1gG2, 1gG3 or IgG4
Fe region) ¥niMeig3Em amino acid modification (e.g. a substitution) at orRCEHURNE/AXIH36 acid
positions including that of a hinge cysteine. In accordance with this description and the teachings of
the art, it is contemplated that in 30 some embodiments, an antibody used in methods of the invention
may compged Emadsitipnrd therephtidraiht dipaPd Pidherding orensume BERSATHBEYCE N the
Fe regionuikhnsenaiaqais suMiprianaprifpiessdetain substantially the same characteristics required
for therapeutic utility as compared to their wild type counterpart. For.ex le it hgt certain
alterations can t?%%ﬁepﬁgf]ﬁe@ ce’rteratjrlltq')cnr1 18 v{/tou dvreg%sjotfft }Ir?gﬂtggg h%lee.h,%]é?t ggﬁg}g\%ﬁ%}ﬁ B
diminishedp@hiebhyding®Eandiem@bfnpletregaoalse Al EHrCy KRS BOIODE )18y foadregsfitsed in
WQ99/51642, 366 A5G RUNGH GV BesMat epRZnd 3840 41888} ddRRates) NembgartRiafi0a US

Patent No. 5,624,821; and V\/_094/293,51_con,cernmﬁ 8{}14% etxamﬁlﬁ(%s qf Fc r%gion vlariantgfnSt%r\gVO
21)1)6/0 183 BTHIPIEST 1 iE #1309 PIE%S ViR Geoh %a QeSS AVERtioN AISS perins 10
immunocegjugatesinp@nitiady-drlignoonjugiatdsn ADGYecdmpribhagshackmibodiersopjogdeddteha

cytotoxic ent &ES{Q @gnﬁ}%%}ﬁmggﬂ%l@%g&@gﬁ@gngdrug, a growth inhibitory agent, a toxin (e.g., an

enzymatica f)l/ active toxi bacterial, fungal, pIant,Vor 5 animal origin, or fragments thereof Vor a
radioactive isotob (Fely a2psdiacorieRates Thihase SPalilb e oy Loty RRems e BcaVdivery
of pytotoXigRicayostRtiec A0SRt Salsoecoitks the kiietOivititotigo nt edslivate. tréb¢nentedfacanody
(Syrigos and Epenetos,(1999) Anticancer Research.19:605:-614; Ni nger
(1997) Ad’&?ﬁ?%‘[f’ﬁﬁé% . ?f?‘if?i%?%%.‘Spfa‘%‘éfﬁgi‘?’gg%g%ﬁ%‘ %ﬁ%ﬁeﬁ‘iﬁﬁmﬁ%ﬁﬂ?gﬁ% delivery of
the drug Moletiprofairersssing B hiraesmmabae dnsttpsirgn hedretirsmetositami @S anihitrtion of

these uncggingaies dripaganNs. maw e linmsaaespiadienle eisenf itoddsitjbtd othsaPeels 1ds. well as
the tumor cells sought to be_eliminated (Baldwyj [, (1 ancet pp..(Mag.,15, 1986):603-05;
Thorpe, (15859 7&n?§§8@%°d§?¥%r§%?d§%’f@>?§]&§%% so(}n ggét@? 'Ieﬁgﬁr)arsily:n A {Rheu\%g{/lﬁg}rrﬁ%rﬁgclonal
AntibodiesD8% BimkagicatIsnc@lirtteat dpplictiothymidifindherarsemhitedie) pprasSmey. Wasimal
efficacy with 1.5 minimal eickiis,sauaniaraRy-Rathpelyelnal aeliodiesranggronocional

antibodies have beén reported as useful in these strategies (Rowland et al., (1986) Cancer Immunol.
Immunother., 21085k epEieg <88R Bse methods include daunomycin, doxorubicin,
methotrexate, aridavisedipabie ofRDNKNchaidalg (h886)tdwdyapolypdpsdasef] thiamitrodyatdxinlogjugates
include bagterial toxinse stich.as, diphiheria faxin, plantieing sushemticine Snakmalasulsiiamdas such
as geldan%lriﬁ%?rg gds(ﬁﬂff#dfgﬁ%%i%l (2000) Joé_r. of the Nat. Qg:tr}l%:eflnst. 926(19):1573-1%81; Mandler et
al 72000) sBiversariecMednOefionetapgelian 25090 seoRimrelrstes HPoTD) BistmRERehem.

13:786- 73kminayapsingjdsdkR 3 3he k3iiLiseehlen(hOf) fry@icCa NathrfgRdcsBCitdS AExamples
o3 8018 0 s s S spbmee o (ROR SR PR ANER! (6t 1 TR0 OB S b R?)
Cancer RES’ %ﬁ%? SR FRETOXINE PiAy ffett thelr Cytotoxic and cytos AR AN By
mechaniseasinplodirer tehaie?5 thindifpoDestsingin @nothio puis sie rels éhin figblrgHOS 9y Btoxic
drugs tend {0, b iRAGHYR-A5 1888 ALSIvaMaREANBEalRd dQ10SaPANMRNKIRE BeREAlC IR RGRRIRN
|Ig§.5n ds. of eukaryotic promoters. The enhancer may be spliced into the vector at a position 5' or 3' to the
antibody polypeptide-encoding sequence, but is preferably located at a site 5' from the promoter.
(vi) Transcription termination component
Expression vectors used in eukaryotic host cells will typically also contain sequences
necessary for the termination of transcription and for stabilizing the mRNA. Such sequences are
30 commonly available from the 5' and, occasionally 3', untranslated regions of eukaryotic or viral DNAs
or cDNAs. These regions contain nucleotide segments transcribed as polyadenylated fragments in the
untranslated portion of the mRNA encoding an antibody. One useful transcription termination
component is the bovine growth hormone polyadenylation region. See W094/11026 and the
expression vector disclosed therein.
35 (vii) Selection and transformation of host cells
Suitable host cells for cloning or expressing the DNA in the vectors herein include higher

eukaryote cells described herein, including vertebrate host cells. Propagation of vertebrate cells in
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ZEVALIN(r) (ibritumomab tiuxetan, Biogen/ldec) is an antibody-radioisotope conjugate composed of a
murine 1gGi kappa monoclonal antibody directed against the CD20 antigen found on the surface of
normal and YWRRAERB7Iymphocytes and ™In or 90Y radioisotope bound byP&EHISAHEHIBTH26
linker-chelator (Wiseman et al (2000) Eur. Jour. Nucl. Med. 27(7):766-77,; Wiseman et al (2002) Blood
99(12):4336-42; Witzi al (20Q2) J. CI|n Oncol. 20 O) 2453 63; Wlt et aI J. C n. Oncol.
20(15):32618%)( ti&iﬂ‘??fﬁ}ifﬁ‘ é?ﬁ A TSRHOR DRGNS BABRIR OIS ﬁ“ﬁ‘%”ﬁ ? ST
administratiomrakeyt&iinse (aie hmﬁtmrulfongerﬂ h;yﬁip@(ﬁ@ﬁﬂmbé‘ﬁ@ﬁ&hﬁ asmy L@WWomw
(gemtuzumgh, 9%&9%%}’2\%\/&‘1& E&REB&@&?&F'&%@% ansanihady divgcenindate, campessd/pha hu 35

CD33 antlbogg linked to calicheamicin, was approved in 2000 for the treatment of acute myeloid

leukemia B &80 (DPaRS baerPriflne SRBK7EEE: H-PRedthisse hemeien s yay A543,
5585089; BERROAH GO9302¢ il 3PHAE Nt o ARSH; 5‘577(;3901’) A2 ntueoy)ahnmvesdaasitectliniiMiagen,

81 WO 2 /01 CT/ % n 0 r jHgate co d of
the huczﬁg}ga%tlbgd)y linked |a§2ﬁl% ﬁé% ?7}12 §¥-§ﬁ¥ {6 th m%%tggéﬁm ug %ﬁo‘?e(tﬁy,%%/l%%gls
advancinggiats PRy #lﬂﬂa}s%}sth‘éﬁ?éhﬁﬁeﬁfﬁﬂ EdcdrS thIvereuyicsh saginemacalls (HIBRA:
panCreatl%ﬂ@@ta@mydcaﬁw&d&{uﬂéﬁ%ﬂ@ﬁenwmcemm biB&lo Bd@iﬁ@tccsallmgnmegemmc) an

antibody d ate Ce d eC|f me br
monocloné@hﬁ%oﬁg tﬁeﬁ?ﬁg& ggfs?{r?l(tm rug m ilW |sr,T{m &P dé 9%’;8 %t for the
potential treatment tuﬁpuo@tﬁtﬁt@ﬁﬁéﬁ@ rAEaUrstAin E@tm@s Odeifistaaik (‘)WEt)laﬁ‘élY Acad. Sci.
monomet@glgauﬁl%tgaﬂ@@gmgb §¥Qﬁ'§eﬂ§4%ﬁkogn§d%°tﬁn%§§%&o\%§ﬁ%ec@ﬁb'@5@1}90' to chimeric

monoclonal antibodies cBR96 (specific to Lewis Y on carcinomas) and cAC10 glspecmc to CD30 on
hematological malRshefiae) EsiImAd Bk o theys Mkl e‘iﬁ%‘iﬁﬁ%ﬂﬁﬁ%ﬂi} GFoF785784) and are
under therapbuty pedsltpmedtuGhedotberapsotid ageats medfubiniifielge nppativiatefaliotucing
immunoconiuga e ents thereof
that can be usetﬁiglﬁ%’gl %Q?%S%?%%%Rcr%?r?%ﬁ}r?blndm%%ﬁ%%??%%ﬁfr%gﬁﬁgﬁ%gtoxm exotoxin
A cRain (from Ps{éiﬁ@oﬁé{ﬂﬁ% é(’érﬁ@’rﬁfélé) ricin A chain, abrin A chain, modeccin A chain,
alpha-sarcin, Aleuri¢emst oty dicptoteiodcdianthibaipteings Mindatacasinecidana prateanstiRAP,

PAPIL andEAL - BlmMamArica G AR PIO.GHE (et saRaeRria g RalAnibIor

gelonin, mntlogellln festrictocin. ph phenomycin, enomycin, an hecenes. A variety of

radionuclid@dEys. MWWT@%@W)OW%MH%&?\M%%& Entlss dfedivmig neigde) 2128Bi,
1311, 131Hae%9ua1ﬁ@ebﬂ&ﬁtﬁ%ﬁ}g faoniigains qﬁﬁmalaatlbﬁsiwaﬂarﬁwmamragerm Breneede Msing a
varlety of Qifun tein 20 coyp ng agens sy pionate
(S E)P) |m|"nzo§§£|ola gr%abnﬁﬁﬁé %n’% erll\?gé%s ol';lflf}sn%ltlg\(i)é;gs{)érs Igs d?%%diq glplmlégte HCI),
active esteh8546? éé@;@iﬁ;(ﬂhﬁﬂW@B@%&O%ﬁ!@@m’&?ﬂ(@%ﬁa@f éﬁ@taﬁﬁm’éﬁy‘?dé@ WBisraids
Eorn(pogndﬁe(éugglﬂﬁrbﬁiﬁa%%k}%zwil hgxaeedidaunala Bi&yrclﬂaz@ﬁpmaa&érdg@;ﬁéeés@@mﬁs |
Is-(p-diazoniumben enediamin lisocyanates (such as taluene ocyanate), an
bis-active hﬁfé’i‘ﬂ?@s?‘gcggﬂﬂ %/E?g’ é%%ﬁjioéss?% &Sﬂlu 36 Pt e S T e ex%%ﬁ%%é atrfl%gln
immunotoxéncbaus Mlqmepmw,asldesmnb@memumemé Btoapha80idntersA88:agBERESB Apcleotides
Cargon-l4-ahplad dmiRaib 0Rva amy%ﬁlm@mme;@ﬁh@mmmﬂem@%&%@ﬁ&w DTPA) is

an exemplary chelating agent for conjugation of radionucleotide to the antibody. See W094/11026.
(défined as inorganic compounds usually present at final concentrations in the micromolar range), an

glucose or an equivalent energy source. Any other necessary supplements may also be included at
appropriate concentrations that would be known to those skilled in the art. The culture conditions,
such as temperature, pH, and the like, are those previously used with the host cell selected for
30 expression, and will be apparent to the ordinarily skilled artisan.
(ix) Purification of antibody
When using recombinant techniques, the antibody can be produced intracellularly, or directly
secreted into the medium. If the antibody is produced intracellularly, as a first step, the particulate
_ debris, either host cells or lysed fragments, are removed, for example, by centrifugation or
35 ultrafiltration. Where the antibody is secreted into the medium, supernatants from such expression
systems are generally first concentrated using a commercially available protein concentration filter,

for example, an Amicon or Millipore Pellicon ultrafiltration unit. A protease inhibitor such as PMSF
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Conjugates of an antibody and one or more small molecule toxins, such as a calicheamicin, 30
maytansinoids, a trichothecene, and CC 1065, and the derivatives of these toxins that have toxin
activity, are WRaWslated herein. Maytansine and maytansinoids In orRCaRBaMEAE2an antibody
(full length or fragments) of the invention is conjugated to one or more maytansinoid molecules. 35
Maytansinoids are mitototic inhihitors which act by inhibiting tybulin polymerization.. Maytansine was
fra isolat B HE AR S R e ST R B e e R AN e BB quently,
it was disposem ththabedrtelindvagtitbescaiganpnadisce maytansinoids, such 82 WO 21)1)6/015371

PCTIUS20115/15 G36inc BaMARAIBR! ARfhfecd A7y BOSI0L CIPT: (PR RN fort hihid2)

Synthetic maytansinol and “derivatives and analogues thereof are disclosed, for example, in U.S.
Patent Nd¥/HoXgppaslts, Aromgiererty o6 Al abadialyes 819,248y PRrprrgermiye; with
4,368,268 &:R0Rath@aphd B8inghbd préfdhed i Qdon 43inlq82 1 THe3NRBARY 41334150, 4 3h1,650;
4364866, 424,215 4 450,200,302 063, and. 4,371 533, 106 AISFIORVISE SHWAICD AISRPIRDY
expressly mco%o?ate %R/ resference. aytansmgﬁf-antl ody conjugates In an attempt to improve their
therapeutibsrgekodralraissint cndavssddan oerdivsiihodiesabat asvbjsrsbeadumamibodies shdufically

binding togrmeGallRRIgens. MmMNRIONLEaieS GaniakYNg pRaytaGsineidmaradtei therapautic use
are disclosed, for example, in U.S. Patent Nos. 5,208,020, 10 5,416,064 and European Patent EP O

425 235 BSPORES ANSLISS IR BN KIS A AlrdBPLpras S 7IndorpSEMd Bl aRafande. WhFReS., Proc.
Nath AcadiSaty USADS B6IRBEAB0L986) slescsieak dmenunatesjigaledaomMisihgzaaytansinoid
designated DM linked to the monaclonal antib C24 cljir ted ; ' 15 Iore cer.
T coni s o N e e i BRAR FRIREIR S8
antitumor SOfigRPIACATTIRE Vistithan capdVethrhissad with egraeet AV heraicermibedaremBsany 981

(1992) degeria MBRESHGIH JASSNHRVINIG R BAKIAREINRIbuYa NDOB UGk oy puardisufidedinier to
the murin% aﬁltibodyfA7 bindjnglgo. n anti%(é%on hym?n calon Iclancel%lcl:%llCI'na(I-:-lséocr orgpoggﬁarnmurine
monoclonal” a%lﬁﬁ%sdyofﬁelﬁ?tt%%t NRASHE 3 neﬁcolﬁggéoenneo. The cyto7%OX|cﬁy stihe”
TALA-mayteerpitasioncoRpygete RiseteBRdGn gltronsitogierhivinean Blieastcbsraatpgsathliners epRis,

which expsepseerRbYEOOhER SHFRCoAMINEDS Hekeoll: kbrapit g-canLates 20,85RIgYRt adiegree
of cytotoxicity similar to the free maytansinaid drug, which coulqﬁ)e increased by mggeasmg ﬁﬂe
number oFPﬁ%ﬁhﬁBﬁaW\fBFé’éﬁ%s%%%&g%d?ﬁ SRR R AR RERTRHEHS e St AR hiBwed

low systenritpemdiopmacity antiide rothetilooaenaytansinoid conjugates (imtnunoconjugates)
Antibody-maytansingith NIy galesALe NERARH DY HIGMHCAl AL BA AR B ib By 2P

maytansinoid molecule without significantly diminishing the biological activity of either the antibody or
theay tal ST P GRICHRINIRF B B bIr g oA IdgTaRIdIstEp PO IEE CM G e PRI Sy
molecule haslshavbufséfieacyHrbenkanatogty/ioldkipitfeaibiangefccald withoubinegativelyiaiédeting the
function O%QMQ&IH%%.%&% @pody, although even one molecule of toxin/antibody would be expected
to enhance cytotoxicity over the use of naked antibody. Maytansinoids are well known in 30 the art and
can be syAgiEZA8%% known techniques or isolated from natural sources. Suitable

The antibodies of the present invention can be characterized for their physical/chemical

25 properties and biological functions by various assays known in the art.

The purified immunoglobulins can be further characterized by a series of assays including,
but not limited to, N-terminal sequencing, amino acid analysis, non-denaturing size exclusion high
pressure liquid chromatography (HPLC), mass spectrometry, ion exchange chromatography and
papain digestion.

30 In certain embodiments of the invention, the immunoglobulins produced herein are analyzed
for their biological activity. In some embodiments, the immunoglobulins of the present invention are
tested for their antigen binding activity. The antigen binding assays that are known in the art and can
be used herein include without limitation any direct or competitive binding assays using techniques
such as western blots, radioimmunoassays, ELISA (enzyme linked immnosorbent assay), “sandwich”

35 immunoassays, immunoprecipitation assays, fluorescent immunoassays, and protein A

immunoassays. An illustrative antigen binding assay is provided below in the Examples section.
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maytansinoids are disclosed, for example, in U.S. Patent No. 5,208,020 and in the other patents and
nonpatent publications referred to hereinabove. Preferred maytansinoids are maytansinol and
maytansinoMeAa8g0éesrodified in the aromatic ring or at other positions ofPGEVRAYAHAZTAT molecule,
such as various maytansinol esters. 35 There are many linking groups known in the art for making
antibody-maytansinoid ¢ ates, including, for example, those djsclosed in U.S. Patent No.
5,208,020 or EP rﬁ"bgﬂégq 2&?%Pi“s&td‘@ﬁ&t?‘ét%te‘&%ﬁ%%Fﬁé@é%&ﬂ%ﬂé%&%"fsﬁﬁé2) The
linking groups hmlumiaﬁ;ﬁfdéndeﬁ@tiv@ 2hith6kS 8 2ldexCad ceditat ¥or bidzy ApcBigrompehithioether
groups, agid Jakie-aEPHRSMABS éﬂm FoH RS AR Rldase ROHE-ARGiH; %st}at%@otf?p@@ﬁ&toups as

disclosed in the above-identified patents, disulfide’and thioether groups being preferred. Conjugates
of the antWdyXrd) Faysshseaty ﬁté&?lﬁtermwéru%tﬁ@%%@%%.fhﬁ‘éﬁa%%&ﬁ@m%@mﬁg
agents sunﬁmwsummum @tyhﬁréaﬁwmdwdtﬁa@w@mmated%@%m@ataiﬂmdteld In v1tro

4-(N- maIem%omt\e/th %XP exane- Iscar O% e, Im Q%E)hlpll% geqT (Qlfun nal d

imidoesters (suc i OIgt(y gcflplr% date H a?tactlve esters (suc C|n|m| ylI'su era?e)

aldehyde #3GE et Hietarbifekgmple. Bistecerior <BpR) bindirs @gers a@t’n@ W@é@@w)that the

hexanedigmipsdy Riskdiez@niumideivalives (s %ﬁém Qtﬁéﬂﬁ'%m@&%gﬁét@ﬁ@ﬂéﬂ@@'@my‘e) 10
diisocyanates (such as toluene 2,6- dusoc§anate) and bis-active fluorine compounds (such as 1,5-

difluoro-2 HoamHrsRes s ey mediging (S SR Sy RO S RS HORRSHER S FEseES -
pyriglyldithFey RrapigRE en SRR GRlsseeicl - olBheahtipoidtid de3ly R Iundial i d &) 1Btk Blon

SucchimioLs@ ByidvbiolReRianonis (SEP) o provile s fisiide Iniags, The Inkgpmay be

attached e maytansinoi e at various posmons Ing on e type of the link. For

example, aradeersieiiayaGhaptbetfoir aeplegule aéiiseresitls debrrtheshapl @WWN@@C@W@MI
coupling teghnissesuddia %@@eéﬂm&ﬁwaﬁm@n@u@m @}ﬂewsw@omlq:s@sylc@mmth!@)c 14

position mo ed WI thy|, the C-15 position m dlf ith a h nd the C-20
B e S e A e S RS IS U s Do ot grd e 20
of ﬂ%ytanmﬁtﬁ%mayrhay%adohanalwn@@@akidm@ﬂmmh Arnlhdisdlrselimddonisgaté Ghidterest

comprises gsu 5586y 56 i YeREE IPHANER L N EnGR IERARRICIR MMRIGS We i NG alicheRisig R family

of antibiotics are capable of producing double- stranded DNA breaks at sub-picomaolar concentrations.

For the préfskiatRhit E&ﬂﬁtﬁﬁt&%"% OGRS P ARy CYRR TN Beiuniie™s 24D S #5628, 714,586,
5,739,116¢. 5,760 28He8 it (h7Aho-Boui/d 110, bufitia IO e B @lE PO Bl 9968 meyibapsdipanaimid
Companyy.Riiuiial analeauss el calapsamishahish siexRansed nelie. A ateagiimited o
"(11, a21, a31, N-acetyl-ryll, PSAG and 011 (Hinman et al., Cancer Research 53:3336-3342 (1993),
Lodk et a@@ﬁhﬁbﬁhﬁwc‘ﬁ% %2‘36@92@6 ’@@@%ﬁrﬁ&%aforementloned U.S. patents to American
CyanamiduAnaitadiiantidaieor drug that the antibody can be conjugated is QFA which is an
antifolate. Both Cﬁllcheam#cm and e 30.in race(qtztlln s &es ovactlon aﬁld (gc%orglt readll)é cross the

eseny, 1nvertl ncom es nyr C UITX
plasma membrane -F ererore, Cé‘ﬁl ar u ta e of these agents t I’OUth anmb Yy medi ateag

mternanzat?@rhgmatwl@ﬂ%c%g kpesmncpthrie Eﬁé@ﬁémm*%‘?%t%%@fﬁ@éﬁkcaﬂ have one or

-more amino acid residues introduced into it from a source which is non-human. These non-human

25 amino acid residues are often referred to as "import" residues, which are typically taken from an
"import" variable domain. Humanization can be essentially performed fotlowing the method of
Winter and co-workers (Jones ez al. (1986) Nature 321:522-525; Riechmann et al. (1988) Nature
332:323-327; Verhoeyen et al. (1988) Science 239:1534-1536), by substituting hypervariable region
sequences for the corresponding sequences of a human antibody. Accordingly, such "humanized"

30 antibodies are chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less than an
intact human variable domain has been substituted by the corresponding sequence from a non-human
species. In practice, humanized antibodies are typically human antibodies in which some
hypervariable region residues and possibly some FR residues are substituted by residues from
analogous sites in rodent antibodies.

35 The choice of human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. According to the so-called "best-fit"
method, the sequence of the variable domain of a rodent antibody is screened against the entire library
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Other antitumor agents that can be conjugated to the antibodies of the invention include BCNU,
streptozoicin, vincristine and 5-fluorouracil, the family of agents known collectively LL 35 E33288
complex de¥c@iBeepEI 8. patents 5,053,394, 5,770,710, as well as esperah€igifs200582pent
5,877,296). Enzymatically active toxins and fragments thereof which can be used include diphtheria A
84 WO 21)1)6/015371 PCT/US211115 /112 7 6 2 6 chain, nonbinding active fragments of diphtheria
toxin, exoRS kR RPRAA AP SARTBRIASAURICAS rd A TBe” PRIFCACRRANGE AbHRSKIIR AR thBteccin A
chain, alpha-saictierdetspted taraid piataitamdienthior proteinsniRtddotiodyaiiercanh Bids (PAPI,
PAPH, anf hale s TOMOKGRNRLANI NP s oL TR0 Ry SRBARBALR G paR IRty OTOr
gelonin, mltogeﬂln, restrictocin, p]aﬁeno ycin; 5 enomycin and the tricothecenes. See, for example, WO
93/21232 fruntiepédletivasarm thelposerrreseiasen of idHwe fivihedieopkamististda sppgroup of
immgunocepiugRiR foymrshbetNeeRTaAIReHmANBea cATRARSAMINGel aolvio Activiyded., a
ribonuclegse ot & DA sadpnuclease suph as 7 degnylbanuciease: Piase), For spledivs, destruction

of the tum ¢ may comptis& a Righty radioactive atom. ariety Qf.rd joactive
isotopes are avaltabferfoerthepprodudabmbbedididednimgrired aithivontion ehhighpiaindierdeeAt211 1131,

1126 Y90 Re)86mREB3avoradie 3iBiescalprepbings 2ranchiacti omc thsalsetores: #f did.Avinen the
conjugate is used for detection, it may comprise a radioactive atom for scintigra hicd studies, for
example (REORIIGIPPIROdIeS LRiRFTRBEABY HERES %%%@8@3??8&%&?@4‘%0%%mv§r (&80 known
as magnetimeegnnidno:itized prgduns )y siucthre-dodénsi«b2Braglis oftinsutd] indiumanized15

fluorine-19, carhon-43, Ditrogen: by SAYARN:hhuSRAGHBILAR: EOARIANESE: RAHIOMd R HadiR: & other

labels may be incorporated in the conjugate in known ways. For example, the f)eptide may be
biosynthegiﬁé?fﬁ‘ﬂlﬁ‘ily”&é W fFRERrREd PSRBT RS whighdnstatenddivg ' RrabRIa fS acid
precursorgiveiing ciarexamps, skuotine-dSsipltdeamidydingenotlabels sephnes. (@@t 123'. Re
186, Re 188 and |n ill can be attached vig. a,qystei idye. | [ef=T4iiy 0. be

fg tl% € (JIS {%%SS Fgﬁréutsrﬁnglyélﬁg%g &%@y ré](c)? Ftﬁéj%%éﬂetpﬁl &%%ggtl \ﬁgnétfﬂnﬂ?e grglfcﬁ{é

attached via a f'ysm e met (Fraker et al (1978) Biochem. Bl(gPhys. Res.
ate

Cotfimun. i8maupggiobelinspenerssd it ihesrpraiteoi seridacs Sut inflyaeea ShrAtaliftinb die sapdt
ImmunosgigtigrRplasule bt G R enREess1A A0 vde Twibssiath eape habdedualetaihiGeajigatas of the

antibody and gytotoxic agent may be made usjng a variety of bifunctional protein coupl] ents
such as NS0 fﬁi?ﬁ%%%g-?f? “ﬁgﬁ%ﬁ%fgj‘%%é%%?:c}e Zrélg P I}%ﬁ%&fﬁ%ﬁicﬁ_— fg]ﬁgfﬁf-sr%ga@?rﬁgomethyl)

cyclohexafve the saigotaitigsnimimotthitasd Myetsilndsduaecierivllaves ox iepidise stedirestizangs dimethyl
adipimidatg (G lg« 2GR GeRESH R ReiRL aRinRIcMhaIgberate), aldehydes (such as

glutaraldehyde), bis-azido compounds (such as his (p-azidobenzoyl) hexanediamine), bis-diazonium
def?atives & -diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene
2,6-diisocyanate Jpand dsiscicthearfleotioepcoviipo amtito ¢ dicigment Bapridifig oesiidicpdinitioienzene). For

example, g ricin IPNIoxincaN be BreRared AsEase PRGN NIRKiBiAl MonSRISNER: 2383098 (1987).

Carbon-14-labeled 1-isothioCyanatobenzyl-3- methyldiethylene triaminepentaacetic acid (MX-DTPA) is

an exempRIARCHSRIERREIFERSP- Ot BRI BHPAN RPRRIEO RS TB-HRY ShEBERPEREWB G4 026.
The linkerragylhegtideleayableitinkeri faciithinpotgpeptsds of bheinytetorambltaganistpesiednabbriexample,
an %Cid-laprinle(aclailw%}g Lo as to promote complexing of the first and second Fc polypeptides. Methods of
generating antibodies with these modifications are known in the art, e.g., as described in U.S. Pat. No.
5,731,168.
In some embodiments, amino acid sequence modification(s) of the antibodies described
herein are contemplated. For example, it may be desirable to improve the binding affinity and/or
30 other biological properties of the antibody. Amino acid sequence variants of the antibody are
prepared by introducing appropriate nucleotide changes into the antibody nucleic acid, or by peptide
synthesis. Such modifications include, for example, deletions from, and/or insertions into and/or
substitutions of, residues within the amino acid sequences of the antibody. Any combination of
deletion, insertion, and substitution is made to arrive at the final construct, provided that the final
35 construct possesses the desired characteristics. The amino acid alterations may be introduced in the

subject antibody amino acid sequence at the time that sequence is made.

