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USEFUL AS THERAPEUTI CS RELATED APPLI CATIONS 10 This application is a

non- pr oviwpeoaoesgapl i cation filed under 37 CPR 1.53(b) ( prir/useseaionicny
priority benefit of provisional application nunber 60/531, 409 filed
Decenber 19, 2003, the contents of which are incorporated herein by
reference in its entirety. TECHNI CAL FI ELD 15 The present invention rel ates
generally to the fields of nolecular biology and anti body therapeutics.
More specifically, the invention concerns novel forns of nobnoval ent
antibody fragments with unique characteristics for use as therapeutic
ageﬁts, and uses of said antibody fragnents. BACKGROUND 20 Recent years
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consequ&mm&mﬁ its greater nol ecul ar size. Furthernnre a full length

anti body may in sone cases exhi Eﬁﬁﬁﬁc effects (which is
undesirabl e) upon binding to a tb‘%”&C &R n even 35 though it is an
antagoni st i cRaqreht')baazdylameal ikarbasinggpgomaisds of Garg angbglies agSiaPaistic Md. 6, 468, 529.
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t herapeutics certain | m t
characterist1cs including target specificity, biostability and bioavailability following

administration to a subject patient, and sufficient target binding affinity to maximize therapeutic
effects. Unfortunately, there has been limited success in efforts to generate antibody therapeutics
that possess all, or even most of these minimal characteristics. For example, full length antibodies
30 such as IgG exhibit desirable pharmacokinetics (e.g., substantial half lives in vivo) and good target
binding affinities due to avidity effects derived from the presence of two antigen binding arms in a
single antibody molecule. However, such full length antibodies suffer from bioavailability
problems as a consequence of its greater molecular size. Furthermore, a full length antibody may
in some cases exhibit agonistic effects (which is undesirable) upon binding to a target antigen even
35 though it is an antagonistic antibody as a Fab fragment. See, e.g., US Pat. No. 6,468,529. This
phenomenon is unfortunate where the antagonistic effect is the desired therapeutic function. In
some instances, this phenomenon may be due to the “cross-linking” effect of a bivalent antibody
that when bound to a cell surface receptor promotes receptor dimerization that leads to receptor

activation.
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for therapeutw function. Other than the scenario described, the art does not appear to have
recognized a need or utility for including an Fc region in monovalent antibodies that are used

30 and/or developed as therapeutics. The reluctance to include an Fc region in monovalent antibodies
where the Fc region is not necessary for therapeutic function is underscored by the practical
difficulties of obtaining such antibodies. Existing antibody production technology does not
provide an efficient method to obtain in high quantities and in sufficiently purified form

heterodimers comprising a single antigen binding component (i.e., monovalency) and an Fc
35 region.



noi eti es such as pol yethyl ene glycol or other stabilizing nolecules such as
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makes it possible to obtain antibody populations that are of a sufficiently high degree of
homogeneity and/or purity useful for development and/or commercialization as therapeutic
30 agents.

Accordingly, in one aspect, the invention provides a monovalent antibody fragment
comprising a single target molecule binding arm and an Fc region (i.e., a complex of Fc
polypeptides), wherein the monovalent antibody fragment is more stable irn vivo than a
counterpart antibody fragment lacking said Fc region. In one aspect, the invention provides an

35 antibody fragment comprising a single antigen binding arm and an Fc region that increases

stability of the antibody fragment (i.e., it is more stable, e.g. it exhibits a longer in vivo half life)
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conprises a conplex of a first and a second Fc pol ypeptide, wherein one but
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Immune effector functions are unnecessary or even deleterious in certain clinical
settings. In some embodiments, an antibody of the invention is aglycosylated. Such antibodies
do not exhibit substantial immune effector functions that are dependent on glycosylation of the
30 Fc region. Generally and preferably, an aglycosylated antibody of the invention does not
exhibit substantial immune effector functions except for binding to FcRn. In some
embodiments, an antibody fragment of the invention does not possess substantial or completely
lacks effector functions other than FcRn'binding. In one embodiment, said effector function is
complement lysis. In one embodiment, said effector function is antibody dependent cell

35 ... . cytotoxicity (ADCC). In one embodiment, the antibody fragment binds FcRn. Aglycosylated
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partner can be a h(g% a hetero or haonodi nmeri zing nol ecule. In one
¢ E}le‘FtPé

enbodi ment, ‘aheY Hiramentign i Fpabln obsmesiicllhBAms RMEEh a t ar get

nol ecul endwﬂm&nfhﬁermrg@texmke@umle bl lini¥Bs | AahiiAy fi@her@ ¥ROPALly | N SONE
enbodi rr%ntd%av\her ein an_anti bﬁ]g%/%fra msnt of the invention is an

ant agoniP&ds agimegiapiiees Inspe § -fheAGHRMY fagment spaciiically pinds@ Glcept or may

i nhpdi t sdtfdf&l’rd:céﬂbll 04 i0dctiv el upes eqRbNor Mbltihe@AB@., 'dﬁhénzﬁﬂon§ hg sb@eept or,
wher eby ac tlvatl%glnof the 30 receptor is inhibite | east in part to

a | ack GIPEEERt-Grnemt A 2uPPORsT NEHHIsR & 3 et ?C“ er‘}‘BlF@ESLh winghfe known in
the art ah@th&iﬁncﬂﬁ:lﬂ&llhﬁh of a igadd, Ovhetethé ﬁﬁg&t m6leélild hircaptb o a@d thiger hone- or
heterod| on% for ef ecti ng) (ti E nortjﬁl functl}?ns (ﬁch receptors
i ncl ude n? t us VPP ST ckia’hﬁ%t Ay iramentofthe P o vhep bR o 4REdy
r ecept omsolevnlt ihHikitstiddinget e p&@ﬁte bendifR parthdr iethe tapfeOinBlebulr Qtc@dndtel Nt er act i ons
i nclude E@f tor-1i anq{ era ttl ons, S such as \(Epg: 153 scul ar i 5 endot hel i al
grofth f ‘Eﬁrﬁ?ﬂ( B 1280k of 2 hgtpr or hompodimeriging mpploputen I3 9ne egp8i% act or
( HGF) blaﬁdntlﬁg)dy fr@grﬁenna’cthe invenGiog whebiasindRM targ@mdleduichaidyitsftirggmMdcurf t he
| nvent | %Il‘]ultlnﬁen atp 101. F%r g)gcam%)f?a%esgrlng gmbOSdll’\r/l\gltSZ vgl?e?én? gr? z?n]ﬁgocr %ra{g%%rzltoo(%% 042619
invention is an antagonist, binding of the antibody fragment to a cell surface receptor may
inhibit dimerization of the receptor with another unit of the receptor, whereby activation of the
30 receptor is inhibited (due at least in part to a lack of receptor dimerization). Numerous receptor
molecules are known in the art to be capable of and/or to require dimerization (either homo- or
heterodimerization) for effecting their normal functions. Such receptors include receptor
tyrosine kinases such as fibroblast growth factor receptors and the HGF receptor, c-met. Other
protein-protein interactions include receptor-ligand interactions, such as VEGF (vascular
35 endothelial growth factor) binding to flt, flk, etc., and hepatocyte growth factor (HGF) binding

to c-met. In one embodiment, an antibody fragment of the invention is capable of competing

5



with HG-F for binding to c-net. In another enbodi nent, an anti body fragnent
of the invention is capable of conpeting with VEGF for binding to a VEG-
recept or .wonoesngsaspect, the invention provides an anti lpodyusteagmsns t hat
is an antagonist in single-arnmed form (as descri bed herei n), but is an
agoni st or onist activity jn a two-a e., Wherein the
two arns” gﬁtﬁ?{g’ ° it gléﬁn‘m“‘r‘i&m@d”@é‘ﬁaﬁ EIHP?W fragﬁe%ﬁéthésfﬁ(é’étton t he

i nvent i qmc@mvbﬂ@snpamgamn VRGY fdriba@ilné a VetRbehidg: (i) a first
pol ypepti de co ht chain variabl e domain (and in sone

risin
embodi nent s fIBIgF?‘I%SPeCt’gB‘?‘I‘IﬁVq PRBFoxides a9 ntiRady frasmen dhabls en gwpgenistin (i) a

second p@lgyPapitd MG HREdBEdrén)NBA YYanGBai or Al ol el Newodarfubd St Fe
ence (and in sonme enbodinments further conprising 10 a

| tid
ﬁgnyfg—ept#@’é’gg}%ea’gf’rﬁmé]éen@ioé‘ﬁfls Rposerie sereciigrncindinger@atility).) a third pol ypepti de

conpri sing a msaEaPet fife RABLPLIES &%ﬁ!ﬁﬂ?%aglﬁﬁﬁ%ﬁﬁﬁsmg i}ih%%tecond
pol ypeptide is a single poL‘%{j peptide conprising a heavy ain variabl e

domai n, AOBRGRIIE RAPPFssAdishhthagietie danay (andyinjsope e@h?ctlm@ﬂs fucthgry and the

first Fe:oﬁ@hwg@hg}ﬁehalf&fnst@lmaﬂhﬁ) heeddnll §51y5§>t19@&&xlﬁﬂ§ﬁlg(§%e ghighce is
gener al I\y |.i nked to, the heavgilchal n constant domai n epti de bond

[i.e., notete fREPHAESET G PoIpRsRtTC SortPnasaphia selﬁe%b%rmnts fﬂlﬁberfcpmmsmg

pol ypepta rdﬁ -Fe QBRI cEAR céhsROMToRAIRRBqdeh &) tand hﬁ) z{‘thﬁa rpbl??épﬁdéj@fﬂ%hﬁng fused to a
human | i %hal n caonstant donmin, |In one t he second

pol ypept® %Pé‘ £ BABPGPEdsequenem Gragmiy. Hessggond ﬁaliyﬁeﬂ?é? jsatsinglegolyaeniide used to a
human hedyrishoi ReatPBiiavitiable @GR hedvy cANE cQFRACHNRI (oot BB of fi A

pol ypep'éclsélﬁ é)ggrl ses %n N-t erm nal Ipﬁ truncat ed heavy chain which

conpris g i Sst Be pelyreptide- oor gxam G dheduediepelpentids seguce semaly. | n one
20 enbodink&do the Hegvst dmamomdnymli Bkea ST Bon $i.e2 Mol ﬁ@rﬂp{@h Lah g}rmncat ed
heavy chain I\;\hc{ém gogﬁs nprise a functi onal or wild i nge

sequenc G PIPREMRRty the Pel?‘?‘#%@ﬁ%“”é%‘ﬁb‘i‘%ﬁt@ t ghpig Vf“i}\ﬂ’ m&B‘l ypepti des
of an arfhsebﬁdyhlfrﬁaihgfgﬁftﬂlaﬂfcoﬁs@t ddnv-RN L Th Ofe @hRdRAAlIRNetdhd pbiypéptide FOT
exanple, the two F l%g‘f}gcﬁ?l des y. be | jinked t hr ough i nt er nol ecul ar

di sul fi cf8mpﬂ§?ﬁa§‘°n‘ fi8 Vetigh ainfpsed fop Bupandieayy; daincprptanh onds

bet ween doygine Inenersdbodiurat, Bk tﬁ1ﬁ®o%eﬂiid86&nﬁrﬁgd M—tdr&rﬁﬂﬁtrﬁﬁﬂt@@ﬁeav& he

i nventi OB 8 %vbdes a coq%ga tion rTB_]ﬁI sing a popul atjion _of

i munogl 8BNS SRIRETES ff 45t § RO 0%6#1 £ SqaBERSe sV teymingn,n 980, 8504 9094
95% of tehfbodmmfﬂﬂ,lfheghﬂk}ml}lpélﬁldabﬁn}ﬁﬁbd M&ér&fn@m}nﬁﬂkﬁte@flea Ehaid @Bt i on. A
conp05|t on orr r15| ?u&l %'Iﬁf @pul tion of |nrrus(r}9 Iobul I ns can be in any of
a vari ety*ot° ?%r &t ‘?’fdp Jype gels?‘WF‘ECS&“tt $tIEePF | ysate, cell
cul t ur e embadithents hhstvodel polypésities of @fi agidily Ragnieht thdinvddtibn firk eevaleanyrs

doscr i bABFLRST TP BRE R P e Db g eaﬂa@fwﬁw%dm' ohare

f r agnentbosdsifor insiang thlboughaiasimaaalar GlBEAGCHRES Setwéenchadindre88W% 6the
het 5rod| merization, while m nimzing honodi nerization, of the Fc sequences
thﬂlg ST body fragment. Such characteristic(s) inproves yield and/or

purl ty 35 andh otie dsperngieriaventionrotilie a commposiaglcolphising Ppupuladbd &fgs obt ai nabl e
by nethods o h esc In o odi nent, a
frror. ronmmiilfrt BeEh s e Bin SRabpa b fubt 0o 85w SFe

immunoglobulins are antibody fragments of the invention. A composition comprising said

population of immunoglobulins can be in any of a variety of forms, including but not limited to
30 host cell lysate, cell culture medium, host cell paste, or semi-purified or purified forms thereof.
Purification methods are well known in the art, some of which are described herein.

In one aspect, the invention provides an antibody fragment comprising at least one
characteristic that promotes heterodimerization, while minimizing homodimerization, of the Fc
sequences within the antibody fragment. Such characteristic(s) improves yield and/or purity

35 and/or homogeneity of the nmnunoglobuhn populations obtainable by methods of the invention

as described herein. In one embodiment, a first Fc polypeptide and a second Fc polypeptide

6



WD 2005/ 063816 PCTI US2004/ 042619 neet/interact at an interface. In sone
enbodi nents wherein the first and second Fc pol ypeptides neet at an

i nt er f acayothes/iepgier f ace of the second Fc pol ypepti de (Ppequsp@mein426¢0npri ses
a protuberance which is positionable in a cavity in the interface of the

first Fe I tide (sequence). In one enmbodinent, the first Fe

pol ypept?j?fgg%%gc‘?gt@élﬁmﬁ’l(fﬁc& EWOF]FBPFP%(Q’?C'F%W%P dredritgndsaconsidicypept i de to
encode tjutypeptidet she@rar diateSa@OMe ik faROdYiRaREdnd Fc PaspdRiad (se@leh@f €d from a

t enpl at e/ ori.gi nal olg1 ep ide tq.encode the protuberance, or both. In one
enbodi rrecr?frfpr‘?fﬁé‘ Pf‘?tﬁ?f E‘“t b {5 pasitiqnable ascapity i thy misrace of thsrfirst Fe

t enpl at efodypegide@eqraky)p BPpbriedmbbmeRNGOHR FOGOIFRYIidIhadhtn bigeF8GARD FC
a tenplate/original polypeptide to

ol ypeptide has been altered fr

gncggepttﬁlg&ﬁﬁﬁ%flﬁlﬁ@rpﬂy@@“dte f° FiecedhBuiheike sepond Plgcrli’f’]éfpﬂéié%h@fbe?fhe second Fc
10 pol ypapted emcosmpleesighalioBpure meodémliﬁioduser&%j&ibeﬂﬂahl &el N a cavity
in the interface of tl%e fi rs_é Fe pol ypeptide, wherein the cavity or

pr ot uber&ppedimegl. thgdirst Fo palypepidehas bernrlierg Bgmiafereplptgerisingipelypertide B t he
first anscsRemdviteadahy/RERdIFd gslypdpaaPIRs bistelitied FBmSABRpIBERAGIAENT S Wher ei n

the fi rstlano{. econd Fg IE)olg% g&tﬁi g‘()as nmeet .at an interface, the interface of
the fir SPOREPYSSIQ Py thebe % ci)ong sipedime. e picspehdthseeondicch i s

posiibi onmiyipeptids campries & Protuberalt® whidh it fsRiohasin@fcatityan BRGABGE6r MOl ypept i de
(sequencfe .~ In one.deqﬁ%dl. rrtgnt, .the second Fc BOl ypeptide has been altered
froma tENgCRPRPYIIAGISreIHBE 3y OF apganss b deth; e begpiintipdasedimathert j r st Fc
pol ypeptin@fadeas tho €1 amd wxﬁ¢cfpbgmpﬁdés?&§$eaﬁm30 Th GbRA¢miRINRBRIHeFgn t 0 encode
odi nent, the second Fc pol ypepti de

t he pr%u{)e{eagce, (gﬁ? bqth. .l n one enb )
has beeraITEPEGCPPORT BOYRBISS Gieehabi gicHate: {i6 myississ plidle tist Bncode the cavity
and t he folypsjtide Csep@inyd) epinpiiies hpstibaaite Ahichiesbs2RniblOMaaatiRat €/ ori gi nal

i In one embodi nent, the interface

pol ypept.ide to.encode. fhe protuberance. ]
of %{Ee flflttmg?celf’gﬁ’ﬁcﬁ%?ﬂ%%‘f P eB%‘#‘j?ﬁFfiq‘é%gahb?‘@t 8 SR MEF¢ ORI 'S positi onabl e
in a cawviolypeptids hidteen ftetdd faiea RinplafttorgBRDIMYPebidRAb ¥RORS thelCavitpehei N t he
pr otubertant?e Oé{ cgw%5 .. Or 1bot , _have b}ae,n, introduced into the interface
of the fITdt PRNACRYGE %&’eﬁba 5t homs (Pryplate/opiginpl ol ypertids to gngodsiBe enbodi ment
t hedpr otpndgehsmce oahdh.ch\ﬂngymbétﬁllﬁerﬁ,ﬁm){ei:cﬁﬁfi& pa@pwﬁgb h l@@rﬁélfefeidﬂl@mha25 ani no
acid residye., I.n gne. e iment., the Fc po ept i conpri sing the
o1 ot uber Sidgeio B g PR s shekering erRr g e PHE Bider B ithe
i nt e f adieonod teaplaeyiplgatabpalypegiideab emolie/pe plotuBerandsi Thom@renibowiakht, thesi due havi ng
[

n the ori residue. .In one enpodi nent,

the Fo. garybEstPRER kTR Eplih Pranse SeBr Bet et Bhurieda iy et nod
conpr i siimtheantafaep ofvhe seebiml Fruilypkgtida ovtdredntte giodheNcadricgiiyadr bogshade from
the interfac f sajd, 30 I tide isr aced with nucleic acid encodi ng
an i npo(raote nrnelg?cpﬁee 1Ffeél)\(/%]ij‘J“nlglglteaa %dl&)g%rmgl Se&ﬂ’g{ﬂr‘f POG’B?REW@S’ [HBYS% original. In
one enbodi nert pnd dmbodinieyi, tiad protetsiraueandsatityreacindongprisd Ansielly @ol@ds nent, t he
resi due 1s arginine

oLy 8 Dl af gL e R, TEOR b RS SRR R SR PR B 0
embodi megmteratediey replagiog 4n arizdiatitesiduesfrdny the siitereacé Ma teinplaneighalolipsgide, the
PO ORISR L L SRS TSR eI o O
r epl aci regibbdimensy therbe polygeptidii@mprisingitht proplbataededs peicraadd bpalnygaeydt i de. | n one
comprising a step wherein nucleic acid encoding an original residue from the interface of said
30 polypeptide is replaced with nucleic acid encoding an import residue having a larger side chain
volume than the original. In one embodiment, the original residue is threonine. In one
embodiment, the original residue is T366. In one embodiment, the import residue is arginine
(R). In one embodiment, the import residue is phenylalanine (F). In one embodiment, the
import residue is tyrosine (Y). In one embodiment, the import residue is tryptophan (W). In
35 one embodiment, the import residue is R, F, Y or W. In one embodiment, a protuberance is

generated by replacing two or more residues in a template/original polypeptide. In one
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7 WD 2005/ 063816 PCTI US2004/ 042619 enbodi nent, the Fe pol ypeptide
conprising a protuberance conprises replacenent of threonine at position
366 wit h woypssapbsar, anmi no aci d nunbering accordi ng to trhe/usthmwrses i ng
schenme of Kabat et al. (pp. 688-696 in Sequences of proteins of

i mmunol o%i?ﬁc%{mei nierest S g ed., Vol. 1 %991; NI H, I?et hesda, MD)). 5 In
some enbOdiTENL 'S, tﬁé’okgep:f)’ f fPRBtInga P €5 Y PHSE ARG TP o dropige ed by
reiol aci ng pasiti@rieg iwilth!trypteﬁlmluﬁnfh@g&@ﬁlﬁmhﬁg aioaslan@}‘t? fhe BRI HRinibe ; ﬁﬁg){ch&hﬁﬁal ]
pol ypept i n t . residue having.a smaller side chain volume than
the ori g?fﬂgalbgyr&egs]i @’B'eé.gg%gé NLSEqHFRcES of PrRLets® "ﬁ@?‘g’g‘@bﬂ BEeresbrireds Vel 1t he

cavi ty nag9bhalgBuheadacM)y a net hod conprising a step wherein nucleic acid

encodi ng an i gi nal, residu omthe interface of said polypeptide is
repl gced Wi th fg‘“%%]?oéli‘rﬂengscﬁﬁfl:réﬁgfdﬁpﬂﬂe DOTPS A FaE S graerakdb¥ ng a smal | er
si de chaiplasiog amneigivabusitiecin efeiigibmak of a leMpRiforRMangiyFRpide WilktnGhp&t nal
residue is.threonine. |In_one, en‘?odi Fen the original residue_ 1s |eucine.

In one SRBYHIMERE 2 SPHler 3OS iaiayolymedha the prgma) regidiic, dor prmpite theFisodi ment , t he
i mport  podpeptide comprivitty thySivRy MRy b6& Jenerhitd B8 nRIBE Bbrifting AL WHERA t resi due

is alanine (A)., In . one enbadinent, the inport residue is serine (S). In
one. enbBISRFY bR SR e Fomaha tepRiAss s BORPHF | ARt et |

t he1d nporublefcexsi:dd_u&)dllng aﬂ&h%di&e{i&{%ehaﬂng ayxrlmér /ﬁa@c}ﬁﬂl @Fmtlgglﬁge O@%M{Leg | aci ng
one or re original residues of a te e/ ori gi pal pol ypeptide. For
exanpl e, Bi°A° CBYETR S %W?freflﬁlée lffg‘reﬁgﬁ‘?;}é‘pﬂ“i% Blgg%dblﬁiﬂ‘ﬁl%‘? %’/fgg"gal Eeaidpe y
conpr i sesleneiy. da enedrhbodimdntytherigindDie Sl is Gddmk. BIG1BemBEdifhenS@E 8gfad from
the grouy iu%qsi()%ti? o@ t%r eoni{éle, | euci.ne and. t%/rogiane. In one

enbodi neRt, the ﬁ%“%lﬁ beBoraembesimetdhsigpgrt wsidue 45 2lagis (As d8 oP&wo or nore
i nport 2Mbodisiedt, B ispdreesidet if seoint ($)e hgine YmbednsitSthé Rghoafread@nd Ne, seri ne,

t hr epni and ljine, | 0 enbodi ments, the Fc polypeptide conprising a
cav? y ggrr?%r}l?% ‘ trneoﬁ? 5?@??@%%5&16 YRR S e af“&?ri iﬁél&“é’rﬁaﬂBC gorgiedsel ect ed
f rom t héygemanngoma si mbiegginl redidueoofl dtemplh@lotiping paligeftie OBt Ram@Bdn Wher ei n
said origin mn ids are . replaced with inport residues selected from
the gr ou‘%e el%{é%@?l%%t’ﬁlﬁegﬁcolf&}gﬁe%theﬁggfprésé?g HE VIOt F ‘?Sﬁ@’l%fﬁ’ai‘e’\‘}éﬂ% T | n sone
enmbodi nemire priginal emingianid} searied droabthagiotp ¢dnsiktingSf fiRg@nae gdudite ahd GBosile368

and/ or Y4Q7. | ne dinent.. the Fc pol ypeptide conprising a cavity
conpri s\efgglrzee%)llb%gler%tnﬁ’ %%f% PP ﬁﬁ%ﬂ? ﬁoénpﬁmﬁ&ﬂ%&(‘fﬁm%%s TS 9 8EP PRI ani no aci d
nunder i nepidues setedied frotmahd greutdnmistivigers hlaging cdrdwEhe@bnikahaltvabte. dh sorsdipra. I n

one enbadj | ypepti.de conprising a cavit onpri ses

repl ace(r%rbrgﬁr?lw1 (F)}\‘te ntf’et%%llgcndeg%g’g I%bdégf) P %Sﬁn%% cioﬁlp“gﬁsé‘?ﬁ(iar?gfneér# Wg})oéé’i‘cﬁe number i ng
accor di rgigingl anfieo dids neladiet frong the @hepeonistikadfabre@tind lencife pidayrogife, lafd one
enbodi . . pept. i de. ¢ riskng a cavity .c i ses repl acenent of
tyrosi @tefae%& %gdsdlznl%}ng% 'goig(i/l\ﬁistaﬁe r\?lglfan%rq&l{hé'% AEHET Y Sﬂﬁ%‘?rﬂ C&EBrding to

t he EU romsisting nitpladieeseeing thredt@ivaind edlinal In ssmp embodimens) an ergiodiangit , t he Fe
pol ypept. I S} } c ises t .or re amno.acid
rep gcetﬁglg'?hsagge é%:t% éie{c]i@lﬂf3 r%%qnﬁ%tg%élydé?r%&c%nosn i gl\fﬁg%dém%‘ﬁ’%%é@?}ﬁfg A and Y407V,
am no achapmsimeresalitgcaptisrsdeplgretenttoli girdshing ardositibm goGwitessEn@amikabiatd et al ,

St o el oS0 SRR RO Ser R 58 S RVl &gl TR Rbods M

the Fc polypeptide comprising a cavity comprises replacement of leucine at position 368 with

alanine, amino acid numbering according to the EU numbering scheme of Kabat et al. supra.
30 In one embodiment, the Fc polypeptide comprising a cavity comprises replacement of tyrosine
at position 407 with valine, amino acid numbering according to the EU numbering scheme of
Kabat et al. supra. In one embodiment, the Fc polypeptide comprising a cavity comprises two
or more amino acid replacements selected from the group consisting of T366S, L368A and
Y407V, amino acid numbering according to the EU numbering scheme of Kabat et al. supra.

.35 In some embodiments of these antibody fragments, the Fc polypeptide comprising the



8 WD 2005/ 063816 PCTI US2004/ 042619 protuberance conprises repl acenent of
threonine at position 366 with tryptophan, am no acid nunbering according
to the EUvounirarnsslg schene of Kabat et al. supra. |n onecaapeatt4%m9

anti body fragment of the invention conprises an Fc region the presence of
which is required for increasing stability of the antibody fragnent

rel at i vepretgbeRIFapOMEises RjARS NI Hispaniephpasition Saimpith HYReRIAD. BIRA 355! ar m
(Sequen%ﬁ)oem%aacéor!%ﬁ g i@l 0 nh&bérﬁfgmn{ewmﬁaegmumml exing

(mul tinmeri zing separate Fc polypeptide sequences. Said separate Fc

pol ypept i de sBgnerpess. avaytitndy fragmes of Bt ention eorerisani Kaegieghtes and/ or

domai ns, PRV %ﬁhﬁs}}@é{un‘%ﬁ %rqmghgst%lh@'oﬁﬁl@ laZdigddy fr@grflé?lf PiAiRe fok K801 On (as
defi ned l11ere| n). first | ypeptidé is general | contsntguousl y linked
to ofe dragmn@oamﬁﬁng@e mmeaamugmh\w@gqr@tsﬁmpwcqs@ %«éﬁ?m&w&ﬂ ofpeda singl e

pol ypeDtthgﬁ%h O EorRNATRY Eruiltithdizl p&%epag’zﬁ@ﬁé ﬁ(ﬂ&peﬁﬁ&y BhueH@E | 884 Spdhamri n
sequences n one ‘enbodi nent ﬁ iTst Fe pol ypeptide conprises at |east a
por ti on BsfpolypRitifgsequersgermacer m@tnoF @H’é&m the prsne searenes 28d/endPndBSai n and/ or at

| east a @9&1&&&1&% SapSBIS o ARRBY A th Forf M Fe ég?&%h%hed l‘ie!?&n)f A st e

pol ypepti de co g t he hinge se uence and e CH2 and CH3 domains of an
i munog| relspeptide iy gpnerﬁléy earbsHuplE finkedtip enesqs spridqueains of gipispyr@elopyline. | the Fe
15 ngl yngealy ‘qﬂ nvm'agl*ﬂglb%ol?ﬁé’phdgffor%;aar%lg SAAhRBL, lc¥nstant Rk eﬂ‘lahﬁa%fhaﬁlha' n)
conprises dt least a hi nge sequence, at |least a portion of a
CH2 doneseneners/ &t or@tembe@zglpntathp &iFst Fopplyseptidecomprises Alpast 2 Poitiofhef 2dWigsdi ment |

the Secogague'ﬁee eﬂk%pgp&mﬁo&m@z dchn dldfor B 188€a Wm@mlﬁame m6h2 and CH3
dormai ns of an I munogl obulin. In one enbodi nen an antibody fragnent of

t he i nvesmbodiment mlmﬁrst(,f@ ppiypeptide ppmpsisesshrihinee ssaepid e ICEST ~ whi ch

conpri si fighAls of &R BinmthosBLBRY Th O &Jboéheh@ﬁé%ec%ﬁ@F@ﬁﬁlyﬂé%dé (P@ rtﬁé B@t domai n.
I n one enbodi nent, the antibody constant domain is a

dorefn. RaiyRgpydeor highHia perhefea NrisFmisallyr trumpatecHier BoAging porppmseR 2t WSt atPHEIOP nventi on

that conpriBes sByieMiashiadibt a%ﬁﬁin%fatm d@ﬂlhlhta&%rﬁ%&ta%hlod@mcmcan be from
any i mmnog Iob in class, for exanple an |gG The ifmmunogl obulin source

can be 0‘110%}/ T gpe eippasimenp dlq sseongfic @91fy©qpﬁde( ‘émﬁ’rlsesé]i‘f“ hings Sﬁ‘&&?n‘i?é‘“ﬂ thfan 193)

or of syafiheld 6us A6 MRineF aﬁ\nnﬁﬁﬁdgtwdlyn qflohér@nuoamt iR BntHRAPFriges: & Singl e
antigen binding arm Bind |ng%i to a_ single_antigen can inyvolve binding to
(S

one or n¥e@VBRtREICAGPTES ot andsecogd Fo H@Y@PH‘?‘?% 5 OF Fhich GpBRYSING af [eagi ge

enbogdi MefrioPdF afiehdt BRAOBEdyBRstAnDYSHMiA. O ohé eIBIIRERE Thd dnﬁbodyrl:oﬂdmft her
enbodi nent, an anti bod the invention is_an i ch in one

embodi mefRmAiEIs FSHEEr éﬁé domging f WBH?CFWB%%‘F\‘FS fantaﬂ&qg?’l é%ﬁ“?“(’iﬁ may be

conj ugat @d iieidbnandd 85 RFrREOOIASaktAbALN, the &ﬁb&nycohamwhagemerfwnew woul d be
suitable so | ongulas its conj ugatl on to . the anrbl does n subét antially

t
reduce algBYOBISEULm st iTonexamRIF 8 1eln dhs dpmpragiqbein foﬁéalhl?ﬁ‘? BBHIFaRE

exanpl e, sgefies mnqggogh Fenhsy bemnm;gmp@@@glﬂ@a& ﬁ)rﬁlorrprl ses a heterol ogous
noi ety which is a_cytotoxic agent. gTa enbodi ment s, &l?(l}rggcytotomc

ager®® i s sel eff éﬁ“bfoflbﬁf@ﬁ%“’@}“@ﬁ ﬁOIERﬂfE? spsigagigenbmqugargh 2ot ope, a
chenot hegane gen S@GMNoIRMHhdhe!te ¥hdlor rhdle BidRg RFRGAE. ge&été‘mur&ﬁtsdpﬂt@’é*)n is 35

ts ?: gﬁ;te ﬁ@];frg(e) ?m}qug@%xrgo%pangl?orgg Io% ;[hle Tr?vel(lj’c]:oncls(,fjl rlnlor(lzorggercr:]lﬁccl Tn anot er em Soldprr?en?gg
antibody of the invention is an immunoadhesin, which in one embodiment is monospecific.
An antibody fragment of the invention may be conjugated with a heterologous moiety.
30 Any heterologous moiety would be suitable so long as its conjugation to the antibody' does not
substantially reduce a desired function and/or characteristic of the antibody. For example, in
some embodiments, an immunoconjugate comprises a heterologous moiety which is a cytotoxic
agent. In some embodiments, said cytotoxic agent is selected from the group consisting of a
radioactive isotope, a chemotherapeutic agent and a toxin. In some embodiments, said toxin is

35 selected from the group consisting of calichemicin, maytansine and trichothene. In some

embodiments, an immunoconjugate comprises a heterologous moiety which is a detectable
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enbodi nents, an i mmunoconjugate conprises a heterologous noiety which is a
detectable 9 WD 2005/063816 PCTI US2004/042619 marker. In sone

enbodi nenve,2oesaisss1det ect abl e marker is selected from t hecgrsewsoes9 St i ng

of a radioactive isotope, a nenber of a Iigand receptor pair, a nmenber of

o e TR kS Ry 81 B BRSO, S HATESEEOEE ) SSS0BNE Srer)

conposi téd rediozstinpisdigha g nembertif g fikyndrorepge pan u snepbdpdfah b nefsushicbody
[ agmentaala LAk OEOHL90.. 08000 B achlaved, by a variety of methods

known i or exa g up an antibody fragment
of the |nventIn@Namﬂeof‘gpemlegsaitllg/hlglépd)ﬂhahmmdb;aum(wh@s&ﬁ&l& Apreppesed to,

. |1 th Copul 0% -}
et gD fo ELARE A Rlatn it oo Fibab R aBirmion. cBidsns bhesrovd agront s

t hat ar dysubsttant mathd)qs khmglelmu sliov\eytalmﬂeepcﬂgﬁebudld@ rﬁaﬁﬁg P abardeBbdy Nus of the
blndlng 4 r npqQsition is

'subst angigﬁ%xﬁ1 of ﬁ‘g rlrnovg Iett}logloag%gener? ) Eec?lﬁbé%atnﬂﬁ %&resé‘id Fse%Pé’Pseé HF-Bafngydlst 90% at
| east 951%estain of édislengtl9Brmob glbhuding)n thi hmkwrﬂbba@réﬁ@tascoefpoglh@ dfMent i on

contain r si due at the N-term nus of
t he bi ng&ng@rcﬁq % begffrg merlfhsgﬂgfre K taﬁgal[ygﬁ’mﬁene%ﬁ "iﬁ‘“réﬁ’ﬁﬁé%?hﬁl on can
be ihpulN-fermigyus ofehy blpdmg dringald/or C parminfib eftthé Be fegionf A&oﬁlpwitﬁﬂ igonposi tion in

15 which g ated. | n one aspect, the
i nventi O%Jbgt%cl)tw %ggﬁg n&{u@e i?go?las?t cgeﬁﬁHggsitt %@a%legﬁgﬁ% eaﬁ?%&’f@h?asbf t he
i nvent i 88%af theaniody lflegmemmmlha inventorecoatdied it hdve tR séhh@éxﬁiﬂs gubi cal ly
accept ablgy I aodi nen he ant i frag i s conj ugated
to a heter 8%%3%@ t%}nlledtgf?{h?ﬁglgﬁgtaﬁfer adéfpeglf'mmfs qlﬂ%/‘ié‘?‘ﬁ“?“o a’pﬁlrow des
art i cl esomposiion gfmlest unperifirdnyemi-puniipdar Paified fidratis RE4 s cBmBEINRASH t 1 ON
contsai ngglik nposi.tj on conprises an anti body fragnment
of the m%feﬁﬁ%h%dy%gﬁgﬁtpa&h&ﬁé I ¢ hese articles of manufacture
further conproueaspass theunveniom drovidey som@ssmhﬂcmmipmg b hrﬂibodyl flag@iRet of
enbodi MaRtsvehish [ Nt rovided in a era tlcally
ef fective llgavﬁountﬁataﬁmgy “,fg%ggﬂ%r eglé)g%lc ntiy ?‘nghai”ﬂ?fg'ﬁtf %1&'
pol ynucph‘ﬁleleaﬂ?gdlefﬁ@tot!lﬁ Anfitmdy &agmdnoﬂyon;@teﬂmghmrblogcﬁustrﬂﬁﬁaety nventi on.
Conponent s of, ARuaPS vention can be encoded by a
si ngl e pol ynucl eot cfg&gsyeslfe&%ggq?@%zﬁes ath?ﬁs O?ma%qfacﬁﬁg FEBSHEE. I n one

enb®di negfttamer gndsg epginesigion samtpiried dterede Wémmdbsco(l@)mnbmcdmp@bés adRftidogavy chain
conponeftsnddit off iRt {geﬂl term.nally truncated
heavy cha%sr?l p(())l ypept | de. Sﬁggglgbée}ﬁ%%mhe IéleS)Ofmr'?n?fg&BrglfWﬁﬁl eoti de
encodesC pREise inglRictign gpr Hea&'§ﬁld:¢valpn81t;@m:lm nmrm)odﬁnemhdleaanﬁbcgle frapié&idisng 30 arm
and a sgr@ala@&ﬁapﬁ)gryﬂw@aﬁ%ff&gv %ﬁo‘?ﬂ?s the N-termnally truncated heavyc
chain polypeptide. In one enb ment, separate pol ynucl eoti des encode the
li ght chain Boiehwinthet aspedt. thhiavention promdes md;tlanemdas ertbtﬁngmnyb@ﬂyal n
componefhgneht ke RNHGENC rm nal I truncated heavy
chain polgy epti de, rels ectlé}ﬂlﬁgo%ggﬁ%q gm%hoﬁ CRMRYY nolﬁ3 provi des
r ecombi aPed\pEarsingle Hob’lnu‘é%{‘}'ﬁ@Q@Iepgataﬁmdmle)waUdéotldes In one embodlment

a single polynucleotide encodes (a) the light and heavy chain components of the antigen

binding arm, and (b) the N-terminally truncated heavy chain polypeptide. In one embodiment,
a single polynucleotide encodes the light and heavy chain components of the antigen binding

30 arm, and a separate polynucleotide encodes the N-terminally truncated heavyc chain
polypeptide. In one embodiment, separate polynucleotides encode the light chain component
of the antigen binding arm, the heavy chain component of the antigen binding arm and the N-
terminally truncated heavy chain polypeptide, respectively.

In one aspect, the invention provides recombinant vectors for expressing an antibody of
35 the invention.
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35 the invention. 10 WO 2005/ 063816 PCTI US2004/ 042619 In one aspect, the

i nvention provides host cells conprising a polynucl eotide or reconbi nant
vect or ofwbheosimeygmeti on. | n one enbodi nent, the host celpCTits2@04puzshar yoti c
cell, for example, E. coli. In one enbodiment, a host cell is a eukaryotic
cell, for exanple a marmalian cell such as Chlnese Hanster Ovary (CHO
cel|. 5 In orl@oasgeed, the eentiay aeviderhopicsls eaprisinge pelyerclptidiener at i ng an
ant i bodyref dn@iRNMec®f of thdV@vidi¥E Nl &@emwﬂemmt &:ﬁr@rlsr%wﬂm xar, @&5' ng in a
suitable host cell (e.g., E. coli or CHO 'nucleic acid encoding t

ant i bodyexrmplg seli. JH@Be cmbrsiment.crhestris asakaryqtic chlbtferesample @mpmnzeém on t hat
results(kﬁS&g@g@%m&@Ig&mkﬁgwggkcﬁgg&mfragnent I n one enbodi ment, at |east
50% at |east 70% at |east 8 |l east 90% at |east 95% of t he

i muhogl obul i 1A o1QaspestyRreipYeneR P@éﬁé‘)r@tl@bloq 9f enpsating gn agibpdy agmentef are an

ant i bodygf fn@&fﬁ@ﬁ‘tsaﬁfm&%ﬁ cbx’ﬂ%ﬁsnﬁg &Bresshrﬂ; in @0RBARNSY ORRLy  B&: eHbPdY
fragment gener at’ed a net he i nvent 1 on conprlses a protuberance
in one P%wbﬁﬁﬁﬁéﬂﬁﬂﬁéﬂ%ﬁ@“@“@éV%@Vﬁmﬁ¢ﬁﬁ@ﬁﬁémsﬂ@tmmmypept|de as descri bed
herein. pelddoEm&TRRH AR sult 1%@01‘11{%{@1{‘5&%95&1\57@&%1?@& RS AQ S&lﬁgﬁt' sing

expre55|ngﬁthree pol ynucl eotides 1 n a host 'I', "wherein a tirst
pol ynuc| #&eptde%etdesded % aflrass 0% airsati 80% %ﬂea%tr%%l@ therimmyaeelghivlidi ng arm

(e. g, W pifdB@bde RIS RIHSRES Slwr? @revaﬁrah@&hgf&%k Gftﬁ@ﬂl@eﬂél nSRTe

exanpl es, urther conpri si non- heav alh constant domain
sequenc &1y ephefligent; tlﬂ% ntipady gtﬂﬂvamf dfed bypa @@é@h@f thooinyentien eoririfes &ncodes a
second CQBRRRERE inne FP ﬁolz&tp'ug@ﬁldty Bty aRJerlr B ﬁolgj]neptléié 4 Qltzscﬁbélﬁ MR

sequence(s) or variab omal n I'n sone exa further conprising a
| i ght chi#ione embhpsimagst. ﬂlfdﬂ’éﬁnﬁ?l) proaﬁ%f aanqthndmmpﬁsl%wreéma #eeencodes an

Nt er m Nafiymvc1eRidbd i %@&%@h RaRMh £ J31ynRERIHdS LRGJR asfﬁ&@&% SRnfARly Pept i de,
wherein an antibody fragnent of the invention is forned B

het éf omAHipsReinding: 49 fe-&f haare eainfoPK: sragence@lor veratdhdoneairh@ad Wéﬁtﬂe t he met hod

CONI i SefahPibd, AHAEH dehpsiding a ROK-FOMGL LAl indSRstidd HOm AN 3dutRE) Snd 0Bt &Ll |- In
one enbodi nent, the nethod conprises recovering the ant’i body fragnment of

the i nvefiYPERideraisrand@olyaagleotide ericades 2 second camngpens ef the pujigan bigdiag amy| t ur e

medi um @3, lipht@RAn BPREECHuenddlS of MHRRE 6MiR (M inf §onex BBHIBO thr@eMPr i Si Ng
expressing i.n a suitable host cell nucleic acid encodi ng components of an

ant i body°ofPEAEHHEh Fhaiheonstaytdqrrign; andisdhied polayelpotidg eacodesrndhicgainady a

CONMRENeNtuneASIHehHEHha chnpAsh@d {LORIFcipdiybéptil, ihefBPACRALb Uy Rag@BRabl vy |1 nked
to a nuclelc aci d sequence encodi ng said conponent, and wherein the

st r engt Hh&mvension isFpreperl by hefgrorpultioperizasiop 9§ thess palygentidesy Lk onegmbedsienbx pr essi on

| evel s ahe inbBBoCMPREREHhitEodbiag SRY pdyiEsbdRHingth AN osOéellS 3 @heantl body
fragnment i s generated. In one eﬁ%odlnent the TIRs are of PrOX|nater
T

equal st§AgHIeNt: fhs msHed spmpriserEEReYerinmBe aibaty fragmentofithe ipvenfion fremfhen| e i n

accor dar&gcm&@e@mmeal%aY@m}su.ﬁ@thaﬁMﬁe Bi ot echnol . (1996), 14:629-634
and Simmons et al nmunol . N@thods (2002), 263:133-147. |In sone

embddli ment s, PRES #pest é%lavqnge% pigvi fﬁaowe%wcﬁomng%?@ﬁsaﬂg i agHighlehosience or
vari ant deh @ﬁ(ﬂé)$ acid ShcSANEcRIMAE T SntifolE frRdrIHBEMBS inCention, wherein each

cistron encoding a component comprises a translational initiation region (TIR) operably linked
to a nucleic acid sequence encoding said component, and wherein the strength of each TIR is
adjusted to obtain a suitable ratio of expression levels of the components whereby a desired

30 amount of said antibody fragment is generated. In one embodiment, the TIRs are of
approximately equal strength. In one embodiment, the relative TIR is 1, for example in
accordance with Simmons & Yansura, Nature Biotechnol. ( 1996), 14:629-634 and Simmons et
al., J. Immunol. Methods (2002), 263:133-147. In some embodiments, the TIR comprises a
prokaryotic secretion signal sequence or variant thereof. In some embodiments, the prokaryotic

35 . secretion signal sequence is selected from the group consisting.of STI; OmpA, PhoE, LamB,
MBP and PhoA secretion signal sequences.
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35 secretion signal sequence is selected fromthe group consisting of STII;
; OmpA, PhoE, LanB, MBP and PhoA secretion signal sequences. 11 WO

2005/ 063846 2663106832004/ 042619 Anti bodi es of the invent ipom/Usteud/ogeerari ety
of uses in a variety of settings. For exanple, an antibody of the invention
is generally a therapeutic antibody. An antibody of the invention can
exert its thefBpedies of thsinpationfindnyearisty of ueesin aydjielyrof sedngnFerpxampey

exanmpl e, , 2Ry loP @ Ynveftion 1§J§enbﬁﬂfg{ﬂe&ﬂetﬁ@¥nt%d§n@Mb&t of i ih @y, N

anot her exanple, an antib he i nvention be "an ant agoni stic

ant i bodycan Wrgﬂ@tthea?ﬂﬁlwfeét@mpy ef a vasieyrf MSeRppisEs- Fcnéxwml@ﬁfl RE#PoRBgf be a

bl ocki ngpapLiRd¥nay b mﬁaglghlig%tlﬁmﬁm SrotiRPe@Mblcbatinlay o theliéaidd on is a
neutralizing anti n one aspect, the invention @rOV|des nmet hods of

t reaf i ngmer beopélaasag%stls eeiods singat f@pthar exgiplegrdecntilndp of $e Hyertiphindydeering to
a subj ect blbﬁﬂ’ﬂg”ﬁu!%&? ¢l Setheeafpk! nehlibo o@ﬁi@ SVentth i@ nehBaitd body fragnent
of the invention ective In t?eatlng of del ayi ng progression of the
dlsease.mﬁ¢%hbne enbodi ment, the disease is a tunor or cancer. |In one
enbodi ment,  tRQnHh$EASEe inFerfiBn pfomgﬂletﬁ&ls%@{reéﬁhg 6F EdyineGréhresdiBn 84 Of MMTUNE

di sease, e.g., rheumatoid arthritis, Inmune hr ombocyt'openi ¢ _purpura,

syst em cdifeasn romprisindhedminigiening to g sehisca Brving thy Wf%giwe RERE0t of fhsul i n
depgpde rﬁntlgbnﬁqggﬁéntr@ telifeRtion®kBetive i RABHLEEF de@a%%(ﬂfdﬁ?é%mn tMee diagase is
associ ated wth 15 abnormal vascul arization (sdch_as angi ogenesis). In yet
anot her 8B amprsipentthdisppsedsa winog or c‘a@g%eéclrmnéammnﬁelﬂyh@ dgrarei Pdn of growt h
fact or - rigGRRbREiCS! KR! Y. anI Aﬁt&@ﬁummaéeee o S Aefim&lbiQ Whchritisf AGhwe- r ecept or
signali % is associated W tyrosi ne ki hase. |n_one exanple, said growh
f act or - r@EEROBYORENIG I?BWPPWQSYF@HIH‘S%%|3§YF1@@3WS¥%P@H@SI%§P@@D FBYREXNS . An

ant i body;n@fiintaBfeniidhy 81abdiQMndifus Bict BPARHEPEMBJaRRNT, A deade 'iseéé%h'téagmﬁlny of a
nunmber of 20 pathologlcal conditions resulting fromany of a number of

cel 118l ar2bngiabyaseulazansy (Sush 3t MeiALeRasis)- dB yefraatherenbedingpfs the dispdse & an

anti bOdYasgcf01attéi'lew1tHH§I§’I@é'dlﬁi%n o gl @i fa&tbt-REdpYor $ishi1AR! & dreexdrif@hid growatnd/ or
preventing pathologlcal conditions associated wth abnornalltles wi thin the
HGF/ c- nefctosstegipiarisisgalpaitarenriated idd yionBo Kinaenin ong sxampls: 5yg groath t he

inventi Oﬂactbﬁreé‘ep@m@%halﬁa@ﬁsa&%ia&ﬁwﬂhrlheHGP—cQﬂgi(ﬂﬁ'ilsnent the antibody is a
chimeric antib for exanple, an antjbody conprising 25 antigen binding

sequences fr oﬁ%‘én fhathe ?fd%lﬂvea'&%w spifabierfartraanGor PR VER IS AL A BEPEhefan,

human or dﬂ&ﬂl@ﬁﬂa?&ﬂdﬁ&%&@dﬂﬁﬁhg(ﬁ%nﬁm of & ABYYD bRceBIEY, 9énefiO RGN G Bioc BB N
sequences) one. enbodi ment_, Ke non- human donor. i s a nouse.. | n one

enmbodi rrearPEm"%ﬁlf“%ﬁq oy RADBE %‘?abodé’ &G thervention 1s pastiqplarly suitablefor g3fing neg py
nut agenegidfor pRvéhting ?mg@gl&n SRR SEERRIBdNGIth Bhérmblitids widlthe HEPRAW&ENT , 2
chinmeric an |body 0 i

the invention ha rine V regions and human C region.
30 In onde® Ingng& IR ‘I“’Iﬁ'ﬂg ‘gut?é#}“r IVCP%‘ﬁ‘iglﬁﬁCP?t ?Iﬁ%gé?HlS‘tg“a hu?ran
kappa | I@fétenibbdihﬁnt dhe antHO@y @ﬁbm@leﬁeaﬁuboamorrwmple ah@ﬁﬂb)édﬁllit&hpihsMgr egion is
fused to a h gd C region. In oa ggﬁg t he anti gen bi ndi ng
seqience¥t 1&%{#13?‘?1%368?6“??@5 ‘o hugan danar grafige o, GE?F‘II"%"H? - “%BP@ of a light
and/ or higmay o€ Bidhdhizell Beq@éite @I FRHnENILK arld/te c@idtahGRimali sBgliengess fl gRNCes

embodiment, the non-human donor is a mouse. In one embodiment, an antigen binding

sequence is synthetic, e.g. obfained by mutagenesis (e.g., phage display screening, etc.). In one
embodiment, a chimeric antibody of the invention has murine V regions and human C region.
30 In one embodiment, the murine light chain V region is fused to a human kappa light chain. In
one embodiment, the murine heavy chain V region is fused to a human IgG1 C region. In one
embodiment, the antigen binding sequences comprise at least one, at least two or all three
CDRs of a light and/or heavy chain. In one embodiment, the antigen binding sequences
comprise a heavy chain CDR3. In one embodiment, the antigen binding sequences comprise
35 part or all of the CDR and/or variable domain sequences of the monoclonal antibody produced

by the hybridoma cell line deposited under American Type Culture Collection Accession
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conprise a heavy chain CDR3. In one enbodi nent, the antigen binding
sequences conprise 35 part or all of the CDR and/or variable domain
sequenceswof2odsnsssmwnocl onal anti body produced by the hybmiusesmoemhd |ine
deposi ted under Anmerican Type Culture Collection Accession 12 WO

2005/ 063816 PCTI US2004/ 042619 Nunber ATCC HB- 11894 (hybridonma_ 1A3.3.13) or
HB- 11895NYRFHATHERED 3 B4 (hybsioms FAHHA3) qs B biSe dtybridanet X i lefan s di ng

SequencesnteaiRhi, &@aaﬁgeh%ﬁm GEXE3ncet ccinhp%lsbaqe/axt @Ibﬁs Bftﬁé héaby%‘chamm% onal
anti body produced t he hy gl‘l doma_cel'l line or 5Db5. 11.

Humani zé&on"&]ﬁfl?lﬁ%hoé% PYS’F*“"FH &y thehehridosr CPIhBII'eUJdAé 3£ %@fémﬂéﬁ Ili%t‘%mé‘?ﬁ no acid

subst i t Wntibdifesion the i@ eliRnandude dafsé indi HaVe ALY %él& kﬁﬂut\iﬁéds%ﬂthé Fiahdd changes in
the grafted CDRs. The substituted am no acids in or FR are not

li mi ¢ ed ABribHeRw2eEmts Vih theases dnbe eefted €PRp Ebﬂsubwtqtmno aciflsén her

enbodi mapt 8DRIRERAR AP Bk 650 Host ﬁ@sehﬂ'ﬁ%tdoﬁ& Jr%cﬁﬂ?&ﬁ aftPOB). IR Sthehanges in
amno acid residues in the Fc region that |ead to inproved effector

f unct i orfoRgIsASHYe aRivadieerf tetryeahen rthespomprisechensroin 2y agdeesidueki | | i ng.
Q her  anhinRadi:gSorPthat1if tb YRVl Sfedi R Fhlédsn ﬁll?lﬁ&‘ﬁ% Qﬁu\éh&g cEReSdfok ApE changes

that inprove stabilit Anti bodi es of the invention also include fucose
def i ci erfnctipnapdypricell ilipen Qtherptbodies dteanventien inglidg thospihging spRciBine

enbagli Medhbngedthafiftiphdye dibilify2 QFBRSdiRfof 1R EnveRYGHIdoGRLIGCRTRIbSRSicig anti gen
bi ndi ng arm conprising a heavy chain conprising at |east one, at |east two

or all tYiFiaws bpvingimproyedBREddncen BiWd from t he group consisting of SYWH
(SEQ I D NO 1 ond embdvi NS R MPRYH RN SR nfdiEh 2dmRek AGRYMRPLDY (SEQ I D

NG 3). In one enbodinent, the antigen binding arm conprises heavy chain
COR H  HAWRgAEfoRBrisies dheaywellginy rompryyg 1 leastong as leasHiwel Prrdiree oHeDRNt i gen

bi ndi Ng REIBNERRAEHS&EForh 8B b@dsﬁu@ﬁswm @ NY:NHO aci d sequence
M DPSNSDTRFNPNEKD. | n one\égrrg t he aﬁﬂz en bpndl ng arm conpri ses

heavy chM¥iP WW%(S%MP@I%@}H{ S ¥:3)1 lope one

enbodi mMesibodiene ielaBOENW biddB@IRA borfristNRaly AR CIPR A MARhHE 8850 aAdant i gen
bi nding arm cg F@rlm ng a |I%ht chain _conprising at |east one, at |east two

or all t¥RA¥EcSY I pirermbadimente the aptigan Pindime B CRBIE feashainiGRRof

KSSQEL L ¥THRAIN Hlafind a2idQelldnDNR D RS NOBTRREEPNHKPEGn b bodimeat %e%YgéﬁYPWF (SEQ
I D NO 6) . l.n one enhodi nent, the_antigen bindin arm conprises_heavy chain
hedutise 2 W@@@&ﬂ

CDR- LI - MR By fomBrises heavy shpi b B- uenee¥GY RV erlodi ment |

t he 2ant i GeRmMBodIElER CanAnfibsag TREIER Sf A6 dM¥ntR @bMpideal-AtideniiR@ngdFinno  aci d
sequence WASTRES, I n gne enpodi nent, the antigen_ bindi_ng arm conprises

heavy cHRPRTSPERIEE Chalt FORPISHE Aoeast P %té%fa*éwe@r BHPERPERPR sparepsss
enbodi mewlecte@Bodilid Odycondisidg GERSSQSLIVESSQRASYILA @s’E@mmong EWASMTRESt i gen

by, GE BT RSt SRS AT Lot 8, Bl 35 G o250 (0
SYW.H ( SR cbidpiNes Boavy MBRSHRDT RENRNRR0 (a&&@du&d&@%bSﬁDdTSS@SNYERL DY (SEQ
|0 30 Sl bl £NeL . SoTpLl stng &L ) cect one gl oleasl Ly o
KSSQSL L atiaSednliideAWASTRES. In one embodiment, the antigen binding arm comprises heavy chain
CDR-L3 having amino acid sequence QQYYAYPWT. In one embodiment, an antibody
fragment of the invention comprises an antigen binding arm comprising a heavy chain
comprising at least one, at least two or all three of CDR sequences selected from the group
30 consisting of SYWLH (SEQ ID NO:1), MIDPSNSDTRFNPNFKD (SEQ ID NO:2) and
YGSYVSPLDY (SEQ ID NO:3) and a light chain comprising at least one, at least two or all
three of CDR sequences selected from the group consisting of KSSQSLLYTSSQKNYLA
(SEQ ID NO:4), WASTRES (SEQ ID NO:5) and QQYYAYPWT (SEQ ID NO:6).
The invention provides a humanized antibody that binds human c-met, or an antigen-

35 binding fragment thereof, wherein the antibody is effective to inhibit HGF/c-met activity in -

vivo, the antibody comprising in the H chain Variable region (Vy) at least a CDR3 sequence of
13



(SEQ ID NG 4), WASTRES (SEQ I D NGO 5) and QQYYAYPWI (SEQ I D NG 6). The

i nvention provides a humani zed anti body that binds human c-net, or an

anti gen- 86 200sds1g fragnent thereof, wherein the anti bedy/ssomefiimtsive to
inhibit HG-/c-net activity in vivo, the antibody conprising in the H chain

Vari abl e reqi | east, a CDR3 sequence of 13 WD 2005/ 063816
PCT uszdb%?‘gllt’fg’fé‘ F2“?*Pély ﬁB’ﬁB%ﬂdéﬁéhe hé{h?(i%l@@ﬂ PPotrReEEd Byder Henerigasrlydoma cel |

| i ne deposinteaTthlisatibaracAssEibh Naﬂlbéliymmc ﬁBlltwgzﬁ(h%&{doﬁﬁhA@@ A5 663811 9gbsNuber
ATCC HB-(% 1894 g E%II doma 1A3. 3 or HB-1 189 doma 5Db5.11.6) and
subst ant P¥ridgma Rotaf %ﬁg@m@y%a@%E@anéus@,sequeélepo@tgaﬁvbsamla}lyttwe hurran

consens uﬁmfaﬂ SSRUREKrdRor @R) SdRiGesf hivaPRtaAe @ sEhabi) B P 1]
(VHEL1)) . one epbodi nent, the anti boﬁéa%rt herB%onprl gglsm?he H chain

CDRI > sedité ﬁ@g"dé‘i‘iﬁﬂtﬁpe TR Turthy spmeriset the Hehag SRR Ionaienesollsn@DRr oduced by
t he hybrsegiei® ¢ @lel mdnobiBndl eRMddiy HAddtBEBY the de&@ @elir]){rQQleR’s t&d"ﬁ[ﬁelco I I'ection
Accessi opn Nunmber ATCC HB-11, 894 (hybridoma 1 é"c

(hybr i doMECTEES Type (gyture (pllgetion h‘\@FeSélﬁleamhﬁ‘érﬁTCCE HB g @mbrrﬁ@nadﬁﬁ@dég/

conpr i ses HE- 1895 (15BAddIDI. 1156 A ARG Ror efebbBmSRAHE Pebed}dh@boarBRARequence of
t he rmnﬁél onal 10 _anti body Celgr oduced by the hybridona cell 1ine deposited

under ArfeT T e FPRE seauricer @PREsar@es 19(or ADRSsequsAceNf ifemonsrlooalHB- 11894
(hybgi d%ﬁbo'h&\%ro'ﬂuaea @He Hi‘Bnéorﬂa&%ﬁ lind ﬁ%@ﬁie@@ﬁ@r i%ngalﬁl emlfﬁne substantial ly

t he human consensus rarrewo resi dues of uman ht chain K

subgr oup-FIeERgR A Cespipn HRRbE, H@ﬂtlgwa@“fYWFBdéﬁ 3flr3égfn%]ﬁ 18 the invention
conpr i sqgykHdoMAEDIENE) vhith ibtakitaldy Bk Muba dhich bl drathe WEAUYR Yyrllaaaﬁbs ¥ariaol e

donmai n havi ngﬁmhe _sequence; QL QQSGPEL VRPGASVKMSCRASGYTFTSYW. HWKQRPGQGLE
W GV DPSNSBT ORARLINYBDREINTAYM_LSSLTSADSAVY  YCATYGSYVSPLDYWSQGTSVTVSS
(SEQ I D NO 7)n b &R¥dfREROGh HHbbdy ﬁggnﬁﬂiafmiivénhag ls&fan%ﬂﬁ%] pnvent! on
conprises an antigen 20 binding armconprising a light chain variable
domdi n WWH@“BWW chain variable domain having the sequence:

DI MVBQSPSSL TVSVCERRIMSGH SERELNBE SRM s K IKHERs yWL HWVK ORPGOGLE

SPKLLI YWASTRESGVPRREGNSS e TRENP BRI ADRS T A y MY m%mﬂ K (SEQ
ID NO 8) 25 In OHW@&WGSYVSF'@YW@GTM\FS" E6ap N5y of an anti body

fragment of tiiend aMRAIAN ah Batlody fribntent BiithARYAHONEp r@&tahggﬁj%énf ragment of
the inventjon) in the preparation of a medi canent for ther apeutic

andPor &‘W‘&GPW&“%%@&#&%@%‘W@@?@%@Vl%dwe&'senae cancer, a tunor, a

cell proliferati mﬁusgsmTv@wﬂmd@s@jsm%@meWQé@@bder

and/ or an angi ogerspKiI 31y WASaRESGHPHRIFFEEGSSP DL PINS VRSN A VI € Q"}’V,ent' on
provi des use of a YWEPWIEGEGTRIPK ipMerd)i on (e.g., a nucleic acid
encodi ng a c-nmet antagoni st anti body ragrrent of the invention) in the

preparation wbndaspRd |tl€éﬁﬁﬁlﬂﬁorf 15}6v1HJ§leé Sreh ARE8HAY Eragidl Of thP inQRfMvh ACL.] C

treatment of a di seas g such
a c-met antagonist antibody fragment of the invention) in the preparation of a medicament for

the therapeutic and/or prophylactic treatment of a disease, such as a cancer, a tumor, a cell
proliferative disorder, an immune (such as autoimmune) disorder and/or an angiogenesis-
related disorder.

