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Sunmmary [ 0006] The present disclosure provides isolated

nonocl onal antibodies, in particular human nonocl onal anti bodi es,
that exhi bwDzpi9gR01a¢ finity binding to human integrin a3CI/US2009/085042
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(a) a heavy chain variable region CDR I conprising SEQ ID NO 1, or
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(d) a light chain variable region COR 1 conprising SEQ ID NO 16, or
conservative nodifications thereof; (e) a light chain variable
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conservative nodifications thereof I'n afurther aspect, the

di scl osumEyELRE anderived frogne beraan Yo rd8 lsoreawhensini tho aiytibody spetifigally binds
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t her eof %orrprly nlglél% heavy chain variable region CORI conprising SEQ
ID NO 23umgp el i ve nodifications thereof In another aspect,

t he di scl osur ‘{i)(llﬁﬁ‘(ﬁ Q‘%e@ﬁsﬂe&?ﬂh@ﬁ%@lo%@%bﬁgﬁén bl ?‘gﬁ?&&na@%tibggfﬂcﬁ?z

bi ndi ng portiaon thereof conprising a heavy chain variable region
conpri si ABHsSEdINdReRrtigutherse! copmsiang ahpany chiidivhiia iegios G @ofprising
anot her - agpegs Not b,eor@br&gmﬁwlﬁocﬂﬁ&\ﬁ'oﬂﬁ&eéa% IR OhARGDIRN G Ry
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vari abl e reﬂicon CQRZ conpr.i Si ng. SEQ ID NGO 24, or conservative.

modi fi caPfoSHES PhEPatH mongelonal pRtjbogdy geanjigen ading pastion Hieeeof eqmesiingnRa
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[0019) In a further aspect, the present disclosure provides an

i sol ated nonocl onal antibody or antigen binding portion thereof
conpri si ngwe Za@awgiiehai n vari abl e regi on conpri si ng t heGanmsaawasicd
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CDRL cOMuassIsng aBeidi OP/NGY 12389899, or GORE HYRLIABATRSN i 'aﬁl%{d éerbsseg&%w&i
(b) a heavy chain vari able re gi on CDR2 conprising SEQ I

conser vatPWeingQ I Yexs. ona fpﬁl@(rgmct (}}@ﬁlsﬁloﬁ@avwvéﬂ@aﬁwwl@mﬂ atsteclprsdi on
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() a1} aptisdsr Hiech Bl pinion derRGRENANS Rl thai Fab RABailyRer 001
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CDR2 co or conser.vat,i ve .nodi.fi cation eof ;
ana (1) Derelladh] Robonfs - Hior RS EREE eGRIT S G PEORETD 56,

or ConselN(atSI veconpeidiive atodifivatidridelie@@t. For example| MO diktlobute profided hier
aspect, f esenh) | sc!J ure pr ox{lr%es an_ i sol ated mgnocl onal

ant i body "B P& ?fg PEHEBR! H@r@é’)’for‘éb‘ﬁﬁ?f COMAESIAS A ASAYY CbHRA| n
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or conservatlve nmodi fications thereof In a furtRer as ect,

di scl osu f‘é*stp%o’waéts}eaéh9?°féeﬂ@atl@éltmfbm@ln@ﬂaud seaHenerogy waﬁEQg@wNO 7,
bi nding pRA &I i, ) 0 A
conpri o1 o HEWShRL PR CRERE YA\ Noh BB RSl AR B, 080,
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an isol atzed | 8% onal antibody or antigen binding portion thereof
conpri sing eaVy chain variable region conprising the am no acid



WO 2009/ 100110PCT/ US2009/ 033042 [0025] In a further aspect, the
di scl osure provides an isol ated nonocl onal antibody conprising a
heavy chai wWoago%ladmm in SEQ | D NO 9, or conservative mmadifS2eesioms

t hereof. For exanple, the anti body cogprises a heavy chain that is at
| east 80% at |east 85% at |least 90% at |east 95% at |east 97% at
| east 98% or at |least 99% identical to the am no acid sequence set
forth in SEQ I i : - .56l r Ides an
i sol at ed mnoé@(}r@glggﬂt%% fuﬁigﬂéﬁicg}?ﬁggg\ﬁ%ﬁ? géﬁgeidn %g@lgﬁ%%fﬂ?oﬁiygm
| D NO.  10ntigen odis@partion therepbeliniprisangiadesyit dheineafiatie regeonaPR B corrising
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at | east %8%}5%@6 ﬁ?é’}srtcmgsg%agﬁmP%@g%m@si%reg{' Iflé‘g%t{wré’éﬁ%a’g?e Cﬁ’f‘:?clslélﬁst
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In a furLl_ger cﬁs ect,,. the. di ]ﬁ#zsure,provi des_an i sol at ed nonocl onal
ant i body "EBRDTRE Hge PomRESIng A 1P NOSE areomgervagyve or
conser vatmhdfidehd thedsfl 0 andthehgREs, Rk Bshk $Rvidi ah RoBfd Waohﬂ SEQ
ID NO. 10, or conservative nodifications thereof For exanple, the
ant i body 28Bbgslyics aatisgn hawing rorigniherpeficomsrising h beayy cBOsyvaribld regioh CBER,
at | east 90%is; ONCRS 79 - 98% ar | east
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and a | i gisclosigiprovideasn isslagd nhamsiond @dtibelly of emtipen 8bdingabrilcaakded0%
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sone enboatidifiratisns théreofClit efdvhenaspetty e daclRburt b vieayyisshel hddbclamy of
t he anti -a5éL31 ant | bog{nﬁs of the, disclosure as described is cleaved,

and i s t ABECHYOT pREsB Atrdmegeriaphesred compngne igsban revrble maion bathes
of the premeniingdsBQIIDINM Ll 7CBNTMbSatlB ok GRARL AR 1NERMN%: L5810, aS
shown in SEQ ID NO 43, but where the C-termnal |ysine I's not
present . disglogwE peyides ai isglatedimeonpelanal 2atifpdy otyhitizem binding pbritoh ghereof

anti - a5f 31,.3RLiLPRHLBSH ' ' : [ seguence. .
0007, | Pk PR LR SR Y ARG 808Gk ORI EE B RIRALOS RN R rypive
conpr i si mepdifipptiors théveofam arpolntir espectpthe distlogen plovitds mgisglatet nansclonal

t her eof , i herein... and a_.pharnmaceutically acceptable
carrier. aﬁ‘t?bo%?%f%%g?bﬁnﬁmg plomoflﬁﬁéjelreoggﬁlgerfs,m%‘he di scl osure provides an
i Mmunoconj ugata acieaqyrdhsinngrisbly regfontGER REIMBRRHSEQ B Nan 3 @ BokkMginrg
portions thereofff as described herein, linked to a therapeutic agent.
I'n one case, PRrditiepidns fstiofc agent is a cytotoxin or a radioactive

i sotope. |n a(f)umehschampagible fpendirsel Qﬁl&ﬂl‘%k@@%ﬁ?ﬁ@l@,@?@&%’ﬁﬁb%
conprising any of_ the inmunoconjugates described herein and a

phar maceut i cafefifiseiasthesiod carrier. The discl osure al so provides a

bi specific no Al S i : ' - bi ndi - .12
 Borti ont oL aar o KAy e AT BEn SN PR SRUIPRD: B2 bk
di fferent bi nodidicatppesilferasifit y t han sai d antibody, or antigen binding
portion theregf . i, . [.00 o Lilons. comyd sing . anti body, or
ant i gen- bi ndi ﬁ‘% a gt chain AL oIS b dmgishie T i M8, 96 & Srte

nol ecul e of thedidficacnesere@f;and a pharmaceutically acceptable carrier
are al so provjded. . .[,0030 ei c acid nol ecul es_encodi ng the
ant i bodi es, o{fe?ﬁﬁgblgcéﬁ’flﬁiaﬂ&iq‘?\&g%%]%%%"“fﬂ%l“@éﬁ(} H NOa [l 56r eonseivpigs ed
by the discl opdiicatdhs WRldof:a8deXPr essi on vectors conprising such

nucl ei ¢ aci ds and host. cells conprising such expression vectors. One

aspect, for eManpel chaig vaiinbleseisn SPRI remprisingSEQ IRONGC LS. er canseraative
expressi on vegh@icalfRi etk Ng the sequence as shown in SEQ ID NO 11,
or conservative nodifications thereof. A further aspect is an

i sol at ed nucl B0¢7]abi aifuntbtrespdcs thegrresant dischrsesgirovides @e isoiatedoaomiclosiing

th : | EQ.I D NOQ .12 s tive podificati
ther oot Al BrAMRCRb RPNl S st R S FPRctaeT "or “an



[0034] In a further aspect, the disclosure provides a nmethod of
inhibiting growth of tunor cells expressing integrin a5f31,

conpri si ngWoesagesllg the cells with any of the anti bodiGFa]S2@n0/033042
anti gen-binding portions thereof, as described herein, in an anount
effective to inhibit growth of the tumor cells. [0035] In a
further aspect, the disclosure provides the use of any of the

ant i bodi Q:‘énﬂhsﬁ?tﬁe%ﬂn@é@@béggeﬁ&@'E)? Sﬁcpint T 1908 coftSerHRSE ﬂoﬁgﬂaﬁ%e' n,
for the manufacture of i cament for the freatnent o nor nal
cel | growhereofi An 8 furihier gspedisthpdisclagpepyidedwn isilaicd monedonat atibdésorany
of the a ns t. reof as descr.i bed
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cut aneouSHod 13 NOr 43 caRserl ¥nBedificaions thalﬁoﬁ awt:ehght@bal@ Margsdiecregion
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adr enal #ﬁﬁ“@a?@&&ﬁowl‘%‘ﬁmﬁ E%@“Stg &qnﬁ’f‘o{’ e"SRbeaIWrdéSCIOé&rﬁcer
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the bl add&svY Lancanatls regime @@%%eqm}arsntgr 1D NPaadior sentservativeci noma,
car ci nonﬁq&lflﬁctahgnsrtﬁ&@éf @x?éﬁﬂtt%fr aéob%&P h@%ﬁﬁlﬁa EH)%IC&?E“? irs@tla H?l{o\‘tgHﬁnal
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or nore dfsctohlaetamvegeamgokawdmclonal antibod@ @3&]tigéhbinding pbau tieralfso

provi des net hods r ki ng."secon ner atjon 1 anti bodi es
based on C?ttaf%%%@?t}?éggaf’a?%e SHOT %ﬁﬁéf%w’%éaﬁﬁb Tﬁﬁo@? QBEPREVENS,
For exanplajfidatiensdhaed D s iRE @éﬁe&eﬁe disteERe ProlvRies B BPal Rnddlonal
anti-a5/ 31 ant| body conpri sing provi di ng; (i g a heavy chain

vari abl e 2RiERAdg AT %EﬁtgFBBH‘Q'“gé’aU@ﬁd]@r%ﬁﬁ’PP%ﬁI?ﬁga g in yesipbisriegion § DRIown
in SEQ | By &3 70 CDR2 D
W0 2000/ S DT ang SEQ I MR 270k somserAuliDReARRAYAR HRr g mm ghftpet e O
CDR3 seqdisaloaurggroyifisaan tsnIaSE@lqn@ctml a@lbOﬂB or @Bl,gembm@ﬁg panldhdrelf(otﬁ ) a

|S 'eg Bé N g ggtggpl\sfﬁﬂ %\ﬁ%ﬁél‘ﬁ cgﬁ%\/%‘%bﬁ&égﬁgﬁl)ﬁe&gﬁﬂgﬁo %g@ﬂb‘ ﬁ% ors %od]aeerﬁ%we
shown i nn8EQda@oiNGsered, Irlahotley aspect, (B dacidfne pavidbiRh iselge AvRo@SHaS hown
in SEQ I altering at | east one am no acid

D
resi due \%P%%H ot ﬂglgﬁleg\?sfngWQFW“G]?;F&?‘%S?IBW%’& on anti body sequence

and/ or the |i ghthehgidhaiMakiiadd Ralof W &MrRRGSFEEEMIR0C 83, 1P c sk eat
| east one al tergg_l anti body sequence; and (c) expressing the altered

anti body sequBRedicaiions thsrifiei n. [0037] Other features and
advant ages of ()Rl gﬁt digel 1 . f _ _
foll ow ng det S’;u)l eg scr |VSt| on egrﬁfclrjl %Igﬂn%dnzﬁﬁv’\%@%jgga %@’rr?‘o% ervative

construed as moﬁiﬁtctitﬁglstl‘mw@f,contents of all references, Genbank
entries, patents and published patent applications ci ted t hr oughout
this specification are expressly incorporated herein by reference.



[ 0040] Figure 3 shows an overlay of the sensorgrans obtai ned by
injecting various concentrations of a5f3l reconbi nant extracellul ar
donmai n ovewoiwwpbilie zed 22B5/ DLE. This data was col | ectpeg/uspodlossos
presence of 4.0 nM CaC 2. The order of injections was fromlowto
hi gh concentration. [0041] Figure 4 shows dose- dependent bi ndi ng of
22B5/ DLE to HUVEC by FACS. [0042] Figure 5 shows equilibrium

R L A T e

Fi gure 6 showsddifeati@suhdréofof a HUVEC cel | ul ar adhesi on bl ockade
assay. The rez&l ts.indicate the | eyvel of inhibition of HUVEC adhesi on
to fibronecti AAJEIOOHN WHighly 278 JLSDRE Senprising SEQ AAND: 26, gispnseagiivhe
negative cont hRdif{cBi th@&ek) - The cal cul ated | C50 val ues are al so
shown. %0044 Figure 7 shows human a5 expression from HUVEC and
20 tunor cel | @idig tﬁ@aswﬂéue FgionSPR? pormprising $1Q 1D NO: 273 @dmervRiigpur e
8 shows in-vi i 4Py 2285/ DLE conpared with 2285 Nvt
lgd@. Figure %ﬂgglfﬁ%“}% ased detection assay neasuri ng ADCC of

US7MG cel | s i fﬁahghqnhemaan@l@fegmmm\@msblgSZEZIBJDDEzalmdc&%B&aWe
lgG I. Figur em%gifsc WS A Tgm Li ght - based detecti on assay neasuring
ADCC of  HOVECESTER 01%¥&nce of human PBMCs by 22B5/DLE and 22B5 wt

| gG . [ Q@46] Ik guther Bpsdnakepredt Diasedrdebagss ARsoraPMsndchAk]
tanti al enhancerrent from 22B5/ DLE over wt 22B5 |gGl

i ndi cate subs
across a aBt:ﬂE?géi OF &HigEn B QﬁtPPﬁ@H thekent eempising alkavy chainypriable region
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and otz T i P adki GG AR B el A SR BT P o
in the 22B&o ag@xseqrenat etSER SupCaBoenr cdmrwagvmsdxﬁwmed.erel?o& In a further
corrparis /DLEt eat ed ou ho ittle regrowh. Figure
| OC; Kap o B e RRG PRt A 1 itRo B! BRibct St etect b @eirnrion

gr (ﬁupI ( eﬂdpmf némprisBig a H@aikf)aqalﬁl?mr?m@/rége@wtﬁ)pnsﬂg él% eﬁxgﬁ% %&&)Eeq@lg% @
vehicl e ring to all o groups, and, p<

conpar i sgh&gg{%gﬁf SHEBPHY §1VE FRpIslspHEosgagreqfy Wﬁs“ght chain varigblg 83giqn gur e

2285, and S ﬁﬁv@cﬂlgg&&fsm NP3 %E@“S&é’f“‘g‘fﬁg&lﬁ%@ﬁéﬂ

i n-vitrot&seE i nduced by 1D9, 1D9/ DLE, 2D2/ DLE 22B5/ DLE, and
24Cr/ DLE. bgz&ﬂﬁa%l)th'éf L&, tﬂlgdﬁa?m del?ol‘%ﬁ' sdﬁtggﬂ%{g{'ﬁ'nog&tl na nrr%ody or

efficacy of 1 E 1n a syngenelc I'c nme
Fi gure 1@A1ge®bm§mgaqumrthmm° corfnptnun@s h¢a¥3 eb&zmdartablzmegbﬂx C@E{prmpnsmg

Figure 1 on. of.. e% p<0. Oic Gé BL

1D9 | 962§§le gur ej3t1§%0n8.1 at{vetné | bcﬁ t? ' @ﬁpe%rg% B ?”66

col oni es pRDIVSiIthrEISG)IItetl Inﬁmbuﬂ@l aititode er antigat binding abrtidh @leyeak Sori sANGAVA

and Bonfﬁrron %[% arl son, test EI-N(B 05, 1D9 Ig DLE vs

109 | gG2*¥ y|8 " ygiet glP{j R sempesign SEOR gt yr CapsrHtved

Descri pt ln‘éﬂiﬁcatmns thereof. In another aspect, the disclosure provides an isolated monoclonal
antibody or antigen binding portion thereof comprising a heavy chain variable region CDR3
comprising SEQ ID NO: 35, or conservative modifications thereof. In another aspect, the
disclosure provides an isolated monoclonal antibody or antigen binding portion thereof
comprising a light chain variable region CDR1 comprising SEQ ID NO: 36, or conservative
modifications thereof. In another aspect, the disclosure provides an isolated monoclonal

antibody or antigen binding portion thereof comprising a light chain variable region CDR2



10051] The present disclosure relates to isol ated nonocl onal

anti bodi es, particularly human nonoclonal antibodies, that bind

speci fi calWp 2009188181 with high affinity. In certain c®Cadg]S260p@33042
anti bodi es of the disclosure are derléled fromparticular heavy and
l'ight chain germine sequences and/or” conprise particular structural
features such as CDR regions conprising particular amno acid
seduencesombieng SEOUDNG Ly PLOKARRE Bl ARAANMIDAR! PanollRl 1065 AL
maki ng such ant i es, | mrunoconj ugates an i speci ules
conpri si rigscloweh penvideh euisebitednubmpblanatmoihddy oakntigompindingiponndantadi ni ng

t he antlb dle ugat es. or eC|ch I es, of the
di scl osureriPHie %l’mﬂl gglﬂ %1? GI5BPRC ﬁ%—:ﬁs Wr‘ﬁ@F§§g}§%g$’bu€§ » JpeamRg vative
ant i bodi esodifiadbnsaBerter. debaglicr adpddt, thagiseBkilre pfovides b Balhted HRBAE6T!

associ ated . with expression of a5l, such as abnormal cell growth (e.qg.
cancer) . 2RERY §F ﬁ‘ﬁr)g;‘?n %mqglgdaogtzﬂndé@?cg" CAMBUSIRE d¥iddsaVhrionaalle regiging

the anti (@M Bon@tsindWHED RO: a0tk gﬁﬁeﬁhm%ﬂ&ilﬂ&hbhﬂﬂ&e&h g%%za%ham

treat various types of abnormal cell growth, such as canc
2009/ 100 ¥aosteegop (58 bammyzing SER ID NO: 34, or p@eez]atwenn@hﬂ@momacremme)

i et def i ned agar T o By s Rl BREITNRED: SRR The ©

det ai | ed mieifgalipisitbercof; (d) a lighf (@5 Jhridlind egsm@?ﬂ)ielr wna:emdlngiE]QeIdD Keér &, nr
scienti f| and.. tech connect.ion. WI [ese

di scl osurfgrERAfYe ‘H% ahr?gs ﬁ% LI zeaﬁighg‘fhaﬁlr‘@rlé R ﬂﬁ%@?r@

t hose of IDN{D B[ o chkisdriativa niodHicafidns tHewdolsa8 (f) UMipBSGaBARANE &Rion CDR3
requi red b contﬁgfé,l ﬁ(ﬂ lar terms shall_incl uge pI uralities and
plural t NP R » PIFONEFYRGYE Bedificgtings fierspl: nonencl at ur es
used in connepﬁoapmry\a hﬂthe@d%ﬁectt Qﬁé‘ﬁ}bﬁﬁﬁtﬁsc@ésurecﬁbxlnd@ér&q 1§0'E§§Hﬂo§d&lotnh'lr e,

nol ecul ar bio y, . immunol ogy, mcrobiol ogy, genetics and protein and
nucl ei ¢ gefikpdy ﬁé%ﬁ@@? pinding pRTionithercodcomprisist heawp chaeyasiahleasgion hose

vel | kno\%‘mgﬂq %@mm&/ac gue'n 51}'5%@1,]5 NO: 39, or c%n?sgglg évr Trﬁ?drlreﬁ%tuggéj s and

t echni ques e present I'sclosure™ are genera
accordin therepf.mbt hivdbenmepdct, klnmdmlqsnretph@vu&rstan aothtaismaesonalbadbddy or

vari ous nore. s |f| ren are cited.an

i scused i Mgl he PG EPE b iehes FERREER sh e B56n SonERuRLte

i ndi cat edmirBuchi %@d@bem (oI de, oreofervatbd b didkatRAChES S hla,further
Mol ecul ar Clt?_ﬁi E\g’f"l A Labor tor}/ Q@Hroacg, agol d Spring, Harbor Press,
Col d Spr PHFCHAPBEF OSy PFo i)’m SAGLH panogipn Pnﬂboew igepbigtige spiop n
Mol ecul aiheof tafrisinkO WV LiRin GariaBle SegitWcdndP Rl thAdtinbiadid Quuand ckane
Ant i bodi es: A Labor at ory Manual c% ring Harbor Laboratory Press,
Col d Spr PRE BN B0 oNsercayTDE. mceltﬁ%%m er?@a@qdladrgélt @h@m YRuEDIE ir&zaeri on
techni qu ons,
L S S
nonmencl athgreeé used in connection with, and the Iabor atory procedures
and t echni que tical . chem str t| C...or stry,
and nedi ci nal ﬁ)(ﬁf %)aé;ﬁlﬁté%reaﬁ Ei‘cégjfre 1?1%&?1"@? g al}llaglg(?fj P téb(?dﬁ&@ Weréglgdlf'hose
wel | knopmmmmemﬁmanbmdmehk dathetepiop@roh. huﬁ'&iﬁﬂd@ﬁ'ﬁi dsgchsnahquﬁ&eare used

for chemc chem cal anal ses rmaceuti ¢

pr epar at F‘%ﬂj d’f‘%ﬁﬁapﬁﬁﬁﬁﬁm G)r(ﬁ%rPP?}‘égr rbi Wagf%w%grm aspﬁét"i"@}ﬁuéh an
[0055] Asntussgd herein, each of the foI | ow ng terns has the rreanl ng
assom ated with it in this section. [0056] The articles "a" and
"an" are used|0§&3lelrenesmbadigrent, hegligslogure prpvidss dhetrvieriab depogitedent thet o at

| east On@T(ﬁlf astiglﬁegf RETREA 6897 ARLEGherQ anEﬁ?neﬂ( h{eﬁﬁs%losﬁ'lé g%?’ egfthe

exanpl e, "an el nmeans” one el enent or nmore than on enent. WO
2009/ lOOM@PWW@G@Y @33@@ as Deposit No. PTA-PRIGHE 7h aksharsediofiered, th,e t he

bbr
borent | BRI H09lc B APaRE LoD thal OEHAOBRE oS il Otton axg



[ 0060] A "signal transduction pathway" refers to the bi ochem cal

rel ationship between a variety of signal transduction nolecules that
pl ay a rolwoixowteelid r ansm ssi on of a signal from one p@adVEm000/033842
cell to another portl on of a cell. As used herein, the phrase "cell
surface receptor” includes, for exanppe nDIecuIes and conpl exes of
nol ecul es capable of receiving a signal and the transm ssion of such

a signal £ of,.a, "cel |
Gurt ace (SERARE Al AEATCESTDIRINERL0YA, FEutatnd Fa SRR 1 isflopiie
[ 0061] Theotiéesran' iwl'fttctdmﬂybdyalbatroeﬁm@nsesmdltghhel’fam Vhrilahl@ Ir¢pi@saswapdsred at

SQH Ibggl %ﬁ%g'}g:caﬁl 5%@%@9%}1?%@%@2? rﬁﬂ%newgo 1ment the d?sgltolmg'g Brol\)/:dgg anng
2009/ 100 LdRed 4rdB3@P 330 Ahe hehBy chanttriaBle dgiod &f RpSsitt@adhe ATCC as
gl ycoprotei n conmpri si g%t at | east two heavy ( chains and two |ight

(L) chai ri2ereit Bp-CiAmiéth but wheren wlaenai@emﬁ@f@ns &10S:and ARBH feve tsemaiady
portion t

vari abl e IJrLE 2%?\2% abbrﬂg\g} ?%?heeg gﬂgéue#lﬁnt;tggg\j-&ﬁandggovﬁggéﬂg&ﬁtg? %{t{(}gﬁ Ehgtnt
regi on. TawwpHessvle ichay ehagomsltlight Chamgiaumblc sﬁ:gtmmsrm df?pesitedfat thlar:Aé‘éZC as

charn vt B S TRl ET By R ROl SRR g e

const ant mggrions I30BMead IN3§B haedisen madamtiBn VHregbeNin SfuflBeFRiibs &ichedd, tene
domai n, % The VH. Cflnd VL '8 %P 'PS can be furth;r subdi vi ded into
regi ons SFCHYREMANTCART FPIRFD PEP AT eomppresre e dpawyehata (I, fiH: and
regi ons (CIBR) reglont ef hp BES @ha\%bﬁhdbﬂgb B§a§&@551@8%tﬂ9%@(@m UGeNG.
termed framework regions Each VL is conposed of three

CDRs and Fléur3 FRrer Coé’rpflé?ﬁg“é’dl EP%hCé?%enci Gpﬁﬁmn'@@dbwmwnwmbimus
in the fQéél@lNd?lgau‘&r e LermMiR mufdiils Iﬁﬁﬁﬁr{d Nexiz %hep%ﬁodnggﬁ thg-he

vari abl e reglons of the heavy and ns contaln a bindi
donmi n t [aaclasyre oravides ansplatedantbpody gle:ncorfnbreewnérgmam@lbhsim aﬂrde

ant i bodi ne of. the,i

tissues ?@%ﬁgﬁgbﬁ}lggémgf@ganarb?eouglo%gﬁ ﬁiegn%{kég ﬁé’em? @VQ?@%
(e.qg. efPrrécﬁm deh ﬁa-)heamﬂbadhmexfuthsﬁxsajmmmneﬂﬂes(aﬁhq)lataf arItﬁBde,CﬂthSSI cal
conpl ement s m t.hin chai ns, e variabl e and
const ant CP‘@B Ehea“’gy f@f‘h@ékgyé]aﬁg E@g‘ﬁiéﬁg%‘?s aa’ﬂélﬂﬁ F%Y grUHePR lani no
aci ds, WQDRZ,aed BBRS Yegdbai of tal IRevy Halligdi dgindraribble FREN9Bs @hfpo@t%ald% thd 0
or nore a 0 aci ds. Seeplé\eneral I i’g Fundanent al | nmunol ogy Ch.