A useful method for identification of certain residues or regions of the antibody that are
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35 peptidase-sensitive linker, photolabile linker, dimethyl linker or disulfide-containing linker (Chari et
al., Cancer Research 52:127-131 (1992); U.S. Patent No. 5,208,020) may be used. 85 WO
21)1)6/0153¥9 POTMUB2D115/1127626 The compounds of the invention eREBYSRITMRERDIate, but
are not limited to, ADC prepared with cross-linker reagents: BMPS, EMCS, GMBS, HBVS, LC-SMCC,
S MBS ST AT TR Gl APl e apeeeneit & derbadby * <>
(succinimiGytfingtiamlsudfBrealiod A8 Datelendai H4at033-toshmiBerdatl yesidai ablerdepcl et Riddess

Biotechnolpgyeliiie 10K Qi Sholld rdd R buciEs BRYES AR 19498 L OUP 0004 ARRIIGALIgBS AlaRdbook
and Catalog. Preparation of antibody drug conjugates In the antjbody drug conjugates (ADC) of the
invention, BFANENEE A RCodd et Rer e %?lm&f‘eoaﬂ?&mm@ﬁ%% LIt 20
drug moietimmpecidnéibbeiytighnolthosa fimker adid Idchtibhed i@ sobfag fiun ki dnulay el pirg patked by several
routes, e I [ I K ' Iti o) se skilled in the
art, incluglgr?!) %ﬁ%@?gg%%%r% gf}ggf{%?c%ol%%%fg%? &%%%{aﬁgﬁﬁ)%%gsﬁv%%%%&@ﬁs}% %? reagent, to form
Ab-L, via SUSSUEIEGH Howe, Wl e SisFraatesr RRRATAHIY AT8 g ercanar@iords ey erasdeleophilic
group of agglugnimietie Withiteoh el enhitkest IRagedticimiien Brdexdiaptecvalanidangedolinuaed by
reaction with the 15 nucleophilic group of an antibqdy. Ab-(L-D)p | Nuclegphilic,groups on antibodies
e, bal AP R B LN R R e et B e e e R QO 0
(iii)18ide chiesipnraind oeipsessed imymaitotatiosdy soesed & tiridosiytbadtivitio groups where the
antibody is glycoaylatedeid RunRntRinls3Ach IHRIKY LIRS BE. AusiepPRiiG RN thsspaRigRbRAacting to
form covalent b%nds with electro hi"g?g[%uéps on, Ijnkegwm%ie&ies and Iinlgﬁr reagents including: (i)
active esteFResl R ST ErE Be kG £ NPTy S PR A R R O A AR A S MRS (i Rkyl and benzy
halides sutitrasdueatoaoetatives, sihglaldlemidek, alstondd readooxyixanplenalaemidrlgreerpenCertain
antibodies; iay& taanGiRIg Inia chan disHiidass| sy PrsrRISNaLifBesy ARIPRAICS MaMbe made
reactive for conjugation with linker reagents by treatment with a reducing agent such as DTT
(ditfiothreRBNPERLAR QLRSS RIGL RitPTHLE {B‘? by rglesie gy debedUaonisthubedhiles.
Additional tatchesptiilie gitbqply caanmintie (ugadriAIDENT) hodipsly teroidg twiich iearcties the besimes with
2-iminothig@pﬁggﬁﬁg'gng%%nt) resulting in conversion of an amine into a thiol. 30 Antibody drug
conjugates of the invention may also be produced by modification of the antibody to introduce

electrophilic moieitshenbien Lattasds ArHIR REHIIISHSEINABARR: oHese vt havil iast Pug. The
sugars of ghyeesiddiediartibaiestibalyberRxidizeplaceg byikiffertaciriedexitheisigs engeatst to form

aldghyde of ketope %‘i? ahich ma teact with fas,amine group af Inkey fﬁ?gﬁe%‘%n%ragé yg noieties.
The resulting imine chitf base groups may form a stable Tin age, or may 35 be reduce , €.9. by

borohydridereagtand. t6 Joseratab B byiiuions Reghe Wb hebkipedanaahardingish reeeprd
21)1)6/01335stiieniU SRQLARGLLAESEs REthencarhely diaie1patioA-aldydiNaosatatamibody with

either glactpse oxidase .or sodium meta- , . . . . .
9 cl?anges, enomlnateg dexemlraqary substitutions" in Table 2, or as further described below in reference

to amino acid classes, may be introduced and the products screened.

25 TABLE 2

Original Exemplary Preferred
Residue Substitutions Substitutions
Ala (A) Val; Leu; Ile Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gin; His; Asp, Lys; Arg Gln

Asp (D) Glu; Asn Glu

Cys (C) Ser; Ala Ser

Gln (Q) Asn; Glu Asn

Glu (B) Asp; Gln Asp

Gly (G) Ala Ala

His (H) Asn; Gln; Lys; Arg Arg
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periodate may yield carbonyl (aldehyde and ketone) groups in the protein that can react with
appropriate groups on the drug (Hennanson, Bioconiugate Techniques). In another embodiment,
proteins corMdAti/NLIdTiinal serine or threonine residues can react with sBERFEST42F6I0date, 5
resulting in production of an aldehyde in place of the first amino acid (Geoghegan & Stroh, (1992)
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homopolymers, Shdiytentipheniioxicesdthyiebelq@xidepcpaobymicis, polyalyatadeteglpbbdds (e.g.,
glycerol), pabndinv AIGeReInaRd: ity E‘?&%ﬁ&[&ﬂf iRy RIRIEALHNRRLRIORIPRRIGRRYE Jpay have
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PCT/US28¢hmreen e B chespeiicsonf ietRind bf th artibyblishsbNeproretl Mhether the antibody
derivative wylh&epssedAm @ihesapy)undeq dgiv gy el ens (eicrBanmeegisal Formulations
(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), GIn (Q)

10

(3) acidic: Asp (D), Glu (E)

(4) basic: Lys (K), Arg (R), His(H)

Alternatively, naturally occurring residues may be divided into groups based on common

side-chain properties:

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;

15

20

another class.

(2) neutral hydrophilic:

(3) acidic: Asp, Glu;

Cys, Ser, Thr, Asn, Gln;

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr,

Phe.

Non-conservative substitutions will entail exchanging a member of one of these classes for
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Therapeutic formulations comprising an antibody of the invention are prepared for storage by 5 mixing
the antibody having the desired degree of purity with optional physiologically acceptable carriers,
excipients oW1 2BMAHAS TRemington's Pharmaceutical Sciences 16th editio(38&12005/927626 980)), in
the form of aqueous solutions, lyophilized or other dried formulations. Acceptable carriers, excipients,
or stabilizers are nontoxéigt reciPie ts at the dosages and concentrations employed, and include

buffers suli¥-EPRES AR Ut RrhmAEan P ERrarsy SN ¢i58ids: 10 antioxidants including ascorbic
acid and methiofiine fypestnaimspislichiay ootddecyltitvethylbenayhaetmemianeolelcrte;
hexamethagiy g @5&9&&&9@@&5@2 %u 'g]h%m%igsd Benaeih gmfﬁgaﬁ%q'%féﬁaﬂgb&faqaqlﬂgg or benzyl

alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol;
3-pentandPRREThseResst Forowrihss icisiapmiraightevs imarrrstiplpeisaldiRRSE e HESHERIRIES: proteins,
such as spiteit alkibodinfrgel athictohénartigagltoted|ins coyaioghiliaphlyseasmdiz suah sabstitutional
polyvinylpyrrolidone: . ami cids such as glycine, glutamine.. aragine, histidine, arginine, or lysine;
mon’osacéy arc %lsrf_v gg%fa:rffgﬁt (=;n[sr‘,mallrr211 Ot Se%%g%%%yléf’g 'sr%lceﬁgi%eg gi%?c% ee]r,v anﬁlgﬁlﬁgg%%?m Sextrins;
chelating &g ftd sitrsh a8 Frated o ggepeisdrasiblrcioteo priskivheitionaibsachsbordisl; salt- forming
counter-iQngisideh &S oehbreMEsAGMPRITHRE (@ BrorfrdpRISH PRI QX ESNioA I Y e RA:IAMIC
surfactants such as TWEEN'T" PLURONICST. olyethylene glycol (PEG)., 20 The foymulation
herein map)foé#{é% (():%)il\’ldllaglv Erlﬁoar%eilhvgrtl.lh oné Cg ia\gtemcefjrcn}r ];f}gl? h%ggg lﬁpel%%ls%arg}af%? ?ﬁeethﬁgrsﬁ E‘Tﬁ%erdggg’d ication
beifAg tredhsd, pebdgicabhgtifitis €owithinsimaplimbn ke eastivitiel trht domwet tadleatidpiseadidaeeach other.

Such mO'ﬁ%ﬂ%ﬁé&é%%&i@@ﬁ?Mﬁ&ﬁ@%&lﬁﬁé AR dRhate AlirciMeil-the purpose

intended. The active ingredients may also be entrapped in microcapsule prepared, for example, by 25

coacervatS L ARGUAE NG SRR FRAIARS Wtf&ﬂi%%ya%ﬁfg,gmh%éatﬁﬂ%tﬂmgsgor
gelatin-migidicapagiyeiamdyie! pefref@tial imetil poy tate)s v snocaps ufehs espgatingioddy cothpidakarug
delivery SySiGmS ok R BRAT A ALEY iR UGASRIBEE S BASEORI RIaRS AgagFparicles and

nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical
Sclénces F&freHiforrrdidgiesAoEHb G HeY 2certrine Gt fetiviaved Peboratsd hsrsiivacadifinistration
must be sterifatsHrsetmdeetd| yhapeenysiahaddy filthatien thsoughipiasite dlitaicreiemidranes.

Sustalnedﬁ%%gsé% %ﬁps%raetrlgps m%xigse regared. Sui abI% examples.of s 5@3’}%9;5% ase

preparations include sem‘ljper eable matrices of solid ﬁ‘&%lrgéﬁagglcagoqye/r%eeercs containing the
immunog&PEiP®ethe invention, which matrices are in the form of shaped articles, e.g., films, or 35

microcapsule. Examples<d siosiaine ntalaasenmalicRS#i6H10e RANRSIE i5e bishogeisc(fasparample,
poly(2-hydroxyethyl-methacrylate), ar goly(vinylalcohagl)), polylactides (U.S. Pat. No..3,77.3,919),

Do e A R GRSk B B eide S i\ SRl e o
2006/015871 p OIS XR0S; (2 1626 s¢lefraitzdblie deaticinsininy eollcsemienco poligntorer piriaaticthe

LUPRONBREIdMJiaieaiabie.dTisiRsRiRIRIFAIMBRSRA O Pt tifuasid:gcalis @sieopolymer and
leuprolide acetateg,sagd %%TE'(E -Bé%ydrox?/butyric_acid. While g%ytmerst ijf?u h as ethylen_e-vinyl
acetate afti ARAE KR ad% I8 R A TR A PRSI TEY R A D6 days, certain hydrogels
release proteins fonghbetdgstinbée Soperiahise Withon eocapsutated modificasghobiolmsrerzamn of five body
for,a longiﬂ%ﬁn&%@ﬁﬂlﬂ%&?ﬂ%& of the invention, thereby generating a Fc region variant. The Fc region
variant may comprise a human Fc region sequence (e.g., a human IgG1, 1gG2, 1gG3 or IgG4 Fc
region) comprising an amino acid modification (e.g. a substitution) at one or more amino acid
positions including that of a hinge cysteine.
In accordance with this description and the teachings of the art, it is contemplated that in
30 some embodiments, an antibody used in methods of the invention may comprise one or more
alterations as compared to the wild type counterpart antibody, e.g. in the Fc region. These antibodies
would nonetheless retain substantially the same characteristics required for therapeutic utility as
compared to their wild type counterpart. For example, it is thought that certain alterations can be
made in the Fc region that would result in altered (i.e., either improved or diminished) C1q binding
35 and/or Complement Dependent Cytotoxicity (CDC), e.g., as described in W0O99/51642. See also
Duncan & Winter Nature 322:738-40 (1988); US Patent No. 5,648,260; US Patent No. 5,624,821; and

W094/29351 concerning other examples of Fc region variants.
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or aggregate as a result of exposure to moisture at 37C, resulting in a loss of biological activity and
possible changes in immunogenicity. Rational strategies can be devised for stabilization depending on
the mechan®M2PRINEH 1For example, if the aggregation mechanism is disB&EVEHS/PR 626
intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be achieved 10
by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content, using
appropriaf88HHegEEL e developing specific polymer matrix compositions. Uses An antibody of the
present inventiomrmeawbgiosaiddpefoirtamplanttotiigatey vimttiudirlniycotheragaiienethods.

Antbodics of e nventon. 490 B el o5 A0 antaganleL AR lboRr AR losk e spepifc

antlgen ac?w?yl Itro, ex vi orin VIV OI’GO er at east some o e ant OdIeS

invention gewihcobibiigy aa@meﬁtammwfxmwmt%&%mwﬁwt% pg ol oF the

invgntion ﬁ%@%ﬂgﬁ%ﬁﬂm{eﬁ@tﬁa@sﬂlcoamwa@wwopequanaafgﬁuc@ujuga@e)contaunung the antigen,
in human subjects or in other mrcﬁbnémahan subj e tgeaiggg H"'FV%n“an t\é)vtlgglcwhlchoatg larétlkgot(sjy of the

invention cross-reatiSS 8 P ERANP TS Cé’n%lgﬁt T Marnioset, Cynomolgus Lo DBCFRES “pig or
mouse). Immdmgmbbiilmelﬂmih@lmwbdihﬁmﬂlﬂmemwemﬁ}vmrkﬂémﬂﬁf@#ﬁmt@iﬁﬁ@%?ﬁilgen activities

by Contacmgcthﬁe@'ﬁ@@ﬂé’la%%?%PA’N@H&H?EDEQ@% M@ﬁ%g&tu@wm hiigchePreferabisthe

antigen is a human protein molecule. In one embodiment, an antibo Y?&f he invention can b(? used in

a method ¥é#: |HﬁbRﬁt@ra%9%%@ﬁh?P’&%Péﬂ%ﬁ?be?rg‘?ﬁvgrﬁgf) WR’I%W &Ry &R activity is
detiimentaipraciyitisioquRbladiministarndgde tyasubjathmsantiboditiettadmjegtichdughaddt the

antgen aGiO N LI RISV ISP ARSI 2 duiab e mRGae and he

subject is aﬁ:n/uman Su ternatively, the’subject can be a mammal expressing antigen with

which an QHW@W%MH&PB%%“@MHW?& kel SBD)608 anjﬁ@@%ﬂ%maﬁﬂ%%ﬁch the
antigen h&:‘aﬁ%ﬁmﬂﬁw&tjﬁﬁ%@x@s ThyCashRimistaiion m‘emmnﬁganmbbyaemmmwm an antigen

it Gl s IEOOR SARRe A TIRIeI o Bem RiakBlack ifL iR e

purposes. over, an an e |hvent|on can stered to a non-human manurial
expﬁess.nmtwtwnswom%wm@wémn}ﬁ&tf@gél@éae@%@d%% ARtRedissibasE RsBRise) for

veterinary BURQERSIRS AheA M Mo drbOihueIaN, dissaseaRRedaiming teialiathsucit Astnal
models may be useful f revaluatl het rapeutic efficacy of antlbod of the invention (e.g., testing
) bt Ao ety

of dosaged AnE eSS B AR SFAGATARS raf%rhc}mﬁcioéklng DS dIES of the invention that are

therapeutiGitylasbétikl ifdREde sioraxdiphe nad ar@mﬁpﬁmiﬂéw@fwﬁﬁiﬁmﬁdﬁﬁﬂCVE@ foXEMti-IgE,
anti-CD 11, g1k d \%ﬁgﬁé{ﬁ’Ebﬁﬂdg?;ﬂlx@tﬂﬁﬁié%lié}ﬁ@héﬂtiHﬁéli%ﬁoﬁaﬁe&mdﬂ@@é@ﬁ & ghe-ineytion can be

used to treat, 89 2006/015 PCT/US2005/02762 it, del re prevent/delay
re&?rrencél\é‘fngﬁféﬁ&é%gogrjﬁpé\fgﬁ%}g@ag&ceﬁlf@ 3@@93:121% |0’?1Ié1%§%%ma% %bvé)é h abnormal
expressioBantynriagtivied. cftene betrror®) AALTEN M Meodlesst uh&@@%@bgomogdtﬁﬁ?@md éifgnant and

benign tumers; non:leukemias 356 MRRNeid malignansiss NaguiRaa! seliadsasssapiiakdgpathnlamic
and other glandular, macrop hagaégeéglt’hella stromal and 5 blastocoelic dlsordeeﬁmgg mflgmmatory,

angiogeni€ahRtermiFiaRbRIGiEL CAEERERSFIR 5 BIBRRIMG A tBoh BRI fidnds specific
to a I|gand3amz)gm%&dnmﬁ@tﬁf&h&}mﬁtwa@m@dyyohbmm@mbmmeiﬂmngmmthcthdmwhdhreceptor

lnteractlonblnXon%w 81“ %E, or topoisomerase inhibition. Some cytotoxic drugs tend to be inactive or less
active when conjugated to large antibodies or protein receptor ligands.

ZEVALIN® (ibritumomab tiuxetan, Biogen/Idec) is an antibody-radioisotope conjugate
composed of a murine IgG1 kappa monoclonal antibody directed against the CD20 antigen found on
the surface of normal and malignant B lymphocytes and M1 or *°Y radioisotope bound by a thiourea

30 linker-chelator (Wiseman et al (2000) Eur. Jour. Nucl. Med. 27(7):766-77; Wiseman et al (2002)
Blood 99(12):4336-42; Witzig et al (2002) J. Clin. Oncol. 20(10):2453-63; Witzig et al (2002) J. Clin.
Oncol. 20(15):3262-69). Although ZEVALIN has activity against B-cell non-Hodgkin’s Lymphoma
(NHL), administration results in severe and prolonged cytopenias in most patients. MYLOTARG™
(gemtuzumab ozogamicin, Wyeth Pharmaceuticals), an antibody drug conjugate composed of a hu

35 CD33 antibody linked to calicheamicin, was approved in 2000 for the treatment of acute myeloid
leukemia by injection (Drugs of the Future (2000) 25(7):686; US Patent Nos. 4970198; 5079233;
5585089; 5606040; 5693762; 5739116; 5767285; 5773001). Cantuzumab mertansine (Immunogen,
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antigen, thereby inhibiting the corresponding signal pathway and other molecular or cellular events.
The invention also features receptor-specific antibodies which do not necessarily prevent ligand 10
binding but W& PR@NAF Ireceptor activation, thereby inhibiting any responsBEERERMSRT¢6rmally be
initiated by the ligand binding. The invention also encompasses antibodies that either preferably or
exclusively bind to ligand-receptor complexes. An antibody of the invention can alsp act as an agonist
of a particla 4nAEFPFS RGP THERELS BBRerick g PBh i ERHECSY LeeAtHg R HeR B P artal
activities ¢Pthe ligandymediaié dreaepitay, duitaiioniviscin ceridinenibodisfentse amatmentwfoconjugate
e RR AR SR QI L, B B G A0 Db R AT R RN ARl e
embodlments,rt%e Immunoconjugate and/or antigen to which it is bound is/are internalized by the cell,
resulting iRtipere BAdBistedise JEnEAREse o) thieabRah SR oyaee irRMpngethel thgatiansidievhich it
binds. In ape:gMhedimaRtathga IEIK] rarbliaIgathalimade eshyituytapici@aids mthaytarget cell.
Examples_of such cytotoxic agents 2Q include any of the chemotherapeutjc agenis .noted herein (such
as a maytalgr% Big"srae elf%lglg%?&rn © 0?%‘%%5%/%}8?% g g{%ﬁeamn %ﬁ'ug'lféeasél %Efa%nl’g?&%ges’
endonucleasetapmiliddiped mpeoincbmtioristain BN 40, sitkibetis endlags pf dolastaimtioeTavith other
COMPOSitiQRs; i A6 @M fOMNRIANES -aRv3alb ek & thrdimantian R e.carddministered with

another antibody, chemotherapeutic agent(s) (including, cocktails .of ch eutic agents), other
25 cytotoﬁégb%ﬁﬁ(%‘)’,ﬁﬁﬁﬂ936%@‘6}?%1%&]8%{@5 %gé%sgéﬁ%?lﬁ?gﬁﬁn%%ﬁ%rggent(s). Where an

antibody dbithectmokiian (MBS $4haod growrddiritherageti davibybadyt.desirable to combine it with one

or more other therapeuiic A0GRKE)WRIGELAISA lﬂ@%@ﬁ&&ﬂmfgﬁewmu%éea%m, iBheantRody of the
invention may be combined with an anti-VEGF antibody (e.g., AVASTIN) and/or anti-ErbB antibodies

(e.g. HER@ssibed ghoxpri e tisati sagys toxiirendhiasrseiahiecdd G2 s damse dns e 30
diseases dgathikeoAharei) nbudinding aleraimiaanattipnbiastabinmbreaskimanchaiaiididney cancer.
Alternatively, or additionally, the patient receiye ' diation t ¢ . | beam
irradiation%%[ré'fﬁ&e’?ggf/svﬁhu hr?as e?c’)gqc;%f{/% fa%%e%’e%%%éﬁg %ﬁfﬁ@gg gﬁl éﬁétibodgﬁygiatﬁ&(%%%%qe%}?herapies
noteid aboledii eretarecHaihBP IR SRIAMS AhETEtIFPTRIB BT (RSFE teugd&Meflded in the same

or separatg dgipidatianshianshasparaleadernistitaionaa which-Gashiviehh igdRinatj omtogdha.antibody
35 of the invention can occur.prior to, and/oy following, administration ef the adjunct therapy,or
therapies. rﬁﬁ%ﬁ?ﬁ’lﬁ%’é‘?ﬁ%@iﬂﬁ@ﬂﬁ§ Eé {*féﬂffg%g%s evgﬁei%(():d]ﬁ/a:gf It’iig}ll%zvsearr]%i 8}’1;111 %118 adjunct
therapeutitoathemtpiliiienaf mifipsaaisdatsyd anbedicabRxsmplndnahda iR patenteral YsattutBaeous,
intraperitopga, JADLIE ANAYa PR I ta0RR Alge ANk thelRSIkat tovdaes! dreatmadadnialesional
administration, Parenteral infusions im:luge1 r%wngaml‘?%{llt%r’ 'ntrav.enotu;sgﬁ a{terghigrlltr%%ﬁ'toneal, or
suﬁButane%ﬁ?glﬁ’@ﬁﬁﬁ%Tr%ﬁhﬁ.s SR e AN Y oL RISRIS A gt B 1) pufss tnftision,
particularlpifitbtdedidingetesey ohidesartituchasDlisatny tadipbeidytal Fl et stsatésusiasby
iniections,cﬁuﬁ@ﬁ%;m?ias\a@a%i HaSHRARYIRREPMSHRIGAHAN RS SRENFIRG Iparh AT EEI BT he

administration is brief or chronic.. The antibody composition of the invention will be formulated, dosed,

and admirfeeskaavh) fexarsherprptisge Ay B Ja AR Beh A Q- BB PR R REBAS Yaration in this
context inchhgieibdaiibe) adiicoipandiso(clet lae totpdne A edliitveypaatedLdad mansthal theimge treated, the

C“r%;al CO%Q}HE&&U@%& as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be
prepared as described in Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled 1-
isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary

chelating agent for conjugation of radionucleotide to the antibody. See W(094/11026.
Conjugates of an antibody and one or more small molecule toxins, such as a calicheamicin,
30 maytansinoids, a trichothecene, and CC1065, and the derivatives of these toxins that have toxin
activity, are also contemplated herein.
Maytansine and maytansinoids
In one embodiment, an antibody (full length or fragments) of the invention is conjugated to
one or more maytansinoid molecules.
35 Maytansinoids are mitototic inhibitors which act by inhibiting tubulin polymerization.
Maytansine was first isolated from the east African shrub Maytenus serrata (U.S. Patent No.

3,896,111). Subsequently, it was discovered that certain microbes also produce maytansinoids, such
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individual patient, the cause of the disorder, the site of delivery of the agent, the method of
administration, the scheduling of administration, and other factors known to medical practitioners. The
antibody ne®@Pr280@e1Biit is optionally formulated with one or more agents EGFAIN034RARS prevent
or treat the disorder in question. The effective amount of such other agents depends on the 15 amount
of antibodies of the.inyentign present.in the formulation, the t of %;sorder or treatment, and other
factors digEEREd" 5]88vaé9&l¢1%sfréa¥1tﬁéls A& %édﬁ?{eﬂ?{é@a%{uig&% ey Hhef R maieninakittion
routes as deediressinbefoiews dzoetffacndiicios@ Foraitngpheie ldHRammNoyet1d03a0es. For the
prevention ordrepsmesntahidiseagesiiie BPEIRNARA957Ges0! BReRHRRALOLE: iyentey fuhen used

alone or in combination with other agents such as chemotherapeutic agents) will 20 depend on the
type of diseabeXP bttt ﬁ?gé‘b?%ﬁ%dy%%é%é@éﬁ M e drdeoot fd-dlde4da0dttther the
antibody ig,a6Gi60s b f0r, 3% ventisel e tcsapaidicapUigebe sxpesMip it otparagybfhefgatient's clinical
history an 5?%99;3? j[gn;l%g aarétoi}:l)%dgtegnd the discretion of the attending physician. The antibody is
suitably administered to the &tiént at one time or over a series of treatments. Depending on the type
and severity of tH8 ¥lSEaEet eiBAvyheitthamneiik g dergmrBaing Aod-marianiin)ids kavathsay is an
initial Candgiﬁtﬁgmgﬂtfwdaﬁfﬁﬂ&ﬁﬁalw%iﬁ@?@g@ﬁﬂﬁ‘éﬁceﬂ’ﬁhﬁl@@fg.f?ﬁ%ﬁ&@lﬁm@;@@&lﬁ{ﬂﬂ%@e ]
separate administrations, or by continuous infusion. One typical daily. dosage might range from about
1 g/kg to f’f)ag’1t r%némﬁl osraurlr(;lotré:’fr Iéeﬁae%e |rllcgu8% at’ﬁeéfsézc%er%’ ?ﬁ{egﬁ%lgﬁ edlgﬁjo%e%%’il E"Se%z?g)é %30’
adifinistratibHs08¢end Bucapdad Rpteor FEryéds dapB8adihgydineltiyeres ofidibich ath berebatenpressty sustained

until 2 desied R RPIGSSIGSGIAISERSE AYPRIONSOACHES sANEs30B RTINS dRsRI ARt HBgsantibody
would be in the range from about 0.05mg/kg to about 103&3{/’5& Thus, one or more doses of about

0.5mg/kg, 2 BIRGIRY S 1 GIRE ST EOH TR TP Aty e HRkF bR BPRS QErhiERar¥d to the
patient. SGZHdisagerhagpibs hdminisieredaintarmaitt@ht yosgsate vers/fovad kodsechigirly thytemxieeks (e.g.

such that {he PAIGHAIEFENGS I BRRULIWLIR AP QIS PR & DALY ARRe S AlG.angibody).

An initial higher loading dose, followed by one or more lower S%Elfose_s may be administered.”An
exé?np|arfg6%ﬁf@1re%¥m@ﬁ3é‘éﬁaﬁhs&%&ﬁﬁiéka?mglﬁﬁqhﬁra}%‘aefﬁ@uga@élawﬁm Barignegidiiowed
by a weekkasnaijighad o ddsalbiahokdr2ong kguohdaetboiipad\bindiawever nliet dosageragimens
may be u gress i r is easil nitor. . 2#%}{3 15371
PCT/USZ?CL%I%%I%Q{ %B%%%%%%rﬁ%%ﬂa t%c%r%aﬂ%g& %r?éyafgagﬁl.airﬁgséqé% ar%’?%tol?fg A'another
aspect of tHe fiAtsHY ahthatde onanantmeridseniessanmderakarivisa gt Rmerdrersheanser,

preventiorandie Setiarngsihrhigdise:ders waseripaghdhe vatisaprpdcad. Tine adicterpidanufacture

cogprises g confaner and.aabel o packaoe insert.on of associated with the confainer,  Suitabie
containers mcelu B als, syringes, %ﬁ? lFﬁe comtainers may pe rorme om a

_ de, GF example. botHes, Vi
variety of Haeafiaktagprmbsrgibmgsusiasbrpiseudesmeraetitiodidedecnlnpbbitibrmtiehsisdd itself or
when corphifgdwithearihesramposiianaigctiveider treating, preventing and/or diagnosing the

condition gntdb ma have a s;[ierile, acces ?Port éfor example the container may be an intravenous
solution baf 6F & ViKY TR 4 SEDEVBIaTREABIESS 4 hypodermic injection needle). At least one
active agent in théntdmdipwsitiorsisoahcamtibady af thepanadiiorenfibadljcbdling paakdgdynsert indicates

tf}@gthe fcq&amtmdiﬁlmﬁ fortbertiagifesonaitaneh SBRIGRISHEN ASiCRPGRLMPIRONG LB article
ot mand acgzrt Ltjl{‘ee nrlra]lgénsinoid molecule. An average of 3-4 maytansinoid molecules conjugated per antibody

molecule has shown efficacy in enhancing cytotoxicity of target cells without negatively affecting the
function or solubility of the antibody, although even one molecule of toxin/antibody would be
expected to enhance cytotoxicity over the use of naked antibody. Maytansinoids are well known in

30 the art and can be synthesized by known techniques or isolated from natural sources. Suitable
maytansinoids are disclosed, for example, in U.S. Patent No. 5,208,020 and in the other patents and
nonpatent publications referred to hereinabove. Preferred maytansinoids are maytansinol and
maytansinol analogues modified in the aromatic ring or at other positions of the maytansinol
molecule, such as various maytansinol esters.