30 In one aspect, the invention provides use of a nucleic acid of the invention (e.g., a
nucleic acid encoding a c-met antagonist antibody fragment of the invention) in the preparation
of a medicament for the therapeutic and/or prophylactic treatment of a disease, such as a
cancer, a tumor, a cell proliferative disorder, an immune (such as autoimmune) disorder and/or
an angiogenesis-related disorder.

35 In one aspect, the invention provides use of an expression vector of the invention (e.g.,
a vector encoding a c-met antagonist antibody fragment of the invention) in the preparation of a

medicament for the therapeutic and/or prophylactic treatment of a disease, such as a cancer, a

14



cancer, a tunor, a cell proliferative disorder, an imune (such as

aut oi mune) di sorder and/or an angi ogenesis-rel ated disorder. 35 In one
aspect, twe 2oeswBgison provi des use of an expressi on vectror/ushtodshesinvent i on
(e.g., a vector encoding a c-nmet antagoni st anti body fragnent of the
invention) in the preparation of a nedicanment for the therapeutic and/or
pr ophy| domnps a celkpiplifesativertisozdegiag dmmane (§i5Bas gwoigmpuapkdsordes andfor 2 2005/ 063816
PCTI USZOanggogﬁggggelatgde; erd Cell proliferative disorder, an imune (such as
aut oi nmrun sorder and/or an angi ogenesi s-rel ated dlsorder I n one
aspect, the ilnwenespent thy iovindespiosidessre af Hlstcellof thegirventias (Pavahest el (e.g., a
host cel R tio ody

f ragmantéonqpﬁglﬁg5 :”%5‘@%?‘%8’@ ﬁltcgﬁet ﬁﬁ}&%ﬂlsf‘ﬁmg?cgt i one(a;trgfgﬁgg‘ijl calﬁemnt!thpf or the

t her &pe ureraraing por mpstiesptey facthe therapesic Wﬁ@f reprhylagiicstesatieent of jdiseagssugh cancer

a_ tumor ’as% dé L Ry Jc%ﬁ%}dlﬁ‘&atg}e%%'é &, mﬂnﬁn@@ﬁ@ﬁa&(ﬂtﬁﬁnﬁﬁ@%&%ﬂbmne)

di sorder Fsr an angi ogenesi s-rel ated disorder. In one aspect, the

i nventi (ﬁnd@r@vme@@éﬁ@ﬁec}aﬁﬁa@% cle of manufacture of the invention

(e.g., an ar t%%h@as%ct Wﬁé‘ﬁi@&%ﬁ‘hﬁvﬁ@%é 'oﬁénnagtuﬁe SriRlrRRtAG A iRlendttf | body
fragment of the 10 I nvention ahd/or a nucleic acid encoding a c-net

ant agoni ©tg., antitible @ mpudaptren eorerfrising @ cimRf epiegonisy antibpdst fiemspegidicat i on of a
mad'lg amBfbetiOf addif atnhﬁélégﬁ&' EdcBai ?gé et B{t%mﬂ Abbddy fi?argﬁ@ﬁt@ﬂ{e ifenon) di sease,

such as a cancer, tunor, a ce roliferative diisorder, an immne (such
as aut omrthama)araﬁp@ of aeedicamenider @ﬁthﬁﬁg¢‘@gé¥f@@rp§oﬂhéla§t%@aﬂile§bﬁ’f&er In one
aspect, §h8qd g}{:ﬁggé%cé?ré)tﬁfngleﬁ céﬁsﬁroﬁﬁceraﬁv&ﬁor@;r dh@mulyemH RN (e.g., a kit
conpri sing ant agoni st anti b é ragment of the i nventl on and/ or
a nucl ei atimimynadisouienndier en sretogenesisaRjyrd 1§°féfﬁt| body fragment of the

i nvention) i nInthﬁgas%Eﬁpﬂé ﬁﬁkférﬁi'an BovRle SR LEARE DL thl BRediBR (c.4. NBERRIPEkRg and/ or
prophyl actic treat of di sease, such as a cancer, a tunor, a cell
prolip f er ae-impeangigewiptdiatibody ﬁagfﬁ?ﬁﬁ Abthe Hyention gndieragiusleisriey carediiEder™eind/ or an

angi ogengsioSnisl SlifId§ FratthR bERE invefliohlinQRErARRR6H of 4 MEdiéMeaNol @8 Provi des a
met hod of |g§rﬁllsb| tﬂl%r?g gglhrret act fn\Yat 1é)dﬂcl:lell ' proli ?er at |10n sai d met hod

conpr i si Werapatie ard/ erpEprhyladic|tregiment (§§G§e%ﬁtsﬁc%ﬂi PR RT3 E Nt of a c- met
ant agoni ﬁ[%]ﬂ%&rtl'\’p&g(*dgr r AGRERhe ?i\chtag QutbAURIHe) @ordedABd/EtY a6B8bgenBiP| | feration
associated wth c-nmet activation is inhibited. In one aspect, the

i nvent i offlgRdslisodls a net hod of treating a pathol ogical condition 25

assogi at ed W fhhndYseQot Blvbfidn Efovﬁlegf@ﬁletﬁ&l bivakib@ig E-eBactivbeedl, sai d net hod
corrpr|5| ng admnistering to the subject an effective _anmpunt of ﬁgﬁlc met

ant agoni BRL&Htiph el erFhﬁé RARTISHYE OPﬁtéCtmg Agether tissie Wienesby e AROUBAL  ti on i s

treat ed. o i3t SRGoRASREEBody RSN BLME inRBntRHLOVIEDS call pRtiftefioR hssbdidiedwih ng t he
growth of a cell that expresses c-met or hepatocyte growth factor, or
bot h, sa?@eh@flﬁ%ﬁﬂ’néﬁﬁlﬁia‘?eéit ng contacting said 30 cell with a c-net

a][lt agoni st antd hedipett BOARBItoRHrdviiRs b M¥ABA blrkatiked Si6IcadABEdAgitian | nhi bi tion
0

25 associated with dysregulation of c-met activation in a subject, said method comprising
administering to the subject an effective amount of a c-met antagonist antibody fragment 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

30 cell with a c-met antagonist antibody fragment of the invention thereby causing an inhibition of
growth of said cell. In one embodiment, the cell is contacted by HGF expressed by a different
cell (e.g., through a paracrine effect).

In one aspect, the invention provides a method of therapeutically treating a mammal
having a cancerous tumor comprising a cell that expresses c-met or hepatocyte growth factor,

35 or both, said method comprising administering to said mammal an effective amount of a c-met

antagonist antibody fragment of the invention, thereby effectively treating said mammal. In
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grow h of said cell. In one enbodinent, the cell is contacted by HGF
expressed by a different cell (e.g., through a paracrine effect). In one
aspect, twe 00pmeBdison provi des a nethod of therapeuti calpcy/useaabizsgs a
manmal  havi ng a cancerous tunor conprising a cell that expresses c-net or

h t t h factor. 5 . Said method conmprising adm nisterin
t gpgaiogyor?g %%gﬁﬂélﬁmé i 8‘2‘3{* \%ﬁaﬁf?g hﬁ %%%?exﬁreﬁsgﬁm a é&%&@bﬁﬁg‘?'g'a‘:@fq%ﬁ%ﬂy f Ir ag melnt ]

of the ipawente effect)t her eby effectively treating said mammal. In 15 WO

2005/ 063816 Phcli'l(;l éJSZeo‘gA% 0.426%9 on. errbogi nt, the cell is cgontacted by HG-
expressed by a4 di fPere ffmgeélllfm?rtg.v@?s,a’?ﬁ hirtng, o pIeeping artlect ). In one
aspect , prolfferativeatigorden apodattdieish icreBEDOGrdssibn b RATiyT cOhet Bf RpEBEJNY a cel |

prol%ferg@tvivtﬁe 1rq)io ogag(gr tﬁs(\%g[)ci ated wi.th i.ncreased expression or activity of
c-nmet orf hepat oyt & STGPSWEHPIIPE HORAISCURs § avRYRT i Resh B fush Heptmemiemi st eri ng
to a subyfecitveiamoméed a 6fmes uipohiseatibmi} tfragient@f fhe GlvieMeon2ikBIdRY etk f e - Met

ant agonitrsetatinan(;tri peod A f ragmigg of the.inyention, thereby effectively

treating orgy FYRTYE§HE 57 el PRt Y dsorderr peang embedimenienid prolifesaidvee mbodi ment
sai d pr alidofder atcarwer. di sorder is cancer. |In one aspect, the invention

provi des a nmethod for jnhibiting .the gro of a cell, 10 wherein growh of
said cell i ggl?ito n§ FRT t*’%mﬁeélp?n Qfg‘b‘g?fcféﬁ?th%?f"%‘bw&m@@%{‘ eht el i ng ef fect
of @¢ nethewin frepdt aicyitl eclbis avieddt hapatt Bépendint Bk A gréah PotBRiANLerERNGIL Si Ng
contactin 0;51:1;14 d i mount . of a c-net ant agoni st

cell wi.th an effectiv . ] |
anti body" rag%tﬁfﬁ%?mf”ﬂ’egftﬂ‘\?%rrﬂoﬂ’oﬁﬁ‘é Pﬁ‘gP‘ZBV“RrﬁWEBP‘Et?‘ﬁ‘Qg saifhecllg¥iEidoh of said
cel | . | rfferioe embartiofeoimet arueosied antibstly Gaphas btk Ryvekidn, XPFESRBRNEY a .
differe cel e..q. hr ou aracrine effect). 15 In one aspect, the
Mvent § die S5t 55 e, o8 e ReRE: Bekol B eBriged bt mptiing: i 1 &
manmal , diffeenticell @elre tigohtapantrimadffdcty.unor is at least in part dependent upon
a gcowh potentiating effect of .c-nmet or atocyte grom h factor, or
bot P sai d et R’ SB%%%‘F‘? lg}'eﬁéon @8“&%?&@%@@2?@”@8‘?%3@ 930852 BMOEEYE ve anpunt
of a c- mpmmaltvegosin g geovith biodid thih@gnmMasiah pirb@epehdeuBipbh @Broviher eby g
effecti L ing.said tunor. In one enbodi pent, the cell is contacte
by 20 H !eétiatﬁlpgg%sf%cég{)? g ocf}h?lggorcgﬁlgmévgli' ﬁwt(’é .ob.g?tg’?sﬁlldd’ll?&f?d&o‘ﬁﬁli‘%%gri ne effect)."
Met hods coitadting saidvahwitlom effactiveemose df & o-nef fiegonisiibsdytrabhentpatigol ogi cal
state, f . X cells and/or. tissues associated with dysregul ati on of
the HGF/C- rrlrtéot% @Fr%{ﬁlgfﬁfeﬁgve%%?aﬁ%sya?d ‘Pﬂm{)ﬁ[g OBWB%ﬁ%%?hea%héﬁ ‘Iogftaffﬁ by s
t ar et ediGhexgrasetibyd ddferdnheelli (g ethtdugh aparaaineaffegy. cell. For exanple, a

cancer cel | Wh opt!ﬂg %nzlgltleo% tcafen efurég({n t 8Ct %ﬁ%&a@% E%b(ﬁ%%c%? §tgtf8, fg’églr ﬁa; y 25

cancer cell, a colorec cancer cell,
car ci nossangd, [celsgng/or tisfiestabreciatthyitbiybraghhrio) of the MGF AN sigegingcel |, a
pancr ea 1ake cancer ovarian cancer cell, a

cervic aﬁjhtgg%g(rﬁ %%ee%ﬁ%ddgm%é’ %{Cr&zf hervous & g %léllr%l (Qﬁtﬁ?: HYCUP S 3 GHCH St engeni ¢
sar coma celt éfar examples paincermnell camorene edldcteddrdnethapoop bnsisang sfarbgdaona cel |, a
g;?%:j ﬁ{) ﬁ%@%ﬁcﬁlz acﬁhdé%ﬁt% ﬁ%%n%tc%fé,fa] ll,ll’? ggél:'clﬁ(%/e?rg q%ﬁéaepklgq ?aargr?oarga c:aéﬂ(%e. g?g the;s quamous
thyroid gland), a colon cancer cell, a pancreatic cancer cell, a prostate cancer cell, an ovarian
cancer cell, a cervical cancer cell, a central nervous system cancer 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, a lymphoma cell, a
30 myeloma cell (e.g., multiple myeloma), a glioma/glioblastoma cell (e.g., anaplastic
astrocytoma, glioblastoma multiforme, anaplastic oligodendroglioma, anaplastic
oligodendroastrocytoma), 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

35 embodiment, a cell that is targeted in a method of the invention is a metastatic cell.
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30 nyeloma cell (e.g., nmultiple nyeloma), a glioma/glioblastoma cell (e.g.,
anapl astic astrocytoma, glioblastoma nultifornme, anaplastic

ol i godendwoghisawsgicanapl asti c ol i godendr oast rocyt ona), pamdsaods@udeasri a
cell. In one enbodinent, a cell that is targeted in a nethod of the
invention is a hy erprol iferative and/or hyperplastic cell._In one

embodi ment , aMetheds|of fhgdrventon can distherromprise additinord tieatmenfstepnVEit i on i s a
dyspl ast LG Eﬁl ih-ond é}nly(ﬁ;méﬁ'f'%trﬁg%ﬁodgfémﬁpmrﬁ&rgstep%&%ul fedc8i] ﬁrﬁﬂﬂet ed in a
met hod of the invention is a netastatic cel /063816

PCTI USZO‘(ME“(X&E@EQmCFMHHGGXRPSedtthéadFaﬁv@ﬁ%TWt eramcheamhﬁ@pe@é ggRnt-se addi ti onal
treatment St epsivaf@ ore? &]1 bkt a%?ﬁol%ﬁpﬂ‘ghﬁ@s@?he c@s@?&lgf?ﬂ o%'vl/f)fcﬂferadsconp” Ses
a step wherein a targeted ce (R tissue (e.g., cancer cell

expo8ed @@uma@pwthgﬂqab@mmms d\:ccgrd@@émm@mlp@umné%@@mds of thet i vatl on of
c- met 'Sm@‘éhubﬁfl%%ﬁ At s Pirgtéa%gag cBEAERSs &l&qn }ﬁﬁhﬁawaﬁ&ﬂ Q- Iﬁét ig\hi ch | eads 5
to nunerous pat hol ogi cal“conditions. Accordingly, 1n one enbodi nent of

met hods @hanchdas dopparad famormaleell f thiyspmeitissue arigist deoneempodimgnigamedpd cel 1) s
one in Wi dlinAGliby Bl Qtheeath ofF fardeld BN VAR ERENAS c&ﬁéHP%ﬁQn fuflagdnior mal cel|
of the same tissue origin. In one enbodinent, a nethod of the invention
causes t huibedydfragment of thegpwatiaymesetesult iy ﬁellewaﬁbpm to gignpl thequehihels-ragi

ant qgomﬁhwa@n\tvmpfpgyuﬂs@ggﬁ%gmof the invention may result in a cell’
inability to°signal through the c-met 10 pat hway, which results in ceII
death. Dysr egDYSeiQﬁublﬁOIbﬁf cmpfeactivation (aad Fh@ﬁﬂgf&lhag)tchﬂlées'slt Berarinpgher©in resul t
from a nuiRef cHahges qgélﬁ&fﬁ??or%?&ﬁﬁ@%verbﬂ)?ésklgﬁ BHGE QL mEXAITRA %@M&r expr essi on
of HGF (c-net's co nat e gand) /or c-met itself. Accordingly, in sone
enbodi me#déor canefity oeﬁcmrdmalé o ekadiraispi Meted of the Hention cemBIEFS  wher ei n
C- net Ortar%%{?ﬁé DL e BB Jr%%a%ctye%fov@ﬁ’?a@t’or 'o?b(gmrlﬁnﬁﬁl'h@glﬂﬂﬁthw 15 expressed
by said ce a cancer cel as co are to a normal cell of the sane
tisside WQj?eﬁ by/ﬂaléCQ%-geﬁﬁ?@é%qu ascemparecie apernal Gell oftterisapiy USIGE from a

vari ety gfiqiSONEGRE expresing b8l @ be MShRRA bP BICE irddRE Mlety & sHBRBRSe. in@r exanpl e,
in one enbodl ment of met ﬁods of the invention, a targeted cell is

cont act edeSUNEr RFACHRARBEY tRor grasiblcn 1fone epbodumest of medodspf ediyepidiept cel |
(e. 9., Midted APk a&{ta&&fb%hﬁ&w ﬂepats?eékéigrswhff@&&@kp@@bd inGairrdignt 0f11 (elpe same or
of a different tissue ori In 20 one enbodinment, a targeted. cell is

cont act eti? Boufae s ¢ieatr @%rglwelbgﬁntbﬁef e pagas s @t & differept 'ésé‘i‘qo“g(% Iy, via an

aut ogr i Ngneh{b8EitehiO2 Rl getddR PR RINQMI IENDy HOF BRjresd Jk/thé MrdeRd cépftdelfa“ on)
ina targeted cell is ligand dependent. In one enbodi nent, c-net activity

(or act i Gl VérAp apoctinephls O?Mdgﬁ@ﬁa@mdlrﬂm EReBEEY) (PFACEXEOR) FBE  DRAW NGS

25 FI GURGrgkeabas hgﬁﬁ'd'egéﬁaeﬂféﬁlt&l%@mbd)dhherft%glﬂétta@tl\fl@r (oPdttilation) B ligdnab/ c
anti body. (one-arne anti body) expression. FIGJURE 2 shows anti-Fc Western

bl ot restieRE?¥Et anti-c-nmet Fab/c antibody (one-arnmed anti body)
expression. FIGURE 3 shows anti-Fab Western blot results for expression of
anti-c-nmet Fab/c anti bodyBRIEF DESCRIPTION OF THE DRAWINGS

25 FIGURE 1 shows anti-Fab Western blot results for anti-c-met Fab/c antibody (one-armed

antibody) expression.
FIGURE 2 shows anti-Fc Western blot results for anti-c-met Fab/c antibody (one-armed
antibody) expression.
FIGURE 3 shows anti-Fab Western blot results for expression of anti-c-met Fab/c antibody
30 (one-armed antibody) comprising a protuberance and cavity in the Fc region.
FIGURE 4 shows anti-Fc Western blot results for expression of anti-c-met Fab/c antibody (one-
armed antibody) comprising a protuberance and cavity in the Fc region.
FIGURE 5 shows results of a competitive binding assay wherein one-armed anti-c-met

antibody blocked HGF binding to c-met.
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30 (one-arned anti body) conprising a protuberance and cavity in the Fc
region. FIGURE 4 shows anti-Fc Western blot results for expression of

ant i - c- mevokadr/w3@ant i body (one- arned anti body) conpri sipog/us2puotisher ance
and cavity in the Fc region. FIGURE 5 shows results of a conpetitive

bi ndi ng ljf}lssa erein one-arned anti-c-nmet antibody blocked HGF binding to
c-net. 1 WE‘%Z%;%%’@WQB@%ITLS@PWS%DW By K5 iotreated cyigheor it HECH (et s of a

Kl RA assayi-d-metdds @gla{rﬁedtaglﬁ-@;dgd with or without HG- and/or anti-c-net 5D5
one- arm;% antibody. FIGQURE 7 Shows cell proliferation of BaF3-hMet cells in
the presdCREF shols gelrgolifmtion of Ref3-hiist sells e presoncepfvpyigywmosntEpicURE 8
shows a f@ldmeispsahtigiyassay wherein one-armed anti-c-nmet antibody bl ocked
HG- _function. FIGURES 9A-B show results of pharnmacoki netics anal ysis of
one- ar NQ%G% 8 shows & cel iy assayvimuREQnergmegarhemet @shedydlesked HEHt ment  of
tunors whhdliogne-arnmed anti-c-nmet antibody. In Figure 10B, "OA" indicates
one- armalg. 10 MODES FOR CARRYI NG OUT THE | NVENTI ON The invention provides
met hods, FISHRES St P shew regylis of Blypgmagokingtice anabysispl aug-areed peti-¢-aet anibpdy.

monoval entURMS! DAY sHowa@ e bsudaidnp 8 thinbd Weth Gkt Ghi-Slief Sndbba}. 1y ender

t hem pa(r};‘l cul ar I‘%}Nadvant ageous for use in treating certain pathol ogi cal
condi t i g™ oB rndigafes oBg1msedy fragnents 15 can be readily prepared

wi thopragmatic yields and desirable purity. Antibody fragnents of the

invention are characterized by superior physicochenical and/or therapeutic
capabilities as corrpar%&@§—él&gD FRRICARRYING, : (119¥di es. I n general,

nonoval ent  antiichedidd BOTBR hiettRls, hEpdstieas ki®mhd SRIRLE ﬁﬁmﬁac%dr@%%siﬂgti gen

bi ndi ng arm and an Fc _region, wherein the antibody fragnment exhibits

enhanced"¥¥BFTAEYPo e dBiipa PRigUS Bametraticnthet sy hemagiewerlc onpr i si ng
sai d antddgaitagbbusdomnBe &Y tFBaditl d3kthin pafillbAEk S@idHione NBRLAR, thd shtiBOBragments _
enbodi mentﬁ% a(? anti body fragnment of the invention conprises "au alteration
in dhe Jf" RoFAUPRPRIRISVILPragiec Bields aud degirablevsife d\ntiberdyt fragaients ohte

mul t i rrerih\?eaﬁ@rmie clila_li’dc%‘iifz@ﬂ@_ sb&lrib?ﬂ@sfcb&xeﬁ(ka%ﬁbé?ﬁd@fab%@ c&ﬂﬂﬁiﬁiti@%%oﬂpar&he Fe
regi on. The mvenUﬁgn gr%w,des met hods of making and using anti body

f r agment'® SYFIIERONOYRIEH pRtpRdiesr B senstalpangMelent R odhagmenis of fle inveptionci ent  and

COMEr Cicamphise\d salplcCanfip@ChidinORmahd BOFElegRRWIRASY thE bR B St éﬂ%ﬁts ! odi cal
at hol ogi cal’

i nvention, Th .anti.body fragnments can he used for treating |

condi ti c?H‘%a“F?Pe %ﬁ’i&ﬁ e 8 P%Fe‘? ﬁ’ear"aaﬁaé’ﬂfe‘?%‘y fragmsnh fpPrisHgs2if antigsp gm&mé A n

nat oo e antlatkighdayd Edragibe InSohié ghbodirtkesd, hddiBod TeHoflent' @ BHél ihREor RhRkiks  Of

net hods, c r’rgosi.ti ons, kits and arLﬂi Iei: of manufacture of the invention
71 ST PP OF eSS s e PG 'Oﬁﬁl ¢ Jequenspsipatifera B muligneppaioant

are provi
i nvent i dutenfdck betemgl thy Fc pol)@ptdeds themies) thé Y ©abEATheGARMEHH proviads medkbds
t echni ques _pf nol ecul ar, hial o i.ncl.udi reconbi nant technj ques),
i or Ob? 6)? g&lgl,ng %%4 ysige: 38{1%0397 ?raglggnts(o the mveng n. e?nvention makes possibl% the )
efficient and commercially-viable production of novel antibody fragments of the invention. The

25 antibody fragments can be used for treating pathological conditions in which use of a therapeutic
antibody that is monovalent in nature and highly stable is highly desirable and/or required. Details
of methods, compositions, kits and articles of manufacture of the invention are provided herein.

General Techniques
The practice of the present invention will employ, unless otherwise indicated, conventional

30 techniques of molecular biology (including recombinant techniques), microbiology, cell biology,
biochemistry, and immunology, which are within the skill of the art. Such techniques are explained
fully in the literature, such as, “Molecular Cloning: A Laboratory Manual”, second edition
(Sambrook et al., 1989); “Oligonucleotide Synthesis” (M. J. Gait, ed., 1984); “Animal Cell Culture”
(R. L Freshney, ed., 1987); “Methods in Enzymology” (Academic Press, Inc.); “Current Protocols in

35 Molecular Biology” (F. M. Ausubel et al.,’eds., 1987, and periodic updates); “PCR: The Polymerase

18



bi ochem stry, and i mmunol ogy, which are within the skill of the art. Such
techni ques are explained fully in the literature, such as, "Ml ecul ar

Cl oni ng: wWoladsusagier y Manual ", second edition (Sanbrookpetr/lmlzom/om@ :
"digonucl eotide Synt hesi s (I\/l J. Gait, ed., 1984); "Animal Cell Culture"
(R I. Freshney, ed t hods in Enzyrm (Academ ¢ Press,

Inc.); "dumReseuos; d%’@&?le%all ﬁd @@4)\/54\@&913%1 Cpidg F%Mgfé‘:‘(lﬁ Clgpind {Berbdl et al .,
eds., 1%%fmar@Wd 1p&y)i odi ¢ updat es), "PCR The Pol ynerase 18 WD 2005/ 063816
PCTI1 US2004/ 042619 Chai n Reaction” (I\/UI lis et al., ed., 1994); "A
Practical Guild™%"\ol ecul ar O oni ng (Perbal Bernard V., 1988).

Definitions TiReerhLEctor'QS hRM hereRSis Wi leN R BePto a'n‘ﬁclbﬁ%&ﬁ%?o@ecﬁl@ refer to a
nucl eic acid nolecule 5 capabl e of transporting another nucleic acid to

whi ch i tcapable P &rapsppiting arptheppiclqic ardd t9rvhicdidt bns bean lipked: fng bipe gf vecighiseh ref er s
to a ci relakaid" deidt Bfefith 2 BEQh: Bhibid SaRdMNs Wap Gllo E6h iRk BRR segment s

may be |igat ed. Anot her type of vector is a phage vector. Another type of
vect or iseementsmavde ligateql fhiothgh@pephiveataris e Phigs vepMA AdeiweRPaciyasionsal | gat ed

i nto t heyii vedlor, 3RRBRMNPaddfEBhAl BINA se \gﬁﬁﬁtﬁ?ﬁﬁ B¢ BoeANRAB R vorf1 24580 OFERHAS,
replication in a host cell into whjch ¥1 E/ are introduced 10 (e.g

bact er i AFCWBET BRI IPHG A B4 EPEFIURN ot gt elldnto péjsh |ﬂ%$‘é(tafedﬁtr9ﬂ‘iﬁedep| sonal

mamgl i g8, um&torsqaﬁagaﬁg&érﬁr&igﬁ@eﬁe hcﬂt%?la%% QIR nARIXRA] an vectors)
can be integrated into thé genone of Ifmst cell upon i ntroduction into

t he hostveet@IrSP , Othgfgree R (@ synopre@isewpl TP%’&P@HH:XFC(SWQ) G bhintegréedrige thegenone.

IVbr €0V ergenbifd b Hdste8l hdnSn@ddactioRRAB kiR 1okt cHil 286 iheRBy bl SepBXM LIS QMuPf genes
%? t hey are operatively |inked. Such vectors are referred to herein

as r ec dh%‘i’%b%ﬁ“"l‘% fs%%rsﬁeﬁﬁn Yesiqrs fie canaple of flisgstipe the pxpsessisn AbFOestect or ) .

I n genergich tﬁéﬁ%@@ﬁdr&tﬁel?’@iﬁk&r SuéH vediolsl drd Mferred t0 IREQHTRY "RABMbiIMY ¢ €chni ques
are often in_the form |l asm ds. In the present specification, "plasmd"

and 1% v e CFBIeBSIGRROtREs " (RS SERPIY { TSP RRIPARGEYES10p Ja I EFETah|cXRIGHSPD VEotpTn &f Wity

conmonl Vin b&eﬂblnmmmiecmﬁl@pam oft&20h YRRUGe St fisihids. O the PrSdnBiecifiGdidn, as used
i nt erchangeably her ei n, ay%‘ﬁer to polyners of 20 nucleotides of any |ength,

and i ncl BHEENA, YECtpmay PRBse iierehangeably ag the plsmidds the mostrommonlygttdies,

ri bonuclsegi bd@stor.nodi fi ed nucl eoti des or bases, and/ or t heir anal ogs or
any substratge that can be incorp rat ed into a poI DNA or
pol yner ase, of OBJUskeotign; peppcelc "f‘cé oS st mw%@rayﬂm eé%‘ﬁ E% ‘r‘?é’ﬁ?lyé‘}? i se

nmodif i emumugtid?@bﬂﬂgsengﬁlpﬁh 1ﬁ5ud5ﬁ|NWhﬂI§dAnﬂié|rﬁ&E¢tm€§caﬁ%€ their Sngl ?gs | f
present,. no icati.on to the nuc cture may be inparted before or
after 28e%9% ﬂ’?ﬂclafo eS{HPanYG N?Férmo%@d‘g’é Bl & bpsesnyidfos efr gadlogragr

i nt er r upBsrate)\thad eﬁrmuﬁdoqmataﬁmo@mmem ENAA»r RO{A/pulgh@ek] dloy aBynthgicf ur t her
nodi fi ed after sgnth , _such as by.. o(m&]g% on with a label. O her types

of  modi APEHPY oh BTG mibesompgsamyditi oS, St PRt PR B o o
of the thaianamks. yfpa@semr mbdigcaﬁumoaﬁé b iad sucan rﬂdyaie@gpmeababﬂt& bedt i de

ot Ry RS CINN A oD PRt BPsoN RSP A ey rop il Bient o,

etc. ) amdm‘pbﬂehtsc hagoly@dcitdtiak age Be fulther. moddisaBOsyBthéyis) &icB s by conjugation W1th

phosphor qqae rBtl?e?%%eé ote modn%catlons include, for example, "caps", substitution of one or more of the

naturally occurring nucleotides with an analog, internuclectide modifications such as, for example,
those with uncharged linkages (e.g., methyl phosphonates, phosphotriesters, phosphoamidates,

30 carbamates, etc.) and with charged linkages (e.g., phosphorothioates, phosphorodithioates, etc.),
those containing 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 metals, boron, oxidative metals, etc.), those containing
alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids, etc.), as well as

35 - unmodified forms of the polynucleotide(s). Further, any of the hydroxyl groups ordinarily present in
the sugars may be replaced, for example, by phosphonate groups, phosphate groups, protected by
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t hose contai ni ng pendant noieties, such as, for exanple, proteins (e.qg.,
nucl eases, toxins, antibodies, signal peptides, ply-L-lysine, etc.), those
wi th i ntewoabevw@ss®ie(e. g., acridine, psoralen, etc.), theseusecantaicn ng
chelators (e.g., netals, radioactive netals, boron, oxidative netals,

etc.), those containing alkylators those w th modified | i nkages (e.g

al pha anGHeIH ErafFEPSEEuRIePIRstvVadLo prepase aqgisiqnalduikagss faddigiopal @Erl§asAemsonf t he
pol ynucl gaf hedehid patedd rs&lh%pselﬁp%h@%upmes hmel 50M ' SRR DIPEH ibB BhdshiorPheg €Nt
in the sugars may be replaced, for exanple, by phosphonate groups

phos phat @ SBRsEERS, Wilkraatings e BLSBC 9PPADERED BBt eX dropdiriod8zatan eﬁa% 1Qther

st andar dhyaf&w%ay Ao 8¢ @&Qzﬁuzee ko s’%&ﬁihﬁi%&&&uﬁ gaﬁ;fsp%@n Addibésaghisd édﬁkﬁges to
addi tional nucl edtides may be conj uga solid or sem-solid

suppér t sanalpa@lSéerméﬁénbpse pbqlwy\rﬁaosecauig%é&ﬁalbeée pesPrbroyindn g artoinclydipg fon ut ed
with am nes,er e gamc, ﬁ@pﬂl&ﬂg-tﬂfo%llar @‘Q‘zﬁ%&ﬁ%se%aﬂ%c?éﬁc%u%a? artbS 251 at ons.
O her hydroxyls may” al so bé derivatized to standard protecting groups.

Pol ynuc| BETPHeSISEaFPHISSIS Seasrt Arhassrakingso s PO keH PYIERdse sigatsy ugdesey r i bose

sugars t Jﬁ@&rs %E&h&ﬂﬁ!@ie@' a!cyclﬂé @QM iafd §836ic BhidleosidD Ghaists Bhh af BlethyFrXs8iak.Cone
2' - O net hy 2' -fluoro- or 2'-azido-ribose, cafrbocyclic sugar

anal ogs, °f I%ﬂf%)ﬁwsphodwﬁﬁ@mkég% mja b replapdhyraltemnatiigdinking gronpsa SThaseiemaise,

xyl ages @id ygf&%@ﬁmluﬁé’ BRI RotIMHRE B, eﬁxwd%é?ﬁsewhe%éiﬂﬁﬁo%phﬁg BRidHyoses,
acyclic anald%s and abasi ¢ nucl eosi de anal ogs such as neth yl _riboside. One

or nore BaicestES ('fitienes "HRRED- ?é’iﬁ%@d) BB PEDRBE CPeor GHbAg

groups. (Rgpssedl gh Aaich ¥§ch1@or|R msh&ger%mm of éﬁﬁitﬁ'nﬂé‘d or%fl&ub@t’itﬁteﬁ‘ Ayl (1301 €d
to, enbodlnents wherei n phosphate i s replaced P(O |oatgyﬁ P(S)S

(" di t hi oad eptjonalty qoptqping Ay egher ¢-Qniligkags: aryl #b@yhcywa@)ymc O?@@ﬂblror
(" for macgba ll)nkagf(:&nvmﬂo%uﬁ@&ﬂe Rec@be Rentichl.| THGRRBARNEsHigdoR Eppilla@t%tallt Ut ed or

unsubsti tuted al C) o tlonally contalnlng an ether (-0-)
| i nkidge, POAyerleot&ewaﬂedt%lgﬁéfrlbalquwngl’é‘% Rényl or araldyl. Not all

l'i nkages in a"cn%wﬁb%h@@dg%saﬁ%@lmb GerlefiN rée@ko shxh%eaé@%gwstﬁﬁ&qr i pt I on
applles to all nucl eotides referred to herein, includ |%gp90

DNA. "Q geg@ﬁ%ll.ﬁcw%l@ ynua@ﬁ&‘beéala%«? genrally, dnos ppogsspialy Jpss thay ak

gener al | yucfbfidhs & léﬁg:t@nﬂl%iermsg@%hﬁ’dléoﬁd@')éﬂﬁ yrﬁcle&lcuéna&ﬁ n6QhitaleS ckhadivear e
generalki but not necessaril s than about nucl eotides in | ength.

The t er nhedsporigippRcuior a%lyn%i%eﬂde% eﬁHﬂ]dlaééfq”élé‘Plﬂ&P@e Folisprpcleafidey-

exclygsi ve. TR eesHepAbdy®S bréb@ R drobr PRIy NAGI@DckdHE Sofb:s, wdlsddpbatfiind of ul |y
appllcable to oligonucl eotides. 20 The term" hepatocyte row h factor" or

"HGF,  asonirspalbyiadissted otherpaseto a@maé@%msvae@}tﬂwﬂé*rer 9atHF/nate@H¥ BSEPETREI%Y

i ndi cat e@n@leth@mrs[ﬁ)lypbpu@nyat Tdb& P bctialingahd chf&aha@fgnﬂa;glpmbva,aﬁﬂaeal ly
occurring Q g etic) HG- po

ypeptjde that is abl e ctivating the
HGF/ c- metonditigpsd ?ﬁ@mﬁﬁ¥ﬁﬂﬂyaﬁﬁ8@¥”“cghﬁ?F?d%@jWﬂﬁﬁéﬁegﬂ?¥£§ﬁg S{frfocess to
occur. Tﬂﬂyﬁe d@comphﬂng ﬂﬁ@@nﬂﬂ@i&d@&jﬁ@}’c@bf ynart@me;lr (i&:cﬁlﬁnQ-HGNﬂrMaﬂpThéi@rm
conpri si ni.no aci e of a patura occurrin rotein.
The er il wig RGF ﬁ%@mﬁ@nergﬁn@?rfe%ﬁo AR AP FEREl e & a“é{%:% LG
sequenceHGpund in a naturally occurring HG-. The terns "anti body" and
"1 mmunogl obul j n" i nt er changea intheb oad nse and
i ncl ude nnnocT%Hﬁ@”aWFﬁB&ﬁ RO OWEWImFé IpfeRs m@ﬁ?i@?“ﬁ@ﬁ%@?%nal
ant i bodi &gge,and mlumshﬁﬂ@ilorarﬁmb@uﬂésQ§g fN&sal cﬁnﬁtacﬁﬂiohm&iaﬁﬁmbdmﬂsﬂ val ent

anti bodi e cific antib
yclonaf ant1 ?es monovglent angbodles multivalent antibodies, multispecific antibodies

30 (e. g., bispecific antibodies so long as they exhibit the desired biological activity) and antibody
fragments as described herein. An antibody can be human, humanized and/or affinity matured.
"Antibody fragments” comprise only a portion of an intact antibody, wherein the
portion preferably retains at least one, preferably most or all, of the functions normally
associated with that portion when present in an intact antibody.
35 .. The phrase “antigen binding arm”, as used herein, refers to a component part of an

antibody fragment of the invention that has an ability to specifically bind a target molecule of
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30 (e.g., bispecific antibodies so long as they exhibit the desired

bi ol ogi cal activity) and anti body fragnments as described herein. An
antibody‘wentaMMMnan, humani zed and/ or affinity maturegcT/ustevsiolssay
fragnents” conprise only a portion of an intact antibody, wherein the
portion preferably retains at least one, preferably nost or all, of the

f unct i onisterest fagngrolly @é@tﬁf@r@lﬂﬁdhwwgmmmm%mm me@mfmgmowlm an intact
ant i body, 1 3RpiddSeRASE. Sbhuhefers to a
corpone °>§’ D e b Sl it U e B
abi | ity lght sysldedvyichainl y bind a target nolecule of 20 WD 2005/ 063816
PCTIU82004/0 Brasd N BRLES] aﬁ »P o] nti gen bi ndi ng
armis a congﬁgﬁ)n? |nnunoél%§ﬁﬂgééhé glf%gwggg 3%ﬁ§%§ﬁ’§_g_, CDR and/ or
var i abl epadipiids comppisangmats bt naiel Qﬁmﬁlﬂiblghgjbmnnmnoglogﬂln keady dhetvybestiai n. The
phrase I AN ise efers to a 5
poIypept@%gﬁ%ﬁggakg%ﬂg&%ggﬁgﬁga?%%gxnﬁF?J%?mgﬁ?ﬁ#ﬁuﬂgggﬁﬁhﬂﬁ#%nogIobuI|n
heavy ch¥issing piresmeyancludacbutrs gptigmitraite. sheavagabilb deeaim dHhim kidpaltoc li ef: on the N
t erm nal f . \/ but are not
limted t%&gJe n%%f%a ?gﬁ g%%f%?® ]?&%%%kg%?gﬂ% §Em%ﬁ‘h%%ﬁlamﬂ%nge sequence.
CGener al | Qpnstﬁlft dplhanw llndhetlwﬁemmaﬂg@'u@eﬁdl berye chain world peremrsa e compraentéii ni ng
consfant ' the ld A youl d conprlse
a cf)i?rponlgg ﬁ%((%gélkg ca%%g%gédg%%l(n éfée{eqit?% gﬁ tl\zd%?t Y&écaggggcﬁbeence (i.e., the
"first" lﬁa:ell@o |F9p@<pmpldesaal§oweg@m tsade amodidicd yesidpe pr amedAqsl Céstelgate@nd@% rrponent
can be 4 1A added cysteine residue capable of formng
a dlsulftl:gae}ﬁ |n agé§§lﬂﬂﬁtefhgghonoclonal anti body" as used herein refers
to an anti bodYhegbintaeclenabantizodyi apused heioim referssuysanihedyaiblaneR frBgeneous

anti bodi ularloneof’suﬁsﬂlﬁ?ﬁlf&ql'o}ﬂog&z@!)us%ﬂﬁoggg'z%s t&Qﬁm{;lH@a‘l nglbo&és O'Prﬁ)npﬁ ul ation
are identrcal except pos 'e naturally occurring mutations that may be
presént thaperutation arislentios! exopin Serl nossittle eattplbovicesing metapprsihay mapdei f i ¢, bei ng
di rect ed, 303 f$find? amStf9 | Morioh A€ RtibIates 51}3?1@158; ﬁemﬁ@ bEAREARY afAndp ! yCl onal
anti body preparations that typically include different antibodies directed
agai nst ﬂmﬁ¢@ﬁ@ﬁtfﬂéb@ﬁﬁﬁn@ﬁ@@ﬂﬁéﬁﬂpb@@§¥amé@éh@ﬁﬁﬁ@éW@ﬁ@ﬂWMﬁﬂW|body is

di rect ediaQad Al aﬁﬁ%ﬁie@dﬂ&&%%&ﬂ@ﬁfffaﬁeﬂt &elfl&mﬁfaﬁt’s ﬂc)peg)o eab ShofBIGHa Onal

anti bodi es herein specifically rnclude "chineric" ant| bodies in which a

por ti on @fibedyds figasipd agaest & pingle deferminaat op e antigemt i cal with or honol ogous to

cor rgspondi ngThérﬁ&Hé@lBﬁ'ﬁ §ntiHBd1%§‘EérQH @pe%ﬁlcﬂfyrm&dé "fcﬁl @ RAbddis W Rhicspeci es or
bel onging to a particul ar antibody ~ class or subclass, while the remainder

of the cww@)theﬁ@aw@fvprwcwrm149r1t1%msh eiftorolageus te SPESEIMIHEI ng sequences

in anti béé%&%esd@ﬁﬂt%@&lesfcfeﬁ%mB%hléﬂﬁ%ké’eﬁzs of b@&ngf'ggb BfartiQuARRkHAYy 25
anti body class or subcl ass ragnent s such_anti bodi es, so

long as €ieyr siplasi vhileke repaaierof tsiching) is éie“téfé"c Vith eyhomologousiat ent  No.
4, 816, 56c70rre§’1ﬂﬂd1NQ§ hé]@éb it EmtﬁJodles &rYEd erﬁraﬁothef\Qﬁééles orelongldSfy AbineB51- 6855

(1984)) 'Humani ze orms of non-human (e.g., nurine) antibodies are
chi féri Cangm)(iym;s @rssubclass as well as fragments of such antibodies, so long as they exhibit the

desired biological activity (U.S. Patent No. 4,816,567; and Morrison et al., Proc. Natl. Acad.
Sci. USA 81:6851-6855 (1984)).

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric antibodies

that contain minimal sequence derived from non-human immunoglobulin. For the most part,

30 humanized antibodies are human immunoglobulins (recipient 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, affinity, and capacity. In some instances, framework region (FR) residues
of the human immunoglobulin are replaced by corresponding non-human residues.

35 Furthermore, humanized antibodies may comprise residues that are not found in the recipient

antibody or in the donor antibody. These modifications are made to further refine antibody
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t hat contain m nimal sequence derived from non-hunman i munogl obul i n. For
the nost part,. 30 humani zed anti bodi es are hunman i mmunogl obul i ns

(reci pi enwoanés/deggly) i n which residues froma hypervari bfrasecegiosrsiof the
recipient are replaced by residues froma hypervariable region of a

non- human speci es_ (donor antlboda) such as nouse, rat, rabbit or nonhuman

pri mat e PRAVPRRICE-hE soered; the huapsired! prtpdy willomprise S}‘bSt%{WGHBCM@F legst opey some

| NSt ancegnd tf Fiele W6, Kari S Rhalds B whits il B@ﬁlbst%tlangal BARRA, e FERARObGRU! 1 N are
repl aced by correspondln non- human r esi dues urthernnre hurani zed

ant|bod|%%mﬁﬁvdEHH%FPgén@b@F@ﬂé@“PHﬁ%*&P@“ﬁbﬂ“ﬁéﬂﬁ@m$%W@Héf%é@Rp@ént

ant i bodymege df A hhfish HEARLeBMnREH¥Ace ] TS RuriREel h&%w&ﬁmﬁﬁgy WRdRo1 O f ur ther
refine anti body 21 WD 2005/063816 PCTI US2004/ 042619 or mance.

genefal , CAHEIShfAeR; R0 P BeRunARlopulissRpians Eegwﬁg‘t)atﬁplpdm thatafa of at | east

one, an&rﬁammnﬁﬁhégo&lm Faﬁﬁﬂaﬁph&algos@@yda%s etlal), Nm,%h.z%éz-% (ot antial Iy
all of the hypervariabl e correspond to those of a non-human

i munog! BISETHAD - é[murﬁ%s%}gs’)@%@ﬁ%ﬁ g Psgsta, 6t G SoRer- Biok 2:50388 of a

human i nyaggkabid the ﬁﬁ@w&geaiewTé}@clémaPef@r&Qe@akamﬁém QRkhARgd y Wi il also
5 conprise at least a portion of an inmmunogl obulin constant region (Fc),

typi cal | Yampiign, Agn. Alersy.fethme drftrettlob 5 HS (ﬁﬂg)’f}lﬁm%@loc@?@t 89ds, see Jones

et ab., NehicRom323: 15?521(%35%19(9396@1@ and:ﬂh%géﬁ@“ﬁﬁnoﬁt&&bch’ 5: N _kH38 1653 323- 329
(1988); and Presta, Curr. Op. Struct. Biol. 2:593-596 (1992). See also the

fol | owi ng revAelpmasnquabedy” e Miich Pt 2 acideraicnce Wedwani and

Hami | t oNgorAbndAb iRk 8%an aﬁﬁ@dﬂ%rd&uéeﬁ@g A @hmarl aniiy hgs]’c%ex( 8@ sin bfithe
Bi ochem Soc¢. 10 Transactions 23:1035-1038 (1995); Hurle ang oss, Curr.

p. Bi ot eimiquss fep palgng hymayouibodies as fgtesad h‘ﬁ?lpb%‘;?deﬁ@thwfé afjin@h possesses

an ani Noarbbdl s?&qﬁ@ny @xaMae@thﬁamze@wge@kscohgnmgho@ﬁu@ﬁ Afdn R P 0duced
by a human and has been nade using any of the techniques for nmaking

humetd antesi8%di es as disclosed herein. This definition of a hunman anti body

speci fical |y gxeitifiesmauftd M Riibe®ds S wilOhE of RITRY d1tSlafiths WP Bic b iR
antigen-hinding 15 residues, An "affinity matured" antibody is one with

one or nbP8s theeel whichesult iy ap yaprgyemeptia th ityoh he@piibodn fEAng8ul t i n an

i pr ovengsipated té @Jttammoaywﬁfch hhe naﬂyobéa&duosfegﬁeﬁmn@e@referfee AEaied to a
parent antibody does not possess those alteration(s). Preferred

af fi ni tyma%%flaw&@ lam’vr Thfeye manogolar ongyeRPieIRRIA RS fordhearest EeDt ar

af fimiti gﬁmﬁt@ Enatuh@i ainalscgﬂés a&:rﬁrbcﬁl@éu by%ﬁ)ooé&irbmwn Rt @ vk hadi es are
produce al Bi o/ Technol ogy

pr 0 | et
o o SmeRuglop HTR TRl fostibies iy marran by Piana N radon o
shuffli n@uffmagwdmu@mhﬁ@@%sm 8 ODR GRF oMM orld feﬁﬂ@é@d@s&ri@@d 1@srbaserdescri bed

by: Barb s et at P g@% % USA. 91: 3809- 3% 1, 9%@% Schier et
al . Conc@1Bee ﬁ’&%Ai%{sgf’fl 91 é‘@ 811%@9%‘9 3hier gt ol Giepa A69:147155. 198X 2004
(1995); Yélﬁiﬁ%@&l Elimabnol. 155 19%10%(1993}542(&30&3&@ JOIndmmbll 9968))i3380d Hawki ns et
al, J. Mah 26: 8 %éﬁgﬁ% ) A§5ﬁ§§ herein, the term

" mfinoa é'rﬁﬁﬁf S SPPR cul es which conbine the

"bi ndi ng do maAmuse@ herginh@t 50" DGR adhE S Blchighadd anasHaIike moleCuls wildcH ecept or,

| gand combine the "binding domain" of a heterologous protein (an "adhesin", e.g. a receptor, ligand
or enzyme) with the effector component of immunoglobulin constant domains. Structurally,
the immunoadhesins comprise a fusion of the adhesin amino acid sequence with the desired
30 binding specificity which is other than the antigen recognition and binding site (antigen

combining site) of an antibody (i.e. is "heterologous") and an immunoglobulin constant domain

sequence. The immunoglobulin constant domain sequence in the immunoadhesin may be
obtained from any immunoglobulin, such as IgGy, IgGo, IgGs, or IgGy subtypes, IgA, IgE, IgD
or IgM.

35 A "heteromultimer”, “heteromultimeric complex”, or "heteromultimeric polypeptide" is

a molecule comprising at least a first polypeptide and a second polypeptide, wherein the second
22



or enzynme) wth the effector conmponent of i nmunogl obulin constant donains.
Structurally, the immunoadhesins conprise a fusion of the adhesin am no
aci d sequwoeosctsiet he desired 30 binding specificity wecthusca4ottses t han
the antigen recogni tion and binding site (antigen conbining site) of an
ant i body g . 1s "heterol olgous ') and an_i mmunogl obul i n const ant donai n
sequence® Wh@ldpﬁ?ﬁ?ﬁﬁgla@m‘ﬂaf: seqypiace Aiom the st peleneBiifdehy et lepst Ppfrmipifitbadhesi n

may be e&iRl fiﬁghétéreﬁhlﬁﬁﬁér éMIWEQthtér&1m§HQ&@8 by 863 firstlaBcoddd 3, or 1 gGA
subtypes | gA, E, het er onmul ti er "heteromul tineric

I g
conpl ex"olypePtide eF @ﬁntfﬁﬁlﬂ highes Pidér GRSy B pTIaRWheTe Polpeptifes i additop e si ng at

| east aﬁrbtraﬁgs&gﬁamg @é}gesgmsecond pol ypepti de, wherein the second 22
WO 2005/ 063816 P 04/ 042619 ol ypeptide differs in anmino acid

sequénce frontysed h@r?lﬁst"PB'dP%PEéﬁotf?fﬁfé PPy to B“é’é‘f‘esdlﬁé PEYAIJIAHES BOTer esi due.
The het gL Qb tPImif@Ri&onPri se a "heterodi ner” formed by the first and
second polypeptide or can form higher order tertia structures where
pol ypept i des The Phenss timemnesypRIpsive propeities el VauabTl g?p’é‘fﬁﬂ%“% fe&s present .