(Paul , as Depjogit 8gs e Tand §4A-N7§, regpegaay)y) or comprlsewc;b@@mrhe
term an@lﬂ@!'aﬁ’d OQR@geg%Hst\M{EH salgfheﬁ@ ARk vhodye &giro ShiRLY theﬁ@n?ﬂ]}?lgdy
portion”), as used herein, refers td one or norg& fragments o

ant i body Migiions E08iapd NAaSabi | ity to specifically bind to an ant i gen
(e.qg., 431). ige d| ct .0

an anti body CL Qﬁ%hée)?rfif%o 1@9}9@&1& ??é{ostr?gen agi%tgftg upfl]_, @eglﬁf’#ﬁgﬁ?b 8’y
Exarrpl es f@fexmmpldlorﬁgn fgCHgmégﬂ}% smmmpam&dvaw,t the mntiboeies emrbe antibody

"anti gen+bi ndi ng ort n_anti bod i ncl.ude Fab fra ment ,
a nonovallGRPSF P aaﬁbﬁtﬁa&%gﬁ’s% ?ﬁémf‘ﬁts hE g}E"‘hR}F Pﬂ“b&l)ea 0Bg §ase ‘Fral ns;
(ii) a F@Eﬁacﬁt&sﬁro@lgﬂﬁfﬁwde@a@ M&h@ﬁﬁ]b&dl@é}ﬁ@i@icn@&{%dv&vﬁgcﬂl‘é@ hEﬁ‘aQn full-

f ragnment mke&)@qa di sul fide brld%]e at the hlnere (i) a

Fd frag ‘lhc%lﬁ Fiagbcdass {88 viherg et keppt Oéeﬁamswd(m\ﬂ)e ’?.?TF&IO*F pEtftrent
consi st i mgs pfubkhe vk QR

() e Pt Vi g, e S0TR: 085dhe Uk R B Seaflobbe e
consi st s 26, alanie 3a8raxiiseleuaing 3¢ In acfirthes ohset & atloarﬁpbmntaawn is yelected

determn el h
the Fv flrfﬂgg]nt\i;\lﬁgio(a@dng%@%/ﬁf é‘?g’ co ,a?&ibﬁg & eb‘éﬂﬁ%gﬁ ?”E‘B%chan
be j oi nedpmpsien thempeaivos F24iD, mBBb,dmd IbyEa synt het| c linker that

enables themto be WD 2009/100110PCT/ US2009/ 033042 - 20 - nmade as a
single protein chain in which the VL and VH regions pair to form



[ 0065] The ternms "human anti body”, or "fully human anti body", as used
herein, are intended to include antibodi es having variable regions in
whi ch bot hwolreodnoemrewor k and CDR regi ons are derived frramvisaoman33042
gernl i ne i mmunogl obul i n sequences. Furthernore, if the antibody
contains a constant region, the constént region also is derived from
human gerniine immnogl obulin sequences. The hunan antlbodles of the
di scl osure or ng..por i, her

resi dues not éﬂg%L ﬁggﬂhﬁgh &niﬂédscomue rovlnog o%uw %ﬁgég%og’
(e.g., nubamumngahaﬁwmﬁmnedﬁhmmnaSﬂQﬂtnﬁOSQtme@ﬁemnﬁmﬂnmuﬁagemﬁﬁmﬁoﬂn

tro or tic on in 0 er, the
\z;lntl body" ‘[‘%}/5 "ﬁ’g I n}l Icofr?lr‘ﬁ??;/al h\éﬁ%yeﬂ’ﬁgﬁ ths ?tﬁ‘f?isiﬁi)tge‘;é‘me?ﬁgg? %edt lpast

whi ch CD@oseeauemeﬁ%dméa\sﬁgﬂJ% 2018kt 98%I 6 AT1datSH90f idBRREIG thd ERIABhdi@N
speci es, such as a npuse have been grafted onto human framework

s equencegequence set M%FEQHQ N@Pmdna ﬁﬁ%ﬁ?ﬁsﬁ%ﬁﬁdh@ Gprpsuzgrpidenan iglated
"fully h‘fﬁ@f&cl@?ﬁ%ﬁ% coﬁ’: fids t??gﬁgfht (ol s §h‘3w§'}ﬁ SE%D%OCHOS Bl Ak Garfe

si ngl e binding specifici C ave varl a

2009/ 100 m@hﬁbﬁllmb@wm%@@@n}pﬁ the anggndyrrempriseahilight dheinthathieat least 80%,

f ramewor £ ved f romine. oq

i mrunog| lé E)%Fél1 g ggsaﬁga%ég@f 'ie%%t%g /'!'é rrgl g%ﬁt ?rg%]c a? ?%ﬁtgb Sgl{e r%ﬁt IASho TP Kigafical

ant i bodi es tiemenipr @itiggdenoy sa fds‘rﬂbmu&ﬂt)]’rm MO IOh Th B Qlrildesspact Bhe istlosure

obt ai ned fro a t ransgeni c n u ani ma ., transg enlc nouse,
havi ng aP fﬁbﬁf‘ ?1}?5103 H&%wamﬂes\%f?ﬁ%w%g@%ﬂ@wgma 5QIPght

chain tr mgﬂeaeeonw%saemlfﬁaﬁ&{sl thér8off Mﬁ%dlglht)clﬁnu elsfm@m & szEe e &e): 1o,
[0067] The term "reconbi nant hunan antib y", as used herein,

i ncl udes CBFPNSHYAEYS %@ﬁlﬁ%@ﬂ%‘@erﬁﬂ%tl?oa@@nml@ ﬁ@rﬁ@aboddmmysw heayyeckeiad
or isol ateg 1sbaY 1AS R LR S%aﬁqﬁs@{fw aPRadi %%aﬁtléggp‘%%sat ﬁe%ﬁb@ﬁ/ Or at

froman aninal (e.g., a nouse transgeni c or transchromsonal
f or hunadeasiiiin m‘gtﬁdﬂ@mol the grame scidsequengelset fdohen %E@@BM% atmdraéi‘ghmham
(describ l'onb) ) ] cel

t ransf or ?rrl%é S%Eeq% 80/6 pl\é%s’t Sg&h%tﬁ&%n%b@ﬁ %aStgg/" ﬁ?alﬁo#a}n ﬂ? eﬁﬁ?&é

(c) anti lmdn@%ldsmﬂicat edhd ammacxdemmemamnhmsmmlam i@l human

anti body i br ti bodies, pre ssed, ate
ool ot by i Asore el S REERA e SRR FERE phgis oy of 1R
i mrunog! abtiHespl gribediseHUBNGIESodute AldREIHEINA cSRANME REETS tl1L§lfh6hpresent For
reconbi nant human anti pbodi es hayve varjable regions in which t

f r amewor EX3PRISCDRORRgTRREmeH patibedigeef the reseRtfasiosyes ampaise the IgGl

i mmunogl bskdndh&R 9@%'&&% héWn FESE@TH NeTRO Es

r econbi nant r?unangan [ bOdSI esncan (ge subj ectugg)ﬂt o’ﬂ?ér;@lf/ﬁﬁ?%’l r‘?ﬁ;t.{&gggenr?ési S
(or, whemresentahi yralous mm@]@me@vwwlmhmnms of bequiendBlsantisodiessday i n

Vi vo so us the am no acid sequences of the
V14 andmé h&aﬂ?%ﬁgﬁgsi gﬁlﬂ $ n?r%l nant anti bodi es are sequences that,
whi l e derived] ﬁﬂﬂ@kﬂmmﬂnmed aped, thodibdlosare }gewdésla’rQanblamdcdﬂlprﬁﬁq%ﬂGES

may not natur. in the h an d ermi e repertoire

in vivo. e antlgoc{%o mbgglﬁg%?l@fl#ﬂmpgﬁ %8% ﬁthgm& AL6® refers to

the anti lpaﬂyqaeélmah(@c@tabld@mﬂl@r 1gG that is encoded by the heavy

chain constanﬁ rﬁ‘gi on g?nes. The constant domains of anti bodies are

not invol ved 149281 Hyd Pgtherpsuent thediscipnure RIQHASS an IPEINERSI UeReSeTBHSIng

functiongny mﬂ@&qlb@gte@&rEﬂ?geﬁ»@ﬂ%g%ﬁfrt@on%%%@%@ dedc IB{}ﬁré?Qﬁ\'ﬁﬁk&{;@' a

const ant regl on, a given human anti'body or |mTunog In can

assi gned thegapgiéc agent iy enqesothatherspagic ggent mranytagdabort 4 radioadtiya isolapd,

I gE, 119G

cont i gur 3t At berl e S bR NGl R ST g1 e

wel | - knovmmuméconjmgatvsadasmlsdﬂnamnﬂmphamgicahmhlﬂmc@é;ﬁslﬂesamaﬂmw human
nown to activate con‘P

e | EighES e FRGnr R AN et ot s M &

%Q&ihg



[0073] The ternms "Fe receptor” or "FcR' are used to describe a
receptor that binds to the Fe region of an antibody where the Fe
regi on conyPi28eé10giihi nge regi on and the CH2 and Cl13 dR€HIERR009/0330ke
heavy chain. For exanple, the FcR can be a native sequence hunan
Felt. The FcR can be one that binds af’ | gG anti body (a gamma
receptor) and includes receptors of the FcyRI, FcyRII, FcyRIIl, and
FCyRI'V s . f ive .
ol i cod Forien gt HET R Kk E@P’e@;ﬁaéb@%ﬁ’dgﬁ‘%r%ﬂélba%fm%f@eéw
(an "act |thea1tsmdgmhb®e1p01mnhgerab1ddlﬁgpﬁherth(:mnf i nh| biting recept or"),
whi ch have si .aci d sequences. that diffe mar i

cytopl asnic dﬁw&?{]sca Wg?lg?ﬁs CORBTFRIR LT le@l‘:é’beBWc éyﬁmgﬁogmlgqr% An
i mTunor ecdepiascoh)iizasion BispaiRInEeduly ot thodiseTBdurd andlaTAMmdcButichBy accedable
cytopl asm c. domajn. |n | biting receptor FcyRI I B contains an

i munor eC8PFLICE PBE‘]" dhased inhibition notif (ITIM inits
cytoplasmc d )

(1007) el | B i gLt O g B oo
| munol thergemmalsggngopggis)ed bmmlsc@su@l as wa}nmnmdm@gtomcogﬁmmg

(Glggf) Fc%ggn]?%é u (L)tscgllst é'on#r e%\ﬁ: Pf{ygegﬁ J%ﬁeéf%g e ajsgé&ar 'e

enconp as&edpbyistah anﬁeéefdnuuéml?émdﬂmolemﬂe off recstpegsival&or] cushpiideg thdhre

neonat al _rece responsi ble for . th tr fer of

mat er nal **HYEs ?S thWE '?nggiﬁ@ylérme onzgrvative peftication 3 g??‘f@‘?ﬁ’)’ and
Kim et adspect ib.anligolatedihuceiPati2sBlebllO M ha exptbioR vEdBH, Morﬂ%ﬁlr@ tHelidagerb t ©
on |m’runo%hobul |%§?%®aqn€nts resi.des in the hinge region between
the CHL & HATSOMERGHVS BaTigrAtioRs Lhﬁ%@ef A fiTEhsT ashect Rl - 3

on vari g4siat@HEIGY E&@ nﬁ)ﬂ?@ulferdr% %E%’eis%%ct%@ |c51§81t1§?ng5‘1tht=: chddQelbAb et
(Wnes et al., .1 Immiunol 313-5318('2000) The hinge region

enconpas&us thergrgup congiging qrﬁSE@thl&OS tHe2% emﬁéln&bsmdi é30r cosdvativel. S.

Pat ent UCI n

ant i bod?ﬁ %Icgg%arﬁggsnﬁt%zlgoﬁ Thf glrs Clé%?%é%&g@?td %fgl%?éeﬁgg?é&fz %Iém ?%ll?y of an
agent, sumwnas!omilmvybmv;ght chatemegne g twheRDGE: awuseeaptesed abyntibody
assay(s) W ta b hos Kill in the art. Such activity.i .

o e 195 R e OB BnvBrormaenionng SRt g ARG R B Pyttt
FcRs. Wﬁrdjtﬂlméstheamgaoﬂynfﬂaedlsblysmﬂy particul ar nechani sm those of
skill in the @&%\Mghl eI g&u that the ability of an antibody to
denonstrate A8 fhgelo BRe P Edesgyh O\S/tlcrc{lﬁ@l’@?S]?&algd’é@}eeﬁé‘Bref%Q}bh
as |1 gGl @ectdrg Serib@Vhemihat i ons introduced into the Fe region, or by

virtue of nodifications to the carbohydrate patterns in the Fe region
of the anti botl32]slichiuber spechtthetisclesee peydssiayeahod for preratinglas anfin

U S. Pat ?rﬁ@gDP g{?bﬁ G 809? whieth c%%gglsegg%tgx}é% the n%néllb?clﬁ)g§7§% of 1hE 15%? s

"human anti derivati ves' ers rm o he "human
ant i body dessribed hezein e isglative thé alttﬂned)aﬁbmbmjlyosaa:ﬁii anot her agent or

anti body. 0076 e unanlzed I s, l.ntended. t
refer to anti B]Oaé]eg }Uﬂh ras%ccé@? @%‘%ﬁf@ﬁ@&w r(}eggydr%wﬂbh@gg%?w ge
of anot hennmmﬁmdxp&@smg)ﬁmgﬁs a5 ebmpSsify ERang Mavelshaeaghabsdhont o
human frarrewo k ,se enceﬁﬁgﬁqg#gwénal framework region nodifications

may be CRERT F’ﬁl“ﬁ Hent et R difesrie Bl with a K23 ks

ter m " chicd®siidds adpable@e3hdutifig hluRay @ﬂaefn&%n[ &diRlar ERoRRLIPOM] &R chdd MBI ch
the variabl e region sequences are derived fromone species and the

const ant 2MEgHB i by Byaasanibedyd dpiaviedher eesm thaantibedy epaticersbinding hotion
an antib -

o ved T e R AR e N O BBl el o are
deri ved fytotexigithulnerst aﬁmhbo@ye the enhance®@mM3} addyevedby ploratiseof at least one

"specifi |y d herein, is nmeant a conpound, e.g., a
protein, g]%lnr?lfé;@er?%&aeép ) I‘%rg%nlfl body, and the |ike, which recognizes



- 25 - [ 00811 As used herein, the term"high affinity” for an

| gG anti body refers to an anti body having a Kr) of 1 x 10-7 M or

| ess, 5 X WO-2809K00In0 | ess, or 5 x 10-9 Mor |ess for a tramgskooansiogen.
However, "high affini ty bi ndi ng can yary for other antibody

i sotypes. For exanple, "high affini ty bi nding for an 1gMisotype
refers to an anti body having a Kr) of 10-6 Mor less, 10-7 Mor |ess,
or 10-8 Mor I et 1
with regard to‘ﬁg’ﬁ gll’l% Whgﬂ&ﬂ%%%%@??%&%ﬂﬁg il rgt%l O%ﬁi??%ﬁﬁ;ﬂ/,g Ego:“ﬁgﬁf
anti gen- bmm@hm@s Wetsslogmttmm@éﬁl coowpengsorfiating ihedeiigwish sity «f tixecond

ant i body, L.ndi n t hereof, where bindin he
et anerBisdlS, AR P BUREb o BT hort e CEGERL Lt Sn i Snllvg o
t he prese:ﬁnlatgbmmﬁthemﬂmdcantl body conpared to the bi ndl ng of the

first anti body_ ip the_.absence of t. second .ant i bod
al ternative, Iﬂ‘?é?letht %@@FWP% 51?@%8%%%&8%88&% ?S&&ﬁﬁnst of the @ntibpiespre
is also defi@eatmmiy, %ﬁﬁﬁérﬁ;&ﬁ&%f‘ R defi8ibRd REOACH: Bk ntnBaftufedf adddidAREN:

can, but need not be the case. That is, a first anti body can i nhibit
the bi ndifffghoreasmen obanoanelicslb gy vt Tngsgl! @p“urtﬂappesmptt thedisclobiae preiiend
ant i body N

aspect oo SPy alMaales: SiIch Rk pbAGH bbRbo BMSORRL sbin I useingde o
t he bi nditngtmeft Etnld@r dtaE&chlsmftabmmyl amiitgmwthshcmgreaﬂ:edlemmtaﬂﬂes methbd, gland,
whether tp th r.le ant i bodi .ar

ea d to "Gl Sf Mol e mlar PR TN mrsReiia fSd)

r espect i Yeepelx mp;emlm)y duE1() ra prhﬁdrfﬂlﬁ@comat}fS(SNS amReld frgnanbt Leehdsy Han
blndtotheelto s@@q?rg{r m%atheeltoe t.o which the

ant i bodi é%m%rs U898 § PONESHIEH p?}’tﬁfeﬁ“%%?ﬁ%rt Flﬂ’@caélﬁﬁf cancer
Cr 0ss- CORPgeihBa et 0diafoub 8r BRSRIRATRRARY, v ASNRERSE bl catleRSMi4 -
Regardl ess of the nmechani sm by whi ch such corrpetl tion or

Cr 0SS- CORPYEET £fsAr Ydbqngl [egiog, storggckcareeh gagiioatiestinald gastriss prleteetalahnd
change, r r e
ey ¢ o st ndte SRR, k0o of BRRn Rt Rein DA
provi ded ehdmstmm,tehrsinosacy ﬂmmpex icaginamd/of theoaa@ls&-camnmatamﬁ @he vulva,

G scl osedoAEy s 15 BaRE A - aRRe SRR ol Bl e iRt g e

prot ei n dedeering narm, capatifehothyspbgind, canbemditiegpatahyasidiginuvagéep beihe n
or T-cell eptor. Epit |c determn ually consi st of

cheni cal ng;e %PF"\)@ %ngﬁeg o} B ﬁﬁf&ce%‘?fnﬁ%‘l’% , gategn I hepenispragiats i ds
or sugar c&iceg tehi@iltsaads cusuRldr &chﬂ@lé@k&rﬂ@cdhfdn‘i‘c {68 1kEBAS IyaipRbeytic
structural char acteristics, as well as specific charge

char act eMMRICRES. carss of thabladdeal Ca&??ﬂoﬁ‘@ﬁ&ﬁjﬁﬁb?lrﬁﬁﬁ% Frapl eicesipedizar e
di sti nguicabRBmh Bf B &nal BgviBI RO)INGG L e BnfAHERbus %&’I@Nsﬁ ik ERG:
is lost in the presence of denaturing sorven ts.
2009/ 100 braremaUsrdodLiog8oymphops, spinal axis tunoG8urkin"s@ny glafnan, pituitaef er s
to a co I r ng. lii.nka sof vari ous
car bonydea arihARGRBGEIALLEE, Bl Mald ORIy M BRGn Rl cal Bl
Essenti aﬁbro@drcﬁuggmeﬂunblhﬂgma \z‘aﬂlﬂoﬂalaetbmaj or,a @ddhinati@obLbhnSpF | mng: dfatidoor
Labor at or% Press, Cold Spring Harbor, NY (1999), which al so provides
a revi ew' BFEUIERESTY gl ycobi ol ogy nomencl ature. Such gl ycof or ns
i nclude, but AN86INThe dikdibduehlidbroddes fdthodS®r Paking %%n@gé’neéeﬁi%ﬁ afi-0-
I nt er nat i opal Pat ent Publication No, WD 99/22764). gzq

" @ ycosyPaith Bmibpdies kassion the sapenrariolihe MHieo 1 tenabaticsreviges dei a&Oé
units th I Ghachdt t,
as well g{san?ﬂ(’])@tﬂﬁecem%:k?g%sdoﬁ%&%hl ch dtfﬁreﬁra yglﬁ g?ﬁé Iglaa}ng%c CQ) ‘PQ g
at t ached (@ cpretidingelptd ldf@\f}bdmkb‘ﬁml@bl@te%mﬂdjb@dwcqmp@cm@m@aﬁmy to

6 K I h
ZQDLQQ%Q&g gherenb% E%IID II\]P?]eé g(r%%igr;r3t3r%E?ggn@ueamtar%gf’%%’#wgss



Anti-ab5131 Anti bodies [ 0090] The anti bodi es of the disclosure
are characterized by particular functional features or properties of
t he anti bo®De80%/18¢A0 exanpl e, the anti bodi es bi nd speci fACTAISE0INZB042
human a5f 31. Preferably, an antibody 1gf t he di sclosure binds to a5f31
with high affinity, for exanple with KD of 1 x i07 Mor |ess.

[ 0091] Pref erably the anti body binds to human a5P1 with a KO of 5 x

10-8 M or cb o534, A, ﬁ%ﬁ/o%gﬁ)}ises%%engé%ﬁoshg% OéEdzi@%Io 331923 P

| ess, ess says’'tdo sVl dat e
the bi ndlamyoabl) la|lngyt ahhmt\'(aealac\taghmchmbodymwredceaﬁﬁﬁmsmga dotoveqigncd e

art, inclyudin 'S ern bIot

oyt orrer r Hm AR T KR e, 26 050 iR St Betbor iSea Py B
Exanpl es 276 7hinadi mgﬂmmeqm& ds8h@wn inBEPIIMHCRT 6,1 18] 28/ br 9f; (b)tering at
antlbodlﬁs al so ¢can be assessed by assays known in the art, such as

by Bi acor@skfgiajdpaactd residue plig e bepwy %hﬁtnn vagiahls 1eeign ang beryegqusnca ang/or
present s h@@l&ﬁir?vé?faﬁle% Bh £RRB8 &qRdnct ﬂ)ddfgdt@& 1843 63@%@(&(38’% g:'\f}gg nt £ or

cel lul ar cyt otoxicity ( Such flunctionality can be ac
exanpl e, stgpendreants(e) @ﬁprassmetb@ fliceedsmbibddyseqyenceps al}:g«mem | g&2, 1g&),

i ncl udi ng rrut f nce t
| evel of ADCC ac??r&“%"? féapﬁ %nﬁg%? %&a&y&%cﬁﬁ tdzgcl oﬁrg walnggﬁ%r{aﬁenggogf
measur i ngheéiﬁﬂﬁvmgelewée;tdashﬁﬂioﬁ and bempies whivd shaddpbids. coMaved holhaiting.

é\.n tsiﬂbggﬁr gggm%%’frﬁ%%%%%fog %ﬁ*a{‘ Lrg;ﬁ%{ ‘{’3‘%}' Ve%b@ﬁ@@%ﬁﬁggwﬁpw

Exanpl es cited@hebughout figs Yaciighind dCdxres s uﬁaﬁ)@raﬁe‘d 2B By tefer&teWwn i n
Figure 13 and is set forth in SEQID NGO 7. The VL am ho acid seguence

of 2285 is shown in Figure ID and is set forth in SEQ ID NO 8. As

shown in Fi gupgedpdcapshdrdt Braginsshe heavy chain variabl e region of
22B5 conprises two nutations back to the hunman germ i ne gene

sequence. Thal0038] Fimps! A shepvsitheldNArrequencee i ton2 X5 Sdheni s dlasueiinbe ragion
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[0044] Figure 7 shows human a5 expression from HUVEC and 20 tumor cell lines
measured by Western Blotiing,

[0045] Figure 8 shows in-vitro ADCC induced by 22B5/DLE compared with 22B5
wt [gG1. Figure 8A shows a LDH-based detection assay measuring ADCC of US7MG cells
in the presence of human PBMCs by 22B5/DLE and 22B5 wt IgG1. Figure 8B shows a
ToxiLight-based detection assay measuring ADCC of HUVECS in the presence of human
PBMCs by 22B5/DLE and 22B5 wt IgGl.

[0046] Figure @ shows LDH-based detection assays that indicate substantial ADCC
enhancement from 22B5/DLE over wt 22B5 IgG1 across a broad range of antigen expression

levels.



Ant i body
34 24C7

CDR SEQ ID NO 2D2 VH CORI 33 24Cr7 VL CDR 1 16 2D2 Vfj CDR2

WO 2009/100110 PCT/US2009/033042

-16 -

[0047] Figure 10 shows the inhibition activity of 22B5/DLE in the A549-Luc
experimental metastasis model. Figure 10A: Lung metastasis volume measured by BLI at
week 8 (n=11 for the control group, n=14 for the 22B5 1gG2 group and n=12 for the
22B5/DLE group). Figure 10B: Regrowth of lung tumors in the 22B5 IgG2 treated group
after dosing was stopped. By comparison, the 22B5/DLE treated group showed little
regrowth. Figure 10C: Kaplan-Meier Plot of animal survival rate of each treatment group
(endpoint = BLI 1x10® photons/second), p< 0.0001 for control vehicle group comparing to all
other groups, and p<0.05 for comparison between 22B5/DLE and 22B5 IgG2 groups.

[0048] Figure 11 shows dose-dependent binding of 1D9, 1D9/DLE, 24C7/DLE,
2D2/DLE, 22B5, and 22B5/DLE to HUVEC by FACS.

[0049] Figure 12 shows in-vitro ADCC induced by 1D9, 1D9/DLE, 2D2/DLE,
22B5/DLE, and 24C7/DLE.

[0050) Figure 13 shows ADCC-dependent anti-tumor efficacy of 1D9/DLE in a
syngeneic model of metastatic melanoma. Figure 13A: Gross appearance of lungs resected
from all groups. Figure 13B: Quantitation of lung weight (* p<0.05, 1D9 IgG1 DLE vs 1D9
1gG2). Figure 13C: Quantitation of the numbers of metastatic colonies visible on the lung
surface. Statistical analysis by ANOVA and Bonferroni’s multiple comparison test (*
p<0.05, 1D9 JgG1 DLE vs 1D9 IgG2; * p<0.05, 1D9 IgG1 DLE vs anti-KLH IgG?2).