35 There are many linking groups known in the art for making antibody-maytansinoid
conjugates, including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP Patent 0 425
235 B1, and Chari et al., Cancer Research 52:127-131 (1992). The linking groups include disulfide
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comprise (a) a first container with a composition contained therein, wherein the composition comprises
an antibody of the invention; and (b) a second container with a composition contained therein,
wherein theW9 2¥iptSition comprises a further cytotoxic agent. The articleP§IIABAAFHOIPE6IN this
embodiment of the invention may further comprise a package insert indicating that the first and
second antibody compositions can be used to treat a particular condition, e.g. cancer. Alternatively, or
additionaByoupie GitRien e afitithile #rayPRheirESHS SRS Béﬁtﬂﬁ‘ée(lﬁwﬁ i eoraMEFE6mprising
a pharmagsiicalipacsapiabled buiferpsushiagibiagietiasiadicufaiesdo tivabtion(iidteing
phosphate-huffered saline, Ringer's solution and 20 dextrose solution. It may further include other
materials®&siable from a commercial and user standpoint, including other buffers, diluents, filters,

needles, and syfisgiarsefititowiivgdirend eariphsinoidimehe thedisising tErHpYE SHEnstERa invention.
It is;understagd HtiMatosR:ARE RS NRRUMBISIMAY-HRiRIAGHEEpOpeR o STERRIaldRseipIoN

provided above. 25 EXAMPLES Materials and Methods Residue ers are arding to Kabat
(Kabat et & é@&?}&ﬁ%‘@?&'}%%ﬂ?%ﬂ?ﬁ‘?ﬁﬁ%&’&deﬁ%{|‘WH’ESFeI ?ﬁ@éﬁ?l%ﬁﬁlcnﬁég V]ag‘gﬁ/?éz ,
National InsidtesrofsktbaithiiBetybsdiginitbi F0N.) ieSingiteriditethandinaitudd sabrisishs are used.
DNA deg%ﬁ%@ﬁl‘%ﬁ&%ﬁ reRIGSeMier 45 na s k%&?@lﬁléé\'@épaééﬁ/%l&i&b@r&@ﬁ V =AIC/G, B=
C/IGIT, H=AICIT,K=G/T,M=A/C,R=A/G,S=G/C, W= AT, Y = /'E@Dlrei%%/goervanable region
grafts ontBeEcSRIEIRr HiHiaF HBRUHYAL S PR TP R B O GBS L STPR)s a
maqpovaleditsoapngteslispiayyenioi(pFaast2R) b vinthR-ager fteatingdmnesuisddr achirol of the
phoA promgte rfo%ﬁ-ed?ﬁ%%‘r'%&sz?%%fCﬂgﬁ&igﬂﬁ%‘?&% Jourklﬁiglegdﬁg@néﬁcﬁaﬁ’@ﬁ)s&%%ﬁ)f&ﬁ@@ﬁ- The first

open reading frame consists of the stll signal sequence o the VL and CHI domains acceptor

light chairpemdyighisd copricasissiStDBY (Rarseansey Akl Bisghnde 4P tHERPARE BH1 domains of
the accepigsdiaanyyehain folayrec Rratione aset)Rinesvidirge tiailAde\iRa24)1)6/015371
PCT/US211115/312.7.6 2 6 protein P3. See Lee et al.,.supra..Th 5 domains: murine
5D5 (see hybridé:r]hn%lzlg'ﬁg Tf.YG,eAasf?frhegthg%Rlﬁyga}n%ﬁ fé(g%cutlf e%%gvf'éb d?gléejo lé\{/li!fal)f/(EL Zg% g%l‘L“EJPIEISEgé)VE\/HeIre
alighed witte thipetafithe fido rderesamiemeesteh iR emaanbaiarmsd by isagion vohdnsES VT aaI)
domains. J@make dheckly Besall anaeaptorMELaifiamevsesk: whslcditeraitiwnathe human

subgroup Il consensus VH domain at 3 positions: R7 1A, N73T, andL78A (Carter et.al., Proc. Natl.
Acod. SO EHIBATS So PB4y SR BB R L s i e YR o

antibody \iipdeogylgirnepraddtie G poseptdravinmahychersd s flampwsrietepbadiatataifirect

HVR-graftaf 2% @RR-8 e E'.ifg,%s}ﬁmdef%g}at&%tqlquiﬂlgyt%giﬁmryaﬁf@arafted to the human
consensus acceptor: positions 24-34 (LI), 50-56 (L2) and 89-97 10 (L3). In the VH domain, positions

262485 (HI)?‘&@-’@S”G’*‘F?) and 95-102 (H3) were grafted (Figure 1). The direct-graft variants were
generated by Kunkﬁkhmﬁagﬁnesiﬁju@m@ﬁimewammﬁgmmu@ﬁbﬁdlﬁwm hyperean@ite region.
Correct clones were, a5ses3ed PHRNA SeaHRCAg: S ofrARIRmzAopAE fvBRIRRRIgregions -

Sequence diversity was introduced into each hypervariable region using a soft randomization strategy
that maintafEadediSAGrREK 1A Pi PR SR AR 1 E FeloPr SBERTIOR L SPHREWELE M omplished
using a pQigaseehaligonHElealde®r.S. patents 5,712,374, 5,714,586, 5,739,116, 5,767,285, 5,770,701,

25 5,770,710, 5,773,001, 5,877,296 (all to American Cyanamid Company). Structural analogues of
calicheamicin which may be used include, but are not limited to, 711, (1.21, (X,3I, N—acetyl—wl, PSAG and

911 (Hinman et al., Cancer Research 53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928

(1998) and the aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that
the antibody can be conjugated is QFA which is an antifolate. Both calicheamicin and QFA have
30 intracellular sites of action and do not readily cross the plasma membrane. Therefore, cellular uptake
of these agents through antibody mediated internalization greatly enhances their cytotoxic effects.
Other cytotoxic agents
Other antitumor agents that can be conjugated to the antibodies of the invention include
BCNU, streptozoicin, vincristine and 5-fluorouracil, the family of agents known collectively LL-
35 E33288 complex described in U.S. patents 5,053,394, 5,770,710, as well as esperamicins (U.S. patent
5,877,296).
Enzymatically active toxins and fragments thereof which can be used include diphtheria A
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synthesis strategy as described by Gallop at al., J. Med. Chein. 37:1233-1251 (1994). For a given
position within a hypervariable region to be mutated, the codon encoding the wild-type amino acid is
poisoned witHBa2¢®/Q05310-10 mixture of nucleotides resulting in an average BOIJ&Wa0AT6ation rate
at each position. 20 Soft randomized oligonucleotides were patterned after the murine hypervariable
region sequences and encompassed the same regions defined by the direct hypervariable region
grafts. ThehaipnRrsbiadingssttisritagmeatyebiirhigrisrtponsoeiash AohainHEoms $4aI Was limited in
sequenceqgiyarsity)1eidn & ciuial by AshighheeadinRE&dn, Gphetaiion Alephagglidiptiasins,
Randomized gligonucleotigde pools designed for.ea rvari iQn wer rylated
coparately B B i R i R S A BRI fierecs hgatary
MgCI2, 1 mNbiTRURGm afvkin FIpaanatis <ffigionin ihivindceriprisenfdpgeim rhistopie Bignomycin,
phogphorylaied aliganuelsalifeRasts varethaamprinkined mith 26 Bespédotiksitesnpate in 50 mM
Tris pH 7.5, 10 mM MgCI2 in a final volume of 500 | res.ultir%% in a,oligo uclegﬂdte to tgnma?lléggdratio of
3. The mixture wABCAHFRSAICH SREY BF8F4 SO MR SR RS e eo Sfed Sh 188, EXcess,
unannealetddigonpoledtidth waderdytiouativigitte.g., QHAQUKEKRE RIPNAfrdtonclirstGinlén kit 28106)
using a mﬁgclﬁ%quﬁﬁE‘?@a%L,I‘bﬂEﬁé‘)‘?”t excessive denaturation of the annealed DNA. To the 500 | of
annealed mixture, 150 Eil of PB was added, and the mixture was split between 2 silica columns.
Following a wasH &% S4eH EAGHRACHAOY Bt5 Forpehamiliere BaY SmPHS g (BRMARY *&¥h column
wasoelutedh withedyldr gldadatQvanivbibiiss dreaddiBbIEDTA: ptddicidreof rialeduaddciatibatiesp template
(220 1) wasg, then filled.in by adding [ipsl 200 ATRs 10 pi25mM g ! :
dCTP, dG ‘é‘lr%]‘ﬁsdﬁ)%‘? AL 1’d£OOr{nI\/I’ ’éT ,325’%‘3 10 Mngffér#?d. %&%%%%%%g%qﬁ%%mz)
2400 U TofigassyandB0wjizae3swelF00810dtE37 i ROTIS2008/a4pecEresiyhier ssatigiephie at room

temperatugg,;Thefilled in proeuct was I ACS RSP AlggARIRoRsiidhy @tss! -
Methods |£r{1?] dElﬁ%;%r(%Jology ;%%;33%{\%423 5(3’15‘54 F)d)-:‘g%?ge bands Wt(ggrregucsueall / visible: th{j:a1 boétitogfln@bsand isa

correctly FREARACNIRGARSS FrroBRRaS IRESRBIAE L& 7S iodimsd B tehthd et P rdahd @it the top band
is a b strapddiselesedipsadachidhedan, banekis 1T eddsadiy, anrpitinsiordide. activity of T7 polymerase
and is difficult to.gvoid.(Lechner ...J. Blot. Chem. 258:11174-1118 ; V. is band
transforms 30-fol eegasdlg)ff%é%f f/%bgir? %ﬂaélaﬁgtltrlé:r% Oéﬁadégléi 8§8‘3|_ Jacg%hﬁ[r%%?ﬁsnllﬁ Ié\tty((')?r tﬁggarl%?g’ry. The
middle batl geplide wankedteynthesifed & PALEpRUBTHEA BYfichermgakrsnte AR irE YARe
transforms;gffigiethnaad Opresraainbywils dyre seaydieriokiteedijeddpimatuginvastifiesuch

cleaned-up ang. electroporaged ingp SS32Q cells and propagated .in the presence of M13/KO7 helper
phage as a&%crib®d by tihu B¢ al.?ﬁ&hoﬁﬁﬁmﬁgg%ﬁﬁ YIS ’(’iéjt? °R ‘?a%tt&%%ls ranged

fromn 1 - 2 0k20 iedapdrdent £lgsiesrdidnd e donOSENmethalititikickiibtalié9 1Be Ricbemenced to

assess libgay el Rage PaIfalon hi lmaniGRJaesaintas JaGIAlRAANG SR aman FC
fusion (H - Ec%_ Mark et al., J. Biol. Chenz (1992), 267:26166-26171). HGFR-Fc was coated on
MaxiSorp ImmerafteinparelyNGherbEB QR PRyt hirsthodsdr 6i@ittion 8 wells of target
were used; a singlajeltaidargeniag ysetciaserecrssivaatndsdoustigatarietydlIsfuereiibcked for
1 h using

protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate (SPDP), succinimidyl-

25 4~(N-maleimidomethyl) cyclohexane-1-carboxylate, iminothiolane (IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCI), active esters (such as disuccinimidyl suberate),
aldehydes (such as glutaraldehyde), bis-azido compounds (such as bis (p-azidobenzoyl)
hexanediamine), bis-diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine),
diisocyanates (such as toluene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-

30 difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in

Vitetta et al., Science 238:1098 (1987). Carbon-14-labeled 1-isothiocyanatobenzyl-3-

methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for

conjugation of radionucleotide to the antibody. See W(094/11026. The linker may be a “cleavable
linker” facilitating release of the cytotoxic drug in the cell. For example, an acid-labile linker,
35 peptidase-sensitive linker, photolabile linker, dimethyl linker or disulfide-containing linker (Chari et

al., Cancer Research 52:127-131 (1992); U.S. Patent No. 5,208,020) may be used.
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Casein Blocker (Pierce). Phage were harvested from the culture supernatant and suspended in PBS
containing 1 % BSA and 0.05 % TWEEN 20 (PBSBT). After binding to the wells for 2 h, unbound 20
phage wereWéh3eetL 37 extensive washing with PBS containing 0.05 % TVWEENS20068%79. Bound
phage were eluted by incubating the wells with 50 mM HCI, 0.5 M KCI for 30 min. Phage were
amplified using Top 10 cells and MI3/K07_helper phage and grown overnight at 37 g in,2YT, 50 g/ml
carbanecillin. ThEBREPTBIPIS G RfEHOR L XPEaT CRuisRIAN AU b L 0 lé%e%egf& Phage
recoveredyignerasfonkéa igaicnea P FI0CEs 4B $rHiB W) d1it-SM 0 MBfhiMBEBH SR8 S Fhage
braries Weyi:QHRALSIBE SASPRIATRABAIR IS Rufie- Miap RIaliRYIGiY Qi biAg 500 1 of 3.6
-FCin ,and 10| of i p

mg/ml HG M Potassium phosphate, pH 8 with 20 | 4 mM
Sulfo-NHSLo-EE. (ribrely- SRy irdatV SBs Sreqramidpl G rotaipprbsarmte) BhiRk 3NAPS column

(Amershagy Bigscigncamiibe B Misiotiiatsveiltvattogpaied Ruitkfd, MD/ml sey)trsudguyds 48BS
overnight at 4C an blaocked for 1 h usin in Blocker 30 (Pierce). In the first round of
panning, ﬁégﬂ?&é@g %Hg%%aﬁﬁgaq#ﬁgg@%onﬁ%%%g%go.05% Tween 20 (PBST) and | % BSA were
mixed withPiparitity: ld(eREbeey fhrd doryiasge bound to b-HGFR-Fc were captured on neutravidin

coated wells for 30 qin.aRgynRasBchPRATE WBLS Warb e ASY, W UWRBSTAPhagekgieeluted using
20 mM HCI, 500 mM KCI for 45 in, neutralized, and Egg@a%ated.m_xu blu OgeII%I(OStrﬁ\tgﬁI%ge?) in the

presence Bfl?(?f?*}?é‘?ﬂé‘?%)‘i‘fﬁ’ﬁgeﬁ\@\)v ke B8 ELBIERTBURE tsﬁ)o ) $oréng were
perfermedimitasy nitht Ferfalinwingydeqappand bjnscoerald Qitkre dinplbing GERE chewrt@ntration was

5.6 M, in (4Rch 3 (IO DaklGERERS EoRGeRANTARS h ol IR e ek brdGFR-Fe
concentration was 0.5 nM and 780 nM unbiotinylated HGFR-Fc was added to the 94 W

21)1)6/01587eplilivigesnn of ausantibedy avisha bl RGP RO R RrE- oA A AR B hage
ELISA - MaxiSesp thigketiter piate srue reoroareciitd) ettion biGRReEophtlls groabinf PBEovartight and

then blocked with Casein Blocker. Phage from culture stipernatants weie incubatedwiih serially
diluted HGW-&%W%%@EE %rorﬁ?gﬁ?ltﬁéoﬁ/f)n SAina tis\éue culture m?crotiteyr 5 plate for 1 h after which

80 pi of tharisaplrdingiswpni sferrsliadythe target coated wells for 15 min to capture unbound phage.
The plate was washed with PBST and HRP conjugated anti-M13 (Amersham Pharmacia Biotech) was
added (1:5000 in PBST containing 1 %é&%ﬂ\_)_g%r 4@yyin. The plate was washed with PBST and

[ S

developed by adding Tetramethylbenzidine s traf H(irkegaard and Perry Laboratories,

Gaithersburg, MD). The absorbance at 405 nm was plotted as a function of target 10 concentration in
solution to determine an IC50. This was used as an affinity estimate for the Fab clone displayed on
the surface of thedplekgehilalgrBuptiox tiuibedias Aftinits: Démeniminoird 1o exPriesgimalpiBtein for affinity

measurem gl o SREHANaNGR sasliced Daruean e bravARaRRAC gdnthrephagasisplay
vector. Clones were transformed into E. coli 34B8 cells and %r wn in{\A‘?PjS nffd{aagé gOdC)gPresta et al.
rifu

15 @hncer REE NFoRE ABEY BIYEH)Y GBS ARTBRY S SR hE R Yy

y cenitri 104 |6cr)1,’ susp%nrae in 10 mM
Tris, 1 mMdaafshupudlendibicciegpble ubingéngiicfofluidizdenFbindsasithpliftanbitis BIORIG  affinity

chromatog[apiiv Ay AaieKR RalaRs HABRAPoHIRE Ly AUTReNARIARCRRIAGRISING &

BlAcoreT- 2000. HGFR-Fc was |mmpplllzed (-1 response units (RU)) on a CM(S__gh{Q an varied

haloformates, and acid halides; (ii) alkyl and benzyl halides such as aloacetamides; (1ii) aldehydes,
ketones, carboxyl, and maleimide groups. Certain antibodies have reducible interchain disulfides, i.e.

25 cysteine bridges. Antibodies may be made reactive for conjugation with linker reagents by treatment
with a reducing agent such as DTT (dithiothreitol). Each cysteine bridge will thus form, theoretically,
two reactive thiol nucleophiles. Additional nucleophilic groups can be introduced into antibodies
through the reaction of lysines with 2-iminothiolane (Traut’s reagent) resulting in conversion of an
amine into a thiol.

30 Antibody drug conjugates of the invention may also be produced by modification of the
antibody to introduce electrophilié moieties, which can react with nucleophilic subsituents on the
linker reagent or drug. The sugars of glycosylated antibodies may be oxidized, e.g. with periodate
oxidizing reagents, to form aldehyde or ketone groups which may react with the amine group of linker

reagents or drug moieties. The resulting imine Schiff base groups may form a stable linkage, or may

35 be reduced, e.g. by borohydride reagents to form stable amine linkages. In one embodiment, reaction
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20 concentrations of Fab (4 to 500 nM) in PBST were injected. After each injection the chip was
regenerated using 100 mM HCI. Binding response was corrected by subtracting the RU from a blank
flow cell. A WO R rodel of simultaneous fitting of ko" and koff was us88Td/HBtIEI@halysis.
Electro-cherniluntinescent assay for OA5D5 Mocking of HGF / cMet binding Purified cMet-lg protein

produced at Genentecé%South San Francisco, CA) was biotinylated 25 by incubating with 20-fold
molar excesBNIABORYERIAHRIFHON LN N&W@@Sﬁdﬂq‘@@%‘é’ﬂbaﬁ%ﬁﬁl%}%‘?-@‘ﬂﬁﬁ’s(g&%’lu8@3ﬁfcs,
Clevelandpdnbiat®hikifi gk ld wabon - Chidshylkh predneasab Ge tentestimtast datalad with BV-TAG (cat

# 110034). via NHS-es [ rding t ﬁﬂg UFe, " g 5ti i i ational,
Gaithersbﬁ?ﬁr,o_ﬂﬁ% m@s%&%ﬁ%ﬁ%@%&%ﬁnﬂg&%&&% U %emé}rﬁnl IlEagg i %%%rfé%/ér}n\%{g%%ﬁ%{%tions of
OA5DS5 arfipisHy eargirgFRitsonms srne ﬁMW%%ﬂQW@S@%&MWM@WQ%Iume of
100sul of assanndildenéaiiasn tfRbIIERS e AP o6 DIMee ArdChnifza R Epalp(SY SEleR (KB ellefonte
PA). The mixtures were incyl in p I round bottom 96 well plates (Coming) for
2-4 hou rsrg 0?8%5%1@5%%&3 gﬂ%&ﬁ%ﬁgﬁ&gﬁﬁ rtll ghrﬁ a%%ae%i%t]ﬁ%%: S Cﬁ@n%é)rggd%?%:%veris)
were adddakeoimigiritefinal 45 min incubation with vigorous shaking, the plates were read using a

BioVeris M-Serieg;iasiimanté 'g}éegqéuémemmg%@@ Gaitheishurg nM it SHGE -eenendent
-Met Phosphorylation) A549 cells (ATC

( _, Manassas, VA) were maintained in growth medium (Ham's
FI2/DMEMYSS Y6881 8978 @ﬁ@@z&ﬁ%&@fﬁlﬁé@é%zgéwoﬁa@%ﬁ%ﬁ%ﬁfﬂ#ﬁg&%éining
10% fetal povinegehiev{ FBSinS g femShvatemis) dd vifi clprepehidicgits po otHebggagictesisntom

confluent ﬁﬂﬂéifﬁe%%’é!ﬁ‘t%qrflﬁf&&i@? YSIRG ARGIASE AGis AwrQraidaif)and rasied pio A8 yell plates at
a density of 50,000 cells per well. After an overnlght incubation at 37C, growth media was removed

and cells WalideseitplietAvd Bersy Brslidss svek i BiRTdES I AIIg s kerBS: 5PaRYEfithe the

ability of Ghxlbinfidtostabisit cMet phosphorylation, the molecule was serially diluted from 200 to 0.1.9
nM in medium + Q.1% EBS and added 19 th Ssay, platesyAftena Zronidnsdhationatads, HGF (50
ng/ml) was adde(%l%?ﬁlétﬁ% 8s %%?él rgﬁn}n‘cﬁ%satéag for an adjitiona 100 m?nu%es a_t%l%c, the media
wab remoged BrErerebinppsisghaisesraeatidoty nthetssihalmgtrechNoidae s omatise s8eBeverly,
MA; supplgipeniedosdtheaneeie asridsk ik iemaoekd ik wehasedbfomdtritioshiaracCay #539131,
San Diego, CA). The.lysates were. an eq for sphorylated c-Met via an .

electrochely ﬁmel?l%oéeicl: %{euagrsgeipﬁ(%nv%% a?c?%%?g eﬁs/rf)-mget}é?eéselsﬁrsegrafﬁ %r??é?g teerfs? Tt artr?ational,

Gaithersburg, MD). An dmtichhrsshticaphosinerhals coidhmsly 4B be cpseanicd taie Prgeter NFyghvas

labeled witg BMTAS tMiaMNERiGsIe hehG Pistin 2862 JiRgetR 1 anfagiucrEsslitaginas (BioVeris).
Antibodies against the c-Met .extr%():l IIuI%r domain gege %5 b&otirﬁllated usiqﬂ bio(t:ir]-%(-NHS I§esearch
Ordnics, (IRURIEHH B 5 RIS B{PHORE R TG AT oy STV EHE AR TE RASH TR Wik diluted in
assay buffde4BR3gc0t504 ereeimiisi:@isoroBEAzattiaddeddn) avbiobksaibnigated tdlldpgtatesicAfter a

1.5-2hr ig@ﬁp@g{g{pa%g%mlmgrature with vigorous shaking, streptavidin magnetic beads
(Dynabeads, BioVeris) were added. Following a final 45 min incubation, the plates were read on the

BioVeris i ¢ Culture and proliferation assay BaF3 is a murine IL-3 dependent lymphoid
cell that normallyteestitodexplfebs mhiettdndodescan be further modified to contain additional

25 nonproteinaceous moieties that are known in the art and readily available. Preferably, the moieties
suitable for derivatization of the antibody are water soluble polymers. Non-limiting examples of
water soluble polymers include, but are not limited to, polyethylene glycol (PEG), copolymers of
ethylene glycol/propylene glycol, carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl
pyrrolidone, poly-1, 3-dioxolane, poly-1,3,6-trioxane, ethylene/maleic anhydride copolymer,

30 polyaminoacids (either homopolymers or random copolymers), and dextran or poly(n-vinyl
pyrrolidone)polyethylene glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylene
oxide co-polymers, polyoxyethylated polyols (e.g., glycerol), polyvinyl alcohol, and mixtures thereof.
Polyethylene glycol propionaldehyde may have advantages in manufacturing due to its stability in
water. The polymer may be of any molecular weight, and may be branched or unbranched. The

35 number of polymers attached to the antibody may vary, and if more than one polymers are attached,
they can be the same or different molecules. In general, the number and/or type of polymers used for

derivatization can be determined based on considerations including, but not limited to, the particular
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not respond to HGF. However, in BaF3-hMet derived by transfection with a normal, full-length cDNA
for human c-Met (Scbwall et al., J.Cell Biol. (1996), 133:709-718), HGF stimulates proliferation and
survival in tNeaH9ed&3af IL-3. BaF3-hMet and BaF3-neo cells were routind@¢E3865826d6in RPMI
1640, 5% fetal bovine serum, 4 0/L (3-mercapthoethanol, 100 U/ml penicillin, 100 Rg/ml streptomycin
sulfate, 2 mM L-glutamine, and 5% WEHI-conditioned medium as a source of IL-3. To measure

HGF-depBitaeiticp s frarsoan tHbe Ry 6 be imprsds ehejep i anthaskdiietygritlatdsety dding
25 pl Alarmar By enderekiiapnoativsystems; Cleveland, OH) and measuring fluorescence intensity 6

hours IatigE gr’%ntcrol exg&rimsﬂ1;s were proliferation of these cells in the 30 absence of HGF.
H358-PS - sffs were passaged in RPMI 1640, 10% fetal bovine serum, 100 U/ml

penicillin, 100 pdfherasweiis Serpelationiaempriving an-gntibedivé teHevaRieR A emare FassiRIPRM P65 40 plus
0.196, 0.5%4,&3AnLmkiBYa IR VITE aRaRINEICERR 3EsatyWERSHor ot eplciesarinadphoye.
Inununoprecipitation and We%e n Blg 35.H358 g)zlls are at,ce)l ine %géié%%(igpm iman -small cell
lung carcFETTERISEERS OHEE BRI BRSPS P HEfi& ArE hiiR AT Staple transfected H358
cells (Tsa@ 280, iNbofiasiaf ayisls MbiBoBODORhainddve@hen Hied danmRptinns 6AcsepBbiefetal bovine
serum, 100 L/l epicilin o 802006 B HBATL SETALTRIPROZLE2E AQ0@mlsisatomycin sulfate,

2 mM L-glutamine. cMet tyrosine phosphorylation detection was performed essentially as described
previouslyERleneharg el byffs s %%f(%%?fe%aﬁ’-%l,tfi@g%lf%ﬂ%?r@rPH’(?Hé’%aéils pited in 60-mm
plates overtigtitiaardndedigasevalsichad gatiieth bk 164 reanks ting @s5%BSHdbeédrdtedeyhg the
combinations of. with it ' oy Aft inat 37 C,
ediim v B A B PR 15 1ot
Triton X-10Gnek prévbaskenmilsiconeb el parsbeph s Relyh Ao sabsn sl ees s Mo)).
After spinpjaphiixansupeppaiant; ahthe-tysals, 1sasislethatedititilastheMdbiy pelidtenal antibody

(c-28; Santg Cruz Biotechnology, Santa Cruz, .CA) bound fo protein G-Sepharosa.for 1 hour at 4 C.
The immfr?iyg%g?éklggt\%g?’es%gsaﬁéﬁuﬁai ti‘ﬂlrf)%’i (lja ﬁrﬁl’lgrslénrrrgbmeg%g?%lr, de org%sef)aég}t}llon by

SDS-PAGEChns rslbrinyhiptiigasehiree Heildsseichl ghysirs sB4iE0e GHRsTEIBC PPl S 18 Wfsualized
using an pivphosahiivesinaantkady 46l Gnd iriateBiniaeiaalonivy glitace, Mandallaved by
HRP-conjugat_ed.gogt anti-mouse abéﬂ);l’l, ,000; JacK[son Labs, Wens& roe\{l%log,ég aonﬁiltia.th%pase of
total cMet GBS B8 AREBSHRI (DY Sarth BRIS Bt A5gy Canta Criz. & 5?0 oweéd by goat
anti-rabbiféredsRRylrto08Sudeckadititabetaltestp b BeSoge ZPAjoivithcemelntienh iseiaiseieiitection.

Tumor xeqggyaf s AlBGRIS(EmaleUSRSTE pacialettaubsuianagyply wih S milion KP4

pancreatic carcinoma cells. When tumors reached 150-200 mm3, mice were assigned to 2 groups of
102Group | was THiorERIsioniis oiRas Hinceopammesk hansup B Hya SORRMBY AR BNEDES 2, 30
mo/kg, 2@iwisgapaidvact Piipoeaizs presabbasiused ivicenpaimueaky Middtisateisacificed when
tumor volume exeeRAST RYCHTC ST ARG HTRRMBHY TIEsA i IBFSHMA, HIGHIBIGH Restdts and

Discussion
effective for the purpose intended.

The active ingredients may also be entrapped in microcapsule prepared, for example, by

25 coacervation techniques or by interfacial polymerization, for example, hydroxymethylcellulose or
gelatin-microcapsule and poly-(methylmethacylate) microcapsule, respectively, in colloidal drug
delivery systems (for example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's Pharmaceutical
Sciences 16th edition, Osol, A. Ed. (1980).

30 The formulations to be used for in vivo administration must be sterile. This is readily
accomplished by filtration through sterile filtration membranes.