5 As useg, %Bﬁw@fangﬁdl%afmat &if%ca}r&flﬁfl&ctgﬁ@ﬁﬂ@h hﬂalﬁl&nnﬁeﬁé Sesor@Rdmar ot ei ns
having nore” than about ten am no acid The &ir ase "imunosuppressive

pr oper t i as§vitiessndpp fuingtinns inyplying g, 1m&§n‘tl§’éﬁmh@ﬁ g paifnof Bmitedfo Bpgeal ¢ j es of

an gpt i bpd¥ei-Ralia@h Rshdiyy. or indirectly result in inhibition of one or nore
normal activities and/or functions involving the imune system i ncI udi ng

but not 1i mi tEe tem ‘Hgmesion”. as pepddeeping generakiy ffes EXp dIpRLOANEX CYMBIYRE m " Fc

region”, nag. gkt P&{,ﬁépade QeRaER L ¥ #Biuab S ot BindesllyWRkin CHERLIEX CGQARAL ST NY
the C-term nal epti de sequences of an inmunogl obulin heavy chain,

wher ei n mlmﬂpt&eﬁfxwance 1?)@151%@‘1811? pletainabip RyrRagaip élg?mszp oyt BHCt aéltﬂ&slf/a?rhf‘abl e by

papain ch%%Bh RRly 8dmRRe hatva 6L vaaiRhiHe Qehtencs CAlidagh 88 heuhdaE of BPEI Se native
or variant Fe sequences. Although the boundaries of the Fc 15 sequence of

an ilfmunsgreaputtian ineggisiobnbn heaky gin mightyant H ealel e h@aRcchai n Fe

sequenceggl &nb@l@ %Ldaﬂy dafredgkuten &bheh ehiroaeiNréiiud it AMusekitlok €520810r at  about
position 6, or _from about position Pro230, to the carboxyl ter m nus

of the F&om® é%ﬂh‘éﬁ‘bsélonflff@3ﬁ-‘»é° the Gerbrvd tegpinusef the e seaterem dhs Fe wavrrarsst v

conpri seg, 1&%115@&%‘11%%Ene@&l%bﬂﬁnse@t\xgﬂ%nﬂﬁﬁﬁblﬂmﬁﬁd @IZ%&HQ@HBCM?: and
optlonally conprises a CH4 donain. E pep t|d herein is ant one

of 20 t hoIEE) pRbeRtioprlly CPWB?SC%EEM&B“‘%‘H Eéf m?PU%n PEIIRHPEATE PG Pe nay be

obt ahnedint paPppades tl%ﬂlﬁaﬁ&dpean Faepag | ooy po[ypeI&lﬂ@fﬂna@%e bBtehed frgfodny | gG3, or
| g&4 subtypes, 1gA |IgE IgDor IgM |In some enbodi nents, an Fc
pol ypeptsudeblcmnrpwnosbbulpvamchm It 1 126%, 1eGawpt G yuuyies.Age. IgEdaE@é&M (general ly

o NS e SRUIFRRLIEOS oSaly RSB SRER L
cel | - med{gaedllycy itON @¢tiniriuk)y 'In sunet chABDIGents e polypeptide Hoes meichoaipask a r eact i on
:\lgt \ngfhfuggtﬂ)%ﬁ%gwhh%yp%ﬁn%g (s)e)alugn gel | s that express Fc receptors (FcRs) (e.g.
25 “Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a cell-mediated
reaction in which nonspecific cytotoxic cells that express Fc receptors (FcRs) (e.g. Natural
Killer (NK) cells, neutrophils, and macrophages) recognize bound antibody on a target cell and
subsequently cause lysis of the target cell.
The terms "Fc receptor” and “FcR” are used to describe a receptor that binds to the Fc
30 region of an antibody. For example, an FcR can be a native sequence human FcR. Generally,
an FcR is one which binds an IgG antibody (a gamma receptor) and includes receptors of the
FcyRI, FcyRII, and FcyRIUI subclasses, including allelic variants and alternatively spliced
forms of these receptors. FcyRII receptors include FcyRITA (an "activating receptor") and

FcyRIIB (an "inhibiting receptor"), which have similar amino acid sequences that differ

35  primarily in the cytoplasmic domains thereof. Immunoglobulins of other isotypes cail also be
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Killer (NK) cells, neutrophils, and macrophages) recogni ze bound anti body
on a target cell and subsequently cause lysis of the target cell. The
terns "Fewoeoeplss1s and "FcR' are used to describe a reeeptuseodsivade1di nds to
the Fc 30 region of an anti body. For exanple, an FcR can be a native
sequence, hu CR gener , an FcR is one which binds an IglG ant| body
(a gammPP @E&%‘iﬂﬁn e a(SthEigu wewapetaht lgyaing Biqlagy: the drpmyne spggmRi hea

FCYRI Tl &dofdeaes@sevibd Sdientd DA, 1Y) @dth €4.VAOO RN Sivai r&deb@F RARIME! Y Spl i ced
forms of these receptors. FcyRI| ‘receptors include FcyRITA (an "activating

r ecept or AN IPRYRIGCEPLrosnprhased pqtivefionareib (1AM, in ithessoplasencedogiar | ar

am no ac ¢ dondi ns
her aof  AIARGE A OCYRDD Phiainbin finbleGtr drolifk LAR EHLI0 AT o6 065816
PCTI 615200 EMAR 89 @ tophasmicidampin @y vicyied lrFla@eson( ée@l Rev rmudidRey-284 al ., | nmuno
Bi ol ogy: (1b§'73) IP%RQ%%@&(&B%‘RM&%& klhet, QMLF ﬁnozb%‘fﬁft@blﬁéhﬁi‘ce Ltd.

NY) (4th Activating recep contal ns

i nunor e@é’b{@?’luﬂ?ﬁ@\zﬁdﬁé%ééét?%btaﬂd/@tﬂf@ﬂelmﬁtJ fla(ﬂlqimlwled nl2t513§0 -4yt opl asmi c
domai n. (1bodyi Bitet P&Rsr ﬁ@lﬁﬁhgfhofec%'ﬁé %c@nt?ﬂ%@tnﬂhgﬁlt@r@ dré%ﬂé?ﬁé%&%% Phe term
tyrosme based i nhibition tif IM 1nits cytopla onmal n

(revi ewedRnhaeiar &b temmi@p mFiédeS thermgmﬁl recgBor2 BARm Yhich sregppgible fc s ar e

revigwe Vy. Capel
[evigw dtlrénlﬁfjﬁgf\nﬁ‘g%t&%algé'@ tgkﬂé%tus @g&)a Rev dznldJ;emHg 3!157 287%{769 2nd k%g%t)al

Med. 1267 3Bouzpl. 24(214.991@}94))0 her FcRs, i ncI udi ng those to be identifi ed in
the future, apg %H&Q@g%s’eﬁmgé/seh?&cé ’eﬁr{@vangtﬁﬁs' th@?e'&ﬁ'a@us,egp&mgaor : SO

i ncl udes the neonatal receptor, 'FcRn, which I s responsi e 10

t r ansf er thefepringimenn in Gesrtiwhiehs ilarates in.conesemple, laneway 2t all, fvamesl . 117 587
( 1976) ; ﬁﬂﬂ)g%' tﬂé Bk systerlz in %Emml&'ﬁgllzseage F@lé idr %%%%td le?) (4'EH &9%9@9%9' OR

"hi nge sequence", and variations thereof, as used herein, includes

mearfpng RIeewst iln Praien §?l€nce\ﬁ\}ﬁ9zh6i4§7 #15 Hepphrercetioh, ). frapunek Megiods Janeway et
al ., |1 Bo7), Boabegys. the i mmune systemin health and di sease, (Elsevier
Sci ence td., NY) (4th ed., 1999); 15 Bloomet al., Protein Science (1997),
6: 407- 415; HuRkSHPIEY Sisipn. 3 ps used her@lmwde%qu@d@ag%r@ggvlymerz@@ailgs 202. The
term " ci &fufvaRnt to @SrassRdndl Ghi€ bdhprisihg kRaRNEG e sQue ik 8bdihOfR a 98P Fiptige €l ement
broadly equivalent to a translational unit conprising the nucleotide
sequenc echaBdd glircsat canise) I“i%@ét I daceptrantol apgirng djrakudn forea#pplala r egi ons.

" Adj 28 enfraneRAdHalniti @& R58n (TTRCAsURBRed HefeinttfRBafd a RrrdaddndBgbat | onal
initiation region (TIR "as defined herein below) and a termnation region.

The "trans| at Fen tepslation initiion ggiogner TJR. apjured hegei tefsas i9@rmurlicpgif sgion; o 4

nucl ei ¢ @6liding B@ieBitiendy SMiadbiAGnbNSi{dni o h%é}ﬁ%f Hterbdt.aMSleALrAIONBIR wiMih i @t i on
of a gene of Interest. In general, a TIR w a_particular cistron

enconpasdeEiqe BB meﬂgowéﬂmssye Qﬁ%@@é‘biﬁ»‘éﬂ@é‘? Badghdo3' to
RBS. TherBBSTheRBES: idB@tbd kOcomeit, dliflmally, HeWhldeYDaldab® Shibn&rdad Gat &k €9i on
and the st[?rt codgon 25 ,&&ﬁ Accor di ngly, .a TIR al so incl udes at | east a
por t¥ on GV Pnécrudingy odpifishideasip R?éﬂontqf Hedrgleis geid peugpsgbo be

enbodi me@dnSlated ThisBme bmbétBmémy, @IMTIR 6Nthé HEbidE SnctidsLLeBlelifsiSlalRghensEqUENCE

encoding a signal peptide that precedes the sequence coding for the light or heavy chain within

a cistron. A TIR variant contains sequence variants (particularly substitutions) within the TIR
region that alter the property of the TIR, such as its translational strength as defined herein
30 below. Preferably, a TIR variant of the invention contains sequence substitutions within the
first 2 to about 14, preferably about 4 to 12, more preferably about 6 codons of the secretion
signal sequence that precedes the sequence coding for the light or heavy chain within a cistron.
The term "translational strength" as used herein refers to a measurement of a secreted

polypeptide in a control system wherein one or more variants of a TIR is used to direct

. 35 secretion of a polypeptide and the results compared to the wild-iype TIR or some other control
under the same culture and assay conditions. Without being limited to any one theory,
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encodi ng a signal peptide that precedes the sequence coding for the |ight
or heavy chain within a cistron. A TIR variant contains sequence variants
(parti culwol2gosssBsbi t uti ons) within the TWR regi on t hatrcahiseso4bolsipr operty
of the TIR, such as its translational strength as defined herein 30 bel ow.
Preferahly, a TIR variant of the invention contains seguence substitutions
within t"ﬁ%/“s qt@?@f“@g?‘oa%lﬁﬁﬁt’e@ﬂc“pm@?@r Lop PYAmPlc, A feasufey C}I@N%ﬁa@ liyr of er abl y
about 6 £REARS oPiibdsbife KRGAEI R ibosbBRhdiBEAREMaeIdD 3t uikRERVAScbRG Sequence
COdI ng for the light or heavy chain within a cistron. The term

"t rans| J0YEFIS strength” as used herein refers to a measurenent of a

secreted polagpapidn@RnhlRequer@Nbf QignaksiiRARMETES tdh ARRIQIdRERMAN | ant s of a
TIRis used to direct 35 secretion of a Eoly peptide and the results

conpar ed°figs {4 shgrt denpheeptdahecas biwsed Ct@dﬁ?’tyoﬁy nthesiged Prafeivolsame cul ture

and ass Glﬁtefeﬁ)tﬂﬁiﬂoﬁ% HON@tulMY thdt8#hneD Rl Bhnipld thé Bilertnen@ahe @PBoth RBET 3hd odtdr WO
2005/ 063816 PCTI US2004/ 042619 "transl ational strength" as used herein can

i ncl ude, ™gRranss ShRIPIRTYOiES A Siph the Profarangs 1ergtsisyghiay the “@tqlp?ﬁl‘e}%? light o | posone
bi ndi g He@yyt dhinpbRPSAABmEY HSHeBBted lirftSihe %&%lﬁﬁﬁ& pRfkatyb@ddsO&AS bOtodkd 0SS

menbrane. "Secretion signal sequence" or gnal sequence" refers to a
nucl ei ¢ BEwg medyme Ade Slg‘?)al g@;mdﬁenopqutgt%?rpug}sgg{@qse%eﬁgq W& ¥hat can be used

to @ r eGhdeseRcuibliyhs Yokt PEs] & iy %a?tb@ bXbgfous,liNdI@TiQSd grFepHER naiveqd thel ar

menbr ane,  for exanpl e the i nner nenbrane or both inner and outer menbranes
of prokdPPEeRide t%‘@,e espepred-t rareHPR fighah segpencp a8 WBically Rgsentat thg@mineunogl obul i n

l'i ght ortemhﬁ@\byagm,]t@?umb B Exphrds6k, ARYardX§ piS AR TEh&Rd efth atlttﬁymetweat asm of

prokaryqtic host ¢ s or_intg the culture nmedium The signal peptide
encoded%é?/syt’th‘emsa@e Pestatioh OigplyPeREd fER e rEpPIREn T gt gnberetitaist he host
cell's, aiudlfeyt fregntie a exagEROKE, prédiel. udi ng signal peptides native to the
pol geptl de to_he express%ﬁl Secretion signal sequences are typically

predent at tHe AR 2RibeM PRAS “attegenish) ARG icRme i dnhibifs s &dless and are
t ypi cal Ibfolb@tsapuadneatzm@amgeaitbmdbetgweemetaﬁuveeptéte@brs and secretion of the

pol ypeptide fromth ] asm _Thus,. the n tide is wusually not
present in a ‘%‘ht%?’@“ﬁ?‘é’t"g?nai)‘tsﬁéiﬁ?f?m i3 & Qi B‘%@R?}E‘QP g pt 6886’938‘?%

"ant agorﬂlﬁduonaaatuvbedyfa@miagldatwﬁtteresnwgmﬂ@ &id VEGRICes b| oI ogi cal activity

of the anti ge it bind nd.  VEG-.rece o goni st

ant i body", LRy ‘Hle‘rg"ét rﬁs“g‘?lﬁﬁ’“hﬁtc ‘%BWBW?WIWPEW t’r‘l"gﬁ one of the

funed i oriﬂdtu@canwmtle@se thit isdiffatytpap bimesalf onl 3th@6081 cdBpded tol@bmamd VEGF) . A
rein, 1.nclude in.the art,

whren 3ot D cBadipSiie PEvt Gl SrrrS et P et B bl G 5§ uror

cel | coﬂp\aafr&elzel @ afturﬁ((irrcﬁmibomlﬁﬁddl to a homBDEsH. Qmm{éleli’@ﬁﬂlﬁtenﬁs,hﬁe nokagel e is
expressed tabl or s ifi ant r.o Iomer | evel . in a
tunor c&rp ](E%?T%e ercéag % % IE‘B“?I‘H%{:*’%@%H 9 o9 %‘61 g’é’ﬁﬁt?ﬁtr YRS afyEeregl ecul e
exhi b| t ompaled eetra)hhgt céit Inisgr¢ Erneaiithdnys, the gloddculefis lhﬁWﬁl‘or iheti@lt toof bi ol ogi cal
actl I n sone enbodi nents,

Fhet etifate T RbwRE sl PROTBREE PrbS uon Rl et gt B HRT Son o

char act &nb®i incthedrt.t Waethatamiiolealelis a o arigen ¢an o baddtbgied addogding to
techniques and assays well known to those skilled in the art, such as for example clonogenic
assays, transformation assays, in vitro or in vivo tumor formation assays, gel migration assays,
gene knockout analysis, etc.

30 A "disorder" is any condition that would benefit from treatment with an antibody or
method of the invention. This includes chronic and acute disorders or diseases including those
pathological conditions which predispose the mammal to the disorder in question. Non-
limiting examples of disorders to be treated herein include malignant and benign tumors; non-
leukemias and lymphoid malignancies; neuronal, glial, astrocytal, hypothalamic and other

35 glandular, macrophagal, epithelial, stromat and blastocoelic disorders; and inflammatory,

immunologic and other angiogenesis-related disorders.
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known in the art. Wether a nolecule is a tunor antigen can al so be

determ ned according to techniques and assays well known to those skilled
in the arwo 28ems3|s for exanpl e cl onogeni c assays, trapsTasoeiosrsiassays,
invitro or in vivo tunor formation assays, gel mgration assays, gene
knockout anal,i(m s, etc. 30 A "disorder”.. is any condition that would
benefit fromHhedarmsaranceni i "sancerAns’ ERberyo oF desoribe Fhscbbysiolpgienl conditiopiimn. Thi s

i ncl udespahhAfinGt 1@-%10@1?}”&%1@1!315%@? Hlﬁreglﬂatgd &e@l%?@sﬁh)p%'féﬂgioﬂg E&zﬁﬂﬁ@s of

pat hol ogi cal . condi ti ons whi ch predi spose the mammal to the disorder in
quest i orf209B I Pt eyt BREsIPcarcarmy; Ixpplpmas blagope seeemr eal eiedlin i ncl ude
el | gnam{o@?%lgﬁﬁk’ SR sich JARRTs ﬂlﬁﬁﬂ%%ﬂﬁﬁﬁm@&gl d YR RELA APhh YORARG! €S;

neur onal ial, astrocytal, hypothal amc and other 35 gl andufar,

macrdp hd@aﬁma’é ﬁ@lk INeg FaapeT, adenospramama obfhaling sgeamass eareiperaroeidhe lapgd

i nf | aMMBkRdey of IRt AR Q SrobfihBf &flcdi sorders. 25 WO
2005/ 063816 Bk D0 RRA IR QL Rl AORD R AL LBLR] Slodl S0 T o 1
or descrEEomteREng|epacen PEreaHs Ca@@ﬂﬁcﬁhpbléﬁomﬁglmﬁfﬁ{gs anaplgptiq astreaypimeal | y

char act efiibBiadoRy mHIﬁ'i’(ﬁ*ﬂfé ! aﬁlﬁﬁ&’su@ 8ligodSHdPdMBAR) raﬂhﬂlﬁsﬁﬁ BlidRAPhdars@loaR) 0f  cancer
include but are not limted to, carcinoma, |ynphoma, blastomd, sarconm, and
| eukeni £TViIqhAECEHRVETiE faBger.diveanrgncss bislde Ganee aﬁ@w braest creersaglpmnous cel |
cang@r, anRklcolfllal &a!ﬂag &BRR&Fal oPuRR AR omaC&lilar) Iagd &%&ﬁﬁa’ kidney
adenocar ci nona of the lung, squanobus carci noma of l'ung, cancer of the
per i t oneaRREn. hy®) GaReeT. (PEVstite Capqer. tilyplcanspe [tatei calﬁérphqpéwarqmoma a@dncer ,

gastroi %ﬁ&slt%,’b}k of A6 §hd nPRPMEGAL | ¢ cancer, glioblastoma/gliona (e.g.,

anapl astic as torra gl i obl ast ona mul tifor me, anapl astic

ol i godendr ogl %rﬁ& toirgryRs %e@fiec heyPin dorRaIdPEiga LYt disgase prdisordeg aisinedzam cancer |
ovari an faaf&ked dehiM@an SRINGREY s OV PEAIRS. FROAREIMNMRPALQAR heRGBSLfGRNCET |

colon 10 cancer, col orectal cancer, endonetrial or uterine carcinons,

sal il¥ar \PXEjrdaHaliERRROR eARgerows dingesys orcapdiiens, qspegially exgheding B prlidymphamag ancer |

vul val  camne wmphbmgtfauéhk@lﬁmﬁm BEBAL Lymphadyat MAREMAACLL)Y BLihAWA types of head
and neck cancer. An "autoi di sease" herein is a non-nalignant disease
or di sorletkemigrand ichrgnie Wﬁ%"bléﬁtf I‘EHkF‘@’é‘t Bemplpa ichattolmmupe dissapes Pa s defn ti ssues.

The aut GhdaeNsut diesRasatd18 rlﬁﬂd?mﬁz@&‘j irdsh6ibd dch &An@anehisle R bHsaRant or
cancer ous _dj.seases_or condi.tions, es pecially excluding B cell |ynphoma,

acut e | yRHHRg peoriasis and demmafitis (eALdtgpic éﬁﬁ%tm% SYSIR sRSrpdeamy andiesierosis{ CLL)

Hai by CeabdpondeSissidtedl Wiinflihanbe vavel cﬁéeh@szgdcﬁ a$ €1k RTHiSeasdAraARLRAVOT
aut oi m’rung?%gl seases or disorders include, but are not limted to,

i nf | anmeCBiS): PRERERsHsTesy ypdrgwe (ipgtndingaduli rsppisatony diffress sgndeoms; ARDSN ng

psor i asidernidtiths;ddnivetist érerh@litgh; u@ttﬁpwlu@l%umﬂlbﬁe@hmussM&@m&mﬁl@hﬂu@mer ma and
sclerosis; 20 reiﬁonses associ ted wth inf]ammatory bowel djsease (such as

Crohn' s AYPERa andgshmy aod Py Gpa tl%‘&?ll?‘foil‘g‘)g intilgatior, %ftlbﬁeys Ydshropss syndr ome

(i ncl udiifhnaabibry réspsraks; aﬁh%%leﬂbsﬁ, le@RdE £\0kHs RARefiRENR rheunRid E@ihkitib;S ;
nmeningitis, ence halitis; L@%t FItIS | omer ul onephritis; aIIerglc

condi t | SHECEG &‘H’u ey thepoatashs ‘leiefﬁsré“egw (enbrped diahsies eridus oRIBIIR ng

i nfiltr afependerdtiabeteehtlBtiONAIEHE QMr6Esis; REJHa8INBIOYhe| RERARSRSthyroiditis;

at her oscller osi s, | eukocyte adhesion defi cj enc%/ r heuma& oid arthritis;
lergic encephalomyelitis; Sjorgen's syndrome; juvenile onsét diabete. immune responses

associated with acute and delayed hypersensitivity mediated by cytokines and T-lymphocytes
typically found in tuberculosis, sarcoidosis, polymyositis, granulomatosis and vasculitis;

30 pernicious anemia (Addison’s disease); diseases involving leukocyte diapedesis; central
nervous system (CNS) inflammatory disorder; multiple organ injury syndrome; hemolytic
anemia (including, but not limited to cryoglobinemia or Coombs positive anemia) ; myasthenia
gravis; antigen-antibody complex mediated diseases; anti-glomerular basement membrane
disease; antiphospholipid syndrome; allergic neuritis; Graves’ disease; Lambert-Eaton

35 myasthenic syndrome; pemphigoid bullous; pemphigus; autoimmune polygndocrinopathias;a»
Reiter’s disease; stiff-man syndrome; Behcet disease; giant cell arteritis; immune complex
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refers tg tﬁ"cnanﬁﬂgﬁg e &ft&ég{eh %¢ theelﬁeréiﬁﬁ'tﬁﬂﬁygbé‘i@ﬁim;l@ffeﬁﬁ rA f’fiﬁpk@factﬁdaﬁ?

necessary, to achieve the deSired therapeutic or prop actic result. A
"t her apedfferviampuitf fesers fo a8 amuaheiggitve, %#Osaﬁsamf%a“d?d&? HREPLHYERP on may

var o ac cufidi@e H&uﬁ:@ﬁ%ﬁﬁ’y@acﬁé’ Q@ul@?yﬁ@ﬁlydﬂuﬁﬁﬁﬁ&e@hﬁl@ E5incB@ProphPledtic dasds wei ght -
of the individual d the ability of the antibaody to eljcit a desired

r espons eXPhHinsHyects Pféﬂf\'ﬁ RfiFhRn eaﬁlletr rageqi dirersedhs Broviptastically sfetiseMroEWH so one

i n whi cm@%tﬁagxﬁ&hggpqudlyggé&laéarﬁctufnects of t he ant| body are outwei ghed
by the therapeuti cal beneficial effects. Bro phyl acti cal l‘%‘b‘ effective

anount" ref ergllq@raé?l B Posse shisfagiéal eﬁ?acﬂé‘é‘%& STt et Yof time

necessar jaonfedt hARMNAYE af BRd H88in! 18chnPTHe AITSEkAGE be@wédﬁi’elhﬁ dmou?ft}/cﬂl cally but not
necessarily, since a prophylactic dose is used in su é]a} prior to or at

an éAr | i Gfecplsgleder fﬂ?“é’@%é@“’“&’ REanABRdy fregment Qf thy “B(F‘Ft CAMBUHLI Wi 11 be
| ess t hage bdiRith Q)@ﬁﬁ@@ B%' b Al |t%e%iﬁ@@la‘téd%o&ﬁ&ﬁ:ﬁ{ of tdwatipbuyas ﬁausdw? not

POSSEsS sslgn?ggagtn:}s I(3?/1d<311et fto (?n%tsl%rlled le{gé allrto r\}vhervevllntﬂ?e a{rr?ougte gftactgv?ty% th% rE]L;[ltlbogy
fragment of the invention is lower than the amount of activity exhibited by the wild type
counterpart. In one embodiment, an antibody fragment of the invention does not exhibit an

30 effector function activity level (other than FcRn binding) that is above background level that is
of statistical significance. The phrase “little to no immunosuppressive properties” with respect
to an antibody fragment of the invention, as used herein, means the antibody does not elicit a
biologically meaningful amount of immunosuppression upon administration to a subject. As
would be understood in the art, amount of an activity may be determined quantitatively or

. 35... qualitatively, so long as a comparison between an antibody of the.invention and a reference

counterpart can be done. The activity can be measured or detected according to any assay or
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fragment of the invention, as used herein, neans the difference between the
anount of 25 detectable effector function activity of an anti body fragnent
of the inwenvisaw3|nd t he anmount of the activity exhi bi et usyoma/owiche type
gl ycosyl ated counterpart of the antibody is statistically significant as
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val ues. The difference between said two values is preferably |ess than
about 50Bgb fgﬂg@ﬁ@rcalmtemr@s Stabifityrran bebased arpbalf 1de.clearangsi ryte prdler 3R e bout 30%
pref er abf)a)faﬂl&é:r%qe%@-ﬂl tﬁp&yﬁs 13&1e@t1v9 bEERT Aot iRSStibJag Bradl&idbf 1hd 0% as a
function of the value for the reference counterpart. An anti bodg f ragnment
of the iventipn smains in pybiscisy pyyHigar simepeiats following-daipiiation ofjth anti tBhpared to
anotger AnlaodYnef S%_]Qat( LB AASt RieFiaink sROIIB YarmRd, SkdAAL hilf i8AR/YAT i ati ons
15 thereof, as used herein, nmeans the anti bod fra ment of the invention
exhi bi t sclearange faiss e Yol Aneus b sppR ofayich *F“h 8F’?IF5‘) in vivo conpared to

a reference aftdndient &pelcATyRI0xkRR” H@@mtreﬁﬂumﬁeqw@géf)a tar@étadinki ty can
be based on half life, clearance rate and/ or any. other ﬁe(ararrete viewed in

the art BEsePerchf camplgmens TheRgmiplramenbactiyaion QHPW%HWW bigging

i nvent i Ofyrsf @bt bfthcottphin®at sydlemReN §)it6 b hdlectil (2P ah Bitbhody) lcbaptexd

adm ni Stl’ras.tl on of the anti bodyyg% fra%rrent to the subject. Methods of

det &8 nVily2 SeEABE PRYSPD-par anet ers, such as half life and/or clearance rate,

are wel I knowihding :lﬁﬁm%f”tgene?ﬂ eféf‘s t¥hte GRerdftEof diRSail thbf A8ficdvalent” Conpl enent

dependent cytotoxicity" and refer to the | ng. of a et in the
P 1nterz¥ct10ns between a smgle binding site of a molecule (e.g., an %tllbod?r) and its btm%m%

partner (e.g., an antigen or FcRn receptor). The affinity of a molecule X for its partner Y can
generally be represented by the dissociation constant (Kd). Affinity can be measured by
30 common methods known in the art, including those described herein. Low-affinity antibodies
bind antigen (or FcRn receptor) weakly and tend to dissociate readily, whereas high-affinity
antibodies bind antigen (or FcRn receptor) more tightly and remain bound longer.
The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents

the function of cells and/or causes destruction of cells. The term is intended to include

211 (131 125 188 153 ,.212 _32
35 radioactive isotopes (e.g. At™ ,1 7,1 Y R R ,Sm ", Bi 7, P and radioactive

isotopes of Lu), chemotherapeutic agents, and toxins such as small molecule toxins or
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doxorubicin, doxorubicin HCl liposome injection (DOXIL®) and deoxydoxorubicin),
epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C,

30 mycophenolic acid, nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin,
quelamycin, rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate, gemcitabine (GEMZAR®), tegafur
(UFTORAL®), capecitabine (XELODA®), an epothilone, and 5-fluorouracil (5-FU); folic
acid analogues such as denopterin, methotrexate, pteropterin, trimetrexate; purine analogs such

35 as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine; pyrimidine analogs such as
ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine,
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30 toremifene (FARESTON®); anti-progesterones; estrogen receptor down-regulators (ERDs);
estrogen receptor antagonists such as fulvestrant (FASLODEX®); agents that function to
suppress or shut down the ovaries, for example, leutinizing hormone-releasing hormone
(LHRH) agonists such as leuprolide acetate (LUPRON® and ELIGARD®), goserelin acetate,
buserelin acetate and tripterelin; other anti-androgens such as flutamide, nilutamide and

35 ... bicalutamide; and aromatase inhibitors that inhibit the enzyme aromatase, which regulates

estrogen production in the adrenal glands, such as, for example, 4(5)-imidazoles,
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above such as CHOP, an abbreviation for a conbined therapy of

cycl ophospham de, doxorubicin, vincristine, and predni sol one, and FOLFOX,
an abbr ewvetw@nesie a treatnent regi nen with oxal i pl at iPoT(USk@4X4961NTM)
conbined with 5-FU and | eucovovin. Al so included in this definition are

anti-hornonal agents that act to regul ate, reduce, 25 block, or inhibit the
ef f ect s apfindgbrtetymids. meeestrel apetase GUBE SE@R expmswiere GRQMASEY®). and are often in

the for %Rﬁesamé t6 be, %OW EveQsie) reﬁa;ovr@@rﬁmm) BRYanR&roRqE Mones

t hensel ves. ng i ncl ude anti -estrogens and sel ective estrogen
r ecept or(AMMHP@E ). In pcstiuRIvs yuch idefénitind af gherioglrerapeitierAgeTs Ingladdsxi f en (i ncl udi ng

NO'—VADDE( 5 I&%H&%&E Qdal as 51@& ﬁgtéc @&eex x@!ﬂ? %-Eﬁ&]ﬁﬁ(38® 01%91‘ A?@@f €fionate

4- hydroxy trIOXI ene, ene, LY117018, onapristone, and 30
t or e f e(@éDB@(&RE@TMSSOQﬁmoleémg@szdépbﬁ@sate @QMB@@@) rEpdignge

down- &P@W&%Egﬁhm at@%éﬁl@ﬁ% ), EOEBRAL (SKHLFTBN oPlieargl as ful vestrant

( FASL unction to suppress or shut down the ovari es,
for exanpiGEONE®) %lvﬂlrﬁgﬁh@cmﬁ@—(ﬁéﬁmmge m%ﬁécyt?squwoﬁg@}ﬁ‘ﬁ@@% such as
| euproli , SRRTAE €,

buser el |ﬁ%a@%§g?&ee§agaﬁgarl pt 8%63 &@?Qg(?\r%ﬁ)f g%gr%gglgr?lslﬁgsuch a§§ fl utam de,
ni | ut amiigplieated i@Bbherant @il@mluﬁqr@tmnd@ch amEPr axaninde, RKE-alphei Baft 3rResaRdt i nhi bit
the 1812 VG gmgﬁﬁaomb 'Ebrr(ﬁéﬁ ‘R?t\faémne@%&amg@mm@m@ aecmghna%@neadr enal
gl ands or exa i mdazol es, 30 WD 2005/ 06381

PCTI uszotm/amsqa@es fanexaogle uAbLﬁ FCIBN® wecgimet 3] VE(EBNG wotivEapbsE(r ) ) |

exenest ay gﬁ@%@%@u\&ﬁ&%ﬁiagé Rl i@m@mw FRRRk&s (R VI SOR(r) ),

| etrozol e i anastrozo e ARI M DEX(r)). In addl tion, such

definit |©BABELE¢@anﬁ@ﬂHb@§Hlﬂt@ (aadbR-3 and BGHR dual typsifsHongsnapalrmele@ich as
cl odr On%ﬁbft&%o%ﬁmés%wﬁ%%%bm RhibeRT Afcha) }elec%thCE]D@EI@E)‘é@(D' DROCAL

"), NE-58095 droni ¢ aci d/’zol edr onat e 1& al endronat e
(_FC)SANA)(ér(ﬁmetfp’lﬂhﬁMb?nﬁtlﬂuc(fﬁﬂEylh(IFIjP)’faZ‘IlT1I' H‘?%ﬁ%‘?@“%’%ﬂ? 2¢)), or

risedro acgﬁ%kepta)ole s8fs, Wakd or@SrivaFiRsRE hilydienbe. 1, 3- di oxol ane

nucl eoside cytosine anal og); .antisense ollgonucleotldes partlcularly
those that i nBicepttwheseindieaiidnthesyisybyneantexis theiteyps {56y NOPeRUEG & | npl i cated in
abher ant “sQ&Jnh” lpcﬁﬁebticﬁr ﬁﬁ'v%atmﬁé’ﬁn@re@isaremfeéﬁ(éﬁgﬂ?d Rentfkfs; AldRkanot Bafe, H Ras,
and 10 epi der nal @@grr owt h factor receptor :vacci nes such as
THERATOPBKan)as idspiély e S%@CQ@H@GP@W&BWP%&% PE%%IBOCF%%O edmyspion. AL | OVECTI N( 1)
vaccjne, LEWE@?ON()&I‘MCCV@%;Té trd%t Te@dd Ine XS Q@d M@&&iaﬁ&;vhﬁf&ﬂ@jh&@ﬂ@ﬁﬂﬁze 1
inhibitor (e.g LURTOTECAN(r)): rmRH (e. ABARELI X(r)); lapatinib

di t osyl am&erfe%)f EAbBpolyRaRHdERIERs Rhafsfor%lgﬂs’&gva&& iR P RYBRENSHRAY COHY IR S| e

i nhi bi t ofg; a’ékﬁ@m&ﬁ@ Be BBH00) sec }Solg Bd)Rb bolStaiiehthas cel ecoxi b
(CELEBREX(]r) 5- (4 net h%ﬁphen 1) (p“rl fl uor onet h%/ % 1I—|—tip%];{azol -1-yl)
benzen esbﬁtqf@ﬁ‘élﬁin@é andtherebyfR¥Ar ARy tﬁ%ﬂr f@“&%@éﬁ?’dﬁn@@g R

derivati &&mp Rf Tﬁ@})’ro&%exﬁﬂ% n‘?al?Q)(ﬁt in namtéff@celdﬂﬁiafjaé Beto@icher wi se by

cont ext, the terms "first" polypeptide and, " on I ti d and
var %t i ofrathetiails fg. bnplering paglgic @%‘E@PP@W ﬁ‘@l’ﬂt‘?‘%cé Q%Haﬁﬁ é‘?i"‘p to be
taken aseicH@Rs inf HitdheS AR fidsCpolPepiRRRd {1GRE tdinc6WRORBHIbEank. Tohiledi es of

t he invention.
this, the nucleic acid encoding at least one "original" amino acid residue in the interface of the

first polypeptide is replaced with nucleic acid encoding at least one "import" amino acid residue
which has a larger side chain volume than the original amino acid residue. It will be

30 appreciated that there can be more than one original and corresponding import residue. The
upper limit for the number of original residues which are replaced is the total number of
residues in the interfa;e of the first polypeptide. The, side chain volumes of the various amino

residues are shown in the following table.
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20 A "protuberance" refers to at | east one am no acid side chain which
projects fromthe interface of a first polypeptide and is therefore

posi ti onabbeoisneasieonpensatory cavity in the adjacent iporarsbeassisio e. the
interface of a second pol ypeptide) so as to stabilize the heteronultinmer,
and thereby favor heteronmultinmer formation over honmonultimer formation, for
exanpl e. The protuberance may exi st iTABI#el or i gi nal interface or may be

i ntroduced 25 synthetically (P?oﬁnlepgf&kﬁn%mcm&“ﬁ&el c aci d encodl ng the
interface). Normall nucl e he first

pol ypept ||e Afindl Acd ed t@nemﬁdle I's, the
nucl ei ¢ gcid encodi ng atadbe@stiodNE (b NakAn in the
interfacg of the first pol ypept| de I's repl ace% Ie| Sl ifd encodi ng
at | east L'._‘E,!!_!_'_—‘ d residi o which haco ol - APepdiom idb chai n

vol une t Hamnie€AR) i gi nal amAno ac d ﬁé@Bdue. t88\ﬁ| |1 |be 301@1ppre0| at ed t hat

t here car ARgniP( &g { han|one (Rri gl nal mocorresmmdl ng 1 npaes resj due. The

;Jgt)glr :_]Lliégpara e (Agrpinunrner qor f‘f4 fiest|duey;yht chare [ggp! aced is the

si de chai F?‘SWIQJ%%(%LThP v i ousl and! rp(6 rﬁg_dﬂégl_'a}_é chm‘:\léénpﬁpt ge- The.
f ol | owi ng Qystbine(Cy8)l WD| 2005063816 PR 1452004/ 398&19 TABIBS 1 pr pperties of
Am no Aci _d}llfg@@ine(@ﬁ) Am|no A d One- Letster MASSa43ADLUMEb Adéeéssi bl e
Abbr evi at 'Cﬁuﬂa&ﬂ%&iﬁ?@ﬁ) (AngsEt ronsd ?ngt@ce Ar eQ3g4(Anpst ragg) A pnine (A a)
1
P
1

N+ Ih~ nt aca

A 71.08 ¢ R - 1
AVRETARE: k= VN VU N T O (P T A Gl = IR e

1 —1-9i- iswiv; stetne
103. 14 108ligidwesHisy yt api ne(fb m YW IPA 1z 45330 [ utdBe acld Eé\fﬁi E
129. 12 138sokeut@OTel ycilne (Ay) G| 5710617%60.[1 7366.F st di nd78Hi s)| H 137. 15
153. 2 195 ha @u®i ne (I1e) 11 1.1)3. 1i3.066.{7 1766.7LeuLi ne(lzeu) L| 113. 17
166.7 17 yLi}{é{.;‘L’}?b (LyS) K138 18 16875 400 I\/Etlaggnl ne (I\/qob M 1B1.21 162.9

[ D C 447 1a0l1a060 o oa4n N o=
iig ggrel ﬁ.\{_[,et IIQ:}HJQ“@@\U—“ T ga/li}n 1255L0Y31:'-7214J.U r‘llgéblle Pr U)185’ 9712 122.7
Phenylalinme (Phe) 147.18 189.9 210
Proline (Pro) P 97.12 122.7 145
Serine (Ser) S 87.08 89.0 115
Threonine (Thr) T 101.11 116.1 140
Tryptophan (Trp) W 186.21 227.8 255
Tyrosine (Tyr) Y 163.18 193.6 230
Valine (Val) v 99.14 140.0 155

2 Molecular weight amino acid minus that of water. Values from Handbook of
5 Chemistry and Physics, 43rd ed. Cleveland, Chemical Rubber Publishing Co., 1961.

b Values from A.A. Zamyatnin, Prog. Biophys. Mol. Biol. 24:107-123, 1972.

Cc

Values from C. Chothia, J. Mol. Biol. 105:1-14, 1975. The accessible surface
10 area is defined in Figures 6-20 of this reference.
The preferred import residues for the formation of a protuberance are generally
naturally occurring amino acid residues and are preferably selected from arginine (R),
phenylalanine (F), tyrosine (Y) and tryptophan (W). Most preferred are tryptophan and
15 tyrosine. In one embodiment, the original residue for the formation of the protuberance has a
small side chain volume, such as alanine, asparagine, aspartic acid, glycine, serine, threonine or
valine.
A "cavity" refers to at least one amino acid side chain which is recessed from the

interface of a second polypeptide and therefore accommodates a corresponding protuberance on
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Threonine (Thr) T 101.11 116.1 140 Tryptophan (Trp) W 186.21 227.8 255
Tyrosine (Tyr) Y 163.18 193.6 230 Valine (Val) V 99.14 140.0 155 a

Mol ecul arwoebgiiss@ei no aci d m nus that of water. Val uespCraseédandisook of 5
Chem stry and Physics, 43rd ed. O evel and, Chem cal Rubber Publishing Co.,

1961, b Val uyes from A A _Zanyatnin, Prog, Biophys. Ml.. Biol. 24:107-123,
1972, & pdResntinERAceor Hist ygﬁptﬁg- WE? c¥isy Ry Sghan e fﬁ?ﬂ@?@#@f%ﬁrﬁ{e

accessi bhg wuhtkciaeed s¥Rhaicas (eg. BleflfeAgthicRiddcBithesif-(BOneifatd)i S ref erence.
The prefﬁrre&fi n(gqrt residues for the formatjon of a_ protyberance are

gener al INCTREY- @RAPIF §Cid £Re07IPE Hig iTH AT 0Ll dPCPrdRolipaRiidg ipligred iemepdsthp) y

sel ect ectalifyo MradcHied R, th&ucleidRersnkadigidt Mast(ohg orlgital e dcX)regdd ik r ypt ophan
(W. l\/bs{l ge_%erred are tryptophan and 15 tyrosing. In one enbodinent, the
or i g? nalthg @ETiatreolilseeqnd PeiypepHtls 18 Ferdaced with PRGt apng e api 98 dmpeim| | si de
chai n vanii®aci®#6iBucashid 128 b BRalleA SlaeERdgl WRumARRANE bgidd bflinoGkMGidde. SEri ne,

t hreoni ne or. valine. "cavity" refers to at_ |east one_am no acid side

A

chai n whf WH! hecappiseiaed Bigt therg fan Yeanore fap preriging} and copespARfinGMppdpt i de and

t her ef orgsideC aNBRSIRE Bit for G TR SRTGHBHIRENLIDRNRN 6@ rélaceSB WRBPOS/ 063816
PCTI US2004/ 042619 the adj acent interface of a first polypeptide. The
cavity riERnbeseidesiquss indhe e ph heiserord polyreptide. Tﬁﬁ?‘dﬁéhaiﬂh‘fogl%ﬁﬁ@éﬂle

syntifiet i wabhdaniifo @sid arlsh@id AAaDMAlBbwe. aBt PrefiMEO dhptek rbdiduch fr efef ace) .
Normal Iy, nucleic acid encoding the interface of the second fjool peptide is
al t er ed [PBORIRE ShRcavAL are agply atirply opcpiring ampngiagid restiuet g g REPY encodi ng
at | egstsexlaaed hteﬂ.hi;ginﬁ@ &), @eiiﬂh@ (E)ﬂﬁietdrﬁih%ﬂgﬁﬂ&vdﬁg@ . wtl&lt plefe?ed @6 8ok, 1 h;a"
secon eptiae. 1 s_replaceg w NA encodl ng a €eas e 1 or

ami o acHEeGE teRIITRN I aer Ofgmelafaﬁhfﬂ greiag] qeon S fheyBimien pHARCAHE

ori gi nal
ani no alqiadaga@gej m&hajnlvgl_umé,lshcm tﬁﬁﬁﬁ@@iggfu%dpﬁrdﬂﬂblaﬁihebﬁr@wpl_ _ h£hf$ rmrﬁ thannb one
oril gl na an onresp'n 1.Ng lnport, resi.que. e ppeg_ |n1t r.or ne nu er
of ofiginal r%&i‘&%??m%"%ﬁr%s@&ﬁ eadqhds feR C?dgjtyzi‘f‘ ImnQH Esidps Wit’lé’éj dues in

t he i nt edah age Dfnallbier 5260 Kide GRINRARLD e thd Biesigd] dRidad ale impbruammoof the 10
vari ous am nq.residues are shown in Table 1 above. The ef.&rrgd i nport

r esi dueLUFSIfY&an Po3 PANTRIGoGHTRE APPMGIALY ofTNS AMBAAS TFMNE. B¥cur ri ng
am no acjrefefabyiighie forand "Na@raly ofRiaiRl' ¥mindatideéselled rOMosd ragidueerfchlded Seri ne
(S, threogi ne (T

(), oSOl RS )20 MaL SR o YOSt Br Sl oLt e SELLDR ol anine or
cavidy ibéiGueds nding @ r3idde whioRismov&lcuded by SheGRnak cbde, Dtiwhich iakids 1 ne,
Doy LD S LRI A5 e B e B S o7
| ar ger  siatgallyi@turriN®irhin® adid fesidtids @reaiorighdid), omiising uervaliiechdnipedie aadn no  aci d
o due, St ers R ar bR grlas A bR ae LR BN 6 XA i no acid
resi dues20ar301-3@61991efok eitaaplee Mo@dmdate such non-naturally occurring amino acid
25 residues, the procedures of Noren et al. Science 244: 182 (1989) and Ellman et al., supra can be
used. Briefly, this involves chemically activating a suppressor tRNA with a non-naturally
occurring amino acid residue followed by in vitro transcription and translation of the RNA.
The method of the instant invention involves replacing at least one original amino acid residue,
but more than one original residue can be replaced. Normally, no more than the total residues in
30 the interface of the first or second polypeptide will comprise original amino acid residues
which are replaced. Typically, original residues for replacement are "buried". By "buried" is
meant that the residue is essentially inaccessible to solvent. Generally, the import residue is not
cysteine to prevent possible oxidation or mispairing of disulfide bonds.
The protuberance is "positionable" in the cavity which means that the spatial location
35  .of the protuberance and cavity on the interface of a first polypeptide and second polypeptide

respectively and the sizes of the protuberance and cavity are such that the protuberance can be
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by the genetic code and listed in Table 1 above. By "non-naturally
occurring” amno acid 20 residue is neant a residue which is not encoded by
t he genetwo 2o@d@381but which is able to coval ently bi ndpradjizse@ainsmm no aci d
residue(s) in the pol ypepti de chai n. Exanpl es of non- naturally occurring
am no acid resl dues_ar.e norl euci ne, ornithine, norvaline, honoserine and

other a ‘f%edé'?: hg cp Ay vheu iR gRt §C§W3Wg§? nopRd @ssaeiatiqn b & vt apd | man et

al ., I\/EtsaconE@Zlymptldé&%thB@dker@éﬁ@ $id@PlYtubekbe s RIS, PRO 2HLNGIB LS SUCh
non- nat yr al | rri n%g@gljl;g{ acid 25 residues, the procedures of Noren et

al . Sci etﬁ@%al%ﬁﬁ DO RSP P tie akisghthe fnteface and haverpiglerebe  used. Bri efl y,

this i n\/cmhﬂ)ﬁﬁat@hse teQaikinyierd 6f 4 Mafubdighcd with RRERSEPHdidcRM Yo iidd o n{bfaau@at urally
occugri 0_acj d.resjdue followed by in vitro transcription and

tran3l atﬁ O'i')‘ e CW paiffased Bpqp sfhrge-dintsasipind staiciure sigh At theRbiained by es

repl aci mgr@tcrﬂs&ﬂsgralﬂﬂﬁ)r(ﬁﬁcﬂ@r RALneAbieithandel (IMIOS Ml an bdhéhie IR Ringhan one
origi nal r—i3|due(§ e rﬁgLaced Normally, no nore than the total residues
in 30 tHEl Agcente f&@%&ﬂ@f 3t st or second pol ypeptide will conprise

original ani I’B}f '@ﬁgﬁialr(ﬁ$dnﬁiﬂzﬁ§m&MH1&f&1daﬁsQnéaﬁﬂlh@-ﬁ&%1c &){@é&@&hg’ a &%ﬂegﬂlcﬂ:al
resi dues _f or &’ﬁ’[cﬁ nt ar(gééburl ed" "buried" is rrean]t) he

resi due I UREY |a1’i%¥8 % iegfieEcally e%’l“"\?@ﬁtor magfre) Wngodeghe i nport

r esiigdue préubiefdnce 63 tig). rlﬂlebﬁgiﬂm%vﬁﬁtﬁlng)@&%l@&ﬁi ﬁé&ﬁl@éﬁa@ﬁal@roceﬂrﬁﬁ’@' ring of
di sul fide bondg. The protuberance is "positionable" in the cavity which

means t HEEIE ﬁ‘é‘a SPREY hmarise & prdFic ackbwhieh hagdess yhigeed wrsier aisertien(dd ¢ on t he

i nt er f adRmahizal diibsly fREhYRR MY dReraizd s 8608 1D IMRARE thil€he drBsREGIIexE! Y and
t he sizes. of theggrotuber% ce and cavity are such that the protuberance can

be 33 WHI2OBEAGESBTECBeS AFPIsBE 6 leqshang don snepdins Bearipgacy t hout

signifi Craiiliule)bf petdst rorRgIy, h&od&%ﬁ"@ddu%%ﬁ@ﬁbﬂ&l'r@d’ﬁu@fis &ﬂ@ceﬁ'b&%kocﬁﬁd second
at .the interf uber ances_such as Tyr, Phe and Trp

poI ert S 0
ng“@eﬂ’ [P regye- F]H\é‘ﬁ‘ﬂ? Eug%‘F'il‘i?i ly pofifyiga RRASD §fis mper baver f ace and
have pr e)feﬁrreedwmﬁﬁ\mtt@mwwrabﬁ@l ApyrGRAEMIT. MEPHRrsBh,HaU BRI ANER, W th a

corresp 5 .the protuberance/ cavi ty pair
based ugydﬁ ggqlga(xbeélélaﬁg F%ﬁﬁﬂ e"gli‘éi’tﬁ‘ifnﬂ %engﬂ%ﬁasé‘g‘tetlﬂﬁ‘fgeﬁﬁsaﬂf’ﬁed by X-ray
cryst al |p0§'mt}ll§g/cmfn rmbﬁmﬂimfeﬂe&s rfeﬁékﬁﬁhﬁﬁeB@/NM@tlﬂgI@bI%lﬁ@Ebﬂ%t@fh' eved
usi ng or te ate

t h
nucl ei ¢ nﬁ%? ¥Cl CC??E‘ ?ﬁ@a%b@ﬁﬁ?p&h%mca&é%&&m ‘ﬁém&l?'rﬁ%‘Pi‘?%glﬁle’ﬂé"‘déﬁ‘ i nt er est

whi eh cahusloenésaéﬁdﬁfggchlte(dd e. genetically engineered or mutated) to encode a

10 protuberance or .ca 0 in r.startin cleic acid may be a
natural |y ocgﬁlr foﬁué)eraﬁff’c(?le?‘@gﬁ‘?%e gqﬁogrﬁﬁfgc’d‘% ¢ %@I fgstor seepf whi ch has
bee N sulpplypepeide b)()sy}ntheﬂdf mazin‘s,ea"@by fHﬁor(llﬁin@t te8hnidiesEn vﬁ:eqbelﬁmte isyeiekyisf ragment ) .
"alt Sggchm Sﬂ)rc Lhc.ac aﬂe ant that .the. inal nucleic acid is
mJt ated by I RSErtlng. (?g'lwélfgrf?ﬁ'%?lr & Sr4E g G MRo 4 §‘f‘ A Breyg encodi ng an

am no adegribedeby elugmatic drehatnied couphing oflebtides ar LABRBmBIRERGI dighestN OF i gi nal

residue I ced b cod 15 encodin ol rt residue Techniques
f or %ené Cﬁlggﬁg o 1?%&1”' © BOBRAMR °t %V’gy ngﬁﬁbsr "2%8 blée‘PPnrnéW%\X/ed in
Mut agenesqumngéoPmanmam:\&r' wﬁpﬂfm@mht;haﬂ‘ﬂ does M Rkiet i8 @turelod in thé bfdindPr ess,

%{ ggceingsggepg& (99 )ahu?ng%ze Cén%gl%naﬁiaﬁt%b%f ected nutagenesi s, cassette

Generally, the import amino acid residue for forming the protuberance has a relatively

small number of "rotamers" (e.g. about 3-6). A "rotomer" is an energetically favorable
30 conformation of an amino acid side chain. The number of rotomers of the various amino acid
residues are reviewed in Ponders and Richards, J. Mol. Biol. 193: 775-791 (1987).

"Isolated" heteromultimer means heteromultimer which has been identified and
separated and/or recovered from a component of its natural cell culture environment.
Contaminant components of its natural environment are materials which would interfere with

35 diagnostic or therapeutic uses for the heteromultimer, and may include enzymes, hormones, and

other proteinaceous or nonproteinaceous solutes. In some embodiments, the heteromultimer
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pol ymerase chain reaction (PCR) nutagenesis, for exanple. By nutating an

original/tenplate nucleic acid, an original/tenplate pol ypeptide encoded by
t he ori giwel2bésanmpdiat e nucleic acid is 20 thus correspomrdirngboosmiioas ed. The
pr ot uberance or cavity can be ' introduced into the interface of a first or

second polypeptlde by synthetic neans, % reconmbi nant techniques, in
vitro pepilibgeusfedi(hids geater ppnah Pb&’ﬁlﬁhtcﬂﬁ@%o ffﬂb‘?s qeﬁﬁ“@%@ WeLABH- natural | y

occurri NgetRid, BOMGHE tfin 56% b9 YRBNB(B'b QS suffRRE( tbBEEin abxéaﬁ N2 YARiubCoror

cheni cal coupling of peptides or some conbination of these 25 techniques.
Accor di nftgpminahes nﬁ@f@@l@mm@ese@#en@edw  U4s¢; O fIPERINE SUP $eqEeTatpnCE P) 19 s

" non- natyyR ng«l:rBélty BF SIS PARS ur@r redR iz %@Bén\‘&%u@m%n@ﬂmﬁ@?sﬂ% dddhsdid igoes not
exist in nature or in the original  polypeptide (e.qg. humani zed

nmonot| ordlsilegasteBody) . General |y, the inport amino acid reS|due for formng

t he prot Uber aﬂﬁ%e@ﬁﬁm@mﬁ&é @Fthé’frleéént H{ERlibn ﬁyg&%fallggunﬁegtt@méntlaﬁ e.g. about
3-6). A "rotomer" is an energetically favorabl conformati on of an amino

"non

aci d si domegereily. Theebraser spbstantigllythompgegeqys”. ' pibstgntiallp hamegenerys femd  r esi dues
are r evi ﬁl\ﬂ’@g.lbktgntp Pﬁgﬁfgéne?tpdargluge'a% Blicard thaMBl proBh@ls sul;lrs?a%'tlaﬂy7 Rvéabr (1987) .

"| sol ated” heteronul tiner neans heteronul ti ner which been identified
and sepaivarredicivagiopicd Eepvadesied palypertide SAHBIARINDS (8- h?@orﬁ‘&flﬁlﬂé) cell culture

envip Onnﬁmessed@aha&af@aﬁ@y &@m&@mg%@ brRaflahal bRlan i df SR ERRber ©

materials which would inferfere wth qﬁostlc or therapeutic uses for
the het ed%wmttemm 10%reat isrhelpvi We,lqzieﬁéwbwz%@ﬁ is bglomib e shesgi thst her
pr ot ei NAGLQHE QLWL 81 naceous solutes. In some embodi nents, the

het eromil ti mer 34 °WD 2005/ 063816 PCTI US2004/ 042619 will be purified (1)
to greater thHWeQBl%SW mtrgh%eqmnc?f s to INA srapencas preepsyy ferilee Lowry

met hod, Qb diBbForthd Vo d WEdik kqu&gglnﬁ%aﬁcﬂﬁgfo@@or%fsﬁl CitgRbnifoP Obtain at
| east 15 residues o t erm nal internal am no acid sequence by use of
a spPnni 1§gueaeys tpbarg syitablerfor Rsiaka(mt%tfsr B garade 3 prpgrotsparimaaly dnder

r educi NG Rfatd QRN G M GANEIhAih O OR, MRipBGit) 8RS ye: RIoH§ uRicBfioddl | ver stain.
The heteronultiners of the present invention are generally purlfled to
subst ant jeguencaso RPpEYRSC £¢ils arjmopr igudize P@HBE"E%H‘?W%’FM}atWBﬁ@@ﬁéB@ls

"subst andgnhalcky. honmogeneous fornt and "substanti al hom)genelty are used to
indicate that _the product is substantially devoid of roducts
ori gi nat ed frlg?ﬁl‘ﬂ‘héfé%is ‘eRerabb Nnkedtwhea ltd‘be‘B‘ieﬁé‘%t? 6?1%1‘:‘6%1%“31 E N mers). 10

EXprygsseghottr hiRleacifseqiehdel Yor éddhxgteaDNlAﬂ’br £50 & Jr)éed?a&@SeaHHﬂﬁ t he anount
of by- products does n%ﬂté exceed %, .or |sﬂgel %\%\?5%% or is belowJ % or is

bel ow 0. g5ebliHisked h Yo or peplyRFRidy B4 inP@rassrd At t BIRPO'THEAERBI®aE Bn " cont r ol

sequencege sdcRkib &f thOpdHIRpHRE L BroaREr B@&xﬁ&ﬁaﬁyoﬁewbl;tlmﬂted dadoamgi on of an
operably |inked. codi n9 sequence in a particular organism The control
1§

15 sequetiguscy hitatsru ratntion e febirierye OSOfTﬁi’"lé‘%%rfﬁF 8PP ude a
pr onot er jinkedid ALJdaink Yeq@bhce T Bheditiched teRESfacifitald tRasIait. [Wenetg site, and
p055| bly, other as yet poorly understoaqd
operably linked" imeans that the ' DNA sequences being linked are contiguous and, in the case

of a secretory leader, contiguous and in reading phase. However, enhancers do not have to be

contiguous. Linking can be accomplished by ligation at convenient restriction sites. If such

sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in accord with

conventional practice.