Detailed Description
[0051] The present disclosure relates to isolated monoclonal antibodies, particularly

human monoclonal antibodies, that bind specifically to «5p1 with high affinity. In certain
cases, the antibodies of the disclosure are derived from particular heavy and light chain
germline sequences and/or comprise particular structural features such as CDR regions
comprising particular amino acid sequences. The disclosure provides isolated antibodies,
methods of making such antibodies, immunoconjugates and bispecific molecules comprising
such antibodies and pharmaceutical compositions containing the antibodies,
immunoconjugates or bispecific molecules of the disclosure. The disclosure also relates to
methods of using the antibodies, such as to detect a581, as well as to treat diseases associated
with expression of a5f1, such as abnormal cell growth (e.g. cancer). Accordingly, the
disclosure also provides methods of using the anti-a531 antibodies or antigen binding

portions thereof 1o treat various types of abnormal cell growth, such as cancer.
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[0052] In order that the present disclosure may be more readily understood, certain
terms are first defined. Additional definitions are set forth throughout the detailed
description,

[0053] Unless otherwise defined herein, scientific and technical terms used in
connection with the present disclosure shall have the meanings that are commonly
understood by those of ordinary skill in the art. Further, unless otherwise required by
context, singular terms shall include pluralities and plural terms shall include the singular.
Generally, nomenclatures used in connection with, and techniques of, cell and tissue culture,
molecular biology, immunology, microbiclogy, genetics and protein and nucleic acid
chemistry and hybridization described herein are those well known and commonly used in
the art.

[0054] The methods and techniques of the present disclosure are generally performed
according to methods well known in the art and as described in various general and more
specific references that are cited and discussed throughout the present specification unless
otherwise indicated. Such references include, e.g., Sambrook and Russell, Molecular
Cloning, A Laboratory Approach, Cold Spring Harbor Press, Cold Spring Harbor, NY
(2001), Ausubel et al., Current Protocols in Molecular Biology, John Wiley & Sons, NY
(2002), and Harlow and Lane Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY (1990). Enzymatic reactions and purification
techniques are performed according to manufacturer's specifications, as commonly
accomplished in the art or as described herein. The nomenclatures used in connection with,
and the laboratory procedures and techniques of, analytical chemistry, synthetic organic
chemistry, and medicinal and pharmaceutical chemistry described herein are those well
known and commonly used in the art. Standard techniques are used {or chemical syntheses,
chemical analyses, pharmaceutical preparation, formulation, and delivery, and treatment of
patients.

[0055] As used herein, each of the following terms has the meaning associated with
it in this section.

[0056] The articles “a” and “an” are used herein to refer to one or to more than one
(Le., to at least one) of the grammatical object of the article, By way of example, “an

element” means one element or more than one element.
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[0057] As used herein, the twenty conventional amino acids and their abbreviations
follow conventional usage. See Immunology--A Synthesis (2nd Edition, E. S. Golub and D.
R. Gren, Eds., Sinauer Associates, Sunderland, Mass. (1991)).

[0058] The terms "a5p1" and “integrin a5B1" are used interchangeably, and include
variants, isoforms and species homologs of human a5B1. Native human 581, for example,
is made up of the a5 subunit (which derives from a precursor sequence that is subsequently |
cleaved into two chains that are linked by a disulfide bond) (Genbank Accession No.
P08648) and a 1 subunit (which derives from a precursor sequence that is subsequently
processed into a mature form) (Genbank Accession No. P05556-1). The 1 subunit is known
to exist as several isoforms produced by alternative splicing (see, e.g., Genbank Accession
Nos. P05556-2, P05556-3, P05556-4, and P05556-5). The human «5B] antibodies of the
disclosure may, in certain cases, cross-react with a5p1 from species other than human. In
other cases, the antibodies may be completely specific for human o531 and may not exhibit
species or other types of cross-reactivity.,

[0059] An “immune response”, as would be understood by the skilled artisan,
includes, but is not limited to, any detectable antigen-specific or allogenic activation of a
helper T cell or cytotoxic T cell response, production of antibedies, T cell-mediated
activation of allergic reactions, and the like. The term encompasses the action of, for
example, lymphocytes, antigen presenting cells, phagocytic cells, granulocytes, and soluble
macromolecules produced by the above cells or the liver (including antibodies, cytokines,
and complement) that results in selective damage to, destruction of, or elimination from the
human body of invading pathogens, cells or tissues infected with pathogens, cancerous cells,
or, in cases of autoimmunity or pathological inflammation, normal human cells or tissues.

[0060] A “signal transduction pathway” refers 1o the biochemical relationship
between a variety of signal transduction molecules that play a role in the transmission of a
signal from one portion of a cell to another portion of a cell. As used herein, the phrase "cell
surface receptor” includes, for example, molecules and complexes of molecules capable of
receiving a signal and the transmission of such a signal across the plasma membrane of a
cell. Anexample of a "cell surface receptor” of the present disclosure is the a5B1 integrin.

[0061] The term “antibody” as referred to herein includes whole antibodies and any

antigen binding fragment (i.e., “antigen-binding portion™) or single chains thereof, An
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"antibody" refers to a glycoprotein comprising at least two heavy (H) chains and two light
(L) chains inter-connected by disulfide bonds, or an antigen binding portion thereof. Each
heavy chain is comprised of a heavy chain variable region (abbreviated herein as Vy) and a
heavy chain constant region. The heavy chain constant region is comprised of three domains,
Chi, Cuz and Cys. Each light chain is comprised of a light chain variable region (abbreviated
herein as V) and a light chain constant region. The light chain constant region is comprised
of one domain, C. The Vy and V¢ regions can be further subdivided into regions of
hypervariability, termed complementarity determining regions (CDR), interspersed with
regions that are more conserved, termed framework regions (FR). Each Vi and Vi is
composed of three CDRs and four FRs, arranged from amino-terminus to carboxy-terminus
in the following order: FRI, CDRI1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of
the heavy and light chains contain a binding domain that interacts with an antigen. The
constant regions of the antibodies may mediate the binding of the immunoglobulin to host
tissues or factors, including various cells of the immune system (e.g., effector cells) and the
first component (Clq) of the classical complement system. Within light and heavy chains,
the variable and constant regions are joined by a “J” region of about 12 or more amino acids,
with the heavy chain also including a “D” region of about 10 or more amino acids. See
generally, Fundamental Immunology Ch. 7 (Paul, W., ed., 2" ed. Raven Press, N.Y. (1989)).
[0062]) The term "antigen-binding portion" of an antibody (or simply "antibody
portion"), as used herein, refers to one or more fragments of an antibody that retain the
ability to specifically bind to an antigen {e.g., «5B1). It has been shown that the antigen-
binding function of an antibody can be performed by fragments of a full-length antibody.
Examples of binding fragments encompassed within the term "antigen-binding portion" of an
antibody include (i} a Fab {ragment, a monovalent fragment consisting of the Vi, V};, Ci and

Cry domains; (i1) a I'(ab")y fragment, a bivalent fragment comprising two Fab fragments

linked by a disulfide bridge at the hinge region; (iii} a Fd fragment consisting of the V; and
Cu) domains; (iv) a Fv fragment consisting of the V. and Vy; domains of a single arm of an
antibody, (v) a dAb fragment (Ward e/ al., (1989) Nature 341:544-546), which consists of a
Vi domain; and (vi) an isolated complementarity determining region (CDR). Furthermore,
although the two domains of the Fv fragment, V| and Vy, are coded for by separate genes,

they can be joined, using recombinant methods, by a synthetic linker that enables them to be
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[0066] The terms "human monoclonal antibody" or “fully human monoclonal

antibody” refer to antibodies displaying a single binding specificity which have variable
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VH 3-30.3 and, VK L6, respe tlvely,_gr 24C7, . 2D2, and  1D9.

101101 ADependineinarhs sming 2qf sepvengsql &ﬁgﬁaﬁyo?‘flam QB Eeaigp- gieiep fHpan

chai n vagj@Rhg of @Sh@g1cbiRt cdnde aEshﬁleB ROEMCH! fRE maf cladRt bved front a
particul ar gerniine sequence if variable regions of the antibody

are obt afmedngzignias: $8/5tak Itgﬁaing@@élg%nﬁlw Geewios ped ihrerdiogrsmal i n
enes. n

gores. UL AT HELICS LTI I A CARRETL IP GLRLINLTS

a human homanogholeglobnligeased, Dtﬂwélnylaniigfril dofE 1588, i3y endvigM atetk@own to

antlgen of .| '

Maer Pvea i alheSiisah FRR R oy BiurT s e uEhBE o A an”
identified as such by comparing the am no aci d sequence of the human
anti body to the am no acid sequences of human gennli ne
i munogl obul i ns and sel ecting the human germ i ne i mmunogl obulin



- 33 - acid differences as conpared to the gernline sequence, due to,
for exanple, naturally-occurring somatic nutations or intentional

i ntroduct i 9O 2069/18011&¢- di rect ed nutati on. However, a sel ecrdib2600/083042
antibody typically is at |east 90% identical in am no acids seguence
to an am no acid sequence encoded by”zé"hurran gernml i ne i mmunogl obulin
gene and contains amno acid residues that identify the human

anti body as b uman, when . arned.t h rm i j. mmu | obul i n
ani no acid segduoggk%ss rlrlg?d Pap S@%%(S:? égfefsggé}?e?fugrﬁ?is%eéﬁgcgb?ﬂ Wﬁ@g an ISOlype
sequencesf thelheawearhbini conaas espiorsgehel¥ach @nfor bratypleyalye RS 1 AleCRERE, 85YG4
or even at Ileast .96% 376'/0 98% or 99% identical in amno acid
sequence SERFISHS Yihbe 185 588G uence encoded by the gerndine

i munogl obul i Y0IEN s ubdll KRRk, IhdkemRS@Inpok® BUHPRBmMARLILL ¥ mpSund”
identical in amno acid sequence to the ami no acid sequence encoded
by the géhdenantibgdigs matizenyhinding pastions tharprinimmmurioperdyeattsranddispeeifien a
particul af,hypan gernline sequence will display no nore than 10 am no
acid differences fromthe am no acid sequence encoded by the hunan
germ i ne i muil¥glbBue¢ phragpe e antihodyeretagnizingamestigdnh endtarantianlyispadlfc

may di spl Jone than. r en _no t han, 4 2, ,0r L amno
no o PRl e R inrcndhs SHE Gt e i 888‘6&893’ i ne
i mrunog| epasifically e antigendt ogous Anti bodi es [0111] In yet

1 aht - chai b v EBTES g BHESte BTGP G PO BB B Ao AL 2ar ¢
honol ogousil-tRdiale réddtiPinamich z&ﬁ;%@élﬁ@_@ﬁ%ﬁc*&@llé qe.|g_!1ﬁkr&¥l§,\ﬁ@ut?dﬂ)hg§0di es

described herein, and wherein the antibodies retain the desired

f unct i onFIACPBIREF-tefereeEniza antiedy bawian atatzetystiand subsequietlidtaved lysiziote.
101121 Feye 55ei )18 sul\Gtéb-S6 AR W8 nf2B QN nﬁj al
ant i body, eof%)éanti ge% k{;él”yncg{) ng portal g}r% %ﬁe@gg?%g%%a re?céll%gsgﬁ&;ﬁg%go\%g

chai n vaffad¥! &he pginary calidfoamedigling ARECNKardl lahdxpreseRiyaN], wieesaei n:

(a) the heavy chain var] i coppri s am no acid sequence
that is Q’tonPéﬁ%Stex @%%h@?&@ﬁ:ﬁf@ﬂbﬁ“ ﬁﬁ@ﬁié?%%w%ﬁe%oga ected
from t he hghQBRLIGRNRIIS IsisBRnRfi 2 dRRRER N KinetlInmlRev. 3D 9:457-92

(b) the |I%ht chain vari abl e regi on conprises an am no aci d sequence

that is &t91kakeasspssiioraiyinst 2 otchde.aniinyiiactRCS esarriveh asghaict ed
fromt hed&{cﬁlb'cgll iGONSIBL NG, 9&00?5? & 3837 ey %Qperﬁo%e&nﬂse‘%&a;ef%% IR

anti body ex ts one or nore ng  properties:
2009/ 100 ftGROTYsES2 (r@dsde P8irral bipdd mononuclear ¢dlly (R Caatd Ward! Killkd@NK 0

e <Shab, ikt SholiR00 ADEE Y sy B SR

[0113] | mssessed busvoeraiil @sanithdlendial dubb dythaedisdiRed Mally@xangl, @-oa Mayman

ant i bodyxcgd gjna?ééegsgglzt_%%oﬁg%%r a chimeric antibody.

[0(_)73] The terms "Fe receptor” or "FcR" are used to describe a receptor that binds to

the Fc region of an antibody where the Fe region comprises a hinge region and the Cy2 and
Cu3 domains of the heavy chain. For example, the FcR can be a native sequence human
FcR. The FcR can be one that binds an IgG antibody (a gamma receptor) and includes
receptors of the FeyRI, FeyRII, FeyRIIL, and FeyRIV subclasses, including allelic variants
and alternatively spliced forms of these receptors. FecyRII receptors include FeyRIIA (an
"activating receptor") and FeyRIB (an "inhibiting receptor"), which have similar amino acid
sequences that differ primarily in the cytoplasmic domains thereof. Activating receptor

FeyRIIA contains an immunoreceptor tyrosine-based activation motif (ITAM) in its



[0114] In other exanples, the VH and/or VL am no acid sequences nay
be 85% 90% 95% 96% 97% 98% or 99% honol ogous to the sequences
set forth wbow®/10émo anti body having VH and VL regi ons hggiusgociossii:
(Le., 80% or greater) honmology to the VH and VL regions of the
sequences set forth above, can be ob#ained by nutagenesis (e.g.,
site-directed or PCR-nedi ated nutagenesis) of nucleic acid nol ecul es
encoding SEQ ID NGs:, 7, 19, 29, 39, 8, 20, 30, and/or 40, foll owed by
testing G¥loPhEmisKopary Tanpitpg sEcanipy FrrR{IBrooriaing paiHBENTERSBIN BFOSITE: .
the pr Op%ﬁée‘d%‘ﬁn&ﬁ&n sty (ﬁTlI\@) it c?tegl/aé?ﬁlc@bﬁlfam%g@vﬁis&?'fﬂ t}@@ Immunol.,
functional assays descri bed her used herein, the
per cent H&RHB-3gY (1987 MR staygoreeiperbindbivelick enﬂuﬁmctaéng RevUimrathein9:453-

t he perc | Ly tween t e tlty
pet veen. R0 X5 Cebbhis B AU Ao e R SEUOFR B P S0 et £

posi ti OnsMeiahaﬂédm}yl (19655 Exhee ks 1r(cludﬁlg,t%sb®m’ﬂé ﬂglytlﬁed#n ok firtdenitcal
positions/tota

ﬁf posi | 13333 .13_91) t g to accou t the nunber
of gaps, eﬁWWﬁ% PESCHbT CBadfcfag e clfep eﬂ’éo?ﬁtﬁ resapeedcRer
opti mal a«‘w@ﬂmﬁor@fbiet e the Wan TN ANHESSTal I&ﬁome (SRr &fal SEAHHREES
and determ nat| on of percent identity between two sequences can be

acconpl i dAEESUEPIRY aad Famrépatli kemungl. g%i’f?‘ﬁ{rlf?g’déls ThegeimapelrR binding site
non-1im

et ween Chn o SNATRAER FoTapblnts esdes it AhaciooR RGN mk 6T Hd Y2
al gori t hdpwhing. Thikjisegs regiva ivterams Mmbrthe(@mﬁi tn va@qn)pt.leBkwE:B and #ighdrs 17

2.0y, usihot SRR T R PRLRE. vkl 0f AR A Ty Wit

and a gapegm@fmicbmpmes4buthsmcaldﬂuetdl tO,l’the idqeerpesr@edsﬁbeti@lems Pyteln@ioreen two
am no aC|d1 Eﬁggences can be determ ned using the Needl eman and Winsch

oL Bi'8 444- 453 (1970)) al gorlthm whi ch has been incorporated
l nt o the GAP pmog]r IR ichn Hbpabicer Hahdi &%%gﬁeﬁﬁdéﬁhllaﬁ@i&oﬁht

http://wwy g %usm ei t her aBossum matri x_or ‘a PA
matrix, a%ferSéo @aﬁ Qftep agent.;sgch asan agtibodygto dgmopstragy ARCG Y n‘éaﬁué‘ﬂdl)fh
wei ght Ofasshf )2Im03m t8 those 0%l Pin the art, Su[’:?grétuty’ésdtggkél !mla¥ efled by the
alternative the protein sequences 0 pr ent Feeloaurd an
further béldugeqﬂ thed caegiguwith veeapadnBe" Wntbmp@pmeﬂlmlad beamclbﬂratgdﬂlnst

public d , ela equences.
Such sea?ieggagl§sggﬁﬁ EOES%I I(I)]rﬂrlreg Wéfﬁ%kﬁ ll}?éﬂ%%% p’?l 0 E"rnaarrh ??ﬂgr%%l on 2.0)
of Al tSCkienhonse‘ate&‘lDC(C 3:&916):), dor eMrhpEBIb(ylv.lrtlié]cﬁ' T4 Bel 4 (SLBhéﬂ@CnrcﬁE@}T) by
sear ches ca erformed, w h t he XBLAST program. score =

wor i engiiaioss phofsEa TS WPk et o Seitun ReeoBibioBy0 s it

ant i body pamdr@GH hl&:SFCQf‘:gIbﬁ' ef me SR8 Such Modiidladbit S3RBRALSA], FGRRBAYIE ihor
conpari son purposes % BLAST can be utilized as described in

Al't schul Ue$- Pajent Pybligasion Mg, P@i-009%87lds Res. 25(17):3389- 3402. Wen
utilizing BLARD7@&ntL{RRRC[LBLARE ! f t of
the respecti v? p?iogram; (H{} g., Ibﬁ&%&'ﬁgﬁe?\lﬁ%rsﬁg a@%ﬁ’%@%ﬁ &g&%

htt p: / / whviRemhahibody. mgnialsogivgatc ahhe bstbods and emhtl@mt aranfilbasly.

Modi fications, 8 Ko, i, bo

di scl osure co ??]sgge]%%eﬂéwh& gia}rl\t%\?g}/ifg%ﬁgndreg?? %ﬁ c%a“qpéoges 111%1
CDR2 and CCPR3qsegessieciesd amd t]aa dermglite ufhamthemmmxahiia spegaspsmcb em’.)mloSsteng

ences wherei n one t hes
Sequence RNt PRCASHE FERGL AP Ok Sne S BT BRSEOGA e
i |1 ust r abiodificandrs begibe made sGhirladhbedet dindvr@sequendd, 1D9, 24C7, and
2D2), or conservative nodifications thereof, and wherein the

ant i bodi es reft7H Shelcar “Fimerioamtippdy” aviianded Pusiet iogRabodissopebichds of
the anti ¢edfhRlegoh slRdies ax@fdertnlﬂ:% f@'n?@ﬂe%yd’}@s anASEOLH bR g hYeiod :;quences are

di scl osure provides an isolated nonoclonal antib , Oor antli
bi ndi ng peRved diom srethepspecies wpeh a§|angntd30ﬁmwh1@hﬁlervav@i¢ wiglon se@ighesn are



WO 2009/ 100110PCT/ US2009/ 033042 - 36 - and conservative nodifications
thereof; and the |light chain variable region CDR2 sequence conprises
an am no awbDdo®aguaence sel ected fromthe group consi st irag/ushoo®asdoiD
NGs: 5, 17, 27, and 37, and conservative nodifications thereof. In
anot her case, the heavy chain vari ab‘lzé"regi on CDR1 sequence conprises
an am no acid sequence selected fromthe group consisting of SEQ ID
NGs: 1, . . [of0) rvative nodifications thereof; and
the 1 ghiterndrord Aoty Pl S VR Rk Sl ob i PR B R SR 4 o
sequence asgébelyt ed from the group consisting of SEQ ID NGs: 4, 16, 26,

and 36, and c atjve nodifigcations. thereof. . . [ 01201 As used
herein, the t i@ﬁgf ?é’ﬁ‘éee‘iﬁ%ﬁei @@C@g@h}i"ﬂ%& ihaéﬁ"“ff Rergipy i g 2cempeEr ¢-go
ani no  aciaGréreis] 4 meohdic LG ah BAdbodY, M khelikANWAILE ARbENzARAEEhOL sRbiker

t he bi ndi n(g?fg]har acteristics of the anti bo_dé/ contai ning the amno acid
sequence MEErels: Byisloas nos sybstantgl by resagaize enking adrurielcaresio asanple. For
substi t uthPNse AARESIIQRS i if ' bl ' i

i ntroduced | n%’o an an?i b%g{}ﬁg?ﬁi{hﬂ%‘bg?@%r(l})%gglge&%?/ahg?%ﬁ?ﬂgr@%nggéﬁﬁ?dques
known i n (¢ geamanti-o i ehtilbaly $hat binds with ite dogmateagegras i 3p 1anth RAERIaybdi dated

mut agenesij LV 1 flgeation of .a given sequence can

et ade. hoeS R kbt AR ARG (BB rBudrale; THE Vel i hmae oy
90% at lassagtodfii¥gns ahe bpeaisied Binling aioidte tsd , H8Mibedy crtan bedsh-b93Riiag
identical to that %ﬁﬁﬁfn%?' gﬁgservative am no acid substitutions are
ones i n RATER et RPreiients bdp anartipuar taigebpelacylf.oig 2R P hifnf dostarh
resi due Bbadiing sBnFicitlatioust € 8tHeh@bon&AMrkic@Bin®l e @RARN e AR VLG SF MBS
having sim|lar side chains have been defined in the art. These

fani | i es forHBIsUMRY Bespbtogelceiangntibpdy skt spesifigalicbiadymmelscue of in(esgsn&or

ar gi ni neo St i<dii ey : : _ Ci d
a1 ot ¢ e e e e b B BRI B Sy
aspar agi Mésstegh bioturiahyels asemiang mankiieeoy the maytreosedie, ideyiéy i ameibody that

trypt oph : n . S I: (e.0...alanpine, valine,. |leycine,.
ol euer qeeeincBTRALELE A0, SOy Soliic S RReR rihoh B e GO
chai ns ( éhethackgriurdainakor nuik amkmolesplieliginned tando dnesglibacisrdadcdvan ns
(e.g., tyrosine enyl al ani ne,. tryptophan, . hi,stidine). Thus, one or
more ani A AECH TP %B’ P @fﬁ@g‘bﬁﬁ Histid i égﬁi‘%aﬂéai‘%h an gptiggR Whge H’SGH‘;‘/‘“@F“‘F he
di scl osugRse@tiodeonsent GGH Wi LV, FMREMABIIQOAS thd, 8FHEHRS e%gml . khey

e

sane side chain famly and the altered anti body can be test or
ret ai ned™uncti on (i.e., the properties set forth in (i) through (ii)

above) using romgg]f u@g&éd@@@hn,%5&%&%9&2&@%&1 !Bﬁfdgt% M%h%%ﬁy&ﬁwf

amno acid nodification is to elimnate asparagi ne-glycine pairs,

whi ch f ofsrinisadegrie relér telempntibaty that Wndsgs hugn mkagenicABl erik adio dbhl WOFM

t he resi - d t e t - tersqinal | ysi.ne, of, .t he heavy
chai n of ggﬁﬁéglgﬁ@gﬂtﬂ?%%y%gw ﬁdeordpsgtl?gs@r eﬁ(h ﬁ’é{sessbeoer el &8®SUnd i s
t hus not presEfBl] Theteh tler rasaded hysinng inbekt agefs anthbenemngioreered in
advance, _or Ry resuib,llt = l37 -, fdé’om.t he. condi ti qns Uﬁ_gd t 0, express
and puri FYCPAETIATIOAATFUCHA ArEP AN g IBEracipm, YHSERRS e Aa™M et 25Hed ns
of the ahd3ih, RifkhedeefditythepiiB@adrldssbdigtlondaie 3f § bANAlaSRENRR CBtigen
Ant i bodi es t hat Bi nd the Same Epitope as the Illustrative Anti -a581
Ant i bodi B¥eTliopn dhe 15ma cKgg g gsed herein, fsgntenqged)ip referde therdissagiation, congiant,

di scl osugg;idpsoz ' i ti. bi-nd;t @ t ' human
5pL A e Pl B s SRSl PR

di scl osugcenteation §vi.| o dilees fonentibpdiceecan e detbintinedusing roetbeds-vedinpet e

for bindj ; Wi al- anti.podi.es of. the

di sl osuy et bt 0l ok WG RAE LS AR S8y Bing Hitce
Cr 0Ss- coplegtiért icemasdeyypesicasindebibivesarapoah suvhlas amtiadoadysy2B5 (havi ng
VH and VL sequences as shown in SEQ ID NGs: 7 and 8, respectively),
or the nonocl onal antibody 24C7 (having VH and VL sequences as shown



WD 2009/ 100110PCT/ US20091033042 - 38 - Additionally or alternatively,
an anti body can be engi neered by nodifying residues within the
constant rwoizon(s)iio f or exanple to alter the effector fraematse@npsshs0f
t he anti body. 101231 One type of variable region engineering
that can be perfornmed is CDR graftlﬁﬁ “Antibodies interact with
target antigens predom nantly through am no acid residues that are

| ocated in th heavy. and ht ..chai ampl e ar.t d erm ni ng
regi ons (CDRstO%lll:ﬁfxstﬁ?dsheFeé%g%%tg”? %Q%?#ﬁﬁgy ggéf Eflnggg};‘?f@hg%’sre tRi%R CDRs
are nor e aflibody S8vikeh Ween 1 ikndi’ Wi durks, ant i 1Fadice fess, bars 5 epilensg ¢&s @itasi de
of CDRs. Because CDR sequences_are responsible for most

ant i body ‘5L 2HEED rﬁl‘é’f'%’elf .1 pig8 affngtyy Em@ag §ipyagy fos otheppibedy selynes Aant
anti bodi %ﬁaﬁ@@t“h@mﬁ@h%mh@g&réﬂ 1881 16ty SPRfkS thGn @%wd?hlmn%mwoﬂ@g
anti bodi es by constructin g’[esm on vectors that include

sequenced p¥ mi%equ;é@B,fqrdOn orlassty occurring anti body grafted onto

framewor k seq € A L

properties (SE@,%]?B% {eﬂg} %}Crﬂéﬁgé;h%sqﬁéd @E{}&g?&? t?%@%fg%% a&{x@ @3‘%&?2@ 327;
Jones, Pwhet aditst (dt886Y, dlab antezes-DindhiR2robim th@demm;ﬁtes bradindid P8 a
Proc. Natl. Acad. ,Sci. U.S. A, .86:10029-

b 955, baseond G iiodhor an i B bR NIRe: wagse Bipdtn it BsdhBagtibody
5, 693, 763vitnd c6gnk@lepRafk & deteMEN dedreadbd th the presentdJfAHd sebednetbRBl V.
anot her aspect_ of the disclosure pertains to an isolated nonocl onal

ant i body co8parethio; thebinding af 1he fipw ﬁwib@ﬁy ¢ absencedd tisrseeqnd gniabadyavie
chain Vaﬁlt@fl?étﬁ/er&wé)ﬂle%ﬁﬁﬂ{g' ﬁ't}%e%n@gﬁ@ :t?é}ﬁto 1o eBES
COprrI Sl ng an am no aci d sequence sel ect fromt group consli sti ng
of SEQ | Beqxeased ip thegesepgs ofdh@iﬁ@tsamlsm Z msneec?notm thexpse. gt 84a firshd
SEQ I D

vari abl glg?t ébéjg%ﬁél?lghﬁ%rﬁ;t Ir’seiaﬂ}ﬁic1 ‘?%?{145%%%@%“‘%%3%%5@%@ wétﬁg%stﬁ%g#gw si ng
an am noalatd]ody shthrencibe bmtlmgtoédlefﬁrsjrmnﬁtbnelygcr inupsmeomm epltbpg KeweSEQ | D
NOs: 4, 1 and 36, SEQ 1.0 .NOCs: 17, .27, .and 37, and .SEQ ID
N 6 TReesa SR Ui Dy Bt Binuf anibons SESERER
the VH asgitogk oﬂi)génaesqmmasthefsamé]%rmwIlesﬁbabxtaﬁtt the antitRdicd B%aid2407,