Sustained-release preparations may be prepared. Suitable examples of sustained-release
preparations include semipermeable matrices of solid hydrophobic polymers containing the
immunoglobulin of the invention, which matrices are in the form of shaped articles, e.g., films, or

35 microcapsule. Examples of sustained-release matrices include polyesters, hydrogels (for example,
poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and 7 ethyl-L-glutamate, non-degradable ethylene-vinyl acetate,
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Humanization of 5D5 - The human acceptor framework used for the humanization of 5D5 25
comprises the consensus human kappa | VL domain and a variant of the human subgroup Il
consensus W @t The variant VH domain has 3 changes from the huaR E8H9SMRSIROR7 1A,
N73T and L78A. The VL and VH domains of murine 5D5 were aligned with the human kappa | and
subgroup Il domains; each HVR was identified and then grafted into the human acceptor framework

to generafsEapiedratictrrad-ebiselipaciisopaeucassashpra o R PRGN RFREA BHinjec@ldplaying the 5D5
30 graft weredgsiedsfeshpasine tadmmabiirrdiid GhRsbRinaPindiRappariORens hnd plltan was
generated i WFich gach of e{;é\éli'{ regions of the 5D5 raft,w?s soft raa/%omizei%éé[his library was
panned a%’é:’ RSB S i G 0?6?19{%8% 8@§§%eéﬁ | aeqfirand lara IR S REA
sequenceeagfysicandimelaides fosimgiel Olbdwy hachbindry deletieceFhigrostonddhabbassitigie change in
(he YH doaaRatwRslaRpt kiR ALUHIAR RN SR Wi el hiaydelafor
mutagenesis. Analysis of this clone by phage ELISA indicated it had similar afflr_n y to that of the
monovalePit 2HREOITAGFE STRSPosHe fr angirBse ebPdCareriting i adesiordf biPlesisaretiiieard was

determinggbigitie A sMicomparaginid: 3 rivden taarsare exmie e ook BiidhidnkR6din3 71
PCT/USZ(())ICI) 9%1%6 q} iSmurin0 V%?SFJ;I’IeUS th'g unex ecte%ﬁqo%br%g(t: Etlilgg restores PfyeliljI ?cl) %ing affinity to
the 5135 grait, an he 555 grait plus ’(’hu %ﬁgrepresen S a%’lfy umanized antibody.
InterestindiermeloenblotSund dumanticidhtprel tivedimfiadaidtenchaiep otitidiaarothmanbeinchisnedody .
MagCallumy ghcir{Masciatian Rkbed; MhiBitls 204 13di/dnibadtbnhaus anaiaed @nfibedy and
antigen complex crystal 5%? ructures and found positions 93 and 94 of the heavy chain are part of the

contact reyits RASH S EL AT A51S AP R ARSI B8R BESTRBHE FIRaSESHition of hypervariable
region of H3eHVR-H3) when humanizing antibodies. Affinity maturation of huSDS.vl - To improve the

affinity of huSDS.x}, Shilagee ﬂ%&dﬁ%ﬁ?&] eRei e e Rackoraynd plouabi i, each

targeting a single HVR for'soft 10 rg ; . To avoid re-selecting hu5D5.vl from a potential high
backgrouRFEPHiK-BRoden e ditoy tsdBrEiRarerhbrotiad a8 3h s HRaniAR RETERHRIEREY prior to
gemeratingleccthdibperificAansgdutiotivigritng methadouasd/ cisedio eNoacerthelefficieneyixhthe

affinity-bagge Phaos RSN RS ?%ﬁtrﬁ%ééﬁ%%érg}{ HRERG RIgHY E%%%%&?%&%?&Hg@f‘%ﬁ@“ on,

reducing the phage capture time to lower backgrounds and the addition ofun.biotlngtlated target to
eliminate é‘l’é’lé@%‘%i?ﬁ thesipieptoptat ba Bsegn by Merifs liswersiviviestyserstied tee et al.,
supra. Frashiheifissheoungenf seiecto subrol chmetidiaigahdRacatertyrge arapitigdivasmobserved
suggesting a large number of clones. were present in each library with reasonably high gffinity for
R o B e e g e T

rodfid 3 alibeshbraiges werectobhBhiscnhodmaetdbe anthods offthiviraispeotanbersed duriakitisglection,

clones frompasheiihes byibsanRcRoNit Waisod) witelug ad:ish slenemindhe-iRcakes inrassing HVR-L1
and HVR'II_%?’ W%I’f identical to. hus5D5.vl, howevgr, new sequences were observed in libraries targeting
HVR-L2, FVE" ,YF?{V‘Ra?—?f’- A HVBEREIER IS *rhe library pool consisting of the combination of
all 6 libraries wadndmmnimalteditbsntsararsivody dfcha theiioRead Belitsedrip sunpiestifly ttabitiessen

SequencesyERy iﬂx@sﬂ%f‘e@@ﬁéﬁ:%‘%ﬂ%%ﬂxﬁm@ﬂ dQr Aﬂ@%&&ﬁ&fﬁ}&&éﬁﬁﬁl@%&%ﬁ;ﬁtﬂfeS_were
screened by phage ELISA and 25 then expressed as Fab protein and their affinity determined using
Biddore. < 1sfetine é%%?ﬂbﬂﬁ‘ét an antibody of the invention such that the antigen activity in the subject is

inhibited. Preferably, the antigen is a human protein molecule and the subject is a human subject.
Alternatively, the subject can be a mammal expressing the antigen with which an antibody of the
invention binds. Still further the subject can be a mammal into which the antigen has been
introduced (e.g., by administration of the antigen or by expression of an antigen transgene). An

30 antibody of the invention can be administered to a human subject for therapeutic purposes. Moreover,
an antibody of the invention can be administered to a non-human mammal expressing an antigen with
which the immunoglobulin cross-reacts (e.g., a primate, pig or mouse) for veterinary purposes or as an
animal model of human disease. Regarding the latter, such animal models may be useful for
evaluating the therapeutic efficacy of antibodies of the invention (e.g., testing of dosages and time

35 courses of administration). Blocking antibodies of the invention that are therapeutically useful
include, for example but are not limited to, anti-HER?2, anti-VEGF, anti-IgE, anti-CD11, anti-
interferon and anti-tissue factor antibodies. The antibodies of the invention can be used to treat,
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combined library with changes in HVR-H3 had improved affinities compared to huSD5.v1 or the
murine 5D5 monovalent affinity (Figure 4). These clones had either S/T at position 94, R/S at position
96 and T/S #QHORSITO and P/S/A at position 100a. The best clone, clorRCTAROGIB 2% had 3
changes from hu5D5.vl (94T, 96R and IOOT) and a 13-fold affinity improvement. 30 Thus starting from
the graft of the 6 murine 5D5 HVRs into the human acceptor scaffold, the expansion of HVR-H3 to
include po§fibit dalpTPiREERiHEY Sharaverydeitisarench ahges o RIRE VR disteses.fdispHernemn 5D5
3ntibogy (;Mﬁhditﬁvﬁ@kié(ﬁﬁiﬂféﬂ%&ﬂbﬂbﬁﬂi‘ﬁl?ﬁk}éﬁ&sﬁ%Hfa}%?adﬁ&ﬁfflfo&lﬂf%rﬁlﬁl@%ﬁlgeb%@Bﬁ&% antibodies
escribed herein have heen determined to e at least comparable . biological actjvity as the parent
iseie i R S e R B e
Characterizationloglish, astitsoth), by phthatareintiod oth@ gteadwiredh{alsphrgibrepithtdid sstomed amdh” and

"OA5) anﬂﬂ}é&b@d@ﬁ@@@y&aée@%@hﬁﬁﬁﬁ%&@%&@&%ﬁ%ﬁ&%ﬁ@%@%@&.Were tested. 98 WO
2006/015371 PCT/US2005/027626 Spegiflcal(lg}(, the "OA-5D5.v2" antibody comprised a single Fab

arm comprising VA3 RSRFSmARIoLeRs erithedsnd thedmieniion Bigraalicdo wHé AL YRISS fused
to an Fc relgianiigadtinaydin theking pedgicnforag aidotplgxidekuestrdineridiqolypepiigehe diggidsing

ihe Fe sedgaie dS0ig iR EIguE 434N A0 AN BeRolyneRIGe amIEIDS s i sedyence

depicted in Figure 14. The antibodies 5 were characterized as follows: n an assay to test ability of
OA-5D5.v3 o BYsRHCBiAaRf§ a8 RicT B s Pecibis rttibesiesspschalonns atses o bierRAGiEsidding to its
receptor abilehss Bt Welifas Wi @orpRARIDA6H RIS mBRAa 8,CRIpaiicsane wsmedanrtinedy (which

comprised_a.Fab, arm from the muri arent.5D5 antibody (varia eéio ins. depicted in 10 Figure 7)
fused to alﬁ%ﬁ%n (t:g%efh %Ill’] : and. ghr:)ftihel?“éengfgg f%?%?em%a{/gé%st%nrg () lﬁg{oﬁlé]glaflp %grr#é’s%d across
an antibodrdenreniandon iammgkrereatns serpi3eto nzntntlyurides wopriitorenadsdescritfad in the

Materials agshiMethosis:Rastian: 30N BtepySasiiaHndiaheie anteniivaluadhat yas less
than about half that of ac arator adntibé)dey such as the chimeric one-armed antibody and OA 15
Ll s R

5D5.vl. Ndt A S & I BIoRR S Wi BRREFTEEY M an the reference chimeric antibody. See
Figire 8. (2) In alhgexaiy eonhodimbilityaofi@nuaReMZts rvhilpiiHE Borevdpidy acjiveichy @e 5D5.v2

was able 19, {plikl HnRseIRERRIRAGH YRlIpRiak eRShAR WallkamilRsWR iRRMRAIRLARURGAIeS as
described in (1) above. When tested across an antibody 20 concentration ran\&g of about 200 to 0.19

e. \ . . y |
nM, underLBFRRioRYSR BB ds(Aredaemalizs i be BrgsthanTBlios Bisirant RerpairsaivaWas found
to have arf@86Gmwithcaoniiigadakilag khssathatreadbowicifithatdsf dncompabatimentithodytsiweitas the

chimeric opgzarmed %mmm%fe%%%égé SR oS L) %&B%Vo% Was feiesigd.for

cross-species binding among human, primate 25%£Flchyﬁnqmolgus monkey), canine and murine (mouse).
0R5D5 VIS ik s BittrdiEuifRang e iamisthParsin TS &RbTHBRARS ficreligiaiEiReceptor,
but not canimkoactivitiioeHEnaustpofaialanseairHOMNA gndonuclease.

Antibodies of the invention can be used either alone or in combination with other
compositions in a therapy. For instance, an antibody of the invention may be co-administered with
another antibody, chemotherapeutic agent(s) (including cocktails of chemotherapeutic agents), other

25 cytotoxic agent(s), anti-angiogenic agent(s), cytokines, and/or growth inhibitory agent(s). Where an
antibody of the invention inhibits tumor growth, it may be particularly desirable to combine it with
one or more other therapeutic agent(s) which also inhibits tumor growth. For instance, an antibody of
the invention may be combined with an anti-VEGF antibody (e.g., AVASTIN) and/or anti-ErbB
antibodies (e.g. HERCEPTIN® anti-HER?2 antibody) in a treatment scheme, e.g. in treating any of the

30 diseases described herein, including colorectal cancer, metastatic breast cancer and kidney cancer.
Alternatively, or additionally, the patient may receive combined radiation therapy (e.g. external beam
irradiation or therapy with a radioactive labeled agent, such as an antibody). Such combined therapies
noted above include combined administration (where the two or more agents are included in the same
or separate formulations), and separate administration, in which case, administration of the antibody

35 of the invention can occur prior to, and/or following, administration of the adjunct therapy or

therapies.
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(4) OA-5D5.v2 was tested for its ability to inhibit cell proliferation in the presence of HGF. As shown in
Figure 10, OA-5D5.v2 inhibited cell proliferation at least as 30 well as its chimeric antibody
counterpart WeR®AMFFEv1 (as described in (1) above). When tested acroRCIU2RHIFIRF626
concentration range of about 0.01 to 100 nM, under conditions as described in the Materilas and
Methods section above, OA-5D5.v2 was found to have an IC50 value that was less than about half

that of a compa&BP%Hh?ﬁléid’@ O RveRignd At At Re TheraRr s P B S A AT BIAEIDRY A5 See Fig.
10. Specifiaibisleimgand, dokBI. p2-dadhe, Mbtdransie ciachpealiswdsintapiitmedrpyakdidsaamalysis. (data

not shown) 99,0, 2000/ QLA A ECTVZR0SI0P IR, 51 AP ERAVA AR EIGIRETS abily o

inhibit receptor tyrosine ation in the presence o own in Figures 11A and B,

OA-5D5. VIR FaRIBTEHT BB P BETAL BHY s BIYaPgrinarr Pl Rastngoys admbodlrtomcBrddiions from

aboyt 10 t@d QR diYlisSeeabigadiifi and Sy i DAHRS paisiasiesied daiming voefftgary using a
tumor xeno raf O(goel ba}:se ?E § n%ﬁatlc ttumor fgell llne KP4 Res Its from this effi acy s study
showed t SBB02 & ySI\}\I/as %é%ua%le% %H‘rﬁ%mg And cgﬂls‘f}ﬁ%v?gﬁlrltsagg%nco? Gmors in
vivo. As shuwnqmngpellglrmeTeaW@s vhnthdethel odwioistatorifbriedsr oirehis-animals treated with the
antibody. 10 PARTIAWREFERENGEH S ThReeish Ru Rarikauich-Miagkavediniaskaya A

Leonard, E. J., and Lerman, M. I. (2003). The soluble sema domain, of the Ron rece tor |nh|b|ts

MSP- .nduEaéal?aegﬁ?awawm?ﬁdm&atmmcmﬁﬁﬁgﬁp¥8r GONIFFARIBAT JUBCOUSH I
Nardi-Dei pettidubsniakyddr, iBagoraldd, the RRejashaniamakbdng taatkdl,, thﬁ)émméc@d@uwhbb A W.,

and NikolqyDuf i%ﬁ@&h@%&%@ ALUS.RARNANG: daiddy SraRIAIRINngaRedyle. Neuron 39,
589-598. Bardelli, Longati Gramaglia, D., Stella, M. C.; and Comoglio, P. M. (1997). Gab1

coupling radmigistfaionVIGe %E%‘B{]é‘i‘grﬁﬁ ﬁfﬁ?ﬂﬁﬁéﬁ%%‘&ﬂ%%f?é%ﬁ@%@ﬁ%ﬁﬁ'& RS correlates
with the trﬂnﬁdﬁﬁwmgrﬁedemﬂa& Eimmﬁpmﬁam Bﬁﬁﬁa&ﬂ&ﬂﬂﬁ@ﬁ@&tm&e antdtCanegliouded M. (2003).

Tyrosine kinase, si e |f|c Iessons fr 8,
527-533. §fad? ]g??let m(zia:lc seétﬁ?%anne% eﬁggfﬁ&m% Qﬁuﬁc'ﬁ%%?ggq@%s% E%%SGH'[IBJ

roléSfor th@n@lmte@fr@éé}@sbfssmftﬁ)@ mvgnaﬂe ﬁ@f%@&@rﬁ%%%d%@ﬂ@ thél%ﬁréiqﬁﬂb“ﬁa@waﬂ% 376,

768-771. Bipshoan dsdssdd@¥bot. BREG ale fiepisieitdi. thilakae Bosiegehdavitohdalidiaaid Yarden,
Y. (1995). The four lnun obu ndo ain of eIIf tor re rsou les ligand binding to
25 signal tra{ln%%clflon Ee#%% 765¢ f%t 5?)? E %Ssoztﬁ re\?aé%f:’uer p?g?é) feﬁg ‘A, Bruix, J.,

Rodes, J., and BEmr@hwrwe(ll@g@).t@m@qﬂmﬁhﬁﬁ\aéﬁ/éhwppmm ﬂ‘?ﬂ@gﬁfér@m@ﬁ’é&%’eﬁ}@r carcinoma.

Hepatomgﬁﬁ&e%ﬂ@@'(%m&%@@@r@ o in BdHbthation winipdetle a&n‘:—s steRabchenMdidpiagiagtnts) wyiande
Woude, G. F., and Aaronson, S. A. (1991). % tlflcatl n of de I(ﬂ)ato%/ agrowth fa%t%r receptor as
it dbs 7t t

the?R-met fi7BT8Y 90 BHER5 SN HP5a P %XP severity afid course 0

disease, whether the antibody is adrmmstered for preventlve or therapeutic purposes, previous
therapy, the patient's clinical history and response to the antibody, and the discretion of the attending
physician. The antibody is suitably administered to the patient at one time or over a series of
treatments. Depending on the type and severity of the disease, about 1 pg/kg to 15 mg/kg (e.g.

25 0.1mg/kg-10mg/kg) of antibody is an initial candidate dosage for administration to the patient,
whether, for example, by one or more separate administrations, or by continuous infusion. One
typical daily dosage might range from about 1 pg/kg to 100 mg/kg or more, depending on the factors
mentioned above. For repeated administrations over several days or longer, depending on the
condition, the treatment is sustained until a desired suppression of disease symptoms occurs. One

30 exemplary dosage of the antibody would be in the range from about 0.05mg/kg to about 10mg/kg.
Thus, one or more doses of about 0.5mg/kg, 2.0mg/kg, 4.0mg/kg or 10mg/kg (or any combination
thereof) may be administered to the patient. Such doses may be administered intermittently, e.g.
every week or every three weeks (e.g. such that the patient receives from about two to about twenty,
e.g. about six doses of the antibody). An initial higher loading dose, followed by one or more lower

35 doses may be administered. An exemplary dosing regimen comprises administering an initial loading
dose of about 4 mg/kg, followed by a weekly maintenance dose of about 2 mg/kg of the antibody.

However, other dosage regimens may be useful. The progress of this therapy is easily monitored by
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Bussolino, F., Di Renzo, M. F., Ziche, M., Bocchietto, E., Olivero, M., Naldini, L., Gaudino, G.,
Tamagnone, L., Coffer, A., and Comoglio, P. M. (1992). Hepatocyte growth factor is a potent 100 WO
2006/01537W e PHISI3005/027626 angiogenic factor which stimulates endttRaliA008037@¢lity and
growth. J Cell Biel 119, 629-641. Coltella, N., Manara, M. C., Cerisano, V., Trusolino, L., Di Renzo, M.
F., Scotlandi, K., and Ferracini, R. (2003). Role of the MET/HGF receptor in proliferation and invasive
behavior efnutEeRa (e E2E597,1162-1164. 5 Cooper, C. S., Park, M., Blair, D. G., Tainsky, M.
A., Huebngtides S Mgrufkerd¥s, and Vande Woude, G. F. (1984). Molecular cloning of a new
transforming gene from a chemically. transformed human ce&l i ' , M. F.,
Olivero, M., Giaggr?ﬁﬂtl, ?&.?SB%:F@% .,l?fﬁréé?glé ,a%fa,rtlﬁ |?(§)ss%%/rfu E.I,Ll{l%l%rd ﬁ%@?ﬂgﬁ%é%ﬁﬁ%‘%g%% S.,
GiordanoiSatraand, eteabn(odgBy/ @ dingnosicetibndisetlenimehadaber e rrovided/HbwEraesYor gene
during the prograsRieR Al seloreskalifansara iR GanerRidR asd: dfidr Abdciftargisnhe KooMinderger, M.
B., Mendrola, J. M., Cho, H. S., Leahy, D. J., and Lemmon, M. A.t (aqlosgd ?Glgractiv?efoitsggﬁ%%or
by removi?f@‘tﬁ'?ﬂﬁl‘%?@fﬁiﬁ%rstﬂé‘ﬁ!%té?ﬁﬁWB%T&H’B%%iW%?N?@H%%OﬁC ‘Mot EBIPPE 509517 Flirge, K. A.,
Zhang, Y aWariepadftaneiMiodies Sask of PBRAY. Vet seveiptohp)ds sinenkipsiten shithriey itsdiyihfing

through aga%%eef&lﬁmﬁoé?&%g%a&ﬂo%,e @&e‘é%ﬁ%e@ﬁfé,e[swenanmeagwngtt@yeawditﬂeemn,
T.C., Adams, T. E., Lovrecz, G. 0., Zhu, H. J., Walker, F., Frenkel, M. J., Ho%/%%t,mP. A., et aI.TSZOOZ).
0

Crystal sttty bR S ecsrss R Gl FE g6 M- RUABET S R PLIRFALEIRIES PR ST A
trapsformingigsavsibpiagisieaiabir. vy elhipde#6B3-ifedidtEstieyarsl ldst Yeulasydgdt, iMiguel, R. N.,
Blundell, Tobd 8IS dr affBuf ol HANNERATRY el Or AN AN G RAICh BLARL Fordbd 4RO,

Functiona?%ngp And domain Stricture o MET, the product of the c-met protooncogene and receptor
for hepatosytbigrseainsiberradiiearofrhoicePied RiAsea MSEPFs the @gﬁ}?ﬁt{ﬂaﬁ‘?@fuﬁﬂ%uoslahti,
E. (1999)-ct5}£%ﬁ|§@(§j Aralinenbeiena a8 mfiRddi0ht dhe it bat) avhiSreit a1 oorfpoGinm odtopidss an
Artigiani, S., Gilestro, G., Barberis, D, Tamagnone, L., and Comogli : T horin
4D recept%?tb%ﬂe?'r8fstffﬁ\%v§?}é°678nv9tﬁ)})§/ Sggﬁ%qiﬂ%&vavil?ﬁrmle% alﬁ%r{l%)ﬁ (é)llic{% R%%Qgﬁiné?ggfgﬁoﬂ% Di
Rerzo, M cEmpNsirisimtiosprifes R fuoseiotexiSagrisahcartish bamsirsrpinyhis qoeahimsiioftkfesis of
the protein enGagded DY HR-CoRBHRIOIGRREQIBRG RNCANRNBAhkIBA-1RBRc030 LivsiBnonposMaite,
A., Williams, T. A., Artigiani, S., Gual, P., Bardelli, A., nglico C. Ml)c%g@ilﬁlgalﬂwge%%&)e%p15371
PCT/USzfﬂﬁ%uﬁfféofr%aﬁaé’aﬁfﬂ?focegﬁﬁﬁlf’o‘?‘ﬁ?‘fﬁ‘?r( ﬁféﬂYﬁIgfent pOINt MUtations in the met
oncogeneshivifdistinatabioitgicanpmimer fewnl soabigl] oreagengsuMisinampbEmEeuisRbstspible
Matsumotg, f¢., NAKATWIA. JosNRKRIIN0Hinj@ R BRPRl R MRSy ERiiRPRIa eSS 18fion and

hepatocyte growth factor on central nervous system neurons, i vittro. J5 Neurosgli Rgs 43 554-564.
20 dextrose solution. It may further include other materials desirable from a commercial and user standpont,

including other buffers, diluents, filters, needles, and syringes.

The following are examples of the methods and compositions of the invention. It is understood

that various other embodiments may be practiced, given the general description provided above.

25 EXAMPLES
Materials and Methods
Residue numbers are according to Kabat (Kabat et al., Sequences of proteins of immunological

interest, 5th Ed., Public Health Service, National Institutes of Health, Bethesda, MD (1991)). Single

letter amino acid abbreviations are used. DNA degeneracies are represented using the IUB code (N =
30 A/C/G/T, D = A/GIT, V = A/IC/G, B= C/G/T, H= A/C/T, K=G/T,M = A/C,R = A/G, S = G/C, W=
AIT, Y =C/T).

Direct hypervariable region grafis onto the acceptor human consensus framework — The
phagemid used for this work is a monovalent Fab-g3 display vector (pV0350-2B) having 2 open
reading frames under control of the phoA promoter, essentially as described in Lee et al., J. Mol. Biol.

35 (2004), 340(5):1073-93. The first open reading frame consists of the stIl signal sequence fused to the
VL and CH1 domains acceptor light chain and the second consists of the stII signal sequence fused to

the VH and CH1 domains of the acceptor heavy chain followed by a truncated minor phage coat
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ligand-indygedsreeanter dimes TR onabd antigdyives SCietipdiedbecshenor PEIBReBENI S ol
Chem 267, 10008 108 R okt GiredP AVR M PRSP SAODY i 1898 VORI HRBE S s et

proto-oncogene but not epidermal growth factor receptor ar.c-erbB-2 in primary hum qlorectal
carcinomzesienn e graftediig 1hg BumancoBRUsYS RFCﬁPt%BH?“WInSF%E‘gg‘lggﬁlgéﬁe{r%(%@éo%? Robbins,
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and Di Revizopitleptidofo sacNaxpshwaiFhitite st atemecbanesne? SresgeRe AR AIRinoma
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21)1)6/015371 PCT/US211115/11276 2 6 Love, C. A., Harl . gﬂg, M@.\/ﬂg, S. J., Stuart,
D. I., Jon&&clEhyperygripla eaign Bsipg 2 fﬁgdg“}& & ﬁlé)gﬁ\a’ak%ﬁ}a?r% Elazgﬁég?{ %?1% sertr1aphorins revealed by

therhigh-resciutibyperysiablireginm et SENN4 Danise SoRlEhelorrg appiserd oVEaReieeti®asagranda,
F., A“der%¥1ﬁhe§£r§t‘?£9§y A a5B00HP RudY o SIEIN, FRed AR BIZEL, 18515 (0D Bot ingioerpling of

Grb2 from the Met receptor in vivo reveals complex roles in muscle .development. Gell 87 H31-542.
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Exs 65, 225:248d Manik,0a 0-Bhikhande, & pucliintideTrenviin@ine@n avsrasSA premnt BHE SRS, R.
(2002). Ro{eeo%?esi&()onhepatocyte growth factor receptor, c-Met, in oncogenesis and potential for |

therapeuti% iR t?Oﬂ. Cytokine Growth Factor Rev 13, 41-50. It\ﬁeiner.s, % g{r\;nlfarlglaeq_re\ i})/ﬂ, Naundorf,
H.,28nd BirchmeiépfiAn g RigenBelAEshBGERAE TS ATET IASHRSAY IREA

mammary carcinoma
cells. OncagRBR-dSalt-2oMpralta iG. skveptrvide At th JiBet hapdiyviabBeargipe g3ftsplRenzo, M.

F., and Gigltrgu?g géii? position at the beginning of H2 (position 49) in the VH domain, was limited in sequence
diversity to A, G, S or T by using the codon RGC.
Generation of phage libraries - Randomized oligonucleotide pools designed for each

25 hypervariable region were phoshorylated separately in six 20 pl reactions containing 660 ng of
oligonucleotide, 50 mM Tris pH 7.5, 10 mM MgCl,, 1 mM ATP, 20 mM DTT, and 5U
polynucleotide kinase for 1 h at 37°C. The six phosphorylated oligonucleotide pools were then
combined with 20 pg of Kunkel template in 50 mM Tris pH 7.5, 10 mM MgCl, in a final volume of
500 pl resulting in a oligonucleotide to template ratio of 3. The mixture was annealed at 90 °C for 4

30 min, 50 °C for 5 min and then cooled on ice. Excess, unannealed oligonucleotide was removed with a
QIAQUICK PCR purification kit (Qiagen kit 28106) using a modified protocol to prevent excessive
denaturation of the annealed DNA. To the 500 ul of annealed mixture, 150 ul of PB was added, and
the mixture was split between 2 silica columns. Following a wash of each column with 750 pl of PE
and an extra spin to dry the columns, each column was eluted with 110 pl of 10 mM Tris, 1 mM

35 EDTA, pH 8. The annealed and cleaned-up template (220 ul) was then filled in by adding 1 ul
100mM ATP, 10 pl 25mM dNTPs (25mM each of dATP, dCTP, dGTP and dTTP), 15 ul 100mM
DTT, 25 ul 10X TM buffer (0.5 M Tris pH 7.5, 0.1 M MgCl,), 2400 U T4 ligase, and 30 U T7
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15 (2001). MET receptor is overexpressed but not mutated in oral squamous cell carcinomas. J Cell
Physiol 189, 285-290. Naka, D., Ishii, T., Yoshiyama, Y., Miyazawa, K., Hara, H., Hishida, T., and
Kidamura, NYQ1299¢P158¢tivation of hepatocyte growth factor by proteolytie ®6AVEP2M9NE7626ingle chain
form to a heterodimer. J Biel Chem 267, 20114-20119. 20 Naldini, L., Weidner, K. M., Vigna, E.,
Gaudino, G., Bardelli, A., Ponzetto, C., Narsinihan, R. P., Hartmann, G., Zarnegar, R., Michalopoulos,
G. K., and reflynegasodan 3 8 ehrrantiemmesiiihepatocyte growth factor are indistinguishable ligands for

the MElT receptOfTEeéﬁkl@dliiL%m’eﬁ@th%gZﬁalN@&adh ?r-isGt\c&ﬁétEmf&!Hg@ﬁ&e/yélsF@Si&iﬂ@ztul.AMe@M'@ro,"M.,
Comoglio, P. M., and Dj Renzo, M. 996). Qverexpression of the met/HGF receptor in renal ce
oo TR R S A0 e MRl eT VAL Ul KO RIECRALAAS Eoehan, E.
D., KamikuiB¢dandHigatadarofiucC Herasddik bafireirbidiedMutiunNyoed) praduct, and tRatdg ddnd 1997).

Assqciatiogof, g puiLis g Alerio Ry ianPIOIRIR ALY Wt AR RS RRAGKR OB JRGIGLIEGRPIOT
requires a functional Grb2 binding site mvolvma/étq;g}osme 1356. J Biol Chem 272, 20811-208109.