30 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 expression. DNA encoding the antibody is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding

35 specifically to genes encoding the heavy and light chains of the antibody). Many vectors-are -
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sequences. Eukaryotic cells are known to utilize pronoters, polyadenyl ation
signals, and enhancers. Nucleic acid is "operably |linked" when it is

pl aced i nwo 2805068816 onal rel ationship with 20 anot her rgtlsz@i@eicto
sequence. For exanple DNA for a presequence or secretory |eader is

oper ably Ilnkedg£ for a polypeptide if it is expressed as a preprotein

that pardeéabifatr d8e chpice plevesior rdé?‘inéﬁ ippatt 98 PohgP et itede wedr Sisperally: or
enhancerprbgrePRkedeliyark b di@ek frékadyotie g ltarySRALEREMy nfardnfaliad)foggls t he
transcrlptlon of the sequence or a ribosone blndlng site is operably
linked to a cBdieraing guibadienusing nrekaryotie hast eqlished so as to facilitate
transl ati on. ZRRRI@BhNictionD ' operably | i nked" nmeans that the DNA sequences

bein? | i nked are contjguous and, .in the case of a secretory | eader,
cont fguous anPlyRcleeiidgiserenmrnancodingpplyreptidessqrmpaneaisof ths apgodhalBet o be

cont i gUOHFentibh EHAILE BHGRABI Rfh AR kdcoRBHak Yechhig@ls! DBsidl pSIgMIECRRI &Nt
restriction sites. |f such sites do not exist, the synthetic

ol i gonu R L ] fFowted apd seapgpgedd fgoy Priibgdeprofiieing celly Sé!"l?/\i‘stwbn‘é%l?ﬂ/ enti onal

practi ceselid0AMRRAREIS, pol‘}kﬂﬁctle(ﬁﬁesi can 88 g}/nﬁ%ﬁi@é@ﬁisﬁ% Rhclddiab dhthekigdr of BERNMDI Nant
production of an antlboﬁypof t he i nyention e nucleic acid encoding it

i s i sol dFEHEY Qe abtpiage. pequences snserling the pelyRAgtides Arerpierted jmtorer ¢l oni ng

(ambi fieadrhtminOfectoh EapEBADS repﬁcaﬁﬁgrmaéﬁﬁ@@ﬁlg@aero%sqﬁcﬁdawd&m anti body i's
readily isol ated and sequenced using conventional procedures ég g.,

usi ng ol PEENREC Bets: &\ga"éfrv%%réﬂtah%{?a&ﬁﬂébléé‘ﬂﬂalﬁloémé‘?tBF‘ﬁa quyRy used fop, |f|caIIy to
genes eq\%@s@eﬂh@ Sreft@tiMyenatdl ddl@hbn Ghdiapsioptatd ReoARi dRpEhmailYRBY théect or s
are 005/ 063816 PCTI| US2004/ 04261 avai |l abl e.. The choi ce of vector
depends % 9 &ernuelpicarids 1 be inserdintp dhepysctorand thepapiisplar gt cellio bg er r ed host

cel I's argandforfddvig] thvRlar Hahivecter coftdld k¥Jub Sorff@RaRY, ableydi@eARd | an) ori gin.
Cenerati g antugﬁgﬁes usi ng prokar otlc host cel |l s: ector. Construction 5

Pol yhucl B%tPaéa A8 SE RSO HigepErlogsan Pelumclepiids o dgthd 2R it he ant i body of

the i nV@ﬂtphﬁmh@amhb@e RbicalanBst &b‘ﬂllﬂg/hﬁ:h&’d}és?ded TRCR BB SRiPondRCdnbraliesS .
Desired . cleotlg gfequences q%ﬁ be |sok at ed a%? sequenced from
ant i body' |aFFg“°& mjted gy aoyprigin ol peplicaion selegqndnargr geiena profpaley 2

pol ynuc I ﬁ%érﬂ@ﬁn&iﬂ@sd@QRBSﬁh bighdl Z&fletts] tAGhditiElogsis nfleeis ¥did he&t #@ra or PCR
techni ques. Once oht aj ned, sequences encodi ng the pol ypeptides are inserted
into a fﬁmFEQBW%FHQHF“WéE¥%WmCapable of replicating and expressing

het ep ol ogous RekysalCpleatid deford @ntaﬁﬁ@(@pw)h bid &m&&lsequwday WHEE bRl S t hat are
avai | abl known, in the ar sed far the ose of the present
rvent i oI GESR oiegis GeanbIa bk SRrheseel SECoun grircrigh SRSy Tt he

si ze of \teber andmbﬁlyeames ﬂ&pli@tlbﬁi‘sﬂe[l&aﬁélleﬁ miaflfify sfeljlﬁ:n&é@@xﬂﬁﬂh a.aeruipaﬂkeofpar ticular
host cel 8 ansf or.nmed .t$;t%f ﬁe%tor -é chtor?ﬁpntains vari ous
conponeﬂ?gw‘ﬂéB% 8WBﬁsgﬁmPP§”T§S UPE19°0h "OeBlPFi Tt 487 BV éxpr essi on of

het er ol ogasforHal wgmgchRmz d@lasrﬁi’d dentdd)froangh E.tcsli speoipP PBRICL confaiid dehest he

par t I cul &ico I(l)g zgmpmdhn (Amp) and(%etracychng ?f‘e re51sta;|1-1rc]e an\élet &s%l;owc%nEE%Q ?nré%nss ng nerally

identifying transformed cells. pPBR322, 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. Examples of pBR322 derivatives
used for expression of particular antibodies are described in detail in Carter et al., U.S. Patent
30 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 AGEM.TM.-11 may be utilized in making a
recombinant vector which can be used to transform susceptible host cells such as E. coli
35 LE392. .. | e
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i nclude, but are not limted to: an origin of replication, a selection

mar ker gene, a pronoter, a ribosone binding site (RBS), a signal sequence,
t he het erwbegeusssigcl ei ¢ acid insert and a transcripti eQTiuSRev40Ad6ON
sequence. 20 In general, plasm d vectors containing replicon and control
sequences which are der| ved from species conpatible with the host cell are
used i n connedeicsprestionyestpred gherjpeplon myecompgiss o of FRFEPEPPPT-CHIR| es a
replica nﬂaﬂp cRdddfhg A dWﬁe pofiPepiib Kérﬂ;%n@ﬁg Uug Bﬁ%ﬁ)téMiH inBimR1afa Rl Lorpf

provi di henot ypi ¢ sel ectl on in transformed cells. For exanple, E. coli
i's typi csaqueyce 19%9@31@6?%5 Ui atistiepgpmodulates i 1§§mrlssu>@r Piekefyetiom an E. col |
speci es 1?-_y pr@Ay %IQ&O%@&%S@lﬂ@M@hﬁl&oﬁM&tﬁbl tafcikiAFRImoRR a

tetracycql ne et) Tesistance and thus provi des easy neans for identifying
transf ormemmerethatsmtlﬁmzased Jeelyf tansgtipacof thercisgop BidepiteqoaBeldr pl asni ds” or
bacteriqg gngﬂs% t&%gés%?thegﬁm@é&ndﬁan Re. R lddRE of Hs&GRNbRH MurieRf &0t er s whi ch
can be us by the” mcrobial organismfor expression of endogenous

pr ot ei nschafpeahismperagfe. pBR322 derivatives used for expression of particul ar
anti bodi es ar g fesehinRes ﬁr&na@rg RlchoniAdd BRE V&derPbr p%{enml WeosBcelRatead 30 No.
5,648,237. In addition, phage vectors containin eplicon and control
sequenc d@OWhaTheéﬁlécte%Hﬁﬁa‘let %‘Fl(l?e Aparably Fked, gsgistipp g?Nﬁ)?’&a‘ﬁP%WP dght Be used as

trangfor Erfiovifl O %fem&n\mb L bRae i RSB tionf Ry X ASRLiGh
bacpgrlolfogﬁgggceh\é@%q mjn% I\}% esblgcutlllzled |1ntlor1rla |yn gggrlecorrbl nant

vect or vmﬂeihieléla&tlﬁésotl%@d’f?@t@frsa%f@ﬂ%‘?§1%?s‘@ét}9’f ofighesingagipn. c%crﬂ?gleéla%‘ﬁ as E.
coli 1%{5%% seé@nw&%qlﬁl% 9@&%@0?%&&&@%& 84281% dikbenprBERREI ON vect or

of the invention may conprise t nore pronoter-cistron pairs, encoding
each of amdér gvmreysaeppf ta@taeg@hgf@ﬁseﬁﬂ gomwrﬁqoéww&sr hetegolggpuy RIS 4¢f ed

regul at ofyfized GHAEERelaff Bl SRt RN aﬁ@hlgae? ?@Id"s Bfexipltaded PREd| ates its

expression. Prokaryotic —promnoters té |ca Iy into two cl asses,
i nduéi bl@naﬁﬁcwa@ﬂtqup%t@etqrg?aa@w MeMeERr is a 5 pronoter that

initiates incpgasen Lewe i%rﬁge WithPRKGHoRE hQR ikfudehR ﬁfoﬁtprf&ﬂotéirnﬁi@ its

control in response to changes in the culture condition, g} he presence
or absengadactpnage a@dtlaoitcéﬁpromoteasys@ﬁla,mgtevpiqvhweﬁﬁﬁﬁbpramﬁeésysm agd h¥bridumber of

pronot er §,FE6CANIZE ThdWc @rtﬂ@trr& ﬁ{)ﬂﬁo@; I@&{/&&t bt"ﬁ!ar ﬂ?&ﬁ&tex@ﬁ at Sre @Bl known.
The sel ected pronoter can operably Iinkéd to cistron DNA encoding the

li ght or ba];@l‘lh Eachyascither h‘nqwl haétﬁml PhpRaghRrOpPisED eresuifablsas 68 Sl ce DNA vi a
resthi CtjQfoRE % Rntls B8R U pubRd) tﬂe?@fyte'nﬁlgmrg hekisPhak&bpRERIRS BfateSequence

into the vector of the |nven}€| on. the native pronoter Sequence and
many het GPBIQYSHTS Profive éweéaraeégdglﬁén%@dy 9@%@@\%@11%%411 @PRALEBA: and/ or

eXpr essi g eimgmess%; %E)togsqegﬁ)plyl By $QIRLRRAGIMNRAS, heterol ogous pronoters
are utilized,” as they 8@nera y péermt greater transcription and higher

yi el ds of explnese ateetf fietnventioesnsh siSFOMTHR B recEmPHENt YegiPiremprIcg at
pol ypept ideqpy Q%Bi §kuenkt &ﬂﬁﬁoﬁ&ﬁ tlﬁwh;e@-tl@ k@ndiQatidtSsE M diPreREQKAPEPlides hOSt s
i ncl ude the PhoA pronoter, the R
25 across a membrane. In general the signal sequence may be a component of the vector, or it
may be a part of the target polypeptide DNA that is inserted into the vector. The signal
sequence selected for the purpose of this invention should be one that is recognized and
processed (i.e. cleaved by a signal peptidase) by the host cell. For prokaryotic host cells that do
not recognize and process the signal sequences native to the heterologous polypeptides, the
30 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
(STI) leaders, LamB, PhoE, PelB, OmpA and MBP. In one embodiment of the invention, the
signal sequences used in both cistrons of the expression system are STII signal sequences or
variants thereof.
033 In another aspect, the production of the immunogiobulins according to'the invention -

can occur in the cytoplasm of the host cell, and therefore does not require the presence of
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gal actamase and | actose pronoter systens, a tryptophan (trp) pronoter
system and hybrid pronoters such as the tac or the trc pronoter. However,
ot her pr onotessetdiat are functional in bacteria (such aeTtatsheu/okrsean
bacterial or phage pronoters) are suitable as well. Their 20 nucl eoti de
sequences have been published, thereby enabling a skilled worker operably
to |i gat ¥crehosignabsegRearss SHOMSAEH etFtFRg- datragagbammpeawobalielighé atdheanai ns

( Si ebenl i5ins Gle eRpressédl B8 458 hdserdPled 10469 fudSionS 1}rﬂ'rﬂﬁ<§'grl§buﬁﬁs weapters to

supply any required restriction sites. In one aspect of the invention, each

ci stron Sitersm- CgBaip Beb HEAIRARE- (hedt enll ipdhprainsbrrozide gveplesi eonditiprgribat
sequence,e oIBRABIE Adr disifide @bm@hﬁaubﬁ ARSRGREN R e op Eﬂ%m%%@ﬁ@@ﬁmp@f ypepti des

25 across a nenbrane. In general, the Signal uence may be a conponent of

t he Vect ®ipPresgfl Proteipgpupyts. r@%@dé’iuckth@ Genegb‘i9 2;9§|(lﬂ9ébt ide DNA that is
inserted int OTﬁe*ﬁes\éﬁQﬁ@ﬁhonB?@w@és% @kpresSioAl k&%&ﬁﬁn%ﬁ&%@&haﬁ&&n&@&oﬂw pose of
this invention should be one that is recognized and _processed (i.

cl eaved ®¥ressed PEWBIPLARPMRIAIE cap pe predulpfedin asder o mqv@muzml@waﬁl%ftsr%@e%st cells

that do ,QkogdeRE ALAhHIET AHodREUE AR InTehorsS ISURRoABHSE RERSoiRHshad: et t he
het er ol ogous "pol y Beptldes t he 30 signal sequence is substituted by a

pr okar y olinart §y gigraftang pdulaiipp gapsiagional étfeﬂé%afﬁs Ithe popyipeRtide Kempagerssip

consjpst i ng ofoﬁ@@ch% k@ kd r%dﬁﬂ%&lﬁt‘f&mdﬁ%ﬁﬁtﬁisldﬁcmnShﬂﬁ@ns‘éfalh@@ stabl e
enterotoxin Il | eaders, LanB, PhoE, Pel B, OnpA and MBP. In one

enbodi neht N 54 523ml wilizesvarigngof the nsktonehniibescgion LIRNWEBRR ci strons of
the exprgggino 'Foﬁzi/%%%mlﬁr £sendd df a%hﬂﬂ;%ld ot UG &&S sé&ﬁenc& UrlaaRlctn bhereof . 35 In
anot her aspect. roduction of the immunogl obulins according to the

i nvent i offeatedyitipeiange qf frapskiopsl stensthsheebst nievidipg @ canpnient gieanstidthithor e does
not requica@jubiiBis PIcRS ERER dRbired 3£pr¥Bod Blel RoREH&: IR ChhHSEROM Aft26h%e Secretion

signal sequences within each cistron. In that regard, inm unoglobulin |ight
and Heav§eneiaied bR sonypaiopglsruiagsnssis tpehpigest tlaaﬁ&ﬂ&&%léﬁﬁcrne&a%s Bkt mAtet i onal

i mmunogl @B Hﬁﬂn@%cﬂi‘s&d%bﬁbet dMBou IO LRSBRs il thadlfotde Sdqusdct alepperéfedd. . the E.
colt trxB" strains) provide cytoplasmconditions that are, favorable for

di sul i delBBis froPeElR GA inderfenyxapeleniertior i s pambeer aage shehBssenbl y of
S expr espgidarié Ygfidndess MBAI NS alteRiiidRAn ARt Rhicddehiesn (ﬁ%rﬂx%tholﬁ& 283tk 995) . The

pr esent invention provi aes an expr ESS"I on sys'g,em in which the quantl tative
rati o of m“‘é&‘ﬁ%%‘%’sséﬂileﬁ‘iﬂs IR gt Lo ISR Sanka At the begineAf 84°9iReE or der to
rraxurmt Zesehﬁkﬁ‘lcé’th@d d%gpflﬁot flwg@mealmr@%&d@é@ﬁ@é: |0Vth@§i%ﬁﬂ1§écﬁ1€ndémid bﬁtddh@ﬁge@f t he

I nventi on. uratiron IS cCCco e a n

si mul tan@ﬁ&‘fﬁ“§ FFgDﬁ%'fq 456PrRRlig ?Fglbé(tc “%ettl“é%’a{c SF‘HE ’E“GF%@B% de
corrponena&huoihalymﬁnetaaﬁﬁmmesutms o] @tihd)@nd zirgllﬂﬁﬂe,ﬂialv@ﬂﬁitlp&tffrﬁﬁﬁd his

di scl osed in Si.mons t utilizes variants
of the t 5IBRE lﬁfﬁéﬁlat P %fiéf"i“gﬁx‘FYé&F‘Bfﬁm% ﬁeﬁ?nﬁw%f’ﬁ“ﬁzfé’do PEEEdisiS Bor a gi ven
TIHIt, a gR&itRS itdetalth Yansad & al0 (199N ETHORS: | ACHRSHINGE Mefoioin Eazy@nl be

creat ed f;ﬂgg range of translational strengths, thereby providing a
conV@nie%@ Teans by which to adjust this factor for the desired expression
| evel of the Bpredbly, & sébaidetorslik Benéaitddanihe ragde dDFIR Eire@giefod bt cRiton

conventi gna si s techni ques that resul n codo hanges whi ch can
alter t?‘nere{n. %t gxgt 3 set provga es a comparison of expression Eevels OP eachc a(1:n as V\%ﬁ ‘

the yield of the desired antibody products under various TIR strength combinations. TIR

strengths can be determined by quantifying the expression level of a reporter gene as described
30 in detail in Simmons et al. U.S. Pat. No. 5, 840,523. Based on the translational strength

comparison, the desired individual TIRs are 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

35 of useful bacteria include Escherichia (e.g., E. coli), Bacilli (e.g., B. subtilis), Enterobacteria,

Psendomonas species (e.g., P. aeruginosa), Salmonella typhimurium, Serratia marcescans,
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the am no acid sequence, although silent changes in the nucl eotide sequence
are preferred. Alterations in the TIR can include, for exanple,

al t er at i ome 2005/d6B|eNnuUNber or spaci ng of Shi ne- Dal gar nopseqisesams261al ong
with alterations in the signal sequence. One nethod for generating nutant
signal sequences is the generation of a "codon bank" at the beginning of a
codi ng Kmmsdquﬁmﬁ@&ﬁhaﬁmdBé@dﬂéﬂhﬁﬁéﬁéé<¥ﬁ@ﬂ%ﬁ@ﬁohH@P&“@@@H@WtQB@f t he

si gnal %H@en%ﬁsz%r JLI% BANRER, £3DE cdislafNsdd asHaktS for @ iBRn@&LONMP! i shed
by chana?gn eotide position of each codon; additionally,
sone anEronge d, CQWhlnamclllIé@@iaﬁle 3 Ll (Bachmagm Eellulas andMoleqylar Bigloayy i p| e

first ang 2?\%?5?1{?1 RS RSk it Pfdr gﬂgolﬁ&[f%)eq%ﬁ)}bp' MmonBki N Tde bank.

Thi s net'hod agenesi's Is escribed in tail in Yansura et al. (1992)
NETHODSDeposmwpamzﬁm andodepiathyouberpef, Ealpging ptrain 33DIhayme eanotype Y Hllr abl y, a

t of vect h ci st
Cher oi navmilaon g Latcin ey Beera RamderthRrol St e fsa < o "
each Chejf, & erleaLé aaifoRhekoElsctral £ ey Bashted spanébodyimy ecust s under

vari ous nbi nat’ions. TIR strengths can be det er m ned by
quant i fyvmm Iﬁ)diﬂ)a@leonoll RVB(HTCE 31600 erecisogiiiblea These seamiplfs @30 i n

det ai | 11rl1ustS at ve r er aflﬂlmtmg §/IetlFﬁE for %tréoéméé&né‘g%s oB@tﬁfQﬁ* tiRMbbRE

transl attonat npari son, eSired individual TIRs are
sel ect edndnuorbé bmianhaedg derfln@%eeneWp¢mkr®an@&1?éﬁ an¢dpseited dt ©rof t he

| nvent ! ODsmplt, 8 of O o1 k366151 £ 1340 t?tliigenéﬁﬁyﬂe&egs%%mecam&lbodl es of the

i nvent i GA°T nc’I acteria an acteria, such as Gramnegative or
G am poslppmwt@begana wleg irkx eonpiderstiongsplishbiligef the T?I%}E?@Plﬂé? GeHeplifde

Escheri %hl ghu(rg It exaE’lFlecglc‘b)z éeﬁ%ﬂ bi $ah(1§neﬁa spegies csakltlbta 'sﬁﬁa%ﬂyms&f‘ats%élhﬁtﬁ eria,

Pseudonpias specl es aer ugi nosg& Sal nonel ?/(ngl mur i um Serratia
mar cescarvien weBBnQﬂ@ 12@@5«18@6@%@3@@22 wBRADUPOHLYE1YT, OKP%HQ ¢ used (9 ot eus,

Shi gfte H %u%ﬂ' 1 % 'hgcn hfcﬁgﬁtﬁé ﬂxcls@cell%ﬁoxﬁ@&@&%%ﬁﬁnal hifo@iCofrQIytRENt , gram

negative r'e us€d. n one embodi nent, E. coli cells are used as hosts
for the emwmaiand additicaebrpleess inibiters ragy] 4681gaﬂvffYaheh@COm9£qt?5‘d§ ﬂgetCP‘éF‘Ht“W 110

(Bachmann, Cel)] n%(g,rprg bl ecul ar B| ol ogy, wvol. 2 (Washington,
Anerican Society crobi ol ogy, 1987 p . 1190-1219; ATCg1 5@#3p03|t No.
27,325) and déost sedls g drensioraed with theri’éP eprgibed FreIsiaBRSioRRd type

V8110 %fohelem&ﬂlﬁlné%} mg(thﬁ Bohided hdapprplifte ARNMRINE PRIMRE], ep&klingegP4l  kanR

(U S P O her "strains and derivatives thereof, such as
E. €0l tmsfor(rm@@r@pphfye)g th%gene%ﬁnFOCBﬂgtEedftSBF‘? §equepeess ( ATCC 31, 537) and E.

col i RV308( ATyln RlmBR) m@hEindbiRing WN ARk Ethe proR&GotRXRBML Gt Be ®NA Isl ustrati ve
rather than limting. Methods for const ructl ng derivati Vea?%%ﬁﬂ}%o of the

above 10ecplisable.cifbes abaredafiEoRspMAFIcrRent frdy f Yl dntegrant “ he art

and descyd P&Hcdised RhnsfRhamRli8donBasifg fhndatd techquQészﬁ‘@pnaﬁe ®Q8etxcks.(1990) . |t

is generally necessary to select the approprjate eri ng into
consi derBreicalsivperiaineabprloxmgfalqya chlerdeiy gier PWQ?‘EE’I&Tt%“aEFégkhaBact erium

For tzﬁx a rr?%t%m sﬁﬁst&ﬁbﬂ c|e1|1 %ﬁn 'B&xhlef%i Aﬁlfthegﬂ{eﬂﬁﬂ ﬁir |t1an§%g%t21gﬁerﬁ]_:gdg§ tnglysuh%\]gzdé |1 ¥ . used
as € NnosS
pKN410 aglpo@é@%{] af\{c\fanothep t(ejc\:/}\fqmq?le gsseglls eslec%rggoratﬁ)% P P P or

Prokaryotic cells used to produce the polypeptides of the invention are grown in media
known in the art and suitable for culture of the selected host cells. Examples of suitable media
include luria broth (LB) plus necessary nutrient supplements. In some embodiments, the media

30 also contains a selection agent, chosen based on the construction of the expression vector, to
selectively permit growth of prokaryotic cells containing the expression vector. For example,
ampicillin is added to media for growth of cells expressing ampicillin resistant gene.

Any necessary supplements besides carbon, nitrogen, and inorganic phosphate sources
may also be included at appropriate concentrations introduced alone or as a mixture with

35 another supplement or medium such as a complex nitrogen source. Optionally the culture ~
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15 supply the replicon. Typically the host cell should secrete m ninal
anounts of proteolytic enzynes, and additional protease inhibitors nmay
desi r abl ywbeossnsgsiporated in the cell culture. AntibodycPrusdesatiszsn Host
cells are transformed with the above-descri bed expression vectors and
cultured in conventional nutrient nmedia nodified as appropri ?te for

i nduci ngredranBREeaRtais@ledE Fofgeduging aawHeT ssleptahiram the sraAOPSHNRGE t he genes

encodi n%hft&ﬁiof?@%% ith, %%%Cﬁﬁrgly-g&% tlf?lﬁ@@%&th%l fRABiothdifopduci ng DNA into
t he prokaryoti ¢ host so that the DNAis epl i cabl e, elther as an

ext r achr onps ohalPrakpeyaihosisellpsre e erdss 8%‘&\’13 temnstfuEst ForE el aTNEN-69F  t he
host CelclSedne it RAe] QBB RNsS: HORSHPLE S LENANC, heklpirtuas ,

appropriate to s The “cal ci um treat nent enpfl oyi ng cal ¢ci um
chl osi defmm;al:@emﬁltcb gbows?édc feyen ineretpeaférally eteibby 30t TIRPHcoftheabediubst ant i al

cell-wall arr| the h r nsfor palyet hyl ene
gl ycol / BRBG® 2¥&P ézﬁgfﬁ% abo Wﬁilttﬁggouggedﬁggnﬁmg mal%ﬂf%%@?g?él{rg#%%n E{')irr yotic

cel | s uskdolt, dlqpmﬂlpweralﬂyefrpnlayqnmpi&wldsmo? 4tahérnomw¢ﬁ:nablm abow 7@ own i n nedi a
known i n the %Imé lcras,rgr:?mo er 1s us 1&&%'6& rEs%l Ve t%r o(f?l'%)l%?l&&x Hl%%etln cells.

Exanpl es of I'nc e ecessary
nutrie ntexﬁmminamn@d uhder s@diioesindablefom the acmmommmp@moar slo ogont ai ns a

sel ection a se sed on t he ressi on vector,
v TEei O the iptoRRE PyPB RhoR &P Sref PR bhiidifha Qbiph AP ! €50

expr essiplypegiieo rAccEﬁhngtsx mar}niam;form&poat petl]s iare duburadi exdbhosphatedindtifor gr owt h of
cells ex i cijl l.i t an e r nts

bosi des HeR ot ERsg Rrer bl R b Bfle AR e MM ARTACC R APHUBRLETRIL D

i ncl udeck. @lslmppns)aral aL énawat Mmrodt (2002, 263t 133 dd Ve d\ wrietyeof chelalsd@em xture

Oot 1 onal 19 et B B8 Mg s Bt E D BB BB e B 6™ e um may
contiai n one ollnonmembwchadmlthfgpxageaadsolsmpadftsexﬂﬂkrpmrtthe'elgm@{ﬁ seonisd st i ng of
2 R FeEB YR o RO ol HoAULNE FrbiBh oco et BpRERYRONLEO) and

di t hi ot HPE] 0 ost cel s are cul at” suitable
t enper atdlsrelﬁlngﬁhn‘mﬁroolgahlsm@mmmy byf weh megna apdsmotic Keoclsrsefieatioadr bysigper at ur e
ranges el c%?soalf'é dlgru&eé %Fl?ﬁ)e%glF le %Qﬂg fha B@i[eﬁ{i,z %r @n ﬁfgﬁhﬁmm 25C to

about 3 nor e medi um may be
any pH rmtrgmcmg "I1hc pmcaxbonay b8 ﬁtrdlealbmﬁlled Jor Q;telpelnchyméfﬂnﬁl r?ﬁllycwftt?@amxst

F b 7.4,
g_rn g %ET{) f g}dt ! 1velgbqr8t% a% Cantb}asragslf)'oﬁt&?d 121:(])%{1% u u Ie%?efél{a%?% ?ngﬁtﬁi tl?;élb tsgelﬁ out

in the
expr essi may heacmovedcffom the cil et itereultge @@E@Hﬁtantsbw&fd@r ediand eonceigiedd under

condi ti f%?fu%t#érg%p hgaﬁ g\lbf b ro?eﬁ}s Yl T8E 7{}9& %Eﬁfdes daf bORRtherl 0 aspect

of the inven ters are used tro transcription of
t he pol yipdged d@bdemﬁc@umgmgmyﬂonb’li@low mﬁm@wmambtacw@w ggle cultured in a

phosphat Sl e ARRILWE Rk bBlghl on Preferably, the

phosphate umis e C.R'A. P nedium (see, e.g., Simmons et
al . ,25T. | munblone memxﬂﬁwémm; anpibary R alueta) is condyeied iafarEoRuagitidy 2i nducer s

g?%/ be uggd. . RGS 8fogés'§ Iyhfouk ﬂ@g VEGE Bl T b TR RYEES ar@svalifoikfewWn i n the
production of recombinant proteins. Large-scale fermentations have at least 1000 liters of

capacity, preferably about 1,000 to 100,000 liters of capacity. These fermentors use agitator
impellers to distribute oxygen and nutrients, especially glucose (the preferred carbon/energy
30 source). Small scale fermentation refers generally to fermentation in a fermentor that is no
more than approximately 100 liters in volumetric capacity, and can range from about 1 liter to
about 100 liters.
In a fermentation process, induction of protein expression is typically initiated after the

cells have been grown under suitable conditions to a desired density, e.g., an ODss, of about

.35 ....180-220, at which stage the cells are in the early stationary phas¢. -A variety of inducers may
be used, according to the vector construct employed, as is known in the art and described
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15 I n one enbodi nent, the expressed pol ypeptides of the present invention
are secreted into and recovered fromthe periplasmof the host cells.

Prot ei n rwouevos3gigpi cal ly involves disrupting the m crowruzamssme19
general ly by such neans as osnotic shock, sonication or lysis. Once cells
are disrupted, cell debris or whole cells may be renoved by centrifugation
or  fil tabatei &iglls mawebeyerawe farshargypasiads niior ledpdystion. Gedly arerusyally indieddor 1y
affinity,regbl @Oﬁbﬁr@%ﬁ&%ﬁ%@&orgﬁbrﬂ h@icast thl@hMy bPhQliei ns can be
transported into the culture nedia and isolated therein. Cells my be
removed fr omToiepeayp thersodyaiérntyidd end qpelite oktp BolyRePHIRS ob e iyertiont er ed and
concent r\%ﬁ&ﬂ fertrfgﬁtaﬂcléi{ %&EloMah f)é ﬁ@&lfl&f‘ Fof e;@ah?lepfoqﬁﬁfd% tHap sbmblyne

expressed poly Wg des can further isol and |dent| i ed using

comdnl yeni fddinS bwa@teé@ewo&s PolpaptidasyAdditiprrd Verdors aycaRPresRfoThaRgTene( PAGE)
and Vst ero,blah A9 roteAR <b§wmb@m%@tp&b &B%rbmr&@@antl body
productlon I's conducted in lTarge quantity b fernmentati on process.

Var i ous meptidybprelgldistrénsdsomgrashwileehiprenstdcyityp Faadedisedes canptransieray thekase f or
product 'ﬁgkagfoPE E4R nﬁle%ﬁﬁerdﬁ'é%o?énﬁ%avé@%ﬂ@er&ﬁ@rﬁeé t%&’i@ﬂﬁt@%ﬂe%ﬂﬁ)ehave at | east
1000 liters o capaci t preferably about 000 to 100,000 liters of
capaci tyfoldmmsésql‘é?ﬂm}ﬁf @01%@18@gﬁtﬁtllﬁt%?duchrfﬂbmt@abhqsbceé‘ﬁ stheustitle oxygen and
it HP enté? o ?@?o%ﬁéni 27491'9@@10§s%o§ td&%rg@crue& fl. r[ﬁsi p@?ehm@/sem@ 7, RBrefRl CE) -

Smal [ sca ernmentation refers generall nmentation_in_a fernentor

that is aeU SaBrentNeah0ZhESoRpiemes apd Phygkthyr @pgo)lan‘%lcﬁ?f@t2r7?é H’Qpam ty, and
can rangﬁ/lbﬁ Mﬁp&ﬂtmdcklhhh eJ00byY. BRR @k 199: 17106 13; At 081 WasLI on
process, induction of protein expression is typical Ty initiated after the
cells haf\éf@r@eférﬁ9glr98@ﬁ0under suitable conditions to a desired density, e.g.,
an OD550 of afpWinidre proteoilﬁﬁ o?%resﬁﬁ hW@ﬂoRﬁo&tIﬁ‘&@iﬁ RepceRlly o tBatiafe t he early

stationary phase. -A variety of 'inducers may be used, according to the
vectldr crypiselyigetly éqmlﬁ%be@“méélof%“w&ﬂﬁﬁc‘?ﬂ fertpsoteqlyticaay PR SR Prsad 15 WO
2005/ 063@&&&%%&%99415&%%@%& h@éz@éflﬁstraﬁ;@ bda ? bEBSARRA B HOB defidticShor t er

periods prior to induction. |l's are usually induced for ab u]é JPZ 50
hours, alEtAGEAGH i e gaes Woélﬁéﬂ(é?‘fn baptgRal PTOGHISES iSHRR ardiriesee ik OrTyhe mpr ove

the produgt boRa¥ireh e AR PRtdateV, @Eotééa@vpgidxe@ﬁmnhm tiRfeof. NSonie L @B | ON,
various fermentation conditions can be npdified. For.exa 8%) to inprove
BQBV 0

the propepieasssishgeny stranspiaadply #g dsteribeddn Jorexapmals: lofht 4t f4HEpt i des,
addi i On@éorgﬁ&?&t% SU @@&@1&@10%@6%50@%6@&%1 U St BiitéhS NoS3§U8,183; IDsHetpr Ot ei ns
(DsbA, DsbB DsbD and or bG%@ FkpA (a peptidylprolyl

cis, tran@d‘@@ﬁ@f‘%@@g\ﬁeilﬁa’%a%@?@n@ tivity) can be used to co-transform

the host  prokahyehbs&di®éit] B -colf RtuifkiIsRes ie pRita@ilRicRazydy endxemsfogsonst r at ed
to facilitate the proper .  folding and solubility of het er%%lSdg us prote| ns

pr oduc edVithPIBHREEPYCEFPITEERS & O @Ofeehaé’ﬁm@% PIgfeins p YsdRigOstf

274: 1960dxpI2G8sy St@@@fﬂ{equeﬁﬁoﬁﬂ , U S. Patent No. 6,083, 715; Geor gi ou et
al., US. Patent 027, 888; Bot hmann and Pl uckt hun (2000) J. Biol.

CherfS 275: 171@61501W€W0amam and Pl uckthun (2000) J. Biol. Chem
275: 17106- 17 1jh3Ine Snb&iidtntathe art®0@IprotMalproduddddicrl i@ FurthdOputifitd Dlbtain

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 suitable purification procedures: fractionation on immunoaffinity or ion-exchange
30 columns, ethanol precipitation, reverse phase HPLC, chromatography on silica or on a cation-

exchange resin such as DEAFE, 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 of the full length antibody products of the invention. Protein A is a 41kD cell wall

35 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
41



To mnimze proteolysis of expressed heterol ogous proteins (especially
those that are 15 proteolytically sensitive), certain host strains
defi ci entwbanosssgieol yti ¢ enzynmes can be used for the pceaspdosiomsenti on.
For exanple, host cell strains may be nodified to effect genetic
mut ati o .ih. the nes encodi ng known bacterial proteases such as
Pr ot eas enf( rﬁ%ﬁn,ﬁwfﬂ&%ﬁ Pre‘%?giy FOGPRLIBPIISING} glpts 05 8ilifg surfprcomerese Vv,
Pr ot eas epréferablyd comrdiibd pdre glass doh@nad b 5iliSio B8l Boluind! in soRk @Fﬁ@%ngﬁﬁé ci ent
strains ar e va!)l ablef'd:lln%1 described in, for exanple, Joly et al. (1998),
supra; J0 CEaFyPEH cYieyith a ygagent. pugh e glyesol. 15 ap glienaps ko preyegt rangnecific al . U. S.
Pat ent Ndherncb0Bcohfiinddara et al., Mcrobial Drug Resistance, 2:63-72
(1996). In on nbodi ment,. E. tali strains deficient for proteolytic
enzygrsres and t‘gsaﬁ’gffgﬁstrr%tap ohiURTigAteR nihe Prepation derbedi figm dhe colt cWB@ aghaper one
pr ot ei nslesmribedishoe @applied bnidahd Frofe A hfinob@ivBd &¥aipaske Sy AlaNpelind RRahgvent i on. .
25 Anti bgd%%Puwiéfi cation In one enbodinment, the antibody protein produced

r

herein i% G o 1oFresly 0 Frefginafin The Spat hasenis themiwashed utssoamt i al | y
homogeneouamfuaiits faufi-seeificalss Bythd &b dhellSB8 -pheANEAIIN HBE Ah@idy PWhibEdGati on

met hods known,jn the t. C e.enpl oyed. The follow ng procedures are
exenpl arrﬁcog?re%ﬁf”?;}tﬁ883‘%%?&6&‘?0% procedures: fractionation on

i mumoaf fi ni tGeneratin@rrdsLibongR dkhriddic WA Salis€t hanol precipitation, reverse
phase HPLC, romgt ogr aphy on silica or on a cation- exchange resin such as
DEAE, chromat 6’%%8’1: %’&1&%‘%%5 gRegelly ckigf e ot dpnded &y Ore BF Mate ithe and gel
filtrat ifolfowisg: Ngsigiabkeqa@enerighedhesieatiors ot or kidbrOREkASREES an AL N A

i mmobi |i zed on a S?| i d.phase.is used for imunoaffinity purification of
the ful I®T&hgf RO err’kf‘Bﬁgtrﬁ?sﬁﬂmﬂ%erﬂna{“ﬂ’eseﬂ?ﬁ‘)‘éenti on. Protein Ais a 4lkD
cell wall 3%i)pSigiatidquérico torgioaphiyl ococcus aureas which binds wth a high
aff'pity to the cre ion of ant.li Bodiéjlrs]r.n Lindmark et al (1983) J. I|nununol.
Vet i 62: 1- 13 VRS TR & YR ofig heh pelhmayalsa genisims sigaad gqgence or other

PCTI US2@0Wheptid6 TavinProsicificAclesrage sl iheeN-térfimthk e5ferd i@ £1otedBr

conprising a. glass or silica surface, re referably a controlled pore
gl ass C(;I))IO%H%P tlg? oL 455t ¢ ijlge 3‘8&6 ?%F%ﬁﬂ?apg‘?‘ﬂu% elegierl Preferabbnts, one Hlat it ol urm

has beemecogateddniiptdeesaed @agelived dyaligas pghtydasd) Bk thd Kbsedtluath efXRimaligh prevent
.cont am nant s e first step o

nonspeci f ~adherence..of .5 As th f

purifi cac%’lui %‘ oSl TR §iEn, SeqReetsag Wel 8tV secElyry leadrt- foreexarmpledbis cr i bed
abo%e | dempppdimpldx ginsigndlheee Bradittdé.n A | nobi | i zed solid phase to all ow

speci fic bindi of the antibody.of. i.nterest to Protei . The solid phase
is then mshgg}g%é\u? Ié"r?é%‘/%‘ Pr%%‘ﬁst"éﬁ/ PArt lgg%%%ﬁ%?fé‘&‘igffjfwtf’ GRPI8 e solid
phase. Rnt®widy.y the anti body of interest is recovered fromthe solid phase
by el ution. #@ {;;aln”ezro ;el n tl%gti bodi es usi ng eukanyotic host cells: The
vect or conponén sgge efa y include, but are not limted to, one or nore of
the foll ow Ggneralys hgodgin sEgpinatien capondnk Gindt Gdedédfol naminialah expREsis NOr e
mar i‘se r Q&Hss F&%xeﬁiqﬂ]g WeSdvao origin may typically be used only because it contains the early

promoter. |

(iii) Selection gene component
Expression and cloning vectors may contain a selection gene, also termed a selectable
marker. Typical selection genes encode proteins that (a) confer resistance to antibiotics or
30 other toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b) complement
auxotrophic deficiencies, where relevant, or (c) supply critical nutrients not available from
complex media.
One example of a selection scheme utilizes a drug to arrest growth of a host cell.
Those cells that are successfully transformed with a heterologous gene produce a protein
35 conferring drug resistance and thus survive the selection regimen. Examples of such deminant

selection use the drugs neomycin, mycophenolic acid and hygromycin.
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el ement, a pronoter, and a transcription term nation sequence. (1) Signal
sequence conponent 15 A vector for use in a eukaryotic host cell may al so
cont ai n aweixgesalésmequence or ot her pol ypeptide havi ng acspseidiios26ed eavage
site at the Nnterminus of the mature protein or polypeptide of interest.
The heterol ogous signal sequence selected preferably is one that is

recogni zed addofenergpledof fuiteble sdpasbleematyrs foi pgmERigeptls disBPshipat he host
cell. In Jﬁ?efmidle@{hc el dr @ﬁ%&ﬁ;&é&%ta@{p@ arﬁi@o@ SRl SROMCAGESHER, el | as
viral sécretor ?f 20 herpes sinpl ex gD signal, are
avai | ablteymidihe @maf metaﬁqtbhn@nécmdsoﬁ PEiTEY | Bty apselotioneia PR frame to
DNA enc%lé @gné&%mﬁggb ?%edécﬁr'b))ﬁﬁ%sk%ﬁ of replication Cenerally, an origin
of repli CaLl on conponent 1s not eded for manmalian expression

vectsors. For F@r(axqu@,, cellsgragviagnedr wigh the RIVER jelectian |ggnerae fiss ddeatifisd ‘P»écause it
contai ng g, 3 chythe Rk Ghe i 'éu)mé%gd;&m Ut $6ASinE HHRAELe @1&5 ession and
cl oni ng Vet 6r's contain a selection gene, also terned a selectable

mar ker . ca'lylp@tmad: alsaoem If IO nAB apmemite hopioek whgn wHetype BHIEolrawloyedi st ance
to antibipLi ddicienPHPHIBER labtiity T8 MAGICG CRL-

met hot r Exgl%gl%ne% Par%?eégb%}yl(ﬁg%fﬂfhn%rrprcg}lrent auxca)lt r oggl g defi ci enci es,
where rébg®ant, or (c) supply critical nutrients not available from

conp| ex nedi ! ; 1-8pe H6RE AR tntdirl RSzl BOAFRP arr est
grmh of a 2%1%6 ﬁ?{%@_ﬁﬁns‘) aﬁlc (r;h}ﬁg, al?ﬁgre successafu Iygtfansforsr)red W th
a het er ¢taogousd ge mettpm@m‘meé “athﬂ?h%espwen% epeoimarapianabady uyild-o9p ke and
thus sur g&éﬁﬁ én}aeangﬁllnegetlécﬁﬂlerrﬁ %k&esrﬂch gﬁfﬁﬂb@?co@iﬁe %%sﬂﬁttﬁﬂsf@&% APE) ection
use the neonyci n, ophenolic acid hygronyci n. 2005/ 063816
PCTI US2 @@mb@s@e@@g by peibgrhwth 1emﬁlpn@oaﬁmnm|atsal§ct@n§é% & dha Séleﬁ‘&‘i’lﬁ 8rEket or
mammal i ap el &€ ah epabhen e Aeflkihi atden Rk sl pgenconpet ent
to take%gph Z?Sh%an anﬁ(:;‘go}tcgf/i nucﬁ%lst%:c agl d, a]isﬂgcﬁ aspﬂBH t hym di ne ki rlllase

met & | ota. 4965.499. and - 11, preferably primate net al | ot hi onei n genes,

adenosi ne degy I}g,g,ﬁmpcrom L,Iiynpe decar boxyl ase, etc. 5 For exanple, cells
t ransf or ned WI R sel ection gene are first identified by _culturing

all of the t rExpuboemanstdoning ¥eckqis b AREGALY M PEITRRICT B # IS TeresEd Bt Te x at e

(MXx), C HHnRbodyp QR hidleke BOat Pofloter When
wi | d- ty(|’;)hé)st aﬁ%rgtalel?rgs ggééwuq?ﬁéd E;E:hl nesoedgha(ﬁrr@tagr Qvary mﬁ% cglelr l'ine

def i ci ersequepceprarRkaent fpf eykapyetey. | Vigyally airpkansgogynes P@V%ﬁft i 8Py host
cel E& ( H@Jatadqlsb&& | Yatdl$ b51 id y@ﬁas@@ﬁ%ﬁe&rﬁ' abnCRO LR Whapdasensits iPifRed.

t ransf or ned co-transformed w th DNA sequences encodi ng an ant i body
wild-t yp%pog}qppzquence found 70 to 80 bases upstream from the start of transcrlptlon 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 signal for addition of the poly A tail to the 3' end of

the coding sequence. All of these sequences are suitably inserted into eukaryotic expression
25 vectors. h
Antibody polypeptide transcription from vectors in mammalian host cells is controlled,
for example, by promoters obtained from the genomes of viruses such as polyoma virus,
fowlpox virus, adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma
virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from
30 heterologous mammalian promoters, e.g., the actin promoter or an immunoglobulin promoter,
from heat-shock promoters, provided such promoters are compatible with the host cell systems.
The early and late promoters of the SV40 virus are conveniently obtained as an SV40
restriction fragment that also contains the SV40 viral origin of replication. The immediate
early promoter of the human cytomegalovirus is conveniently obtained -as a HindIl E
35 - restriction fragment. A system 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
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protein, and another sel ectable marker such as ani nogl ycosi de

- phosphot ransferase (APH) can be selected by cell growmh in nmedium
cont ai ni ngoaossalessibi on agent for the sel ectabl e nmarker pswals2@a/03a%19
am nogl ycosidic antibiotic, e.g., kanamycin, neonycin, or (418. See U S.
Patent 15 No. 4, 965, 199. r onpt er corrponent Expr essi on_and cl oni ng

vect or s SYEEIY Jeseidhedan ¥- Sd%ﬁ?%%‘? OOl R8P Heokeyrs oieth Bt a7 1801 or gani sm
and is O(@%?f)‘b)'nyexlp{e@éi@rg of Buhiiepantihaf¥pRal ﬁﬁpﬁmsh C’:@lliuﬁdeﬁ't& &b of n ONOt er

sequences are known for eukaryotes. Virtually alleukaryotic genes have an
AT-ri ch thegidos kiost prempietirapheosd saplek yirds Alisrg0viindbsRepsiarcommViruom t he
site wheps, tIARS GdeMdaRBe dSd hithd bk Anot her sequence found 70 to 80
bases upsl'?gream? ode e start o%b ranscri ption of many genes is a CNCAAT
regi &n where (W ﬁa@amgwnh@@wwwde At the 3' end of nost eukaryotic

ol A tai | o RaRCE AR Rl Rl ATARRS B ERAR: R PR onces

are sui tcalfyotphis eﬁclpmcqew@bjemmwm e@h@ggrsmn@nnto pii2 \vcetet dagy efanédpody

pol ypeptéegﬁen&;saa?é Gi6W %WE f{ghpﬁhr‘ﬁﬁ A & 1a t@!& Q@ fin Gl }oﬁel
controlle or exanple, by pronoters o e geno of viruses
such as qmdllysmﬂin) viTypisally, ﬁlow:\pnxoneiWiusqseaadembmcmsfr()mm hulasyoAdedbwuuus 2),
bovi.pe Vi

et i 1ano}od SR Sy QthRed 3 TR, b 0o 1B cBlGRRER RS ol 83 27 e

het er ol agmmgaﬂaml ¢aaly }]zmmmnt enlgncee,. the, poﬂymmaa@ﬁlamcepmrtht éatte ordeast the

i munogl ronD t-sh r e

pr onot errgglgcraéé&}:g Ia!denov rﬁﬁ%xﬂng egsstg)e% 51%9{,}}%\% ﬁa%repi?‘?\ﬁgggl‘lﬁigﬁa | at e

pr onot erslhmfc1ngtt®n$vtk(fon/aqtlwloaroé ewd@ryetn pemnioteys. oﬁthhmlderaBayahw sShlzb@ into
restrict a i r

repli cat‘#jgg&hf%gg?&hmh% (%r SaJOZ%r%Q%dS’d) rr@’lp %J?%e ? A’%ﬁmg = erhcgcl%/utg%)s :]r)e fabl\yn rus is
conuvéni elntdted ad bitd ¥ édmake prodbtad | I | E 35 restriction fragment. A systemfor

expressing [ ing the bovine papilloma virus as a
vector is disc )oge%%ggﬁ{]l%%@?%e%%.@g& 419,446. A nodification of this
43 WO 2005/ 06B@IGsiPCTEAU82 08:4/i0 4@@0ydtic ys tcelin Widl tipisadlyi dsedontainlge@enteat ent No.

4,601, 97 I t - H98- 9 ression

of i CpT £ S R Bhecp M B SRR G RN ih e

t hymi di naae kemmedy pvayln’dta étrom‘ mgﬁﬁmé,rqye@usml&vpli'eummslajgl regioneefrrakiry@icyor t he

Rous,, Sar g us, eﬁm p a . ter. 5 (v)

Enhancer e errllkgi[n'tE co onent ansc%l&%t ?glﬁalgf Hﬁﬁug‘%%ﬁﬁ%&t g&gﬁ%bagdy

pol ypept podieaderfylatddl fsagmwtem the mmbﬁylslhie@ nertion efithe mPAteencoding in aniibody; Qugsed by

inserti r C r a ences

ar o now e P pua eRRHERCEr A b B ] o Mo R fden 1M

a- f et oprisgien. nSeeV&ﬁ%/ﬂl{@élandﬂﬁeexlpﬁﬁﬁleawoyordh@*ﬂ@déhefelmne will use an enhancer

froma eukar y(g%) ‘éelgéolza){él{rb', for%&z%?@#?&lsi ncl ude the SV40 enhancer on the
p

| ate side of the replication origin 100-270), the
25 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 culture (tissue culture) has become a routine procedure. Examples of useful
mammalian host cell lines are monkey kidney CV1 line transformed by SV40 (COS-7, ATCC
CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
30 suspension culture, Graham et al, J. Gen Virol. 36:59 (1977)) ; baby hamster kidney cells
(BHK, ATCC CCL 10); Chinese hamster ovary cells/~-DHFR (CHO, Urlaub et al., Proc. Natl.
Acad. Sci. USA 77:4216 (1980)) ; mouse sertoli cells (TM4, Mather, Biol. Reprod. 23:243-251
(1980) ); monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells
(VERO-76, ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2); canine
35 kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL 1442);
human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065); mouse
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cytonegal ovirus early pronoter enhancer, the pol yoma enhancer on the late
side of the replication origin, and adenovirus enhancers. See al so Yaniv,
Nat ure 29W02d0s183414982) on enhancing el enents for acti yatriuspooafsmukar yotic
pronoters. The enhancer may be spliced into the vector at a position 5 or

3" to the anti body &Cl)\lﬁ¥pe ti de-encodi ng sequence, but is preferabl 15
| ocat ed memzary jtyreors 8 IRABFO RSN TRY ic5lisMathsE e gt Asrals /é(me“ i on

conponens,; BXPLesS98)Y. ABRO 52 elS BSU Edils; %HK%MH&& HephtOsh i&EHes oM. | typically
al so contain sequences necessary fOI‘ he term hation o ranscrl ptl on and

for stabili zﬂﬁ@ft e Wfowéﬁw@é@ﬁpéﬁwscr&ﬁéew prcleping Yestorsdor r om t he

5' and, IeRRtdoh ada culfsﬁ%drlﬁ‘@é{véﬁtﬁ)gal'hﬁﬁfeﬁ)trlﬁed?jm&Hﬁ&fa)é E)I%rGPri%lEe £8P viral
DNAs or c These regions contaln nucl eotide segnents transcribed as

pol yadenwﬂmmrqm@gwﬁ?@mgmra@%@n@m 108 ABPIEYBg ﬂﬁcﬁe@“rséﬁCQ@fngtthf‘edeﬁ*F@‘iA encodi ng
an anti bg gg( useful transcription termnation conponent is the bovine
growt h hornone’ poI yadenyl ation region. See W94/ 11026 and t he expression
vect or di scl osdld Garieg e hosjcells Sel ection and transformation of host cells

25 Suitabl e hﬁ%ethoa%lﬂhssusé@{o FORBL Hbnfbod§ HPIHESRTREod MEy EMNMIRd the vectors
herein include higher eukaryote cells described herein, including

vert ebr avasiet@f media] Cemmpcislis gvailebln media surdias HamaFa0 £5gma), Miniggl] t ur e (tissue
cul e e) ERaRiaPACATR (@uiay! ks@ﬁ aolkpmqéioe(slg@s? R gﬁuagécog Wd}ﬁed quefgml i an host

cell 'lines are nonkey kidne I'i ne transtornmed by COS-7, ATCC CRL

1651) ; th@mmé@i\@MmS@rm) @f?éyltahlmf@r quignngihe bapgealls] Insadé%@laahéﬂm or growth
in 30 SUI%Q Qéésaﬁbeﬁmsﬁ&lﬁ%az%hﬁﬂ‘hzess@489793 BdRAR e)f&zr Ahal. BBcR%.1029%7)) . baby

hanst er Chi nese hanster ovary cell s/-DHFR

( CHO, Urﬂél@ﬂ) 8. Bat. Nopr 67,1041 4.657 8&&6&3927%? 4.398R57rr832840% 8%9)) ; rmouse
sertoli 6®bdsso; (\ﬁ%wob@sh&f U. sBPé?ént RB%I@@@@'ma;ﬁe 23 22 ure(A8qDr the hegpnkey

ki dney cells (CV 70); African green nonkey kidney cells
( VER®- 76¢ellaTény @P&eswsda)i maly hefppleaienipd 2 neeassaEy Whhomepssand/ppther ATCC COL

2); cani Q‘Swglsfa&btg Ek'ﬁMl é\sq}léuﬁn (eRSESrin ASE a6l th f@d!(f)r%ﬁhl@;‘(sdcﬁtas iddiﬁﬁ{ cells
(BRL 3A, "ATCC CRL . human lung cells human |iver

cel |'s (Heporce, calqsmamsyeﬂ%a%(bphoanba% QWSQSMIEEWWM@% 619

mammary 44a0dne GMMhyRRRRS 2ntikidis (Q@-MEN’E@&Y@@N’%dIﬁ%&K&Vele%n@' , Annal s
N. Y. Acad. Sci. §3 44-68 1982?); MRC 5 cells; FS4 cells; and a human

hepat oma(defined af mergario Fompayads yellyrogent af hinghemasrigationtiit the FRECRNEY e- descr i bed
exprRssi RRgdan Eﬁ@és@gr R PErgy Sdtkdebd QY ofePRbEkr Bupptthefitd Infay kRE 1 N
convent i onal nutri ent la nodified as _appropriate fa 5. ndu%b

pr onot er e ingladed @t @PrR@’PEIP‘éﬁ%IfCG?tF?&H’ESsthatd‘fOuQrPﬁka‘?‘y"? WghftSﬁélﬂB%’dééheélﬁc fng the
desired ciRAUSHEES:s, sa¥i hd dmpaththild! B And 6 1R Ste thAk beevibigy ieatviwald s used to
produce an anti body of this invention my in a variety of

medi a. CBvthestieplagted fongxprassipn endivdi be apparet &‘sth?ﬁ'iﬁll“én&fg‘ufdo‘?@??ﬁ) M ni mal
(ix) Purification of antibody

25 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 ultrafiltration. Where the antibody is secreted into the medium, supernatants
from such expression systems are generally first concentrated using a commercially available

30 protein concentration filter, for example, an Amicon or Millipore Pellicon ultrafiltration unit.

A protease inhibitor such as PMSF may be included in any of the foregoing steps to inhibit

proteolysis and antibiotics may be included to prevent the growth of adventitious contaminants.
The antibody composition prepared from the cells can be purified using, for example,

hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography,

35 with affinity chromatography being the preferred purification technique. The suitability of |

protein A as an affinity ligand depends on the species and isotype of any immunoglobulin Fc
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10 Essential Medium ((MEM, (Sigma), RPM-1640 (Sigma), and Dul becco's
Modi fied Eagle's Medium ((DVEM, Sigma) are suitable for culturing the
host cel Iwo 2bos/@8glst i on, any of the nedia described i npHarosedosmh2619 Met h.
Enz. 58:44 (1979), Barnes et at, Anal. Biochern.102:255 (1980), U S. Pat.
Nos. 4,767,704; 4,657,866; 4, 927 762; 4,560, 655; or 5,122, 469; WO

90/ 03430lomp thatinmasn:in B apibgdy. PRkt A REn begedyg Huri\anilodies ghat &8 basad t ur e
medi a f h e LRAS [ I as
necessa?c{;1 vl\flillt’faﬁl ﬁg?ﬂrmloge@ gelhad Strm%st%fmd gr%ﬁgf?é%?ls?(&gﬁg%ﬁ;?@%i@dl n,

t r ansf erRrotein Gris epodeendad f«g“railwtnhU$amtxpe$ andsﬁalrthsmélsn(tl(ﬁ@s es gbli BMBOchI ori de,
cal cium e), } r s . HEP nucI eot| des
(such aSS {ga%geno S(Ii’gngg))a% Bﬁ&lxq wth1ec}1,the 1 1111? 1 Cﬁa£ 15 aElascglc 1S mol;s%

drugj, thuaodeeharients av(u&hbfel M@bhatﬂcallmenaglamamwosqobumcksltmlfh@olwglpnse)sent at

final Congy?q regedlv(?n benzeneh { aste} Alw rzgesr a‘%ﬂ%ﬁgﬂer %Qo%esg;%ngc"[%se% tl%lrn an
eqU|vaIé% ergy urce. o] necessary I be

i ncl udedheafchapad %ﬁ'a@&r@secomfét thatdnﬁmyt&a)a{pnmud @H@Qiohﬂﬁlwﬁhet Bal&%‘ﬁ@ skil'l ed
in the art. The culture conditions, such as tenmperature, pH and the |ike,
are t hos@BKF“@vauo (s Ty Balsw.dPhallipgput gy éNJ ) hsowsefut &l pusiitasione dOthgrtedmiguesdron, and

wi || r | S on of
ant i bodyﬁgtg nlc%}%flnsg&r %c%r@ﬁlﬁ%r?%{ ??ghlﬁiggﬁ%éﬁée (%Eehr%n(ti%mgwr&gﬂ eIf pr oduced
i nt n@cel Raveme Plrase éiPLCdchr@mtbgrarﬁlemn@Me:d, qhmmﬁtqgn@hvreol ihegarin SEPHARK OB body i s

pr oduce I i i gé@% ei t her
host cel hg&%#@%?éj}hggh%a%%ﬁoﬁggtl%r%ﬁfr’e g’ {Sﬁgﬁ Q;g&rlr%ﬁ% , gc“gg‘g%‘;“% fugation
or ul t r adhrdmatefpiusing, \%ﬁéflﬁ‘\(ﬁlhea@qtaanylm sulfae rmecpltation gire Hsorevtiilable

super nat g systens are generally first concentrated
using a cg&ﬁhn (o] %@Hgé\}ig%p{)’%§@§%apr otein concentration filter, for

exanpl e, an Afrllowmgany Melininpryrparifedtion stop(s)ithe mattinecompiisrg thﬁﬁfttlbodYAOfpr ot ease
i nhizbi t d@SncENER 0G4Sy bR HM¥piRbiciREal QSRR eRHEPS O

i nhllg %te?eg%glo sfifs artlﬁagyn‘%f\sgbo%dég %Va hZ& %c {fdedra . reventgr':‘a{p e growh
of advemsntgla@@blu@lobnfﬁ@nﬁtraaﬁ ketweph@beit £i5 yr@;@hibmrfqnmﬂ fﬁﬂ@p%ﬂlted fromthe
cel I's can 08 Rsnt [ £%dhs! 91;0695M§§6”p| e, hydroxyl apatite chronatography,
gel el ectrophoresis, dialysis atfinity chromatography, 35 with
affinity chro&ﬁi_agéaéiﬁﬁg/ being the preferred purification technique. The

sui tabi ity Ofyeantibodies Bf Ak ﬁfeghnﬁn@éltﬁﬂ cf e cﬂér%&er&ie@?d?%eﬂ% ciRhidaln®

speci es and isotype of any i mmunoglobulin Fc 45 WO 2005/0 3816

PCT RUS2 0B apenies gndbiolggiag] ifenctipnstbyvarigns agsayf knpwn frrige gifit i body. Protein A can be
used to puri f’Yhe%JﬁhﬁQﬁ%ﬁﬁoélbﬁflm@Eﬁ HR3SaMr c@&c@ﬂ%@yﬁlsenéé%f aRkysy4 heavy
chains (Lindmark et al hnmunol . Meth. 62:1-137(1983)). Proteln Gis

r econmmren@eBding buigot ll%ﬁfste N-issmipsbsequanaing. GFmina aAvis-Anglysie. agu-densfurigp size ENBO J.