1D9, and_2D2, yet [y n dlfferent f.ramewor k sequences, from
these ant{BoHoBpete with eag E@] ordiieding plhuisERec EiPARYY- daninglence,

obt ai nedcfokQERrBeahE niPMAies 8dnARRAS B OLpi B ok Ec’ﬁﬂ@n BPLB@Eﬁfb‘fj@slo L the
include gernline antibody gene sequences. For exanple, germine
sequencedntibggichandiselosed boreiarind. jUstof berhicampetingand eroseefinanetige pribodian
be found;d i bl e
on the. | Baspss A oL TR S EAR RS WML S,
E. A, etompetitipl00dpss- cSeqnlmumle:s:cm‘B (. ott@iatsndrfinck namnfiometgerabdhange, or
Interest.. Fifth Edition ar.t me a

Sorvi cos P 2 Eigib® Bijope 3 oRERA A ond by Uik RABA R wgpia

al. ( 1992})prec3ate sziedBlp@nh the Z&Zhlﬁgﬁp%@iaed lean€ln,@hat such cohpeling #d/dtleross-
(1994), Eur. mﬂég . 24.827-8 t he congufapt shéof each, of which are
expr essl| WW&B%H 58 ISP TPIBTF raaé ereircissiul ing thy aeatods disglasol herein-ne
germ i ne DNA m@g3|eneemb ApiBpTaRIRRA Yy ’?EQIA de@é?ﬁmfahﬁdaeawsfs%e&]ﬁc

regi on genes can be found in the Genban dat abase. For exanple, the
fol | owi ngmﬁt@awaltwanwog@bhhn prel -selbigeamiass Eptsemieldetermipaatsysaaily-aeniss of

160 (N BBTDLba Bty e BB 3 At RS B Do R

024637) amUUSBalVy l(aMGslﬁa@I@lﬁ!@e dimebndFn) zmwyl chéstctansitcb,eﬂs vel arppeeifict he

fol |l ow ng hea ai.n g nces dlnt

mouse. ar g PREra (s REo SR Y PR el e kel B T R B i
1- 69 ( NGHAOMhO bRQinghd tHa Zéhpiid, banﬁbtﬂ@i@&ﬁ@)ost brtbd pre N OIR A 0ri geb Nt
024637), 4-34 (NG 0010109 and NT 024637), 3-30.3 (X92283), and 3-23
(AJ406678) . [0126] Framewor k sequences for use in the



[0128] Accordingly, in another enbodinent, the disclosure provides
i sol ated anti a5P1 nonocl onal anti bodies, or antigen binding portions
t her eof , cwopbisgb®igo a heavy chain variabl e regi on conprcTIUse609/08Eh12
VH CDR1 region conprising an am no aci d sequence selected fromthe
group consisting of SEQ ID NGs: 1, 136-23, and 33 and an ami no acid
sequence having one, two, three, four or five amno acid
substitutions, deletions or additions as conpared to SEQ ID NGs: 1,
13, 23, or 3310087) “Glygrformieelors i asompbiricesasehatide smchise eRmRIisiigquence
sel ect ed 1k Eh@arﬁﬁQbH?b&?H‘%leﬁHitE‘.gS&ﬁl s%ﬂepﬁlﬂé@és‘crig?d ih%e. %r?ﬁ'fs:e%cgs %]4 ’

and an am no acid sequencé having one, , three, tour I've am no

aci d subdgtiiqobidagmsarkiel dt, edndCadd Spriti Harberd.aheratoonPass CotdoSBEEQ HabboXOs :

2, 14, 2 I X ) PR3 & Lon. conpri sing an _am aci.d
sequenceﬁs%ﬁegg?)ga’h%ggﬁgtp h/dglgrgu%‘ﬁ%vg%%t@sn[%ﬁrﬁgg%cfo @E’ Inﬂnﬁﬁgﬁur:?; Sigh o5,
and 35, ghaofonmahichde,dai ghe aerjireingiaoE3,iG1g GONG-1, ADG-2 (Réeee g, Tfethatidhal

five am no, acld..substituti | etions or additions as conpared to
SEQ ID N t.e”%l!,’u% 1%6,‘“02‘%\?0' g@@@%@g a VL CDRI region conprising an

ani no aci d seqe8sL eGHebSRiieH pdiediMil BEHEH QsHdc pARSH 51 dahhOlraiiits RalNGS:
4, 16, 26, and 36, and an am no acid sequence having one, two, three,
four or FPVAEriatierhad o mratsin (egutheancolare) at wethas o theia(st iconkeiciathe
conmpar ed otQq 8RR ) Re NeBilerfly a&?che@ﬁwth@?cg%@é gﬁc@aor@ ofl pfA0Ra. 1688 ificall
conprising an ami no acid Sequence seléecte romthe group consi sct|¥1g
of SEQ | b aiosmmBoglbPulipiroteimd 37, and an amino acid sequence havi ng

one, two, thr f 0k five .am.no acid.substitutipns, deletions or
addi tions as oﬁ%‘aﬁg%m%g é%n}x%&k&gp;&ssei%%ﬁe}- e“(lt;f: clRlncs op i tpnyEegioy
CDR3 r eghnimatonifirtiagd differnt gipiof@naehdosggtmplagorsglieat esmparedrivithear oup
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sequence Oﬁjﬁfli Iﬁﬁw‘gﬁ% all 1';'(?}3535 odjey F’écé’fje‘?%h’ihe grelgip 9%‘3%1??816%18? oyided %erm: or
substi t utbapssinghab @hir@&&id&éq@ﬂ@ﬁsbf&ﬁk&d%reﬁ?ﬁ@Eﬁr@ﬁlf fh@pl%?é@t HQCIB@é, 6,
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an Fe receptor or the O conponent of conplenment. This approach is
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the art, including for example, ELISAs, Western blots, RIAs, and flow cytomeltry analysis.
Suitable assays are described in detail in the Examples. The binding kinetics (e.g., binding
affinity) of the antibodies also can be assessed by assays known in the art, such as by
Biacore analysis.

[0092] The anti-a5B1 antibodies of the present disclosure are also capable of
inducing antibody dependent cellular cytotoxicity (ADCC). Such functionality can be
achieved, for example, by the use of a specific subclass (e.g. 1gG1, IgG2, 1gG3), including
mutations to the Fc domain that can further enhance the level of ADCC activity of an
antibody. Such mutations and methods of measuring ADCC are described further in the
Examples.

Monoclonal Antibody 22B5

[0093} One illustrative antibody of the disclosure is the human monoclonal antibody

22B5, as described in Examples 1 and 2. The Vy amino acid sequence of 22B5 is shown in
Figure 1B and is set forth in SEQ ID NO:7. The V. amino acid sequence of 22BS5 is shown in
Figure 1D and is set forth in SEQ ID NO:8. As shown in Figure 1B and Figure 2, the heavy
chain variable regton of 22BS5 comprises two mutations back to the human germline gene
sequence. That is, 22B5 comprises one mutation from isoleucine to serine at amino acid
residue number 30 (I30S) and a mutation from asparagine to serine at amino acid residue
number 33 (N33S). As used herein, “22B5” refers to the antibody wherein said 130S and
N338S heavy chain variable region germline mutations have been made.

[0094] Given that 22B35 can bind to a5p1, the Vi and V, sequences can be “mixed
and matched” with other anti-a5B1 antibodies to create additional anti-e581 binding

molecules of the disclosure. @501 binding of such “mixed and matched” antibodies can be
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WO 2009/100110 PCT/US2009/033042

-28 -

tested using the binding assays described above and in the Examples (e.g., ELISAs). Inone
case, when Vy and Vi, chains are mixed and matched, a Vy sequence from a particular Vi/Vy
pairing is replaced with a structurally similar Vi sequence. Likewise, in another case a Vi,
sequence from a particular Vy/Vy, pairing is replaced with a structurally similar V. sequence.

[0095] In another aspect, the disclosure provides antibodies that comprise the heavy
chain and light chain CDR1s, CDR2s and CDR3s of 22BS5. The amino acid sequence of the
Vi CDR1 of 22B5 is shown in SEQ ID NO: 1. The amino acid sequence of the Vi3 CDR2 of
22BS is shown in SEQ ID NO: 2. The amino acid sequence of the Vi CDR3 of 22B5 is
shown in SEQ ID NO: 3. The amino acid sequence of the V;, CDR1 of 22B5 is shown in
SEQ ID NO 4. The amino acid sequence of the Vi CDR2 of 22B35 is shown in SEQ ID NO:
5. The amino acid sequence of the V,, CDR3 of 22B5 is shown in SEQ ID NO: 6. The CDR
regions are delineated using the Kabat system (Kabat, E. A., et al. (1991) Sequences of
Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human
Services, NIH Publication No. 91-3242).

[0096] Given that 22B5 binds to 581 and that antigen-binding specificity is
provided primarily by the CDR1, CDR2, and CDR3 regions, the Vi3 CDR1, CDR2, and
CDR3 sequences and Vi, CDR1, CDR2, and CDR3 sequences can be “mixed and matched”
(i.e., CDRs from different a5p1antibodies can be mixed and matched, although each
antibody will typically contain a Vi CDR1, CDR2, and CDR3 and a V|, CDR1, CDR2, and
CDR3) to create additional anti-aSp! binding molecules of the disclosure. «5B1 binding of
such “mixed and matched” antibodies can be tested using the binding assays described above
and in the Examples (e.g., ELISAs, Biacore analysis). In one case, when Vi CDR sequences
are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence from a particular Vy
sequence is replaced with a structurally similar CDR sequence(s). Likewise, when V. CDR
sequences are mixed and maiched, the CDR1, CDR2 and/or CDR3 sequence from a
particular V_sequence typically is replaced with a structurally similar CDR sequence(s). It
will be readily apparent to the ordinarily skilled artisan that novel V3 and V|, sequences can
be created by substituting one or more Vy and/or Vi, CDR region sequences with structurally
similar sequences from the CDR sequences disclosed herein.

[0097] Accordingly, in another aspect, the disclosure provides an isolated

monoclonal antibody, or antigen binding portion thereof comprising: (a) a heavy chain



327, 329, 330, 331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 378,
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variable region CDR1 comprising the amino acid sequence of SEQ ID NO: 1; (b) a heavy
chain variable region CDR2 comprising the amino acid sequence of SEQ ID NO: 2; (¢) a
heavy chain variable region CDR3 comprising the amino acid sequence of SEQ ID NO: 3;
(d) a light chain variable region CDR1 comprising the amino acid sequence of SEQ ID NO:
4; (e) a light chain variable region CDR2 comprising the amino acid sequence of SEQ ID
NO: 5; and/or (f) a light chain variable region CDR3 comprising the amino acid sequence of
SEQ ID NO: 6; wherein the antibody specifically binds a5B1, preferably human aSg1.
Monoclonal Antibodies 2132, 24C7 and 1D9

[0098] Another illustrative antibody of the disclosure is the human monoclonal

antibody 2D2, described in Examples | and 8. The V| amino acid sequence of 2D2 is shown
in SEQ ID NO: 39, The V), amino acid sequence of 2DD2 is shown in SEQ ID NQO: 40.

[0099] Another illustrative antibody of the disclosure is the human monocional
antibody 24C7, described in Examples 1 and 8. The Vy amino acid sequence of 24C7 is
shown in SEQ ID NO: 19. The V|, amino acid sequence of 24C7 is shown in SEQ ID NO:
20.

[0100] Another illustrative antibody of the disclosure is the human monoclonal
antibody 1D9, described in Examples 1 and 8. The Vy amino acid sequence of 1D9 is shown
in SEQ ID NO: 29. The V| amino acid sequence of 1D9 is shown in SEQ ID NO: 30.

10101} Given that 2D2, 24C7, and 1D9 can bind to ¢581, the Vi and V|_sequences
of these antibodies can be “mixed and matched™ with other anti-a531 antibodies to create
additional anti-a5p1 binding molecules of the disclosure. @581 binding of such “mixed and
matched” antibodies can be tested using the binding assays described above and in the
Examples (e.g., ELISAs). In one case, when Vy and V) chains are mixed and matched, a Vy
sequence from a particular Vy/Vy pairing is replaced with a structurally similar Vi sequence.
Likewise, in another case a Vi, sequence from a particular Viy/Vy, pairing is replaced with a
structurally similar V|, sequence.

[0102] In another aspect, the disclosure provides antibodics that comprise the heavy
chain and light chain CDR1s, CDR2s and CDR3s of 2D2, 24C7, and 1D9. The

corresponding amino acid sequences of these CDRs are indicated below.
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‘The CDR regions are delineated using the Kabat system (Kabat, E. A., et al. (1991)
Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health
and Human Services, NIH Publication No. 91-3242).

[0103} Given that 2D2, 24C7 and 1D9 bind to 0:5p1 and that antigen-binding
specificity is provided primarily by the CDR1, CDR2, and CDR3 regions, the Vy; CDRI,
CDR2, and CDR3 sequences and Vi CDR1, CDR2, and CDR3 sequences can be “mixed and
matched” (i.e., CDRs from different a5p1antibodies can be mixed and matched, although
each antibody will typically contain a V4 CDR1, CDR2, and CDR3 and a V|, CDR1, CDR2,
and CDR3) to create additional anti-o581 binding molecules of the disclosure. aSp1 binding
of such “mixed and matched” antibodies can be tested using the binding assays described
above and in the Examples (e.g., ELISAs, Biacore analysis). In one case, when Vi CDR
sequences are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence from a
particular Vi sequence is replaced with a structurally similar CDR sequence(s). Likewise,
when V. CDR sequences are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence
from a particular Vi, sequence typically is replaced with a structurally similar CDR
sequence(s). It will be readily apparent to the ordinarily skilled artisan that novel Vyy and V.
sequences can be created by substituting one or more Vy; and/or V. CDR region sequences
with structurally similar sequences from the CDR sequences disclosed herein.

[0104] Accordingly, in another aspect, the disclosure provides an isolated
monoclonal antibody, or antigen binding portion thereof comprising: (a) a heavy chain

variable region CDRI comprising the amino acid sequence of SEQ ID NO: 33; (b) a heavy
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VL sequences, or the constant region(s) attached thereto. Thus, in
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| €SS} human immunoglobulin genes with the antigen of interest or screening a human
immunoglobulin gene library displayed on phage with the antigen of interest. A human
antibody that is “the product of” or “derived from” a human germline immunoglobulin
sequence can be identified as such by comparing the amino acid sequence of the human
antibody to the amino acid sequences of human germline immunoglobulins and selecting the
human germline immunoglobulin sequence that is closest in sequence (i.e., greatest %
identity) to the sequence of the human antibody. A human antibody that is “the product of”

or “derived from” a particular human germline immunoglobulin sequence may contain amino



(ii) is capable of inducing ADCC. 101461 The functi onal
properties of the altered anti bodi es can be assessed using standard
assays av the art and/or described herein,

set fortha?vrtl)az?igzwtl%(i%np les (e.qg., flow cytonetry, bi ndi %ﬁg@étggﬁsﬂ@ﬁ
101471 In certain aspects of the netBeds of engineering antibodi es of
t he di sclosure, nutations can be introduced randomy or selectively
along all or part of an anti-a5P1 antibody codi ng sequence and the
resul ti ngcildmldﬁfefri:re:ds mmpaﬁmaqthargeﬂnﬁmdiswewndmosfor eanmptt, higprabyndi ng
activity and/.or other nctlon s_as.descr.i [ ej,n,

Vit at | on@reaRt et b E OB PR ORRb Mt Fn B P e Rl ey
Publ i cat iagBleMEd &aﬁﬁ%ﬁsﬂd)btyplsdﬂq,n% arlessc p0% édentied hoasinb aas:ds:seqaetm:ag) aand
screeni ng anti body nutati sat ur at.i on 8€‘ﬁene5| S, s nt heti C

i gat i on spuesie ncofsibhmtin SeRBRne G PR abHia e P i

Publ i cat Iaﬁfhovﬂa&%élaiéﬁﬂa? 1&Mt1i§ﬂﬁ@ﬁur&.{n AlibSHSS bbRE Bufkt Wﬁéiﬁcdﬂ{pa#éﬂ't@&e
conmput ati onal screening nethods to optim ze physi ochen cal propertn es
of ant i b@gindine imponogoglinGoInOPETyus2oc oY aECes fr7e. - muging gerglinge d
Mol ecul e I o t her
aspect o? (Fﬁﬁ&gl ggcég%é gﬁgéé?? 3@%@@0% &8@5&&%& P orel;‘TQ"es t%t@ta%’
encode t 198%aB8%hbadi%esidedticahie adiiscdcabisgeencd toghnamsine |ac:ldacmdscermyodaé by
present i,n whol.e cells,. in.a cell |ysate urified
P eobst kRl SipueishiTuf, i iR e b o AREAS bRl ier o
subst ant iaalidd/acRiifeguensb thPhihinbiacid seq\aycefemedsﬂeaﬂapeﬁe @ehlind lgrgesnmponent s
or other contam nants %@gig‘g@t r cellul nucl ei ¢ _aci ds or

pr ot ei ns TYBiFalkAR PTRe 4Bl qEeR P HRER BSR4 frapese will display

treat mentyo nfe3bthaRan ﬁmnﬁ,acﬁiqilffépen&b rr@ma@egﬁlaa BMd s&ﬁl@ﬁ&%ﬁccﬂi@ﬂ by the human
el ectrophoresis and others. See, F. Ausubel %

Current Reotlggomsuneglnplliaggnegrin Bpréal@gafes cheé@ﬁ@n priBody mamghsahd “Wﬂoéf‘?/

I ntersci ’ o‘l\@g&ﬁmﬁ&e tﬁa:’i‘h’%‘ 9' & 1%91'1190 Rfid Bﬁﬁréﬂbéﬁbxﬂ%ﬁa@mﬁé‘%@e for
exanpl e, not contain intronic sequences.
Typi cal | gequehe anoadedibg tlaacgednhm lmnmmh@lomir@ut e. [0149] Nucleic

acids of the disclosure can be obtai ned using any suitabl e nol ecul ar
bi ol ogy techni ques. For antibodi es expressed by hybridomas (e.qg.,
hybr i domasmwlepas adtifgddsn t ransgeni ¢ mice carrying human

i mmunogl obul i n S as d scri bed furt el,o codln
| gnt andhealyIEh G v Suginepedhos bty CReciae i e TR IsGoira L A1 150

obt ai ned chyin R&RbaRbibhE Codpr ngcarmxﬁmm ﬁh%b@ghét@mmnmﬁ@us Eme amino
anti bodi es obtai ned from an i mmunogl obul i n ggne l'i brary ﬂ usi ng

phage di #pidagiueaessnf a]eélél)straﬁhwab iggdesrribpd braripngang h@eafm § lﬁéeﬂbt)é@h be
recover eqy L o ff ffd Iggét?o%%]rpr%&eg#ﬁ% loggx%gﬂt]i o&lﬁpgrﬁl gd@g bﬂhg@{/ﬁgéﬂré& s of

t he di sclosure 1 nc ose " enco and VI,
sequences of qmezpz&sempmctlmrdabloanbpmmys ariﬁaela@&lﬁmsaeﬂmmhmmbedy,@dl ng

encodi ng I iGN e RSP LT TPV BHAE 219 TR KGR

i |1 ustr atvhyldweglonl €hasind m)l ecul es di scl osed herein are those
encodi ng the VH and_ VL sequences of . the 24C7, | D9, and 2D2
monocl onal anti bodits. HrhBeasKahaieyiabledc@pR ERIMRTFCT HAMDQ add sraupRcs tht

24C7 is Shomlslamé&@omd}{%log’o%s toTﬁl%n%&@quaﬁ@sawaﬂﬁaﬂtﬂe@ ouf-

sequence of 24C7 is shown In he DNA sequence encodi ng
the VH sequene@lsmlng@SE@IBh@ﬁnhlr‘i’ %@‘ldﬁﬂNO 31. The DNA sequence

di h
Ceauence encodi ng tho. viF Sy e BRgRBoh Qordieier % M A il

The DNA sequeica s ot lmgnctlds@uk/lo lheammmaeadef—:q@ﬁ)ﬁ}: sckcisthdom thogiSEQ | D

al\tlroé ggt ai ned, © ‘{‘ g@ﬁ)&&g %f oy c %2@ gh’@%”ﬁ%}w ﬁgilg%llsee %E%IS

sui t abl e r ecogbihsaniowihpbpahey. ques, for




[ 0152] The isol ated DNA encoding the VH region can be converted to a
full-l1ength heavy chain gene by operatively Iinking the VH encodi ng

DNA to ano@ggwl | ecul e encodi ng heavy chain ConSt%/ﬁs‘iﬂ)?fagbﬁu

(CHL CH2 an he sequences of human heavy chain consta regi on
genes are known in the art (see e.g.-34Kabat, E. A, el al. (1991)
Sequences of Proteins of Imunological Interest, Fifth Edition, U S
Departnent of Health and Human Services, N H Publication No. 91-3242)
and DNA fragnent() teaaoibtpéssindgothhmae o gigwiing Keai 1 hE adtaised by

standard PCR anpl, ficatiaon. The heavy chain constant regi.on can . he an
T0G | 1 gGo, | guntherespd) isgepaig el intviiechnitpo prdem e agaRorin

nost  pref er abljy118p 12Parl ASIxRHpidsODd aREHRFY 88 bel, &Y leRiinpld REhBEhnEIAF ANt
regi on sequence can be any of the various alleles or al | ot ypes known

to occur hamangedantibadeena dhitaria ALY, such as Gn(1), G(2), GN(3),
and Gn(17). TT@%QL% Bﬂ&y&ﬁﬁﬁfeﬁﬁﬁﬁﬁ A q/QaF Wrhd Xci@g&ggéxgdeé‘&%g% E‘ﬁﬁ?é‘dw!
e 1gGl co a nt

substitution int stant regions. For a F rag eavy
chai n geR&%e, Dolé, VA Bfre oddHgh@hidogoan thilie eppenes satforth dbakedAn antdndy her

DNA nol ecul.e codi onl v the, heay LN CHL. constan egi on
[o153] THEVREdhaay etishe e A Tt PPbamrah BERTRE kbt L Bl o
ful | - I engédionsi fite selpeencesgerntertt alsovedah basbiainkdiby muglatnesii . 51, genijectay
op ot no HeR P bR LR e e R RS S
l'i ght chabng eonsy, and/of £0FARWEE B Ees@iLoffMOMIode althed ahithod$ &S r&aided
Kabat, E. A, et al. (1991) Sequences of Proteins of |munol ogi cal

| nt er est furctipg (. epdhe prepertiey st forth iai angier (ibfabpyey psing thedungiineal assays

Ser vi ces,ch.iIBIe(Pthih.cati on No. 91-3242) and DNA fragments enconpassing
these regions can be obtained by standard PCR anplification. The

li ght chain c¢hdbhits vsalieonindanpdesnahdagipey Btwicarivdamoorrsidaquanesiion.
are ober SeVERY % Mrbbirtodtdiin: hiFeqhtic ARre bR L Pt B P FoRILS

| i nker, ehegwo seqeachsniga funetiansmiee rachtdr stidergitaleobiGhyvshade by the sspehces

that the VH gnd VL sequences can .he expressed. as a o

2000/ 100§10RCHPUSEESS bt Bea PRYTOnGURLT GhRSHLOR Ry el eking i tssetn,
wi t h t he () nunafed oi\/g%s,_raeg tRNendiobnach %aéy thRh hb&b Bk ehidodidea o plak. 9.
Bird et al.. (1988 Cci ence 242:423-426; Huston et at %@9’88 Proc.