Nusrat, A. SPHREY! o 2xoIELEehrar K o, T dittoleder, 22551 | DEp-ARNEPED): Rogerm-tlifbakhd 30
Madara, J.tlan§f@d BO-Helkitae i gemlytkhiacheisaatidrafaciod eftatisconteipitbelile Regs ltiiary Of

int llulagjunctions.in ir d I} i teral.nolarization of c-met
103 WO 2 B T g B B R M et

epithelia, dfffsframeshcnEadebEnarEpar il BPE&i8®1ied model epithelium. J Clin Invest 93,
2053-2065. Ogisorid fillsh it profict NdE@kén Qledndliaip Snd ¥iatnapaltsdvhid§5320 cklis SaitRolfegated

Sakarnoto, Inoue, M, ir ., .and Yokoyama, S. (2002). Cry, sruc%re of the complex of

human 5 e%?ggrﬁggﬁeﬁ?gv%ﬁgﬁor an%éercpgﬁ Sratség%ggg %%rggzglrlﬁlé%ﬁgé%et%}if% o 2”ﬂf%%livero, M.,

Rizzo, M., 32838363 ROWadatieryGizPerngrchitt, -S2, NiBoindepdndent Plagsh\R aemgiongs frena, N.,

Natali, P. G,. &}ali (Hoaek @Y@E@W&%ﬁi%‘aé’s@s %[.Qfg%ggh “hepatocyte growth factor/scatter factor in
[ r

human non-small-cell qur%? carcinomas. Br J Cance , 1862-1868. Olivero, M., Valente, G., Bardelli,

A., Longati, P., Fdhess SeectipncebhchumanAHE resepionpes aqriedand tsed esanbgision WOLRY Di

Renzo, M. ) (R NOVE mYitelion. i 88 AP Jeingding 1Sits, aidhr- MEJ.onGeenaiikesine kinase in a
HPRCC family. hit J Cancer 82, 640-643. Orian-Rousseau, V., Chen, L., Sleeman, J. P., Herrlich, P.,

and PontaTHEreSg0 2jateTiiane) réquirdal P BYotis Hisddstivradeisaleqtionr svriis s fgreatingreestks Dev
16, 3074-308g a5k M saf2eeRadse£ROPRIcsI B ronail Bl bdtio) Brigw wRrelblddlail f6.1G.uang Vande
Wout, & SS4ISEE B oL e rseters Sl Gl 5y SRR Benile Mo
pro-hepatosyteigmsnt By by PasinEd WK e (RiktPdoaglitatorgto thxwells BId) G hebapd7
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Plotnikov, AmpifiStineesTogéd, cdlistdudbHBKST Relmn dhivierarhgnaw, dver(lg0 9) 3Bt ict AdAT Bdsis for
ng/ml carbanecillin. The titers of phage eluted from a target coated well were compared to titers of
phage recovered from a non-target coated well to assess enrichment.
25 For affinity maturation, phage libraries were sorted using a solution sorting method. HFGR-Fc
was biotinylated by mixing 500 ul of 3.6 mg/ml HGFR-Fc in PBS, and 10 pl of 1 M Potassium
phosphate, pH 8 with 20 ul 4 mM Sulfo-NHS-LC-biotin (Pierce). Biotinylated HGFR-Fc¢ (b-HGFR-
Fc) was purified using a NAP5 column (Amersham Biosciences) in PBS. Microtiter wells were coated
with 10 pg/ml neutravidin in PBS overnight at 4°C and then blocked for 1 h using Casein Blocker
30 (Pierce). In the first round of panning, 200 ul phage suspended in PBS containing 0.05% Tween 20
(PBST) and 1 % BSA were mixed with 10 nM b-HGFR-Fc for 1 hr. Phage bound to b-HGFR-Fc were
captured on neutravidin coated wells for 10 min and unbound phage were washed away with PBST.
Phage were eluted using 20 mM HCI, 500 mM KClI for 45 m, neutralized, and propagated in XL.1 blue
cells (Stratagene) in the presence of KO7 helper phage (New England Biolabs). Subsequent rounds of
35 sorting were performed similarly with the following exceptions: in round 2 the final b-HGFR-Fc
concentration was 5.6 nM, in round 3 the final b-HGFR-Fc concentration was 0.1 nM, in round 4 the

final b-HGFR-Fc concentration was 0.5 nM and 780 nM unbiotinylated HGFR-Fc was added to the
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FGF receptor dimerization and activation. Cell 98, 641-650. Ponzetto, C., Bardelli, A., Zhen, Z., Maina,
F., dalla Zonca, P., Giordano, S., Graziani, A., Panayotou, 25 G., and Comoglio, P. M. (1994). A
multifunctioN&#P @8ek§3Sike mediates signaling and transformation by the heQEGT3AS YRG0t
factor/scatter factor receptor family. Cell 77, 261-271. Ponzetto, C., Zhen, Z., Audero, E., Maina, F.,
Bardelli, A., Basile, M. L., Giordano, S., Narsimhan, R., and Comoglio, P. (1996). Specific uncoupling

of GRB2 FPURHRERAY PERE RGPPSR ETERHTaYHERts on transformation and motility. J Biol Chem 271,
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Gherardi, E., and 5 Birchmeier, C. (1995). Scatter f e te growth. factqr i sential for liver
developm S R g oa O A T B B MRt coleh il FRnerl
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in the tyrogingddnaseraemain it by RIRig RReaaensih Ranlaystenalicarcigmas PiatyGenet 16,
68-73. 10 Schmidt, L., Junker, K. Nask%jlgawa,rgaé Kintj%')gki, T., Weirich, G., Miller, . Lutbensky, l.,
Neumann-RPOBIORs (hersoig V)1 hg oy 695" RIBVEPWER RIS 8% 2Rkt Brdt8Chncogene in
papillary rerreksartmomagui@ncodetesnis; 2843, B60 waLmgiakan Hanigiestizgty Bmrhe &abyclovioshihara,

H., Miyamgig).Yeq 02 16 sdiacd offig¥agRa, K., Sasaki, Y., Ito, A., and et al. (1994). Expression of the
c-met protooncogene in human hepatocellular 15 carcinoma. Hepatology 20, 1231-1236. Tamagnone,

L., Artigiani, S., CHEATPfuear sndHeies Detespingtior:-En&sess 1RO RAKEEIY, Y Goodman, C. S.,
Poo, M., ehedst&29)s, Rlexnsdse adahgedanedpaiweaeitdeatochiansndeyh br dreephaecispdd, and

GPl-anchored semaphoring in ¥erehraies: Coll 9%tk dnd SBRESE AR real aee MR 8N,

Cooper, C. S. (1988). Structure of the met protein and variation 20 of met protein kinase activity
am@dng huffaaetifrbar celPRreS o8P Ohteds serehrvesid Smrsnirifugeitmruspendad it dhaiio, P. M.
(2001). A sighaliny atapterienstiondrsndphatie adnisrteidze thsbcontpakiob Gl depandent invasive
growth. Ce}l 11%75%%3- §4.a ehara, Y., Minowa, 0., Mori, C., Shiota, K., Kuno, J., Noda, T., and
Kitamura,ﬁ? ) ). acemdl defect and embryonic lethality in mice lacking hepatocyte qrowth
factor/scatter factdimiarersPRLion yom petoryah by sembicaplamangeorarsinge Bldgoe Neural

developmeptn THErFeraRiCH R MR QUIUaICR spoide B R UM s Wigidaekalied., Di Cesare, S.,
Sachs, M., Brinkmann, V., Behrens, J., ind Birchmeier, W. (1996). Interaction between Gab 1 and the

c-Met receprseririeniekiitadd (e PACHORLIBRBERT Bpreairsteso MiSF Rty EIRERN Rarlie ¥, 173-176.
105 regenerated using 100 mM HCI. Binding response was corrected by subtracting the RU from a blank

flow cell. A 1:1 Languir model of simultaneous fitting of ko, and kogr was used for kinetics analysis.
Electro-chemiluminescent assay for OA5DS blocking of HGF / cMet binding
Purified cMet-Ig protein produced at Genentech (South San Francisco, CA) was biotinylated
25 by incubating with 20-fold molar excess NHS-X-Biotin in 0.1 M NaHCO3, pH 8.5 using biotin-X-
NHS (Research Organics, Cleveland, OH). Purified human 2-chain HGF produced at Genentech was
labeled with BV-TAG (cat # 110034) via NHS-ester chemistry according to manufacturer’s directions
(BioVeris International, Gaithersburg, MD). cMet-Ig-biotin (500 ng/mL)) , HGF-Ruthenium Tag
(250 ng/mL), and titrations of OASDS5 antibody ranging from 3333-0.21 nM of antibody were
30 incubated together in a volume of 100 ul of assay diluent: PBS + 0.5% BSA /7 0.5% Tween 20 /
0.033% Proclin (Supelco Inc. Bellefonte PA). The mixtures were incubated in sealed polypropylene
round bottom 96 well plates (Corning) for 2-4 hours at room temperature with shaking. Streptavidin
magnetic beads (Dynabeads, BioVeris) were added. Following a final 45 min incubation with
vigorous shaking, the plates were read using a BioVeris M-Series instrument (BioVeris International,
35 Gaithersburg, MD).
KIRA (HGF-dependent -Met Phosphorylation)

A549 cells (ATCC, Manassas, VA) were maintained in growth medium (Ham’s F12/DMEM
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WO 2006/015371 PCT/US2005/027626 Wiesmann, C., Fuh, G., Christinger, H. W., Eigenbrot, C.,
Wells, J. A., and de Vos, A. M. (1997). Crystal structure at 1.7 A resolution of VEGF in complex with
domain 2 ofE2P6A1BEEptor. Cell 91, 695-704. Wiesmann, C., Ultsch, M.R¢T/Ba25821426and de
Vos, A. M. (1999). Crystal structure of nerve 5 growth factor in complex with the ligand-binding domain
of the TrkA receptor. Nature 401, 184-188. 106 The invention claimed is: 1. An anti-cmet antibody
comprising%a¥ (rond fslondi AbYe ofrisime Hifpiriahbe wing rerumct BBy RizmcSa i@V NEHC
sequenceTiepigiad ik IGr tha (S QM N&k trulBR)ulanek (ra d@ﬁﬁlﬁb&ﬁn\gﬁl&#ﬁlﬁsg aEIn )
comprising HVR 1+ VR2-1 C apnd HYR3- LC sequenc icted.in FIG. 13 (SEQ ID NO: 183-185).
o The anteidl o o B s e B s A e e
FR3-HC dnerPrRanat3déqgerdd sedicies e d 1ad SHOwaeNaum 8196 f8 3Thé@ntibody of claim 1,

wherein thgelight %ﬁ%ﬁ@@ﬁ@%ﬁ@@d&@éﬂ@fﬁ%@ﬁe%ﬁﬁfy@dﬁ%k%iﬁﬁﬁtL&ﬁ{‘ﬁmgﬁﬁéhﬁ‘a uence
depicted in FIG, 13 (SEQ ID NO; 4. The antibody of claim_1, wherein the heavy chain

179-182), :
variable dSfEAEs ﬁ'ﬁ%&‘?&lﬁﬁﬂﬁfé é?{’ézlqetm%%lﬁﬁ@‘#ﬁl%g’e%%ﬁ%a&@fﬁ&éﬁwsﬁ% 13
(SEQ ID NBtei8AB0Y EuitHiedightonaid NariHEE Gomainlrompddes AR pl@:sFRR 16y FR3-LC and

FR4-LC spoianasseRicRitith i ritdeERIRNR: %%S}&éé- §n|§éé_ﬂ %&%@%&iﬁggﬂﬂ% jgherein the

antibody comprises CH1 sequence depicted in FIG. 13 (SEQ | e antibody of claim 4,

wherein tR8%AGGEY FiBHipsi fechralasics et 2802 pRee ih MAGurPBleserte Iy e Prafsssy. The
antibody ahlglsing dhclubit rpincHasdhiiao0ylGioBhphHIS €S Serple e DeRisted JNTid Gsaés (2 ID NO:
195). 8. TE&%QQ&P%%@JS%% N UNGEF LIRS 40D erJI%PrRE&%é’ a}lceenéﬁ%‘aﬁ‘ydu‘s’%l‘&?ﬁ?&%rg‘iﬂ egion,
wherein the Fe regioh comprises a first and a second polypeptide, wherein ttie Tirst polypeptide
comprises tHESFRsSBRER i yepidriarmtml Gifsmbup NB)- 198 peihthereheweein puipelstde
comprisesthe SeskeBdeHepIRIaiNYT iGs IbdBEQUDNAALI6H XOR SThaanibodyelmiain 1.
the Fe ret B Ao S Tt A LS oSS ot (e e L AN LA Solypeptide.
eath compreslaekusngioirsinmXuEld (Reprthe hdrsenicto Widic ignse Gldm dieBY THA GhiabelndiB6d9 of claim
10, whereindBe:firstRANReRIVE: comRisesiedm %?sqg%ﬁﬁ@tr g?r? g%éqiﬁﬁé&élga; é@l.\%g % A Oi 2192)
composiOT GEHBAT e T L VB SF 5 of U hb-1- 3 g a4 gL PREERFR3ERIton of clim
12, wherevgtieus smbiogitiorpcondprisegneticarrids. (Dynabeads, BioVeris) were added. Following a final
45 min incubation, the plates were read on the BioVeris instrument.
20 Cell Culture and proliferation assay
BakF3 is a murine IL-3 dependent lymphoid cell that normally does not express cMet and does
not respond to HGF. However, in BaF3-hMet derived by transfection with a normal, full-length
cDNA for human c-Met (Schwall et al., J.Cell Biol. (1996), 133:709-718), HGF stimulates
proliferation and survival in the absence of IL-3. BaF3-hMet and BaF3-neo cells were routinely
25 passaged in RPMI 1640, 5% fetal bovine serum, 4 pl/L B-mercapthoethanol, 100 U/ml penicillin,
100 pg/ml streptomycin sulfate, 2 mM L-glutamine, and 5% WEHI-conditioned medium as a source
of IL-3. To measure HGF-dependent proliferation the number of cells after 3 days of treatment was
quantitated by adding 25 pl Alarma Blue (Trek Diagnostic Systems; Cleveland, OH) and measuring
fluorescence intensity 6 hours later. Control experiments were proliferation of these cells in the
30 absence of HGF. H358-PSEF2 and HGF-PSFES cells were passaged in RPMI 1640, 10% fetal bovine
serum, 100 U/ml penicillin, 100 pg/ml streptomycin sulfate, 2 mM L-glutamine. The assay medium
was RPMI 1640 plus 0.1%, 0.5% BSA, or 10% FBS respectively. The assay was performed as
described above.
Immunoprecipitation and Western Blot
35 H358 cells are a cell line derived from human non-small cell lung carcinoma (NSCLC).
H358-PSF2, H358-PSF8 cells are human HGF stable transfected H358 cells (Tsao et al., Neoplasia,
Vol.2, No.3, 2000), and were cultured in RPMI 1640, 10% fetal bovine serum, 100 U/ml penicillin,
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108 P2138R1 PCT sequence Listing sequence Listing <110> Genentech, Inc. Dennis, Mark S.
Billed, Karen Young, Judy Zheng, Zhong <120> HUMANIZED ANTI-CMET ANTAGONISTS <130>
P2138R1 PWD M08 PTUT/U52005/027626 <141> 2005-08-04 <150> us R/I0&995/0218¢ >
2004-08-05 <160> 196 <210>1 <211>17 <212> PRT <213> Atrtificial sequence <220> <223>
Sequence is synthesized <400> 1 Lys Ser ser GIn Ser Leu Leu Tyr Thr Ser ser GIn LyS Asn Tyr 15
10 15 Leu ¥late/m] gseptorpyeipsuifate 2asMpRgluzmde. aMficinlossgpbpamhozdaom daagosegeence is

synthesize@rfoARQPedsdnmnyasREHBEA B Rt BV s 3 Bl S 00381 R~ 2de%3. Atificial
SO GRS ais pracelt s B0Shim SYAED Sohmahr And medam wat chinged to MpntY 1648 TP T
containing 0.5% BSA, before adding the combinations of with or without 1nM HGF or competitor
5 OASD5.v2 antibodiy. After 10 min at 37 °C, medium was removed and cells were lysed using lysis
buffer (150 mM NaCl, 1.5 mM MgCl2, 1% Triton X-100, 1x protease inhibitor cocktail, 1X
phosphatase inhibitor cocktail (Sigma, St. Louis, MO)). After spinning, the supernatant of the lysate
was incubated with anti-cMet IgG polyclonal antibody (c-28; Santa Cruz Biotechnology, Santa Cruz,
CA) bound to protein G-Sepharose for 1 hour at 4 °C. The immune complexes were washed and
10 boiled in 1x sample buffer, before separation by SDS-PAGE and electroblotting to nitrocellulose.
Phosphotyrosine-containing proteins were visnalized using an anti-phosphotyrosine antibody (4G10;
Upstate Biotechnology, Waltham, MA) followed by HRP-conjugated goat anti-mouse Fab (1:10,000;
Jackson Labs, West Grove, PA), and in the case of total cMet using c-28 antibody (1:400; Santa Cruz
Biotechnology, Santa Cruz, CA) followed by goat anti-rabbit Fc-HRP (1:10,000; Jackson Labs, West
15 Grove, PA) with chemiluminescence detection. |
Tumor xenograft study
Athymic female mice were inoculated subcutaneously with 5 million KP4 pancreatic
carcinoma cells. When tumors reached 150-200 mm?®, mice were assigned to 2 groups of 10. Group 1
was injected IP with vehicle twice per week. Group 2 was injected IP with OA5D5.v2, 30 mg/kg,
20 twice per week. Tumor size was measured twice per week. Mice were
sacrificed when tumor volume exceeded two-times the starting tumor volume, or if the tumor
ulcerated.

Results and Discussion

Humanization of 5D5 - The human acceptor framework used for the humanization of 5D5
25 comprises the consensus human kappa I VL domain and a variant of the human subgroup III
consensus VH domain. The variant VH domain has 3 changes from the human consensus: R71A,
N73T and L78A. The VL and VH domains of murine 5D5 were aligned with the human kappa I and
subgroup III domains; each HVR was identified and then grafted into the human acceptor framework
to generate a SD35 graft that could be displayed as an Fab on phage. When phage displaying the 5D5
30 graft were tested for binding to immobilized HGFR-Fc, no binding was observed.
A library was generated in which each of the HVR regions of the 5D5 graft was soft
randomized. This library was panned against immobilized HGFR-Fc for 4 rounds of selection.
Clones were picked for DNA sequence analysis and revealed a single clone had been selected. This
clone had a single change in the VH domain at position 94 (R94S) just outside the intended region of
35 HVR-H3 targeted for mutagenesis. Analysis of this clone by phage ELISA indicated it had similar
affinity to that of the monovalent affinity of murine 5D5. When expressed as an Fab and tested by
Biacore, the Kd was determined to be 9.8 nM compared to 8.3 nM for the monovalent affinity of
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5 <210> 4 <211> 10 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized
<400> 4 Page 1 P2138R1 PCT sequence Listing Gly Tyr Thr Phe Thr ser Tyr Trp Leu His 5 10
<210> 5 <2WM0G-2186/a1582b PRT <213> Artificial sequence <220> <223> seBUERAEU&54YAResized
<400> 5 Gly Met lle Asp Pro Ser Asn ser Asp Thr Arg Phe Asn Pro Asn 15 10 15 Phe Lys Asp
<210>6 <211>11 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized
<220> <2p¥EngdR e Thushis unexpodted subsiinyianipirwsifb euprgatinipns bsaRStgrRrddheryr val
Ser Pro LeDAspiposRUB G505 vixedplezehd «33 hulRiized b éiifitiahe@adBnNeomdRiFaus 223>
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aci ,%ngc()jnine, is found at this position in the murine antibody. MacCallum et al. (MacCallum
et al. J. Mol. Biol. 262: 732-745 (1996)) have analyzed antibody and antigen complex crystal
structures and found positions 93 and 94 of the heavy chain are part of the contact region thus it seems
reasonable to include these positions in the definition of hypervariable region of H3 (HVR-H3) when
humanizing antibodies.

Affinity maturation of hu5D5.v1 — To improve the affinity of huSD5.v1, six phage display
libraries were generated in the background of hu5D5.v1, each targeting a single HVR for soft
randomization. To avoid re-selecting huSD5.v1 from a potential high background of wild-type
template, stop codons were introduced into the HVR to be mutated prior to generating each library. A
solution sorting method was used to enhance the efficiency of the affinity-based phage selection
process. By manipulating the biotinylated target concentration, reducing the phage capture time to
lower backgrounds and the addition of unbiotinylated target to eliminate clones with faster off rates,
high affinity clones can be proficiently selected. Lee et al., supra. From the first round of selection,
enrichment (target dependent phage capture) was observed suggesting a large number of clones were
present in each library with reasonably high affinity for HGFR-Fc. Selection stringency (see Methods
above) was increased in subsequent rounds and at round 3 all 6 libraries were combined to generate a
seventh library pool. After 4 rounds of selection, clones from each of the 7 library pools were
analyzed. All clones in the libraries targeting HVR-L1 and HVR-L3 were identical to hu5D5.v1;
however, new sequences were observed in libraries targeting HVR-L2, HVR-H1, HVR-H2 and HVR-
H3 (Figure 2). The library pool consisting of the combination of all 6 libraries was dominated by
sequences from the HVR-H3 library suggesting that these sequences provided the largest
improvement in affinity for HGFR-Fc (Figure 3). Selected clones were screened by phage ELISA and
then expressed as Fab protein and their affinity determined using Biacore. Several clones from the
combined library with changes in HVR-H3 had improved affinities compared to hu5D5.v1 or the
murine 5D5 monovalent affinity (Figure 4). These clones had either S/T at position 94, R/S at position
96 and T/S at position 100 and P/S/A at position 100a. The best clone, clone 78 (hu5D5.v2) had 3
changes from hu5D5.v1 (94T, 96R and 100T) and a 13-fold affinity improvement.

Thus starting from the graft of the 6 murine 5D5 HVRs into the human acceptor scaffold, the
expansion of HVR-H3 to include position 94 (Threonine) and the addition of 2 changes in HVR-H3
leads to a fully human 5D5 antibody with 13-fold improved binding affinity for HGFR. Furthermore,
selected humanized antibodies described herein have been determined to have at least comparable
biological activity as the parent 5D5 antibody, for example in receptor phosphorylation assays, etc.
(data not shown).

Characterization of an antibody of the invention — “One-armed” (also referred to as “one-

arm” and “OA”) anti-Met antibodies were characterized. Two antibodies of the invention were tested.
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<400> 7 Thr Tyr Gly Ser Tyr Val ser Pro Leu Asp Tyr 510 <210> 8 <211> 11 <212> PRT <213>

Artificial sequence <220> <223> Sequence is synthesized <400> 8 ser Tyr Gly Ser Tyr Val Ser Pro
Leu Asp TyW9 2006423873 9 <211> 114 <212> PRT <213> Mus musculus BADUS05837H26Met Met
ser Gin ser Pro Ser Ser Leu Thr Val Ser Val 15 10 15 Page 2 P2138R1 PCT Sequence Listing Gly

Glu Lys Val Thr Val ser Cys % Ser Ser GIn Ser Leu Leu 20 2530 Tyr Thr Ser Ser GIn Lys Asn Tyr
Leu Ala TRperficell & @;% A3 13tippgisRreiiteder 1P e FaLcoepridng yrraeAlersEr Thr Arg
50 55 60 GEguSrealydyatiedan s puAy §3PREBI @k a8 afal waefutely td B 16ebibd tandsihérbia ther Leu Thr

lle Thr Se V%I Lys Aéa Aos \sp L e%eé}'gné 850 0 \{%Ie'légr T rir(i‘, n %;IGeT rc‘ll' L AlgliT s P]rro Trp Thr
Phe Gly ég iéb’ﬁ&@ ?Sﬁyr%@xﬁﬁr nys Leu GIb ﬁy@ ?yls Argmfﬁ@ %t}f%i i} <E§el>€\éf[t§ DVEBRT
<213> Mub pigsidigse E4polyreptdérearapisingl theFc heasincs derdipdirotiud Bt Vhe AvippdissGly

5 were characterized as follows:

0)) In an assay to test ability of OA-5D5.v2 to block binding of HGF to its receptor,
OA-5D5.v2 was able to block HGF binding to its receptor at least as well as two
comparator antibodies — namely a chimeric one-armed antibody (which comprised
a Fab arm from the murine parent SD5 antibody (variable domains depicted in

10 Figure 7) fused to a human Fc region), and another antibody of the invention
(OA- 5D5.v1). When tested across an antibody concentration range of about 3333
to 0.21 nM, under conditions as described in the Materials and Methods section
above, OA-5D5.v2 was found to have an IC50 value that was less than about half
that of a comparator antibody such as the chimeric one-armed antibody and OA-

15 5D5.v1. Notably, OA-5D5.v1 also blocked with better IC50 than the reference
chimeric antibody. See Figure 8.

2) In an assay to test ability of OA-5D5.v2 to inhibit HGF receptor activation, OA-
5D5.v2 was able to inhibit kinase receptor activation at least as well as the two
comparator antibodies as described in (1) above. When tested across an antibody

20 concentration range of about 200 to 0.19 nM, under conditions as described in the
Materilas and Methods section above, OA-5D5.v2 was found to have an IC50
with a value that was less than about half that of a comparator antibody such as
the chimeric one-armed antibody and OA-5D5.v1. See Fig. 9.

3) OA-5D5.v2 was also tested for cross-species binding among human, primate

25 (cynomolgus monkey), canine and murine (mouse). OA-5D5.v2 was found to
bind specifically to human and primte (cynomolguls monkey) HGF receptor, but
not canine or murine (mouse). (data not shown.)

“@ OA-5D5.v2 was tested for its ability to inhibit cell proliferation in the presence of
HGF. As shown in Figure 10, OA-5D5.v2 inhibited cell proliferation at least as

30 well as its chimeric antibody counterpart and OA-5D5.v1 (as described in (1)
above). When tested across an antibody concentration range of about 0.01 to 100
nM, under conditions as described in the Materilas and Methods section above,
OA-5D5.v2 was found to have an IC50 value that was less than about half that of
a comparator antibody such as the chimeric one-armed antibody and OA-5D5.v1.

35 See Fig. 10. Specific binding of OA-5D5.v2 to the Met-transfected cells was
confirmed by FACs analysis. (data not shown)
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1510 15 Ala Ser Val Lys Met Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr 20 25 30 Ser Tyr Trp Leu His
Trp Val Lys GIn Arg Pro Gly GIn Gly Leu 35 40 45 Glu Trp lle Gly Met Ille Asp Pro Ser Asn ser Asp
Thr Arg PheWa8B/86°3Akn Pro Asn Phe Lys Asp Lys Ala Thr Leu Asn Val BSpWYPSHEREEY0 75 Ser
Asn Thr Ala Tyr Met Leu Leu Ser Ser Leu Thr Ser Ala Asp 80 85 90 Ser Ala Val Tyr Tyr cys Ala Thr
Tyr Gly Ser Tyr Val Ser Pro 95 100 105 Leu Asp Tyr Trp Gly GIn Gly Thr Ser Val Thr Val Ser Ser 110
115 <210> 11 <$91> 108 WPPS pRyaxtrited nrifebiliseipiahibd rezpms wosde Swapkapiation

synthesized <400> 11 AspdlacGplasMet THAGIN ReEH3im SeFiSaed eIASaA Bl&)ﬁefiﬁ@‘l’zlnﬁiﬂi@ﬁé%f;'{
Asp Arg Val Thr lle Thr cys Arg Ala Ser Gln Ser lle Ser 20 25 30 Asn Tyr Leu Ala Trp Tyr GIn GIn Lys
Pro Gly Lys Ala Pro Lys 35 ieg XE%/ RG6 gﬂﬁsﬁjﬁg 1?5‘(‘?‘? esnetaﬁt%%%teaﬁlgf{?ﬂ& (BGELEEB A AIa Ala
Ser Ser Leu Glu Ser Gly Vab@id &er1 31 55 68ecAiig. Phé 8diGly Ser Gly Ser Gly Thr Asp Phe Thr Leu

Thdle 65 70 75 Ger Ser Lew iR GltAspEhs Ml IHEEYINE GBI Gl ORRE L Asn Ser

ro Trp Thr Phe Gly GIn Gly Thr Lys Val Glu 95 100 105 lle Lys Arg <210> 12 <211> 114
Leu P P y ona pgncreaticy tumor cell line (KP4). Results fr%)/m thig efficacy study showed

that the OA-5D5.v2 antibody was capable of inhibiting and causing regression of
tumors in vivo. As shown in Fig. 12, there was complete loss of tumor in most of
the animals treated with the antibody.
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<212> PRT <213> Artificial sequence . <220> <223> Sequence is synthesized <400> 12 Asp lle GIn
Met Thr GIn Ser Pro ser Ser Leu Ser Ala Ser Val 1510 15 Gly Asp Arg Val Thr lle Thr Cys Lys Ser
ser GIn SerWORIPPB TS5 30 Tyr Thr Ser Ser GIn Lys Asn Tyr Leu Ala TrPGYASIASR 1696 35 40 45
Pro Gly Lys Ala Pro Lys Leu Leu lle Tyr Trp Ala ser Thr Arg 50 55 60 Glu Ser Gly Val Pro ser Arg
Phe Ser Gly Ser Gly Ser Gly Thr 65 70 75 Asp Phe Thr Leu Thr lle Ser Ser Leu GIn Pro Glu Asp Phe
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Met Ser Tgp]f\llga Arg g %a@i%%qgjﬁsﬁ @%%Lﬁe% 540 E%%%Q%ﬁ/hg %zargglrai%%g%%éﬁr% (glye,;sg rGIyaGIy
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808590 Thr Ala Val Tyr Tyr cys Ala Arg Gly Phe Asp Tyr Trp Gly GIn 95 100 105 Gly Thr Leu Val
Thr Val Ser ser 110 <210> 14 <211> 119 <212> PRT <213> Atrtificial sequence <220> <223>
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5 <210>17 <211> 8 <212> PRT Page 5 P2138R1 PCT sequence Listing <213> Homo sapiens
<400> 17 Lys Pro Asp Ser Ala Glu Pro Met 5 <210> 18 <211> 8 <212> PRT <213> Homo sapiens
<400> 18 AW\ EIAs Leu GIn His Phe 5 <210> 19 <211> 87 <212> PRTUS20034286dficial
sequence <220> <223> sequence is synthesized <400> 19 GIn Val GIn Leu Val GIn Ser Gly Ala Glu
Val Lys Lys Pro Gly 1510 15 Ala ser Val Lys Val Ser Cys L}/s Ala Ser Gly Tyr Thr Phe Thr 20 25 30
Trp Val Ak§GIF A BreltsiFeMasigdesd GR?VF?pSI\/fetSGW%;\Pg 3ER45 VaPIhFIReFhR A% Asp Thr Ser
Thr ser Tizodk. Tye MeaGhindifsGact0f eusepitent avdlgl Serie highspsthriddaryahlFmdtyreCys Ala

65 70 75 _ TR4%'.¥<%'&%%%£E }&%A}éﬁ%&hr Val Ser Ser 80 85 <210> 20 <211>81 S <212> PRT
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<223> sequence is synthesized <400> 20 GIn val GIn Leu Val GIn Ser Gly Ala Glu val Lys Lys Pro
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<400> 22 GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly 15 10 15 Ala Ser Val Lys Val
ser Cys Lys Ala Ser Trp Val Arg GIn Ala 20 25 30 Pro Gly GIn Gly Leu Glu Trp Met Arg Val Thr lle Thr
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151015 GIn Thr Leu Ser Leu Thr Cys Thr Val Ser Trp lle Arg GIn Pro 20 25 30 Pro Gly Lys Gly Leu
Glu Trp lle Arg Val Thr lle ser Val Asp 35 40 45 Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu Ser ser Val
Thr Ala 50 B300¢045A8p Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly Gin GlyPO* 8RFBIE 6Reu Val Thr
Val Ser Ser 80 <210> 25 <211> 80 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 25 GIn Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser 151015 GIn
Thr Leu sBfi¢samh Coysiv K \%FS@FM&I@VA@@WIP?&EW%@} forgrd e Ay MU B Trp lle Arg
Val Thr lleSehMahAsr: 23 40 45sdibnsas saish &GlapRhesserdotidib psof tid BRriSetdyarIterda, 50 55
60 Ala As Té}%&la Val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu 65 70 75 Val Thr Val Ser Ser 80
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Lys Pro SWiegngyy G5 Ultsch, M. H., Bass, S. H., and de Vos, A. M. (1999). Crystal structure of nerve

5 growth factor in complex with the ligand-binding domain of the TrkA receptor. Nature 401, 184-188.
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Gin Thr Leu Ser Leu Thr Cys Thr Val ser Trp lle Arg GIn Pro 20 25 30 Pro Gly Lys Gly Leu Glu Trp lle
Arg Val Thr lle Ser Val Asp 35 40 45 Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu ser ser Val Thr Ala 50
5560 Ala Asp Thr Ala Val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu Val 65 70 75 Thr Val Ser Ser <210>
27 <211> 87 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 27
Glu Val GIn é@gé}/ﬁ%%%rgﬁr .Glé/dGIy Gly Leu Val Gin Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys

Ala Ala Ser %Héler 20 25 30 Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val Ser

Arg 354045 . Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn 50 55 60 Met Asn ser

B
synthesized BMBO=H(8 BMRZaHCaridet VRS G0 SepueipGigpBipd sulial GI($HQ WNO5100-15 Gly
Ser Leu A0 | Sl G AR b2 HRAMR A FIUARAS AP AORT A%, S0RLHBR LRGH Saguence

Listing
LC sequence depicted in FIG. 13 (SEQ ID NO: 183-185).