5: 156715Ze1uid 9Bk Lressmql R dhtoknatdkraph} aprid)emak fspeetr&ﬂiedy %@sécuaﬁg—eat tached is
nost often agarose, qt other matrices are avail able. Mechanically stable
matri ces® Oﬁ@hﬁé'ﬂﬁh’a@mpéwe%’ﬁﬁe gl ass or pol y(styrenedivinyl)benzene

al | gy for fasfEndih OMbJiRh&ss AR iSNBhEEL Ehe%ﬁﬁﬁ@%bagnstﬂlme&m gan be
achieved with agarose. Wiere the anti bod nprises a domai n, the

Baker boridalyaghpihels piglogical petiviyy & sorrrﬂmmbpglﬁ%tﬁ rtBe W)noglgblu@épfi#w f or
puri fi catb@hein$dhB& art R&BNMAHRE ah@¥en 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
30 linked immnosorbent assay), “sandwich” immunoassays, immunoprecipitation assays,
fluorescent immunoassays, and protein A immunoassays. An illustrative antigen binding assay
is provided below in the Examples section.
In one embodiment, the present invention contemplates an altered antibody that
possesses some but not all effector functions, which make it a desired candidate for many

35 applications in which the half life of the antibody in vivo is important yet ceftain effector
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protein purification such as fractionation on an ion-exchange col um,

et hanol precipitation, 10 Reverse Phase HPLC, chromatography on silica,

chr omat ogweph(ys/aasslheparl n SEPHAROSETM chr omat ogr aphy omrcanusasnusomeds cation
exchange resin (such as a polyaspartic acid colum), chromatofocusing,

SDS- PAGE, and ammoni um sul fate precipitation are also avail able depending
on the &nnttlmﬂ%ucln@ﬁ@mpleé@@i\ﬁéﬁ APCTrare venfoRtsa oy dpipetious HeeyiBuri fi cati on

step(s) emﬁ r}ffméﬂtg(tt "% a S oﬁ BYrih&d ?rﬂltnh%ﬂ%uﬁﬁ are hRadunld®6 EShreang
oprod)

cont ani RANt S may be subjecte low p aIIij){/drophobl C interaction
chr onat ogly sysivigsiredprapgrtighare maintaiiedh I Yise angyordn piMp BEOIREEE b8 fandes. 4. 5,

pr ef er ab%}/dtuagcli {o%%@atﬂé reld oﬁlaéﬁl%ﬁ)ﬂ Bﬁéﬁbraﬂ%f)ﬂﬁceeacﬁvmesf rrRkakpwt 0-0. 25M

salt). e anti bodi es of the present invention can be
charsact & rezqdorf(BcR)thgimg qsshysw@évb totiacedel enS“Z@thptrtb?)@YﬂbP@sla% g ol ogi cal

functio Hl'd;(né éve%&%,l cﬁqnay&)dé(g Qémltg)”bﬁt*}&m% f?cRnTﬂﬁdle'ﬂ ty. r%?,il?réipgl obul i ns

can be ter o I'es of assays ~Inc put not
i mtedctl, foﬂ\lnéd%artﬁg mjccs BGuetls |em1g¢ssa?nv]hm @dy, wheread Iy@nosytemnmmmw ing size

excl usi gn hj r | i HPL ctrometry,

i on exch é%g“‘k]%ﬁm{%% l‘ﬁh?iﬂ}?ﬁlﬁé)P R é%ﬂgfsl on é@d@ﬁf%ﬁf& ds? d
enbf)dl Wg@% &t R)a{vgtrcnend mmanAmmnRevt Ikﬁnunﬁhmm@mmmnmiaxnnh]mﬁdnlnevmbn are

anal yzed for eir tIVI

i _rm{%ogla??ﬁmq %?SWBH€CtI‘8 E%ﬁ’f’ P 8l eaeﬁﬁsﬁ%“‘i‘ St eggfw% delsisag A¢] gen
b'ndLngoﬂ§§B¥K§NIk&hﬁﬁﬁﬁ%tgﬁﬂﬁbmﬂdw&ngQSM@ﬁmdﬂﬁﬁndbkmdnbmawnbmnmﬂhe art and
can be used herein i ation..an etitive

bi ndi ng (B3Mky and Hatpr EYHW‘QA ﬁ‘%}g éﬁf&'il?até§ st }t]r?n@yo'tgb%% g&glo(ﬁm%u noassays,
ELI SA ( @RA3AR o3 thidréshleagibd apaador hedte. gaﬁxsaga)lma "saiebiswicks is'thatdistlosed S ays

i mmunopr eci pi t at . | munoassa

i mmnoascé%ﬁfg ' aznlﬁ 1\%5 @?{féﬁfés\; 55?:&98% H}ﬁlmhggassag afos&%(rag{\%?gﬁg below in

t helst armiéfﬁﬁl tﬁ&%ﬁd&@ﬂbc;}dyﬁs meleecmﬁadj(:t@md hendmelaqks @@Qﬁctwnyvé“mas&ws cont enpl at es
an altered antibody .t hat 0SSEesses .so not t

ohi oh mEREPEReD P AT & 7 oro oy Caeohe Srierl AR L Tl LOTR,

hal f | i fagerdds bR 1631 9B, diyayiba periformed. sFamnjmdn@rmldylevlwzelparmcn/hdf fifect or 46 WO

2005/ 063816 PCTI US2004/ 042 f ADCC
(nnecesSEFBrE B e o by A KB S OB AP AOC) O

t he prodixaegies petitogl obul in are neasured to ensure that only the desired

properties ar% nai néz &% In vitro and/or in vivo cytotoxicity assays can

be _Q:_onqucte e reduction/depletion of CDC and/ or ADCC

act :j vities. File pmsarrmiventlonﬁndémpaﬂeelpm@niZéd:aﬁ)DOdibmdfanﬁgu%is@h@ds fgan be

conducted to _ensure that e anti i kel
%ﬂ‘%zgélnpwﬁ?v}n anb Tes ar kng\gﬁi '¥_nc k%&ljé %Xzﬁnﬂ? Q%ﬁ]@m@a%&lﬁ)d& y

| acki ng 8t°ai'ns |I|t The primary
cells fa®n lmdloaé bll’lgorA@fﬁ(ﬁ,o abih(recseiuhssmtredupcp@s@ IF&WMS@n%ywhlvh”ﬂé peRBUPAYNOCYt es

EXpr €SS Zﬁﬁg I}?hfg&a a1§1no amg resf(;i}.{fl::\g alr_lé of{: %%fgl}f@cf % i'iﬂl'aor?nregmtvgﬁ)&i fliccells is

sunmar i
25 typically taken from an 1mport" vanable domain. Humanization can be essentially performed

following the method of Winter and co-workers (Jones et 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" antibodies are chimeric antibodies (U.S.

30 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 varigble domains, both light and heavy, to be used in making the

humanized antibodies is very important to reduce antigenicity. According to the so-called
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464 of Ravetch and Kinet, Annu. Rev. I|nenunol 9:457-92 (1991). An exanple
of an in vitro 10 assay to assess ADCC activity of a nolecule of interest

i s descriwedoismesiisPat ent No. 5,500,362 or 5,821, 337. Beefusbooafiimes or
cells for such assays include peripheral bl ood nononucl ear cells (PBM)
and Natural Killer (NK) cells. Aternatively, or additionally, ADCC

acti vi t y'best-fit"eethadpthe seguence of tha vestablsdomaip ob a rogeafaatkadyjisscippied 2280y, | in a
ani nal Ghi BBt ¢ARABE Doinbin sCJu¥RES Bile Hknan EASHcE Wakth i95: 652- 656
(1998). r%?q 18?51?1%{1}%9 assayél may raI soobenégrri ed ouet tgn15 C(;:_nfi rmlthat t he
ant i bodycldsest tarthislob thegodshiig then gccapier adheclamag dremewext farcthe yrpapizedo assess

conpl emepty AGLEURLE AN1988) FhnnRnsRY51:896: CRgiHASE (1981, b Fagzie@oPant oro et
al ., J.n%{l}%tr)l%tr%l}@e Ve ﬁoas 202: 163 (1996), rlray bé pe}rjformad. FcRn bi ndi ng
and bn vhnether methpdnese A Rartieulasiffamewerkideri vaditem Ba gonserunegernprofibrBrted usi ng
met hods KROW.sIoP Fge}gcﬂrtsu%g?%l%'of iigﬁ%ﬁhéigféﬁaﬁﬁdTh@sahi%?ranﬁ%@m}heﬁsoed%g&it' on. 20

Humani zed Anti bo The ent "I nventlon enconpasses humani ze

ant i-bodi fessevaralrdifferent iremprgeps apighodich (ffretef & ioh §1M8hEnea - Aendi f6d7¥s are known
in the 3§9t4285qfres?2<é?g}?'(@93?1 Dy, 26408841 body can have one or more am no
aci d resi'dues introduced into it froma source which is non-human. These
non- human ani lhis ferttied impostent et anifbedips hediymapized widhretegtigpsofhighséfinity foresi dues,
whi ar : ' : 1t PPB behidAkHi £ 26lQPEk Fumani zat i on
caane etg?séﬁltg%ﬁdﬁgafvg%ﬁ%gmﬁ%%%er% t he lest hqél@%q‘a \?\i’nt erglgrcl)d co- wor kers
(Jones enethod, himossy! anitodicears pEpgedbspBocesRpledpitingf tBe pagpnial cOYEEPS Nat ur e
332 323'&%%@% rch%%gtﬁﬁ Whafbed p&c;d%&gﬁsiw@—(aﬁ?%gi%?%mas &PB6 parediM and

substituting hypervariable region sequences e correspondi ng sequences
of a huremmied seerpges. Abrsrdihagiopal immetpetaulimmpdedtrre sommeduredats e chimeric
anti bodi ﬁrﬁﬁﬁel%mﬁma?&_ ik Sfied R _the%ﬁB t@gé@t&) oIS e aSHRBIE AMichAldsiark €SS t han

e as

an intact human varia omai n een " substituted bé t he correspondi ng

s equénc eanrdimias prabablp thaeerdimprsionals onfprngioaal srecdires A felft diggt i bodi es are
typi cal |y, MATBBu AL QRALS St il & theSOdTE 1YY BEMHR h Ao iRAIKER r6l88f dues and
possi bly sone FR residues are substituted % resi dues from anal ogous sites
i n r odenthe residp¢sip icdunctiggngrpfahegradiéde Brnnesith  PaeaieBre tofarRYSSEbt h | ght
and heavygqiQ Reindsare e HBK dhd AftiddiiBRinddb@imth badieantiesn. Vs | Mpor t ant
to reduce antigenicity. According to the so-called 47 WD 2005/ 063816

PCTI US200dy. BB zesidyies cands seleqted-andgombiped fFompthe strisht ardgmpet e ecrS9I R domai n

of a,r 0dgRHAR hitBHYy drSraoCfifRNGEh AR artiflB) BNk ELgek bltipad(y), Bf known human
vari abl e-domai n sequences. The human sequence which Is c|osest to that of

t he rodetnhieved. tIp gppegpd.chgpervarablefesion wesifues R AgeiMent ost SRR zed

ant i bodyin(,ﬁivggsm@ﬁﬂu@ﬁci?é,ag&)bmhiné,rmunol . 151:2296; Chothia et al. (1987) J.
Mot. Biol. 196:901. > Anot her nethod uses a particular framework derived
from t he cons8néhedy Yatgdhce of all human antibodies of a particul ar
subgroup of | {aht aQecth@ ihesdBipRsvided AifibS difeat®@wRFikingayditeatiosed f or

several different humani zed anti bodi es ( rte{l et al. dgtl9923 Proc. Natl .
AcaRs Scthe intgeface of Fc polypeptides comprising the Fe region, wherein the modifications facilitate

and/or promote heterodimerization. These modifications comprise introduction of a
protuberance into a first Fc polypeptide and a cavity into a second Fc polypeptide, wherein the
protuberance is positionable in the cavity so as to promote complexing of the first and second
Fc polypeptides. Methods of generating antibodies with these modifications are known in the
30 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 other biological properties of the antibody. Amino acid sequence variants of the
antibody are prepared by introducing appropriate nucleotide changes into the antibody nucleic
35 acid, or by peptide synthesis. Such modifications include, for example, deletions from, and/or o

insertions into and/or substitutions of, residues within the amino acid sequences of the
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89:4285; Presta et al. (1993) J. Inmunol., 151:2623. It is further

i nportant that antibodi es be humani zed with retention of high affinity for
10 t he anwbDgess/mBgicot her favorabl e bi ol ogi cal properti epcTiB2@0ahimre this
goal, according to one nethod, hunmanized anti bodies are prepared by a

process of analysis of the parental sequences and various conceptual
humani z edtipndpd et eonpénatign o o IRRETHOR. A FubgEEINS'S gRds waryigbibe Hhaland
humani 2 g, 3 SAUS0GES: A ATRAR ARAk.CL HIMARAH ol istindehsadihe comonl y
avai l able are l1ar to those skilled in the art. Conputer prograns
are avai aICdbllteranilﬁ a1y b¢ ingredycad o thesuhicet agiilagy awfﬂraé@éml@n%efﬁt e tigiefhdhsi onal
conforrrras;s(liqjgg%lIS‘El Juctures of selected candidate immunoglobulin sequences.
| nspectio ese disp Iaysbgermts anal ysis of the likely role of the
resitues in thesefulmetiod friridpnificatiproicaritn taiducsi TSI POBE PIIROSE]Uetce, . 6.,
the analﬂf edqgcatls tgﬂlﬁgge}lg?stm !:eﬂlfeli LH%% séﬁﬁmgm&dggﬂesﬁf ad R&rbadel dat e

i nmunogl o |n to ts anti t hi resi dues can be

sel ect ecctmnmgmmdﬁfé@usf(mﬁi &h@w @éﬂ b‘i)?érﬂto%:nﬂerﬁrﬁfé?l@ueéééﬁéﬁeé@f%b that 20
the desired @ I1 Qgﬁedctpg g%ﬁ'rc%&dugs succ’tpé‘sgrgﬂﬁsﬂ Hﬁrlﬁﬁﬁﬁ'@g@f famdpixed ®y the
target antigen(s), ¢ eve gener a ervari abl e region

resi duesa rpeal ¢f negetively chartediysino g@é éwhprieﬁrqbiy alfi“l*ﬂﬁcﬂf @@ldalalﬁner) i #tfhci ng

anti % «%fﬁge'rz{agon Ad RARY 2 YR Wit Unfigdn TROR aRSRER1D loct,alfl@nsl dA¥BRifa@Ky Provi des
antibody fragment conprising nodifrcations in 25 the interface of Fc

pol ypeptiunksional sensitivisy toghe sbstingtionetipmre reffed by Hrodpsingdetter eitions facilitate
and/ or prampt & é}?&e{hggft&%? bR ch@ . T-H?se%ﬂmg kitd AIntOMRiEAMRMinDRCid
introduction of a "protuberance into a first Fc polypeptide and a cavity
into a segwner Watpmllyﬁfé‘éﬁtftf@éledvﬁﬁ@fia@lfﬁOfcth%muﬁ?r\a?}t%é? Bied @0k positionable in
the cavity;30masd. i BXLIPK, & HAFP &% bAebrRinck BEa bifafidn ARGiIEGRNEa FC

pol ypeptides. Methods of generating antibodies with these nodifications are
know# | nscarming3m rapdem mattagenesisds qpaducid gbthe farget cogdon pryegiongnd e Xpiesseds. | n some
enbodi TERhimod mﬂﬁsﬁ@g&eeﬁ@m&%@eﬁmh&m@tI on(s) of the antibodies |
described hefein are contenpl ated. For exa it may be _desirable to

i nprove the bAmmowglda?qupmﬁetn}semawew RN quoéﬁrterﬁ‘ Bsopes of the

ant i bOdyrang%% N%erRfH thn? SRUSHER ﬁ&l&@ﬁﬁ&s ebnidifi8g a BiidrRE YnoX Rsiplieear ed by
i ntroduci ng appropriate nucleot! es. into the anti bod%frr}ucl ei c 35

aci d, orwgljasjeifseqyence yiserieas . Smslﬁ@ﬁmﬂlé’a? aing Jcistresityee kxgwples gf erainghy

del gpi Onﬁsérﬁ&mncﬁﬁgérpﬁnubbdifsﬁm Ar0QSermibh On@midhyd resfddb 5 fht biitibodsTuedd, to ﬁeSI dues
within the amno acid sequences of the 48 WO 2005/ 063816 PC-LFHIZOOM 042619
ant i bodySytoipiic ebvisplifier iQSher srerienabvariRts of the antfhogdy,molepe inglyde S99 i s made
to arrivge &t of Qeerfnind@bt thé ANBHAYUIS tan ey R (£l€ dort ABEPT)oe a bbIgpdptidOnBith uct
possesses the desired characteristics. The amno acid alterations nay be

i nt roduc’@ﬁfe?ﬁﬁis@lﬁéﬂ'érﬂﬁjﬂ%@fe ‘%ilthela%wyam no acid sequence at the tine that
sequence i s NBRAGher BypP offfabl is BRLIIAE adi@Eubbtdeidni Vaiig@! Thede Oinaﬁemhﬁudﬂ resi dues
or regions of the antibody that are Preferred | oc :,[Jons r 1es% enesis is

cal 1260 " P RSB A eGP e erfeny snolegile gralised eydifjgront rsidue.

of greatest 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 substitutions". If such substitutions result in a change in biological

activity, then more substantial changes, denominated "exemplary substitutions” in Table 2, or
30 as further described below in reference to amino acid classes, may be introduced and the

products screened.

TABLE 2
Original Residue | Exemplary Substitutions Preferred Substitutions
Alg (A) val; leu; ile val
Arg (R) lys; gln; asn lys
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Substantial modifications in the biological properties of the antibody are accomplished

by selecting substitutions that differ significantly in their effect on maintaining (a) the structure

of the polypeptide backbone in the area of the substitution, for example, as a sheet or helical

conformation, (b) the charge or hydrophobicity of the molecule at the target site, or (c) the bulk

of the side chain. Naturally occurring residues are divided into groups based on common side-

chain properties:

10

(1) hydrophobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: cys, ser, thr;

(3) acidic: asp, glu;

(4) basic:

asn, gln, his, lys, arg;

(5) residues that influence chain orientationl: gly, pro; and

(6) aromatic: trp, tyr, phe.
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substltutlon according to the techniques elaborated herein. Once such variants are generated,
the panel of variants is subjected to screening as described herein and antibodies with superior
properties in one or more relevant assays may be selected for further development.

20 Nucleic acid molecules encoding amino acid sequence variants of the antibody are
prepared by a variety of methods known in the art. These methods include, but are not limited
to, isolation from a natural source (in the case of naturally occurring amino acid sequence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of

25 the antibody.

It may be desirable to introduce one or more amino acid modifications in an Fc region
of the immunoglobulin 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 1sG1, IgG2,
IgG3 or IgG4 Fc region) comprising an amino acid modification (e.g. a substitution) at one or

30 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 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

35 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
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described 1n W99/51642. See al so_Duncan & Wnter lgﬁé}é% 22 7 40 (1988);

US Pat entiraieies Rogddz6d: (1986 )Heanasimpgnolsingmpoden. 2 "concer ni ng
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an enzynat i
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radi 000“131691%51% & Med. Chem. Letters 10:1025-1028; Mandler et al (2002) Bioconjugate Chem.
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Cancer Res. 53:3336-3342). The toxins may effect their cytotoxic and cytostatic effects by

30 mechanisms including tubulin binding, DNA binding, 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

35 antigen found on the surface of normal and malignant B lymphocytes and '''In or Y

radioisotope bound by a thiourea linker-chelator (Wiseman et al (2000) Eur. Jour. Nucl. Med.
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protein g’?&%egﬁ? r ?fgélﬁﬁﬁ%?@‘% CIOMJ@ ?Cﬁ?l?{lﬁgﬁg%%n%ﬁﬂgg anc Bi ogen/ | dec)

i s an anfspdstigye L%wis b’l@@?@p‘@ma@@n‘fl 9@@%‘19(8?}3‘@%6%693%@ bemaplogiel | g@  kappa

nonocl on t (ER2N)) ORA afeQuBs on the

surface %%h %?C?rgf Ogﬁl{r?gﬁlg%oé%?ﬁh %}Prlr%tﬁ%gyt es 15%377@{7% % 9§Y radi oi sot ope

bound bytherapdutledﬂ’velapmmker chel ator (Wseman et al (2000) Eur. Jour, Nucl.
52 WO R nof sdoh i RndConjullissaiBdbeeh al

(208%) 81 00 SOl o) gt B R e

20( 10) : 2di5@ite@aboy.t Bizymetically aqte @zt}nssmd fopgupents st thabesn bs yised deedudg ) |

Al t houghy; ZE Al AN: non%ﬁlhln\é'atzt}(ve%hl@ﬁg oftiSHRheria ASXr, ERAGKH A chaih YitgaOMa (NHL) ,

adm ni str tion results 1n Severe and prol onged cytopenias in nost

pat i ent sPseMATOTARGIRINOgFiciiy4A KN Gy ArehEPmodgrst %Cgal@ﬁéﬂhﬁﬁ%r@ﬂt icals), an

anti body df Qs RRARH HEEhE dfaﬂ{ﬁﬂpﬁggmng toltda SRR YirbiBias b A HL e, bad

cali cheam ci n, was approved in 20 00 for the treat rrent of acute n}{el oid
| eukesni aPAB-S). mosordiesreharamyia jgibistr, qUEn. KiAtiar BPIoperoYiionsls nhanieT: sejehipat ent
Nos. 497%8 ﬂm QZt%&%@in phefnR e, elﬁﬁ@@ﬁ%d th&ﬁ@&}?&@nes 5§&9a§6wc59“3671285

5773001). nt Uzumab nertanS|ne Inununog %
published October 28, 1993. A variety of radionuclides are avallab e for the production of

radioconjugated antibodies. Examples include 212 131p Bl 90y and '%Re. Conjugates of
the antibody and cytotoxic agent are made using a variety of bifunctional protein-coupling

30 agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane an,
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

35 . bis-active fluorine compounds (such 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-
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anti body drug conjugate conposed of the huC242 antibody |inked via the
disulfide Iinker SPP 10 to the maytansinoid drug noiety, DM, is advancing
i nt o Phaswolbososbaabs for the treatnment of cancers that pexpseaa/o@smAg, such
as colon, pancreatic, gastric, and others. M.N-2704 (MIlennium Pharm,

BZL Bi ol ogi cs, | nmmunogen | nc. ), an anti body drug conjugate corﬁosed of the
anti - pr d@rtlalteéﬁdslpié@hlf)%@nmm}’éﬁen%hﬂkilgéﬂel(eﬁ’%}lemﬁé‘@%m MF{OBEeys | i nked
to the flradidrs. H&Qﬁr gevsiprent for the

pot ent | aalw&ﬁ@%ﬁétlgbg% 51;6{_9% ‘ygf%%r%rls “Fhe auristatin peptides,

auri st atWeO#1{0%6) and nononet hyl auri statin (IVIVAE) synt hetic anal ogs of

dol astatin ' & SIRNARRRkoxt dubPsl £5 CBRO6
(specific to@&n&;gﬁ@%&%ﬁ%@%@%ﬁ%ﬁ%%g{g Sc C%]h e%l fi (1:1 to CD30 on

hemsai ol aghdaarmcmamgmmxdw)tn@dmwmd £C1665, @mgeylerwa@w ef thepsst@didnol ogy
21(7): 77, at;‘ mﬁgg tg,gtg Ms%rcomre gf{aéﬂﬁ&reinc devel opnment. 20 Chenot her apeutic
agents use fhe Generat i on such | nmunoconj ugat es have been

descri bed ab ;5. arfSimg gachmiavtapisingidsict i ve t oxins and fragnents thereof that can
be used i ncl [ Sihvevdagnent s of

di pht heri a tﬂ%ﬁe%@gﬁ% r?a,%\lﬁgjggi’atnfm% eﬂgtﬂmﬂgéé%&g?mntas gerlugl nosa), ricin A
chai n, aﬁ@nJUEatﬂd@@acPrm@md@mnWONl@hlaWieS al pha-sarcin, Aeurites fordii
protegins, di aIOi il inB{d? 'nﬂﬁ)totllgt;ﬁﬁtﬁﬁ Es i %t bfﬁ\ﬂl@uﬁlg %ﬁlﬂpﬁol&rﬁ‘&? htion”API |, and
25 PAP- S) ca charantia inhibitor, curcin, crotin, Sapaonaria

of fici naMa:gansnhms fiest isolefed Grpunthe eastiAftieps|shiuh Mayessus seered €9 9; PaeNenyci n,
enonyci Ny sq3ng 3. %bgeﬁhef%% h@\ggs'?ﬁs%f)ve%hat%m%n m}égb%§£1?0]1?r§cglce RURhhsBIRAR, Qct ober

28, 1993. A’vari et ‘adi onucl 1 des are avai | for the production of
r adi ocomug@mwt@ﬁmolmﬁpésmamw egters (Hed- B@éﬂtm&lﬂ e42)- Syzhetic o0y,

and’ 86 Rem?,};;%ﬂ%nU%H %@ru%{lves taﬂ@arﬂfbtghgqgéfe@ @fi d%éfo@édo ¥or Qxa?iﬁ)‘fé”' in @kepH&de using a

variety o unctional protei n-couplin agents suc
N- su&ci niNes dhB7.230¢ szmdwﬁ Hhi b0, @80%?%%114;34 %W)43Q7Fﬂlﬁ042 HBA8ne (1T),

bi funct i pagd H6dey, 3093428V£§13@h6'4@1@@9§t£§157 8&? Uciboaas.di 8 tsby.la wdiepo,m date HCL),
active estefs (such as disuccinimd suberate), al dehydes (such as

gl ut ar al HhEHe) 4 4%@-"6(’2459@%&%&%@“@ 43¢h>3s thegisglopyses,0f MsB &Fz oy | )
hexanedl&ngg%)(pregaysmghmw%gl%mevat| ves (such as bis-(p

di azoni unbenzo _ enedl am ne) dii socyanates (such as toluene

2, 6-di i socyan3# 151 -‘ HEdSSact i ve fluorine conpounds (such as

1, 5-i fl uoro- %aﬂaflélﬂptfta i%ec%%r&wtherﬁsaﬁu@maémhﬁyta@lﬁelaﬁa Phaythi¥eM@havel N can be
prepared as described in Vitetta et al., Science,  238: 1098 (1987). Carbon
53 WO 2005p 08BEnsd poptibmieeascdiray binding iq tymen sl antigens. Tmmunoconjugates

1-isot hi éb%mﬂﬁg BRRNEMbidSaddRhdyheh Rl hy h@nf: disdRed, ﬂ’&léﬁﬁﬁ;ﬂ@@ﬁUISCPza@ﬂtd
( MX- DTPA an exe gl ary chel atin a%ent for conj ugati on

r adi onuc %@129%0%0@5 £ (ér’i'{lﬁl FuigpeanSaten 251359 81 th%ﬁflﬂﬁ‘éetsé?gWB‘Fh 4% anti body
and one @reﬁ@&ﬁeé%ﬁéo@@t&%&l 18fefe¥d. MSu etSll CPro@ Nadl. Bcfaabdi asrani: $61|87

mayt ansi noi a trichothecene, and CC| 065, and the derivatjives t hese
t oxi2hs $4al %éi/@s‘frﬁ’iii AIBEOFATYSptes SPrapTising 3 reayfAnsiRgif Q?Sé%‘atﬁQPMHm yt ansi ne

and nayt t%rﬂ% R Bnal antibody C242 directed against human colorectal cancer. The conjugate was

found to be highly cytotoxic towards cultured colon cancer cells, and showed antitumor activity

in an in vivo tumor growth assay. Chari et al., Cancer Research 52:127-131 (1992) describe
immunoconjugates in which a maytansinoid was conjugated via a disulfide linker to the murine

30 antibody A7 binding to an antigen on human colon cancer cell lines, or to another murine
monoclonal antibody TA.1 that binds the HER-2/neu oncogene. The cytotoxicity of the TA.1-
maytansonoid conjugate was tested in vitro on the human breast cancer cell line SK-BR-3,
which expresses 3 x 10° HER-2 surface antigens per cell. The drug conjugate achieved a
degree of cytotoxicity similar to the free maytansinoid drug, which could be increased by

35 increasing the number of maytansinoid moleculgs per antibody molecule. The A7-

maytansinoid conjugate showed low systemic cytotoxicity in mice.
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I n one enbodi nent, an antibody (full length or fragnents) of the invention
is conjugated to one or nore maytansi noid nol ecul es. 10 Maytansi noids are
m t ot ot i cwonhedmedsass whi ch act by inhibiting tubulin polpgmast@atoizsmne

Mayt ansine was first isolated fromthe east African shrub Maytenus serrata
(U.S. Patent No. 3,896, 111) Subsequently, it was discovered that certain
m crobes al s@anpbatitmaytapsy oijmgaied BORORIUgE CHpyt ansi nol and G- 3

mayt ansi nol i nol and
der | vati ves anh%d?ra@%’t%algg’ a0l 404 A YOAED. 8 BUATS! 1

Pat ent hﬁymsnolmn@ewleeahomlgmeqaewdlrmmm thg Biolagicalgtigygf eithep 855, 814;

4,294, 757; Auidl3, 946;

4, 315, 938700 ﬂy ‘g 0 ansff‘ gﬂg‘ﬁ“’lég‘% £ ?’g‘%g 5%3% i %?,g%%}%ﬁlfl %1%6134, 866:

4, 425, 2 L6njughtcSO; BlodymIER]38Sshoamdtiiragrin ealggcing potgkigiel Feuedselst whi ch
are her e@m&g%)ég t1v§l§ a%‘taétlggrg{ rt)v? cﬁctine& BndiBf RN GbodYEMinBRE NEH seant | body

conj ugat Ve nmprove their therapeutic index, maytansine
and mayhalsukef tdxitanibodyyeshl @@Np@@dﬁ@@h@@e&m)tob@m’ ever dheaws 9iitekad v bi ndi ng
to tunor cell JRMLahsi noi ds and
their tﬁ’g u?p aﬁsg%?dasra}e IsC gghﬁgg%%}de%g%%gﬂeﬁ% r@, S. Patent = Nos.

5 208, 0 Zﬂ:hnﬁue@bﬁ is0Btd firoch rEtrd perces PAtitshie nEptapsingids @eesceosmd forfxamplec| osur es

i ch ; ERIEPIRAS debrbaqb al ., Proc.
Acagrsegawﬁlﬁsizgé%%ﬁhégé @g%rfq%ﬁg %j (plégtcrl be I m§nrmoconj ugat es
corrpr i sumgmbmymﬁmedmaatamlcym e taivinol dnd esgitangipl prpdogupriBRdidetdl ant i body
C242 dl I’ ecz;[rg dat% gQ)? £ oM &nﬁﬁ% o tﬁ@n(tﬁn AREEbleculd) SudhQB kAL ﬁlay@ﬁsmof ound to

be hig IP oxI°c ovvar s culture on cancer cells, and showed
antitunmsteactlwty inan in vivo turmr growt h assay. Chan et al., Cancer

Research 52: 1g(; ]a;()’eLmQrg}rqat Ing URRES kiRGm ih FHEUAGGARIHEIESodl oy ioid

mayt ansi noi d was con a disulfide linker to the nurine 30
ant |1bod>comﬁgd:§¢snmplmgmgdomalanlm thesn displosed imH-Sc Brtent Noandeh020ex EPPrigeid or to
anot her g, | APt 371 DRL 00N g R ARaM: ONCOgENe.
The cyt o%x?%]lﬁ%ya%?ﬂ%&%gﬁ%imgﬁg&n& d %:onj)ugaft:e V\I/es tggt ed |en vitro
on the hhwifidetsravas tthiceikes eroups heid lapiesrarpsprioplabilg gioaps. gsghifess &bie 3 x 105
HER-2 s BEintthd/ghot Qe Rl PaRfl i BVRe and degr ee of
cyt ot oxr%&%yeosr??nyﬁ&qgﬁle%%ugg%r(lelsed%ay%nans| r?0| d dr ug?’awhl ch coal d be
i ncr eas gliopyer3Boups beingpeleyed-he nunber of mayt ansi noi d nol ecul es. per
ant pody ol ey red Bplnip R KhARRLARN s OBY HORKE isieSkdpu syStem ¢
cytotoxicity 54 WO 2005/ 063816 PCTl US2004/ 042619
Ant i bodyblﬂragttoaaisqrmp@owng pasals eech(es Nravseipiandlg 2 @MY BERPIRES t ansi noi d
conj ugat ﬁﬁpﬁf @u&fnﬁﬁﬁ&ﬁfi(bh}ﬁafeﬁﬁ&rﬁ@ﬂdwcylcloﬁ&daﬂeg1@&b&3ﬂdt@edmoﬂmaae (),

ol

mayt ansi l ecule wthout si ficantly dimnishing the bi oI ogl cal

acti vi t ybifsnctiinalsrivatiyes ofamide 'éﬁh a6 Hiamothy) edipigrdal BCPsrREmsEs M aver age
of 3-4 MRYiARSHRRHsdPRlaRS Yl d8Rydes {éﬁﬁi‘xla!d%ﬁlftﬁﬂd&?ﬂe)aﬁi aztmmomm@@ uéh Bas shown

efficacy in enhancing cytotoxicity of target cells Qout negati vely
af f @6t i rigs forazidobenzeylbkexanediaping bisrdigzopipmy dsEvaiiyes oA S Y51 hough even one

diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as toluene 2, 6 diisocyanate), and

bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene). Particularly preferred
coupling agents include N-succinimidyl-3-(2-pyridyldithio) propionate (SPDP) (Carlsson et al.,
Biochem. J. 173:723-737 [1978]) and N-succinimidyl-4-(2-pyridylthio)pentanoate (SPP) to
" 30 provide for a disulfide linkage.
The linker may be attached to the maytansinoid molecule at various positions,

depending on the type of the link. For example, an ester linkage may be formed by reaction

with a hydroxyl group using conventional coupling techniques. The reaction may occur at the

C-3 position having a hydroxyl group, the C-14 position modified with hydroxymethyl, the C-

35 15 position modified with a hydroxyl group, and the C-20 position having a hydroxyl group. In -
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nmol ecul e of toxin/antibody woul d be expected to enhance cytotoxicity over
the use of naked antibody. Maytansinoids are well known in the art and can
be synt hasozeds/dsysiknown techni ques or isol ated from natrgras:aaoimes.
Sui t abl e mayt ansi noi ds are disclosed, for exanple 10 in U. S. Patent No.
5,208,020 and in the other patents and nonpat ent publicatjons referred to
here|nabﬁvﬁﬂﬂﬂﬁﬁﬁé@ﬂﬁﬂiWﬁ?ﬁ%ﬁéﬁﬁ@mﬁéaﬁﬁ% %ﬁ%P Pwﬂﬁﬁmhﬁﬁtansino
analoguq&igggh&aﬁgog@ the aromatic ring or at other positions of the
naytanS|ng | ecul'e, such as various maytansinol esters. There are many
| 'i nki ng groud&iﬂﬁémﬁﬁln the art for making anti body-nmaytansi noid 15

conj ugat es, i AektddinRBunot&u f%?é%mﬂtﬁest £ ResHn$64i03¢ dorljilzatdd o orfdak @dte NO.
5,208,020 or EP Patent O 235 Bl, and Chari et al Cancer Resear ch
52: 197- xslicheargigipymolephles.| Thexsahgregrisinfamibneli agpiotictag faplro gFUHEEE ¢ hi oet her
groups, cﬁ)ﬁblg &&Q&A BNAPLARS at s{?tklﬁfc%él@ doﬁceﬂ&aum Fd?%tpr@tﬁﬁﬁoﬁ aﬂon le groups,

or esterase | abile groups, di sclosed in ve- |dent|$é§6d patents,

di sul fi crenieaies fo meéé]ﬂqhé%m@fﬂéﬂﬁb’ BRsi they pa?eeﬁséﬂrléaﬂ éd 1638 ada of the

ant i bodys %‘7%8?95\#7@%1 0i70,79® Y, 7b§ ODBES7HSIO@I B xﬁéﬂl@h Cyfamid st y. onal
protein coupling agents such a N-succi ni nudyl (2-pyridyl dithi;o);

pr opi onaﬁt@cw@mmgue%ﬁe@wh?%lﬂp whigh oy bg psd C@)‘%Siﬁett“ﬁ?le)“"t lirfited to, v1', dz’,

cycl hexan I tives of
v oot Br S b TN R PR & Stk kdbamen 2RO NS e o

d| succi nj nCﬁhéler ISdbRaRes)025-ab ka9 end the! Sbrea®ninud Bt batedty dedmerioiis - azi do

conpounds (such as 25 hjs -azidobenzoyl ) hexanedi d| azoni um

der i vat i \¥8aidy pnagher E’Jrit’st“(“éfdr&? 35‘5‘%? Mﬁ’gﬁ‘%‘@?%’ C%‘PW?Q] e @E‘%\ P?‘?‘%‘?ﬁ)l

di i socyanatdge. (E&EEhh@ﬁeahﬁHhUﬁﬂlEQIZA Bavd liit0 B sited bf actinal andadosoaetdilye f | uori ne

conmpounds (such as 1, 5-difluoro- d| nitropenzen Particularly preferred

coupl i ng°reRyditRLasia SlefiERnRy IEF&fP’i’?l‘iﬂ‘é]ﬂ Pf?&(f ?Pﬁ gv%'sdtﬂoﬁg}bﬁn 1gr%’pl onat e

( SPRR) (HedidissiaRrRlizatibn greatBi cdfifiRed thelr cylofdkid %0%37 [ 1978]) and

N-succi ni m dyl - 4- ( 2- pyri dyl t hi o) pentanoate (SPP) to 30 provide for a

disulfide li %&M%ﬁ%e—é&er may be attached to the maytansi noid nol ecul e

at var| ous pO@1ht=,1l A& ymor d@ﬁemlditaglumoﬁjtn@tetdy@eleaﬁtiuoh&s bf thiinvéigion éxhiipl e, an

est er e be forne wi .t h.a hydro i ng

convent | B SBaBFTE PR Al T TR LAY e Rt

posi t i onLh&®$318Y camplydd@uybed @i Ulsppatérnes, 3,304, HEOIMLD.cn webds ésperdmiginsh

hydroxy ' .ylfeﬂtta{;§e73§9§5 15 position nodified with a hydroxyl group, and the

C 26°p “hydroxyl group. In 55 WD 2005/ 063816
PCTI U82004/ 042ty Mhatiallp beive toxad aﬁdrfmg]hilemsm]he,redf ichicarklegeed mclidy med at the C 3

posi tion_ of  maytansino tans nal u Anot her
i munocofPRREE équmq ﬂ?“é’f”ggltg aS%‘%g% rsnglé afﬁdl%h%ﬁnﬁg% %@%ﬁ%%& g%%fgdngne or nore
5 cali chaanmcﬁmanamh@ﬁmbae,sncﬂhehmlabnﬂnAamun,lnmdbami Ayhagh, aphpisgriot i cs are

canabl e ol oG DR UDl 5210 RNA3, A BESRIR: bRt 9T, B

concentr
25 PAP-S), momordica charantla inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin,

mitogellin, restrictocin, phenomycin, enomycin and the tricothecenes. See, for example, WO

93/21232 published October 28, 1993.
The present invention further contemplates an immunoconjugate formed between an
antibody and a compound with nucleolytic activity (e.g., a ribonuclease or a DNA
30 endonuclease such as a deoxyribonuclease; DNase).
For selective destruction of the tumor, the antibody may comprise a highly radioactive

atom. A variety of radioactive isotopes are available for the production of radioconjugated

. . . 211 (131 125 188 153 .212
antibodies. Examples include At™ ", 17,1 Y R R ,Sm ~, Bi P Pb and
radioactive isotopes of Lu. When the conjugate is used for detection, it may comprlse a

99 123
35 rad10act1ve atom for scintigraphic studies, for example tc TorI' ™, ora spm label for nuclear
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conjugates of the calicheamcin famly, see U S. patents 5,712, 374,
5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710, 5,773,001,
5, 877, 296wbabés/dsss1éneri can Cyananmi d Conpany).  Struct ur acTarsadaguxse of
cal i cheam cin which may be used include, but are not limted to, yl1', ay',
10 a31, N-acetyl-Y1l, PSAG and 011 (H nman et al., Cancer Research
53: 33361334ic(rd0adre (NMBEimaging fdlso knCan eemagReEeigPANCS 808y My A8l 8 998) and
t he af orepent, A S S1 141 0sANBE 16 3rbok BARdE-15 ARPEdALr7, ant i - t unor
dr ug t ha di fe%g‘g%?’blg%l? lcjggﬁ]g@}ncgr%jﬂgat edis &ZA which is asr)lé antifol ate.
Bot h calgaddimamm, mangaaesd oQEsn-have intracel lul ar sites of action and do not
readily cro ) eafipie ldth RhowtPhajkerRf these
agents thr ougﬁleg%ﬁ gg@é}?@zﬁ;ﬁg@t@? ng_ﬁt er r%al I 53‘@‘?%% gr e?at I y.%}gnhances their
Cyt ot oxicsareflé.dlot eptidendydie biopymhaiced ongwiiesyuthesized Bnelicmigebihiggafits that can
pe conl Ugah &l 3. LEn AR eclsols AR ol IKERE b Bloifie- 108 Dlbke of
strept ozol Cin, VERCITSETRE and Bt i uoroyr a&i | A he famly of agents known
col | ect ihg@ﬂogen. lilebEB3RBEs 6Ok 8% dRatt REEH andin)! San ipatiecited vh,058:i804,
5,770,710, as well as esperamcins 20 (U S. patent 5, 877.296).
Enzyat iresdueyn the pprvidet Biins 98 aen teratiathentia adyrgeaestdugnie HOPQFEEEWE@% i ncl ude
di pht her, %ké e‘GE&‘%Wﬁfs) ﬁ%@l@rdp 16 Ry AR (BrbfuB IR NS-57 O tiupdatih @lcb@ota@Xi N,

c

exot oxin hain (from Pseudonpnas aeruginosa), ricin A ch %n, abrin A
chaith, rodeetdd "Mosprional Asibediss wdmarposcinhprenhy (S&A6RY eS8t Qi ns, di ant hin

pr ot ei NS Pi¥d YhaGRaREBhige@ia proteins (PAPI, PAPII, and 25 PAP-S),
nonordi ca charantia inhibitor, curcin, crotin, sapaonaria. offjcinalis
P\‘%ﬂ%‘r‘i‘ﬁéi

i nhi bi tor, geFenneates ofithe Egbedy ard CYtaioKIciAgINS BRK be B _ VAt bmyci n and t he
tricot h%ﬁﬂ@c_ﬁmal%?&@infc&ffpl‘ AP Such\ION-R34idd B2 3 Rl disedicPptophante 28, 1993.

The present 1 nvention further contenplates an_innun co%gf;t fg[;r d

bet ween @RDPhftccabigylhd-aalebnpawidy IgyelRbrgRT beryrptial ’t"fﬁr‘% ge a

ri bgpuclieasaidh Rithes iBRIQRHCHEATE dEtely] AfpitidROXQN, iborustsaseh DNase) .
For selective destruction of the tunor, the anti bogz)é/ maﬁl c‘\lopzjrgrl e a highly
r adi oactasvlisucanimidy] sberaie). @ldphyges (suchias glotaraldehyd Ripswrdogompainds (U %5 f or t he

pr oduct i i doBEh- A PikixBatafthe]. bRMidRBRmER iviNaPlcBSs bisgp-ude At 211 1131
1125 Y90 Rel86, Re 88 Sml53 Bi 212 Paz Pb212 and ra%&ctl ve isotopes of Lu.

When t hedieonjmyanzeyl-sthyiersdiansie) gl fnals (uph asiaye (*ee/agelodih 123 35
radi oactyiye.tRt ﬁﬁbﬁ&rcoée%ﬂaé @HARR1 &-Elktb-2 3. difi@sbeazeadp IFer &x@mPle, 4 ricinor a spi n
| abel for nuclear 56 2005/ 063816_PCTI US2004/ 0 Jlﬁ Hﬁgpehi g) resonance
(NVRY i i g iop i cam bechienirrdas JragbRd ¢ 1PESDA éé@—#—f?én:e i Cat D) -08%h as
i odi ne- 1231284 NisothReYAASoleddyl-3-methytiethybie triahi@pdnfcetid acid AVINEGDTHAS) is
ni trogen-15, oxygen-17, ad)é)l i.ni um ngan?sed or i roaEéi The radio- or other
| abel s nH\e*BEPRIYCHE FEREeN feryoRRgtiey H{%@‘ PO RRAPIRTE: SFor 5 exanpl e,
the pept\wdm4nay2eernb igey Hal8sh 2achvarle Hikér tacibytigheisase efithbyytologinidagl  am no
aci d in the cell. For example, an acid-labile linker, peptidase-sensitive linker, photolabile linker,
25 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.
The compounds of the invention expressly contemplate, but are not limited to, ADC
prepared with cross-linker reagents: BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH,
SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-
30 MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-SMPB, and SVSB (succinimidyl-(4-
vinylsulfone)benzoate) which are commercially available (e.g., from Pierce Biotechnology,

Inc., Rockford, IL., U.S.A). See pages 467-498, 2003-2004 Applications Handbook and

Catalog.
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synt hesi s using suitable am no acid precursors involving, for exanple,
fluorine-19 in place of hydrogen. Labels such as tc99mor 1123, .Rel86,
Re188 andwbrboslokssian be attached via a cystei ne residuecirnustéva/opmpd i de.
Yttrium 90 can be attached via a |ysine residue. The | ODOGEN net hod

(Fraker et al (1978) Blochen1 Bi ophys. Res. Commun. 80: 49-57 can be used
to mcorporat':eﬂ’!"ss aibadyalrug egsmaettonal  Anti bodi es in | munosci nti graphy”
(Chatal, é&%?)dmgct%ﬁﬁ At&%mt) Bﬁthe ﬁ@&mq SaniAti6HAY @h)-is Conj ugat es  of

t he antlbody and cyt of oxi c agent be made using a variety of

bi f unct i onikatert 9108¢ P BYE emgrvgn@@e(ﬂ)se %3kt 4 do about 20 drug moieties per

N-sucei rﬂng[x?jﬂrl t‘hl%uélza HMEeE | dpt J&b@of PEARILNAdyEbe prepatdby several routes,

succinim N mal ei m donet hyl) cycl ohexane-1 -car boxyl at e, i mi not hi ol ane
(1T)5 153nm1cfymgcqrg@n%ﬂhe@éw Teationd sorsfitiqngy o B ssknowp éhthese skiflesbanribe

adi pi m dat &, fih): (@eéabe{al &%tnﬁaéo (ﬁﬂe %h)up aﬁmﬂanagagﬂ Wit 6ydiens RRF at e)
aldehydes (such as gl ut aral e), bis-azido conmpounds (such as his

(p- azi dobesepioipl fprons éﬂ@elaamqh@} borlj fllefyasAyrpasHemBih o drug woiety Biad @5 bi s- ( p-
di azoni ughepz oy aucﬁbfsmﬁ %@&E &8 A8 moibty m@mﬁ@m@ﬁ&%@n@a fhidh pene

2,6-di i socyanate), i s-active fluorine conpounds (such as

1, 5- di f | o m@leﬂthﬁlﬁlff’]ﬂ(@ﬁér‘?i &feyon vagy thesuslpeplilic gropp of a3 2P d¥munot oxi n can
be prepared as described in Vitetta et al., Science 238:1098 (1987).

CarBBn- 14-1abel ed 1-i sot hi ocydnéidbenzyl - 3- met hylldi et hyl ene

triam nepentaacetic acid (MX-DTPA) is an exenplary chelating agent for
conjugatlon of radionucleotide to the anti body. See WW94/11026. The |i nker
may be a "cl e¥ucisipbilic gyores on fngeqdis ineludpdput ap eidinitsfl to: g Ntppgpad RiEedr ug i n
t he cell sk l'i nker,
photolab|?é£1? é&ﬁm%%$%f%%§ﬁ ??ﬁhgﬁhg?ﬁgFgﬁpﬁﬁh%g?%ﬁfglnln%bxﬁgker (Chan
et al. (@am@r hﬂb@@é@wwmw vitgte the gibydy is glysylpigtl e Amingethiol, apdg '020) nmay

be ysed. hylf& [% qf&%cﬁ Sl ByERE b%a&%@'i@t%ﬁh)éox&%{%ﬁi wige, but are not
Ilnlted to prep are wi th cross-1linker reagents: EMCS, GBS,

HBVS, L@@lveninhmsupswpwernmps and)ligkergpagepts i gsﬁmaewesw SUG S o- ENCS,
sul f o- GVgFs esbts freoBsters, %f&ﬁna?& d}{@&nd ﬁéﬂdf:?v(;%' aﬂ’@l asciehiyn BAdEs sreR gk

sul f o- SMPB, and SVSB ésu00|n|n1 yl - (4- vinylsul fone)benzoate) which are
conmer ci kaldagetarpides: G5) ddghydes, ketqnes faorat e BrlskdasreRs g ertan pribodiggy o kf or d,
L., U S redi?SBle PRAGDAEAIHRS i. ezcg@lémg g@%eﬁpﬂﬁﬁ%afeb 2apbdiantheLkveard
Catalog 57 WO 2005/ 063816 PCTI US2004/ 042619 Pregaratlon of anti body drug
conj2igat esiuesigEthdkeeresnts by geatnst Wik e sxlupingesenbyuck gPThyent i on, an

ant i bodyd{iBhrdis1). Ewmcygah@ahag@ vﬁ’l![‘@m@forrﬁ‘%&réifcbﬂ%r s RLdiR8 thﬁ@) e.g. about 1
to about 20 drug noieti er _antibody, through a linker (L). The ADC of

For mul a Muckeaphilse 4 ‘%‘ﬁfaﬁab‘"dl Philis gapugss C?Ib‘??tlété‘)duse"éﬂtﬁlalﬁ\}tioﬁﬁs @F‘Q‘&hﬁ? chemistry
react i ONgactioRBliytih@NFith AR SRIBEANTSauk Qe GeduRBEGn &dsivérbibtlof i dnli art,
including: (1) reaction of a nucleophilic group of an antibody with a

bi val entinfogfRigk reagent, to formAb-L, via a coval ent bond, followed by

reagki on W t hagiuday BrugRbighhtddof @B ﬁwéﬁﬁon may also be produced by modification of the

antibody to introduce electrophilic 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
30 form a stable linkage, or may be reduced, e.g. by borohydride reagents to form stable amine
linkages. In one embodiment, reaction of the carbohydrate portion of a glycosylated antibody
with either glactose oxidase or sodium meta-periodate may yield carbonyl (aldehyde and
ketone) groups in the protein that can react with appropriate groups on the drug (Hermanson,

Bioconjugate Techniques). In another embodiment, proteins containing N-terminal serine or

35 threonine residues can react with sodium meta-periodate, resulting in production of an aldehyde
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reaction of a nucleophilic group of a drug noiety wth a bivalent |inker
reagent, to formD-L, via a covalent bond, followed by reaction with the
nucl eophiwoeogvmesgicof an anti body. 10 Ab-(L-D)p | Nucl egphiskeoa/ogreoups on
anti bodi es include, but are not limted to: (i) N-termnal am ne groups,

(ii) side chain am ne groups, e.g. lysine ii) side chain_thiol groups,
e.g. cydeeiereof thedigst amlmacyﬁéfgpghngylr%ﬁwh &9923151[%‘5’“@%‘%6*6 RetB-1e anti body
is gl ycqwéza%é@ﬁg ﬁ(&l'ﬁﬁieh}td@c%be rRRgkdbathyEn Oxdibty B GHRS ndl&pRiuc! eophi lic and
capabl e of reacting to formcoval ent bonds with electrophilic groups on

li nker noi et iLdkewissenyclaqrisibc grappsemtairygTagiptyiingdpdehuy arg apt IV@teéé‘? 8f¥esych as
NHS est &f8), nidBlyl, 2&1%&3@ on?AeOfn}Qﬁﬁ%ecﬁtos@Iﬁ&I%bﬁ f(?@irézﬂﬁ%arb()k)lléte ,ah&yl and

benzyl hal1des suc hal oacet am des; (iii) des, ketones, carboxyl,

and el eythwleazsieauyss capable af wwacking fofomm %alewah?éd% PR ERRRS 98] n

di sul fi dgger rhoi&ies %Y@ﬁrﬁ(b%aé%ﬁﬂs%ﬁﬁimg dchRHsREs IBYashEINBESs, e ki, for 20
conjugation wth linker reagents by treatnent with a r educi n&@agent such as

DTT (di thslofermeies.tand ycid edidps: 6 lky] #nd bepayhipdidgs soeh ashaloageganyigles; @dor et i cal |y,
two reac&l(’éﬂﬂ?de%me@nes Eﬁfﬁdx?pallfﬁlll‘@@mn&d%bﬂp'sonal nucl eophi lic groups can be

i ntroduced into anti bodi es through t reaction of lysines with
2-i ni not hi ol aéergativelya fsiprprgisi PmpEgng e AR BYVFKIOReYMBRCani ne  into

a thjol. Ui RGO AR HOR pEStide by diGisi MNEREP B DRXK rddyEBmpgsepr oduced
by EIb)dl fi ca’téiA%n yg? t he aﬁ tib m(l)l dy tgﬁt} nt};odulge el ecgttr ophi |'i CyITDI g?l es, which

can r eaceshgtive 1geiess euering the tya paitiorsed the comusaihathes diasent cRSYOHET & drug. The
sugars of. 29£t¥&935€y Jegitoﬁ gnc‘?)ﬁing Q(Pigk&%em whRh Q¥dsFoZ&Giroyethfdesited propd@dsiopdat e

oxi di zi ng reagents, to form al dehyde or ketone groups which may react wth
the amiWeceugals- of |inker reagents or drug noieties. The resulting -amne

Schiff base gihQUPRoMBYentddinRniuR AfikdaY tal b@&ﬂaﬁl%ate@fo dMaycepOrr@@uced, e.g. by
bor ohydri de reagents to form stabl e ami ne I n one enbodi nent,

li nka
readfi onstisptayifie) for PRI B IENg PFe - TaeRting Wheredh (he g9 ‘31091’ “BEeRIPROBYERSC Swi t h

ei ther o) AGHASRd VthdFRRnOfoNSNEH B ReRBAoRBbb@dabSjugmy frith Gﬁed:uﬁlﬁﬁthﬁnw
(al dehyde and ketone arou ps in the protein that can

appr opr i g agﬁlftﬁﬂb%a&% a0 éheﬂra@ﬂ@m{sf-‘létﬂ(}%’rﬁé opgand Iér‘*'@caﬁfl’lﬂ‘bg{"éﬁilsé’(??ﬂﬂg?ﬁ?f]etg) I n

anot her gmg,hgggggﬁ(e%r Qthidisclegpi ning N-termnal serine or 35 threonine
residues can react W th sodi um neta-periodate, resulting in production of

an al dehyde 4uibpfy Podealings3g16 PCTI US2004/ 042619 in place of the first
am ng aci d ( Ceroh88RRes &f Bk HRRent (nk8Rdh cﬁl K&Qﬂhéﬂ%ﬂﬁeﬂtﬁdbhtaﬁl H3BodA6; US

5362852). Such al dehyde can be react %l}druag%a ﬁﬁ? |1I nker
nucl eophhqugroteinareaaypoietios i agmqwp lubt oF: o E'I@) eé%f" fcl ude, but
aL e not hbl@itl)és%dltébfb fﬁﬁdd&'lﬂ@azatléﬂ'ﬂf @he, anﬁ?’dliily %Watgh&ldbl&@bl@iﬁlﬁrsONbighnntmgd razi ne,
t hi osem car bazone yarazi ne Ca.l’ y at e n a?} t, azl.de
capabl e BPTPEaEt Ve SP’(S‘“F(?PWFFW%‘F b“éﬁ‘i‘?cﬂ‘gﬂfzﬂ"f t‘élpé F‘¥‘?§ il $1Y°c91 ps on
li nker nmeiplyhRs o Bllylehd M dol/pRBAERY Sycbl) ezlruddyﬂgfhy(cel)ume tdexiganepdlgvisylsuch as
NHS esters, HOBt esters, hal g,f or %@f n]i aBCé‘d hal i dtgslé g‘P %{ al kyl and
benz3| halrshghgolyyiey pxeokdong ol hrdrglang. pplyyl 3 Gftipamra ety CHeBPdHEs, car boxyl |
and mal ejKy8ale@b MAser, 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
30 advantages in manufacturing due to its stability in water. The polymer may be of any
molecular weight, and may be branched or unbranched. The 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 properties or
35 functions of the antibody to be improved, whether the antibody derivative will be used in a

therapy under defined conditions, etc.
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Alternatively, a fusion protein conprising the antibody and cytotoxic agent
may be 10 made, e.g., by reconbi nant techni ques or peptide synthesis. The

| engt h ofwDNdosmsysi6onpri se respective regi ons encodi ngpClrastowa/opxsnd i ons of
t he conjugate either adjacent one another or separated by a region

encoding a linker peptide which does not destroy the desired properties of
the conj ugat éﬂlgw_gﬁLlﬁalﬁbt her enbodi nent, the anti body may be conjugated to

a "receptor’ g&é@ J%%v%tfoﬁ% a?pml&ubﬁ)to Rlbodibd Afl aR by pRdpriafd aﬁﬁ%’éﬂ bindfn@-  ar geti ng

wherein the anti receptor conjugate Is mnistered to the patient,
f ol | owe dspbryficite mBeddrabiy, thersbtndips ciendjinguthedsal mnﬂ\ﬁétlfei Y eReaifif Brentigaisng a

el e | 19,808/ BAC AR AR HNBHUAL ke rdasiy, aRiodia B siifi) whi ch

i s conjugate .. a radionucl eotide). Antibody
Deri ¥at MI@BSBﬁJ@fOTH@raampI dieaiiosis ofpdiscpsee Opqhé%‘éqﬁ injapRAERalofniibedicn of their t her

modi 1 eqtd SGPALA enb&%ﬂérf g{ﬂﬁéd tg%%%gmibeaeﬁagbﬁusmtﬁw@ss nbf@tizig € known in
the art an rea y aval refer

noi eties suitable for
der i vat i antibdies opéntibpdy ceniugtses Naar lemifiag @Wﬂ@b‘fﬁ Bﬂh%falffﬁﬂ?ﬁ’é‘bgdle%ﬂu‘h m ting

exanpl es afc_pﬁat &'{1-\15[5{%# %@g@%}g{% 1'aﬂﬁ I8, anfleiD B! ﬁmtmguel thbd(geh,t O

pol yet hy ene glyco mers of ethylene col / pr opyl ene gl ycol ,
car boxy natiFR% hid dng Sk C artibodign Alﬁtbp?lvﬁi ¢jgepted %awsbﬁﬂl?(ﬂo IyPpRSidg ontiegns

pyrr |ld B9 ¥s Ascbofis 1gaqane et hyl ene/ mal ei ¢
anhygrl d &?ﬁgﬁ%@%wﬁef%g&%hgﬁf% QJ e? th ; er0 ﬁf)nbrrég ymers or random

copol ymers), Where thi@ntigears opolyrspijdenit maﬁw a FYIsPS @%@ylﬁw?@tghgﬁc@ﬁ@) gl ycol ,
propr Opy&%ri%aﬂi s?ﬁgk%s ar%?ﬁptp?écy Eﬁemplﬂ'gf %ﬁg@ﬁﬁﬁéﬂh@eﬂﬁoléﬁﬂe@ Siatbydngng oxide

co- pol yners, yoxye ate ols (e.g., glycerol), polyvinyl alcohol,
and m xt gowth hormqneoﬁclum lwénanyar hgmaae pndfios e Sroaitbdipgee: gy thave 30

advant agggmbik BRAMAELH beﬁ‘ﬁhﬂgﬁ Hofindrk Sth%ﬂl%hhlhfaﬁng KbrMBie lipopldi@ing0l ymer may

be of any nol ecul ar weight, ranched or unbranched. The nunber
of 6l ynalpha-hantigyprn insalin tfsﬁéalamlfi“ll}@éfhﬁﬁypf\‘?’é‘?‘l}m foigls Simpisiine RETEANG ne

pol ymer Sca‘ﬁﬁt@mﬁtlhéﬁl%%hohﬁ&ié giathebe ciol?tﬁlg?@df@’rs Qich adifabbevant, taerexul es. I'n
general, the nber and/ or té@e of ymers used for derivatization can be

det er m n@‘tﬁu%fa@@dTﬁh aphbyns; Yile P@ﬁ@t?fn@t‘cﬂ?w fagiprs sydas PORiR Sy, the

par ti cul kLRSS Rife Qffad@nd 4Paihiaten Qf:twh@@ sidhtds BRMBhater BEmbmiie\ved,
whet her the anti body derivative wll be sed in a therapy under defined

condi t i ofissue-peplasgnagen 2‘6’(55900@:‘?@@GDWIQJ@G’@‘QWOQPP@BQ‘GUWPWG’JW Dpecificity

The gr esﬁxmor hdVRREARR-alpha R bEE k& hhkhadd) RIABAWSE feg@hted BY 2@ REAPT | at €
antigen bindin speci C|ty Preferably, the antibodies us?]gm; met hods of

t he i nveRrtrpgty ’ﬁ-,c@l ypessiefl abd fegretedy; |h§’é‘ﬁ%ma‘tr?iﬁlﬁgea‘P@a‘B‘PﬂP‘i¥é’i“3%lP ort ant

pol ypept Liges: a MbFaritingh SicBR Humd@raiibhisg; Mﬁell@ﬁalilhﬁlbltiﬂgelﬁﬂstaﬁ@ 5 are useful
for ther% or diagnosis of diseases or disqrders in. a m"r% Ant i bodi es
gHideng i

of the Bri-Flsin; irglenin B haipy gromglaxinygeuse BaRadetEPPIasHIcHEas BT bodi es,
agoni st ﬁ]ﬁéﬂ?ﬂgfoee?n ‘sudh@l bétalidcBinage; DNakd; wh@ﬁoﬁklcmmbmytegmplu@at es.