Nal | Acadligmaent ke g0 syrencsgghic qupeasioacf jeapencss and(de erpigpercent
348: 552- $M)i}y HRnpUGhb 30y hce D08 L0 p I Ltge,%la%ﬁa@éméda?l ARSI €

[0155] Monocl'onal antibodies (mAbs) of the present disclosure can be
pr oduced dpserided/imrthergn-lohiting ckamplesstelow.ncl udi ng convent i onal

nonocl onal anty . L | .

nybr s di oat i onlABRAHERLEAH MY tBntken ol Fuiph 2043 S RATRY b Efipinec
495. O hesing @chadgaities of BrMpyodardi Wolittn ¢Cdmmal Apmh thidyoidya: Bll-50(1688)) be

enpl oyed, .e..q., ,viral or oncogeni nsfornati.on B | h tes.
TR YR e e i PR S e P R W o
nurine syesidMtabiy, Argsf GMBheRAyCifi1 0And B gdf @ naBUSE!. i16 addiMeN, Yhe percent

wel | - establ i shed procedure. | mruni zation protocals, and techni ques for
i sol at i ofdSBHLY; iFRYATN ¥R ARHIOATHFIEECHSAn PSTEr e sios daNer e aat ¢ .
Fusi on payiiiek & 41 Biel FUE4DLITH SHBediRhh Whid s LUK DRI ACEHW @S

are also known. [0157% Chi meric or humani zed anti bodi es of the
present @ARPoswmeindkmCEE spriepgmeckagafeeilable at hdp:deyteiseony), wingigithere
nmonocl onal ' [ CLJ ; e [

neavy and BI0gH ke BREERNS sHRAC RNt R AR B St 2
hybr i doméergth weitkrofdt 2,8nd, xogéneered to contain non-murine (e.g.,

h i Lin. i i tabl | | bi ol
ochn, ques. POk AddiBRAbC R Ea Yl i A PR s CouieR G Prekie i P
vari abl e caegirdBsheCiatd Bea Tqualyatglcacd Uopefeanstath agagt pitsic dstabges to, for



WD 200911001101' CT/ US2009/ 033042 - 50 - sequences, together wth
targeted nutations that inactivate the endogenous p. and ic chain

| oci (see @0% o/felIper g, c/at (1994) Nature 3680474)

Accordi ngly, ?1 %1 ce exhibit reduced expression of m)use“'%lé?%/l}}”0330 2,
and in response to i munization, the3ntroduced human heavy and |i ght
chai n transgenes undergo cl ass svvitchi ng and somatic nmutation to

generate hig Qa,ffl nity human |1 gG c nonocl onal (Laonberg, N. et at
(1994), <HPPRle. ifenfily eq we@ﬁﬁersgch sgarchenn pe PeikIEsd sing the XBLAST

Exper i ment@rary I('@eié’i&{:@bp&yAlaséﬁlldfe? a?‘g}b%}g’mﬁﬁr&of bl 5.a0d | FUSERET pliein
(1995) Intern. Rev. , and Harding, F. an 8n berg
N. (1995)9@%@1?5 Cay bpm@anecseith thveéBI%%E Brogipm, Rogpa bGitwadlength =ise obtram

e, 1 TP R e BB AERATHEpRRY bERL ST BB SRe e il

Resear ch gzmeﬁaﬂg‘nrﬁ%for Chreyperisdn ptﬁ'}ﬁdﬁcs (GL9PR) BIL AT E tanctel umad:d dsriasonibedy

50: 3720- T ek O VT A5 B ke eSeratpuoh i sSigineLpsTand o
aL (1993)GaMEBLAST i;ﬁ)gra%?slth@a@b‘auﬂ_ Ahinkef cﬁf&lﬁtreipé&%)piogrddﬁ@é@tXBLAST

152: 2912-2920; Taylor, L. et al. (1994) International 1nmunology 6
579-591; 2@ EW&H‘H CLBed cHeEthttpy kil BihEo¥t echnol ogy 14:

845- 851, A%soalww@onger@wammatmg§ 5, 545, 806; 5, 569, 825,
5, 625, 12 7,397; 5,661,016; 5, 814, 318;

5, 874, 299: an{014817 ocesan: casds| artamtlb@rb'ba”n@ chmbsmwonwlss aPesenthaiNo.

o3/ 12027 B SHEBBsaE s GDR Tt P BE e it S0 E A e

to Lonbelr@,lcarmblﬂ‘fmmnngRRPCDMiGIEH snudocs, WEEBik/chd 42hotenHorser@DRet

at 0160] I n anot her case, man antj bo |e t he disclosure
can be ra$®5W%§?mg153 SheSitiss g a%%f%ﬁ%f% [‘r‘é‘@‘l"‘%&f‘ﬁlwdles
sequencegefibéd Re8 eNe s285] 1 D, SThaios RS co@uﬁ)atlaeslnad;ﬂmms thbabf,
carries a human, heavy._chain transgene and a human |ight chain

t r anschr BRO¥WEFEIN th FHIbATligRIetaiegne o @ipre of e fesirer BgctiqoRy prPRSEtFRROf theragti-
descri be I I t al.
desCt | DERsp Ak of e BSTRUD! Sk, W A 43Rl

expr essi mypnhelnea anllhmdm,orgIamwlbmdg@;mtlcartherawfacdnamsmglarhehhechamtvaamide
can be used to railse i - 31 Lbodi es of e cl osu

e, T pare CHt L R e Dy Shufe S T PR S A oS
Xenonouseoxﬁﬁ;bg@gltBRu@DR)z @am:ma J¢Gashcess Uabreiit ce are described in,
for exanple, U ? nt 5, 93bi 598; %075 181; 6, 114,598;

6, 150, 584 and 6, 16(2‘ @’8’?6%‘8 Eﬂ@l’fé‘i“? "’p%lon R} sequence COH[‘EWS%T“ ?%‘P%é‘%)@r
al ternative tga08&RsOBRSOHHA tlﬁengG@ cORYiSti BT SEXPIEROk: nglfa“&Gaﬂqd 35, and

i mmunogl obul i n 'genes are avai | in the art and can be used to

rai se anti - a5¥@Berapiveprsiifeationythae®fo/ 100110PCT/ 1JS2009/ 033042 - 51 -
of the disclosure. r EHS%’Q

chai n transchronos Eg{e l%ﬁ?&ﬂ%ﬁ/ﬁg%&?%&ﬁ& é%%?%qtgransc ono Qn%{gi,%}ﬂ)émd
referred to asequiiCentlestdd fan tltmrmane@pmsturgmf IBEQL Dalk@s:che $&,r28bad 38nand
-|I:-8|mt ﬁg:,(?mrez aton(ségolo\)ermotpfccaﬂ %!}lel‘ (Qggndt eantllbo é{h@%ﬁg%}ﬁgél‘z‘%&‘e of the
transchromsof&bxvh@v[ﬁoﬁmw described in the art (Kuroiwa et at
(2002) Nat ure Bi ot echnol o 20: 889-894) and can be used to raise
anti-a5131 anti bodilege it ﬁﬁéb@ﬂ%@lf’(‘a‘%ﬂéﬁﬁlW“haK[D@féB] “HirRaress;

monocl onal anti body;g§,:0f; ned; usi ng
phage di splay net ﬂdgzs t::f otrﬂgs rlgéa%?ﬂr)%ggﬁnglrmg eg@ﬂbi@ C%‘;ﬁi;rﬂr?ﬁf&mﬁggl obulin
genes. Such phdegfexiditspl ay met hods for i sol ating human anti bodi es are

establ i shed i e le:. WS, -Pa 5,.223,409;
5403, 194.  anlSE YRS STy B GoreMlg e SREPRR MRBLc- el aB,
and 5, 586mﬁ1b7actcbseﬁ)mmcfsedistcteﬂt&onﬂ.lﬁgrdﬂ@tcemistiﬁs@sf SBEQIBNADS, mnd4 and 34,



art, and include keyhol e |inpet henbcyanin, bovine serum al bum n,

t hyrogl obul i n, di phtheria toxoid, and tetanus toxoid, anong others.
WO 2009/ 10Q410RCTI 152009/ 033042 - 52 - [0166] Dety@ichR%o 2
procedures to generate fully human nonocl onal antibodies to a%/}p%ﬂ are
described in Exanple 1 below. Cunul agsve experience with various
antigens has shown that the transgenic mce respond when initially

i muni zed intraperitoneally (IP) with antigen in conplete Freund's
adj uvant and ankav&ilchyodifiatiynsahdiest; melake light chaibiparzdte rogisn CDR2tsequence

total of 6) with antigen in incopplete Freund s adj.uv ver,
adj uvant §OBPHEF ¢ ﬂawogf@&ﬁwegceﬁgaﬁﬁ ilamr%%r&ule oite pown P IEeES 17
addi ti onp7whalie, #elchbsselvatitdBodibefRaetHefeof diniMaREr ke tHe M) dh@inbRriable
hi ghly i mmunogeni c. The i mmune response can be nonitored over the

course ofeg Rbvsousnacicompiises £o aBinogeideqieashaglesisibioasthp goyg consisting
obt ai ned NSy Bi n 1O . | SA
OP%EQ%B é\fl%r\iv?’, fhs anﬁ@?PandEﬁﬁsgu fa?'?é;?lﬁo@lﬂ&tfaﬁs 1%@1%81? QE@'thQngEt‘i

(as descri _ and mce wt ent titers of anti-
human i nebeiogireble egioe EPRIscurect dopmprisessingnino Midsequene bdedimlosime the

i ntravenqusly w.t.h apti day fore.sagrifice.and renoval.of the
ool con " Bt ¥ollitie BEREGRANDS BV, 26 oh S MGl AR e S BIER! ot
need to be pe[ileoreds uBdhees) i tand cddsemates ALE [itatjont &l ihigndadnw rafered

for each antigen. ual ly_both HCo7 _and HCol2 strains are used.. L n
addi t | on ARG RS ‘Elﬁlalﬁ%@’gﬁé ecior B'éerﬁl}egaﬂ@%ﬁ}awwwmfa
singl e MeHeSRti BN ddBtainil: #é AhROQRY sEiiBE:. IRalY YorkérhiR el RNB@RA@Snclude
(HCo7/ HCo12). Al'ternatively or additionally, the KM Muse(r) strain
can be ugmio asil sbsidvieddiiiomsangselstions. Atrificatipestapbe MjIoeiced hge an

Pr oduci n { I 2R

nybri donds Spgr HEAREARE by MLAPELERaucs gy O] oI SSREIRE
spl enocytegagamdisand PERphedigddémoeiéresitr Ennsermativd medificdtioe of agivoe

i sol ated and fused n_appropri.ate i mortal) , i ch as
L rouse. it el PRl RRLER Bl TR B4 0 AT St DS OPR
for the praedses,ianleasdh7anitilgerdsshee bfleast 09tbidendiad s thikiceqexespl e,
single cel]l suspensjons, of splenic |ynmho es fromi.nmunj zed m c

can be f OB VOHBRORRCT b REREEPLOTN PRI oaB s 854 FSHYB A ERFITg
nmouse Ny eli®nd affld &id Bdifle héolllg alBB0ar sWetchaiR OFarilies of@@lihGadd gesiduedt ed

at approximately 2 x 105 in flat bottommcrotiter plate, fol]lowed by

a two weBRVIpSEEHAL sighchiamms davedeen Jdingd d1 BAAE o ARSE Yok deamino esidhe

Ser um 1%781%@&3&(199)&?53'[(1&%@ ilﬁ?&ﬁl%ﬁine?l%tﬁfiﬁ eRidid G N\haind (M aspartic acid,
L-glutam ne, I mM sodi um pyruvate, SnmM HEPES, 0.055 nM ~ — ]
2- mer capbénhiandt), ustharpsid pelendidpdningi(¢. £ plyciBe aspragines glvteptemyeing, 50

nmg/ M gent. (o] . F I X i e f.rer
the T us: OO Budtit b by R o sl 08 o A0GE efe (MRS EhE,
medi um i fsoldatiad prélmeHEnylslaniep | adieidnine) betdfbrantirdiside dbaihs (aegl ,[tsrecrane,

t hen be screened by ELISA for .human nocl onal | gM and |1gG

bt bodi B8RS GRS Ry Bt B (GF ook B Be Rt K RO RBH o
2009/ 1004ik0/R6dY. US20 Q9L 8880~ ZAmIndaid rebiduabsialiy 8d CrRzions af drfintib&tylef
days. The anti body secr etlQr}g hybri domas can be repl ated, screened

agai n, aMfif disclasiieicnn poiplaredevitlbpthen AR pgEresidtes frsmBEISEREFIIaMAhodi es
can be S?Qﬁhﬁ%@ﬂh@&lgk@%fm&dyc ﬁb@bésﬂe!ti ?artretaﬁeaiﬁheﬁdnqne_,aig ropbAiel &t

subcl ones can then be cultured in vitro to generate small amounts of
ant i body forth ini(i8 shreughu(fii} alroere)msiiguhs fupetiaphbassays described hsrein. Another[typesd]
To purify_human | onal b i .sel ec. hybrd S . be
o0 o IR A BB SR it
puri fi cateonidaiBupacs)ay ahirhigoas obetl of theradluandn ansbe rkarapledhdEftangnal

Bi scat andif PR P g R D e A e CH ARk o By g DB Gt B A B

and hi gh npestRnirene € -lehfihdy §Hd QBBRL QO AR ¥n FiBePaSiH h@vARLE, iof Shay Tdi6ll



WO 2009/ 100110PCT/ US20091033042 - 54 - theminto expression vectors
al ready encoding heavy chain constant and |ight chain constant

regi ons of ed i sotype and subcl ass such that t %ﬁfﬂt
i s operat |v\yte)lt}§09({-jll%ﬁlkgd to the CH segnent(s) within the \#ggtﬁé?hogﬁ

VK segnent is operatively linked to-ghe CL segnent within the vector.
Additionally or alternatively, the reconbinant expression vector can
encode a signal peptide that facilitates secretion of the antibody
chai n fr éimethb ostditesk bsed T expaess intxbplyify g antig@iye Iig aaridve coskg mecheavit and
t he vect ch t eptid |nked n-frane to the
ot enRSiTEns pF B S bghe: Rt S KB de can be
an i munagtibbdiéd thatBigdehke SpRP Eplieheask tik [Hedreriod Ag0WSESAgRIdisgepthede
(i.e., a_signal peptide froma non-inmunogl obulin protein).

[0171] Iﬁmﬁgﬁwﬁion to the anti body chain genes, the reconbi nant
expression Ve?ﬁl@i}s Irpénomgﬁas‘ﬂb@t%é’aféélgs&é/?’o‘;ﬁlaé HtiBBAEY hArHH BV ¥me |
sequences that control the expression of the antibody chain genes in
a host cepifopePhdumen pbP¥ @gmb/af theyllustrafivericsd! nmocinnaéuanltéwdte@ot‘ fhel ude

ronot er enhancer s _.and SSi on control
o1 y aclengEEPORC GRS R £ ot cstis it R o 651 Hith
transl at k@ofthe fldBoddHal BAMYJIEHSH the &@d]@s%re&?ﬂ@ﬁ'bxﬁﬁﬁlé' Ak e SRAHERYE Yor
are described, for exanple, in Goedd %§e33|on Technology

Met hods PWSE?&“?IP%‘F@@?W@SSC&‘“&@é‘éféﬁ?@cbpéls@ﬁb@lé[rﬁz dbayinechu gri090) ) . I t
will be appreel & §dwhin SBQ%E @'s'ﬂa eﬂgtorttﬁ@x%oﬁ&ﬁmgl%hg&iﬁ

t he expr essi on vector, Inclu |ng e se ect| regu at or

sequence§4C?rﬁ5avmgﬁérmhddh ssquencdsas slovg inSEN® Hhwi l@@ndeO,trh@eﬁwty),@el |
to be tr [ i ete.
e - ARSRBERY 16 1Rl 8ho ERAEES] PR S PLOGLE R B astss
i ncl ude wnd 20, r@bmalty}a o'r t}fetmcdiocleﬁdl ahtitgldy 2B €hsvigf Vparat &l :reqeenpemsi on

in mammal j an ¢ ch as ronDters nd/ enhancers derive

cyt omegaFRRTE w?ﬁ@aﬁ&% o ms et ( Sotty o BRE v pabed S h b he
adenovi r wenfiB¢dastBSEthEF FDEEH cloffdMaDeteaRigh pZB 3, 0087, A9 61 I in\eRh¥ard
nonviral regulatory sequences may be used, such as 't he ubiquitin

pr onot er 98B T bdige @Bsays. pFerryemple, BiAicore analysindtLIS Ay aerdiay BiteRent@ay
conposedy I onot er
Systom SR gYaRGRTa LA Sl B A A R R Bl IO e
| ong terdwdahneebhaﬂMﬂ&oﬁmmmnmfbmbﬁbim%Mk@ﬂbmdvgnmemq@mpk 175 ede],
Y. et at Cel L 8:466:472). . 0172] In jtion
Yo the ahbPobapaRGH oy BBk e i 5 duil cBLConRe VUL nant
expr essi oncY.a¢Pbs29f 1ok Bfd F%&h@ﬁﬁ{&ﬂﬂQMd%ﬁ&%ﬁm@ﬂﬂ%&b&ﬁ@@1@§@Mﬁm9ﬁ§1
such as sequences that regulate replication of the vector in host
cell's (eogP} an?lBfi, B4CHl DPepl AMatlh ong caae dhesanitibedyatbhtebinvia nd the sg‘emestopa’ he

sel ect abl e, mar ker  ge i on of hpst ce i.nt.0
5006, 10091 Bbes RbBoRBaaty. 1BbER 2BGis ity et aode SHer humin

I nt roducgghnb86al aﬁh‘cﬁ;dleycﬁx beRftpardiQsid ib1adi%hs Ad&ribdd, Gt4xhfiflc 3Rthe
5,179,017, all by Axel et alL). For exanple, typlcally the sel ectabl e

mar ker g&X@PBI6Rfers resistance to drugs, such as 0418, hygronycin or
met hot r exat S eerOiafl &he&ﬁ.hhﬁﬂ%o whi ch the vector has been

i ntroduc es include the dihydrofol ate

reduct ase (DHFFR)IZ]gém@n(IWU cusetlgem tindimg pdrosst thewb, of klwﬂhclnratrhﬁw@xcane
selectio catlon and t he neq gene 4 ctian

01781 BF PRpeLERL R PRER M e SRR A i Mstonet,
vect or ( Shexehmdtaﬂgigtrhﬂelﬁwm/%g&ﬂ& d mgdifiecraibody, nﬁndhrmcnﬁﬂiai@tnedodynhay a
host cell b sui tabl e t chnl ues he varl fornms of t term
"t ransf eb?Y%ar\‘ereQrpéOHeﬁteéﬁra@d ¢ gfarg %BWH’& é’“\/ﬁna é’f 9“?61?"'6{@3 ni ques
comonl y pligding @he biBole M QRN GAthRRBNObr @sﬁg@w&e% (5.8 9, @nd/or V), for

pr okaryotic or eukaryotlc host cell, e.g., electroporatlon
example within one or more CDR regions ‘and/or within one or more framework regions.




- 56 - mce) are added to each well and incubated for 1-2 hours at
37C. The plates are washed wi th PBS/ Tween and then incubated with
secondary .g., for human anti bodi es, a goat- [ 1,0G
Fe- speci fi‘gsgg@%(flgﬁal reagent) conjugated to al kal i ne%gﬁgjggﬁg@%glez
for 1 hour at 37C. After washing, thesplates are devel oped wi th pNPP
substrate (1 ng/ me, and analyzed at OD of 405-650. Preferably, mce
whi ch develop the highest titers will be used for fusions.

[0176] ArdEuUbSAlyassdymaisvetie st pittbody edndeengiacerad siombdifyisedsitigessatheren

for hybridomas that ow positive,reacti.vity w.th 1 immunogen.
b 1 S PRge ARG ilr ton BRTIAE S0 B sttt G g
further charapesj oadiypOoevalablreediowengiaehindhbydad G8Berfomiica ik CBR ai NS
the reactivity of the parent cells (by ELISA), can be chosen for .
maki ng a8Hting: veptibpdies wiract ik farggt gpiggnnpredominentlyhrpuelypmmp arid seprues

purifi cafadhte located in 18 bk HeakParUighf dhafHohmphrdenfifity RAGGing RElogst €d
hybri domas can be grown in two-liter spinner-flasks for nonocl onal
ant i body (gURs)} Fenthivrasosihermimp apidsequgncep avithin ¢laReere avde digpreebatveaned

bef i . . ' P8

P soat v Rl = T e D o e Sl

hi gh per tapomibdeior npst abtibdryeaipemgingeeeyionsoit érymgsiele paexrtrass reEhmbinertf er
luti b h d into PBS dth t [ b

St oD R o B e R T A BRe 0 o

anti bodi e@ns&aaidg%xgﬂeismmee@rﬁn@t isdl@e@TORbequéides from the spbBifid 8htufaly t her ,

t he epitope bound Wé’the anti body can be characterized bg/ st andard
met hods RN antibedy grfed ogtpamaraib axduenres G ashidesetiongbody vt ay of

over | appisiFirddepldpbieicd (89 BBN RS Binad® 12801 9983 WoARE 3 RS FER I M Porkel . ef
bi nding of the antibody to the various fragnents. Alternatively,

nut at i ong’ (¥8§) Namrealili@2s@andnasy, Gnel alg&98R) Browdrke Aeat Aciakisnd aci d
is repl age: . | @Ri [ ' j .
and/ o (3108 RIS IS Pllah B8 SEss 8 PR MAERS WAkl o2 500,192
pepti de 6285089;0093 A62 dndvb.f 80, H10ndiQugerod: el he anti body to the wild type

protein, and e identify sites wWhere.nutation(s) affe bi ndi ng.
B oy, 2" LR Rbeaiiplly) dnbups et SR Einti B poR R0 e

[0179] Tmodgc_ilelﬁdd_lrhlﬁt&mﬂf/, qrhﬁti@alb&ml@qaogmgi thﬁ@:ﬂf&_ﬂdﬂfﬁﬂ@ﬁﬂg@ﬂﬁhvyamtﬂnb@ﬁﬂﬂé
or antigen_ binding portio er eo nd to uni que, epi t opes, . eac

ant i body "<& %@%@%W%&Pﬁ%%@gémww rising anARIRe 3eiiRparnge
(Pierce, sifaekd @6 thd drdup ANl driSBR) 181 NAE:8S 1 YD NEhdW3! eBENBNOs: 2, 14,
nmonocl onal anti bodi es and bi oti nyl ated nonocl onal anti bodi es can be

per f or ned4esH 44, @930 IBA00H 3 1 B0 a0PCTsRISHBd Y /208 3 dight champariable
d-E o oS! ="
coat ed- El| &h@&gﬁag%ﬁaﬂ%ﬁ% %fha?iég?’?eﬁggc% L 3 ar?ér%%n%?@%&é%c@éeﬂﬁen%@n

be det ect W t trep-avi phos
[ 0180] Teclem¢deirom the grivp dossistype{ GEQID NOs:dd 1 2o HudiceSEQIIBMGp8s, 17,

ELI SAs ¢ b erf in gen speci.fi,c r.antibodi.es of .
par t1 oul 3 Taatvise b MR B RO, BRRRHA T CR s D) pRRHRE el
monocl ondle WnindOgDRWedegcedfof tHeGiiddibtibedl apditatizs 22B5 28€7 CIa3, @cd 22, lyetl
fig/mL of anti-human i no%IobuIin over ight,gt_4c. Af ter bl ocking
Wi th 19 BSXCORRE G Py draTa O eRarages forh ihe S3GPicor 1 ess of test
nonocl onal  anjg1b9dses PImdrk §dq@ehck QYR bGARE FelSpubft DAMDER4Yases or
tenperature for one to two hours. The wells can then be reacted with
ei t her hondshedeieraceniinancindmgesplieg gnfipody) gea¢ saqaences. For example, germline
phosphat i S
Qescri bed dhegurkaeteRuBRREDy o1 PRl MR L aE R R Tl e

t est ed f 8¥VBredbtunm gyrmiing keqOers 8dtabast (ayeitnblyoniibs trdernetial wivwi.mrg-

Briefly, abf31 ¢ be .prepar ed d. subj ect odi um dodecyl
ol Fat o sBesaaC Rl PSR S h RIS L 5 LE o, SE N B0 or

t he sepafaim@dolagitaldepRsiar@htHdangf g9, @dpirondnl b Bedthland BamanSaivican @SH



WO 2009/ 100110PCT/ US2009/ 033042 - 58 - di bromomannitol,
streptozotocin, mtonycin C, and cis-dichlorodiamne platinum(I1)
(DDP) cis 6% )moﬁgltl u.acyclines (e.g., daunorubicin (I;qulf’s%ot))ésso.lz
daunonycin doxorub|C|n) anti bi oti cs (e.qg. dactlnonyc
(formerly actl nonycin), bleonycin, m3*®hranmycin, and ant hranycin
(AMC)), and anti-mtotic agents (e g., vincri stl ne and vi nbl asti ne).

[0183] Qther exaIrEpI es_of therapeutic cyt ot oxi ns that can be

conj ugat ddtigtighNan? ity Tomtnsghc bre! Bl AHORY pofoliRel 2Het760198; w1 t he
di scl osur®gyl

ur st at 1a PO NI Pl SLERTAES TR colf L BB RSP u Bl e
ant i body egpiajsigiacespprated vy i raferancey diSIaabiher ef<Mpblet the gdmline DNA

Wet h- Ay ] ns ca be con at e bOdI es
of the. arcdehess for ymel B an LS VNG R SR B BT B LREAVAT  oue

| i nker t dihbalkaisbsse. Exnophet, ﬂifefblid’vﬁﬁg hdaypeﬁalﬁ bainlihavgubeenfousidnh the

conj ugat Xin to an, t|b ylnclude are not limted to,
hydr azonggé1 7%(‘?@%5 i ar8§Yaé e iy GFWW‘%QC’B@B]E peEsSEs U bRTSH §-09
linkers ANG oKe10ENT De4sdrane BCOREI33),3-33 MG O¥AIRD Gnd RUSERIBETIMNLE 3170
cl eavage by | ow &9: within the | ysosomal conpartment or Susceptible to

cl eavage M- 5‘126‘5\37&5Aﬁﬁm’fh@%@llmiﬁséh%fo@ﬁwfﬁlhlevf)'e@hpmeeidlel n
tunor ti i

s T OB Bt B
met hods fetresteniumiers: nigé® ONG aﬂ@é@:tﬁ%Nag@%&? armi BEATORBY| 2S) (rgeeomnm@

o ot (2005) TEnEET Paa iR o SR -0288 B30 B3  50og)

Cancer OeAMOBGm)? 212; Allen, T.M (2002) Nat. Rev Cancer 2:750-763;

Pastan, |. an tman 200 | nves . .Drugs

3: 1089- 1091 g’éﬁ lF""‘ﬂ“"if"“iféjrk %ﬂﬂf’”é%ﬁgh@% “ﬂeaﬂ“b 501 hﬁd‘éﬁ"}‘)ﬁi?lﬁg‘mb@ﬁ‘?}lt
Rev. 53: 24 fkhited to, thosd BABHd stARrNGH BFar @6 the Mal@ GBridieHctinB&: RAT §y ONns
t hereof of the resent di scl osure also can be conj ug{gt ed to a

r adi oact P?)%“‘?W%B‘B%Qﬁ@%ﬁéﬁl%“@:é% %%F@th%tHHé}:ﬂ?ém elgt\ichB&3 al so
referred ﬁraﬁleﬁférkrﬁﬁlﬁe%bé%%i;ﬁl@l 9% £SmevtRIRLER QBseEl%g ugeﬁaﬁ%e

i sot opes that can be conj ugate to anti od| es feor us I'agnostically
or t her apwune¢lewd! pytitiodisk atide debSIHtanmxamlpln thedh{(bDRi SPRBphd CDRGI um'

[, yttri

] of et int Hedh EORY, ok 088 CLRG RERBEL O ve grafiss ontofamenork
radi oi mmueEen thal bateabe demicabyemes ad thyt fawaliih del germlinednndinb gloKginadehdi TM
(1 DEC Phar mace Bexxar TM ( Phar maceutj cal 3), and

S ar | HOPTGaE B8 Rl R it @ DRGSOl RAe Lt 8T ng

the anti hame®srkatgibiahsli cB6aRoAE r moddhRfkHs OBk TG 20133042 -
59 - IL'01871L The antl body conjugates of the disclosure can be

used to ABUFRSS-af YisranPls: bhasgeemfoupd babinsartain igtanses e bepefipipkioynytaie
not to beesﬁfaess\wtmeglea@ankavmrﬁe% oant&lnaﬁeincalenﬁal?lemh%%lm eﬁl%‘ix@ﬁ%ﬁfh‘ilﬁ{'l o

agents. For exanpl e, ug nol ety may a proteln or

pPOSSessi Htjaauﬁéb’l(ﬁeed goi BB ot Noacy 1301 10y 5 @ﬁeﬂﬁ‘i’pﬁ 6967 G7sand eyl 8013@0 tde,

for exa npenzynatically active toxin, or active fragment

t her eof 3 abrin, ricin A pseudormnas exot oxi n, or diphtheria
toxin; a pr ot E]lﬁﬂs&obthastypmfmarmiﬂere(gmns-nddaﬁ:daoon Bno nmtaea" aﬁﬁ;meiy res@liies

P'n?'e??'eﬁi‘!nﬁmt%) 2545, FRRLTCOERT5: hRE BiGHets ek EaRiore e of more
("lIL-6" )bm@fn@@bdp@ﬁbé&@z@?ﬂﬁﬂlmaﬂﬂw@ﬁhw &iﬂt&eﬁta‘sit@&réc@éatxﬁﬁtageneszs or
te colony stinulating factor ("G CSF or ot her

(" Gw CSF

growth f 5%5 agfmlss?n hfd@hﬁ?rlmﬁele igtgdugesiy MyEIPRHE) e@)éhe effect on

t her apeubhitholPbRbne! & Ak 'ﬁméﬁ'blﬁﬂ; ﬁg W@rests@zﬁ’z be%v&uatecf‘ﬂpig vito Alin
"Monocl onal Ant i bOéI es For |munotardeting of Cancer

Ther apy" Vvp psshisrps dbssnagd anein badipresidpghth t@aﬁmpfaﬁn éﬁ‘)’awl,ly, Renssfvatict et



WO 2009/ 100110PCT/ US2009/ 033042 - 60 - intended to be enconpassed by
the term "bispecific nol ecule" as used herein. To create a bispecific
nol ecul e ol 0%y, %136}' osure, an antibody of the di scl osyg f3heaS042
functionally 11 nlk (e.g., by chem cal coupling, genetic fu5| on,
noncoval ent associ ation or otherw se}oto one or nore other bi ndi ng
nol ecul es, such as anot her antibody, antibody fragnent, peptide or

bi nding mnetic, such that a bispecific nolecule results.