2. The antibody of claim 1, wherein the heavy chain variable domain comprises FR1-
HC, FR2-HC, FR3-HC and FR4-HC sequence depicted in FIG. 13 (SEQ ID NO: 187-90).

3. The antibody of claim 1, wherein the light chain variable domain comprises FR1-
LC, FR2-LC, FR3-LC and FR4-LC sequence depicted in FIG. 13 (SEQ ID NO: 179-182).

4. The antibody of claim 1, wherein the heavy chain variable domain comprises FR1-
HC, FR2-HC, FR3-HC and FR4-HC sequence depicted in FIG. 13 (SEQ ID NO: 187-90)
and the light chain variable domain comprises FR1-LC, FR2-LC, FR3-LC and FR4-LC
sequence depicted in FIG. 13 (SEQ ID NO: 179-182).

5. The antibody of claim 4, wherein the antibody comprises CH1 sequence depicted
in FIG. 13 (SEQ ID NO: 194).

6. The antibody of claim 4, wherein the antibody comprises CL1 sequence depicted in
FIG. 13 (SEQ ID NO: 186).

7. The antibody of claim 4, wherein the antibody comprises Fc¢ sequence depicted in
FIG. 13 (SEQ ID NO: 195).

8. The antibody of claim 4, wherein the antibody is monovalent and comprises a F¢
region, wherein the Fc region comprises a first and a second polypeptide, wherein the first
polypeptide comprises the F¢ sequence depicted in FIG. 13 (SEQ ID NO: 195) and the
second polypeptide comprises the sequence depicted in FIG. 14 (SEQ ID NO: 196).
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Pro Gly Lys Gly Leu Glu Trp Val Arg Phe Thr lle ser Arg Asp 3540 45 Asn ser Lys Asn Thr Leu Tyr
Leu GIn Met Asn Ser Leu Arg Ala 50 55 60 Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Trp Gly GIn Gly
Thr 65 70 75 Leu Val Thr Val Ser Ser 80 <210> 29 <211> 80 <212> PRT <213> Atrtificial sequence
<220> <223> sequence is synthesized 5 <400> 29 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val

GIn Pro Gly 1 51045 Gly, Ser Leu,Arg Leu,Ser. Cys Ala,Ala ser Trp Val A In Ala 20 25 Pro Gly
Lys Gy Lo St T Ve ER S TR EnRints oyt R e PR B e o1
Met Asn Serregiorirg Ala 50 55 60 Glu Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu 65 70
75 Val Thr val Ser ser 80 <210> 30 <211> 79 <212> PRT <213> Atrtificial sequence S <220> <223>
Sequence is synthesized <400> 30 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly 15
10 15 Gly Séb.Leu Fhg aiib&dy cf/sldiia &\lavBaeifirthe HcAegiGicéiapPocls BostRmd @hetorsiGly Leu Glu
10 Val AT BUf B SFh AU R0 e A0 18R BEh bR RIpRELSH SR Asn Ser Leu

mutations with respect to wild type human Fe.

11.  The antibody of claim 10, wherein the first polypeptide comprises the Fc sequence
depicted in FIG. 13 (SEQ ID NO: 195) and the second polypeptide comprises the sequence
depicted in FIG. 14 (SEQ ID NO: 196).

12. A composition comprising the antibody of any of claims 1, 2, 3, 4, §, and 9.

13.  The composition of claim 12, wherein the composition comprises a carrier.
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50 55 60 Glu Asp Thr Ala Val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu Val 65 70 75 Thr Val ser Ser
<210> 31 Page 10 P2138R1 PCT sequence Listing <211> 87 <212> PRT <213> Artificial sequence
<220> <223> sequence is synthesized <400> 31 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn
Pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Phe Asn lle Lys 20 25 30 Trp Val Arg
GIn Ala Pro Gly Lys Gly Leu Glu Trpi3ig8er oy stuéhdéd PhexTing lle ser Ala Asp Thr Ser Lys Asn Thr
Ala Tyr Leu GIn 50 55 60 Met Asn Ser $@4H2ltgeAld EHiMAsp Thr Ala Val Tyr Tyr Cys Ser . 65 70 75
Arg Trp 40y GEn&GlvelR! Ltk Val Thr Val Ser ser 80 85 <210> 32 <211> 81 <212> PRT <213>
Artificial sequenoés <280k 223> sequence is synthesized <400> 32 Glu Val GIn Leu Val Glu ser Gly
Gly Gly Leu Q@@W Bra¥5Ri 1510 15 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp Val Arg GIn Ala
20 25 30 ProKebyglys ﬁgLeu Glu Trp Val Arg Phe Thr lle Ser Ala Asp 354045 Thr Ser Lys Asn Thr
Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala 50 55 60 Glu Asp Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly
Gin GI‘yl > HUMANIZED ANTI-CMET ANTAGONISTS

<130> P2138R1 PCT

<140> PCT/US2005/027626
<141> 2005-08-04

<150> uUs 60/598,991
<151> 2004-08-05

<160> 196

<210> 1
<211> 17
@ <12 mrr
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 1
Lys Ser Ser GIn Ser Leu Leu Tyr Thr Ser Ser GIn Lys Asn Tyr
1 5 10 15

Leu Ala

<210> 2

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 2
. Trp Ala Ser Thr Argsg Glu Ser

<210> 3

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 3
Gln Gln Tyr Tyr A1§ Tyr Pro Trp Thr

<210> 4

<211> 10

<212> PRT

<213> Artificial sequence

<220> .
<223> Sequence is synthesized

<400> 4
Page 1



65 70 75 Leu Val Thr Val ser Ser 80 <210> 33 <211> 80 <212> PRT <213> Artificial sequence
<220> <223> sequence is synthesized <400> 33 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn
Pro Gly 151015 Gly Ser Leu Arg Leu ser Cys Ala Ala Ser Trp Val Arg GIn Ala 20 25 30 Page 11
P2138R1 PCT Sequence Listing Pro Gly Lys Gly Leu Glu Trp Val Arg Phe Thr lle Ser Ala Asp 35 40
45 Thr ser Lys Asn Thr Ala Tyr Leup@lgWet A sequeete ArgsAling0 55 60 Glu Asp Thr Ala Val Tyr
Tyr Cy§ BedYrpTBIy tha O T9aTLEYr 65°P0-RY N/ﬁ Thr Val Ser Ser 80 <210> 34 <211> 87 <212>
PRT <213> Atrtificial sequence <220> <223> seduence is synthesized <400> 34 . Glu Val GIn Leu Val
Glu SeeWy Gly Gly Leu Val GIn Pro Gly 15 10 15 Gly Ser Leu Arg Leu ser Cys Ala Ala Ser Gly Phe
Asn Ilg %2@ 530 Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val Ser Arg 35 40 45 Phe Thr
lle ser MR AN tiTigea 1 ysefoenthr Ala Tyr Leu GIn 50 55 60 Met Asn Ser Leu Arg Ala Glu Asp Thr
Ala V%'Z-IZ-XL Tyr Cys Ala 65 70 75

<223> Sequence is synthesized

<400> 5
Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Aig
1 5 10

Phe Lys Asp

<210> 6

<211> 11

<212> PRT

<213> Artificial sequence

. <220>

<223> Sequence is synthesized

<220>

<221> Unsure

<222> 1

<223> X is any amino acid except R

<400> 6
Xaa Tyr Gly Ser Tyr val Ser Pro Leu Asp Tyr
5 10

<210> 7

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 7
. Thr Tyr Gly Ser Ty; val Ser Pro Leu Aig Tyr

<210> 8

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 8
Ser Tyr Gly Ser Tyr val Ser Pro Leu Asp Tyr
5 10

<210> 9

<211> 114

<212> PRT

<213> Mus musculus

<400> 9

Asg Ile Met Met Se; Gln Ser Pro Ser Ser Leu Thr val Ser V§1
5
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Arg Trp Gly GIn Gly Thr Leu Val Thr Val Ser ser 80 85 <210> 35 <211> 81 <212> PRT <213>
Artificial sequence S <220> <223> Sequence is synthesized <400> 35 Glu Val GIn Leu Val Glu ser
Gly Gly Gly Leu Val GIn Pro Gly 15 10 15 Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Trp Val Arg GIn
Ala 20 25 30 Pro Gly Lys Gly Leu Glu Trp Val Arg Phe Thr lle ser Ala ASP 35 40 45 Thr Ser Lys Asn
Thr Ala Tyr Leu GIn Met Asn Ser Lerp238RAI2 S0 e inéh d@ lu #s3d Adhr Ala Val Tyr Tyr Cys Ala Arg Trp
Gly Girf &yCTtHr 55 7835 ThBVeh| ST G4 S5 ST§TB6eLA b SH<bau L 89 Page 12 P2138R1 PCT
sequence Listing <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized
<400> BBrGihrv/&kGledred Mal @HurSer Gly Géy GlalLgtpVaY GBIPré1BI\yE5 10 15 Gly Ser Leu Arg Leu
Ser Cys Ala Ala Ser Trp VﬁFArg GIn Ala 20 25 3¢%ro Gly Lys Gly Leu Bu Trp Val Arg Phe Thr lle Ser
Ala Aspr35qa§ 48 d hwesepkysiAsniBor Ada TYe Leyr-GinpVigtaAsarSehteairdrg Ala 50 55 60 Glu Asp
Thr Ala Val Tyr Tyr Cys Al&0Trp Gly GIn Gly Thr 128u 65 70 75 Val Thr \B8 Ser Ser

Glu Ser Gly val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr
65 70 75

Asp Phe Thr Leu Thr Ile Thr Ser val Lys Ala Asp Asp Leu Ala
80 85 920

val Tyr Tyr Cys GIn Gln Tyr Tyr Ala Tyr Pro Trp Thr Phe Gly
95 100 105

Gly Gly Thr Lys Leu Glu Ile Lys Arg
110

<210> 10
@® -1 119
<212> PRT
<213> Mus musculus

<400> 10
GIn val GIn Leu GIn G1n Ser Gly Pro Glu Leu val Arg Pro Gly
1 5 10 15

Ala Ser val Lys Met Ser Cys Arg Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Trp Leu His Trp val Lys GIln Arg Pro Gly GIn Gly Leu
35 40 45

Glu Trp Ile Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe
50 55 60

Asn Pro Asn Phe Lys Asp Lys Ala Thr Leu Asn val Asp Arg Ser
65 70 75

Ser Asn Thr Ala Tyr Met Leu Leu Ser Ser Leu Thr Ser Ala Asp
80 85 90

. Ser Ala val Tyr Tyr Cys Ala Thr Tyr Gly Ser Tyr val Ser Pro
95 100 105

Leu Asp Tyr Trp Gly Gln Gly Thr Ser val Thr val Ser Ser
110 115

<210> 11
<211> 108
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 11
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser
20 25 30

Asn Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys
35 40 45
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80 <210> 37 <211> 79 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized
<400> 37 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro Gly 1510 15 Gly Ser Leu Arg Leu
ser Cys Ala Ala ser Trp Val Arg GIn Ala 20 25 30 Pro Gly Lys Gly Leu Glu Trp Val Arg Phe Thr lle Ser
Ala Asp 35 40 45 Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala 50 55 60 Glu Asp
Thr Ala Val Tyr Tyr Cys Trp Gly GInr@&1g8R1r beu Yediénc® T5sTingval Ser Ser <210> 38 <211> 80
<212> PRT <21 tificial sequence <220> <223> Sequence is synthesized <400> 38 Asp lle GIn
Met Thr%ln"ggr ﬁr% Er @ﬁ%L@uasgﬁrAlgeger %I%iqp‘ iﬁﬁ%ﬁls%yxrggial Thr lle Thr Cys Trp Tyr GIn
GIn Lys Pro Gly 20 25 30 Lys Ala Pro Lys Leu Leu lle Tyr Gly val Pro Ser Arg The Ser Page 13
P2138RA%PLHE SS(?ﬁu‘é?%esggstH@'S%eﬁOG ¥ BY 48P Capf)’fSBPr‘rGV"fhWAsﬁ;@he Thr Leu Thr lle ser ser

Leu 50 55 60 GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Phe Gly GIn Gly Thr 65 70 75 Lys Val Glu lle
Lys 80Sep1$ey 3eu Gln ng Glu Asp Phe Ala ng Tyr Tyr Cys GIn Ggg

Tyr Asnh Ser Leu ng Trp Thr Phe Gly %88 Gly Thr Lys val Glu

105
ITle Lys Arg
<210> 12
<211> 114
<212> PRT
<213> Artificial sequence
<220>
. <223> Sequence 1is synthesized
<400> 12
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Lys Ser Ser Gln Ser Leu Leu
20 25 30
Tyr Thr Ser Ser Gln Lys Asn Tyr Leu Ala Trp Tyr GIn GIn LysS
35 40 45
Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Ar
50 55 6
Glu Ser Gly val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70 75
Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala
80 85 920
Thr Tyr Tyr Cys GIn GIn Tyr Tyr Ala Tyr Pro Trp Thr Phe Gly
. 95 100 105
GIn Gly Thr Lys val Glu Ile Lys Arg
110
<210> 13
<211> 113
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 13
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30
Ser Tyr Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Ser val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr
Page 4



<211> 80 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 39
Asp lle Val Met Thr GIn ser Pro Leu ser Leu Pro Val Thr Pro 1510 15 Gly Glu Pro Ala Ser lle Ser Cys
Trp Tyr Leu GIn Lys Pro Gly 20 25 30 GIn Ser Pro GIn Leu Leu lle Tyr Gly Val Pro Asp Arg Phe Ser

35 40 45 Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Lys lle Ser Arg Val 50 55 60 Glu Ala Glu Asp Val
Gly Val Tyr Tyr cys Phe Gly GIn GIyZTh3 888 ML 75s¢queivead Glistliengys 80 <210> 40 <211> 80 <212>
PRT <213> Artificial sequelrce <220> <223> seqsl}ence Is synthesized ©9400> 40 Glu lle Val Leu Thr
Gin SeARI Gy st L&Y 596 Lely SargPraelthd 16 Sely foty Akp AenTkekeu Ser Cys Trp Tyr Gin Gin
Lys Pro Gly 20 25 30 GIn®a Pro Arg Leu Leu II@0Tyr Gly lle Pro Asp Afg Phe ser 35 40 45 Gly Ser

Gly serGly T A6 PUF Thr Lk Th/IAcenlraderu, 80 a5PRSIdRRraglu Asp Phe Ala Val Tyr Tyr
Cys Phe Gly GIn Gly Thr @70 75 Lys Val Glu Il83ys 80 <210> 41 <290> 80 <212> PRT Page 14

Thr Ala val Tyr Tyr Cys Ala Arg Gly Phe Asp Tyr Trp Gly Gln
95 100 105

Gly Thr Leu val Thr val Ser Ser

<210> 14

<211> 119

<212> PRT

<213> Artificial sequence

<220>
<223> sequence 1is synthesized

@® <00 14

Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly

1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Trp Leu His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe
50 55 60

Asn Pro Asn Phe Lys Asp Arg Phe Thr Ile Ser Ala Asp Thr Ser
65 70 75

Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp

80 85 90

Thr Ala val Tyr Tyr Cys Ala Arg Tyr Gly Ser Tyr val Ser Pro
95 100 105

Leu Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser

. 110 115

<210> 15

<211> 5

<212> PRT

<213> Homo sapiens

<400> 15

Leu Asp Ala Gln Thr
5

<210> 16

<211> 9

<212> PRT

<213> Homo sapiens

<400> 16
Leu Thr Glu Lys Arg Lys Lys Arg Ser

<210> 17
<211> 8
<212> PRT

Page 5



<213> Artificial sequence P2138R1 PCT sequence Listing <220> <223> sequence is synthesized
<400> 41 Asp lle Val Met Thr GIn Ser Pro ASP Ser Leu Ala Val Ser Leu 15 10 15 Gly Glu Arg Ala Thr
lle Asn Cys Trp Tyr GIn GIn Lys Pro Gly 20 25 30 GIn Pro Pro Lys Leu Leu He Tyr Gly Val Pro Asp
Arg Phe Ser 35 40 45 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle ser ser Leu 50 55 60 GIn Ala
Glu Asp Val Ala Val Tyr Tyr Cys Phe£3Bgginraty Jéuuenck irits diyg Val Glu lle Lys 80 <210> 42 <211>
25 <2923 P Ryme23asi ARfficial sequence <220> <223> Sequence is synthesized <400> 42 Glu Val
GIn Leuyy@ @u Ser Gly Gly Gly Leu Val GIn Pro Gly 15 10 15 Gly Ser Leu Arg Leu Ser Cys Ala Ala
Ser 20 s 2D0rsH3se21 2 al 81u2d@> RRT <213> Artificial sequence <220> <223> Sequence is
synthesized <400> 43 Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 510 <210> 44 <211> 30

<212>PhE <B13> Artificial sequence <220>
<211> 8
<212> PRT
<213> Homo sapiens

<400> 18
Asn val Arg Cys Leu Gln His Phe
5

<210> 19
<211> 87
<212> PRT
<213> Artificial sequence
<220>
. <223> sequence 1is synthesized
<400> 19
G1In val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly
1 5 10 15
Ala Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Trp val Arg G1n Ala Pro Gly GIn Gly Leu Glu Trp Met Gly Arg
35 40 45
val Thr Ile Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu
50 55 60
Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys Ala
65 70 75
Arg Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
80 85
<210> 20
<211> 81

. <212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
<400> 20
GIn val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly
1 5 10 15
Ala Ser val Lys val Ser Cys Lys Ala Ser Trp val Arg Gln Ala
20 25 30
Pro Gly GIn Gly Leu Glu Trp Met Arg val Thr Ile Thr Ala Asp
35 40 45
Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
50 55 60
Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr
65 70 75
Leu val Thr val ser ser
80
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<223> Sequence is synthesized <400> 44 Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
Leu 151015 GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr cys 20 25 30 <210> 45
<211> 11 Page 15 P2138R1 PCT sequence Listing <212> PRT <213> Atrtificial sequence <220>
<223> Sequence is synthesized <400> 45 Trp Gly GIn Gly Thr Leu Val Thr Val Ser Ser 510 <210>
46 <211> 23 <212> PRT <213> Araficz8rREqaansequein@>1<94323rgsequence is synthesized <400> 46
Asp II2%§B1> !&ﬁt Thr GIn Ser Pro Ser Ser Leu ser Alaser Val 151015 Gly Asp Arg Val Thr lle thr cys
20 < 4B_E211> 15 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized
<400><3¥2¥rprRyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle Tyr 1510 15 <210> 48 <211> 32
<212PRY 51K iU Ence

<220>
<223> Sequence is synthesized
<400> 21
G1ln val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly
1 5 10 15
Ala ser val Lys val Ser Cys Lys Ala Ser Trp val Arg GIn Ala
20 25 30
Pro Gly GIn Gly Leu Glu Trp Met Arg val Thr Ile Thr Ala Asp
35 40 45
Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
50 55 60
. Glu Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu
65 70 75
val Thr val ser Ser
80
<210> 22
<211> 79
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 22
Gln val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly
1 5 10 15

Ala Ser val Lys val Ser Cys Lys Ala Ser Trp val Arg GIn Ala
20 25 30

Pro Gly GIn Gly Leu Glu Trp Met Arg val Thr ITe Thr Ala Asp

. 35 40 45

Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
50 55 60

Glu Asp Thr Ala Va; Tyr Tyr Cys Trp 61% Gln Gly Thr Leu V;}
7

Thr val Ser Ser

<210> 23

<211> 87

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 23
GIn val Gln Leu Gln Glu Ser Gly Pro Gly Leu val Lys Pro Ser
1 5 10 15

GIn Thr Leu Ser Leu Thr Cys Thr val ser Gly Gly Ser val Ser
Page 7



<220> <223> Sequence is synthesized <400> 48 Gly Val Pro Ser Arg Phe Ser Gly Ser G1lyy Ser Gly
Thr Asp Phe 15 Thr Leu Thr lle Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr 20 25 30 Tyr Cys
<210> 49 <211>10 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 49 Phe Gly GIn Gly Thr Lys Val Glu lle Lys 510 <210> 50 Page 16 P2138R1 PCT sequence
Listing <211> 30 <212> PRT <213P2ﬂlﬁa‘ir1aPsec%mmce22ibttm3> sequence is synthesized <220>
<221> xaa <222> 6 <223%%aa is A or R <220>%221> xaa <222> 8 <393> xaais T or N <220>
<221> xpg 1R2ATgLITR 33 1ad 8Ty arys €400eb0cAigFpe1liler d8ySergaa Asp xaa ser Lys Asn Thr
xaa Tyr Leu 1510 15 GI@Met Asn Ser Leu Arg#8la Glu Asp Thr Ala V&b Tyr Tyr Cys

val Thr Ile Ser val Asp Thr Ser Lys Asn Gln Phe Ser Leu Lys
50 55 60

Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys A;g

65 70

Arg Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
80 85

<210> 24

<211> 81

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

@ w0 24

Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser

1 5 10 15
GIn Thr Leu Ser Leu Thr Cys Thr val Ser Trp Ile Arg GIn Pro
20 25 30
Pro Gly Lys Gly Leu Glu Trp ITle Arg val Thr Ile Ser val Asp
35 40 45
Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60
Ala Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly GIn Gly Thr
65 7 75
Leu val Thr val Ser Ser
80
<210> 25
<211> 80
<212> PRT
‘ <213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 25
GIn val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser
1 5 10 15
GIn Thr Leu Ser Leu Thr Cys Thr val Ser Trp Ile Arg Gln Pro
20 25 30
Pro Gly Lys Gly Leu Glu Trp Ile Arg val Thr Ile Ser val Asp
35 40 45
Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60
Ala Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu
65 70 75
val Thr val ser Ser
80
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20 25 30 <210> 51 <211> 30 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 51 Arg Phe Thr lle Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu 1510 15 GIn
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 20 25 30 <210> 52 <211> 31 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized <400> 52 Arg Phe Thr lle Ser Ala
Asp Thr Ser Lys Asn Thr Ala Tyr Lep138rR10PLS &équdetedsn seimgeu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr cgi%zégo Ala <210> 53 <211> 32 <212> PRT <213> Artificial sequence <220> Page 17
P2138R71) fequence Listing <223> Sequence is synthesized <400> 53 Arg Phe Thr lle ser Ala
Asp Thekbr Lys KSiei|ir Atadgrdeeu 1510 15 GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr Cys 20,25 30 Ala Arg <210> 54 <211> 31 <212> PRT

<223> Sequence is synthesized

<400> 26
Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser
1 5 10 15

GIn Thr Leu Ser Leu Thr Cys Thr val Ser Trp Ile Arg GIn Pro
20 25 30

Pro Gly Lys Gly Leu Glu Trp Ile Arg val Thr Ile Ser val Asp
35 40 45

Thr Ser Lys Asn GIn Phe Ser Leu Lys Leu Ser Ser val Thr Ala
50 55 60

Ala Asp Thr Ala val Tyr Tyr Cys Trp Gly Gln Gly Thr Leu val
o 65 70 75

Thr val Ser Ser

<210> 27

<211> 87

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 27
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg
35 40 45

. Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu GIn
50 55 60

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala
65

70 75
Arg Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
80 85

<210> 28
<211> 81
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 28
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly

1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30
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<213> Artificial sequence <220> <223> sequence is synthesized <400> 54 Arg Phe Thr lle Ser Ala
Asp Thr ser Lys Asn Thr Ala Tyr Leu 151015 GIn Met Asn ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr cys 20 25 30 Ser <210>55 <211> 32 <212> PRT <213> Artificial sequence <220> <223>
sequence is synthesized <400> 55 Arg Phe Thr lle Ser Ala Asp Thr Ser Lys Asn Thr Ala TyrLeu 15
10 15 GIn Met Asn Ser Leu Arg Aler@la8R3pPThr #dguéatd yrikyri @ys 20 25 30 Ser Arg <210> 56

<211> g <2GI1;%> PRT f2]153> Q{{iﬁ jal s yep 3%295 <%1’2§>s§ eV Is synthesized <400> 56 Trp
Ala Ser Jﬁ’wr 0] ﬂzsi §e¥ 3%2 >CE'L <%%1> §96<P 2> PrRT <21§> Aé?f?\c%;gl sequence <220> <223>
Sequence is slynthesized Page 18 P2138R1 PCT sequence Listin% <4010> 57 Trp Ala Ser lle Arg Asp
Arg 5 Asn Ser Lys Asn Thr-lLeu Tyr Leu GIn Met Asn Ser Leu Arg AGS

50 55

Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr
65 70 75

Leu val Thr val Ser Ser

<210> 29

<211> 80

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized
<400> 29
. Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Arg Asp
35 40 45

Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg A%g
50 55

Glu Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu

65 70 75
val Thr val Ser Ser
80
<210> 30
<211> 79
<212> PRT

<213> Artificial sequence

‘ <220>

<223> Sequence is synthesized

<400> 30
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Arg Asp
35 40 45

Asn Ser Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala
50

55 60
Glu Asp Thr Ala val Tyr Tyr Cys Trp Gly Gln Gly Thr Leu val
65 70 75

Thr val Ser Ser

<210> 31
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<210> 58 <211> 7 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 58 Met Pro Asn Thr Arg Asp Ser 5 <210>59 <211> 7 <212> PRT <213> Atrtificial sequence
<220> <223> Sequence is synthesized <400> 59 Trp Ala Ser Thr Arg Asp lle <210> 60 <211>7
<212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 60 Trp Ala Gly lle
Arg Glu Met 5 <210> 61 <211> 7 #21BrPRI<223reActflicidsBguence <220> <223> sequence is
synth A &400> 61 Leu Ala ser Asn Arg Glu Gly 5 <210> 62 <211> 7 <212> PRT <213> Artificial

seqUeREES <2407 2237 Sesiuange is synthesized

<220>
<223> sequence 1is synthesized
<400> 31
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala ser Gly Phe Asn Ile Lys
20 25 30
Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg
35 40 45
Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu Gln
50 55 60
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ser
. 65 70 75
Arg Trp Gly Gln Gly Thr Leu val Thr val Ser Ser
80 85
<210> 32
<211> 81
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 32
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gln Ala
20 25 30
Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 45
Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala
. 50 55 60
Glu Asp Thr Ala val Tyr Tyr Cys Ser Arg Trp Gly GlIn Gly Thr
65 70 75
Leu val Thr val ser Ser
80
<210> 33
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 33

Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg ng Ser Cys Ala Ala Seg Trp val Arg Gln A;S
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<400> 62 Trp Thr Gly Asn Arg Glu Met 5 <210> 63 <211> 7 <212> PRT <213> Artificial sequence
Page 19 P2138R1 PCT Sequence Listing <220> <223> sequence is synthesized <400> 63 Trp Ala
Arg Thr Arg Glu ser 5 <210> 64 <211> 7 <212> PRT <213> Artificial sequence <220> <223>
Sequence is synthesized <400> 64 Trp Ala ser Thr Arg Glu ser 5 <210> 65 <211> 7 <212> PRT
<213> Artificial sequence <220> <2233s¢€0wencsdguayitdasizeting400> 65 Trp Ala ser Thr Pro Glu
Ser 5 Bro @ 6e-x2Mly 7'-%3325 Fﬁﬂﬂr@l3ﬁ%ﬁg§i5h§e&1férw @QO‘%‘%ZZ% sequence is
synthesized <220> <221>"Unsure <222> 4

Thr Ser Lys Asn T?S Ala Tyr Leu Gln Met Asn Ser Leu Arg Agg

55
Glu Asp Thr Ala val Tyr Tyr Cys Ser Trp Gly Gln Gly Thr Leu
65 70 75
val Thr val Ser Ser
80
<210> 34
<211> 87
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 34
‘ G'ILJJ_ val Gln Leu Va'é Glu ser Gly Gly G% Leu val GIn Pro G]_)Sl

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys
20 25 30

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val Ser Arg
35 40 45

Phe Thr Ile ser A1S Asp Thr Ser Lys Asn Thr Ala Tyr Leu G%B
55

Met Ash Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Ala

65 70 75
Arg Trp Gly GIn Gly Thr Leu val Thr val Ser Ser
80 85
<210> 35
<211> 81
<212> PRT

<213> Artificial sequence

<220>
. <223> Sequence is synthesized

<400> 35
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30
Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr ITe Ser Ala Asp
35 40 45
Thr Ser Lys Asn Thr Ala Tyr Leu GIn Met Asn Ser Leu Arg Ala
50 55 60
Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg Trp Gly Gln Gly Thr
65 70 75
Leu val Thr val Ser Sser
80
<210> 36
<211> 80
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<223> unknown amino acid <400> 66 Trp Ala Ser xaa Arg Glu Ser 5 <210> 67 <211>7 <212> PRT
<213> Artificial sequence <220> <223> sequence is synthesized <400> 67 Trp Ala ser Asn lle Thr ser
5 <210> 68 <211> 7 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized
Page 20 P2138R1 PCT sequence Listing <400> 68 Trp Ala Asn Phe Arg Val Ser 5 <210> 69 <211>
7 <212> PRT <213> Artificial sequenee8rlateT stgamrauescens synthesized <400> 69 Trp Thr ser
Asn %el al t&?dﬁ O> 70 <211> 7 <212> PRT <213> Artificial sequence <220> <223> sequence