Non- 2|5I m griuggn (%)Sr%%l suc?h z%fC’IELhAeérl %gl?lgltnl Eg.:ctlelrl‘llt \Ifalggl e{rggdolthréﬁal growth factor (VEGE);
receptors for hormones or growth factors, protein A or D; rheumatoid factors; a neurotrophic
factor such as bone-derived neurotrophic factor (BDNF), neurotrophin-3, -4, -5, or -6 (NT-3,
NT-4, NT-5, or NT-6), or a nerve growth factor such as NGF-B; platelet-derived growth factor
(PDGF); fibroblast growth factor such as aFGF and bFGF; epidermal growth factor (EGF);

30 transforming growth factor (TGF) such as TGF-alpha and TGF-beta, including TGF-31, TGF-
B2, TGF-B3, TGF-B4, or TGF-B5; insulin-like growth factor-I and -II (IGF-I and IGF-ID);
des(1-3)-IGF-I (brain IGF-I), insulin-like growth factor binding proteins; CD proteins such as
CD3, CD4, CD8, CD19, CD20 and CD40; erythropoietin; osteoinductive factors;
immunotoxins; a bone morphogenetic protein (BMP); an interferon such as interferon-alpha, -

35 beta, and -gamma; colony stimulating factors (CSFs), e.g., M-CSF, GM-CSF, and G-CSF;
interleukins (ILs), e.g., IL-1 to IL-10; superoxide dismutase; T-cell receptors; surface
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anti-c-nmet, anti-VEG-, anti-IgE, anti-CDll, anti-CDl8, anti-CD40,
anti-tissue factor (TF), anti-HER2, and anti-TrkC anti bodi es. Anti bodies
di r ect ed woanesals3s16n- pol ypepti de antigens 10 (such as trurws2aesemiat ed
gl ycolipid antigens) are also contenplated. Were the antigen is a

pol ypeptide, it nmay be a transmepbrane nolecule (e.g. receptor) or a

|i gand Soewbrane paota%\%%qay peselerng elopyalaptigasPdietsor framale? PRSTHLRS es such

as reni hje BTV SHveMhE) tﬂaﬁsrpei@pl%telﬂsnﬁdrmﬁg fweﬁwgwaad@{sﬁwrbgdm RReidId bovi ne
growt h hornone; growth  hornone rel easi ngz act or par %/r oi d hor none;

t hyr oi d i8®gtnsIsEehi a3 GTHAR (BHED, (R P6rit ermCAMEVEAGHEd VCAMaFPRSi n: i nsul i n
A- chai n; sl dafttaiahidfn S@1a8 HERD GimBR3bd FERS Rbdphd! M SabRHAdtiahP of 10 ARRE
calcitonin; luteinizing hornone; glucagon; clotting factors such as factor
VI11E, flisesd@elypoptides j ssue fact or (TF), and von W|I | ebrands factor;

anti-clotti ngAﬁt%@ﬁsC}&SanﬁH&:hes%ﬁcﬁﬁags%BBy S;xe éditobi@dent cﬂ@{erﬁréé%lﬁtlﬂl\fémﬁ(ﬁpt or; lung
surfact ant; Igl asm nogen acti vator such as urokinase or human urine or

ti ssue- tipgledediTa sroioinsgach a8 SD3vEP 1Y, BNP; CRANEESHrnd ChrsBsPberftbsooi et i ¢

growt h f@eh oL e ntdOratnt FRich ASGHE BIFSedepet, c}rmal PR3 3NEERPREGoredieRR@ldnnase;
RANTES (regul a It) on activation normal M}é T-cell expressed and secreted);

human m¢lw&@g@ch| an L Farhrdfaol. w1 -4t dila-4. W AML VUIPay4/Bhintegrinyndl bumi n such

as 'wm%%ﬁﬁ@ﬁ% Rl MO R 's%nhmyg A% sl aNGEicDAsRk ax.n A chai n;
rel axin rore axin; use gona pl n-associ ated peptide; a

m cr obi aCD D]lb@ﬁl&i)a‘d,les)s golwtlafctomstsach adﬂ-"a}fagasue Disks €TF) 1 HH- Baalﬁwlm:b@wpm

T-1ynpho ass t

activin; o%’/]%@&,u a(r%eﬂeerlllglots‘r‘1lc a[pg %%ﬁ%ggﬁ&%ﬁ%&%zq%@éée% tlgfr]s /‘ﬂ% hor nones
or gr ow taceparct abesty (QBmtee(tpmorM;drredBptor, {8ttt giraeih ot rls some fmelmdmlqntsphl c
factor such i n t ophin-3, -4,
5 or RS G N eI I R T L O R P Cch s
NGF-163; pl at elnesbmd embadadenyy; @lwmhlbb@mfcthe inyeRB@F) cafabl mﬁblh@lsg S@Pmlh’ thact or

o T R BL, AU g ol BT )

(32, TGFepe@BcallyGra (uBwy angigerT@rer¢ig Bre tmngnﬂntlgﬁnlls Ras aghugen différansiagien factond - | |
(1 GF-1 | owt h
factor a{1g L@B ﬂr&t}a P) ﬂ@&ﬁeé%@od ng;ge;:snz']sn( %Elc & Jfgﬂ:(‘fg)émndégibgphﬁe bt %ﬁdll , CD20 and
CD40 er gpbhﬁcqﬂm |t<ean CR;prajsinebi snnhg embediments tap prsibody ehthmiovessipmis capablseiie

| ph 35
o 2}90991(5}9&116% #éﬁ&ﬁfg% 4 %B?f?%%gfe%% GRS Ch 5 s bith bR hER 08 apha, 39
and G- CSHitibodyrif grel lwmlms ¢apalsly of @n@ng speEIﬁszalkydo 8 QDmotels apher tb%i dR1¥4Ps mut ase;
T-cel | repeptRline Jdﬁﬁe‘:ﬁtsfsgn %é@(t:)t ) /tl%q;f%ﬁorp g@'&@@@%ﬁ(@ﬂgﬁaﬁcmqpr ane

protei ns; decay ac el erati ng ; viral antigen such for éxanple, a
portion @)CDtph@ﬂHDtMe’eth%&e(FBﬁb Inwram@p!mdtmqﬁsweamb@dywé Fhen@"eﬁ%@e%?@a@e

addr essi cﬁnggs@L&ﬁc%ﬁy t&hﬁ@f&h@:ﬁ)zo IS o aiiaS, ASnHdY 8F thCbRionCDL1C,

CDl 8, an | LA-4 tumor associ ated antigen such as HER2,
HERZSor isEmableat bipdiog Speallﬁidall‘}’rtag?il?éﬂ{c b some gmpodimenti &n apibdy ofghg nyenéign

pol ypept fs@§ab1te{ég%ﬁ,&ﬁg§petﬁ5a®na PRl BSoRREBHRASREM RibRYer fERRdidEant of the

present 1 nven _ ' ' '
binds an antigen that is not expressed in an immune cell. In one embodiment, an antibody of

the invention binds an antigen that is not expressed in T cells. In one embodiment, an antibody
of the invention binds an antigen that is not expressed in B cells.

30 In one embodiment, an antibody of the invention is capable of binding specifically to a
cell survival regulatory factor. In some embodiments, an antibody of the invention is capable
of binding specifically to a cell proliferation regulatory factor. In some embodiments, an
antibody of the invention is capable of binding specifically to a molecule involved in cell cycle
regulation. In other embodiments, an antibody of the invention is capable of binding

35 specifically to a molecule involved in tissue development or cell differentiation. In some’

embodiments, an antibody of the invention is capable of binding specifically to a cell surface
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i nclude CD proteins such as CD3, CD4, CD8, CD19, CD20, CD34, and CD46;
menbers of the ErbB receptor famly such as the EGF receptor, HER2, HERS3
or HER4 rwoepdsws3sieel | adhesi on nol ecul es such as LFA- IpPCTN®003/0435150. 95,
VLA-4, 1CAM 1, VCAM a4/137 integrin, and 10 av/03 integrin including
either cc or (3 subunits thereof (e.g. anti-CDlla, anti-CD18 or anti- CD
| b anti bobrds.) In sgmownbodiments rs anfihedy efheirntion js sapgblefof bingipg fopRpmoT G- ( 3;
al pha inp r - ce Aedt LR kin, such as IL-8; IgE blood group
antigeng&ﬁé%g?gggggﬁﬁégg%%%or?ﬁQ&kgkﬁﬁt3. receptor; obesity (0OB) receptor;
rnpl recept offy on€Empodiment it aitihodg o the inventiapgpreapablp eithinding secifigally $ets herein
are VE . 0, .k of HRIhBntidad 8P bhidiaeh C24. 15 In
some eﬁgg%$§%ﬁ§5%%%ﬁ&%%$?%§§§ 0 z§ﬁ2&§ﬁbentioﬁlis %?Eable o# i ndi ng
sped f i spdclfigaltygo agytokinor antigen. In some enbodi ments, an antibody of the
I nvention is C&B%Rlb@diﬁien@hﬂ%}o&lgs of SRS bkl GRdrb YaphBle Bt BiIRE spRAkEMG o Yher ei n
the tunmor antigen i1's not a cluster differentiation factor (i.e., a CD
pr ot ei n)moldcnle Sonkyed mpastiutngenesis- Brangiher dsdadiment, ppbogiayefiikg BYFIHQN ¥&pabl e of
bi nding _specki. 1 et RolvkdinSRBB-881Q9di nents, an anti body of
t he inv§aagﬁﬁkFé&gggﬁﬁ#%mg?gggﬂﬁgﬁd?naispgbi i%ally toa CD protein other
than CD3 or Gbublelantigopsrer feagivonti therep optipnallnemiugeiaq togtther leretefititsn | s
capgbl e of, Lindi bl bR, FR RhAhEIRa Rt Rl @19 or - CD20.
in gogmsuge%agﬁgﬂr%%géqg%e&%%@goﬁgﬁdg e{glt he 1 nvention is C::Japabl e of binding
speci f i cadeptyrst fragnmnEf hesstradlerulss kreg: theteatiacetyar domainggd geccepipR ivkeritsed  an
anti body, of .t he i.0yerfd omiks, &APaRlEsinPhe RiiteRBraaDgpiebils alnlby ubdd £5D19 or
CD20. Iﬁsggﬁéggn odi%%%@gvazh an??to%?g%? theeinzentign 25,isucapable of
bi ndi ng tepevivhpgsal BychesllGpade dprived G acned Sorsen ¢ @Rc ALl SEYT 8-t he
| nvent | o &?is%h(}c?nh%% feef? ftraﬁk‘f&ﬂl'eﬂ?;a%@(ﬁﬁﬁiﬁdn@ébﬂtﬂq&@to@ﬂr}ess thdkrRB8erftrRQdI nent ,
S

an anti bo e I nvention an antigen that is not expressed in an
i nmuhe cudlécnlel Othen entimvirouid ferns thegaef wssful frs @epaing anikodies yalthbs BRABILAS an
antigen fhat 4s.not expressed in T cells. In one enbodi ment, an antibody
of the invention binds an antigen that is not expressed in B cells. 30 In

one enbodi nerihamzgeusinalifonmylations t he i nvention is capable of binding
specifically ']f]hgra.?eutig%rhluisaﬂ[)?{s] c\Sﬁﬁariinﬁ‘@é:ﬂ ALy offﬁﬁtimentidnﬁréﬁ%réﬁﬁbpdl ments, an
anti body of the Tnvention is capable of binding specifically to a cell

prol i f erstragsrhy mexjog theentijboiy bavine the desserecerBbRIT LR oPigRal ant i body of the

I nvepti Qi LiSiof Qb1 REAGINGPREG IoF tStlideYs (ROnAgBRE BhaRchaYA ved in cel |
cyc?g (r)@égl}?lgé?agﬁ%%ﬁ ot6her esrrb(c) i ner(l)té,t ér? Sa(nt inbgdy, of tfg)%bfi nvention is

capabl e Ssfentisibihredition Qsgbéi B ¢A330). mdheformp phagueqys solinngdyepilizsd As e
devel oprgpt aféq ﬁﬂhd1atﬂin§.f§£c%ﬂhﬁlél£drﬁ&s, ek&pis@ETRr stabilRdk Memntoxicd® ant i body of

the invention is capable of binding specifically to a cell surface 61 WO
2005/ 0638dBeIECH heSotes aubaprgnsionsenplayed; snddpiide brfers such At BIOSRIR®a nt | hody

of | ][ he i éf’i‘t\‘zﬁé’] thisQfind $adARRBloEniO hicil: AfioR@akt9indlulitAFBscorbd Ucidy@a ndethédnides not  a
ce sur

ace receptor polypeptide. In one enb%@;ne_t, an anti hody, of the

i NVt i aneservadep sbplbasoTtaBpariiRghd preaY RERRIYR ¢ r&‘e’nﬂeﬁ%%nlb‘i??‘?féa‘?‘r%ean ot her
enbodi MeRt, el Ml RRIE YoeRSetioRfind dRYRAL,] MBndl,SubR ety afcolil;tkiynparfbens
specifically to a cytokine. .

such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-

cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as

serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as

30 polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,

or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,

mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,

trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-

protein complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™ or

35 polyethylene glycol (PEG).
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I n one enbodi ment, antibodies of the invention are capable of binding
specifically to a nolecule involved in vascul ogenesis. |In another
enbodi mnenvo 2e0mdesdi es of the invention are capabl e of poirnsevg/o42619
specifically to a nol ecule involved in angi ogenesis. Soluble antigens or
fragments thereof, optionally conjugated to other nolecules, can be 10
used as i mmﬁbgmulﬁf@ﬂn hgeetremay 4lpycoatain here thas ongzsivg somporhSMETFESaRb| ecul es,
such as g, rrtﬁecxgmcﬁffmdfcgt TEAL #eQbd &)ﬁ?e'%@obﬂml)&%{h%nﬁ)ﬁmgnmfy%@ﬁésrmel lul ar
domain 0O ceptor3 can b e

used I munogen. Al ternatively, cells
expr essidngotadeersetysaitsataatt ether. fathonelpaules ax¢ Sb’éabb‘slééﬁeatsm cerpingtitfifhogen. Such
cells c vedl 5.0 @ yrce (e.g. cancer cell lines) or may
be cellg'Hl &Sﬂgﬁgvg% been tr% %%%%ﬁ%’ reconbi nant techni ques to express
t he % r ansmeniihanacivd Bigredieats mag als@fohentraamdugmoeanwlermwdt fepesPleysef ul for
preparing . 1]?( A& 5nidh tl,so f fymeDizatio O Fedafiplehe art. Pharmaceuti cal
For mul atf 6n erapeutlc mul at'i ons conpri si ng an anti body of the
i nvent i dmdmmnq@ry@cpaule@ orrgqalatnstnmr@pgesuwndmwlvﬁ@eﬂlﬂ@e@ﬁwh‘s@dwwwﬁg t he
desired ém:f 2QaR8Y Sip8dcas, eMubim accept abl e
carrlers %géﬁgﬁﬁéﬁﬁgﬁ%ﬁégghﬁﬂm8% b 01‘Qarﬁ)]?onfpsOPharmgtlce]htlcaI Sci ences
16t h edintibosphe®s aligrogmulgions, (l@gﬂi@l)tl)files mni qan@apsslieﬁi ofin gaTesdsien| dtons,
! yo (? g C%gl s areoélgaﬁ)%eﬂhlliggzizf w11%a(39§1cal'%§féﬁ&rs 3bh @diGias, '0ser, A. E@XCi pi ent s,

abi I's are nontoxic reci pients at the dosages and

cpncenpﬂé@ﬂbns enpl oyed, and |nclude buf fers such as phosphate, citrate,
hi stidine a”dl;or.@fé}ﬁﬁuaﬂsﬁf%@b&us% !f&fin w%&dnﬁﬁakt%eﬁ ﬁmkt% lsiienanaseeidiiyc aci d and
nmet hi oni ne; preservatives (such as octadecyl di met hyl benzyl ammoni um
chl or i dexccdveplisired bbi Sittiation Sidugh sigale filtpdiny BB chl ori de, benzet honi um
chloride; ph e(p{‘éﬁe)ége Opapﬁeﬂé’llnaﬂe%ébgfed §ﬁ1kalﬂe eR fl@s&ﬂ%ustzﬁﬁ&&h as net hyl

or propyl paraben; catec resorcinol’; cycl ohexano entanol; and in-
cr egdl ) :rekowprephreleus iclue beghipermeablematiiegs OQWGthY%P}rOé% Hﬂ’lvé%efs OBt i des:
pr ot ei Ny, ﬁﬁfmogﬁbulﬁ%rf H{%%\Jel%ﬂ QhicH §laffckdbre Althd 1BH BOGLSIALICRS; e. é",y drophilic
pol ymers such vi nyl pyrrolidone; am no aC|ds such @gg%@%0|ne
gl ut ami rfdms.zes WQ@PW@ plegphrastainpdyielepssanatricss inclpde pelyesiiph ari des,
di sacch a(% %Eﬁ]l’l :ﬂgly@t Moxﬂ}&ﬁﬁ%ﬁcﬁﬁﬁﬁ dr@@iy%ﬁ%ccﬁbyﬁ SiGlactiddB(IN®Se, or

o

dextrin agents such a sugars_such as sucrose, nmannito
t r ehal osit.dNo. é,avaaﬁ’lt%mop@nmm pige-glupgicasichang Y. erfryhg elyiappte gowdearadable et al

i eNiGhSUrpPRONant s such
e R R B R B R e b e
2005/0GBBEEDTWR%&EEHBQﬁ@ﬁQﬁQQSamh@ﬁﬁothM®@1¢ﬁW%®@é@ﬁCﬂwymﬁFgﬁlcontaln nor e
t han one _act.ive FaclaNSVIRRS, _on bein
treatedelE?gFgf% %gp?ﬁéggﬁﬁ(ﬁgqgﬁﬁﬂ%ﬁﬁéﬁmgﬁy act|§%%#§§ﬁthQ&&ﬁg£no )
adver sel yn;dfaé@atds anddattic atithgtycolBuashl qmdﬂe@iﬂa@sofaloéﬂcsm forbrey 190 deyapertaip

combl nat ) el 1 }#glteﬁls F3horllk B BLRRL! Whed QleatslificRithRBIREANded, S The
active H?bréﬁLS

e ent apped in nlcrocapsule_prepared for
exarnpl e, remain in the body for a long time, they may denature or aggregate as a result of exposure to

moisture at 37°C, resulting in a loss of biological activity and possible changes in
immunogenicity. Rational strategies can be devised for stabilization depending on the
mechanism involved. For example, if the aggregation mechanism is discovered to be
intermolecular S-S bond formation through thio-disulfide interchange, stabilization may be
30 achieved by modifying sulfhydryl residues, Iyophilizing from acidic solutions, controlling
moisture content, using appropriate additives, and developing specific polymer matrix
compositions.
Uses
An immunoglobulin of the present invention may be used in, for example, in vitro, ex
35 vivo and in vivo therapeutic methods. The invention provides various methods based on using

monovalent antibody fragments having superior properties compared to conventional
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by coacervation techniques or by interfacial polynerization, for exanple,
hydr oxynet hyl cel | ul ose or gel atin-m crocapsul e and poly- (rret hyl net hacyl at e)
i cr ocapswbeyos/oeempect i vel y, in colloidal drug delivery peyatseia/ offcas

exanpl e, |iposomes, albumn nicrospheres, mcroenulsions, nano-particles
and nanocapsul es) or in macroenul sions. Such 10 techni g/ ues are di sclosed in
Reni ngt omhevalintantibediest icesrtaigprbplogisal rarditieng it is gpressemgind/opdesizgple to 1980 . The
for m at};pA%dnyd h&gf%gdléso i) iR iRBER ShEdbduBaitbely Rey atedritd e. This is
readi |l y “acconp tratl on through sterile filtration menbranes.
Sust ai nﬁﬁbfapelht@ais'eonpfﬂépatrla‘{ql‘ommwe@ES%IF Bpdnried aCl%il%Sa%‘F]éa%‘k%l?fﬁqc@é of

sustai ned 15 @@@;ﬁ RERRRL ALICONS IR K RRIIRLIGRAN © sbRkd oo8s of S0 | d
hydr opho e s cont al ni ng he 1 mmunogl obulin of the invention, which
nat rs cesnmroélesmwfh@ sugly frﬁll@ttle%ﬂq%lﬁj’é@amaﬂlb’ &qdueed ogelgminated.; ¥t is@lsogr i cr ocapsul e.
Exanpl es ,of ?ﬁ%f%{ﬁlh&%ﬁbé%&é@&aﬂ V&S (&R Bigh hiedr agel s (for
exanpl ealdvan %@E lge?dg%g/ogﬁ net hacryl at e) 1po:yy(w n Ilgl gohol ),

pol yl actpraslem 1r(vbnt®n provaes thigs an@bories, vidh can bp pist jorer@riely oL PEPUEAATC aci d and
r ethyl r2dahh 8ia 20 s&k N EbeREnME WY ind&RbApRvideegr adabl e

| actic am“%”lij yCco uud}gé}dﬁ@&ﬁ’% rrerggrg)ach as t%MLUPRIa\I DEPOTT"

(i nj ect amnltle)dsmﬁraas@*ﬁe@@gsec@ngm etisepmprasing administering t @ sthiget Baeed ¥opol yner
and,, | e‘ﬂ%&%{ehéjaa é@%f%}ﬁ{l@hlb@d\}ﬁf a%ﬁ-leﬂtc@' risinga Q¥ ?é ﬂﬁ&mﬁﬂﬂmgaﬁphﬂerew| l e

poI frer 5T oa0E ene- acetate and Tactic acjd-glycolic acid
enabl e It dgse mfreavnsil Ao bEhe Mrboéwﬁﬁgnlqw of thp4nvepigqn dgparid e%g“d‘?l’é)@%’lb:? rel ease
protei ”%s&fh ﬂ?%%é&d%r(o}ﬂr B@c{a &qﬁgnééhg)r}n&lma@e&uﬁ&fd@l@remﬂmnogl obulins 25
remain in t Hey may denature or ag,q% %ate as a
result of exp‘mﬂbp@e&@ therm‘{egtlm@nét: us@s ar wigeRistig ParAally qr SU Bhgek e ol ogi cal
acti vi t Yoo angh RASEH i GRAMICS: Jnl anky bFAUNBOSRKGHEY ot 1G8I ot s al egi es can
be deviséd Pzat1 on dependi ng on the nmechanjsminvol For
exampl e antﬂbodudﬁ@f@gwelg@np@hnqtiﬁ@l%ﬁmsgw PEIVEy Sromashes Perigs- eccordif 51 ecul ar
S-S bond deg@tof ﬁlg Qﬁtgﬂggh lSemst Qiistibit A dRcikibhRIENaMIRy, el abh bdlzat i on may be
30 achi eve ying hydryl residues, Iyoph|I|z ? fron$a0|d|c

sol ut i orwltum@mtmmgihqgnﬁg@mlgmrr@ Phisete AF 0 0&@“‘?@‘“&‘6‘&)‘1"&5 It Ravigdhd i ves, and

devel opi g, SRAG {hich HANHERY oﬁﬁite'iﬂ%ntlcfﬁ(%mél%a&ﬂs@J?chlh'ﬁa@&ee Aabdoamunogl obul i n
of the pre%ent I nvention may be used in, for exanp in vitr o BX 35 vivo

and in viargosdieyaqrealzs endeRisANS OTTRRUSE n\}%ﬂlﬁeawom‘i - e anghorty Bie et hods

basegd Ogn{f&h&gcmggyeﬁlf@rqﬁmﬁﬂfl%\%ﬁ%é!n $imBER onfaditigBe SkiP&dyi vith the operti es
conpared to conventi onal 005/ 063816 PCTI USZOO4/ 042619. nonoval ent
ant i bodi aggen wcke@pitaatigengelt W ioghibusd: CiRrPbly-dhantiesn iF 8 W@%‘b%rgtﬁ’r“y and/ or
desirabl g jtQe Utilize nonoval ent antibodies. Al so, in sone instances, a
therapeutic anti body may effect its therapeutic action 1. nvoI Vi ng

Wi
i mune syst emnpeelprbaimesiap apihofy ef the FYeRtqa canRe use @@f‘ﬂﬁerthc’dff?fﬁglfl? i8R ADCC,
p][‘ agocyt Qsinfie AN 2 Giect duffeSMERors b Hi48db0R Swhichlthd Mtigesdofidlyl ieddtomeealer at e for ms

25 comprising administering to the subject 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
30 of an,antigen transgene). An antibody of the invention can be administered to 2 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
35 of antibodies of the invention (e.g., testing of dosages and time courses of administration).

Blocking antibodies of the invention that are therapeutically useful include, for example but not
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5 antibodies in which such activities are substantially reduced or
elimnated. It is also advantageous if the antibody is of a formthat can
be nade aWbiisawsily and with high yield. The present i peeniscem/ opreoyi des

t hese anti bodi es, which can be used for a variety of purposes, for exanple

as therapeutics, prophylactics and diagnostics. For exanple, the invention
pr OVi de §mitpdtohentisc-BEL, et ¥ECRgnt-Tgf. g8, 11 amfianteriaramangd aBBﬁ‘B?ngarc

adm ni stef Rgs. t’ﬂ]eaanﬁbg?ﬁeggfﬁhb hvBRed caarbemea t%@l%ﬁtf%ﬂﬂntademy@mgy%ﬁbﬁbﬂ e antibody

fragment conprising a single antigen binding ar whereby the disease is
t r eat ed preAeny/delfy tagerrenge Pﬁa@iﬁ%hofat%gmﬁ‘f@t $peasedisordrET it CB‘H”H%‘% 35PHEe herei n

can be gﬂfﬁ%ﬂndrﬂlaﬂ & fe@ﬁ%ﬂ/&r écﬂ?ﬁ %f(bﬂg ¥} 186k lafitidh nfdleRBI8S Sichingmat ieds

describ herein nt| Ies o e i nvention can. be used. as an nt agoni st
to part ihahﬂe@'toonalfguﬁﬂtyﬂcblpecljtgn tyrpaas; nepydeukerias anddypRieidlispancies; 15uengly o, " ex
vivo angﬁ&lr as'trg \’1‘8' HRLERURS oth@lo1dn8ARE maQBFhaBd1, dpitBelibb swéthdl hatli es of the

i nventi tan neut g?l ze antigen actl vity from ot her speC| es. Accordingly,
the antidsodiels dgf)rdglh,eandmﬂ@mna‘@ry, eegiogsaicdadEpyolagis #5ofdess: speci fic anti gen
activity, e.g, onéfﬁ &t, %%lldc g%tbeﬁfoﬁﬂéﬁh%nﬁbﬁ‘Q shdrricABh 11581, antigen MhdBN
subjects or in ot er |an subj ects having the antigen with which an
ant i bodynlmlfltSttllrﬁeanﬂmﬂeﬁ@tlvlb’rbYdﬂQ%l@g Pé@@f@fﬂé%‘m@h the HEWB&?F?B@I MER5EFh,  mar noset
CYNQyD by TG B the BorRBFond Ahyad iR Gk | body of

t he 20 i nve hé ﬁ%ﬁuéﬁegglﬁg%&é or I nh %tbl ti ngﬁogn{ilﬁgfeé%ﬂ?ct?ﬁtl eilﬁlﬁ

cont act m@ecuheoraaﬂlulbmyyntw The inyeationho; fepiwresigeapiarfipgeilicfntiadie Wty is

i nhi bi t ed, B és@grﬁ%?glvéﬁt hgari'l bﬁ‘] 'g@ﬁﬂnﬂege@ vd?t‘klrf&@%t@f &h%tfdm tARkGHhiBiting N one

enmbodi nent, an a %/ the i nvention can be used in a rret hod f or
i nhi bi t ianyrespansesrtbat gvon qun@ﬂ@@b}@&@@ﬂh%‘%&ﬁﬁ@@%& LhedP ety n whi ch t he

antigen eﬂg&ﬁﬁégeyaﬂtfbo&{gtﬁét%%fefergﬁ’y &%@lﬁél&élf‘ﬁln@-dﬂlgﬁhcﬁieeéptﬁgzoﬁlpleké%e subj ect
an anti body ‘of the invention such that the antig activity in the subject

i s ithhi bt agbodyradferiaysnion qap alsg gt P@@’r\agl"%ls%i’fﬁ@ﬁ‘ﬁlﬁmﬁra&fl%ﬁnﬁe% BAFLYand t he
subj ect ﬂo@nﬁatﬂ%r@iﬂa&ﬂ@o?%twatﬁlgteﬁﬁé?ﬁil lo¥ Bdrlial abthiies UPihe GEandafedgeda mar nal
expressing the antigen wth which an anti body of the invention binds.
Still fureeh®r aqtiyatiofybj ect can be a mammal into which the anti gen has been
introduced (e.g., by adm nistration of the antigen or Hg{ ex‘gﬁﬁ? n 30 of
an, anti gen t ri8Re#meRboditAenEn T ITERPOLHIIUEATE CPTHRILS 48 AnHboY FUY tered to

a hunan SRISEE agehtQs a&rﬁlﬁfst@ﬁ@‘tﬁﬂh@p@iéﬁﬂ)(lﬁ Sine eMiU’oﬁEﬁéﬁfs, thé huduniocaigabateof  t he
i nvention can be adnministered to a % . expr eSSIdng an anti gen
15‘6({ léy”tgeec resu

Wi t B0 whia8R/oF FRELEPTHSUHBEN Ibls Py 1are 4uerp tm%ﬁllu??é pi g or nouse)

for vet andRsidc HHERY DL e RhmAfocaugdty 1Hﬁillu[gllﬁeﬂarg@f cehlﬂdimzhlchi itbirds eln onRegar di ng
the latter, such aninmal nodels may . be_usef r eval ﬁehl neg lge t herapeutic
ef f i cacycrigdigient fhei HOMX SR AHES G VBRI SORT @ng aciid f*dosages and

time counaaplebr adRtbSkIE aﬁdnﬁﬁﬂoludeBhﬁ@ﬂ‘th@@eﬁﬁﬂlbhpﬁdmeag@fs doted heminent i on t hat
are therapeutically useful jncl ude [ exartgl e but qDot 64 V\D £5/ 063816

PCTI uszde%h@aQ gpgtangingiq praralichearinyy, aéa fvefRqtPRey R PONRATeS Y At i - oD 11,

ant irs i ntQabekRRseand anti-tissue factor antibodies. The anti bod| es of the

i nvention can be used to treat, inhibjt ession,. of
prevent / del ayARt&hodies effbengention fan begs eéther(?fc’“ﬁ\é%@ &‘{’ PIBEEODE; sor ders or

condi t i OfsnpBSiBeHsIiRh B@rapy. For instance, an antibody of the invention may be co-administered

with another antibody, chemotherapeutic agent(s) (including cocktails of chemotherapeutic

cw

agents), other cytotoxic agent(s), anti-angiogenic agent(s), cytokines, and/or growth inhibitory
30 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, anti-VEGF antibodies blocking VEGF activities may be combined with
anti-ErbB antibodies (e.g. HERCEPTIN® anti-HER?2 antibody) in a treatment of metastatic
breast cancer. Alternatively, or additionally, the patient may receive combined radiation
35 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
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wi th abnormal expression and/or activity of one or nore antigen nol ecul es,
including but not 5 1limted to nmalignant and beni gn tunors; non-Leukem as
and | ynphwodossaledgranci es; neuronal, glial, astrocytal pcigsedhaimm c and
ot her gl andul ar, macrophagal, epithelial, stromal and bl astocoelic

di sorders; and inflammuatory, angi ogenic and i mmunol ogi ¢ di sorders. In one
aspect two BF BeteiaagPtade inshdid iBtherspme prigeasate fnsmplatiasy @nd separels o | | gand

ant i gen, ,qgitfsiralid) iivhieh LRE, B @8RonaR te\thidod) bf e QRKAREA cBf odcli gk ering with
t he |i gand- receﬁt or interaction 10 involving the [igand antigen, thereby

i nhi bi t itagnd/eefo BWWés%S‘BWH?tWQOIS?fg}hFa%dJ%QVHW %ﬁ@“{‘?&‘ﬁer nol ecul ar or

cel lular evenfig.andhiRy! 'of‘t‘sﬁ@ mvbﬁ{am%a%hﬁ@fm&a%@utfceag@rm RhreSRAGHNd6d Nt i bodi es
whi ch do not necessarily prevent |i'gand binding but interfere wWith

r ecept orangtitaplgmicans. inchiding pyrentenal. WWFtWOU%WTaP%Wﬁ%@gaE%?H%GP% nornal | y
be i ni ti;akedsa¥nd Racsi Qa0 & Belinheh:, l;ﬁbﬁesioﬂmeaahmﬁaraab& ParcRBHPINRRDAES
antibodies that either preferably or exclusively bind to |igand- recept or
conpl exescludegntruseilirpiggvepgust INgaartaa inTapRTIOBIRLAF SRS an agoni st of a

par ti cul Qb A0tGE Nin8SEH], BleanfildRY RRMitabBOidBR bl Bg pulSHRARGH MirRilaAEt | vati ng
either 'all or partial activities of the ligand-nmediated receptor

act i vat i wifh dechinipgdasgs of thaastbedye RoENg ¢AR be RiraMovdable saicec & JWPRPLIORY an

ant i;podys, GO iHARLERs W B cutheS6iALNRS d8BEMhe inSaAMHWheBEahSSntiMstdlion pat i ent .
In sonme enbodi nents, the inmunoconjugate %) and/or antigen to which it is

bound | si Bfe oF phrevinal | zed by the cell, resulting in increased therapeutic

efficacy of tHR dnihBiYRERAPIHIALEME Ehvléﬁtiohkﬁﬁbé Remialed flosddChld AiRinidred it
bi nds. In one enbodi nmen the cytotoxic agent targets or interferes with

nucl ei ¢ ia@ifephion cmestqnhwgl@goqsléquwal TEchRgy | FRetops oG paideritianin {iscor§Ent s i ncl ude

any of tfaughs &R RRHIE CoceiL1Sd, ARt RdichRF ﬁhtﬂmal(b%ﬁ%hre@t%d Qhé@lﬁfc@lnm noi d or
a calicheamcin a radi oactive isoto or a bonucl ease or a 25

enddhucl @adison %“P ’é‘é’d’iclé‘él ngtientike Gapspeoh Bieéif?o@ﬁh tl}?élt%u gidpliygry pithe égeBhe or in

conbi nat im@metttbd b LiBGEiraticR Mhédhﬁ}fg%f lafiniRistARIAME. otlieP FactoRskndRa € an
anti body of the invention nay be co-adm nistered with another antibody,

chenot hereded pragtitipgerst Thy anpbmna%ﬁ 19 5% Bis aptiorallyrforprlatest Wikh A5t Mo

agent s) , 4 @b Blrreadly i@ ﬁre@éi%}ttl(eﬁt)the @frdler AN@IeQUAN The SHRAV SounCoflstdsl nes,
and/or growth inhib |tor 30 a afé‘écf VWhere an anti body of thgwﬁnventl on
PEF

i nhi bi t sCthsRgintfleatidn 0“ he apgyA BE s F@r‘?‘ﬁﬁntl%lblérﬁeﬁtﬂ? dedymuiigtne it with

one ,9r NRE §pebh@fordd) 8F ARBHeN, Gnd B@ALFhdidrs WREGEdAbSR. fI'ﬂEﬁelaietg%néralImfsed gr owt h.
For instance, anti-VEG- anti ‘bodi es bl ocki n EGF afctl VI ? rrg be conbi ned
CLHPPLOMERRSOAR{TPRId)) in a

with aniitesapadasesssad el a@f@m@tfatmr&@éwﬁ
treat rrengg%)gftﬁ@flﬁabﬁ,;d &np1(kye@a5§agd:gancer Alternatively, or additionally, the
patient may receive conbined radlﬂ?tl on 35 thera

b
i rradiation ofOtIeFEYIM TICHTFY diseass, \%’alpart?@i‘%%d%?@%@n‘ffm ibﬁ %1? g sam

ool s e et e
admi ni stration ere two or nore
agetfs el Lﬁiﬂléea‘d °R ﬂieﬁlépes‘g seass togjé ﬁ‘&?tﬁ‘fé hertgRe Rl AR Oghdhe sesly @har at e

admi ni st doatsk Oftthe diRcbliveHRHSAHE antBOIH 18 bahihBletedTogfredehtven tichpeliticof t he

' nvent! Ogurgoasgs, gr%silcjnrls grlag;, 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,

30 about 1 pg/kg to 15 mg/kg (e.g. 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
ng/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

.35 sustained until a desired suppression of disease symptoms occurs. One exemplary dosage of

the antibody would be in the range from about 0.05mg/kg to about 10mg/kg. Thus, one or
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to, and/or follow ng, adm nistration of the adjunct therapy or therapies.
The anti body of the invention (and adjunct therapeutic agent) is/are

adm ni st ewedodspesficany suitabl e means, includi ng parent ecalus2euberstaneous,
intraperitoneal, intrapul nonary, and intranasal, and, if desired for |ocal

treatnment, intral esional adm nistration. Parenteral i nfusions include

i nt r anmusicw dases df aboua 0 Smelks, 2-Pme/kadiomefkear 10mgfks (5any sombuiion thejeot)

subcut a“eg%g ﬁls{lire%ittsﬁfe Afent.| ShcRe! in atdh}ﬁmﬁ&%a h@&ﬁudeﬁﬂy's Wigt &by

adm ni st'e y pulse infusion, particu ar th declining doses of the
ant i bodyweelDorsivenry teramwerks Hy. gaﬁﬂyh i thepstient resgives ff@n gboubSWOi tajk MERY,; 10 such
as intrave Hi.ssu?&osg%mﬁgﬂlﬂﬁ ' ARIRGRH hi loagﬁg@&@' follow& RAkk oPMothet her the
adm ni strga ronlc The anti nposi‘tion of the

i nventi dowwdbses ey bordmihistered, Am@mlarmmmamﬁrmrsqowws afigingsterigg AR on

consi stent FACKR RaihtHan&LRé Sibalti2qhRe/kh this
context 1a1"1‘¢a§i§1§%8 g"f%g%‘?cf(‘%ﬁ’?hu’é%ﬁger biéd?’n ttr eagte t he ptartl c%l ar
manmal  béihegnitodat Howevehethet fosegeabgimensaenydemsdu. dhe proerepsfithis emPY pat i ent ,
the causg gliyvery of the agent, the nethod
of admini & (gﬁy%l&gtr?géd égg%ﬁt‘wue%ﬁq%?soé‘ﬁ% n%lsst ration, and other factors
known to MM@MHS The anti body need not be, but is

Optl nal l'y Tqp mlal gﬂ)eWotf bhe QMRS préfn?cle mﬁlﬁc&wdbﬁmﬁﬁg HagthidRel RYent or
trea t he di sorder 1 question. Th fective anmount of such other agents
depends thntrdatneens prayetionfand(ar ditsndsieef thyf disasders dev@ived abpvpisgseyidedj Fhe pracle

f or mul atJ é%gu%&u&?ﬁmé YREa O nidhed ARALLHD br ﬂaEﬁ%E 'ﬁﬁgﬁ on &s R withagd or s

di scusse ove e are general ly used he sanme dosages and with
admi ni stqoatainen &umle@nwemdumﬁ%ﬁwm%b‘éﬂ%r walg,@mmgeﬁ Gt 1The GontYes BEY t he

her et of qf.&, Iflggleadvaggt?% fiteribl® Eucil Q? g19§s %Y?%tico Fh&éonkdiRAh&BN cpositisease,

t he appropri at osage'of an antib t¥l i nvention (when used al one or
i n a6mbiwaeh iohy meﬂfrpr@mhmor@tg@thvgthsm@ erEemppRiiARs PIETCHBRIO eating PEYERHN®) wi | |

depend Oa[?ld;opﬁ’la% osing ?ﬂcﬁt?cﬁlsa?ld bRy R&velal rs?e%ieeéécesﬁ ﬁ(ﬁt (tf&iﬂ;@alﬁﬂ;le aalcbiegyr, miyhe

severity and t he di sease whet her, t anti body i s_adm ni stered
for previemiiveavenous ﬁ@r@pé@ﬁ Prca Vl@@ﬁ‘ﬂ@%@aﬁoppﬁfrlé%‘?‘%ﬁ?? hywéwafgff}m FUeHaR i ent ' s

clinical, BiSt ofYea@fle E&QQ%&?mttﬁe BB odidd D at¥hiibadicbriiREnveltiss: MBfeilaval &t he
attendi ng physician. The antibody iS suitably adm nistered to thgbdpatl ent

at one R&kase msefbméicatas Wetrtheeompositiprsis e ferdt ea%@%%ﬂ“ﬁ’é“’% At PRigeSY T Sand

sevepi t ycaﬁéert 101%16@l7e?ecﬂ§ chlg Q)f ARAMicnte ShKEbniRisd &) BBtk Borkned with a composmon
O | ng/ kg- 10ng/ kg) of antibody is an initial candidate dosa

e
admi ni stoataings thetsin, Wéers@tthfewmpow%& gratprises gp apibafpplehe Byeing: ¢ (tigrﬁrs%c"nd

separ at .,,atia} Ritsh EGhRfken c&ftaﬂi&ﬂ tRRE, WHeRMSthé Eﬁmiﬁisﬂﬂn céﬁ‘i{ﬁmés}’z{ﬂuﬁﬁdr daily
dosage mght range from about tt /k to 100 E)? g% o nor e, grl'cljl?gendl ng on

t he fact@feosieigenioJbg akisls\wé maméfﬁcuﬂfé b’eta‘tS gepbodipERt Uy, f ever al

days or é dpééﬁa%@ Rk thaRRtidd BatGR T bitah @ RocordwitibsabAPoYitidns cabesisat tai ned

until a deS|re suppressi on of di sease synptons C e exeppl ary
dos&@ge ofreat ¢ prstigtar CORSERPIVD &1 gngse plfpriateely.on8 “F‘?"ﬁﬁaf gll?cﬁﬁtf ERPRY ™t 0 about

10ny/ kg. mzyf&&her(wﬁgﬁé’e a s@&n%raﬂ%/c&@ﬁ&l éorﬁﬁidém%aﬁéﬂiﬁﬂl@-ac@teﬂbldhmﬁés of
about surrl? as bacteriostatic wa?er for i 1nJec 1on ?BWFD 1p0hgsgphatg b&%ereg1 Q ine ?{rlrrtl)éepsa stollu?lon de reof)
dextrose solution. It may further include other materials desirable from a commercial and user
standpoint, including other buffers, diluents, filters, needles, and syringes.
30 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.

EXAMPLES

EXAMPLE 1: Generation and characterization of an antibody fragment of the invention (also

35 referred to below as “one-armed antibody” or “Fab/c antibody’)
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may be adm nistered to the patient. Such doses may be adm nistered
intermttently, e.g. every week or every three weeks (e.g. such that the
pati ent rwoebssas3fisom about two to about twenty, e.g. ebomtS2@upsmoses of
the antibody). An initial higher |oading dose, followed by one or nore 5
| ower doses may be adm nistered. An exenplary dosing regi men conprises
admnistering an initial_ |oading dose of about 4 ngy/kg, followed by a

weekl y rfednireHghebgersdorofecibbut 2 t he. anti bo However, other

dosage regi meMSPlAugdLier tli‘%éifﬁi?ssm‘rﬁ@f”gqﬁ@ﬂb‘g?a% antf3¢-get "ﬁ%‘géﬁﬁf wergbasedj |y

noni t or &g Ay e&ﬁé‘&@t’?&n‘ $Qf&h (digelens QUES). BRFRE IBYRmds,A6S: |1(3Bas7 @oodmnuf act ure 10

| n anot her asgect of the invention, an_art.icle_ of rr? ll%f g ont ai ni ng
Audiria Ases E?

mat er | alhighsiehes onfsparate plwArereters k) (Bilmchist tlo s of the
di sog der%@l@@@h? ?&%eaﬁﬁéeﬁpﬁcﬁl Ahewy A8l ighT bRidrahd Gl @c ﬁagmém,rfdﬂ@eddwye
conprises a container and a | abel or ackag? Inéﬁg or, & ?c ated with
the corthain8hine-Balsamp peuensa foitpasiaion fuiialige (Yang %té’frﬂv leig¢ify Res vi al s,
syringesy. 6@&76666@@@8@%’&1%&% & allBYene 8: isgtryetmg‘svpmadmaﬁall@;me Rdat-EvRGIer | al s
such as glass or plastic e

cont ai ner holds a conp ich is by
i tsel f omiepgeHn Edrgaﬁlﬁé@lewet(ﬁT%ﬂk@r etabrfplsei ¥18Hs 4%#@8%5 3@83‘&“%%at i ng,
preventifng, R Mwubl, aﬁ%&zma@b@) Gansked {0 PerpMdmitycB@moracsyand | e access
port (for exanpl e the contai ner be an |n}t€f1 v us s Iut on bag or a
Dot g e

vi all0 haviighgchains pphibe Fe Bﬁ%?e@éa%m‘ew& olpf fFpRsiien r?eedl e). At

| east ong,afhi WA LRERH with pkdiRusI) ABREbId SN JighaPdRq@sitd Reidits of médered Nvent i on.
The | abel or package insert_ jndicates that the COI”IBOSI'[ on | s.used for

treat i ngelefiee EBsatieRbyrepsths, Whick gontap gifpntcodopchangrs Iy the frgslaion mitiahign, 5 ¢ ¢ e

of MBANUT @M BRI mAOAAH Sandu), Narki BBlechOD! @l 68634 (199Ran SIRABE dtoN
contai ned therein, wherein the conposition conprises an anti body of the -

i nvent i odl; J. almdzu(zdd)Mdh@écZﬁ?rdB%kﬂﬁt(&@Qﬂér Figiallhy the Tenimpersiptipesh cemetal ned
t her ein, er ei t| rthe tot 0Xi C ent. The
gt (RS LR S e R R P el R R R Sl

conpri secodingaedidgRs fon seth chainting étel H&g'ratg,iﬁaﬁt tAlIl@lésmrds mSeath@I frmacmnki obnt i body

conposi ti an be used t i3.1,0 cancer.
Al t er nat ?]%?[gfzﬁﬁ’afﬂd VEdd ft%‘ﬂg%%glf}e ﬁ‘édg?rt’ erz%rf 4 'rzrzﬁné agtB{lf)rlé23 n7zy9%f urt her
conpr i se(187§g CTHedofray artik-met)antitnaly aian g SOS aptitiody dgsedbed in U.S. Pat Nos.

phar mace I p s._ba ¢ orf or
i njecti oﬁ%%(%&{g 6%@%3%2@#132&: ];42%43 é’gﬁ?sr%g; T f?%;b?r @géeo ﬂnt% fm;’e ng;
dextanos escﬁlﬁ:lelahﬂllﬁ)ﬂy whi prasiyusfyutepbsited ivith tlmdenanmhleTymﬂuéum&J0§e@@sl 1r2a(b1| e froma

comer el g and DEVE, Rocki AEDRROI A, 5b RTLEAUS ?{P‘)ltl%&sr aRplibghsspalifgent .

filters, &Vt 'iiges’ ovmn e exanpl es “of the

met hods @rgodddpaMdyi23nNH6Y. t he i nventi on. under st ood that various
ot her enbodi ts practiced, given the general description provided
above. EXANPHE%”’@% 1: Ceneration and characterization of an anti body

fragment of tfieo nrmermndlmte plagraids @ere3&quired wrgeadtatt theldedicd/pasM ! Ghdasardred

anti bOdthiat ﬁlc%c{‘:’ e é]ﬂ?an{(}ec&n t any%%dg()qgé Qaggég‘ goxﬁ:g;ﬂ &%0% 1%%%5&1%

Cons?r uc preSS| on
light chains were first transferred separately onto pBR322-based plasmids for the expression of

each chain. The following describes the preparation of these intermediate plasmids pxcMLC
and pxcMHC followed by the construction of pxcM11C.
pxcMLC
30 This plasmid was constructed in order to transfer the murine light variable domain of
the 5D5 antibody to a human light chain framework compatible for generating the full-length
antibody. The construction of this plasmid involved the ligation of three DNA fragments. The
first was the pPho51 vector (Simmons and Yansura, Nature Biotechnol, 14: 629-634 (1996),
variant 1) in which the small MluI-BamHI fragment had been removed. The second part of the
35 ligation was an approximately 516 base pair AlwNI-BamHI fragment from pST7LC encoding
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Al'l plasmds for the expression of full-length or Fab/c anti-c-net

anti bodi es were based on a separate cistron system (Simons et al., J.

| r nnaunolwolBédesiss 263: 133-147 (2002)) which relied eoTaspanatmphoA
pronoters (AP) (Kikuchi et al., Nucleic Acids Res., 9: 5671 5 5678 (1981))
for the transcription of heavy and |light chains and the Pc fragnent,

f ol | owednhdayst 15 hinb rapid Sbii light dPaingthe ho teeguenced fhe beginmmsefdhd rorgendi thicat i on
(Yanofsky et al., Nucleic Acids Res,, .9: 6647- 66% (,1981) an ang et -
al ., GerP&SHWSTib(ﬁJSl@‘#“("?Lt%Y’ﬂ@aﬂcﬁsﬁs 5 45R% rF’g",ren‘E &g imman Kapa el o ot oxi n

L1 si gnay,q:5 a6Waa6sm 6Iht STH@iEﬁéIK&ﬁﬂe&E. @he thirdl piresttthe igatiod wibkan 42: 269- 275
(1983) anza Lee et al nfect. | rnnmu

X o n., 42: 264- §68 ((#9833%9 was used for
per i pl agnprexigwiehed23 dasegri AELHIVAHE CRofragmsht eeasraiet FORAP Y e Yy ment .
Fi nes Cogflj'S_qilab Qéquéﬂc_@é"@lks%}ﬂ)éﬁrln ERimNOL Bel6W ahds “eRdink bfd Reombihagnent was
achieved with previously described ST11l signal sequence variants of

neasur edxpressien iP5 tHalnsysieitsfallovdng BEPEFs, which contain silent codon
changes in the translation initiation region (TIR) (S mbns and Yansura,
Nature Bi otechnol ., 14: 629-634 (1996) and Si mmn,ﬁ ﬁl: ?{: J. Inununol .

Met hods,3’ 28RANBBLANGGESHASHT ORI TATGAYETGCAGISIFE A Gnal t er mi nat or 15
(Schl ossti ssek andsEnape: dlucl ei ¢ Acids Res., 15: 3185 (1987)) was placed
downstream of the codi ng sequences for both chains and the Fc fragnent.