[0190] Acwiithangisyas disrusyed eben) ardiinitsidoendr dhe nokalidesmpy bpaging aeid

I I 3l
s e SRS Al ok ARl Ryl SR PPSRSPHLR, i, bt
particul ar ﬁasmmdhesohﬂﬁMecmmgiosareealteiehe second target ep| tope IS an

F t F t 9).
Fheror ope "t s AtERe harohe g Bt S R e S E d
bi ndi ng BB mMoAodieal 2ntPodiEs, 6 dntiglX BmAmSI pagtiond fl‘@%f) rcomiﬁg 4 genagy chain

monocyt es, macrophages or pol ynor phonucl ear cel
t ar get cefhll@leelscamé@gmnrgst% 132 ViThege rtﬁi@p@mﬁrismgm B@m aési seaveget aSP1

eXpr essi nge ?A b IVI%%L‘; RSk leSE%;ﬂfﬂ) HEI9§s 25‘3 %@g%@iﬁﬁ%a@hec'

effector ce suc gocyt osi’s of expressi ng
cells, aneqmnml:mmmgendewo thleélfemeﬂlfm aﬂlrmwx:mitsukstn:uttoyls (daleaa)s, orcag?dlt)dmsne

of the urSErBRTHoSE L RS R ST BB VP aRa e Ryt e ARG,

the nol eatii@eiRAce sdletiag fromnbd pdep SorskiifEloMEQIMYOBPR U] 24; hhid/34,lafd an
addition to an, anti-Pc_  binding specifi C|ty and .an anti-a5131 bi ndi ng
speci fi ¢y 3ot %ﬂ@ene%l@m&% e theecpionaPiivesmies #9i¢ pubstitidongpdeletions

anti - enhPERIFRIN af @&ﬁﬁa&ecﬂtgﬁ)aqq@mom 1859 or F; fBh L@@ngmcahﬂqmgo

a surface proteln i nvol ved in CytOtOXIC aCtIVIt¥ and her é y
i ncrease@n?m@qaﬂﬁm@mﬂ%ﬂﬂﬁﬁé feparniba group wensiwing et SEQ P NQShé 5,25, and

“anti - B?”&%ﬁ’a il ARL que%E%h%ég[&%{‘w@éth?& At bmyaml{lé‘l&(f({i hf%@@thnons

anti body "fragnment or a to’a given no
an anti gelnleocnnsaaraéqumscas porapuﬂedtbé‘ﬁébm NEs1i, 118§, 25!;1018315 é:bhua‘hc@laﬁhtegmn

the effect of .the binding determn t he Fc rece ar get
tor) Sant CpRishng S0 P08 sERHEE TR0 fat e 8585 ciREEER B B b4
recept OL 16526 aﬂicﬁJé? ahd &edrhinanéi g@jﬂleno@xgﬁﬁg@ ahd, ved,\thret, Heur or five amino acid
ant i - enhancenent actor ortlon can In to tit
e R0

S
differ entsulf%tlaﬁﬁo%éelémqswﬂqdémm Ag FPrppREedrp %eeiﬁ b?rr{{ﬁ fa Ve
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can bind a C(K%Ot oxic T-cell (e.g. via
| CAM- | oADAIPre b, | Triirad 82 andtahamnw@m sequanee bayngRae e edeniouner five

response e 1
bi s peC| f |a§1gl?§o#§ lﬁbaﬁﬁ@%’?ﬁ Eetiéﬁgs%lagglblfgs agé: h%%f%géétda%(gngl]&& ﬁgl k fr? o
speci f i ci3fyardt(f)adés€DBA ecgiont dopdying en ammoanidi sogayced sehgted fitont the g@@p

i ncl udi n e.g., E ) 9/ 10011QPCT/ US2009/ 033042 -61 -
e obry o el og SETBNOs el € TRt SRt R R R 8 Fayiong, B
chain or tllﬁea\fyur(c)hﬁmaxdinﬂaéid sOstiamyndyidelei®]s of addiiaa tas tdmmdftomms a

Fv or a SI ngl e chg gonstruct as described in Ladner et at U S.
Pat ent 101931 In one case, the binding

speci fi ci i y f gmzap EE@i)ﬁeér&Pﬁﬂb@daed 6 (RE QWISAEE tude RS banImamidaiony.

t he bi ndi ng whi ch”is not bl ocked by human i mmunoglobulin (19G. As
used her éliaYP been @aﬂ@wﬁam@@rk @é@p@%ﬁﬂhm ¥HERGOT YL £y, DIMPIAES EE grpperties
y-chain ?Fﬁli!l FB%Q\K}& é’ﬁ%deet%%l@ gujeotal of
twel ve t%g%%%g %1%] E}E recléggoggﬁlﬁggl}s%ﬁns aarsetgrouped

into thr erenﬁegvgmeugapf the anfilmdg.e $or BEayiple, (oﬁzmaqn)qac]?e’yto Rbacgmgzj onapd
FcyRI I | 1 one, ca e receptor is

7 ni ¢y "R ke R e o p e BRI seualh R A Ay

hi gh af f iantibodyfilst hanmdegonesoh@fe (ubBion 3P cbhtdih.framework r2Eld 4 1haTbéfer



WO 2009/ 100110PCT/ US2009/ 033042 - 62 - nonocyt es/ macr ophages,

eosi nophi lic and neutrophilic granulocytes, but not on non-effector
cel |l popul FeccRl has nediumaffinity 5 x 107

| gAl and fg &ﬁﬁou' is increased upon exposure to cytgﬁ%ﬂ%%gsﬁgﬁn
G CSF or GNFCSF (Morton, H C. et at -¢1996) Critical Reviews in

| munol ogy 16: 423-440). Four FcaRl-specific nonocl onal anti bodi es,
identified as A3, A59, A62 and A77, which bind FcaRl outside the IgA
| i gand brﬁr@m the Zeroriae sequRasedromewhich dsantibasty it dasivedi Begh r%:@es ean bt
(1992), HHHFBI 6 I

illustr at| Ve rri ggoén;bépé%%t ntrll?s()d]y g’rm{?g’égﬁ Jﬁql%:ef%‘ggﬁos %cﬁﬁl g%eﬁlfgén of
t he di schdsdirtbe heibadsi defieyl. diveet(il) the kpmesakdegion smqnanlcgs tortheiimgetinkne
effector c

R R e R D

(3) nedi akarge, qfte-@itt@édmhEgaedit Wi RCRMmedRied rautAdbksis. phagocyt osi s) ;. (4)
medi at e enhanced antlgﬁwypresentatlon of. antigens, i ncl uding

sel f-anti gensl0 B effeamework mOdI[F%WIU‘W\YeF SVRIRE RNeBHBeConal
anti bodi ?élcﬁnfs?wﬁﬁﬁfﬂ?er ﬁﬁgew&f( ra%hnaatev@&%ﬁa AP bmofeaébﬁ?egﬁéﬂgl t@¥§ﬂox’egl'
t he blspe0|f|c nol ecul es di sclosure are murine I neric an
humani zedelhemioptson ahermtrﬁdmd thegpotential immuOd@BikitYléthi |38va iTbis approach
nDIecuIe e. I ng
fhe Cons %)e[fﬁfé?rg Ja&m‘}'ﬁlﬁa? 8@5&* taﬁ%?@&s&ﬁ)eg ﬁgﬁl n({ePaYIr_l gf‘% ‘rg%%%{

anti - a51$’ihblbuanah Ng. %}0@&151304:3 Hsy @sreudi ng any suitabl e nmethods. For

exanpl e, each ecifi Clt of t he hispecific ecul e can be
gener at ed sepgﬁéﬁehl%gﬁg’ MOh8 e”&% @ﬁcﬁt@ngﬁﬁd%wgflm)}f fc%%'f?rl?

bi ndi ng €WECickioss, tah@ﬁod@dsefmeqﬁselo@aea{ayrberahgld@sed 18 mba;de%aalﬁxfaumumunmg
or Cross- Ilnklng agents can be used for coval ent, conjugati on
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(oPDV), Rytoiosisitmi ﬁvﬁmmece(@anpwiyd;ﬂﬂ@h dlmm)lmmzpi kereacmicalsPmpyificd (ak.,

(Sul Tor ST pQE e driroLs SRR Lo B LA PO R AN G,
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i ncl ude those.descr| [ 5) Behr.

16 155, SRR A e Rl e a e e i foRiong )
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SATA and sul fo-SMCC, both available fromPierce
(Rockford, 1LJ013% TS s the MBI iGaY) @M&fzeg]su@sﬁat the number gff 99}
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via sul f hyd rg(iﬁggwlngag C-ternm nus hinge regi ons of the two
e an

heavy ché&pses é’atetﬂrmo 196 2P éng@ﬁmﬁl‘sefﬁdelTelfe@lebOfwﬁ@aPn an
odd nunb

conj Ugat 15idies fithd MHECKoioh GF LAY SarcRdil) BEoBRRIY BENEHCroBlT b bl ign
can be eam@de@ybmmmhetsawmaxenﬁanmandme&@ﬂé;sémeaﬂ@oaﬁsenbled in the

sane host cel hi s t hod r.ticularly useful wher h

b spect 11 o mol a1 sratst i e Fiphe< e ot Sttty & Meleladt Sesresee g

x Fab fusicdskial BilElifa. ofﬂqetahsmtyl Maze pRigicalg ofd ot iere dindil RELNHSaG@R alte

a single. chain nolecule conprising one single chain a ti body

bi ndi ng | [ g
drttodrsrdraAthe O2-4 1 doglag Bicaiper Iss@b@?ihﬁ e hiRge & ameméeﬂbtg?téh%

two bi ndlaﬁk%ofa%anmpaﬁtéﬁa p@voepaﬁl ﬁlbﬁlmk%hﬁ%ﬁ@aélaﬁo@waﬁee Pdhingast
two si ngIe chai n nol ecul es repari ng IS ecif

nol ecul edorpia S{B’éshwdl%dﬂflmppeg@ahﬂﬂ @sqrrbe@re”urtbetdéml INUFﬁaé’ﬁteet 60, 203:

U S. Pat ,030; U S. Patent Nunmber 4,881,175; U. S.
Pat ent hﬁgﬁg?yggﬁggﬁag " U.S. Patent Nunber 5,091,513; U S. Patent

Nunber 5,476, 786; U.S. Patent Nunber 5,013, 653; U. S. Patent Nunber



Phar maceuti cal Conpositions [0203] In another aspect, the
present disclosure provides a conposition, e.g., a pharnaceutical
conposi ti ojq G4 Ng one or a comnbi nation of nonocl qp3gl

anti bodi es. or WD 2009/ 100110PCT/ US2009/ 033042 - 64 - &< 1US2009/033042
ant i gen- bi ndi ng portion(s) thereof, -a2-the present disclosure,

formul ated together wth a phar ITB.CEUtI cally acceptable carrier. Such
conpositions nmay include one or a conbination of (e.g., two or nore
di fferent) anfQliddhieanotisr casarthpordbafixiganaifiagito mcsqaéﬂcﬂa‘lmlomalé@lﬂhé@ of
t he di scl a d

ai sl osur 2R ERE @Rl niel POl LR Hie & RhorC SO RYIhAME biahdl can

i m"runocorloputgmde&doﬂﬂls pesds, T@S@F hhdﬁScddjeddn Udbs. d’an‘ehtdﬂcertﬁtz’/‘é;ﬁm ap®ardon

t he target, an or that ha tar ctivities
{0204 PrSRREREY e Hercasiibe SdERE AftbeRbEn e P28 viip e CH
adm ni st ef €, reglof gt 4 §amvagélﬁs‘c@wr, bnhdn@g epu@paiakaeﬁorwm@ 1d@]‘a£l@ffa CH2
agents. For exanple, the conbination t erag can_i

it

ant i - a5199maiy %BBEV‘“(%FOII?’?@&%%HFSCHP%P% Ratsab B éesé%ﬂ@ 1316231
one ot her,yapdstyd,pf | ammatory or imunosuppressant agent. Exanples of
therapeut| c agents that can be used in conbination therapy are
described in 801@51 & yalother taspe thediciregiomis ablered byrepbring sblsasypng freino acid
ant i bodi 0 0]

har e Sin e ik ABEhOIHbE cid esidue e S M BRG] B e apiboty.
di sper si dlor esthipde, owatmmgamnmﬁcldsade&ed ﬁd)mannhmid zfemdmmagfléﬁﬂs’ié 237,

physi ol oD bal by LARRALT B MR Ty o BN aaprd e 1Rl o o

i Nt r aven@Hsbody ks aMaeedd aﬁﬁmtySbeﬁﬂéf&Bﬁé@ HBandRat REME antiEPA-Biabing bility
epi dermal adm ni stration i,njection or infusion Dependi ng

on the r&hie pélfensa%bﬁqhét?mf ffor legﬁéd&wh%aﬁfw%biﬁ#aredﬁ% e, %Fr?f‘i“ﬂ?f&y

anti gen- tamélréwpnepslith@m tbap&Rhi oﬂcHHFﬁ%QPJﬂ&aé ?roa@l{ is e RPIEd iﬁ]'fﬁnher
nol ecul e, may be coated in a materi rotect the conpound from

the acti datadfin blcﬁ Jetenifdosob fres, Sﬂa'ctndﬁaﬂ“*gdé%dioth BhWinteray ah'ay i nactivate
the conpound. 1 1361 Lo Lr%%%ﬂ:a non%%?h%%é"arﬁﬂ@?ﬂhﬁspe Fﬁ%ﬂ?an%?& b@ﬁ?&g%ﬁe@f

the present disclosure present 1n a neu orm (I ncluding
zwitter uﬁm 33 1faod A canrbeaqala:eﬁmﬂatald\vféérwt(ammm@at nevzétlwsuc}n thagyidd antibody
speci es. exe

se with a..
count er i 5‘ﬁ elsr ?dotl:fﬂalﬂ %H% %réﬁ WCE %0%@;&%5?15%] F?e.ngelrﬁﬁg?tof%lety
phar maceyCDCal ThioapRuRASs Osciited 6l figbotetiiein Y. Rakol Ndes, 04e5 50 by Miisegie
phar maceuti cal | y acceptabl e salts. [0207] A "pharmaceutically
accept abléé%salt" refers to a salt that retains the desired biol ogi cal

activity of tf@%ﬂaﬂﬁﬁﬂoﬂ%%ﬂw oﬁ@eﬁnoﬁfﬂﬂnﬂpﬁya re@i0esGART Afho hBart
undesi red toxi col ogi cal fects (see e. Berge, S.M, et at

(1977) J. rPhisens?318ad 23%@6 ELUIQ(} to ttnzxfsze%l@mbp éblht)h@ thesgniibody to fix

or v 2385P ERE Y REREATN S B s R P B B e o

nor e coulodmieoersy. where the counterions are derived from

phar maceuti cal ¢Se table inor i ¢ and_or anl ac ids. a

02081 Exanmp &8 TR AR ARRRE G Ee BBt AR R R R B A LB
addi t i on agabddy.to Aeiidicasdbddyaiep@Edbitelluig dytbeoxidiys @ D) iavd/dr forindrtase the
nont oxi ¢ |norgan|c acids, such as hydrochloric, nitric, phosphoric,

sul furi c,20yarodBegni bodnfya@rbmdmpwb%@ﬁw&%gneemdnqrﬁ@nlnp@@ds aidhgue] |
as from f}pmvms&P ds%cg@nm 984 cbam@hzsasm! hp1akk &) sHONG- z@n%s 269, 270,

di car boxyl'ic at phenyl -substi tut'ed al karoi ¢ "acids, dr oxy
al kanoi c 232 276, 278 2%mEBL 2861 286, 2831 2P a3, @9ard4 a9 n3G, é9&ﬁﬂf 3A3.3304ci ds

o0d, 11 1SS dhs 0a eal i, LS et dotii e, bipmatpl e

| i ke, as 360]373a%76 BTBN3RDIBBOXIRO, 084, ¢1 @Ml NelS), Bdcd5a837, 438 or 439. This



102091 Furthernore, pharnaceutically acceptabl e inorganic bases
include netallic ions. Metallic ions include, but are not |limted to,
appropri at@oahbobbget al salts, alkaline earth nmetal sgldsysaadoRoher
physi ol ogi cal acceptable netal ions. Salts derived frominorganic
bases include al um num anmmoni um cakgium cobalt, nickel,

nol ybdenum vanadi um nanganese, chrom um selenium tin, copper,
ferric, ferrous, |ithium nagnesium mnanganic salts, nmanganous,

pot assi umrppPIEadhii igifeppibesiditituamin BAE Pablietiomd 04H4207@iby PusstralMerabvendies .

100101 PHRLATSHL LA ST RRRAL L S ) AR Bl b o

f ol | oW ngaA&itdaith mnﬁbwalm@jmgmdvla@aan debdtibe@lse®Bhiklds ML, e:@f:@aoq)J Biol.
acet am do&g‘enzm c, adi ascorbic, boric, propionic, benzo
gré@f)%%

canphor i R 0304-66 "QCISQFHIEC myiH g ab epRItiqns 25 33@@1%@4 "Eld 339
et hyl sul fyd ﬁov&?@%}ff@*f&bm %%ﬁl@ﬁﬂbox&acﬁmoxﬁﬁ h@fo‘flowmtg%gﬁlblnﬁtmnm tants

gl uconic, lactic tar tanni c tric ric, ascor
gl ucur onivere shelveite improvd BoyRillbiading; TIH60¢B8298ACS29AECA30,, S2EPAKR24A and

Pcocttri SOTRER AT Fer Somits Y SRR R shtookierioiie Firen e .

orotic, @g@i 5ifbclaGHIRCRU 1§o Y, Bhitthas Hk&Pblated tl%?ﬁoll@\)éfng%utanons as compared
silicate drox benzoi c, nicotinicC, é acetic,

am nosal iC é

mandel i ¢ éﬁﬁ‘@ﬁrt&pe T@@ﬁifsaiaﬁlﬁss) thouBl piéesdireCisH mutagsprsisp a7 spifoni c,
et hanesulljm %nmﬁ?nﬁ?‘? a’rq P‘?ﬁ‘in%re R T %%?Beﬁk’isfl,?%cﬁm)[:
pant ot heni ¢, napht enesul fonic, toluenesultonic,

2- hydr oxysttiéiene bavefbeen iofroduskd atd thie (24C§llef9Lmd epz mmctrnoclopal raumhfoduas As

| f t ter, | fo
Pyl oxy bR RRRah 6 P 1 4 G Rors PO G i SOy 3pEnity o Fey
di am nohexep@etstnd KO QST Glcliy Otk Qﬁé&éﬁomr@ﬁowdes an antibody

canphorsul foni ¢, gluconic, thiocyanic, aoxoglutaric, pyrid

5- phosph#ta COTRPFSGH @Iﬁ??éh%%‘éétﬂqnd“ therfaesippind hagdefeeely g@a@sﬁaﬁﬁ c,
gal act ar i&nand tmlaﬂ%memee Eleﬁt?dagz?rmbody not cérﬁp%%smg it arl@ap&mmﬁdny

accept abl e Or?ﬁlm c bases 1 nclude trirethylam ne, diethylam ne,

N - di benzy! et i}IB8h&ustdinater exainpleo the glyapfidation b sngibody bm;ﬂeanme,
di et hanol e I .ne.

o o no R ey L REL A T 1 (L TR ALSAT

bet ai ne, (afokdntier, cag beniiaed ©, fo2 exnimpld, amreasethh affolity of the antibody for antigen.

put y | anm RBO B R G TRy P BT AT SR BN prGF e o more

N- et hyl pispeyrdf@iyaesylgibhWigiiaamitedy ¢huersl Rey exgxhpn@ommr Afdre &hinb beli ne,
hydr abami ne i mdazole, i sogrop I am ne,. net hyl gl ucam ne, nmorphol i ne

pi per azi g Stwwwaﬁé’e “5‘9‘? fhabsesbin eHEdRpiAT BhenesT Brs variskle remen Bameneork
resins, RLREAIM sikilth ﬂ%?ebytehﬁ%&%l}d%@ylaﬁcfn' aﬁ}m’é@msﬂ& aglycosylation may
tri propyl am ne, triethanol am ne, tronetham ne, nethylamne,” taurine,
chol at e, iBrepas ﬁb@aﬁ'umﬁpﬁﬂe_agnlp@mfgrr@pgenz ek m)a@roach is described in further
met hyl-1, k nol, aliphatic nono-
and di card al fp?g%}el NOS y?ﬁs‘%‘gstu P%F %yepg%?{m c acids, hydroxy
al kanoi ¢ aci d§114ar adém;pnalam diemativiehhat mmbaamdcaarb@mmdecha‘shdsfanraltered type

gCI( arsmr pﬁg E{)]zt | ugi%%rﬁlg e&ﬁf?%ﬁé@;ﬁh&% anfi boedmﬁa Xo re%ﬂge)éyalm%wn{g of fucosyl

bi s ( 2- hy@lés@;webmlahamdymawngsx(dféaﬁédooiseer@ﬁgmcm@ithames Such altered
N( 2- acet am do) - 2- am noet hanesu] fonic acid

1, 4-pip e 2hEpsydaiion PREEERShAVE B@ﬁn@eg@pﬁrateg to Increase the ADCC ability of antibodics.

nor phol | %Qc}?cé?ydilﬁl@%bé%&ﬁﬁ&%%hg a8k Ge@fiplshed b3 for example, expressing the
bi s[tris(hydroxyiret hypnet hyl am no] pr opane,

4- nor pho|aptf1ﬂ§1§ly@pah¢_§§ ealF with eltesed giycoayl(atzcm machinery. Cells with altered glycosylation
hydr OXYGWLQ]QII},Q]%%(BH Qedcribld VARESHE 1A b&FeE as Fost AR HhRKYs é]x'piless



[ 0215] Pharnmaceutically acceptable carriers include sterile agueous
solutions or dispersions and sterile powders for the extenporaneous
prepar at i ogoShooreih! € 1 nj ectabl e solutions or di sperm&qms‘m]gm%gz of
such nedi a and agents for pharnmaceutically active substances s known
in the art. Except insofar as any cod¥enti onal nedia or agent is
inconpatible with the active conpound, use thereof in the
pharmaceutical conpositions of W) 2009/ 100110PCT/ US2009/ 033042 - 68
- the di sradinagt 4“&113%?&‘@%51 dscdepureso Bisreberrdaesansatibody wighpeueds can
al so be | t erapeutic
compos  EIe Pa £ SAkfl BE ORI RN 08 g deyTRd HRk o]

conditio moajltrmfﬂndsa(gtm EUa B dalplac(l 2 é.tcoélihteamﬁrqscjs such dirat edibolies

fornul at ed_as ro | or oth order ed
seruct or SuErelin g HsTa v s G5 ina et BRE RiRee p StndieRh s