Is synt el 0 1%lY %ElfleGIy Thr Arg Val Ser
<220>
<223> Sequence is synthesized
<400> 36
Glu val GIn Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg GIn Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 45

Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala
50 55 60

Glu Asp Thr Ala val Tyr Tyr Cys Ala Trp Gly GIn Gly Thr Leu
65 70 75

‘ val Thr val Ser Ser
80

<210> 37

<211> 79

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 37
Glu val G1ln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Trp val Arg Gln Ala
20 25 30

Pro Gly Lys Gly Leu Glu Trp val Arg Phe Thr Ile Ser Ala Asp
35 40 45

Thr Ser Lys Asn Thr Ala Tyr Leu Gln Met Ash Ser Leu Arg Ala
50 55 60

. Glu Asp Thr Ala val Tyr Tyr Cys Trp Gly GIn Gly Thr Leu val
65 70 75

Thr val Ser Ser

<210> 38

<211> 80

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 38
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Gly Asp Arg val Thr Ile Thr Cys Trp Tyr Gln GIn Lys Pro Gly
20 25 30

Lys Ala Pro Lys Leu Leu Ile Tyr Gly val Pro Ser Arg Phe Ser
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5 <210> 71 <211> 7 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized
<400> 71 Leu Ala Thr Thr Arg Val Ser 5 <210> 72 <211> 7 <212> PRT <213> Atrtificial sequence
<220> <223> sequence is synthesized <400> 72 Trp Ala ser Thr Arg Val ser 5 <210> 73 <211> 7
<212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 73 Trp Ala ser
Thr Leu Val Ser 5 <210> 74 <211>»7138R12p@ERIefinar@ 1L PXHIGR1 PCT sequence Listing <213>
Artificial sequence <220> ¥923> sequence is sydhesized <400> 74 Trf®Ala ser Thr Gly Val Gly 5

<210> €py<2Li>Ty ser G'I% Thr Asp phe Thr Leu Thr Ile Ser Ser Leu
5

GIn Pro Glu Asp pPhe Ala Thr Tyr Tyr Cys Phe Gly Gln Gly Thr
65 70 75

Lys val Glu Ile Lys

80
<210> 39
<211> 80
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 39
Asp Ile val Met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Pro
1 5 10 15

. Gly Glu Pro Ala Ser Ile Ser Cys Trp Tyr Leu Gln Lys Pro Gly
20 25 30

Gln Ser Pro GIn Leu Leu ITe Tyr Gly val Pro Asp Arg Phe Ser
35 40 45

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile Ser Arg val
50 55 60

Glu Ala Glu Asp val Gly val Tyr Tyr Cys Phe Gly Gln Gly Thr
65 70 75

Lys val Glu Ile Lys
80

<210> 40

<211> 80

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

. <400> 40
Glu Ile val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro
1 5 10 15

Gly Glu Arg Ala Thr Leu Ser Cys Trp Tyr Gln Gln Lys Pro Gly
20 25 30

GIn Ala Pro Arg Leu Leu Ile Tyr Gly Ile Pro Asp Arg Phe Ser
35 40 45

Gly Ser Gly Ser G1% Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu
5

55 60
Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Phe Gly Gln Gly Thr
65 70 75

Lys val Glu Ile Lys
80

<210> 41
<211> 80
<212> PRT
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<212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 75 Trp ser Ser
Thr Arg Val Ser 5 <210> 76 <211> 10 <212> PRT <213> Atrtificial sequence <220> <223> sequence
is synthesized <400> 76 Gly Tyr Asn Phe lle Gly Phe Trp Met His 510 <210> 77 <211> 10 <212>
PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 77 Gly Tyr Thr Phe lle
Asp Phe Trp Leu His 510 <210> 74®x28rP> AEr <s2fdene& T +sx1idyg Artificial sequence <220> <223>
sequertB3is ARiHasiRl seq068Cc?8 Gly Tyr Thr Phe Thr ser Phe Trp Leu His 510 <210> 79 <211> 10
<212> PRI <213> Artificial sequence <220> <223> sequence is synthesized <400> 79

<223> Sequence is synthesized

<400> 41
Asp Ile val Met Thr Gln Ser Pro
1 5

Gly Glu Arg Ala ng Ile Asn Cys

Gln Pro Pro Lys Lgu Leu Ile Tyr
5

Gly Ser Gly Ser G15 Thr Asp Phe
5

Gln Ala Glu Asp v%1 Ala val Tyr
5

Lys val Glu Ile Lys

® %0
<210> 42
<211> 25
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 42
G1E val Gln Leu Va} Glu ser Gly

Gly Ser Leu Arg Leu Ser Cys Ala
20

<210> 43

<211> 13

<212> PRT

<213> Artificial sequence

<220>
. <223> Sequence 1is synthesized

<400> 43
Trp val Arg Gln A1§ Pro Gly Lys

<210> 44

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 44
Arg Phe Thr ITle Ser Arg Asp Asn
5

GIn Met Asn Ser Leu Arg Ala Glu
20

<210> 45
<211> 11

ASp
Trp
Gly
Thr

Tyr

Gly

Ala

Gly

Ser

Asp

Ser Leu Ala val Ser Leu
10 15

Tyr GIn Gln Lys Pro Gly
25 30

val Pro Asp Arg Phe Ser
40 45

Leu Thr Ile Ser Ser Leu
55 60

Ccys Phe Gly GIn Gly Thr
70 75

Gly Leu val Gln Pro Gly
10 15
Ser
25

Leu Glu Trp val
10

Lys Asn Thr Leu Tyr Leu
10 15

Thr Ala val Tyr Tyr Cys
25 30
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Gly Tyr Thr Phe Thr Ser His Trp Leu His 510 Page 22 P2138R1 PCT Sequence Listing <210> 80
<211> 10 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 80 Gly
Tyr Pro Phe Thr Thr Arg Trp Leu His 510 <210> 81 <211> 10 <212> PRT <213> Atrtificial sequence
<220> <223> Sequence is synthesized <400> 81 0 Gly Tyr Leu Phe Thr Ser Ser Trp Leu His 510
<210> 82 <211> 10 <212> PRT <2a3r38ulifiect Saquence <idxdng<223> Sequence is synthesized
<4OO><$%§@I)PN§H1A50 Phe ser ser Ser Trp Leu His 510 <210> 83 <211> 10 <212> PRT <213>
Artifici¥ seﬁtf\éﬂnée1%§b>s %%equence is synthesized <400> 83 Gly Tyr Pro Phe Thr Lys Ser Trp

Leu HA®40 <210> 84
<223> Sequence is synthesized

<400> 45
Trp Gly GIn Gly Thg Leu val Thr val Sir Ser

<210> 46

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 46
Asg Ile Gln Met Thg GIn Ser Pro Ser 555 Leu Ser Ala Ser val

‘ Gly Asp Arg val T% Ile Thr Cys

<210> 47

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 47
Trg Tyr GIn Gln Lyg Pro Gly Lys Ala P£8 Lys Leu Leu Ile T{E

<210> 48

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

. <400> 48
61{ val Pro Ser Arg Phe Ser Gly Ser Gl% Ser Gly Thr Asp ng

Thr Leu Thr Ile Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr ng
25

Tyr Cys

<210> 49
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 49
Phe Gly GIn Gly Thr Lys val Glu Ile Lys
5 10
<210> 50
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<211> 10 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400> 84
Gly Tyr Ser Phe Thr Thr Ser Trp Val His 510 <210> 85 <211> 10 <212> PRT <213> Artificial
sequence <220> <223> Sequence is synthesized Page 23 P2138R1 PCT Sequence Listing <400> 85
Gly Tyr Thr Phe Thr Asp Ser Trp Leu His 5 10 <210> 86 <211> 10 <212> PRT <213> Artificial
sequence <220> <223> sequence m3y8RI1esceteqdi@fee8biGhidyr Thr Phe ser ser Ser Trp Leu His
510 fg}gg gg <211> 10 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthegized ﬁé{q%égﬁ%}iug.ﬂg Phe Thr ser Ser Trp Leu His 510 <210> 88 <211> 10 <212> PRT

<213> Artificial sequence
<220>

<223> Sequence is synthesized

<220>

<221> Xaa

<222> 6

<223> Xaa is A or R

<220>

<221> Xaa

<222> 8

<223> Xaa is T or N

<220>

<221> Xaa

<222> 13

<223> Xaa is A or L

‘ <400> 50
Ar% Phe Thr Ile Seg Xaa Asp Xaa Ser L{S Asn Thr Xaa Tyr LEE

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

<210> 51

<211> 30

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 51
Ar% Phe Thr Ile Ser Ala Asp Thr Ser L{S Asn Thr Ala Tyr Lig
5

GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

<210> 52
‘ <211> 31
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
<400> 52
Arg Phe Thr ITe Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu
1 5 10 15
GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30
Ala
<210> 53
<211> 32
<212> PRT
<213> Artificial sequence
<220>
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<220> <223> sequence is synthesized <400> 88 Gly Tyr Ala Phe Thr Ser Thr Trp Leu His 5 10
<210> 89 <211> 10 <212> PRT 0 <213> Artificial sequence <220> <223> Sequence is synthesized
<400> 89 Gly Tyr lle Phe Thr Ser Val Trp Leu His 510 <210> 90 <211> 10 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized <400> 90 Gly Tyr Asn Phe Thr ser Val Trp
Leu His 510 <210>91 <211> 10 r21BrRPRTTPagquadde2088Rbd°CT sequence Listing <213>
Artificisf S Raseenee2is Yphesiafisence is synthesized <400> 91 Gly Tyr Ser Phe Thr ser val Trp
Leu Higdp:l53210> 92 <211> 10 <212> PRT <213> Artificial sequence <220> <223> Sequence is
synthegsiz%dthcdjns e Seg Ala Asp Thr ser L)l/(s) Asn Thr Ala Tyr LilSJ

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30
Ala Arg

<210> 54

<211> 31

<212> PRT

<213> Artificial sequence

<220> ]
<223> Sequence 1is synthesized

<400> 54
Arg Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu

‘l' 1 5 10 15

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

ser

<210> 55

<211> 32

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 55
Ar% Phe Thr Ile seg Ala Asp Thr Ser L{S Asn Thr Ala Tyr ng

Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
20 25 30

. Ser Arg

<210> 56

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 56
Trp Ala Ser Thr Prg Ala ser

<210> 57

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized
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Gly Tyr Thr Phe Thr Arg Val Trp Leu His 510 <210> 93 <211> 10 <212> PRT <213> Artificial
sequence <220> <223> Sequence is synthesized <400> 93 Gly Tyr Ala Phe Thr Ser Tyr Trp Leu His
510 <210>94 <211> 10 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 94 Gly Tyr lle Phe Thr Thr Tyr Trp Leu His 510 <210> 95 <211> 10 <212> PRT
<213> Artificial sequence <220> <2283 $kaqeencsetuaynthedigethgc400> 95 Gly Tyr Thr Phe Thr ser

Tyr Trpﬁ_o@aﬂ% 510, <210> 96 <211> 10 <212> PRT <213> Artificial sequence <220> <223>
sequenc@pls S)?n sized &%)Gépgé\'@y Tyr Thr Phe Tyr Ser Tyr Trp Leu His 5 10 Page 25 P2138R1

PCT Secluence Listing <210> 97
<210> 58

<211> 7
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 58
Met Pro Asn Thr Arg Asp Ser

<210> 59
<211> 7

<212> PRT

<213> Artificial sequence

<220>
. <223> Sequence is synthesized

<400> 59
Trp Ala Ser Thr Arg Asp Ile

<210> 60

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 60
Trp Ala Gly Ile Arg Glu Met

<210> 61

<211> 7

<212> PRT

<213> Artificial sequence

. <220>
<223>

<400> 61
Leu Ala Ser Asn Arg Glu Gly

Sequence 1is synthesized

<210> 62
<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 62
Trp Thr Gly Asn Arg Glu Met
5

<210> 63

<211> 7

<212> PRT

<213> Artificial sequence
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<211> 18 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 97
Gly Met lle Asp Pro Ser Asn Ser Asp lle Arg Phe Asn Pro Asp 1510 15 Phe Glu Asp <210> 98
<211> 18 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400> 98
Gly Met lle Asp Pro ser Asn Ser Asp Thr Arg Phe Asn ThrLys 151015 Phe Glu Asp <210> 99
<211> 18 <212> PRT <213> ArtificiahSefUEREr seddercaledstsrguence is synthesized <400> 99 Gly
Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn ProLYS 15 10 15 Phe His Asp <210> 100 <211>
18 <2‘<§%g33§él'q§gl4§é> {Sgtig%?liﬂlh%gqgg@ce <220> <223> sequence is synthesized <400> 100 Gly Met

lle Asp Pro Ser Tyr Ser lle Thr Arg Phe Asn Pro Lys 151015 Phe Lys Tyr <210> 101 <211> 18
<400> 63
Trp Ala Arg Thr Ar% Glu Ser

<210> 64

<211> 7

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 64
Trp Ala Ser Thr Arg Glu ser

<210> 65
<211> 7

. <212> PRT
<213> Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 65
Trp Ala Ser Thr Prg Glu Ser

<210> 66

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<220>

<221> Unsure

<222> 4

<223> uUnknown amino acid

@ 200> 66
Trp Ala Ser Xaa Arg Glu Ser

<210> 67

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 67
Trp Ala Ser Asn I1§ Thr Ser

<210> 68
<211> 7

<212> PRT

<213> Artificial sequence

<220> .
<223> Sequence is synthesized
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<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized Page 26 P2138R1 PCT
sequence Listing <400> 101 Gly Met lle Asp Pro ser Asn Ser Asp Thr Arg Phe Asn ProLys 15 10 15
Phe Asn Tyr <210> 102 <211> 18 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 102 Gly Met lle Asp Pro ser Asn Ser Asp Thr Arg Phe Asn ProLys 15 10 15 Phe
Asn Asp <210> 103 <211> 18 <2p233RI rd Jedfudiicdal sefisgice <220> <223> sequence is
synthesized <400> 103 Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn ProLys 151015 Phe
Asn GTQ?%Z;@% 1Q4 ﬁ?e“ﬁ&&/aﬁzég? PRT <213> Atrtificial sequence <220> <223> sequence is
synthesized <400> 104 GljsMet lle Asp Pro Ser Asn ser Asp Thr Arg Phe Asn Pro Asn 151015 Phe
Asp Asp,52105 105

<211> 7

<212> PRT
<213> Artificial sequence

<220> ]
<223> Sequence 1is synthesized

<400> 69
Trp Thr Ser Asn Arg val ser

<210> 70

<211> 7

<212> PRT

<213> Artificial sequence

. <220> ) )
<223> Sequence 1is synthesized

<400> 70
Leu Gly Gly Thr Ar% val Ser

<210> 71

<211> 7

<212> PRT

<213> Artificial sequence

<220> ]
<223> Sequence 1is synthesized

<400> 71
Leu Ala Thr Thr Arg val Ser

<210> 72

<211> 7

<212> PRT

<213> Artificial sequence

. <220>

<223> Sequence 1is synthesized

<400> 72
Trp Ala Ser Thr Ar% val Sser

<210> 73

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 73
Trp Ala Ser Thr Leu val Ser
5

<210> 74
<211> 7
<212> PRT
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<211> 18 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 105
Gly Met lle Asp Pro Ser Asn ser Asp Thr Arg Phe Asn Pro Asn 15 10 15 Phe Glu Asp Page 27
P2138R1 PCT Sequence Listing <210> 106 <211> 18 <212> PRT <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 106 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn GIn
Asn 151015 Phe Glu Asp <210>p203F8r2Fr Ik qudnle PREg13> Artificial sequence <220>
<223=<Tquentifissnliresuence<400> 107 Gly Met lle Asp Pro ser Asn Ser Asp Thr Arg Phe Asn Pro
Asn 1530 15 Phe Glu His <210> 108 <211> 18 <212> PRT <213> Artificial sequence <220>
<223x3rdcecmén ynibesyraties#ff> 108 Gly Met lle Asp Pro Ser Asn ser Asp Thr Arg Phe Asn Pro
Asn 1<§0$9 ];i Phe Lys Glu

Trp Ala Ser Thr G1¥ val Gly

<210> 75

<211> 7

<212> PRT

<213> Artificial sequence

<220> ) _
<223> Sequence 1is synthesized

<400> 75
Trp Ser Ser Thr Arg val ser

<210> 76
‘ <211> 10
<212> PRT
<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 76 i

Gly Tyr Asn Phe Ile Gly Phe Trp Met His
5 10

<210> 77

<211> 10

<212> PRT

<213> Artificial sequence

<220> .

<223> Sequence 1is synthesized

<400> 77

Gly Tyr Thr Phe I1§ Asp Phe Trp Leu Hig

. <210> 78
<211> 10

<212> PRT

<213> Artificial sequence
<220>

<223> Sequence is synthesized
<400> 78

Gly Tyr Thr Phe Thr Ser pPhe Trp Leu Hig
5 1

<210> 79

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 79
Gly Tyr Thr Phe Thr Ser His Trp Leu His
5 10
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<210> 109 <211> 18 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 109 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn 151015 Leu GIn Asp
<210> 110 <211> 18 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
Page 28 P2138R1 PCT sequence Listing <400> 110 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg
Phe Asn Proser 151015 Leu GlpA3BrP ey kbhusrdd > 18 19d12> PRT <213> Artificial sequence
<220> <223> sequence is synthesized <400> 111 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe
Asn PE8iBr 805 10 15 Phe Glu Asp <210> 112 <211> 18 <212> PRT <213> Artificial sequence
<220xzp23»mequence is synthesized <400> 112 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe
Asn Pré Wzl Artifpcigl sequence

<220>
<223> Sequence 1is synthesized

<400> 80 )
Gly Tyr Pro Phe Thg Thr Arg Trp Leu ng

<210> 81
<211> 10
<212> PRT
<213> Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 81 )
‘ Gly Tyr Leu Phe Thg Ser Ser Trp Leu H}.(S)

<210> 82

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 82 )
Gly Tyr Asn Phe Seg Ser Ser Trp Leu ng

<210> 83

<211> 10

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence is synthesized

. <400> 83

Gly Tyr Pro Phe Thr Lys Ser Trp Leu Hig
5

<210> 84
<211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 84
Gly Tyr Ser Phe Thg Thr Ser Trp val H13

<210> 85

<211> 10

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence 1is synthesized
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Leu Lys Asp <210> 113 <211> 11 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 113 Ser Tyr Gly Ser Tyr Val Leu Pro Leu Asp Tyr 510 <210> 114 <211>11
<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 114 Ser Tyr Gly
Ser Tyr Val Ser Pro Leu Asp Tyr 510 <210> 115<211> 11 <212> PRT <213> Atrtificial sequence

<220> <223> sequence is synthesized fimge itd R2La8hce AG $ts@aguence Listing <400> 115 Ser Tyr
Arg ser Tyr Arg lle Pro Leu Asp Tyr 510 <210> 116 <211> 11 <212> PRT <213> Atrtificial sequence

<220> SHeBRE @ﬁyﬂgﬁ%éﬁd'rﬁ@_@ﬁ ;,],@ Ser Tyr Arg Ser Tyr Val Leu Pro Leu Asp Tyr 510
<210> 1 11> 11

<210> 86

<211> 10

<212> PRT

<213> Artificial sequence

<220> i
<223> sequence is synthesized

<400> 86 .
Gly Tyr Thr Phe Ser Ser Ser Trp Leu ng
5

<210> 87

<211> 10

<212> PRT

<213> Artificial sequence

. <220> i )
<223> Sequence 1is synthesized

<400> 87 )
Gly Tyr Thr Phe Thr Ser Ser Trp Leu H13
5

<210> 88

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 88
Gly Tyr Ala Phe Thr Ser Thr Trp Leu Hig
5

<210> 89

<211> 10

<212> PRT

<213> Artificial sequence

. <220>

<223> Sequence is synthesized

<400> 89 ]
Gly Tyr Ile Phe Thg Ser val Trp Leu ng

<210> 90

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 90
Gly Tyr Asn Phe Thr Ser val Trp Leu Hig
5

<210> 91
<211> 10
<212> PRT
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<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 117 Ser Tyr Arg
Ser Tyr Val Leu Pro Leu Asp GIn 510 <210> 118 <211> 11 <212> PRT <213> Atrtificial sequence
<220> <223> sequence is synthesized <400> 118 Ser Tyr Arg ser Tyr Phe Thr Pro Leu Asp Tyr 510
<210> 119 <211> 11 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized
<400> 119 ser Tyr Ser Ser Tyr Met pag3Bra leew Asquieyicd 1st<§ah0> 120 <211> 11 <212> PRT
<213=<MkBfichdddaémtese@RrOsec223> sequence is synthesized <400> 120 ser Tyr Ser ser Tyr Thr
Arg Pigjgu Asp Tyr 510 <210> 121 <211> 11 <212> PRT Page 30 P2138R1 PCT Sequence Listing
<213x21Bficsameguente syathesized

<400> 91 _

Gly Tyr Ser Phe Thr Ser val Trp Leu His
5 10

<210> 92

<211> 10

<212> PRT _

<213> Artificial sequence

<220>

<223> Sequence 1is synthesized

<400> 92 .

Gly Tyr Thr Phe Thg Arg val Trp Leu ng

<210> 93

. <211> 10
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
<400> 93
Gly Tyr Ala Phe Thr Ser Tyr Trp Leu His
5 10
<210> 94
<211> 10
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence 1is synthesized
<400> 94 .
Gly Tyr Ile Phe Thr Thr Tyr Trp Leu His
5 10
® <09
<211> 10
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence 1is synthesized
<400> 95
Gly Tyr Thr Phe Thr Ser Tyr Trp Leu His
5 10
<210> 96
<211> 10
<212> PRT
<213> Artificial sequence
<220>
<223> Sequence is synthesized
<400> 96
Gly Tyr Thr Phe Tyg Ser Tyr Trp Leu Hig
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<223> Sequence is synthesized <400> 121 Ser Tyr Ser Ser Tyr val Thr Ser Leu Asp Tyr 510 <210>
122 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400>
122 Thr Tyr Gly Ser Tyr GIU Lys Pro LeU ASP Tyr 510 <210> 123 <211> 11 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized <400> 123 Thr Tyr Gly Ser Tyr Val Lys Pro
Leu Asp Tyr 510 <210> 124 <211p2138rP 18ty RRequerd 8>t Adtifingal sequence <220> <223>

Seque %IS nthesized <400> 124 Thr Tyr Gly Ser Tyr Val Arg Pro Leu Asp Tyr 510 <210> 125
<211>r§‘1 zizb PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 125

Thr Ty2@2y SRTTYr Val_Ser Pro Leu Asp Tyr 510 <210> 126
<21 Artiticial sequence

<220>
<223> Sequence 1is synthesized

<400> 97
G1{ Met Ile Asp Pro Ser Asn Ser Asp 118 Arg Phe Asn Pro Aig
5

Phe Glu Asp

<210> 98

<211> 18

<212> PRT

<213> Artificial sequence

<220>
‘ <223> Sequence is synthesized

<400> 98
Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Thr Lys
1 5 10 15

Phe Glu Asp

<210> 99

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 99
61{ Met Ile Asp Prg Ser Asn Ser Asp ng Arg Phe Asn Pro L{g

Phe His Asp

. <210> 100
<211> 18
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 100
G1{ Met Ile Asp Prg Ser Tyr Ser Ile Thr Arg Phe Asn Pro Lyg
10

Phe Lys Tyr

<210> 101

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized
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<211> 11 <212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 126
Thr Tyr His Ser Tyr Val Thr Pro Leu Asp Tyr 510 Page 31 P2138R1 PCT sequence Listing <210>
127 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400>
127 Thr Tyr Arg ser Tyr Val 5er Pro Leu Asp Tyr 510 <210> 128 <211> 11 <212> PRT <213>
Artificial sequence <220> <223> sespizsee ipSyibgsered HHONd 28 Thr Tyr Arg ser Tyr Lys Ser Pro
Leu Asp 'I(')\? 510 <210> 129 <211> 11 <212> PRT <213> Artificial sequence <220> <223>

seque esizes! 0931 RnT BeT UTGrHCIFY! HaC AR Brg gy Tyr Tyr 510 <210> 130
<211> 111<212> PRT <213> Artificial sequence 10

Phe Asn Tyr

<210> 102

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 102
Gly Met Ile Asp Pro Ser Asn Ser Asp ng Arg Phe Asn Pro L{g
1 5

Phe Asn Asp

. <210> 103
<211> 18
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 103
Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Lys
1 5 10 15

Phe Asn Glu

<210> 104

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

. <400> 104
G1{ Met ITe Asp Prg Ser Asn Ser Asp TES Arg Phe Asn Pro Aig

Phe Asp Asp

<210> 105

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 105
G1{ Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn
5 10 15

Phe Glu Asp
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<220> <223> Sequence is synthesized <400> 130 Thr Tyr Arg Gly Tyr Glu Thr Pro Leu Asp Tyr 5 10

<210> 131 <211> 11 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized

<400> 131 Thr Tyr Arg Ser Tyr Phe Val Pro Leu Asp Tyr 510 <210> 132 <211> 11 <212> PRT

<213> Artificial sequence <220> <223> sequence is synthesized Page 32 P2138R1 PCT Sequence

Listing <400> 132 Thr Tyr Ser ser Tar1¥8RLysdPreddquernep Mwtmg0 <210> 133 <211> 11 <212>

PRT % ficial sequence <220> <223> Sequence is synthesized <400> 133 Thr Tyr ser Ser Tyr
d

Val Ar§ @Lﬂ#Asp Tyr 510 <210> 134 <211> 11 <212> PRT <213> Atrtificial sequence <220>
<223>edrertus f3 simthesmenhce400> 134

<220>

<223> Sequence 1is synthesized

<400> 106

Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn GIn Asn

1 5 10 15

Phe Glu Asp

<210> 107

<211> 18

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

. <400> 107
Gly Met Ile Asp Pro Ser Asnh Ser Asp Thr Arg Phe Asn Pro Ain
1 5 10 5

Phe Glu His

<210> 108

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 108
Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn
1 5 10 15

Phe Lys Glu

. <210> 109
<211> 18
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 109
61{ Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn
5 10 15

Leu Gln Asp

<210> 110

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized
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Thr Tyr ser Ser Tyr Met Arg Pro LeU ASP Tyr 510 <210> 135 <211> 11 <212> PRT <213> Atrtificial
sequence <220> <223> Sequence is synthesized <400> 135 Thr Tyr Ser Ser Tyr Met Ser Pro Leu
Asp Tyr 510 <210> 136 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> sequence is
synthesized <400> 136 Thr Tyr Ser ser Tyr Val Thr Ala Leu Asp Tyr 510 <210> 137 <211>11
<212> PRT <213> Atrtificial sequenge138RO>p<R Xy dgeenietitngynthesized <400> 137 Thr Tyr Ser
ser Tyf Thi0A r 510 <210> 13 <211> 1 <212> PRT Page 33 P2138R1 PCT

lla Leu As
Sequer?c L"l"§ﬁné SR 'ﬂ%if A ééau%% &0 259 F gequence IS §ynthe5|zed <400> 138 Thr

Tyr Thr Ser Tyr Arg Leu Pro Leu Asp Tyr 510 <210> 139
Leu Glu Asp

<210> 111

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 111
Gly Met ITe Asp Pro Ser Asn Ser Asp ng Arg Phe Asn Pro T?;
1 5

Phe Glu Asp

. <210> 112
<211> 18
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 112
G1{ Met Ile Asp Prg Ser Asn Ser Asp ng Arg Phe Asn Pro Vi}

Leu Lys Asp

<210> 113

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

. <400> 113
Ser Tyr Gly Ser Tyg val Leu Pro Leu Aig Tyr

<210> 114

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 114
Ser Tyr Gly Ser Tyg val Ser Pro Leu Asp Tyr
10

<210> 115

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized
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<211>7 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400> 139
Trp Ala Ser Thr Arg Glu Ser 5 <210> 140 <211> 10 <212> PRT <213> Atrtificial sequence <220>
<223> Sequence is synthesized <400> 140 Gly Tyr Thr Phe Thr Ser Tyr Trp Leu His 510 <210> 141
<211> 18 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 141
Gly Met lle Asp Pro Ser Asn Ser AspZi3BAIgHehespagodite Adstiny 10 15 Phe Lys Asp <210> 142
<211>11 <2§§>{ PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 142

Ser Ty?‘skgﬁ? ¥ VeS¢ PiRrhethasprbyl en Wep<fgp> 143 <211> 11 <212> PRT <213> Artificial
sequence <220> 5 10

<210> 116

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 116
Ser Tyr Arg Ser Tyr val Leu Pro Leu Aig Tyr
5

<210> 117

<211> 11

<212> PRT

<213> Artificial sequence

‘ <220> .
<223> Sequence 1is synthesized

<400> 117
Ser Tyr Arg Ser Tyr Vval Leu Pro Leu Aig Gln
5

<210> 118

<211> 11

<212> PRT

<213> Artificial sequence

<220> .
<223> Sequence is synthesized

<400> 118
Ser Tyr Arg Ser Tyg Phe Thr Pro Leu Aig Tyr

<210> 119

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 119
Ser Tyr Ser Ser Tyg Met Arg Pro Leu Aig Tyr

<210> 120
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 120
Ser Tyr Ser Ser Tyr Thr Arg Pro Leu Asp Tyr
5 10

<210> 121
<211> 11
<212> PRT

Page 30



<223> Sequence is synthesized Page 34 P2138R1 PCT sequence Listing <400> 143 Ser Tyr Gly Ser .
Tyr Val Ser Pro Leu Asp Tyr 510 <210> 144 <211> 11 <212> PRT <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 144 Ser Tyr Arg Ser Tyr Arg Thr Pro Leu Asp Tyr 510 <210>
145 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400>
145 Ser Tyr Arg Ser Tyr Val Thr Probe3BRBPEYrsbqlens@ 10 4#y<211> 11 <212> PRT <213>
Artificied Bequentél «losem@eBsesequence is synthesized <400> 146 ser Tyr Arg Ser Tyr Val Val Pro
Leu Agprpyr 510 <210> 147 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223>
sequetka3is syatlkesizeid s4bOreidze8er Tyr Arg ser Tyr Val Val Pro Leu Asp Ser