Al l 1Bl asm ds use the franework of a pBR322-based vector system (Sutcliffe,

Col d Sprg> ngdtaschRsC Y RBGCRMaWATIBR@TGACTHBCGTAGEE  (1978)) . The source
anti-c-net anti bo% was the 5D5 anti body described in U S. Pat Nos.

5, 686, 292; 5, 646, 03EQIB NG A0 52; 6, 214, 344 & 6, 468, 529. The hybri dona cel |
line for the 5D5 20 source anti body was previously deposited with the
Anerican Type,Emitcur e Col I ection, 12301 Parklawn Drive, Rockville, M.,
USA, as ATCC No. HB-11895 (Hybridoma 5D5. 11. 6) Ea&yDﬁgxfaii td Dat e;. ,May 23,
1998y . Pl asni Fhiprlasenid wes aspeiricisd &¢ wiaduge the spuqp S RRA L% o0 generat e
the gezi 5195dahnlatssdyl iﬁt@gplhﬁﬁdm vy &ﬁir%fﬁﬂﬁew%ﬂ@&ﬁﬁﬁh tﬂaefdaigmraiﬁag ﬁ%ulﬁl&hgthc- net

anti body. The variabl e domains of the 5D5. heavy. an L ght i n re
first tranfeedyr Tbecasiugtian af Rreffioin %@2%%%X%W8$M‘Ad§g%ef’%t ﬂz’e g‘&spr essi on
of  eachyghad prToHeeyEO} InOVMidhGhS Q&L Ve B sIENErFR Mdiad biennerndvet hElse

i nternedi ate plasm ds pxcM.C angq}\gzc C foll ovvegi. Q}yﬁﬁih:l} con télucti on of
pxcML1C. Pipseid pYd 2 gis piprvave elaganfid 5o SPRE FA e It P FF 8 18 anst er t he
maripe | ket chadiwaFhed dowmirBandbf thd STEI KRl sdtjubd2e d¥hd wcandpumafthé lighion chai n

framewor k conpati bl e for generat.i | -1 engt h ti body...The '
const r uct#oi JproxifREnt49dasepar %B{Jg%%ﬁ ? ELKLPF%B’S’E'H %ﬂer?)t?f{}?ﬁ%gp fragnments.
The fi r&hntatdss SEFABRBQRhceY @RE@ibed iniBXAMPIS 2d8wYalaCionidgahdr e Bi ot echnol ,
14: 629-634 (1996), vari @%t‘:l%) in. Wnl'?gfh t he smal !S M ul - BanHl fragnent had
been r enPRAOBDINE, @@é%ﬂbofg alyp. ysipg theollovyag PURNias an approxi mately 516
base pair Al wWNl -BanH fragnment from pST7LC encoding 68 1 WD 2005/ 063816
PCTI US2004/ 04261 I ) i fodd i he Xt O

Lot dnator —ana GrEAGSAMRIGRTARS e fEr EaRc o A8t Toch

(SEQ ID NO: 11)

5’ - AAGAGACGGTGACCGAGGTTCCTTGACC
(SEQID NO: 12)
30
pxcMI1IC
The pxcM11C plasmid was constructed to express a full-length 5D5 chimeric antibody.
The construction of the plasmid involved the ligation of four DNA fragments. The first was the
paTF20 vector (Simmons et al., J. Immunol. Methods, 263: 133-147 (2002), paTF20 is the
35  polycistronic vector with TIR’s of 1 —light and 1 —heavy) in which the small MluI-BstEIl

fragment had been removed. The second part of the ligation was an approximately 623 base
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plasmd pST7LC is a derivative of variant 6 (see above reference) wth a
human kappa |ight chain downstream of the ST1ll signal sequence. The third
part of twWwe 2begmBsien was an approxi mately 623 base pai pcituskeodbyddio PCR
fragment generated froma plasmd containing 5 505 Fab sequences (descri bed
in Exanple 2 bel ow under "d oni ng and Reconbi nant Expression of 5D5 Fab"),
usi ng t peir MiWIHAJWNA drapmeéntios: pxgMLC. The third part was an approximately 547 base pair

TAAATTT - AL SAT TR GORARTERRRAT RrESSER ic10 5' -

S R S S R TR

PLas m5g5 Versr vpﬁlrilélRQ rsund tl edighorndritrhsae e Teeriénahpar ofdhaiieatsn yawrihabl e domai n of
e 505 antl badaibBhR i BYRANEAaRMYerflbm hk@MRMOr k conpati bl e for

gener at |a%rmf¢¥e g’ﬁ% P-%eﬁgt% ant | body% Ther cfgnstructi on of pxcMHC invol ved

t he 4 i gat i on PodsmidgxcHNA fFcagnents. The first was the pST2HC vector in

which the sngl | th%ﬂféﬂst'rﬁ?ﬁtogbf %JJC $ gﬁ%tthgé’égsel?tf@ @&iﬁﬁfﬁ?ﬁh_@ dxprd®n oPhase d pST2HC

is a derivative vari ant ee above reference) in which a human I gGw 20
heavy fohabn Wikl theswodtre slomsais desmils 2bpie isfydingthe AR PraseiiedEsig®the second

part of the 7 0 ARG S TR ot 346, BN 1Yl WhePSL | POR

f r agment™ YENEr roma- pl as cont al ni ng Fab ‘sequences (descri bed
i n Exanplamis i R322.VNERK . HClaohpBRP 22, lefbnintierrantruptiqara sx¢MHcdic 505 Fab"),

using the foll qw rjnmers: 255 -
GCTA‘%AAA‘&%‘F?\M%&%EFTCAGCTGCAGCAGTCT(XBG (SEQ ID NO 11) 5'-
AiAGAGAgGGTGA@(BBARHNmTHGACC (SEQ ID NO 12) 30 pxcMI|l C The pxcML1C
pl asm d was ns r . - - chi i i

Cﬁig Hﬁg?f%ﬁg‘E%ga}gé nﬁaﬁﬁﬁ 15311 (Ieﬂlvéu gp%ﬁnél%uﬁln 1¥Bhd Taikal body.

The construct I'nvol ved t I'tgation of four DNA
:‘\Are aﬁngntl\ﬁaztuﬁlﬂearéchndi141\7\/3@-634&19%3'%20hn@@tlbﬂbavy shamdevensreanyef the JTI | myunol .

t hods, . . 133-147 | S WG J e r wth
TIR s of" gl?seﬁll%eaﬁef %glhs ﬁa%ggg‘%ﬁaesacg%ﬁlagd bﬁlﬁ%ﬂﬁ% %getg(%at‘lxlg b'EEI\%A{:EI? n%’? ﬁIél Fhéjf r agnent
B ad 1begr9fir§t\le)mm£g$d/)ect6hé31§ﬁ’é@ amelhipiathe swll E¢e® Gl drapmentiiad besp reppyedxiivat el y 623

ase 5/.06381 i LAYy gn%q nt from
pxcM.C. The dtp i }n&g%gga[%igr\lf\gg %nngﬁélgg%%?}ﬁg% g Ibilsg% E%g% eClélai r i 1\A/I\|]Im-3_Bsi W
f r agmentgeherend framBYG 1( SAERIboncedingthe A mremotera §FE gignal seguenspdieatyerbeinst r oni ¢

vector with TIR s of - i ght d 1 - heavy)..The final part of the
li gat i oﬁh%\gtﬁ te{‘ﬁ’é‘atoéﬁb%@ﬁ?’%‘%ﬁ%/‘% ettfﬁgeeusb%@e UPWPEBITERT fragment from
pxcVHC.
20 5 _ TTTCCCTTTGAATTCTTGGTTGTTAACGTTGCCGACGCGCATC
(SEQ ID NO: 13)

5 -
TTTCCCTTTATCGATGATAAGCTGTCAAACATGAGTAAACAATAAAAAACG
25 CCC (SEQID NO: 14)

The plasmid pVG11.VNERK is a derivative of the separate cistron vector with TIRs of
1 - light and 1 — heavy (Simmons et al., J. Immunol. Methods, 263: 133-147 (2002)) in which
the light and heavy variable domains have been changed to an anti-VEGF antibody (VNERK).
30 pBR322.Fc
The pBR322.Fc plasmid is a derivative of the pBR322.VNERK.HC plasmid which
encodes for the expression of the Fc fragment with all the control elements described above.
The pBR322.Fc plasmid was constructed by ligating together two DNA fragments.
The first was the vector pBR322.VNERK.HC in which the small MluI-Nsil fragment had been
35 = removed. The second part in the ligation was an approximately 1319 base pair Mlul-Nsil

fragment from pJAL226 encoding amino acids SGTT followed by amino acids 221 to 429 of a
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5 Plasmd pxcM | C-Fe For the construction of pxcM iCFe, the cassette
coding for the expression of the Fc fragment with all the control elements
descri bedwelossmessiel udi ng the AP pronoter, STII signal peeqsesassmwng t he

A o transcriptional term nator was added to the pxcML1C plasm d. Two

pl asm ds, pBR322. VNERK. HC and pBR322. Fc, leading to the construction of
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p A Gn&fe 1L A&.and Yansur a,
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?f tthﬁ STLI psabgﬁé}chequence This plasm d was constructed by |igating

oget her two VE5dnQn whi ch the
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generated_ fr L1060 (I |lFcsequence,
heavy cRaT n, tﬁﬂ%&’%@vas %EE%O%%%%?}; p%ﬁgg@ﬁé?ﬂggl nni ﬁ%gn%)e?t ff;ﬁgﬁ?g?@g%nequm ng

t he fol mhmhgguqmwmmcbm dRQleSired plaMIRCESTTRAMATNEIGFEST T GT TAACGT TGCOGACGCGCATC
(SEQ I D NGO . dp ]’E%T & TATCGATGATAAGCT GTCAAACAT GAGT AAACAATAAAAAACG
25 CCC (SEQ | fﬁj)w "asmi d pVGL1. VNERK is a derivative of the

separ at e ci st’EheplavreldtpmMWQHFﬂ% agiprivagive of gxgMil 16k iy which &g §413( Si mons et

al . {Rd% $hr» t d
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30 pBRSZchEeJd tﬂnerepBRS@Xlt}F’d QCTEC L @36@ B3y VAT v Mehaptis 2 BRETS . VNERK. HC
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cont rol escri ‘ ”The pBR322. Fc plasm d was constructed by
| i gat i ngeplagé it n GHRclomA Wllfhd@?rﬂwpé (alppeeferied 49 hexpia ag Fuotleeangy”)

pBR322. Mul -Nsi | fragnment had been 35 d.
Oer pang;3 SW);Q%Q%PDJE@&&H& : e

The sec Igation was an approximately 1319 base pair
MLulis Nsi | f rregéHt.Hf r om pJAL226 encodi ng amino acids SGIT fol |l owed by

am no aci ds I 4
109G oL zank ek dondrdls Waie R, BRGR N Ao e Ro ‘;ﬁﬂ%@ﬁ: A

Bi ot ec hriotrodutet bydigetingaaeetheoe) DN ifragments jHgfirst &vap e JRHARP Y eam of the

STI s NG NP Mkt afr sl $GM édCTlFeCs&ﬁqa 6@ Rsths ligtiedwhyad i gat i
t oget he%eoﬁ% ifﬂgaa mssﬁtslglnnt FiTst was ee Vect or ggchl\;l 1gb?larrll ngﬂ chng
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the “hole” mutations (T366S, L368A, Y407V) were introduced (Merchant et al., Nature
Biotechnology, 16:677-681 (1998)). This intermediate plasmid is designated as pxcM11C.H.
pxcM11C.H-Fc.K

The second step introduces the “knob” mutation into the Fc fragment, and involved the

25 ligation of two DNA fragments. The first was the vector pxcM1 1C.H in which the small Clal-
Hpal fragment had been removed. The second part of the ligation was an approximately 1198
base pair Clal-Hpal fragment from pBR322.Fc.K encoding the expression cassette for the Fc
fragment with the “knob” mutation. pBR322.Fc K is a derivative of the pBR322.Fc plasmid
(see above) which codes for the expression of the Fc fragment with the “knob” mutation

30 (T366W) (Merchant et al., Nature Biotechnology, 16:677-681 (1998)) and all the control
elements described above. This ligation resulted in the desired plasmid designated
pxcM11C.H-Fc.K.

Expression and characterization of Anti-c-Met One Armed Fab/c antibody
Small-scale inductions of the antibodies were carried out using the parent construct

35 (pxcM11C for 5D5 anti-c-Mzt) and the one armed Fab/c antibody construct (pxcM11C-Fe). -

For small scale expression of each construct, the E. coli strain 33D3 (W3110 AfhuA (AtonA)

71



This ligation resulted in the desired plasm d desi gnated pxcML1C- Fe.
Plasmd pxcM | C HFc.K The plasmd pxcML1C H Fc. K is a derivative of
pxcM | C-We 2005/068816h t he CH3 10 domai n of the pxcML1C heavysehaiomnenas
repl aced with a CH3 domain with the "hole" (also referred to herein as
"cavity") nutations (T366S, L368A, Y407\(gj (Merchant et al Nat ur e

Bi ot echmtB&gyld lath8 AqmpBAEmps-6epB) YlegPr h kaitives w5ed astos cells ToUAMPA of the Fe

f ragnenttra}ﬂ‘ﬁérmah&l) lsA68H W iBndin Glilks SRS Bcurddnib BenL. KinadbBer(aal ﬁ@inlirﬁf er r ed to
herein as "protuberance”) nutation (T366W (see ab ve referenc

pXcMLLC. suppwnpﬂda@m carborigillind P e/ med @ai FovR 9&?{)5@ ghcu '1“?? Whee! Ve st e p , the
" hol e” @Eﬁ&dﬁ{%mﬁeﬁ ditht3d {(1%@53% @R A P%B&ﬂﬁgtellﬁﬁ@{ghﬁédli WankA f slagnent s.

The first was vect or h the small Sacll-Nsil fragnment

T Doer. bemmebaieiH SaaeT 58 FRPD) ﬁa-f?%ﬂlhpdvéf fhsmadgsd tothe MAiSSB X mat el y 411
base. paidact | cogléén{ratiorn%g \/ﬁgnﬁrﬁm&%ﬁﬁ%@ W WNEBIn 5 abbroRthaRBRAZSuMYERK. HC. H

| asm d (see above) in which the "hol e"

nut at i or$°¢ mswurq_‘s@eh UHWOC?‘WTW\}%P@CFI ridlshakg dlaek pdstietsarare partogped inngt yr e
Bi ot echngj ﬂ’ﬂXrolan@ 677-681 (1998)). This internediate plasmd i S deS| ghat ed

as pxcML1C H pXxcM | C. HFc. K The second step introduces _the ' ao
nut ation i nt Narhisdyced phelg pabysates fignt iaduspd eitugep @ere psenared 44 foélﬁwﬁf(l? DNA

fragge @Iaé ifdubddn S\A\ﬁﬁlest \béie X%ﬁéedﬂﬁﬁmgfu tuBe \@Dl ah pelie: wgml | ClaT- Hpal

fragrrent een renoved. IThe second i gation was an
appr oxi rresuepepderio 80 Mbé@é“b@Mf Tay 7 ﬁb]a‘FM E%E‘ﬁ%ﬂ) 19&‘611%%%@%10#‘?"?{1 encodi ng

the exDra%ﬁiﬁS%ﬁlaq%%tv&ag addRli td d36n §enpld b BB By frdelchstéind andf pRPent BshlAHS ON.
pBR322. Fc i's a derivative of the pBR322.Fc pl asm (see above) which

codes f chufflng; é&ﬁ@é&@fWSPSWéaﬁ@df?@@WPl%?hﬁS? GSWBBQ“eﬁ?ﬂ’atl on 30

(T366W HMes chaBht sotc Bk 3 midids4h@thBh ObR&BNSaB0 W fiel e 6anfpl&ibd ¢dAQHBY) and al |
the control elenents described above. This |igation _resul ted in the

desilf ed fSP@é‘?WRﬁ%@ﬂéﬂ&%é‘éPtO“ﬁW%dF‘PETECIIP{tateEQ‘fJP@?Ei Jhe SHEPIES 4ct er i zat i on

of Anti -Gidedd 0 R PIRth thiafth furd Rdr BOEY 5 Simltds: FeRdvEng Elﬂﬁittﬂ:ﬁgaﬁﬂﬁfoﬁﬁ t he
anti bodi es were carried out using the parent_ construct %E‘g’\imlvlllc for 5D5

ant i - c- NPIpBley inggyaicroentigfyge. thesarevaiasy of eaeh ?%W%&ﬁ’é‘ﬂefjé’ﬁ 1C-Fc). For
AruA (MR T aer S RGD 1 BRN 8 BB e Pl R L8 hompT
A( nnpc- f aRbes degiich HeavdRor Wﬁﬁndﬂ@%datﬁbﬁt dOG L voereteld svelllaad hlmmledgp cool to
transformati on, selete ransfor [ re i cu ate N9, 5 ni
Lur i23- BPRAFIRRLAIHE; JPaHE ﬁ‘f’&’a Oﬁ Wcaéal?\l\ﬁ ? St‘%eﬁnal IwrﬁS and gr own
at 30C ofansfetrtd {old:[eaanB&H overnight. Each cult ur e was then d| | uted (1:100)
IIVQE IOW(C:I: s R22\3 Pl%‘%ﬂ‘i %E 358356%?5‘%58}9? Eei%l CI('l gﬁlrr\)ggrg F %tgarg L8 eIZDV?]S (i-)hgml1 g::l uction
ODgg-mL induction samples were centrifuged in a microfuge tube; (2) each pellet was
resuspended in 90 uL TE (10 mM Tris pH 7.6, 1 mM EDTA); (3) 10 pL of 1, M dithiothreitol
25 (Sigma D-5545 ) was added to each sample to reduce disulfide bonds; (4) 20 uL of 10% SDS
was added to each sample. The samples were vortexed, heated to about 90°C for 3 minutes and
then vortexed again. After the samples had cooled to room temperature, 750 wL acetone was
added to precipitate the protein. The samples were vortexed and left at room temperature for
about 15 minutes. Following centrifugation for 5 minutes in a microcentrifuge, the supernatant
30 of each sample was aspirated off and each protein pellet was resuspended in 10 pL. 1 M
dithiothreitol + 40 pL dH20 + 50 pL 2X NOVEX SDS sample buffer. The samples were then
heated for 4 minutes at about 90°C, vortexed well and allowed to cool to room temperature. A
final 5 minute centrifugation was then done and the supernatants were transferred to clean

tubes.
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culture at a concentration of 50 ug/nL and the culture was grown for
approxi mately 24 hours at 30C on a culture wheel. Unless ot herw se noted,
al | shakewbdlzasswessiduct i ons were performed in a 5 nlL volrarais2édan4zeegluced
whol e cell lysates frominduced cultures were prepared as follows: (1) 1
10 OD6o-nL induction sanples were centrifuged in a mcrofuge tube; (2) each
pel l et was Felrspeprdesdation, 908 LL PEeach eamlg oS lgadsiontog 10 welh- EBFA) ; (3) 10 L
of 100 hadoacetd | i Slye: 2 cB6BRsdd e oRafRN S to bl ock
any fre@c\{/@?el ne%dn%%dd?%%g?/%ﬁpgg?g%ﬁﬁﬁ?a?%ﬂ ing; (4) 20 L_of 10% SDS
was added hoarseFbdwesing gsls wh@mitﬁp@éalwéwthféﬂop@wgﬁﬂue praneigr P6ssBout  90C
for 3 m 8L Sgnd then vortexed again. After the sanples had cooled to 15
roomtg}?% rat’ure, 750 L acetone was added to precipitate the protein. The
sanpl es wer e FovWestenbtbt amdysiscthe SES-PlAé‘@rﬁeiSé’r‘Pé%?’la‘ﬁWPg’“ﬂb‘?nt%ﬁout 15 mi nutes.
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wer e vorhexedhrateestsathcedinalsolutionnd CXNET 3 0pTngRlad d-FerR@?dy or t exed agai n.
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inamor fy 16? HPRE e BR nRfnreas ih serplsewaastiasmi rated of f
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L dH20 -enBibdy sohdtiouvENiBDS recmismperiyre with ropHBe. s BIFeEEPE then  heat ed f or
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t enper at ur e. 5 mnute centrifugation was then dong and the

super nat drisuteeind BS @9 sMe TrieeH 7.8, 10088 NaClp d&e preeinfgnsvorspoy g ant-

PCT1,1S2Q94/ o QR AbdaBfbd uSing ASneksh@h PR@GHACIS Bigdch, Was
I oaégd g%tgégtg&%%‘m%ﬁ?%ﬁ%ﬁ%ﬁfywa manuf agtgur ed 12% Tri g— G yci ne SDS- PAGE

and el ediGlogtiestion anfl exposinglye peypraneftg X-Jaysfilm: 2 hours. The resulting gel s

were then el ther, ah fReM tidl (SR BSHE tacBl-WRt Pib/digfBody@kpMésinetn bl ot
analysis. 5 For Western bl ot anal ysis, the SDS-PAGE a;

For | s ﬁ\ﬁr e
el ect r obhown éuFigie 8- Aheyiiprealberrpiiserolfiibniokisd 2 4 Thl-192thv caps
buf fer, Rldd if 1870 383 288 armdd¥ab/c antibody in lane 2. Note that the anti-Fab antibody

25 is not able to bind the Fc fragment, and it therefore is not detected. For the non-reduced
samples, the co-expression of the Fc fragment with the full-length anti-c-Met antibody results
in a substantial shift from fully folded and assembled full-length antibody to fully folded and
assembled one armed Fab/c antibody. For the reduced samples, there are similar quantities of
heavy and light chain detected for Athe full-length anti-c-Met antibody and the one armed anti-c-

30 Met Fab/c antibody. There is a slight increase in the amount of light chain precursor with the
one armed anti-c-Met Fab/c construct, possibly due to a slight back up in the secretory
pathway.

Similarly, the anti-Fc Western blot results are shown in Figure 2 and they also reveal
the expression of fully folded and assembled one armed Fab/c antibody in lane 2. The anti-Fc

35 antibody is not able to bind light chain, and therefore,u it is not detected. For the non-reduced

samples, the co-expression of the Fc region with full-length anti-c-Met antibody shows the shift
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menbr ane was then bl ocked using a solution of 1X NET (150 mM NaCl, 5 nmM
EDTA, 50 rum Tris pH 7.4, 0.05% Triton X-100) + 0.5% gelatin for

appr oxi mawvel2gosaB3sten - 1 hours rocking at room tenperataras2éeaiobsee ng t he
bl ocki ng step, the menbrane was placed in a solution of 1 X 10 NET + 0.5%

gelatin + anti-Fab anti body (peroxidase- con g}at ed goat IgG fraction to
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on the ot of anti Al'ternafive t he nenbrane was placed in a
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bound b e ant he anti-Fc anti body were visualized
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quantities ofg, i%ﬁgéfhﬁi?ﬁize thORtmARR bPrudl et et £€-Lwkt atnhﬁbdglﬂﬂn the lpRP&hdion

anti-c-Met anti t he one ar med anti-c 30 | e ant| body. There
is a slidlthe anh@rl‘é@tf@bfp gntiedy. akeaba intoholes] grtatiepsysie précitedr i he  one

ar med arﬁf'the%c'\é@en&ﬁl?'a@d&@ﬂ&ﬁ%yMerchﬁﬁ%hlbg%ngﬂgwﬁt&h@l&gly' gﬂtw%ck up I n the
secr et Orég% at hwa SSmlarly, the anti-

e Western bl ot e shown
in Figur rfdcqnhf@yt &P%Iﬂeﬁaéﬁﬁéall the pnegrmasdfabicaintiz Mgt aflqudy Mﬁg

assepbl eg %1@6‘6@5&%@1@‘ ‘Rol@NhhRRAY (T386$,3n88 R, YANS) 83 the Fll-lesbh Raaky body is
not able to bind t chain, and therefore it is not detected. For the

non- r edudheia. adives ‘&gob’ rﬁéatb%(ﬁémé%tPgﬁFﬁffraEW%ch region with full-length

anti - c- Met  anfy30mlyengMons-cINig aﬁtliHofl*( pxé1 W), &Mi&ﬁ&%ﬂc&nﬁm&‘ﬁﬂm&042619
fromfully fol ded and assenbl ed full-I|engt n to fully fol ded and

h ant]
assenbl e@*SREl GFaeamd opaymed al/s Heghs infoho Efﬁ?“fl“%l}ﬁlb ﬁB o%c pol ypepti de
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reduced Sanples, there are simlar guantities of heav cha detected for
t he 26ul | Whelagelhlyaatsiwese Wéﬁaf%ﬁqfqpb‘awbhﬁlast?ﬁ@eﬁo Sé%“i‘?a&y nigel 4‘&1"7&3’imdFab/ c
ant i bodyqepcRYRBIR REvioukl&leteribsd abtichus AR Fhb edifugated aitibpdeaidigsatrantr-c

fragnent, possibly due to sone back
human Fc conjugated antibody.

The anti-Fab Western blot results are shown in Figure 3, and they show a significant

improvement in folding and assembly of the one armed Fab/c “knobs into holes™ anti-c-Met
30 antibody. In addition, the anti-Fab Western blot results show the reduction of full-length anti-
c-Met antibody to undetectable levels. Again, it is important to note that the anti-Fab antibody
is not able to bind the Fc fragment. For the non-reduced samples, the expression of the one
armed “knobs into holes” anti-c-Met antibody results in a substantial shift from fully folded and
assembled full-length antibody to fully folded and assembled one armed Fab/c antibody. There
35 is also a significant improvement in folding and assembly of one armed Fab/c antibody moving

from the wild type Fc to the “knobs into holes” Fc. For the reduced samples, there are similar
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up in the secretory pathway with the one arned Fabl e anti body construct. As
evident fromthe data descri bed above, it is possible to generate an

i mmunogl obol20e5/06pgapul ati on wherein the prinmary anti bodypepasb@a/ oimid he
desired one-arned Fab/c antibody. However, the intact form of antibody
(i.e., the fully fol ded and assenbl ed anti - c- Met ;ull-len%th 0 anti body)
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further, ndnim Z&% %Bft'ﬂ@% O I hcnbiRnatb Hol@é"’tdveﬁh%hd%é blb,ody in the
pr epar afl S edPe abl e ant | body, "knobs into tations
wer e nadmadrFab/h@lt@-lMedmwv Astaing fe apti-Fe Begpin bigt ngﬁu}é%Shaﬁélé?rfFfE’éﬂmb Mer chant
et al. Thel S98c)anti¥bds st BBIE o BMRB pr epar ed
for the one dp&@ﬁ{}‘ﬁ%(ﬁﬂ%{?g&eﬁg@%;@%ody (pxcM | Cd?-l 20 Fc. K) by
| nt roduhglntghmmemd theteote iistngt laseried( Foperedyced sauplepqthorgyarg Ot he full - | engt h
W T3BEMU tjptde bivedfFab/tragment . The
a1-| eﬁ ltlgesc’%gav E/@t an&%lglofg?‘ﬁl?%mqghg(h %)@ onieﬂ}ar med Fab/c antl - Cc- Met
ant| bodyme @pmmum “k@oipdito haledl’ fie-MetaetbadEB/ e "knobs into hol es” anti - c- Met
anti body (pxcM 1C H. Fc.K) constructs were then expressed in the sane
manner as descri bed abovle 25 V\hol e ceII I_ysat es Were prepar ed, separated
by SDS- PAGE, trEBRAMELESPhasmagy SRS Fied ith the
previ ously descri bed goat angfian{?wapego{:@pnﬁgmougat ed ant| body and goat anti -
human Fc conj ugated anti body. The anti-Fab Western blot results are shown
i n A guMat@ial goethgdsy show a significant inprovenent in folding and

assenbly of tl\@%e Ne A6Reid EaRkeC kBeBRditat B&lef®ch, afiddscribed/Bievioddy ant i body.
I n additi on, € anti-Fab Western bl ot results show %kge)er educ tAl?(%n of

full -1 en@i#H. aMexisash wmisrotieslairsayer Brehasd o MUNE (Reshl }A‘a%lf

| mpor t afh"Fc}éB % BisddtRm FalBoR BhinukRBeribdl (Wed Groves PARtHREDE Reptavidin waks t he Fo
fragrrent e non-reduced sanples, the expression of the one arned

"knobs ipatdhaded frem'Zya®d (Somt\En Famlclstmd—\ix) xr %Iﬁhmdlnmwas prudhated Aopa|  shift from

fully ol ded and. Asaersl ed . g 8 L ho Gl fudith kil cted anc

ass here | so a significant
i pr ovenmoékville, K1) dPﬁgglMamesmrw¢gr1d®b wan ebtainedsigorr Apiasa BireheBd@? novi ng

fromthe W|Idt ogsluced

sanpl es, (B ’ilu(glf’% fBe Sl n%(%értm “fazfl%\%%g%%gﬁlgé%géf%ﬁgcgmcs 0%2%1%2619 quantities
of heav\imeiubilon-BSQ BYDEvaS purchased froh MillipprgtMarlontenshy Még SunsrseriPtahd t he one
ar med Fabge pE ARSI AOLE Sas ABhIGiBOMIL @zgtgﬁgﬁgmﬂhﬁgsol%&@seappear s to

be an i processed ain and a decrease in
light chadsropt Beekin Stmervdets (Fdveer Clite, GhnBakertBab ABX:; Kb bartirlasiae el faem
anti - c- l\ﬁbtl‘ Igzﬂ(er JPLthsburg, NJ) and SP-Sepharose High Performance resin was from Pharmacia

Biotech, Inc. (Piscataway, NJ). Biotin-anti-P-Tyr was from Upstate Biotech (Lake Placid,

-

NY), TMB peroxidase substrate was purchased from KPL (Gaithersburg, MD).
Generation of antibodies and Fab fragments
30 Production of Anti-c-Met Monoclonal Antibodies
Production of anti-c-met monoclonal antibodies, including the 5D5 antibody, has been
described. See, e.g., U.S. Pat. Nos. 5,686,292; 5,646,036; 6,207,152; 6,214,344 & 6,468,529.
BALB/c mice were immunized in each rear footpad with 2.5 ug of soluble c-Met-IgG (Mark et
al., J.Biol.Chem. (1992), 267:26166-26171) suspended in MPL/T. DM adjuvant on day 0, 7, 14,
35 21, 28,266, 273, and 279. Four days after the last immunization the lymph node cells were

harvested and fused with P3/X63-Ag8U1 myeloma cells (Yelton et al.,
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5 Simlarly, the anti-Fc Western blot results in Figure 4 show a
significant inprovenent in folding and assenbly of the one arned Fab/c
"knobs i nvo 2bes/@ssicover the wild type one arnmed Fab/c aotiuseeoydizeant i body.
Again, the anti-Fe Western blot results show the reduction of full-length

anti-c-Met antibody to undetectable levels. The anti-Fe an g%%% i s not
abl e t oChindap-Mipnghio-Tmapah, (1784 3 He persI% pelystylgnselypb pedesatbed ftkdvhe

reduced, rEFJzﬁﬁunukﬂe(ﬁ@so@rs% 23 Hﬁshdéiﬁa AR §eb1@§ng(ﬁnt1ﬁtﬁl§\éyecﬁib6foﬂc det ect ed
for the ['engt the wl one arned Fab/c, and he one ar ned

Fab/ c Ma@tzysreumtldlyrﬁele@gd b}aqqqapm@e Adhan sgbrgrusatly sesesras by fow eiepeic oki net i ¢

char act fNrhiC baddhdd kS @5 dshd forhventi on 15
Mat er i aﬁg @%ﬁﬁtr%ﬁ%ﬁfgtﬁg??ngSﬁlﬁ% i gggmlz\(/gfy- | gG were p?oéltj .

Genent edtejr absityote sevibiuelinp el bdg o C'W Tgfnps d%aaaeé BelBW it By by g‘é‘iﬂaspl at es
VWere puiht a&(ﬁlgd L&Q@E;’\iﬁl}lﬁl\éﬁﬁﬁ%h 51%her%ﬂﬁ§rcﬁaracte‘fﬂ&d for ER aM@fonput aitased from

Jackson 'hunochem ca G ove, PA). HRP-Streptavidin was purchased
from zy agmjlls(t@@bdlhessa%ﬁmﬁﬁ wATPredtsed mbalb/apice Ay penoRiendlaatitedics Weed fr om 20
Aner sha ALl B RS Bk, Thé brote¥RANMBAR v ibsrvidaebyaky ai ned from
ATCC (%C‘Jk&ﬁ] gap rlrlc.)glcut amat e grr% nongtl dase was obtained from

Takar a lb@dnematéB%nm(lemXéyﬂtmGA?efﬁW‘E‘SD& B8 otin was purchased from

ResFoarch O gh GStidnTng gﬁ@g@on(@ﬁaﬂveﬂgmbl I on- PSQ PVDF was purchased from
I pore ( roug . oup erscrlg Rl\lase H _Rev f{ége Transcri pt ase

was from G bowtibmly iHéaV%SM}g;Bw@mlmyn Rver YLAMIED T Bt 9RT per ki n
El mer - C%l}(e%%o%%ﬁé&ft%{ to G/:'ntlgml &%)&:ﬁ%lﬁ?é@% h&ﬁ%ﬂ oigfﬁnmdb'ﬂlizfeﬂ phRinSPReceVas from

T. Ba sburg, NJ) and SP- Sepharose_Hi gh Performnce. resin was

f r om Ph&ogkfiordall) Bﬁ&)‘t’@b@ﬁl erhﬂigesthﬂl her. sloayl O mef SDBGE P e‘éﬁ‘f ingbgied was from
Upst at e o@%%;ﬁ?{g 3(7"@%1% BLagk 8200 WA odMBARRE-RNF SRS RkHRSIuERE waswdEedour chased

from KPL ersburg, MD). Ceneration of antibodjes and Fab frq rg vents
30 RB¥ odue thearixisfe, han the supvBRtaNDS EPRFRIT TRoTR he SeAds andmasyt oYS G TPM ant i - c- et

monocl OQ:@iunﬁﬂLAt kad P@%ouﬂf%u@km iEoi PR Bl bmiuuonmaﬁnd@egeﬁffeﬂ@ss:r i bed.

See, e.g 292; 5,646, 036; QF é P %4 344 &
6, 468, 5zgssedsmsre@om@n@\rétﬁéluaﬁ%ﬁﬂlﬂﬁ°?ééﬂHﬂéa‘i{lﬁnsrérh"ra IBEEATARh 2.5 ug of
sol ubl e i Bt wésqu(z&@gd%n@ﬁndtﬁé eluatds Bh@inide BRI Fab (hB38ent weabpboRB.1Ehe 26171)
suspended I n MPL/ TDM adj uvant_on day O, 7, 14, 35 21, 28, .266; 273, and
279. Founotgiayes diatyaed QVﬁ@lahé@tPBSfﬁﬁ*dﬁhezPé?tPlaﬁoﬁoﬁ@fﬁt‘%%?’iefﬁ’b‘&’& &1 s were
har v ?St el 3Pt HORE nif il BREXBSiNABEcRMEI 03B, TRI Fab fla¥@biitavas @irthat ., 75 WO
2005/ 063816 PCTI US2004/ 0%2619 Curr. Top. M crobi o. I mmmol . (1978), 81:1)
usi ng 35%rified yegdYiltehegloyeodveassidiesldrh’lped (Laskov et al., Cell. | nmunol .
(1980), 55:25 1). . ri doma | i nes secreting antibody specific for c
Met were ini tﬁéﬂﬂﬁ%@gﬁ@éﬁg&%ﬁﬁ%pt ure ELI SA then subsequently screened
by flow cyt ongé Aliquotisisng FB\ras iesansionatierd% ahdisnt SPSreeksidngectroblptted Sel ect ed
hybri dorrcgl%o \P!\\I%r)lg (I];n%c}bﬂon-P S)Srglee dbrane for 1 br at 250 mA constant current in a BioRad

25 Trans-Blot transfer cell (Matsudaira, J.Biol. Chem. (1987), 262:10035-10038). The membrane

was stained with 0.1% Coomassie Blue R-250 in 50% methanol, 0.5 minutes and destained for

2.3 minutes with 10% acetic acid in 50% methanol. The membrane was thoroughly washed

with water and allowed to dry before sequencing on a model 473A automated protein

sequencer, using a Blott® cartridge (Applied Biosystem). Peaks were integrated with Justice
30 Innovation software using Nelson Analytical 760 interfaces. Sequence interpretation was
performed on a DEC alpha (Henzel et al., J.Chromatog. (1996), 404:41-52).
Obtaining sequence of the 5D5 heavy chain required deblocking, which was performed
as follows. The Fab fragment was reduced with 7 mM DTT at 45°C for 1h and alkylated with
180 mM isopropylacetamide at 25°C for 20 minutes (Krutzsch & Inman, Anal.Biochem.
35 (1993), 209:109-116). The alkylated Fab fragment was théin exchanged 3X in a Microcon-10
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5 their ability to inhibit biotin-HGF binding to c-Met-1gG as describ

_ - ed
bel ow. The hybridonas were cloned twice by limting dil u'?i on and then
further ohereetwmssized for their antagonistic and agoni srtirwsadiloitcies.
Qsm ]Eesdwas produced in bal b/c mce and nonocl onal anti bodi es were
urified using a protein Gaffinity colum. The praqtein. concenfration was
det er miwigd). By sediem phisphathenntaining 10284 IHHY &%‘EWBO%Wf@RtaPﬁgﬁeﬁtﬁggﬁéflf i ci ent of

L 10 GRS A P08 b Yo FaeaiturRdIEDS vas di al yzed

over ni g fer and_ then concentrated to 7

gg/ Ir(ﬁf | debipcld Fals waamsmansfawd fodVDEdnd s¢équicnaee B Jeserdbgd pghoyai n (P er ce,

aﬁg iordb !{I ipom hedb1¥n ttg @!e%?o% @ Ehgf‘er then 10 ng of 5D5 was added
ncubat shaking at 200 rpm One and_one-hal f

m ef bi ndi ng-tmidabsequamse dafriwere tSditodastz PRRarimess speHEGIor e SseePhat ant was

separ at d fr t he bead n . OV,
previ o g’t?ffr‘%l%?éf% %ﬁihat dﬁ‘%ﬁ%?%érgb@ e Bﬁ%glg:v{}feglﬁg gﬁﬂ?ﬁﬁgl&%u},\?; was

pgs sed my ednsérides feambewark Aofkatthehaiml (Kabad eicedl $@1@@1@§>‘ qfprofeipy offipERglomieal The
absor bance feﬁbﬁ%ﬁsc%g{’lg flagltthIS% ic at{oﬂglqns%ut«%%q Hreﬁfh B&qeshg' i8). udkes contai ning

1
t he Fab™ pool e protein was dialyzed over ni ht in PBS
and t hepfnat ek atsoﬂe@gnbd aIaddnesu@tl@r mzym@ﬁqurtckm@@ %/I paiNAfEEadsd 280 nm

usi ng an extjinction coefficien

urio i ctomyObenls ol MerEETLY S & NEUE LRI T9 R Sl
SequencRRpgf Rl sERkhsAiptivh WadidfofthedainGersaidama sondamod @I@@va@m a 4-20%
gradient SDS gel and el ectroblotted nt o L) Jrenbr ane for
1 hr at Apsiifieatior ohRNANR RGH frameols it g4 fﬂ’l%ﬁho% %éprf)slcgontg plpr ansfer cel |

( Mat Sud@WA@m&s Bire| Geigdyy 1 (ShBidy, anCEBZ wm%amwa&)adexﬂih@rmﬂm§n@ was

stained wth 1% Co Bl -
dest ai n@d@gﬂolr990)211%}n$ﬁ%g?r;‘z‘|§$%‘ﬁ%g% %pé'(??ffﬁ %?@e&smﬁﬁgggase% ﬁ%ﬁ%r?yt _(Ia_rs]ea‘nd

Menfyr angM@siptho rm;gmhpllfmcﬁ}ﬁ%pld%d ’hacymﬁﬂieraﬂ,dls dbscobddKewasdily bef or e
sequenci ng on a nodel 473A aut og}a g; ﬁj g9 cer o Blott(r)
cartri d@élipélﬁﬁ%1opéﬁR§l‘\0§’3ipsqI%ﬁ’j"t"c a{g % f”rﬁ‘?desgafiaki@ac l?nﬁtb}ust te 30
|| 2 ?g\r/ Sﬁ légg% Imflé W1 SGdHehA g TNBliSe aA(ﬂl'aIlJyWhmledlﬂﬁi) (Acdemic Xewss Incsdgoence

on was
o o poNsycenbpmea PRt e Bt B Ral LRBAEL ABidamda Chr ot o
\(ilme:)lho;: Kigh D%_Igf@wfrlg 2 ﬁecp@iﬂff téﬁtﬁ'&g)n eBsynied ISt dwsd RsFAE(liEishdin)ang Mim{ andelar educed

a nd al kyl.at

2t B5C 1 Sherpehai e BuDRN P BT KA O RS eRa P s et am de
5/10(9:r égg r?a.%lg)gw%aaﬁ,v\galz(ggglz?ge?fa@)f Thig vesndr, peCATI0} s b y3¥in a
phos phatd&egehigpERnRYs ¢ %g"q“i? ? gfgestl gfg%glll? # 45\%)%003“%1}\%2@{3;ng th 1 nU
of pyr ogldaicion sited bé’thé}QﬂeSI‘ llIds@el saquea&@and)me Sériable degains.ofd gitkfest i on buf f er .

The debl ocked. F
above. © J‘@.%g}ﬁlie ?fg %}l??al & nﬁgﬂ% Q%f?(%; ;Segfl%c%aglf nggé}g ﬁcﬂ%ﬂ%&ﬁﬁ \Asalescri bed

25 domain cDNAs were inserted upstream and in frame to human Cx and CH1 domains. The C-

terminal cysteine of the heavy chain in pAX19, which could form a disulfide bridge to give
F(ab’)7, molecules, was removed to permit expression of only the Fab form of the antibody.
Recombinant 5D5 Fab was expressed in E. coli K12 strain 33B6 (W3110 tonA phoA
BE15 deoC KanR ilvGR degPD)argF-lac)169) (Rodriques et al., Cancer Res. (1995), 55:63-70),
30 as described by Carter et al. (Carter et al., Bio/T echnol. (1992), 10:163-167). The cell pellet
from a 10-L fermentation was harvested by continuous feed centrifugation, frozen and stored at
-70°C. A portion of the pellet was suspended in extraction buffer, which consisted of 120 mM
MES, pH 6, and 5 mM EDTA (5 ml/gram of paste). The suspension was mixed thoroughly
using an ultraturrax (Janke and Kunkel) for approximately 15 minutes at 49C. Intact cells were

35 then disrupted using 2 passes throﬁgh a cell homogenizer (Microfluidizer, by Microfluidics
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5 N-term nal sequence data were used to design PCR priners specific for the
5" ends of the variable regions of the |ight and heavy chains, while 3
priners weoeosasdgeed to anneal to the consensus franeworkisdomfismach chain
(Kabat et al., Sequences of proteins of immunological interest (1991),
Public Health Service, National Institutes of Health, Bethesd MD). The
pri mer s Greoeatian.Neviras Myhdtited with @ qoqling cpil- cHheshepersigpkasdhenadivgtgd ©oc | oni ng.
Total RiAg, &Xb &@?@tﬁﬂelﬂeﬂnﬁlé D8 ¢al) sﬁocﬁfwhkb}ﬁbl&di G&Had DE& teiphs. an@tr at agene

RNA isol ation was used as substrate for Reverse transcription

was per cefismad PEhidesculated debais avercswprgisdiiem (heaa)a%'a@ac&onmmtﬁuéaﬁn&h of RNA.
I'n PCR '35 %@ngo% 30%&4&@%& @uﬂyﬁ{aﬁﬂd&s@ma@mwc@ﬁd@@n Jes@Bhan 3PPy (M A

| nni s, fand Sninsky, and T.J. Wite, [ torsI)XFﬁAcadem c

Pr ess, Iad@tlon @@nﬂﬁﬁ ‘é@@ aﬂib@@ﬁ)“@sﬁ qomHd Xflroa?ﬁé\%B‘?éﬁzboﬁ‘ﬂ)é@ @Uprimers and
Super scr a@he stze. RS lin 1R V6L G %EEH@J\M@% mﬁcﬁ)”ﬁﬂ}ﬂ}lé | KAk

enpl oye&) aqg pol ynerase, cri awasaki Amplifi'cation of RNA. In
PCR Pr otverodme ati l@girdovt I@teraétlmyhaﬁﬂerApzpﬂlngcthQ ¢apdisionqgysupernatant the M A, | nni s,
D.H Cel fand. é&'& he§‘0v'1tﬂ%§1¥h%r§t§@l b-EforunW'ﬂhE SbsoftdhdeQF Gk bR AdEMef WAsess, I'nc.,
San Diego; 16 excep O was included in the reaction m Xx.
Ampl i fi @qul&)ﬂhmt tdbaa@jmenEhlﬁmW@S mrfg@@sie@ngviatlﬁrwlegm FPleppdineargdiggsfrani | and
Rsr,J1 (d mﬁff‘ 25 R3ni@h SM ForARR b%ﬁferl domvﬂacﬁ&%'me arflBkedyr i fied, and
cl ohed in erivative o ex ression plasmd pAK19 (Carter et al.

Bi o/ Tec rﬁﬂﬂ—polxawm)lde Zebele@BPIGYs anifiagtiops whish copiatealthpliabrisese prolad- modi f i ed
0y S Lre bRl Rty B t?eﬁ;%@?é&rﬁ ttle KUK Bl am P CTo MBIl tA6@ thaRGi mS HiFA04al§85) |

82: 488) 0 con restriction sites between the ST I T signal
sequenc exteeeluning 1 xadica bESESeririese High Ferfermapge regin thatthad heegeqpifragdr i abl e

and CO”?E?&MWs%f@J Fﬁg@h AN weld Rribingtar @ﬂ&am&mt&mt)@cmrl able 25

domai n were inser upst ream and in frame to human and CHI
domds ns. Folhwingthetleadniha gplumy stee athedvith Are qolaRaVolpag ¢ eﬂ?ﬂl‘aﬂv@émffﬁh ch coul d

forma dfh%%U 'PQ§WQ§ ﬂhﬁrgaut%@frgfn\fﬁe coldn@ising 2MBl8 &S umdemncheFRIGH flom per m t

expressi on o onl formof the anti bodty Reconbi nant, 5D5 Fab was
expr essehtoi2f0 M @dluim acetatedp pqiiliprampbuffeas Colvann fngligns giere a2y SRanr i | vaR
degPD) arg @ag@ hd %] él&%@{)ﬁcﬁé&?ssan@?ra&ions whieh 6&aiiRaShe KAPO&) pod&d. 63-70), 30
as descri y Carter e . (Carter et aI , Bi o/ Technol . (1992),

10: 163- 167) . OiecApmed|SD5d getion Stmlliscaler pent at i on was harvested by

conthnuous fepfd &84T ﬁﬁd lel@@IZﬁnK AeskiBsRMbodd) was UL to fampEhi on of
t he pellet was seulglgendepg@l n ISea(gtractl on gél} ffer, which consisted _of 120 mM

NVB, pH tBe EapltlstmimAADBHWS 1 { Gkank Afhui{Aipndaspdacla e anldemepetoiias ni xed
t hor oug h&e%P)A%ﬁf tféﬂsf@lqnams oAl HEA geswﬁ \laé%ght%sb ilapketlin {9 rmeawl%mt ely 15

m nutes a tact cells we hen di srupted using passes through a

cel | honwgenicitlor (S0ud/wkbf Theildy codipre Way dﬂnt@dr B0 falnddllitE§ R.2P. milzé’@a 063816
PCTI US2 O&ﬂ(aﬂl%%emgﬂ B bnd %lﬁ%@n%p ap¥Pxirhdtd1y SAndMrd Vitdsie@al htwd coil . The

suspensi on wa en a sted to A)éy \@(Eipol yet hyI eneimne using a 5%
(v/ & st@gtcewm wmguqﬁ%@ﬁemmd waetity 391P®ly expressiop by SESHAGEapd

PEI - f | ocgy gﬁgl)%%q{sinﬁ elfidr Gn %ﬁpﬁibaahﬁgodgf IoHd tidMSe- %hdgﬁ&@ ghdt B3 FrRHoRI0

centri fugatl on a m nut es. The supernatant was adj usted
to a conlwenilss Egb C@é’gE{q#éﬁZQg) (pp@n[gytl—Fc antibody (perox1dase -conjugated goat IgG

fraction to human Fc fragment; Bethyl #A08-104P-41). The remaining culture was then

centrifuged, and the cell paste frozen at —70 degrees C until the start of the antibody
30 purification step.
Purification of one-armed 5D5. Frozen cell paste was thawed and suspended in 10
volumes (w/v) lysis buffer (25mM tris-HCI, SmM EDTA, pH7.5), then centrifuged. The

insoluble pellet was resuspended in lysis buffer using a Polytron homogenizer (Kinematica

y A.G, Switzerland) and the cells disrupted by passage throﬁgh a Microfluidizer (Microfluidics,
35 Newtou, Mass). Polyethyleneimine (Sigma) 0.1% (v/v) was added to the lysate, followed by
stirring at 4°C for one hour, then centrifugation at 15,000 x g. The resulting supernatant was
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5 addition of purified water and | oaded onto a colum (1 x 10 cm of
Bakerbond ABX, 40 g particle size. The colum had been equilibrated in 50
MM MES, 5SwoitheEdbssiopH 6. All steps were done at a |i neacTtfusewsnadees of 100
cmh. After |oading the conditioned supernatant, the colum was washed
with equilibration buffer until the absorbance. o ,h?t he colag]gn fluent was
equi val m@dwﬁh@H@@MtfaéfmeVEFtS}D(ﬂﬁ‘d\ﬁ%@dp)é!?”P{@Phaé& GsTigesn Ve £8FEM? vol une,

linear &E% &Et%‘ L8e@ ofrOand AR EM ﬁdmanh@mcsmhﬁla&@;hbmto@thidi brati on
buffer. Iurm ractl ons were anal yzed b SDS L%Je
el ect r ogheomasestaphy Astert (EfipbpHs. Rﬁ#ﬂéﬁo i’i“h 12—% ‘WE.H &5‘8‘?@8 The
CO”dUCtgei t1{n)(4QJBTA*Bfo&OﬁJI7f5rfAHvaé@oy%B9Mmbum%hMﬁ1elb@mrm&med@ssathan 4 1B
and lo colum (1 x 10 ¢m of SP- Segufgqjoﬁ?gfpﬂr h. Per f or mance

f

ressn t gadxem@@mnéﬁﬁo eHzin $05M sedum ciirates0- Hih Nagh 4B Y°Al | st eps
wer e perMJd%&y ﬁus?edlté Qﬁﬁ‘zﬂ c&ﬂc@ﬂrdh@ﬁ 6t M mJeQ AP B4, did aﬁﬂﬂeﬂ\l‘w 8DSt he | oad,

t he col UumMm was one _col um volunme of equilibra |on ffer. The

505 Fabpalgesritldvade gl 9’?@@1’1‘1@@% Shs %ﬁﬁ@nﬁaﬂﬁnﬁ&m&mﬂ@g CETARE P , linear
gradi ent, f.romq fhals J&Qéh tHMtﬁﬂQkélml Ifo?ﬁaﬁ)gkdibh?%hd $IbSép‘h!u@§b dalmfnﬁler Col umm
fracti on§ were ana yzed SDS- yacryl am de a5}%? s and
fracti on@nwshamﬁ@@wp@nsdésfatawey, e‘Wé‘F‘%at lbﬁsml%i\@irzﬁé 1?9 eél n
Progluct | (g{l‘mg‘%! e%lut%c?é}itﬁa %ﬁdfgﬁk%ﬁm&@&%ﬁﬁ 2PMREMES, [IKSM FélidwidecSDS-( as

descrlb was used to transform the E. c o g?{%q{z WB110 kanR
Af huA ( RAGEApalptis, Sielpaelpdelpaie vas aliysted t¢ iffcodiapsy fa“aé’&j‘tré) andJoadeq QMR RS or rant s
were thep ?{pw g‘cﬁéﬁ rnPlghE)stﬁ}g, ) SRGALRRIIbradd Witk Omdlsadlﬂmtslﬂfa&dﬂﬁﬂl\/l

car beni Ci F The LB cul ture was di &‘gt g.d foléi5 to CR A P.
medi a (MES Ieﬂﬁqt'l“élﬁniﬂn@n@’a? eaierl eith2igrrdesbrf G y Odfiedyy é‘B\gr oxi mat el y
24 hour g %ﬁé S’ﬂﬁé%&ﬂu%tehé@b%ﬁo@ﬁgrs@sw@E DEBsis, \ﬂzislothisawdaisﬂlgr enoved to

fy antibod | th
e %Qa&gpémym BUlprpErBaiae Mon i arEa e B A G TP T huran | g

Fab; CARREL, ﬁe‘?@e&%@é c&ﬁmﬁlmﬁafsﬁazfslo@ienb&p@bml(b@m@mﬂdaﬁmwﬁpmgat ed goat 1gG
fraction to human r%m::nt Bet hyl #A08-104P-41). The remaining culture

was theﬁucw@m@ifﬂ\é@@@l PH -t he cel |l paste frozen at -70 degrees C until the

start of the il bAR-YrAHoRUWdrd Jiéi@thﬁrféﬂ o8 f@Rtitaluy drbihe atid anlysk. one- ar med 5D5.
Frozen cell paste was thawed and Susp ysi s

buf f er (Engekip favels pete de@?ﬁvpﬁhYAPAlpPW ﬁeﬁ?@ﬂb@éﬁﬁl’f“ﬁﬂ% dvege]‘ﬁe‘ifu nsol ubl e

pel Let vgg&egi‘feﬁ%ggﬁged in lysis buffer using a Polytron honogeni zer
(Kinematica™ A G "Switzerland) and the cells disrupted by passage through a

M crof | dsgiyser (M crofluidics, 35 Newton, ivlass). Polyethyleneinune
(Sigma) 0. 1%dy/Mliwdas added to the Iysate followed by stirring at 4C

for one hour, then centrifu t| on S er nat ant
was 78 WO 208%P @6@8%1“9@# “%Hrfé 1@9&& %gglemel%q%d Wgh Hﬁ lgjlg% B}%gf finity
resin ange bdils! RecPvas Bhﬂtﬁcte@twwﬂl@umﬂﬂa\/lét&s desciilses] mdvﬁqmmb(ﬂScthwaE etdlle, the
super nat ant ured off, and th d |nto a.& ed to a
liqasd khldfieh dgPephy: 1954 ﬂ@rﬂng‘%ﬁs }SglwereAf e 8@1‘3(}% @h}a’&g%l um was
washed W& A@rit RPBT 1640 supplemented with 10% ch, 5% WEHI-231 cell culture

conditional medium (contain IL-3), 2 mM glutamine. B-mercaptoethanol (4 ul/L), 0.5 mg/ml

(G418. U87 & U118 glioblastoma cells, 786-0 renal carcinoma cells were cultured in RPMI

1640 containing 10% FCS.