S o: velnt ( fqrhe mss'pamlsma dme G470 (E‘DJTITS‘éIcBl:l ks vﬁelw crealnadww gne lte\ﬁ@ét@{j disrﬁptﬁtﬁlmﬂ
pol yo or nmpl e, propyl ene gl ycol . and |}qui

pol yet hy R ’éﬁagfélsm Cﬂﬁéﬁﬁﬁ‘gcqlkswg UHEPRERRAbV e aF (etibes PaKBY eof |

The propeqbfidatibeiNb Y2008 ﬂaeom RhAhREM ol bR YEXAFPORukDY of. RE004S Bio¥cnol
coating such as |ecithin, the mai ntenance of the required particle

size in Mﬂgﬁgéiwmwmp@ﬁwam& BY 1tlA6.18%ky Binai gt ¢/adeseribes a c¢lhlineany
cases, i C o) | e,
cogars, | pllinRaRLALELARL FUTE chllt LHRE kol e gRRA R M PUATE
in the cenymslicsicepressed mlsudgecblhlbwhﬂntdmpafﬁcosﬂetmnﬁl}yaedta:ﬁx‘@or eliminating

t b ht ab |, udj iti
ot t iR SRR g ool o s Rk Pl Pl SPRERAL AR "
gel atin. enzyme achiOi2lfod addtigy fukescitd iR l-adetydgls@sarhino fifat iads ﬂ@&h@r@x}agioﬁdf by

ncorporating the active conpound in the re d amount in ap
appr opr i AAEBIVNIOH %%hﬁwgﬁ%?nzameaﬁﬁ*ﬂﬁa@r %ﬁ‘"&?ﬁ e they it aelomagell line

enuner at §GAboVECC BRI 1%%9'} Rl pdyHchieLOm/B5 13 dy m@m 8¢kcribes a variant

mcrofiltration. Generally, dispersions are prepared églncorporatlng

the acti @é@@ﬁb@@nbeqm@@lls@lwstbé? ueed apaity & ?étaﬁlh‘é{cos(?dﬁﬁan Nalikagi ¢

di sper si

enunor at TRt ARG ing BN bAoA of SOREHLARpRacel IR ORE Al o1
of steri I(Emahpéhtelzdal léLscflcd;t(Q@G?é,J Bret ﬁ‘bds Laiik ,pﬁhba@’/ét)) OICT Rdiilgakinn Wit

t Lk t
oo "ot S Gl AEN S SR SRR g, AR AR
desired Igl}@b@dtr&imferﬁsl’eﬁ(ﬁ@, Huefevnphrsicyty@hemahen}ﬂlrém&faed I3 OGRITT P such that
t her eof The, anount 8t061?ﬁt ive whi ¢ an be

r edi ent,
conbi nedam%hea eé%rr-’ LN thgneinegye ?Pﬁ&ﬁ'@hlt ngaﬁ-‘gﬂése eI l& FOrm wi | |

vary dep@pgitngs WRRHA rdstis ifURir&kéd RBICTClitiBA /b arfiBedibd\@ed Asd Wikbkhadd al
node of adm nistration. The anpunt of active ingredient which can

conbi ned WBhNe. Biprgchekl: higt E0)- aAlt%reatpfﬁbrd@ééuC@sesﬁeﬁév@ O@H?ééébcfddrmﬁmel |
general | y, t P OFROS; S
t her apeut’ g%éif 121%:5'3 GeE{’aSrI%F H}?rggt of %‘?}1 hun re%]m‘%lé(21 2?91'? “fu Sldsase
anount wir¢rhoveafgesl residuabiven a@tl@)];hqséTarantDOI@ Labmﬁt(lﬁﬁ)@w%m nek:5516-
per cent 3% active ingredient, preferably fromabout 0.1 percent to
about 70 \Er cent, nost preferably WD 2009/ 100110PCT/1162009/033042 -
69 - from aboyui41] p@bmeﬂ"thodlﬁczatmﬁu:f tHa@nipieydiee herenf thardd mn&nipﬁgece@i at in
conbi nation with a ?har maceut j c I%\hacceﬁt able_carri 0219]
cdes

Dosage r S5CIP8HE SR8 36%5‘%%%}“&1’8 #ed Optor AR %éli%aae sponse
(e.g. ablch?‘ 1P R | erun®SREMNFEIE thE@rEt:b@éI}afmi FogyRiteSanHatiBodyOthe SntiBidy e
adm n| stere several divided doses may be adm ni stered over tine or

t he dose fwvewéllqsecﬁddpwlbwamayleﬁ sdibaetyetylengglyedl SBBC hsudhg aceacker Bier
the exi gepgiy&is e elji\t%ﬁvé g‘ﬁ‘]@(@%Hél‘%Oﬁ?lh&%tlh Qichlohe bAmER %1]011]3(5 become
advant ageous to formnul ate parenteral conpositions 1n dosage unit form
f or ease atsfichaditd thé sitivady orangiheldyuivghenhi Typicelly, dosprgelatiDosagricd nitvid oy m



WD 2009/ 100110PCT/ US2009/ 033042 - 70 - three nonths or yearly.
Intervals can al so be irregular as indicated by neasuring bl ood

Il evel s of @pLIPAYY 160 the target antigen in the patient ,
nmet hods, dosageﬂigladjusted to achieve a plasm antibogyTh%mﬁgﬂ%&u
concentration of about 1 to 1000 ug/mi-and in sonme net hods about 25
to 300 ug/m . [0222] Alternatively, antibody can be adm ni stered
as a sustained rel ease formulation, in which case | ess frequent

admi ni st eeitlation rpastipe quan adkylatidn seagtiomwith & reaqieREGC vatepuld épemdinalgeen
the hal f-Lif [ i kD thent. dn ner al LJman

ant 1 boai Che,Thed DAARURREK A PulelFeRR b aPhSRRERE kel tRondes
ant i bodi es¢ncolmbasrnhy ofthe fdimd b2BEG aliud hinerveernmsed anddrivatileesher phecithpsabe

and frequenc i ni stratiqn can vary depenpdin n.whet her the.
Fr eat nonts et ol Maliry Srarier sty tae S Shrapis it ghool malSiide.
appl i cat T@8airPeaba| Ak aiElody koW SERSREE id M @W&@haﬁéﬂrﬁﬂo@ MRtRE jel Y
infrequent intervals over a |ong period of tinme. Sone patients

cont i nue PEYYIRWEPIQIENS EARoNShIn hofrt pikcan &g aprifed thibe antihogies of the

t her apeutyt | ¢ ' ~balali j el y
Shor t i nEsrals ot I P B ey N RatR e ¢ R

di sease ishikendecedd or terminated, and preferably until the patient

shows parti al W QP]I:“ ke an Mn% %Eeison of synptons of disease.
Thereafter, thg—mgrerﬂim%r—atﬂn—ni stered a prophylactic regine.
[0223] Act ual [(dasge disewetdabole, tieanticd PV @nditv@iice Ak @RE ¥);iafd VD €equences
phar maceuti cal conpositions of the present disclosure may be varied

so as todsploagdihesmn eandigrisediP craake ngpt aniie IPA gridkpdies by waddhing sheef § endfqry e
to achie ST ' f . i i ent,
conposi ¢ 1SR RN AR, PRk PR O
pati ent . dkhlesweltbcitadivtd Sageed dselantMolSp1 aejpedylofithe disdosde, iegt Y21A,

phar macokineti c factors including the activity of_ the particular,
conposi t PoRS 141 Pl prreaest o greaesBucirel e el o aphikodiss il reiyapt

or ~am de &84 Rhnciibile pfo@k’ﬁ)eoﬂﬁe ARS8 12 osubd) Sudhl A8Biring to human
admnistration, the rate of excretion of the particular compound

bei ng empi5pi.ebor eximepldmator owrofDRhegiowsed2aBM24Cat Ht, od2Dg oy nudatioosinds

and/ or teri.al s.used .in conbi.nation . wth the particul ar .conosj.t.i,ons
ol oy e ertel B b BEhey ERTR R S bt A BBl e R TR PP
medi cal |‘ﬂ(b&EQEMd@ﬁoﬁaﬂ@ed@ﬂﬁahﬁﬂﬂy-&@;[iﬁ&reﬁréi‘@it@ﬂil a@fibdids ke tHe e s Sre V! |
known in the nedical arts. 0224] A "therapeutically effective

dosage" @iscesiedaiore. a8iher yaes Badifiptionsdndidedhess desripedein dhapeyiovsesul t s
in a decrga: f LOr | of - dj ; g i {

fr equency and: fhe AEHEL rerifl oFInS SASRLHTRIAITE 1o AR o BRFEATRe Y andror v,
pr event i eequefices pysaridedbereinoor atiesalbyiors CPRaegonscharkad. disweatethafchginesrddon.

For exanpl for.the treatnent. of abPl-positiyv VWO . . . .
20001100 110 TUEIEERT G Te5 Rervdlly PRetelr G oniss¥ o eirgisin) ap g3y havine
ef f ect i veneosage of peef,eanalir W isediicht ds raz@ded hgretbhomaror insaoCDErreyibls by
at | east about _20% nor referably, by at |east about 40% L even. nore
or of or abIFFBY- BT e AnERRAEn SuEnG I 1ag TeArTRE LTBY & WP J° Fring

| east abenHierBPIDdr@hdd *éeoniGentitioRatQflesisl) 86tRd frihehablifihileqient(s)
conpound to inhibit tumor growmh can be evaluated in an ani nal node
syst em pEBdHeR fhge'seepnd eenerdey” SCAUMGHES PirRped andgXpEsHedtas @ @rgfeing hi s
property of a Ldrh@B1/C L dhgyability
of the conpouﬁgq?ggﬁ%rP%Eg:ﬁgagﬁmﬁﬁ ﬁ%ﬁ%f@ﬂﬁ%ﬁﬁﬁﬁgﬁggggnégggys known
t o t he slprdphek pratitdaIfilangbadyAoimhesiagpeutically effective anount of a

t herapeutic conpound. can decregse tunpr size, .or, otherw se aneliorate
Symptons | alSURPRAIE Gdar SRt adrge s et OB e abi 6
to deternine ORI RRRUE ®1dRE EbnDe SHEP chdtiar 5F SIQ IHaIGsUD) BCR3,S

size, the severity of the subject's synptons, and the Barticul ar
and 33, a CDR2 sequence selected from the group consisting of SEQ ID NOs: 2,



WO 2009/ 100110PCT/ US2009/ 033042 - 72 - col |l agen, polyorthoesters, and
polylactic acid. Many nethods for the preparation of such

formul ati ented or generally known to those I Ln.t.he
art. See, %62%9?1%@?% ai ned and Controll ed Rel ease Drug %'g:r%dvsgrﬂ?/oﬁoh
Systens, J. R Robi nson, ed., Marcel -Bekker, Inc., New York, 1978.
[0228] Therapeutic corrposi tions can be adninistered with nedical
devices known in the art. For exanple, a therapeutic conposition of

the di scl osur é4.@dmndddauiariadiaR berquinch seleatesefine fhegsoungeotidingio

5509, 163; 5, 360 BRL" 8. Si3 880 sOe N1 A By el G Rher

4,596, 556. Exsmptres cahprighd 2 KBBWsedquepdeanltested fidmntbelgloes carsafing of N t he

present discl cl,u whi ch

G Schoses an SRR folfRe At AiePBn B tscicns Emdli bgee

medi cation at céhsiind 6TRE@ID Nases, 19, 57, aRB3 B ahd/bita CHRE 86quiiid.selebreg h
di scl oses a therageutrc device for adnlnrsterrng nedi cants t hrough

the skin; U sfopgd upgpnsigtingof STARID WRksh, 18i Lepsdd a nedication

i nfusi on punp )Oeflteﬁﬁé]ét‘{@afs{&ﬂaﬁﬁﬁd &?&fe@i@u@%tﬁn@l‘i&%ﬁ%cﬂam%%&@ rd@d:f

U S. Patent No , Which discloses a variabl e

i mpl ant abl e |wﬂd@ﬂbﬁmagwaaaﬂm§hcbﬂﬁ@@nnwmu@ugeapmgmdeﬂyvmpvweabS

Pat ent No. 4, i tic drug delivery system
having nul ti - g%gtn%%rgasé}é@éﬁg i ﬁt&@ %}%Ff g'&E’atent No. 4,475, 196,

whi ch discl os&g eapremngntﬂqealtde@mtﬁedy scquqncsys&mmelﬂvany ot her such

the art.’ o IOUTRY S FouseF wOBak e Sy S ot e PR copte he

ant i bodi gBered adivbilP&Rudticedi ng porti ons thereof of the disclosure can
be fornmul ated to_ensure proper distribution in vivg. For exanple, the

bl ood- brai n bHHAPlePrefaspy. thsantibedeenadrg brrithaalrradyat Baski SeaueneesnptRtds .
To ensur ?eag Iﬂf;r‘;he CB‘J?]% %%)Hﬁ:ro‘?‘ﬁﬁ HE{ehE ;@g%ﬁgp&geﬁgs e Q{tﬁfiﬁffﬂsa:ﬁﬁﬁ?cﬁés%&r%gﬁ

BBB (if ey can or exanple | posones.
For et hbdsimptvhivhiwfcidotalpiapgriies momdenbdst ars eef, lingitag.tp: U. S. Patent s
4,522,811; 5,374, 54 nd.5, 399, 331.. The S S By conprrse one
or nore noieties q%ﬂ‘%é%“@@r %gﬁ Y @RPPQE’E@OWZ’ Gt o specific
cells or organs, t{iys @piRdsEnddigei®dcdrug delivery (see, e.g., V. V.
Ranade (1989)J. din. Pharmacol. 29:685). Exenplary targeting npieties
i ncl ude f ol at 91461 bhofmpiqnabrropestics of tfe aﬁereﬁaﬂ%hﬂdlee ca % FIBSUIsIEw et
at) ; ”an@féﬁ&a(i'@§s€£>§r£%@a‘ﬁ’ﬁe 1ﬁ|the3a{n anﬁ%?ﬁ&%nﬁé&&%msu@ KRS setRGsh inFRIMUN.

153:1038); anti ies (P.O Bloeman et at (1995) FEBS Lett 357:140;
M Onai s Exemples (eﬁgbwmwmrﬁmbmﬁlng/é\g@em)s Chermt her 39:180);

surfactant pr )

1233: 134) gquz]shﬁbreéﬁgg‘% % 0@%@%@‘?“1?%}“@?%?“‘(‘@8%0@% %B%§‘$M§4§géé
al so K xﬁkﬂtﬁ)ﬂ@&fmlﬁ@ﬂti&ﬁ@éﬂrﬁﬁﬁﬂﬂ PHORBQA 1y alédg all lﬁqjaﬁaﬁ@ﬂantl\/bcﬁ[.’)l

Laukl canen (1994) FEBS Lett. 346:123; J.J. Killion; 1.J. Fidler
(1994) | ARERGsEedingiscauensy gnd the sxsulling mostiisd @ati-eF Bt mriberise fapdigsereened

[ 0230] Tt b DAAURSandPRhilF Hirdfidnl SBBer DR AABLLOAGES MutltbhAOdY
conposi tions a e present disclosure have nunerous in
vi tro andhethndy has bdcm@asamedcn trdrit her apmple ECI]tPubanaheg\MOWb’O%?ﬁ@ by he
di agnosi| Bh& ﬂescn esm mds?fr creah aanE c'e%;tli(raxd Eboﬁrde T nsFr(ljslin &% urrg% on’

t hese nolPeUFEEM e DE A HH R EPRFs ca EUr EE R VIR0 or

ex Vi vo, mftagefesizUsimrhesel bga&mh&sseerbgr, ord crbmblmpn Itrmetorfeamtermnealgrﬂcmnd

to di agngse,.a .va rders ere the term
"subj ect Publicarigy @r%@ﬁo%’f? h&ﬁmewrﬁcrgﬁw Rdhefisine sAmARpUonal
Non- humagc, 88 AP 8ihbdyGb BERS 28 bhysVRh&RREIH §%:itic8 0amibbBiedal s and
non- manmmal s, such as non-human pri mates, sheep, dogs, cats, cows,

hor ses, chi ckens anphi bi ans, and reptiles. Preferred subjects
i ncl ude human pati ents having disorders nediated by abf31 activity.



- 74 - gland, sarconma of soft tissue, cancer of the urethra, cancer
of the penis, prostate cancer, testicular cancer, chronic or acute

| eukem a, wbnrenheoayel oid | eukem a, | ynphocytic I y Mpho g uss@be 64201
the bl adder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neopl-4éns of the central nervous
system (CNS), primary CNS Iyrrphoma non- Hodgki n' s | ynphoma, spi nal
axis tunoprs bra,l n stem gl i oma, pituitar adenoma adrenocorti cal
cancer, g : s&acoding Autibodies of fhe Disclosurg o) angi ocar ci nona,
fibrosarcons, [(HGIHT %‘ﬁbﬁ%ﬁé&ﬁ&t ofﬁE'di’é@lBéﬁﬁé?ﬁﬁzs t@ﬁu@ﬂ@ﬁ’&@hﬁ?&:hl@@m@{ one
or nore of the foregoi n% cancers. [0233] In one case, the
ant i bodi escqde (. antlmch@rv herebeslasig| Téﬁnmqlmmce@s mabe pressatcinpihelezasls, in a

bi fi
Phereot | Gi! PRAETH LE7p@RALAURAT ! LBASIGEY pBREAETA RUAG 4 REHLR0E o
| evel s of'recddrkd subbtactnlly goted iwhea p@ificdrawaih dom otberioelhnia compbsants, orwtliec h
| | t hen be t di t ly,
et | BOUPBE AP ot ol e RS BB by SR e R ch
in turn, ishifealkdlinkStsti@ainhat, msevw;mngrwmnuaa&bm@tbgﬂapmn agﬁro&%él ain

i by inmplicating a5131 as_a nedi ator

di sease s tons, th 0

i Sease. SHRFePRSESBRY SloMLe e Fby bl e 7 Dempran Binpealdphiarcspla
sanpl e Wﬁl&ogﬁ‘er@&n& 'pua%%?f% aaalwlm}dmeeae% QeRdich, omuélaefamalomw for
the formatiof 'of a conpl ex betweén the antibody and a5f31. Any

conpl exedlistlopyre darblest, s erammle RMNAopBY: anddnaySh Jiayaobcaéivintreicand
conpar ed [0234] In another case,
the anti 6&@8%%?(2%@4]@ ﬁlgqué@g?&g%ﬂgéﬁl\m mﬁlffclulse ecific and bispecific
nmol ecul es and[ﬂi@!ﬁpmclblccmsl}; oﬁnhedrstlngemcabnbmchbtayne;imlsmgamssmth@nemﬂecol‘ar
the disc sure ga be initially teste 0 ndi it

hsoci ar GO RTPRUES Janer gt ahSeaan Benduniy (o Bibidontsf reparss o
conposi t ifRnsrasgdniemite &@xﬁ}ﬁﬁglhlﬁnﬁﬁmnhﬁhoglesﬁlﬁﬂgeu& a@gleidmeed’ ﬁlﬁ‘hbt betow),
cytometric assays described in the Exa 0235 The

ant i bodi §PNAS.gcoding e Hiekispd B%?dﬁ’é%am%lflﬂﬁﬁi @aée%r Iil%dealw&h%h)élﬁléewp

ol ecul e%btaﬁd@%? (P@Rr!i]ﬁiﬂ@i%@cﬁm%? dDRADG A !eélﬁﬁ'?ue@ I F @ HntiesRibfagHed Srom
portions thereof of the disclosure have additional utility in_ therapy

and di agrospmunselelBiia peeditaty de g wingshage daplapiealniques). prcinaigpncoding
nonocl onal, ARt} h%@recﬁaﬂﬁed’@%& ﬁ)(}ér},l c or bispecific nolecules and

t he i mmunoconj ugates can be use to eficit in vivo or in vitro one or
more of the fl56jvNugletsiaoidogdleaillesaf theviiscloage inadudenfor bxannpddaehogfr owbdingf

and/or ki | expr essi f31; h
of a cel Ithe X'ﬂ)%@‘r ??ﬂu%&is %ﬁﬂ%&%@gh%l an?fx??ﬂrraﬁrﬁ e qggmg ciOdlnl-g)CC
to bl ock tigb¥3dequirgand2dB Ndishgyt & SESLTINO: WO The DNA sequence encoding the V,

case, S RTTAIPeS RO 1 WA N 7o Qe L e R A

bi speci f iggscHRLEif fredifle CRBRRS hd VRSN VF sediidrceest thd MM YDPILE DONS
thereof are used in vivo to treat, prevent or diagnose a variety of

a5 1-r el Meqckina enshodies EXbpbNAsseatenasezadipg et Voosearasa byt i shota in
anong ot @%(Qsl ﬁ@ngf nf?ﬂc ]?IQM siscﬁfe%g éﬁc%cﬁ#%me% & gL o i@ﬂ?%own in SEQ

enmbodi nent, nor na rowt cancer, 1nc I'n bu
limted tID N@‘e@ot%eﬂ%mquhepaﬂcﬂdndglthfavbr se(duerpatOif(tDarIﬁdshbwh lin SiEQ IE[INQ) :

a prinmary,or., s ndary CNS tu rlnar conda i LuRor,
"uhg cantdr TRERCNHire ettt ER it Bl of 1686 1 EPRIRSRQ ID NG gy TRE
cancer, GMEetquehceteheodigatle ¥ seRekce aquameﬂmsvndﬁ SEQtIDav04 IarThe DNA
nelanona ovarian gan col on cer,, rect r,.cancer of the
anal reglsﬁci‘r'e““seteé‘ qﬁ%f@a ée%eq“eﬁ‘a"s?&g?zn‘?él%‘ivfw&ag%@gﬁﬁ & colorectal ,
and duodenal ) [0131 P@hte DRACRAgm iRt LRANERT V| &3hfehd AffobfinddN@ese DNA
fal l opi an tubes, carcinoma gf the endometri um carcinoma of the

cervix, dmesiensnen sriurthes manipiulried hyany isvwigble resomineany DNatechmigighiter s




[0238) Target-specific effector cells, e.g., effector cells linked to
conpositions (e.g., human antibodies, nultispecific and bispecific
nol ecul es)y ?Embqgmq?sclosure can also be used as thera F&ﬁmﬁﬁfﬁlf'
Ef fector ce argeting can be human | eukocytes such as

macr ophages, neutrophils or nonocytess-Q her cells include

eosi nophils, natural killer cells and other 1gG or |gA-receptor
bearing cells. If desired, effector cells can be obtained fromthe
subj ect tcgarbie ta wayatthe adabiaregon-geprsde filldergth awibody clwiin gencaito bab

adm ni st O34, f ysi{;0l C tabl e
ol ut on eeekefsdl WOFRTV AL g RSl B BuBiBIF B B AL EEREE: 105
to 109 butagmehtlis mmrqnvdb'pakeﬁ togmothet i Atfregmepieit o din g atrottes erotdim such as an

gener al anoun |C|en to ohtain, localization, at the
Por et capbodg Sgtsiin Neigh o S dEieledFEut Ryt ametve e b ReL P
Killing Rynted; @ inteBaePBYIQEAShe MAUDIEA fREmMIATRIRIj6ThEREUCH hat B adirfhcid
vary. [0239] Therapy with target-specific effector cells can be
per f or medequsneEs ApGeded iothe e RNt hagmensommpigiedamgy renoval of
targeted cel

compos t 1 ons. 1A g ThE NSRRI DN ASK I TR V) RRLARdn K Lol o a fullepath
mol ecul edyavyfchaingent ycdnssatively dinking rthee‘ﬁf -eweding O A © aothed DINAL holetids e
conp03|t| 0

Add T onSiTSeassR R PR S S S B et

di stinct hewyco:hmmccnsaafnft mgianrgepesmué Bridvania tHeoina(set etgj;ﬂﬁdibat;@ A rebale@Bb Dn.

For exa ab131 . WD 20 110P 009 042 -

oot bod! SR PREEEN Imﬁarmag? it e ﬁ’i;%aa@ma%&f Hpplth
conj unct ia@HWnkR Séig{ees, NIHI F%hée%ﬁ P09 1-SPRS hitd ONBI fihinltgltsReEIH Sassing

[ 0240] Bispecific and nultispecific _nolecules of the disclosure can

al so be HsegregbnfElicabiiEd R stndad RR asplifigatipn. dihg ggavychaacprstansych
as by Ca%gf]élgca%@ aR 4 n@k), QéG?fIgG-@C{ERtI%ESIgWoFIEQ c%ﬁét!mt%{;ﬁc?rﬁ%ﬁ’t most

M xtures of anti-Fe feceptors can al So be uUsed hi's purpose.
[0241] Tipeeterabhp dsintlgonor (adidconstutiregion. hihed &t ¥ eehstat regi@mecmence can be
ant i bodi I e .

T munoco g R BNl o A0 RLARERH b Sociparfiy B Blturyiayals, guch e
sites, suh1aGm@n o ahd Gml §AThese2llotypes iBprosent gEMlml’h}' cdrubyingcimino
conplenen can al so pe dinthe f co .. In ne,
oot o atit G iaE T 187 S B Pt P P e res O Bty S ity G
cells WI tehcc@nigl MJA RGN BYeRatRtlylhRedicsabBsSUNEA andlcapdnepdih@bily efelleatyor
cells can_he suppl enented by the addition of conplenment or serum
cont ai ni 5E &1 OREM e8P hgocyt osis of target cells coated with a

bi ndi ng agent @iz} rge Qb@fé'd(?ﬁr%& @n&ARthgike VUF&?RM%% BY cBMING 2 Phll-length
conpl enent protelns I n anot her case tar | s coated with the
conposi t ilighischgia ggne (apwigH s afeh bgidicaan gmh by epreativeiydinking the ¥ perdofling

nmol ecul e I e

anot hor - ChuRlo 4idfhefbRR BSHER, ERRuRTS WL CRRE ey SO T2 e el
conplenemfhumanHgnpmﬁﬂaﬁmwheegongaﬁﬁhwdmsw@er@e@nhmﬂa@,Khbﬁaﬁukedcdor

chinmeric { hodi es LSp ific.and ec

CmmunocofLgheeey et of et bS FouliutRt TFRS b Fatn Ot P Bibther
wi t h conpiean®atd HABHOSENBEL MIH Mublivation Ne. Sc1ope) £id DML fidpsenosure are
conpositions conprising human anti bodjes, multispecific or_bispecific
mol ecul eSTERPAERAMFGIL SHSTR H%ﬂ?fam%%%ﬁl@aw’&& tﬂmB afjprp The light chain

advant agegiisank Flaglo'ﬁ%tan B@Ek%%l- ?a'i%'ah cbr?stalnpl‘ééitoﬁd in close proximty to
the htunan anti bodi es, nul'tispecific or bispecific nolecules.