<400> 121
ser Tyr Ser Ser Tyr val Thr Ser Leu Aig Tyr
5

<210> 122
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 122
Thr Tyr Gly Ser Tyr Glu Lys Pro Leu Asp Tyr
5

<210> 123
' <211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 123
Thr Tyr Gly Ser Tyr val Lys Pro Leu Asp Tyr
5

<210> 124
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 124
Thr Tyr Gly Ser Tyr val Arg Pro Leu Aig Tyr
5

. <210> 125
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 125
Thr Tyr Gly Ser Tyr val Ser Pro Leu Asp Tyr
5

<210> 126
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 126
Thr Tyr His Ser Ty; val Thr Pro Leu Aig Tyr
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510 <210> 148 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> sequence is
synthesized <400> 148 ser Tyr ser Ser Tyr Val Lys Pro Leu Asp Tyr 510 <210> 149 <211> 11
<212> PRT <213> Atrtificial sequence Page 35 P2138R1 PCT sequence Listing <220> <223>
sequence is synthesized <400> 149 Ser Tyr ser ser Tyr Val Leu Pro Leu Asp Tyr 510 <210> 150
<211> 11 <212> PRT <213> Artifici2138querce sedqderce2e3sthafuence is synthesized <400> 150
Thr Tyr Ala Ser. Tyr Ala Thr Pro Leu Asp Tyr 510 <210> 151 <211> 11 <212> PRT <213> Atrtificial
sequeﬁﬁgﬁ& <223> sequence is synthesized <400> 151 Thr Tyr Ala ser Tyr val Thr Pro Leu Asp

Tyr 58Q2s2d0p 152 <211> 11
<213> Artificial sequence

<220> _
<223> Sequence is synthesized

<400> 127
Thr Tyr Arg Ser Tyg val Ser Pro Leu Asp Tyr

<210> 128
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 128
. Thr Tyr Arg Ser Tyr Lys Ser Pro Leu Asl,g Tyr
5

<210> 129
<211> 11
<212> PRT
<213> Artificial sequence

<220> .
<223> Sequence is synthesized

<400> 129
Thr Tyr Arg Ser Tyr Phe Thr Pro Leu T{g Tyr
5

<210> 130
<211> 11
<212> PRT
<213> Artificial sequence

<220> . .
<223> Sequence is synthesized

@ 200> 130
Thr Tyr Arg Gly Tyg Glu Thr Pro Leu Aig Tyr

<210> 131

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 131
Thr Tyr Arg Ser Tyr Phe val Pro Leu Asp Tyr
5

<210> 132
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
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<212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 152 Thr Tyr Gly
Ser Tyr Val Thr Ala Leu Asp Tyr 510 <210> 153 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> sequence is synthesized <400> 153 Thr Tyr Gly ser Tyr Val Thr Ala Leu Asp His 510
<210> 154 <211> 11 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized

- <400> 154 Thr Tyr Gly Ser Tyr MetpsakRro Lretr Asigdercd LsHage 36 P2138R1 PCT Sequence
Listing <210> 155 <211> 11 <212> PRT <213> Artificial sequence <220> <223> Sequence is

synthe§Py 400> 185 T\prT\)LC{]HL%@e‘;r'gy[_é@lAy@I@;o Leu Asn Tyr 510 <210> 156 <211> 11
<212> PRT <213> Artificidl sequence <220> 10

<210> 133

<211> 11

<212> PRT

<213> Artificial sequence

<220> )
<223> sequence is synthesized

<400> 133
Thr Tyr Ser Ser Tyr val Arg Pro Leu Asp Tyr
5

<210> 134
<211> 11
<212> PRT
<213> Artificial sequence

9 -0

<223> Sequence is synthesized

<400> 134
Thr Tyr Ser Ser Tyr Met Arg Pro Leu Asp Tyr
5

<210> 135

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 135
Thr Tyr Ser Ser Tyr Met Ser Pro Leu Aig Tyr
5

<210> 136
<211> 11
<212> PRT
. <213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 136
Thr Tyr Ser Ser Tyg val Thr Ala Leu Aig Tyr

<210> 137

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 137
Thr Tyr Ser Ser Tyg Arg Thr Ala Leu Aig Tyr

<210> 138
<211> 11
<212> PRT
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<223> Sequence is synthesized <400> 156 Thr Tyr Lys ser Tyr Val Thr Pro Leu Asp Tyr 510 <210>
157 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is synthesized <400>
157 Thr Tyr Arg Ser Tyr Arg ser Pro Leu Asp Tyr 510 <210> 158 <211> 11 <212> PRT <213>
Artificial sequence <220> <223> sequence is synthesized <400> 158 Thr Tyr Arg ser Tyr Val Ser Pro
Leu Asp Phe 510 <210> 159 <211b»1BBri2p2P P& lenet3piAttifigal sequence <220> <223>
Sequet?ddis Ayritfieciadd sea@ca 59 Thr Tyr Arg ser Tyr Val Thr Pro Leu Asp Tyr 510 <210> 160
<211>_344<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized Page 37
P2138R213BCGegaenenda Ldgtinhesid¥d> 160 Thr Tyr Ser Ser Tyr Trp lle Pro Leu Asp Tyr

<400> 138
Thr Tyr Thr Ser Tyr Arg Leu Pro Leu Aig Tyr
5

<210> 139
<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 139
Trp Ala Ser Thr Arg Glu Ser
5

<210> 140
@ 11
<212> PRT
<213> Artificial sequence

<220> )
<223> Sequence 1is synthesized

<400> 140
Gly Tyr Thr Phe Thr Ser Tyr Trp Leu Hig
5

<210> 141

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 141
Gly Met Ile Asp Pro Ser Asn Ser Asp TQS Arg Phe Asn Pro Aig
1 5

-. Phe Lys Asp

<210> 142

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 142
Ser Tyr Gly Ser Tyr val Ser Pro Leu Aig Tyr
5

<210> 143
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
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510 <210> 161 <211> 11 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is
synthesized <400> 161 Thr Tyr Ser Ser Tyr Val Arg Pro Leu Asp Tyr 510 <210> 162 <211> 11
<212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 162 Thr Tyr Ser
Ser Tyr Val Thr Ser Leu Asp Tyr 510 <210> 163 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> Sequence is synthesipet3 sri0PeTl63quenhdyriSer ey Tyr Val Thr Ala Leu Asp Tyr 510
<210>=<4@% <43 > 11 <212> PRT <213> Atrtificial seg(Jence <220> <223> sequence is synthesized

<400> 187 ¥T§7 X rpeRI BerPhr 7y Bif $&8F ARBVER ™5 10 <210> 165 <211> 11 <212> PRT <213>

Artificial sequence
<210> 144
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 144
Ser Tyr Arg Ser Tyr Arg Thr Pro Leu Asp Tyr
5

<210> 145

<211> 11

<212> PRT

<213> Artificial sequence

; <220>
. <223> Sequence is synthesized

<400> 145
ser Tyr Arg Ser Tyg val Thr pro Leu Aig Tyr

<210> 146
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 146
Ser Tyr Arg Ser Tyr val val Pro Leu Asp Tyr
5 10

<210> 147

<211> 11

<212> PRT

<213> Artificial sequence

‘ <220>

<223> Sequence 1is synthesized

<400> 147
Ser Tyr Arg Ser Tyr val val Pro Leu Asp Ser
5 10

<210> 148

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 148
Ser Tyr Ser Ser Tyg val Lys Pro Leu Asp Tyr

<210> 149

<211> 11

<212> PRT

<213> Artificial sequence
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<220> <223> Sequence is synthesized <400> 165 lle Tyr Trp Ala ser Thr Arg Val Ser Gly Val 5 10
<210> 166 <211> 14 <212> PRT <213> Artificial sequence Page 38 P2138R1 PCT sequence Listing
<220> <223> sequence is synthesized <400> 166 Ala Ser Gly Tyr Thr Phe Thr ser Tyr Trp Leu His Trp
Val 510 <210> 167 <211> 14 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is
synthesized <400> 167 Ala Ser Gly7y4gRAr Fie deyusheser ki hgu His Trp Val 510 <210> 168 .
<211> 22 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized <400> 168

Trp Vé gg&ldgnAgpl pr etrhA§{1z§gr Asp Thr Arg Phe Asn 151015 Pro Asn Phe Lys Asp Arg
Phe 26 <21 9<211> 2 <212> PRT <213> Atrtificial sequence <220>

<400> 149
Ser Tyr Ser Ser Tyr val Leu Pro Leu Aig Tyr
5

<210> 150
<211> 11
<212> PRT
<213> Artificial sequence

<220> ]
<223> Sequence is synthesized

<400> 150
Thr Tyr Ala Ser Tyr Ala Thr Pro Leu Aig Tyr
5

<210> 151
<211> 11
@ 212 Frr
<213> Artificial sequence

<220> )
<223> Sequence 1is synthesized

<400> 151
Thr Tyr Ala Ser Tyg val Thr Pro Leu Aig Tyr

<210> 152

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 152
Thr Tyr Gly Ser Tyr val Thr Ala Leu Asp Tyr
5

<210> 153
. <211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 153
Thr Tyr Gly Ser Tyr val Thr Ala Leu Aig His
5

<210> 154

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 154
Thr Tyr Gly Ser Tyr Met val Pro Leu Asp Tyr
5 10
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<223> sequence is synthesized <400> 169 . Trp Val Gly met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe
Asn 151015 Thr Lys Phe Glu Asp Arg Phe 20 <210> 170 <211> 22 <212> PRT <213> Atrtificial
sequence <220> <223> sequence is synthesized <400> 170 Trp Val Gly met ile Asp Pro Ser Asn ser
Asp Thr Arg Phe Asn 15 10 15 Pro Asn Phe Glu Asp Arg Phe 20 <210> 171 <211> 15 <212> PRT
Page 39 P2138R1 PCT Sequence lpziipgr K2t3>sAdiiesied seiptdinge <220> <223> Sequence is

synth 400> 171 Cys Ala Arg Tyr Gly ser Tyr Val Ser Pro Leu Asp Tyr Trp Gly 1510 15
<210§ <§é.;> 15 <212> PRT <213> Atrtificial sequence <220> <223> sequence is synthesized
<400=2¥2-CatstAfd Searl Tyedabn8er Tyr Val Ser Pro LeU Asp Tyr Trp Gly 1510 15 <210> 173 <211>
15 <2<]2%%>PRT <213> Artificial sequence

<223> sequence 1is synthesized

<400> 155
Thr Tyr His Ser Tyr Leu val Pro Leu Aig Tyr
5

<210> 156
<211> 11
<212> PRT
<213> Artificial sequence

<220> )
<223> Sequence s synthesized

<400> 156
. Thr Tyr Lys Ser Tyg val Thr Pro Leu Aig Tyr

<210> 157

<211> 11

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 157
Thr Tyr Arg Ser Tyr Arg Ser Pro Leu Asp Tyr
5

<210> 158

<211> 11

<212> PRT

<213> Artificial sequence

<220> ]
<223> Sequence is synthesized

<400> 158
. Thr Tyr Arg Ser Tyr val Ser Pro Leu Asp Phe
5

<210> 159

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 159
Thr Tyr Arg Ser Tyg val Thr Pro Leu Aig Tyr

<210> 160
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized
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<220> <223> Sequence is synthesized <400> 173 Cys Ala Thr Tyr Gly Ser Tyr Val Ser Pro Leu Asp
Tyr Trp Gly 151015 <210> 174 <211> 15 <212> PRT <213> Atrtificial sequence <220> <223>
Sequence is synthesized <400> 174 Cys Ala Thr Tyr Arg Ser Tyr Val Ser Proo LeU Asp Tyr Trp Gly 1
515 <210>175<211> 15 <212> PRT <213> Atrtificial sequence <220> <223> Sequence is
synthesized <400> 175 Cys Ala SepZ338R0g r@ar SygoéalceéhrRroihgu Asp Tyr Trp Gly 1510 15
<210><frg@><2§9> 15 <212> PRT <ie 3> Artificial sequence <220> <223> sequence is synthesized
<400> 176 Y5 RRI TR Ty Ard"Sef 15r V&I THY PRELEMAsp Tyr Trp Gly 1510 15 Page 40 P2138R1

PCT Sequence Listing <210> 177 <211> 15 <212> PRT <213> Artificial sequence <220> <223>
sequeﬁ% %thhesaed <400> 177

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 161

Thr Tyr Ser Ser Tyr val Arg Pro Leu Aig Tyr

5

<210> 162

<211> 11

<212> PRT

<213> Artificial sequence

<220>
' <223> Sequence is synthesized

<400> 162

Thr Tyr Ser Ser Tyr val Thr Ser Leu Aig Tyr

5

<210> 163

<211> 11

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 163

Thr Tyr Ser Ser Tyr val Thr Ala Leu Aig TYyr
5

<210> 164
<211> 11
<212> PRT
<213> Artificial sequence

‘ <220>

<223> Sequence is synthesized

<400> 164
Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly val
5 10

<210> 165
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 165
Ile Tyr Trp Ala Ser Thr Arg val Ser Gly val
5 10

<210> 166

<211> 14

<212> PRT

<213> Artificial sequence
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Cyi Ala Thr Tyr Ser 5 Ser Tyr Val Thr sir Leu Asp Tyr Trp G15 <210> 178 <211> 15 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized <400> 178 Cyi Ala Thr Tyr Ser 5
Ser Tyr Val Thr Ala 10 Leu Asp Tyr Trp G15 <210> 179 <211> 23 <212> PRT <213> Artificial
sequence <220> <223> sequence is synthesized <400> 179 Asp lle GIn Met Thr GIn Ser Pro Ser ser
Leu ser Ala SerVal 15 10 15 Gly Agp3Rrg \fahThedigehbe Cys®2ihg<210> 180 <211> 15 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized <400> 180 Trp Tyr GIn GIn Lys Pro
Gly Lyé% %Psrgqhgﬁ(_léaq dLaydlendyszdp 10 15 <210> 181 <211> 32 <212> PRT <213> Atrtificial
sequence <220> <223> sequence is synthesized <400> 181 Gly Val Pro Ser Arg Phe Ser Gly ser Gly

ser CITRY SV BIP 137 1R Bnd iU r e 55 LeLLAHLCIAP R PIU Asp Phe Ala Thr Tyr 2025 30

<210> 167

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 167
Ala ser Gly Tyr Thg Phe Thr Ser Ser Trp Leu His Trp val
10

<210> 168
<211> 22

@® <21

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 168
Trg val Gly Met I1§ Asp Pro Ser Asn Ser Asp Thr Arg Phe Aig
10

Pro Asn Phe Lys Agg Arg Phe

<210> 169

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 169
Trp val Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn
". 1 5 10 15

Thr Lys Phe Glu Agg Arg Phe

<210> 170

<211> 22

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 170
Trg val Gly Met I1§ Asp Pro Ser Asn Ser Asp Thr Arg Phe Aig
10

Pro Asn Phe Glu Asp Arg Phe
20

<210> 171
<211> 15
<212> PRT
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Page 41 P2138R1 PCT sequence Listing <210> 182 <211> 11 <212> PRT <213> Avrtificial sequence
<220> <223> Sequence is synthesized <400> 182 Phe Gly GIn Gly Thr Lys Val Glu lie Lys Arg 5 10
<210> 183 <211> 17 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 183 Lys ser Ser GIn Ser Leu Leu Tyr Thr Ser ser GIn Lys Asn Tyr 15 10 15 Leu Ala <210>
184 <211>7 <212> PRT <213> Agificiak septenrueddd 12w sequence is synthesized <400>
184 T2 W¥a getThircArd Glenvend® <210> 185 <211>9 <212> PRT <213> Artificial sequence <220>
- <223>_seguence is synthesized <400> 185 GIn GIn Tyr Tyr Ala Tyr Pro Trp Thr 5 <210> 186 <211>
106 <223> sequence 1is synthesized

<400> 171
Cys Ala Arg Tyr Gly Ser Tyr val Ser P{g Leu Asp Tyr Trp Glg
1 5

<210> 172

<211> 15

<212> PRT

<213> Artificial sequence

<220> i _
<223> Sequence is synthesized

<400> 172
Cys Ala Ser Tyr Gly Ser Tyr val Ser Pig Leu Asp Tyr Trp Glg
1 5

<210> 173

® <L

<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 173
Cys Ala Thr Tyr Gly ser Tyr val Ser P{g Leu Asp Tyr Trp Glg
1 5

<210> 174

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 174
Cys Ala Thr Tyr Arg Ser Tyr val Ser P;g Leu Asp Tyr Trp Glg
1 5

@® - s
<211> 15
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 175
Cyi Ala Ser Tyr Ar% Ser Tyr val Thr P;g Leu Asp Tyr Trp Glg

<210> 176

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 176
Cyi Ala Thr Tyr Arg Ser Tyr val Thr Pro Leu Asp Tyr Trp Glg
10
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<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 186 Thr Val Ala
Ala Pro Ser Val Phe lie Phe Pro Pro ser Asp Glu 1510 1s GIn Leu Lys ser Gly Thr Ala ser Val Val
cys Leu Leu Asn Asn 20 25 30 Page 42 P2138R1 PCT Sequence Listing Phe Tyr Pro Arg Glu Ala Lys
Val GIn Trp Lys Val Asp Asn Ala 35 40 45 Leu GIn ser Gly Asn ser GIn Glu ser Val Thr Glu GIn Asp
Ser 50 55 60 Lys Asp Ser Thr Tyr $en bgii speSekdidrnceu fRkiay Ser Lys 65 70 75 Ala ASP Tyr Glu
Lys His_Lys Val Tyr Ala Cys Glu Val Thr His 80 85 90 GIn Gly Leu Ser Ser Pro Val Thr Lys Ser Phe
Asn Aﬁégfy &0 95 100 105 Cys <210> 187 <211> 25 <212> PRT <213> Artificial sequence <220>
<223x3epparRie is synthesized <400> 187 Glu Val GIn Leu Val Glu Ser Gly Gly Gly Leu Val GIn Pro
Gly 183114 dfi St ILeeMRPERU Ser Cys Ala Ala Ser 20 25 <210> 188 <211> 13 <212> PRT
<213>Aytlicial sequence <220> <223> sequence is synthesized <400> 188 Trp Val Arg GIn Ala Pro
Gly Lye3y [sequ@hca@rpsvVaynthesized

<400> 177
Cyi Ala Thr Tyr Seg Ser Tyr val Thr sig Leu Asp Tyr Trp Glg

<210> 178

<211> 15

<212> PRT

<213> Artificial sequence

<220> ) )
<223> Sequence is synthesized

<400> 178
. Cyi Ala Thr Tyr ser Ser Tyr val Thr Alg Leu Asp Tyr Trp Gh’:
5

<210> 179

<211> 23

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 179
ASE ITe Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Vi}
5

Gly Asp Arg val ng Ile Thr Cys

<210> 180

<211> 15

<212> PRT

<213> Artificial sequence

. <220>

<223> Sequence is synthesized

<400> 180
Trg Tyr GIn Gln Lyg Pro Gly Lys Ala PES LyS Leu Leu Ile T{g

<210> 181

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 181
G1{ val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phg
10 1

Thr Leu Thr Ile Ser Ser Leu Gln Pro G%u Asp Phe Ala Thr ng
5

Tyr Cys
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510 <210> 189 <211> 30 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 189 Arg Phe Thr lle Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr Leu 1510 15 GIn
Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 20 25 30 <210> 190 <211> 11 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized Page 43 P2138R1 PCT Sequence
Listing <400> 190 Trp Gly GIn Gly piiged \bahThedlahderiSetind0 <210> 191 <211> 10 <212>
PRT <213> Avrtificial sequence <220> <223> Sequence is synthesized <400> 191 Gly Tyr Thr Phe
Thr sep, Tyt T{p,Leu His 510 <210> 192 <211> 18 <212> PRT <213> Artificial sequence 0 <220>
<223x3eguerce is synthesized <400> 192 Gly Met lle Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro
Asn 1<§1]§6 T o
<213> ‘Artificial sequence

<220> )
<223> Sequence is synthesized

<400> 182
Phe Gly GIn Gly Thr Lys val Glu Ile L{S Arg
5

<210> 183

<211> 17

<212> PRT

<213> Artificial sequence

<220> )
<223> Sequence is synthesized

@® o0 183
Lys Ser Ser GIn Ser Leu Leu Tyr Thr SES Ser Gln Lys Asn T{;
1 5

Leu Ala

<210> 184

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 184
Trp Ala Ser Thr Arg Glu Ser
5

<210> 185
<211> 9
<212> PRT
‘ <213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 185
Gln Gln Tyr Tyr A1§ Tyr Pro Trp Thr

<210> 186

<211> 106

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence is synthesized

<400> 186

Th; val Ala Ala Pro Ser val Phe Ile PES Pro Pro Ser Asp Glg
5

Gln Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn
20 25 30
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Phe Lys Asp <210> 193 <211> 12 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized <400> 193 Ala Thr Tyr Arg Ser Tyr val Thr Pro Leu Asp Tyr 510 <210> 194 <211> 108
<212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized <400> 194 Ala ser Thr
Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 1510 15 Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
Gly Cys Leu Val Lys 20 25 30 Asp pyLi3re xorGlegheadéalThtivigl Ser Trp Asn ser Gly Ala 35 40 45
Leu ThP®eT@&ly Rrgl AR WﬂiﬂPhbaPkMSAMaﬂ/aﬁlbe In-¥6r el AP58590AMy Leu Tyr Ser Leu Ser Ser
Val Val Thr Val Pro Ser Se 5Ser 65 70 75 Leu Gly Thr GIn Thr Tyr Ille Cys Asn Val Asn His Lys Pro Ser
Page 44ed2d B8R arPGTly sespucetese ¢listiaduBC 85 @l Abn THulgdvalspspelrys Lys Val Glu Pro Lys ser
cys Asp Lys 95100 105 PR His Thr <210> 195 32211> 222 <212> PRAP<213> Artificial sequence

<220> gy¢2 I pespiente i&ﬁb’rgbesiﬁdséﬂ%lﬁ% Leu Thr Leu Ser Lys
65

Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His

80 85 90

Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu
100 105

cys

<210> 187

<211> 25

<212> PRT

<213> Artificial sequence

. <220>

<223> Sequence 1is synthesized

<400> 187
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25
<210> 188
<211> 13
<212> PRT
<213> Artificial sequence
<220>
<223> sequence is synthesized
<400> 188

Trp val Arg Gln Ala Pro Gly Lys Gly Leg Glu Trp val
5 1

@ 2w 1w
<211> 30
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 189
Ar% Phe Thr Ile Ser Ala Asp Thr Ser Lys Asn Thr Ala Tyr ng
5 10

GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr ng

20 25
<210> 190
<211> 11
<212> PRT
<213> Artificial sequence
<220>

<223> Sequence is synthesized

Page 43



Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val 15 10 15 Phe Leu Phe Pro Pro Lys
Pro Lys Asp Thr Leu Met lle ser Arg 20 25 30 Thr Pro Glu Val Thr Cys Val Val Val Asp Val ser His Glu
Asp 35 40 45 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His 50 55 60 Asn Ala Lys Thr
Lys Pro Arg Glu Glu GIn Tyr Asn ser Thr Tyr 65 70 75 Arg Val Val Ser Val Leu Thr Val Leu His GIn
Asp Trp Leu Asn 80 85 90 Gly Lys g3lus8ii LasrCyisglgacéal $tifgn Lys Ala Leu Pro Ala 95 100 105
Pro lle<90>LV80Thr lle_Ser Lys Ala Lys GIn Pro Arg Glu 110 115 120 Pro GIn Val Tyr Thr Leu Pro
Pro Sef MG ﬁ/-lé(t Y ﬁé 1%% 135 A? G Val Ser Leu ser cys Ala Val Lys Gly Phe Tyr
Pro Ser 140 145 150 Asp IIe Ala Val Glu Trp Glu ser Asn Gly GIn Pro Glu Asn Asn 155 160 165 Tyr
Lys TI‘F gw Pro val Leu Asp Ser Asp Gly ser Phe Phe 170 175 180 Leu Val Ser Lys Leu Thr Val
Asp Lyg %{g Trp GIn GIn Gly 185 190 195 Asn Val Phe ser Cys Ser Val Met His Glu Ala Leu His
Asn H2 PDO 206 P16 dllysehweBlreLys ser Leu Ser Leu ser Pro Gly Lys 215 220 <210> 196 <211> 222
<212> PRI <213> Artificial sequence <220> Page 45 P2138R1 PCT Sequence Listing <223>
Sequenegss sytibesizdd siMnek364ays Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro ser Val 15

10 15<4OO> 191

Gly Tyr Thr Phe Th; Ser Tyr Trp Leu Hig

<210> 192

<211> 18

<212> PRT

<213> Artificial sequence

<220>
‘ <223> Sequence is synthesized

<400> 192
Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn
1 5 10 15

Phe Lys Asp

<210> 193

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence 1is synthesized

<400> 193
Ala Thr Tyr Arg Seg Tyr val Thr Pro Lig Asp Tyr

<210> 194
<211> 108
‘ <212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 194
A1i Ser Thr Lys Gly Pro Ser val Phe P;g Leu Ala Pro Ser SEE
5

Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys
20 25 30

Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala
35 40 45

Leu Thr ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Ser
50 55 60

Gly Leu Tyr Ser Leu Ser Ser val val Thr val pro Ser Ser Ser
65 70 75

Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser
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Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg 20 25 30 Thr Pro Glu Val Thr Cys Val
Val Val Asp Val ser His Glu Asp 35 40 45 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
His 50 55 60 Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn ser Thr Tyr 65 70 75 Arg Val Val Ser
Val Leu Thr Val Leu His GIn Asp Trp Leu Asn 80 85 90 Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
Ala Leu Pro Ala 95 100 105 Pro llep@138rs Atr IkepankysiAktliyg Gly Gln Pro Arg Glu 110 115 120
Pro GIn val Tyr Thr Leu Pr8®ro ser Arg Glu Glu Met Thr Lys 125 130 138 Asn GIn Val Ser Leu Trp
Cys Leyyaltys Gly BRe R¥p RrosSeys 190 14PulpPo ASR ligeflaypsahgiu 1 Glu Ser Asn Gly Gin Pro
Glu Asn Asn 155 160 165 95yr Lys Thr Thr Pro Pre0Val Leu Asp Ser AspO&ly Ser Phe Phe 170 175
180 Leql;l'lyrﬁgré‘y;, Leu Thr Val Asp LyS Ser Arg Trp GIn GIn Gly 185 190 195 Asn Val Phe ser Cys
ser Val Met His Glu Ala Leu His Asn His 200 205 210 S Tyr Thr GIn Lys ser Leu ser Leu Ser Pro Gly

Lys 215730 Fgge 46

<211> 222
<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 195
Cyi Pro Pro Cys Prg Ala Pro Glu Leu L§8 Gly Gly Pro Ser Vi}

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg

20 25 30
® .

Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp

35 40 45
Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His
50 55 60
Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
65 70 75
Arg val val ser val Leu Thr val Leu His Gln Asp Trp Leu Asn
80 85 90
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala
95 100 105
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
110 115 120
Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
125 130 135
Asn GIn val Ser Leu Ser Cys Ala val Lys Gly Phe Tyr Pro Ser
. 140 145 150
Asp I1e Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn
155 160 165
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
170 175 180
Leu val Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln Gly
185 190 195
Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
200 205 210
Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
215 220
<210> 196
<211> 222
<212> PRT
<213> Artificial sequence
<220>
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<223> Sequence is synthesized

<400> 196
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leg Gly Gly Pro Ser
1 5 1

Phe

Thr

Pro

Asn

Arg

Gly

Pro

Pro

Asn

Asp

Tyr

Leu

Asn

Tyr

Leu

Pro

Glu

Ala

val

Lys

Ile

Gln

GlIn

Ile

Lys

Tyr

val

Thr

Phe

Glu

val

Lys

val

Glu

Glu

val

val

Ala

Thr

Ser

Phe

Gln

Pro

val

Lys

Thr

Ser

Tyr

Lys

Tyr

ser

val

Thr

Lys

Ser

Lys

Pro
20

Thr
35

Phe
50

Lys
65

val
80

Lys
95

Thr
110

Thr
125

Leu
140

Glu
155

Pro
170

Leu
185

Cys
200

Ser
215

Lys

Cys

Asn

Pro

Leu

Cys

Ile

Leu

Trp

Trp

Pro

Thr

ser

Leu

P2138R1 PCT Sequence Listing

Pro

val

Trp

Arg

Thr

Lys

Ser

Pro

cys

Glu

val

val

val

Ser

Lys

val

Tyr

Glu

val

val

Lys

Pro

Leu

Ser

Leu

Asp

Met

Leu

Asp

val

val

Glu

Leu

Ser

Ala

ser

val

Asn

Asp

Lys

His

ser

Thr
25

Asp
40

Asp
55

GIn
70

His
85

Asn
100

Lys
115

Ar
13
Lys
145
Gly
160

ser
175

ser
190

Glu
205

Pro
220

Leu
val
Gly
Tyr
Gln
Lys
Gly
Glu
Gly
Gln
Asp
Arg
Ala

Gly
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Met

Ser

val

Asn

Asp

Ala

Gln

Glu

Phe

Pro

Gly

Trp

Leu

Lys

Ile

His

Glu

ser

Trp

Leu

Pro

Met

Tyr

Glu

Ser

Gln

His

Ser

Glu

val

Thr

Leu

Pro

Arg

Thr

Pro

Asn

Phe

Gln

Asn

val
15

Arg
30

Asp
45

His
60

Tyr
75

Asn
90

Ala
105

Glu
120
Lys
135
ser
150

Asn
165

Phe
180

Gly
195
His
210
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