30 HGF-cMet Binding

HGF binding studies were conducted using biotin-HGF in a solid-phase system in

which c-Met-IgG is captured through the IgG domain onto microtiter plates. HGF was
biotinylated by incubating with 20-fold molar excess NHS-X-Biotin in 0.1 M NaHCO3, pH
8.5. The NHS-X-biotin was divided into 4 increments that were added at 15 minute intervals,
.. 35 with stirring at room temperature. Nonconjugated biotin, was;removed by dialysis and the
labeled material was stored at 4° C. Microtiter plates were coated with 2 pg/ml AffiniPure
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HCl, 1nmM EDTA buffer, pH 7.5, followed by 0.5M NaCl in the same buffer,
then eluted with a 5 gradient frompH6 to pH2 in 50mM sodiumcitrate, O 1M
NaCl buf fwo.2080s886d fracti ons were immedi ately adj ust e@ctrasaocionsho
concentration of 2Murea and pH 5.4, and anal yzed by SDS- pol yacryl an de
gel el ectrophoresis (SDS-PAGE). Fr actl ons cont %@%& -armed anti-cMet
wer e poebtéchntihdmsyigCeEe dackse qn@ﬁesé%éll‘?éﬁ&ém&% o(gﬂ\gphy on an SP

Sephar ose cgl Bi LHE efne TRitSGRkaMBNked DY PBS Gotitdihibg at ed wi th
25nmM I\/Ifé‘r ?(\%)F/le%e}gorfaﬁ”g@%?% 1"g{%%{co | um ev\pgs eluted with a gradient of 0 -
1M NaClo.5% starrwwes,t rqok tmperatiie|(REMion i hemdollpypedy Zgpip dpcyba Pﬁéf”‘g ol ed

el uate was 0. di Routd@f-1,60dad onto a

Hi - Prod&ﬂm}(ﬁ%&%&\kg?w ig/4 b§g 6aﬁmeﬁ Fa&llﬂl%rnn (e)lclqw |ibrated with 0.4M

sodk um &lpbaios,of 28aNGEMES- quﬁSD?FIne%c Bhtuenengvared|2ptikady weterrddedpt Bdi ent  of

0. 4M - OVI odi sul fat desitihnti@bsat e, fol l ow ng
SDs- PACET & %qrygfnges Wi §e r%lgl orsefadMlzﬁ mﬁ'&ﬁiéﬁ l@nt r?tPrlelpml (MI1ipore Corp,
Bedf or dginiby, AdeshasiibyRictoetihtw, ﬁllmd@ymhumh@me@hbsﬁhﬁﬁ@qﬁta?ﬂwny on a Super dex

200 _col 4 rmp (aﬁgﬁgﬁ mggbl?es ClERGER ke qa'lllfl aﬁslng%hc%QNéQ‘Iﬁerulrmm um succinate,

0. 15M Nales M concen rations were determ ned by quantitative
amno acid aRédu}t§hrSsho“EﬂﬁlEthDel5n One\aahsl ewefcernﬂépélanﬁll?@mpﬁ@f@ assay. These

anti body p aratio used f equent anal ysis. Assays Cell
cul Pur e“ﬁ’@ﬁép foFAy© 6‘5’? 51%8 ¢ QPP R pinGth %%’995 i i

were red in MEM suppl enented with
10% FBS. BaF@vroﬁih@bhcﬁﬂiohsatlommfcMat\by;@A._ansfect ed with human cMet as

descri bed pr vl Ous'l}’o\ﬁéhso atlonofc-i\de?l)va%m%%uréd\ll)ﬁ%]a!ndﬁcﬁhiﬂﬂ%gs@hon3}%3 709-718)

and BaF3- neo éf’é?Fng were trans he vect or were cul tured
in RPM mt6Aags &wp«mbleaanmewlhm $ciutIDel Feespiorsysapmtd oppla Rlalp Fosad wiffy aati-

condi ti onal m nt L- a \pheebhanol (4
RI/L), &® ?Fgal“f’r}!? od @Igfi%t C%g?wé ﬁ?g;éﬁ%d?;ﬁlo%’éﬂ?éoﬁlén f’(%%ﬁo renal

car gl Nomp)Cest GIeeR pliddiat @ tnlin 9GRRMI platbeu 87 Woeneaiightnghelpedregas 30 HGF- ¢ Met
Bi ndi ng HGF bi ndin t wer e nd i

sol i d- pHaéh %%Q‘Qﬁglf‘lﬁ &%%%ﬁ e %an%gﬁt{ﬁqgghgéfsggre? Iﬁhr%}g‘%{éﬁ{gﬂ?gG donai n
onto m g@llcies 100 12 kaBlysikbdffeneEOmMDTet, iPEy1. 5166 nidy Na@l v NagERI 40 20- f ol d

nol ar excess NHS- X-Biotin in bi oti n was
di vi ded 1pMtRETA, Wﬁ?‘étﬁ%ﬂf‘é’“tt??é‘? “’&E’?t@r %gﬁ (SéngS?X hos -Bgﬁ feﬁﬁgﬁn\%/%él s, 35 with

stirri ”Qo@l&aﬂrl‘i’@gglﬁﬁmﬁﬁ@ﬁqﬁf £ RTNRRGDA¢ u@Edrmildblofﬁdlon icewmsVO Wirolted by dial ysis
and the | abele

| t | t or ed 4 t ed
BT 5 dysmes npEndoPlsy HecyBres BoDSPBRON b e LS fomE B bl © Co% ©
anti - hu%@% 86 PR lfth%%Lﬁﬁ@éMétrWHd aeBaseaitc tt)4oomdmmsmtumg1ylawﬁfaam (0.05 M

Egrsbggﬁtpgpsrplhgﬁgrroggg (a4tG610 Upstate) t)ollc?\;//e%rbrylll -streptav1d1n an;[ aSlof Ae@élgﬁnéﬁ\{? Gth bl ocked by

TMB. Total cMet was similarly measured using 1:10,000 anti-cMet antibody.

Results are shown in Figure 6.
25 Cell Proliferation, Migration Assays
BaF3 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
30 are routinely passaged in RPMI 1640, 5% fetal bovine serum, 4 pl/L B-ME, 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 ul Alarma Blue (Trek Diagnostic
Systems) and measuring fluorescence intensity 4 hours later. As a control for specificity, one-

35 armed 5D5 was also tested in BaF3-hMet cells stimulated with IL-3.
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0.5% BSA, pH 7.4 at roomtenperature (RT) for 1 hour, followed by 2 hours

i ncubation with 2 g/m cMet-1gG Then 53 ng/m biotin | abeled HG-F with or
wi t hout OwOLeds/@86nNM 5 conpetitors of cold HG anti-chetr/swsmidsio Fab or
one-armed antibody were added at RT for 1 hour. Plates were added with
hor ser adi sh per oxi dase (HRP) - strept avidin (1:10,000 dilution, Amersham at
RT for 1 houResulttS’cﬁm%i\%’Glrb@lglﬁﬁ sphat ase substrate CP-nltrophenyI phosphat e

(Ki r kegaard gy Ralch e EhaiBLUes peRolARd (A SOIhARCaIAG MEgauIAicat 405 nm
Results are shown in Figure 5. One-arned anti-c-net 5D5 ”“@ggﬁ per f or med

10 sim debxychambamssayc'rm@tﬂl%e plated (x1@ 6’&5&1 PRte (e uBl?eﬁa#l 2\ ~r o~

si ne-yhos | sk loPRitRdut C- Mt was
maasure?:Pr%;P ygﬁﬂﬁqy ﬁf ggylth é‘ga‘% &ﬁl %O %)gg&g‘m%adl gk 1ett u(t;ll in

whi gh ssihsibid droedlamed epthody atsha;aqhtmdezdncmmtsove@ qgiﬂ@ctteﬂeedmd@anml@werant i -
receptor anti and det.ect ed, W i

Anal . Bi SRHBR: Bflf 3““55?% ngi% ctf{h‘?&% ;De&-)() ft&épg\;ﬂ\g roghlgggte Iggergt%ranf%/ m in
96- wel | yghpecidisp@ige Gvaby ardnhedells thitted meginedtavhe underrerface ARG 84S W'RVEM 0. 1%
FBS, with HG- and/ or t t tracted in
100 | cHrqd ang spweqiih g@%@%gﬁ‘% |(§/f°1‘15&a’9% gbesg%h%w‘ﬁ)y,ﬂh%&mﬁ%mz EDTA, 1nM

EGTA, 1¥cksdcdmn, 1x prot ease inhibator cocktail (Sigma), |x phosphatase
i nhibitor cockt ail 1Il ;E%u?)&) for 30 mn at RT on a plate shaker, and
st oed on i cEoHS 2HG ?‘f’n“f’ | ysates were added to plates that had been
coated Wz&rlihaa&l&ztenasNEt mAb 1949 (Genent ech) overnight. Phospho-tyrosine

cMet was det §S§ & %I%V%B (% QL 1rliﬁte§:€d B{rg\}eh&% h8dudhice. RN@SPhot yrosi ne

(4010, Upsta avidin a col or devel oprment with
TMVB. Toirﬂhca&wﬁtne\@aﬁltsssemrﬂu mnipyas mafsq@ﬂemiedtfmnm@ micergd @ayed Ry SAEMER ant i body.

Resul t s Fﬁ@ Q'\éw]'tj'én Fl g‘ﬁ o8 09t ?atecgoale Wlt?l cMe@fgﬁ élfatheM dHedld @nAssays BaF3

is anu PEHE I"YnpHor d cel I that rornal |y does not express
cMets amghtdmaﬁsp&tﬁcrsmdmﬁaﬁtmo&je: However in BaF3-hMet, derived by

transfection WI t \ofrd SMsBhbSyMas (Schwal | et
at, J. Cell eB‘ftS afelgﬁ‘%‘jlnpi%e%gﬂlfe@%l@%g sti nul at es (gi?ol iferation and
sur vi valsighifichhily isdiasaicempiired to-i8 FaBad@teNet and BaF3-neo cells 30 are

routinely passaged in RP 6 | ml /L (3-ME, 100
Um penici ISIiS ‘%t mf(‘}'éwgei/;ﬂ gl?? gg{aér%‘ahﬂl n?%]‘é? gﬁgﬁ%e% L- gl ut ani.ne, and 5%

VEH! - condirésporitath to#ed ufn@AéDé by Gl from the dag 7 PRosamples ek THERn yebendent

| if th b 0C se
uant 1 ¢ Pt B i A or o filht B lh. e %@u@aasg{?‘éff‘?"‘?t‘ﬂ%“it i‘%‘r‘} and

measur i ngd blotted BSHRRA c@uugaiteé Asi-yman FedLip H00. dpapn spsgifis, Jadkiet

specificit 5_ar esh8qs édaBaF3- hvet cell's stinul ated
with | L8 MV@@“\‘?@? ?g‘gﬁg%%%%szoo?/ 042619 Results. are s o in
Figure 7. M g{eaultme dibwivViDARiBd 3B Baumeas-prmed FEP538tHdE Mag IgE oA | 'uat ed
using a f(r;rﬁ)owmg acgmlmstratmn.

25 In Vivo Tumor Efficacy Studies.
Efficacy studies were performed using female athymic nude mice at age of 4-6 weeks

inoculated subcutaneously with 2.5 million A549 (human lung carcinama) or U87 MG cells
(human glioblastoma which secrete autocrine HGF and express cMet). Treatment with the one-
armed 5D35 antibody, the 5D5 Fab antibody or a control antibody (anti-gp120) was begun either
30 at the time of tumor cell inoculation (i.e., adjuvant treatment) or after tumors were allowed to
grow to ~150 mm?>. All antibodies were administered intraperitoneally once per week for 4
weeks. Note that only the one-armed 5D5 antibody was tested in the adjuvant treatment
regimen (with the anti-gp120 control).
Figure 10 shows results for tumors generated by inoculation with U87 MG cells. As
35 shown in Figure.10A (adjuvant treatment) and Figure 10B (treatment following establishment
of tumors), one-armed 5D5 antibody was capable of inhibiting or causing regression of tumors.
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Boyden chanber assay. The cells were plated (2x10 4/well) onto the upper
chanber with 5 m pores pol ycarbonate filter coated with 10 g/m

fi bronectwo.20080@381g/ Ml of HG- with or w thout 5 5D5 Fabprom/uspe+aives

anti body at the indicated anbunts were added to the nmediumin | ower
chanber. Cells were cultured overni Cells were scra ed of f topside of
the fil BsshoyenipFigree 108 pﬁ*fgarglﬁ‘éé%imugbfbﬁﬁé SuRRER! thetapputin glficaqy campaiet  had

m gr at eg, O Q@uﬂﬂ%lgﬁ{ %M{eieaﬁrglﬁtmeti}ﬁlea b5 8ktibeey & 100 hxesthdnel sinahned with

YO PRO 3 1 odi de | ecul ar Priobes t hen counted by fl uorescent

m cr osc effscts QIDUW@HIHP@*)%%VI@TH@M in Figure 8. Pharrnacokinetics OA-5D5 or

SD5 Fab (5 mamK e nasr trddirkmt @EQulh&Is EENRIRQAURIY inb &1 Ri0h Wk k9 £219 cMs t he
indicated tine points, serum sanples were collected from4 m.ce and assayed

by sandwiettneg®iveShithprakides s specitigaty centiol whish copfirmedthal the effects f Bg off-t h
chet-1g %‘rﬁé&%lﬁ%ﬂ cdrﬁétedﬁttﬂﬁ)Qy W3 Be USP rdnlodvert D&Y dde BRRAetific BRe@pdary

anti body. Results are shown in Figure 9A. The half |ife of one-armed 5D5
ant i body was Thspgmitiied 3R pyti-¢- ﬁ@?@&b%‘ﬁ e Alsatesigd fop bty temgdUgs MY part. To

det erm ng, %%Hﬁ.{smg%’t&% V:‘@tﬁ)h%g E@Qb&ﬁmbf‘mﬁ&e‘f@ for@x léJﬂEB Ofot&e rdirl
corresponci3 g to 40 n by ELISA fromthe PK sanpl es were

run on aegnied ipd.-fRa=Nged. ZUrﬁffér TF@%&&‘E?W]‘Q ob BxPlor (P@ﬂﬁﬁétfcﬁé“\@%ﬁ%@iot B The gel
‘ggs gr aﬂg%g o%cmtaa wﬁﬁrMmﬂ Df6rosAds Al rid @delﬁBE’wmsowmhmmant i - human

Igem i c, Jackson Labs al volume of serumfrom
nai ve de”@nmarmﬂdﬁ 5 pribadyl was adeingsied P! nﬁ@‘@u?’t"é’e% Qtléﬂﬁ&}Wﬁt“itWe Fi gure 9B.
Ser um ongeariReqpyant i body was intact on day 7 follow ng adm nistration.
25 I'n Vivo Tumor Efficacy Studies. Effi cacy studi es were performed using
femal e athym ¢ mud@Ofi igkibision eiemersrawib ipPegasest REBE0 4eadd) Wbt Umgieous| y
with 2.5 mllion Aeﬁﬂ%e(@ua%dhﬁslgftﬁ@wa@a,g@éswam%y MG cell's _ (human

gl i obl ast oma whi ch* secrete” autocri ne express cMet). Treatnent with
theibne- armed $D5<28f# inkibitipn Oﬁthgow@ab(lhﬁmwwmé (peetertés) Witht i body
(anti-gpl20) was bﬁﬁﬂ q%&]%irl) &?oégt 07 AR Wich @ng%%{ﬂd gi@ocul ation

(i.e., adjuvant treat or arter tunors were all owe %rowto - 150
m8. Al anti bodi éénqm@Wﬁ(lgméw\é@i 30me/legpatd: (igh@egorest I pepngieek for 4
weeks. Not e that ov()lklyﬁlﬁgﬂ{%rgﬁ g.arnmed 5D5 anti body vvas tested in the adjuvant
treatment reginen e anti-gpl 20 control). gure 10 shows results
for tunors genematMoladsiyity W@&:thatfqdonAM? kenggrafts/mite &0 IngfkgAﬂd oftheAwn i n

Fi 9y ei OA (adj uva m{é&ﬁ% .and Figure OB (treatnent follow ng

est abl i shiment & armed 5D5 anti body was capabl e of inhibiting
or causing regressN«»mctwftymes@vedIBDnWSZDEEAQSB@Qm)W@TB bea7842619 As
shown in Figure 10B, one-arned 5D5 anti body had superior therapeutic

ef fi cacy conpared
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to its Fab counterpart. (Interestingly, one-arned 5D5 anti body at 100
nM exhi bited mnimal effects on U887 cell nunmber in vitro.) The
results for treatnent of tunors generated frominoculation with the
A549 cells 5 were negative, which provides a specificity control

whi ch confirned that the effects of %%ggggﬁ- armed 5D5 anti -c-net

anti body agai nst the U87 tunors were e to nonspecific toxicity.
The one-arnmed 5D5 anti-c-nmet anti body can also tested for ability to
modul ate tunor de t ' 0 artzestabldishedei b Vi ;

Todel o, 167 oxampl e Lhe Ondother noda Cdederi bod tn 0 & pat R ke
6,271, 342. Tun@hagkAWed of5iBXPEh3: (Rancheati 6)ail:AKCS Ne. sGRl-antQpody
1687) cells coinoculated wth MRCG-5 fibroblasts (AT CCL-171) showed
a 50% i nhi bi ti crawhent onemAHEENEo SPorantohedyl MasoradiTsihst ediel sal 13en
ng/ kg, 2x/week. Qther illustrative data are listed below --30%

i nhi bition of thimdingrewih wherénaotlestrdRXkEd220 {amgnalspswet dodd axgbkga
gq7d (i.e., every 7 days) of the one-arned 5D5 anti body; 15 <20%

i nhibition of tiunsrt gnéwt hedaenfli FcQneotrestt 1 PAXFTB8 (ipanoe et g)otwicbhh
10 nmg/ kg, q7d; (ii) Oncotest GXF97 (gastric) with 10 ng/ kg, q7d;

(iii) OncotestoflXFA5P6 RolymgpPtaieh 30 arglkgergrerlly FruchAebtedteavy
LSFA297 (lung) wth 30 ng/kg, q7d; No activity was observed in A549
xenografts w t FPGngPRY, q7d of the one- 20 arnmed 5D5 anti body; No
activity was observed in, Oncotest. LXFA650 (l.ung) with 30 _ng/ kg, .q7d.
82 CLAIMS 2 . "AFTEATI BoHy ?qt&g’ﬁ&ﬁtf’&%ﬂﬁﬁﬂtsfjﬁﬁgan%\% ﬁd%eglﬁg?f‘g%h I
. finding arn1aqg Fc rggion that _increases stability of said,

a
ant i body fragneﬁfﬂlcgﬁfar%ﬁiﬁﬁglgeﬁab nol ecul e conprising said

: i nd ‘ . Do : ! L Ci 0o
antigen Q'_n I gﬂ—*e %%@?&?fétﬂ%ﬁ%gg EE claé.m—ql whggé!.nqg% 'a_ilt}.(bodf/ ISt

E; -a conplex second Sc ;p.o:1 y"Je.i?t.:id

one but: not. both,.0f the.Pc,dRyikiefle(:1" . kdes is an
Nterm.nal...y truncated he avy chain, and w erei.n said antibody

fragment does nete SReebl CAtddmentlos. tl@im T sur backesniti ges, adhioody
anti body fragnent of _....a. m 1 wherein the. antibody fragnment is
agl ycosyl a. t ed. fidagmeniienant i body frbagaentmofostipbairasdive ror@periwher ei n
the antibody fra :x[ ent: has little to no _mmuno>a ppre s:Lve p;
ciopert:iae. 4. THheranbbbBedirdoagmepnt ofaih & mh8reherediv : sae. d. |
inu Wsuppressire properties conprise. ability to effect "1.°
immunosuppressive properties comprise ability to effect T
cell depletion.
5i. The antibody fragment of any of claims 1-4 which does not
possess substantial effector function other than FcRn
binding.
6. The antibody fragment of claim 5 wherein said effector
function is complement lysis.
7. The antibody fragment of any of claims 1-6 wherein the
antibody fragment binds FcRn.
8. The antibody fragment of any of claims 1-7 which

specifically binds a tumor antigen.
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cell depletion. V he alit:i od fragment of any of'. clains 1--4 which
lces not t]Cl::sess s Ibstantial effector f?:17'ict ion other than
‘c\n binding, 6. The antibody fragnment of claimw::er__..n said
effector function, is conplenent: .].V515 .. The anti body fragnent

. 8, ket g BRI S0, i S

The anti body fragnent o ns a

tunor- anti gen,spfél%ﬁéggﬁlfy %gd]gfgycéjf’ﬁwgcgf 8t €hat NBs Ja;c%ivated

whi ch specifica I nds a ce surface receptor that is activate

upon receptor digmf kzathod: dGerTher asiti body fragnent of any of
clainms -9 wherein the antibody fragnment conprises a first

pol ypepti de.conmid shAgbady Li:ghfnenehai narwarirabl &1 ckonBion whar SHE o

pol ypeptide conprising a heavy chain variable donmain and said first
Fc pol ypepti de,antanmdda thaduebriaolcppepi seke o anpet spalgsaitddsecand-ilsdng a
pol ypeptide. 11. The anti body fragnment of claim 10 wherein the first
pol ypepti de conprdigeshainorehiairar Boghin claisacvad i@blywerdddai rorfrusedng
to human |ight chain constant donmain. 12. The anti body fragnent of
clai m 10 wher ei d haveyf Fhain olippept feeaigompdi sesd of iCBR FEoReaypeptide,
non- human species fused to a humanized or human franmework sequence.
13. The anti bodi?% Paghekt BT LEIRtATE0CHRRT 1A%t Rl S etssrrd Bl ypepti de
conprises a non-human heavy chain variable domain fused to a human
heavy chain corRtaMPdofain. 14. The antibody fragnment of claim 1.0

wherein the secand . polypent| de compLises, a CDR fram 3, nog; gman

speci es fused nt ze . ramework-sequence.
LA i L T R T
av any claim _goMersSisRsbhingo W nid€d 1ight chhiGBconbtdht aohBked.

12. The antibody fragment of claim 10 wherein the first
polypeptide comprises a CDR from a non-human species fused
to a humanized or human framework sequence.

13. The antibody fragment of claim 10 wherein the second
polypeptide comprises a non-human heavy chain variable
domain fused to a human heavy chain constant domain.

14. The antibody fragment of claim 10 wherein the second
polypeptide comprises a CDR from a non-human species fused
to a humanized or human framework sequence.

15. The antibody fragment of claim 10 wherein the third
polypeptide comprises an N-terminally truncated heavy chain
which comprises at least a portion of the hinge sequence at
the N terminus.

l6. The antibody fragment of any of claims 1-15 wherein the two

Fc polypeptides are covalently linked.
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84 17. The antibody of any or clains 1-16 wherein the two Fc

pol ypeptides are |inked through internol ecul ar disulfide bonds at
the hinge region. 18. The anti body fragnment of any of clains 1--1'7
Wherein the antibody fragnent when bound to a target nolecule

hibits t 19, The ant  body | { f ol

1718 whor &/ LR aﬂ??ﬁ%?@{yeffraaﬁ%fhﬁe 8'&-‘/88%n°d1ratal SRt g Pt hr S
hibits bindi o bindi

ol eoul 5. 20 H“Fﬂag gy o Faprenreeay CBE 59&“@%@%#&““%%6

first Fc poI yp%g tnhg ?e:?éﬁd} Fc pol ypept| de neet at an
interface, and the |nte “ace 0 second Fc pol ypeptide conprises

a protubengnce fphi Gh 11 ROSLEARADI & 1aRy, 8rCaMiits hnayhendntier tace of
the firs : Fc polypeptide. 21. The anti body fragnent of any of c ains

1-20 wherein t het$Be@ntrgnpak ypept idenhaso bgeikaletefnetefui@dmiahibits
tenpl ate/original polypeptide to encode the or' the first Fc

pol ypepti de hasabegen mbierad hndmmeritzanpbat e/ ori gi nal pol ypeptide to
encode the cavity, or both. 22. The antibody fragnment of any of

clains 1-22.whéhei ant heodysdoendefc golaypepti deathas Ibéénviadteamedhef r om
a tenplate/original polypeptide to encode the protuberance and the
first Fc pol ypeptidedhasrasmentaiher epundoiradt erpsicat 8oL ok nahibits
pol ypeptide to encode the cavit or both. 2a . The anti body

fragment of anyiefiepaphs? rogpa e?%ﬁQ%nﬂh@aFtF?%ttqafhﬁoFﬁfﬁﬁﬁ|Wﬁ%e§Hae
the second Fc pol ypeptide neet at an interlace, wherein

i nterface 2df tﬁéleséeghlao@é fr&@f“?ﬁ%p‘f# FEYe OfpF L 3HE & 690%3@‘?%&@6

whi ch position cavit |nterf C of. the first Fc

pol ypept i de, SﬁdFﬁh%9 eQFﬁé V%pélor 5?3? %e éﬂggestlé?xﬁﬁ$thave
been int rOducea% 1‘9&8r£ c?e %\jl%r %_ﬁgelrgéel{)ﬂgy ?Esﬁh@%&%ﬁoﬁg }E&lypeptlde

pol ypepti des respectively e anti ragnent of any of “cl

2..1-23 wherei Q:Jn!g&lsggoss %%t%%@aﬁ@@l BAVH xshgagl@f&ﬁmet i@deucc%duty
|nto the interface of the respective Fc polypeptid

in the interface of the first Fc polypeptlde.

21, The antibody fragment of any of claims 1-20 wherein the
second Fc polypeptide has been altered from a
template/original polypeptide to encode the protuberance or
the first Fc polypeptide has been altered from a
template/original polypeptide to encode the cavity, or both.

22, The antibody fragment of any of claims 1-21 wherein the
second Fc polypeptide has been altered from a
template/original polypeptide to encode the protuberance and
the first Fc polypeptide has been altered from a
template/original polypeptide to encode the cavity, or both.

23. The antibody fragment of any of claims 1-22 wherein the
first Fc polypeptide and the second Fc polypeptide meet at
an interface, wherein the interface of the second Fc
polypeptide comprises a protuberance which is positionable

in a cavity in the interface of the first Fc polypeptide,
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25. The anti body of any of clains 21-24 wherein the a protuberance

and cavity each conprise a naturally occurring amno acid residue.

26. The anti body fragnment of any of clains 2 -25 wherein the Fc

pol ypepti de conprising the protuberance is generated by repl aci ng

an original, resid ue fron1 he |n1erface of %Cnp q{l i.na
e’'c

pol y" pepti de with anelferﬁ?or r &3V e Oﬁagr%ubeéf ar ger SI SR Peen

vol Ue than the priginal stesi dhe s L. The aptihody,traguent.cahaapy of

claims 21- 2.1 e arc polypeptide conprising the

protuberance is gﬁggggdgg Qgs Bect®BINQd conprising a step wherein
nucl eic acid enco ing an orlglnal residue fromthe interface of said

pol ypeptide.is Théeﬁ)ﬂltﬂmw\ﬂfﬁragrﬂé@& QIfC ¢l df encodisng1ams i wipidinr eskdue
having a larger side chain volunme than the original. 28. The
ant i body fragnesbtabecdrademaz 08v 24 Waeeebaet hent rodugetalnyceshdue i s
threoni ne. 29. The antibody fragnent of any of clains 26-26 wherein
the inport resndeefase arfgichenee¢icti3@. FEheo tyrddvadysfragnent. of
any of clains 26-28 wherein the inport residue is phenylalanine (F)
31. The agfi-bodyef paghenty off any of Tledivgs22529 whegkérelhe ti@tuberance
inmport. residue is tyrosine (Y) 86 32, The antibody fragment of any
of clains 26- 28GhereH teh CPHPBEIS redPitEa LY 13N EspRAATAP) 2833
The anti body fragnent: any of clains 20-2'5 wherein the >c
pol ypept i de coﬁﬁFFgPﬁg the cavity venerated, by replacing an

i gi nterface of_a te el/ori

SLE Toept : pipthe X Febfiot el Peertts. hafingat LRt e][l dRarrin e “
vol ume than t éﬁ%@géﬂ9éeré§%ﬁgggiﬁi 3) %GE%PQEQ% raggﬁg£?ﬁ y 0

clainms 20-2: a erein eptide conpri Sing |ty

is gene rated by 15c1H§t$}PQJr1%QHQﬁ_| §é£!l.giu% steR whersiRRuckeie e?—m d
encodi ng an orlglnal residue fromthe interface of said pol ypeptide

is replaced Wddhonuekl gb£i AGid eeo;Qgé@gmenmeaoaﬁ fgsirduecbadidgrviag
smal | er side chain volune than one original, 35.. The anti body
fragment: of claiiBw3d3rosid4 aMenhei ol the tﬂfalngltha| orlglnal residue.

27. The antibody fragment of any of claims 21-26 wherein the Fc
polypeptide comprising the protuberance is generated by a
method comprising a step wherein nucleic acid encoding an
original residue from the interface of said polypeptide is
replaced with nucleic acid encoding an import residue having
a larger side chain volume than the original.

28. The antibody fragment of claim 26 or 27 wherein the
original residue is threonine.

29. The antibody fragment of any of claims 26-28 wherein the
import residue is arginine (R).

30. The antibody fragment of any of claims 26-28 wherein the
import residue is phenylalanine (F).

31. The antibody fragment of any of claims 26-28 wherein the

import residue is tyrosine (Y).
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resi due threonine. 37. The antibody fragment of claim33 o 34 wherein
the original residue is |leucine. 37, The anti body fragnment of claim
33 or 34 wherein the original. residue is tyrosine. 38. The anti body
fragnent of any of clains 33- 37 wherein the inport residue is not

cysteine ( 3 T fr t_of any,of cl 3 37 wh re|n
t he |rrpor3t9regl; u%gltggé }gnl he %\?”@Pﬁng agt |¥i§aly fzraGIag%rren ot Tany Son

claims. 33-37 whelekn Lhes,d MROLL Hdue s serine (St 01, The
anti body fragment Oof gny ol% cl ai msYﬁ::’f%EB 37 V\(threi n the inport residue

is threonine (PhAZncTheapntiRedyef EaUBN 01 a0Ys ofo -6bal,AB, 331 3%e Fc
wherein the. inport residue is valine. (V) 87 43. The anti body

fragnent of anypdfypebaia® éﬁhp%asangeﬁﬁb|dav1tbelECgendﬂﬂkﬁdePtﬂéBia01ng
conprising the cavity t:C ::"prise replacenment of g L3 -i:ai amno
acid .~.. ~. eddnr @:rnltghaabJrle\éo,due thdthe dmtrBrecofbf, = arsbsitepofyihhe
eoni n. e, . Leuci ne and ‘yresltre . The antibody fragnent of any, of
clai ns 33-1-3 wEnwieptife W@ aylpeppbzdte wEerpPreshagiitche: spavlitey side
conprises two or nore a.npo:Ct: re. :idues selected Romthe group _
-the. iz7 3 of Cfﬁll@nWﬁéum%mdﬁa\raltfnﬁeor%maﬁhefeami%ody fragrre nt of
any of claims 3 _1--44 " ;erein L-? Sc 1oe ccnrli i St:7 .:he
c'a..--: :34," ThR EntiBedy | figgngatepa amy of capimg \gP -5 @pficie wherein
original _,'lIxng acids selected fromthe up consistin

It Son NS | euctie FEndO TS o qtn OB B G A Eaa o G ABF S0 >

aci ds are repl aced, W Lol PPOL L, LeSLues: - Seheqhed (1 oM e 0Loan, o
consi sting of a arsine Py eon'1.ree and 4

anthOdy frag égk?fﬁalaggsfﬁgéjf}om’tﬁgslégéfgéc@hgfeééaé:ﬁ%l?ﬁegtlde is

conprising the ca ri'ses replacenent o

r?rio. L} tdpeeningiat Pesidiiconc366WMdd nseaRdin thegglige having
nunber| ng according to the EU nunbering schene of KCnbat, The

anti body fragneatsnefl1ary sofie chradins v20udd wher eha bhegRe pol ypeptl de
conprising the cavity conprises replacenent. of

35. The antibody fragment of claim 33 or 34 wherein the original

residue is threonine.

36. The antibody fragment of claim 33 or 34 wherein the original
residue is leucine.

37. The antibody fragment of claim 33 or 34 wherein the original
residue is tyrosine.

38. The antibody fragment of any of claims 33-37 wherein the
import residue is not cysteine (C).

39. The antibody fragment of any of claims 33-37 wherein the
import residue is alanine (A).

40. The antibody fragment of any of claims 33-37 wherein the
import residue is serine (S).

41, The antibody fragment of any of claims 33-37 wherein the
import residue is threonine (T).

42, The antibody fragment of any of claims 33-37 wherein the

import residue is valine (V).
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| euc_ne at position. 368 with aiani.ne, amno acid | unbering
accord_rtg to the EU nunbering scheme of Kahat. 48. The anti body
fragment of any of ciai.:... 20-47 wherein the Sc fpolvtep'tide
colrr_prl Si n?Mt h_el_hcaw tyb' corrpri ses x 3p~La-cenent of tyrosine Wth
val i . ne. e anti od nent f any of _cl ai wher

the ¢ 70% yb: e Fx-irge %rrﬁﬂgfleé’l ng t?féy)éo s r’EI%A%:%S(‘%'EI@ Wo' trGile 8
am no acid repl cerrent sel ected fr the .qro T S,
L366A and Y9. +37 6g?h%o%]ili%n8ygg% acgar?’el% Bgmg%)ééosfs&lgpgﬁ%%%@%@

wherein the Fc Olryﬁﬁ%r o of € 60k §b NG L1 oRF 0Lt o d LORKALAEEgroup

conpri ses repfac thr.eoni.ne at position 366 tryptophan,

am no : aci d nugBet; de sk of @l%%cgr ng,t QethenE-aumPessing scree e of
iiaba t:. 51. The ai m% ° raglment %f a ynof cl aslms 0 wherein

the first,. angh s egongobe E)Qé t ofi des @aclaeanpri se ameant n, thody
constant domain. 52. The anti body fragnent of claim51 wherein the

antibody conspanpaamaiencbspr ity and/ oavi.1<cb3brBerm. twp. oF3moThe
anti body fragment of claimb51 or 52 wherein the antibody constant
done .n is roit8parc iresGdubd, sdhertadt fhodytls agrent cofsigdtdingm 58
wherein the AGis human !go,. 55. Tne antibody fragnment of any of
clans 1-54 whi @hanmomerlﬂct@@mﬂiﬁé anti yoldy*ef-r agnent of any of
clains 1.-55 which a nonGCSpe c:E. fic 57. The antibody fragnent_ of
any of cl &pms The et iffidoh fragaent &t PBEd9E |‘?ﬁﬁ}r‘f@>38ﬁ%¥ I%‘Hrf‘néP‘a EE
5H. A conposition conprising a, pop-elation, of

wherein at | ea®PlvBoRoFdq ﬁ@mpgl%fgq ant 68H§7tyf?°ér§)r¥é F ]fe%lacemfent of

clains | -57. 59. A t hod of
t he two(ﬁrprﬁq?ﬁoébrgalgﬁgpar{fnn ac,:LSs .g(]é])&(?:%yi %E&gr@@ r%fupany

of clains culturing a host

cel | conpri i ng, nucl i ¢ aci d, e0g0din0 1 4he-ankipad L AOMERL Age:

said original amino acids are replaced with import residues
selected from the group consisting of alanine, serine,
threonine and valine.

46. The antibody fragment of any of claims 20-45 wherein the Fc
polypeptide comprising the cavity comprises replacement of
threonine at position 366 with serine, amino acid numbering
according to the EU numbering scheme of Kabat.

47. The antibody fragment of any of claims 20-45 wherein the Fc
polypeptide comprising the cavity comprises replacement of
leucine at position 368 with alanine, amino acid numbering
according to the EU numbering scheme of Kabat.

48. The antibody fragment of any of claims 20-47 wherein the Fc
polypeptide comprising the cavity comprises replacement of
tyrosine with valine.

49. The antibody fragment of any of claims 20-48 wherein the Fc

polypeptide comprising the cavity comprises two or more
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89 (b) recovering the antibody f:ragment: fromthe host: cell
culture. 60. The nmethod of claimr9, wherein ni;cleic acids encoding
the polypeptides are operably linked to translational initiation
re7a.,~or (TERs) t. |: '" approximately equal. sltren".il.

t',=.i 61. .."he nethod of claimb59 or. 6 rrei sai.d ho :E:I.I

i's prokar yot?‘&l,n%?.01$hﬁeﬂ§?%§n P E‘F]a?%e\g{%r\%e%‘? mthe %%rsl?lsletsmlg,

col I. 63. Theog?ﬁ;%% 0&38!3&“51”910@%’40%” ein the E, col is of a strain
en ol . T

deficient in. oaer:ous ot :ease activities. 54 The nethod of claim

59 or 60wher ei jd 4 ' akaryot di46 .49 R@e f
claim 64\,A@§her Jg]?%a% e%%ggt §%J’le(‘%rilérlﬁs O%-%qy %,dl%%gs n§§h4o9dm%f gg%?o%[%@gg

65, here. the gptihody scf FagPRN: o ankegavianedhromnsiltivee me, iam
67. The net hodﬁgf any ofe: cl ai msl 9--65, wherein the anti body

fragnent is receyei@GhdioBECehtedn)iscGat epobi®iocA BBE hetkifrrppepanimg
the anti body fragnent of any clains 20 - 57, the conprising the
steps of : (a)aGithd WdikY nambesingeldcoeanpy itsi ngenBUl ewcbeading encedt g
the anti body fragnent, wherein the nucleic acid encoding the
interface of tkebsecond Fc p | n'; ptide has been altered from

nucl eic acid encoding the original interface of the second W, polyp
epti de t oSéncollbet detiqndot Gbesasice Athenruef ef i@ 1d6 d - ehcoitrg™t hes
interface of the first Fc pol peot..i.re has beer: altered fror

nucl eac acid ehésdF mpd HEEPPgF Aol iPRPER 88 BT CRBPT LTS :aé’aéf’t%‘?dy
pol ypeptide-s to encode the cavity or both; and 9 fl ihl eco error;
the antibody frFRgReMT f4BM "the host cell culture . +9. The met hod

f claimS8, wherein th | e ' di
gol nglerr?t isae hé[‘ Eglag%lk%ﬁ%yg%%ag%gntauﬂ ce_Lra]E% bfq,lrhetxf%q S@ﬁgngné:l%otdg

rom e origina nucl er ¢ aci

encode the protyberance; M.GA ;augl &L Beobr cus domain.

53. The antibody fragment of claim 51 or 52 wherein the antibody
constant domain is from an IgG.

54. The antibody fragment of claim 53 wherein the IgG is human
IgG;.

55. The antibody fragment of any of claims 1-54 which is
monospecific.

56. The antibody fragment of any of claims 1-55 which is a
monospecific immunoadhesin.

57. The antibody fragment of any of claims 1-56 which is an
antibody-immunoadhesin chimera.

58. A composition comprising a population of immunoglobulins
wherein at least 75% of the immunoglobulins is the antibody
fragment of any of claims 1-57.

59. A method of preparing the antibody fragment of any of claims
1-57, the comprising the steps of:

(a) culturing a host cell comprising nucleic acid encoding

the antibody fragment; and
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e:acodanci the first p:Lypeptide has been altered fromthe original
nucleic acid to encode the cavity. 0. The neths of claimFi b wherein
step (W.u preceded, by a step wherein nucleic acid encoding . n
:ig:Lnal amno acid residue fromthe interace of the second FR
pokypeptla e |s | aced mnth n e Cc caodin i or aci . d.
Pos fub. havi ng &1 arger et el aiis A0 SErtreenanCalhrt Be P 1egt
resl d, e, wherein thg.jpport res Clue. the | arger S|de chain vol une
conprises the ;roru: aerartce 71. The nmethod of claim 68, wherein
step i.ai 4¢g.3 W&C%Qgﬁo@%@ cl%tlﬁp5W%ﬁér’é19“ﬁh@1é&@%‘c@d§n&r%gdlﬁgalﬂhe
orlglnal amo aC es:Ldue 1n the interface of the first Fc
pol; pe.pt. ade’.iodlgzpeﬁepa@@e&e Wobt baigleinkeact d ©neRAbRgoAM | elittion
anlno acid residue having a smaller side chain volunme than the .
i .nal anm aeidoneesttiee $3 agpteximrdaliheqeavidnrens?h. The met hod
of clalns 68 wherein step ,a, is preceded by a step wherein the
nucl eic acid erﬂti'@dimnghb@eoﬁ iaistimafd secondhePein:sdid/Peptadell sis
i ntroduced in the host. c& -1, 73. A nethod of preparlng the
antibody fi,: agaﬁéﬁryoea¢ an,*", conp, i .,... s :: ,a, Lo
,. Iy and (b) allowng et. ,..-,-.. ... .....0...... . cai occur.
74. The net%hod. Thst m&ﬁpo@xo%l%aﬁ@ 50, Wl?nm@r &he, lyesmlé thEepcqlﬂ)
conprises coupling the first paolype.pt:i e and the second
pol rpepti d&- i n'’A FP6h°§5°f1?%?1ﬁeﬁﬁodeﬁr%%ﬁth? Bl &i%s 56- ?5 QWﬁﬁﬁﬁlﬁ
t he anLno acid L ence inte.riace has been

altered SO as t%egléeﬁgkafré ?rhceo%ﬁ?l(?flﬁb%lfo%easlegﬁat%-ﬁetjfaw ty if, the
en- 9! neered, infer fm%‘& oa 'S¢ O]quLaT_c,gd pug e'v&ﬁ‘%&ﬁ encodjng EQ?l is

ant . i "body T agnent any ai s 7 conposition
conprising two gggg;y%eggnbinant— nucl ei ¢ acids which collectively
encode the antibody ‘fragnent of any of c iai.ns 1- 5i . 7K A host

cel | conprisingrne tRenBUCLEI €12i8CIsd  CLiRFB LD the. host &1 TRechost
cell of claim 78 wherein the nucleic acid encoding
66. The method of any of claims 59-65, where the antibody
fragment is recovered from culture medium.
67. The method of any of claims 59-65, wherein the antibody
fragment is recovered from cell lysate.
68. A method of preparing the antibody fragment of any of claims

20-57, the comprising the steps of:

(a) culturing a host cell comprising nucleic acid encoding
the antibody fragment, wherein the nucleic acid
encoding the interface of the second Fc polypeptide has
been altered from nucleic acid encoding the original
interface of the second Fc polypeptide to encode the
protuberance or the nucleic acid encoding the interface
of the first Fc polypeptide has been altered from

nucleic acid encoding the original interface of the

first Fc polypeptide to encode the cavity or both; and
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the antigen binding are. present in a s i.n9 e vector, au:. The
:nc:st cell of claim'7 wherein the nucleic acid encoding the
antigen binding armis present. in 5c )a. ,a.te vect'ors. 81. The
host Cell Claim'78 wherein the __ucleac acid encoding the antigen

bi ndi ng arm and, N- -t erm nal | runc: chain i ent, i n
a single vect o(rj(.b)fi tr.%cﬂv?rléjf?%&%gf gﬁgk% t rgg}a%ﬁ: b%ggfpft?%g?réen %fllany
of claims I- S, compRiyle_-Ng culturing a host cell conprising the
nucleic o aca.d of claim®:<; or 7~"? no ..,lot: f>a. L1l'i:ei.,:ides
are e:)=! p€=. 283, ne Mk rECON QKNG aARfHLAdY fIRIMRIic. LOW erh@ing§ll
culture. 83. The nmethod of claim82 wherein the ...s .. _cove red

fromthe cell. drgsateond4kc Preypebhitt ofaschabm 552 anaar erdn the: original
aant.ih,::dy ..ragme_nt is recovered fromthe cell culture medium..
92 85. The net hodlefcch@adntB2 eero@e .the prottiherdrost andetheimicdeic acid
S Ckat- vatic cell. 86. The nethod of claim83 wherein the. host.

cell is R cclignco87ng THee nEtdsodpol vpadtdidm B2s vibrerreied tered ner o gthe
cell _s manmmalian. 88, A conposition conprising the antib; ,d tfra;
g;ren,  of any ofigighai mecleis wrandt@EnoRIgethoddfitgenerating an

anti body fragnment. conprising a single; a.rri.gen . i:ading armand
an Fc regi®h, tTHet metpededls &laigt é%i‘t%i‘@tli}elélf stRR Hht itFodySFreed gy & ' ¢

conpared to a Fab nol ecule. conprisinpg said antigen binding arm_ said
met hod conpri si'%g é’}?ﬁi‘%%%iIH’gjﬂieﬁca‘f"c?‘?.E?ricé%il8gh% to.rlcgélnfa&n%&}réc? ¢ g}l d

enooding (16 aniLSGNeok PTG ALTVRRECS o b B0 5P CORIES.. 6

e at:7.ile undé efAT t°f or ma

antigen b3.ncl é:lqﬁla%re? @ggh qxuctl@%c&%cid:enc%d'ingngn SEEY amino acid

Ypeptidee to f sai regi on, erein one but not both o: the

Si ¢ pol ypeptides.di$@Matitisandnabby truncated vHheavy ahal Bhe adfliginal
wherein said anti body fragnent doés not. specifically bind a T :ell

surface antigenani3. 2Use eésidfk anhibedy fHAgRRBEt acadidaliengitn @my
one of clains therape
larger side chain volume comprises the protuberance.

71. The method of claim 68, wherein step (a) is preceded by a
step wherein nucleic acid encoding an original amino acid
residue in the interface of the first Fc polypeptide is
replaced with nucleic acid encoding an import amino acid
residue having a smaller side chain volume than the original
amino acid residue so as to form the cavity.

72. The method of claimg 68 wherein step (a) is preceded by a
step wherein the nucleic acid encoding the first and second
Fc polypeptide is introduced in the host cell.

73. A method of preparing the antibody fragment of any of claims
1-57 comprising the steps of:

(a) preparing polypeptides that form the antibody fragment;
and
(b) allowing heteromultimerization to occur;

whereby the antibody fragment is formed.
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1-57 for the manufacture of a nF:ai UaTfle32t for -.c.6. :e w,f_SC
and/ or prophylactic treatnent of a disease or disorder, wherein said
di sease or disorder i3 cancer; malignant or benign tunors,
non' -1 eukem a or 1lvnphoid mal .gniancies neuronal, gial,

ascrocyt. a. nal am c, grandu | a.

eprthelra|74 st%gﬁaTe?ﬁoqﬂ9§sFB o%ﬁr???lm?.§?.§¥8§mFegn £%$%ﬁ5£nﬁﬁ?8r
i Sor der fsoigﬁégr%%%ﬁﬁgrﬁg% ie3hoks RO peBRas s doase.

di sorder cancer

bl astoms”, 935 argfiﬁ% %% ? son-snall cell Iung cancer
b:rea.st: cancer rec cancer rectal cancer, prostate cancer,

l'iver cancer, Hﬂ@cﬁgéﬁ&fcﬁ@@ﬁ?rofhﬁﬁgﬂ@ng9nﬁfhﬂ§ﬁﬁgﬁfthe amino acid
gast:roi-rat<st:ix:a: 1l cancer, ovarian cancer, or nultiple nye olna .

92. An antibody.fagrens t@‘l%C@EEIJ_:;ﬂga]I ar2RYr9Ae 1ofs kahn®lde®s sof 86 to
use in treatnment or Dr+=-:vent:ion of a disease or disorder, wherein

sai d di sease olgeds8fdethd Hreanserand@langnantd ofvityenngnhe unriseered
non-| eukem a or |ynphoid malignancies; neuronal, astrocytal, hl

0. hal am ¢, gl anditikarace macrophagal, epithel.:i.a stromal or

bl ast ocooel i ¢ di sorders; |nflannatory, i mrunol : ogi . c or

a_i gi ogenesi.s- rﬂﬁoaaedddm@nWQnmf901936n¢vﬁkm§tFbed@nﬁkbﬂﬂweﬁFa%mﬁﬁﬂ(9annY
to claim92, where:Ln said disease or disorder is cancer, and
wher ei n sai d carfcedaass lyaphoma, b7.astonm, sarconm, Ieukenia

non-smal |l cell lung cancer, breast: cancer, col orect cance

rectal canCer, 1*ﬁ%%@?é%%l@hnEEPrlsEPQéW“céﬁc@Prenﬁﬁ éPFBtdﬁﬁgﬁFc
head and neck cancer

ast.roi:nte tlnal er a ,
nul tiple nyeloﬁﬁ”d§4wéegﬁe$ﬁﬁﬁ%9§ﬁyﬁ yFﬁ?ﬁ? Sq%%%%%cirsfrﬁﬁg f%pany
GENENTECH, " I NC,_et _al. %ZQEND\IO\/ALEI\I'I' ANTI BODY FRAGVENTS USEFUL AS
THERAPEUTI CS <1t §&> BSo PCT <140> PCT/ U504/ 042619 <141>

2004-12- 17'78 A host cell comprising the nucleic acid of claim 76 or 77.
79. The host cell of claim 78 wherein the nucleic acid encoding
the antigen binding arm is present in a single vector.

80. The host cell of claim 78 wherein the nucleic acid encoding
the antigen binding arm is present in separate vectors.

81. The host cell of claim 78 wherein the nucleic acid encoding
the antigen binding arm and N-terminally truncated heavy
chain is present in a single vector.

82. A method of making the antibody fragment of any of claims 1-
57 comprising culturing a host cell comprising the nucleic
acid of claim 76 or 77 so that polypeptides are expressed,
and recovering the antibody fragment from the cell culture.

83. The method of claim 82 wherein the antibody fragment is
recovered from the cell lysate.

84. The method of claim 82 wherein the antibody fragment is

recovered from the cell culture medium.
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<1.50> US 60/531, 409 <151> 2403-12-119 <160> 14 <210> 1 <211> 5
<212> PRT <213> Mus nusculus <400> 1 5er Tyr Trp LeUHs 5 <210> 2
<21.1> 17 <212> PRT <213> Mus nusculus <<400> 2 Met lie Asp Pro Ser

AS17 Ser Asp Thr Arg Phe Asn Pro ASn Phe 1 5 10 15 Lys ASP <210> 3
<211> 10 <212> PRT <213> M

muscul us  <400> Tyr Ser Tyr Va
Ser Pro L&a- AspifyPetipd 6t Egi’fﬂ % é’gﬂ’%“i?tql%%ﬁg ﬁ%yéflf’“b Mus
muscul us <400>_4 Lys ber 5 Gn Ser Leu Leu Tyr Thr 5er ser G n Lys
M Tyr 15 1. BT TE T R AL <2105 B <21, 15 7 <212 PRT <2135 Mis

muscul us 86. The method of claim 83 wherein the host cell is E. coli.
87. The method of claim 82 wherein the host cell is mammalian.
88. A composition comprising the antibody fragment of any of

claimg 1-57 and a carrier.

89. A method of generating an antibody fragment comprising a
single antigen binding arm and an Fc region that increases
stability of the antibody fragment compared to a Fab
molecule comprising said antigen binding arm, said method
comprising expressing in a suitable host cell nucleic acid
encoding the antigen binding arm and a first and second Fc
polypeptide under conditions the permit formation of the
antigen binding arm and dimerization of the first and second
Fc polypeptides to form said Fc region, wherein one but not
both of the Fc polypeptides is an N-terminally truncated
heavy chain, and
wherein said antibody fragment does not specifically bind a
T cell surface antigen.

90. Use of an antibody fragment according to any one of claims
1-57 for the manufacture of a medicament for therapeutic
and/or prophylactic treatment of a disease or disorder,
wherein said disease or disorder is cancer; malignant or
benign tumors; non-leukemia or lymphoid malignancies;
neuronal, glial, astrocytal, hypothalamic, glandular,
macrophagal, epithelial, stromal or blastocoelic disorders;
inflammatory, immunologic or angiogenesis-related disorders.

91. Use according to claim 90 wherein said disease or disorder

is cancer, and wherein said cancer is lymphoma, blastoma,
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<400> 5 Trp Ala 5er Thr Ara Qu ser 5 <210> 6 Page 1
sequente'iisting-frcits <211.> 9 x212> PRT <213> plus nuscul us
<400> 6 G n On Tyr Tyr Ala Tyr Pro Trp Thr 5 <210> 7 <211> 119
<212> PRT <213> Mus nmusculus <400> 7 Gn Val Gn Let: dn Gn Ser

cve Arg A8 SeF B YTy R erET N, A I0 A5 Y e F5Y T Lea F o Trp
Val Lys G n Ar dad i 35 r |l e
Asp Pro Ser As%agé%rﬁs%ol%rgc%g eeISOrégtegﬁo CQEEEIPP%T}%;?@SKSH%%}'

Asp Lys Ala Thr;ley Ashrcval péﬁ@r@ét&@%&n@ér?%ga% 288l ndsh cEhlefN, a Tyr
met Leu Leu 5er Ser Leu Thr Ser Ala Asp 80 85 90 5er Ala Val Tyr Tyr

Cys Ala Thr Tyga&yoselesbihaVYabas@ir pProlarfsn 1S okenuAspleyr Trp
Gy Gn dy Thr 5er Val Thr Val ser 5er 110 115 <210> 8 <211> 113
<212> PRT <213=mytadsanuseul us
92. An antibody fragment according to any one of claims 1-57,
for use in treatment or prevention of a disease or disorder,
wherein said disease or disorder is cancer; malignant or
benign tumors; non-leukemia or lymphoid malignancies;
neuronal, glial, astrocytal, hypothalamic, glandular,
macrophagal, epithelial, stromal or blastocoelic disorders;
inflammatory, immunologic or angiogenesis-related disorders.
93. An antibody fragment according to claim 92, wherein said
disease or disorder is cancer, and wherein said cancer is
lymphoma, blastoma, sarcoma, leukemia, non-small cell lung
cancer, breast cancer, colorectal cancer, rectal cancer,
prostate cancer, liver cancer, pancreatic cancer, head and

neck cancer, gastrointestinal cancer, ovarian cancer, oOr

multiple myeloma.
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<400> 8 Asp Ile net nmet Ser A n ser Pro 5er 5er Leu Thr Val Ser Val
151015 dy GQu Lys VvVal Thr Val 5er cys Lys Ser ser G n 5er Leu
Leu 20 25 30 Tyr Thr Ser Ser G n Lys Asn Tyr Leu Ala Trp Tyr On G n
Lys 35 40 45 Pro Ay On Ser Pro Lys_leu ngs I[le Tyr Trp Ala ser Thr
Arg 50 55 60 Gu 5er Ay Valsee‘i‘teg‘nlcéﬂf-t{{ﬂ%' BRLESThr Gy Ser Gy ser
Ay Thr 65 70 75 Asp Phe Thr SL«gu r17e thr 5er Val Lys Ala Asp Asp
Leu Al1a0> SENEECA) Mal., Tatr aTyr Cys G n Gn Tyr Tyr Ala Tyr Pro Trp

T Lear oV P o 2BonsS radilehd Wse kS A CBaela®s sy 110 PP P

sequenges- B0 pe223> sequence was synthesized <400> 9 taaatttaac
gcgt ac ctgP acattatgqat gtcccagtct ccatcc 46 <210> 10 <211> 36 <21.2>
DNA f%ig?gzégg'f?%f{) 6l9equence <220> <223> sequence was synt hesi zed
<400>"1 gagcCt c aggccctgat gggtgacttc gcaggc 36 <210> 11 <211>

42 <150> us 60/531,409
<151> 2003-12-19

<160> 14

<210> 1

<211> 5

<212> PRT

<213> Mus musculus

<400> 1 )
ser Tyr Trp Leu H1§

<210> 2

<211> 17

<212> PRT

<213> Mus musculus

<400> 2
Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn Phe
1 5 10 15

Lys Asp

<210> 3

<211> 10

<212> PRT

<213> Mus musculus

<400> 3
Tyr Gly Ser Tyr Vag Ser Pro Leu Asp T{S

<210> 4

<211> 17

<212> PRT

<213> Mus musculus

<400> 4
Lys Ser Ser GIn Ser Leu Leu Tyr Thr Ser Ser Gln Lys Asn Tyr
1 5 10 15

Leu Ala

<210> 5

<211> 7

<212> PRT

<213> Mus musculus

<400> 5
Trp Ala Ser Thr Arg Glu ser

<210> 6
Page 1



<212> DNA <213> Artificial sequence <220> <223> sequence was

synt hesi zed <400> 11 gctacaaacg cgtacgctca ggttcagctg cagcagtctg gg
42 <210> 12 <211> 29 <212> DNA <213> Artificial sequence <220>

<223> sequence was synthesized <400> 1.2 acggt gaccgaggtt

ccttg&g%zég <210> 13 <211> 4§equ5§£%§mg—3%gg€s Arti figci aIg ggquence

<220=2% TSequence was synthesized <400> 13 tttccctttg aattcttggt

t gt t adtgyt Mugoogaotheyge atc 43 <210> 14 <211> 54 <212> DNA <213>

Arti f<i4 i)%:a]e sequence <220> <223> sequence was synthesized <400> 14
t@n

}Dttcc% tegakgataa ggt 9h6aaaCTRt gagt aaac aat aaaaaac 50 gccc 54
age 5

<210> 7

<211> 119

<212> PRT

<213> Mus musculus

<400> 7
GIn val GIn Leu Gln GIn ser Gly Pro Glu Leu val Arg Pro Gly
il 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 GIn Arg Pro Gly Gln Gly Leu
35 40 45

Glu Trp Ile Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe
50 55 60

Ash 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 GIn Gly Thr Ser val Thr val Ser Ser
110 115

<210> 8

<211> 113

<212> PRT

<213> Mus musculus

<400> 8
Asp Ile Met Met Ser Gln Ser Pro Ser Ser Leu Thr val Ser val
1 5 10 15

Gly Glu Lys val Thr val Ser Cys Lys Ser Ser Gln Ser Leu Leu
20 25 30

Tyr Thr Ser Ser GIln Lys Asn Tyr Leu Ala Trp Tyr Gln Gln Lys
35 40 45

Pro Gly GIn Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 60

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 90

val Tyr Tyr Cys Gln Gln Tyr Tyr Ala Tyr Pro Trp Thr Phe Gly
95 100 105

Gly Gly Thr Lys Leu Glu Ile Lys
110
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sequencelisting-frclts
<210> 9
<211> 46
<212> DNA
<213> Artificial sequence

<220>
<223> sequence was synthesized

<400> 9
taaatttaac gcgtacgctg acattatgat gtcccagtct ccatcc 46

<210> 10
<211> 36
<212> DNA
<213> Artificial sequence

<220>
<223> sequence was synthesized

<400> 10
gggcgagctc aggccctgat gggtgacttc gcaggc 36

<210> 11

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> sequence was synthesized

<400> 11
gctacaaacg cgtacgctca ggttcagctg cagcagtctg gg 42

<210> 12

<211> 28

<212> DNA

<213> Artificial sequence

<220> i
<223> sequence was synthesized

<400> 12
aagagacggt gaccgaggtt ccttgacc 28

<210> 13

<211> 43

<212> DNA

<213> Artificial sequence

<220>
<223> sequence was synthesized

<400> 13
tttccctttg aattcttggt tgttaacgtt gccgacgcgc atc 43

<210> 14

<211> 54

<212> DNA

<213> Artificial sequence

<220> .
<223> sequence was synthesized

<400> 14
tttcccttta tcgatgataa gctgtcaaac atgagtaaac aataaaaaac 50

gccc 54
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