Al ternati vel y[016#k Thgreate 2saFY Bongi s Vflrrﬁnd:‘i’lspfé?@ﬁmg@%‘?t fregmpreearei ¢
nol ecul eg, éﬁ%é
admi ni ste 8:n&%hgggﬁg%QﬁM&ﬁﬁﬁﬁg?Bgﬁg? Mt @%r?%£ cop tgfm?wg

present diigctpsored GlyseStrst such dhmp tliesVinapdt\hesequrehids caltybccmpptmgidtais ens of



[ 0246] The conpositions (e.g., human antibodies, nmultispecific and

bi specific nol ecul es) of the disclosure can al so be used to target
cel | s exprgsshv@odigyR or cc5f31, for exanple for |abel iggg 805844 S-
For such use, the binding agent can be linked to a nol ecul e that can
be detected. Thus, the disclosure pr-@9+des nethods for |ocalizing ex
vivo or in vitro cells expressing Fe receptors, such as FcyR, or
ab5f31. The detectable | abel can be, e.g., a radioisotope, a

f | uor escERRLGIEWPBRE Chaampi ey eth the VaandYia jagions ipiregdrdhe flexible linkep pueg 1
In a parti f [

the pr escice oy GFEPAE oot aed e, PR 0R7 (TBRAIZA0. 1 fEICEL D0
of abf31 _étﬁﬁ%*éiéﬁ mﬁafﬁeﬂy eig:lcdﬁ@@)dtfatmg MBS5%ahl e, and a control
sanpl e, \po e ) ,d, or an anti gen bi ndi ng
portion tt Spet v 48 a51 31, under conditions
~that allow fo[01fssr m&tnbaana:fantaao@mhabs)bﬁ&h@qmeﬁtmescmﬁﬂelmdye pod@ed bl an

t hereof and a5 The f t|on of onp is then detected,

wher ei n aa’a?typﬁﬁeémwwq BRveRtoy IB@M@@% aphlpdy mesiasdologi e &n 8 t o
the cont rs&bda’?@%aﬁm‘o’éllh?l@icﬁﬁlhbl\{ﬁecﬁrh&udocfﬁé&ﬁb@ %n@m@éml @ém%ng@@sa n

t he sanpl e [0 In other cases, the disclosure provi dés

met hods 185 @H@amlngql&ﬁ fca@rmicmem@p@lanﬂﬁgtdmdmlw pansbesapijlesiet, e. 2. gral

abnor nmal y adm nistering to the subject
t he hunaﬁggﬁ#ﬁ%ggﬁ%gﬂ%#ﬁgpfaqgﬁ gﬁédﬂﬁb portions thereof described
above. Such a[ﬁlﬁbb dhe prefemad damna»l/ sitsieve®r preparegfhybndorumsasithe murink system.

ab5131 in acti |t1es ssociated wt dIS rders w

2ngi ogendpadof befaiodin B RGN SR el rrisd g bbb e
ant i body thb&@)lS&ﬁH%h(lﬂtl@ for hMa@(ﬁfﬂﬂih&iuﬁfzbcﬂnglédaeyteﬂfot ARy atdkmwn in the
subject), the abl|lt¥ of aS j3l to - L nduce such activjties is
i nhi bi t ed rta fsioq prwersi (g » %B%PHFIQHW&F pefbiusion pracedipesgre alppknonm body

conposi tion canshe CRERAR 3 hemed @l AABodREs @Megehtt&scm%%ﬁ be prepared
therapeutic agent, such as a cytotoxic or radi otoxic a whi ch

acts in ®ailondhs savance of wmsmmmcbml@@pqumr@mrqdrﬁé degsti qy@pve DNA
conposi t 'e%bd&r% thé f %R?' Ad 1B H%Xﬁel‘ﬁ 1&19911 llhxqgecqh %{a Sﬁﬁﬁbé £8m%he murine

[ 0249] In yet “anot cas I mrunoconj ugat es o e di sclosure can be
used to thabgdmadnpegsiced é@lg&eredtthemrapemtmmnualgefﬁt&hdnaibbimunoglobuhn

d
C o o Mo AL AP YR P B SHRR PR b5 bubi SRR e
ant i body anilfuds, tht heridt salabkuegom @0 bpligkkdde fuit meiﬁntfreglorhs(l&&iglrﬂdt}ﬁ‘tgis

ex vivo or in. v ells ressi det ect abl e

| abel , stRpvRD the ?%g"ie%?&)ﬁ( %E,P ategt ﬁgu‘g%éégsgfﬁ C%BH% S‘ ?%ﬁrc%tﬁfyrre or
an enzymuﬁﬁn&arﬁtn@bad , AletrRiiRIGDe gionk g b THIERSE BId 4B@hASTaRAvR usned
to kill cells which have ab5131 cell surface receptors by targeting

cyt ot oxi mactinds kaewiviighs #s (sede-gopiS- Patent No. 5§28 5p9 ermre%w S. Patent
di scl osungi $s5fifdiheksd béd»'%tsb%ﬁgaxﬁ%’s tqves709 b@%@n@ga@%aﬁp' es whi ch

shoul d not bé constriued as furt 'm t1 ng. tents of al
figures and aﬂHSBbimﬂmﬁU@sm waa@ﬁméwanﬂmpdbﬂpshedepam@mnmammMmbations
cited thro out .t di scl osure ar.e [ orat ed her |n.by
ref er enc@nuﬁﬁfeﬁeﬁp R aiah ‘ﬁ?@iﬁﬁt@é‘“ %{5%%4 %BaTSt @ﬁ&“& 1t %‘??68‘? s
Hybr i domarafiécesiy ek ﬂglséiﬁlbinoé’&xﬁl& nfi6Y daBQEhY parts of the A& Raklinndunk Stk kIR than
anti bodies in accordance with the disclosure were prepared, selected,

and assayksdmaise STy Ebest HapaEHa RIdFRnFIIoROISFTIGBIE IRyt raies wherred Lo
[0252]  TherefOls! g AlbiLRed %Km{d@ué&g%sﬂeﬁ’ﬁvet}y bid dorR1LENGY ?etférféﬂ 10

purified reconbi nant human integrin-a5 protein-Fe; integrin-a5-H s
(R&D Systheres aschwmnamigonger); NI H3T3 cells transfected to express

CRL- 1563) and "L 65 A oy e £ o bt Ssin burkBiokyin s,

express mindti ihat @godduradtdiged human hES2FRlandPirantl iceight ﬁmnﬂihimnmglohmman




WO 2009/ 100110PCT/ US2009/ 033042 - 80 - Full-length human integrin a5
cDNA (Invitrogen, Cat. No. FL 1002, clone ID:3629647) was cloned from
full -l.engtRyohysRigeit €9rin a5 MC cIone (I'nvitrogen) aQ%TﬁégﬁhB %Q
into a retrovirus expression vector (pBabe). The virus part es were
generated and used to infect NIH3T3.gglls (ATCC Cat No. CRL-1658).
Puronmycin was added to select for positive stable cell clones.

Western Bl ot and FACS anal yses of human a5 protein expression were
per f or mededuenges cthgdtive withgirgexpmemsbmthsitisdolieate ek lenddgen®s  and k chain loci

102541 Fylly b 31
or epar ed ik LR 4 4 oAby ahiecoteres: b BT Recorsindu B AibeiniRae
the humaRedicaNSGRQIPSOIRIsE P@'&?QezﬁidQn %Péﬂs@to MRS, SR infrdtfucdd

These strains all express fu human anti bodi es that are
i ndi sti nguinghesivy and bghtghain b@@hge@s usdrirge debsfswochihgargrremalinmutiigeto

nmouse strains, .t he.endogeno mouse, ka h ene has .bee
oo e eI plah TR PSR S TR o R Rt SN of 7| B85 ety iaved
12: 811- 820 Lakkdrd, he (1B9epgendyYsk Mﬁ@zrﬁ@mhﬁhﬁdc@lagﬁmﬁ HR.50 heRAberg, N.
honnzygouslﬁudlsru pt ed as described in_Exa f PCT Publication

0D 017 00t Huan D GrSU h b oo b A o, e ding e AP . on
chain tr t ure
G ot ochnol oy Al Ml oRad o1 968514545, PRpciaRHindheebr @l A bl i
heavy chéiagenpmivsygehicationshasiad byetchi mice) iSfurthgr dastriidsn T@IMB 8086,

5, 625, 82 i 2 human
heav 21996 &gﬁgr%ﬂi%ig’?ggm J@?ﬁ}’é‘ggzﬁ?%ﬁg?gﬁ gf% d@%ﬁﬁﬁkﬁ I'cati on WD
01/ 09187 Jmiﬁb@olb@oﬁ/é%ﬁ@ Biailleh et aia@s%)svrbomm HendHSs TUSO80:8 TR8-11C4] 2

e o B TR B C5r TS0 B 17 7 (R e ™

91-102. Tyailion £02538954)0. Q;@ﬂﬁ'foﬂtlsz wm mjoumrrmrt@@! m@h) mtrmb%mes to
a5131, HuMab nice of Hco ai ns wer

" econbi ndriTAEAgHE:RYSG ] ik Eﬁhm Seicht (P4 Netwgrhieteliolaes 14 ReFesES
cell s, L ISRRRLAE, ofs IFteRiREL 3T4BUOBT R0,328N0kBUDKAL 6 0ls, Lhgssd 937

cel | I|ne and K-5 [T ne whi ch’ naiura |y’ express human a5131.

Gener al |5rﬁ?|]ﬁi92,aft,¢ﬁirm§c$\§ﬁ’e3sl 8 58 74HR Nt &0, %2(9651 tosleanbprgdnd Kay:daber g,

N. et al 474, : - : ", 96
Nt ur o Bl BCRRRNOT Rgs 1 S B B dy rC R aan T Lot Shids ey
m ce wer &V0-94650&% R0 6F/1a8%, W0 A8 H&B4fand YO 0B 62420 all f Lanbtigged Kay and
purified. i nan ' human i ntegrin-a5 protein-Fc or
|ntegr|nngﬁggﬁgmﬁﬁﬁﬁggﬁgﬁ&@%gﬁqﬁggy?mgﬁﬁ%eparation of transfected
NI H3T3 cel | s Q51681 TK@totieetdss, hubhal Irkiisslids Sf the \Mclosure can be raised using a

2009/100110PCT/U82009/033042 - 81 - and K-562 cells (1 x 1Q7 cells)
was used TRQYSF HHGFIIS hEman PR S belN SEAUEIEsRen trasasncs gnd trasjehgmgsomes,

subcut anggusio rﬁ<§ﬁ% that carries il&%@ﬁhe@y@%ﬁ@ﬁh%e% &R a%ﬁr%n'ln@ﬁ%héed with
antigen in R bi adjuvant intraperitoneally and sqgcutaneousl in 1-4
week i nt érapschrgpnfagpme.oSechtnaica refgred]ie herpinas Xl ameresqribgd fedetail in
response ppasp I by retro orbital bleeds. The
serum was sc#ggﬁhéﬂﬁﬁgéggggkggq g%%?? ed bel ow), and mce with

suf ficient titi@Eed] Sfill dnther aﬁernmmamnsgmra&ogrhabbulam orpressingsleanahor

bt or 0. <AEPITPLE SRASPaAGVAT 1 LB Sprisin anarore Ptk AohL etk

Typi cal | wf tikQtisd(bstirds Fongamgle, fbdliRralitve @ﬁﬁg(’ﬂﬁd’ &sparkpeec asAhd ot al  of
60 Hco7/Hcol 2 and KM m ce merg i mmuni zeqd. Several .dozen nice were
i mmuni zed PEMOREEADEY. G, cavBr ueed; Bish grica At heden BRIEaRPlSU-S

Ant i - a513lANKhPeBRESIS; 6 075, 181+ Q52ﬁ2459§06 $9, ﬁqtanhﬂswe@ 983 RECIRhOHEH B,
anti bodi es that bound a5f31, sera from'i muni zed nice were screened

by flow cyt on#dl6y] Murasyr, fabq:m@tmaﬁanghtwcam@& animal gestengersiipghyman
length h@%n@gﬁﬁﬁﬁm g@H& POLvah D1 inGROLE Ad &Rk uida?E 1‘a'i1§%tan§-)&8|§?§lﬁfb'39ies




- 82 - Cat.No. CRL 10013), with high glucose, L-glutam ne and sodi um
pyruvate), 5 mM HEPES, 0.055 nmM 2- ner capt oet hanol , 50 mg/ m

gent anyci T (Signe, Cat. No. CRL -P7185).

weeks, Cel’\v@'ﬂ\%bgm?ﬁl tured in mediumin which the HAT kggmrj_sé&gﬁlos%o-g
with HT. Approximately 10 to 14 dayssafter cell plating supernatants
fromindividual wells were screened first for whether they contained
human gamma, kappa anti bodi es. The supernatants which were scored
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[0265] In this exanple, binding affinity and binding kinetics of the
22135 human anti-a5131 antibody with the IgGl DLE nutations

(22B5f DLE) wyen®@xas ned by Biacore analysis. Also, bi W 00/033042
specificity was exam ned by flow cytonmetry (FACS). Binding a? inity
and kinetics [0266] Bi nding-kknetics and nom nal avidity of
22B5/ DLE to the extracel lul ar domain of a5ftl was determ ned using
Bi acore analysis (Biacore AB, Uppsala, Sweden). To perform Bl Acore
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extracellu ar donain acr oss e sur
Fi gure 3)hat marab‘sgwdicnxyfcejmmndmlenﬁmualm1mhajnlzpd frraperitomeplle (1B eith ant(gaﬁ

e
extracel log Bﬁwltld etiveh irf ﬁ&gﬁ};ﬁietfa Fediind's 4djuvibx. 2009¢vEH) AdiLORET dthiS2RAH 10334 2

- 84 - to 4.1 nM_The I? reater when neasured in the absence of
di val ent aﬁf‘aﬁsooﬁ%nd bR sf §<ftéfﬁt I%dtdﬁloéaw‘ﬂﬁg‘?i@rb‘éﬁ’&éhﬁe“%?fE\‘ﬂa’tvﬁfﬁﬁf%fp

integrin di
AR t05 %}?ﬁig%lg nl%hiugcr)é%'tnir?]:e T'é{ﬁ 1@%%112@%%@&% %lrﬁn g %nftéﬁ%@er‘}hé(cojage %f ¥h@

s-1 for tlmélu@tzﬁhqrmr@toe@@éthmlgma@plaﬁuel@w@nﬂ by retroorbitep(omcrq
obtain a [}19%@ bé"sﬂe‘lﬁé&’b%&r(ﬁ@%gﬂbeg%%@ ra%ﬁ?rﬁpé\g Eufﬁ§ Ergjnters of
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Bi ndi ng a2k MebhLloPedcd iiPhiakznes Iﬁarqub AeWeFohdddBesved § amd ILVmQE
22B5/ DLE for 66111 (Bi,acaore) KD (CaCl2) KD M. rate (kon)
(CaCl2) @& waicdly(iRmnizelieerosh atigen aYlafly et %@ié{@& ﬁtrar"a% e Ewl/)
(MCL12) 2, de?MnAf bdth™Mto7 and HCo12 transgene can be bred together into a single mouse

having two different human heavy chain fransgenes (HCo7/HCo12). Alternatively or
additionally, the KM Mouse® strain can be used, as described in Example 1.

Generation of Hybridomas Producing Human Monoclonal Antibodies

[0167] To generate hybridomas preducing human monoclonal antibodies of the
disclosure, splenocytes and/or lymph node cells from immunized mice can be isolated and
fused to an appropriate immortalized cell line, such as a mouse myeloma cell line. The
resulting hybridomas can be screened for the production of antigen-specific antibodies. For
example, single cell suspensions of splenic lymphocytes from immunized mice can be fused
to one-sixth the number of P3X63-Ag8.653 nonsecreting mouse myeloma cells (ATCC, CRL
1580) with 50% PEG. Cells are plated at approximately 2 x 10° in flat bottom microtiter
plate, followed by a two week incubation in selective medium containing 20% fetal Clone
Serum, 18% "653" conditioned media, 5% origen (IGEN), 4 mM L-glutamine, | mM sodium
pyruvate, SmM HEPES, 0.055 mM 2-mercaptoethanol, 50 units/ml penicillin, 50 mg/mi
streplomycin, 50 mg/ml gentamycin and 1X HAT (Sigma; the HAT is added 24 hours after
the fusion). After approximately two weeks, cells can be cultured in medium in which the
HAT is replaced with HT. Individual wells can then be screened by ELISA for human

monoclonal [gM and IgG antibodies. Once extensive hybridoma growth occurs, medium can



4.5 x 10-51VI-1s-1 3.4 x 10-5M1s-1 1.2 x 10-3s-1 1.4 x le si Avidity
of 22B5/D1LE for a5pl (KO, Biacore) 0.05 pMCaC 2 refers to buffer

condi ti Onévgf ?1611‘% HEPES pH 7.4, 150 nM NaCl, 0.005% R, {ﬁyg?‘s“g"’élff%omw
e p 4,

CaCl2; Wy r's to buffer conditions of 10 mM HEPE

mM NaCl, 0.005% P20 with 4.0 mM MgCl23-Cellular affinity for a513.1
determ nati on by FACS [ 0268] The 22B5/DLE anti body was tested
for its binding affinity to cell surface integrin a5 using a FACS
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af fi ni ti eRnBhid?8Or il RlE PrORBR %n%lbﬁalthleékd' ng affini ty of
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great est »en Q%}%E@Hé antibold BihRsWRARd IHe DNT‘&S ¥ RlsWited @td pRE:siBYvectors
nFcyRl, and nfc (see Figure 5). Table 2: Biacore binding to

FeyRs ( Kg;clﬂbﬁtd?/@gﬁmgmre appetiwhelinkag tq gaosyrinteyar and translational control
sequences. In this context, the term "operatively linked" is intended to mean that an antibody

gene is ligated into a vector such that transcriptional and translational control sequences
within the vector serve their intended function of regulating the transcription and translation
of the antibody gene. The expression vector and expression control sequences are chosen to
be compatible with the expression host cell used. The antibody light chain gene and the
antibody heavy chain gene can be inserted into separate vector or, more typically, both genes
are inserted into the same expression vector. The antibody genes are inserted into the
expression vector by any suitable methods (e.g., ligation of complementary restriction sites
on the antibody gene fragment and vector, or blunt end ligation if no restriction sites are
present). The light and heavy chain variable regions of the antibodies described herein can

be used to create full-length antibody genes of any antibody isotype and subclass by inserting



Kri (Fold enhancenment over w 1gGl) Human FcyRI 5.8 nM (6 X) Human
Fc7Ri 1 a/ 131H 1000 nM (1.6 X) Human FcyRIla/131R 650 nM (2.3 X) Human

FCyRI |1/ 1585 2310016 122 X) Human Fc7Ri11/158V 9.4 nM ( 3pfs2Mdfos e

Fel /Rl

96 nM (14 X) Murine FcyRI Il 1700 nM (5 X)

-54 - .

them into expression vectors already encoding heavy chain constant and light chain constant
regions of the desired isotype and subclass such that the Vy segment is operatively linked to
the Cy segment(s) within the vector and the Vi segment is operatively linked to the C;.
segment within the vector. Additionally or alternatively, the recombinant expression vector
can encode a signal peptide that facilitates secretion of the antibody chain from a host cell.
The antibody chain gene can be cloned into the vector such that the signal peptide is linked
in-frame to the amino terminus of the antibody chain gene. The signal peptide can be an
immunoglobulin signal peptide or a heterologous signal peptide (i.e., a signal peptide from a
non-immunoglobulin protein).

[0171] In addition to the antibody chain genes, the recombinant expression vectors of
the disclosure typically carry regulatory sequences that control the expression of the antibody
chain genes in a host cell, The term "regulatory sequence" is intended to include promoters,
enhancers and other expression control elements (e.g., polyadenylation signals) that control
the transcription or translation of the antibody chain genes. Such regulatory sequences are
described, for example, in Goeddel (Gene Expression Technology. Methods in Enzymology
1835, Academic Press, San Diego, CA (1990)). It will be appreciated by those skilled in the
art that the design of the expression vector, including the selection of regulatory sequences,
may depend on such factors as the choice of the host cell to be transformed, the level of
expression of protein desired, etc. Preferred regulatory sequences for mammalian host cell
expression inchude viral elements that direct high levels of protein expression in mammalian
cells, such as promoters and/or enhancers derived from cytomegalovirus (CMV), Simian
Virus 40 (SV40), adenovirus, (e.g., the adenovirus major late promoter (AdMLP) and
polyoma. Alternatively, nonviral regulatory sequences may be used, such as the ubiguitin
promoter or 3-globin promoter. Still further, regulatory elements composed of sequences
from different sources, such as the SR promoter system, which contains sequences from the
SV40 early promoter and the long terminal repeat of human T cell leukemia virus type 1
(Takebe, Y. ef al. (1988) Mol. Cell. Biol. 8:466-472).

[0172] In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the disclosure may carry additional sequences, such as
sequences that regulate replication of the vector in host cells (e.g., origins of replication) and

selectable marker genes. The selectable marker gene facilitates selection of host cells into
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Exanpl e 5: Cellular Functional Activity of 22B5/DLE Cell Adhesion

Bl ockade 0] The ability of 22B5/DLE to inter n
ab131- nedlvg?ezgﬂgéléﬁggadhem on was tested. Cell adhesion %dgggflbs()%%gﬂ
performed by pre-incubati ng HUVEC celsks with an anti body (22B5/DLE,
22B5 1gd, 1g& and IgHA subcl ass variants, or a negative control mAb
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[0175] Antibodies, or antigen bmdmg portions thereof, of the disclosure can be

tested for binding to a5p1 by, for example, standard ELISA. Briefly, microtiter plates are
coated with purified o5p1 at 0.25 ug/ml in PBS, and then blocked with 5% bovine serum

albumin in PBS. Dilutions of antibody (e.g., dilutions of plasma from a5p1-immunized



[0273] 22B5/DLE binds to tunor or endothelial-expressed integrin a501
and pronotes ADCC (up to 80%target cell lysis) with an EC50 of 0.04
nM conpar 3 nMfor vt 22B5 g3 . These data i t
the DLE nu g}[@}]@ﬁ 6e)ln anced ADCC activity conpared with v}\ﬁ}} ?609/0;3{6?2
No ADCC was observed for either 22B5s5g&2 or 22B5 1g+&4 in the
four-hour assay. KLH Ig@ was used as a negative control mAb.

Exanpl es of ADCC in HUVEC and a representative tunor line (UB7TM5 are
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[0280] The cDNA sequences encoding the heavy and |ight chain variable
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-91 - germine 7-27, and a JH segnent from human germine JR 6b.
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det er m nat,gn the delineation of the heavy chai g}@%
and CD3 re‘wao%dsgﬁgﬂsﬁghom in Figure IN, and in SEQ ID N&F: 009
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antibody, or antlgen bmdmg portion thereof, of the disclosure include duocarmycins,
calicheamicins, maytansines and auristatins, and derivatives thereof. An example ofa
calicheamicin antibody conjugate is commercially available (Mylotarg™; Wyeth-Ayerst).

[0184] Cytoxins can be conjugated to antibodies of the disclosure or antigen binding
portions thereof using various linker technologies. Examples of linker types that have been
used to conjugate a cytotoxin to an antibody include, but are not limited to, hydrazones,
thioethers, esters, disulfides and peptide-containing linkers. A linker can be chosen that is,
for example, susceptible to cleavage by low pH within the lysosomal compartment or
susceptible to cleavage by proteases, such as proteases preferentially expressed in tumor
tissue such as cathepsins (e.g., cathepsins B, C, D).

[0185] For further discussion of types of cytotoxins, linkers and methods for
conjugating therapeutic agents to antibodies, see also Saito, G. et al. (2003) Adv. Drug Deliv.
Rev. 55:199-215; Trail, P.A. et al. (2003) Cancer Immunol. Immunother. 52:328-337; Payne,
G. (2003) Cancer Cell 3:207-212; Allen, T.M. (2002) Nat. Rev. Cancer 2:750-763; Pastan, [.
and Kreitman, R. J. (2002) Curr. Opin. Investig. Drugs 3:1089-1091; Senter, P.D. and
Springer, C.J. (2001) Adv. Drug Deliv. Rev, 53:247-264.

{0186] Antibodies or antigen binding portions thereof of the present disclosure also
can be conjugated 1o a radioactive isotope to generate cytotoxic radiopharmaceuticals, also
referred to as radioimmunoconjugates. Examples of radioactive isotopes that can be
conjugated to antibodies for use diagnostically or therapeutically include, but are not limited

1 177 Methods for preparing

to, iodine' ! indium'", y‘r‘crium90 and hutetium
radioimmunoconjugates are established in the art. Examples of radicimmunoconjugates are
commercially available, including Zevalin™ (IDEC Pharmaceuticals) and Bexxar™ (Corixa
Pharmaceuticals), and similar methods can be used to prepare radioimmunoconjugates using

the antibodies of the disclosure.
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[0187] The antibody conjugates of the disclosure can be used to modify a given
biological response, and the drug moiety is not to be construed as limited to classical
chemical therapeutic agents, For example, the drug moiety may be a protein or polypeptide
possessing a desired biological activity. Such proteins may include, for example, an
enzymatically active toxin, or active fragment thereof, such as abrin, ricin A, pseudomonas
exotoxin, or diphtheria toxin; a protein such as tumor necrosis factor or interferon-y; or,
biological response modifiers such as, for example, lymphokines, interleukin-1 ("IL-1"),
interleukin-2 ("IL-2"), interleukin-6 ("IL-6"), granulocyte macrophage colony stimulating
factor ("GM-CSF"), granulocyte colony stimulating factor ("G-CSF"), or other growth
factors.

[0188] Techniques for conjugating such therapeutic moiety to antibodies are known,
see, e.g., Arnon ef al., "Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer
Therapy", in Monoclonal Antibodies And Cancer Therapy, Reisfeld ef al. (eds.), pp. 243-36
(Alan R. Liss, Inc. 1985); Hellstrom ef /., "Antibodies For Drug Delivery", in Controlled
Drug Delivery (2nd Ed.), Robinson ef a/. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987);
Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review", in
Monoclonal Antibodies '84: Biological And Clinical Applications, Pinchera ef a/. (eds.), pp.
475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of
Radiolabeled Antibody In Cancer Therapy", in Monoclonal Antibodies For Cancer Detection
And Therapy, Baldwin et al. (eds.), pp. 303-16 (Academic Press 1985), and Thorpe et al.,
"The Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates", Immunol. Rev.,
62:119-58 (1982). |

Bispecific Molecules

[0189] In another aspect, the present disclosure features bispecific molecules
comprising an anti-uSB1 antibody, or a fragment thercof, of the disclosure. An antibody of
the disclosure, or antigen-binding portions thereof, can be derivatized or linked to another
functional molecule, e.g., another peptide or protein (e.g., another antibedy or ligand for a
receptor) to generate a bispecific molecule that binds to at least two different binding sites or
target molecules. The antibody of the disclosure may in fact be derivatized or linked to more
than one other functional molecule to generate multispecific molecules that bind to more than

two different binding sites and/or target molecules; such multispecific molecules are also
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intended to be encompassed by the term “bispecific molecule” as used herein. To create a
bispecific molecule of the disclosure, an antibody of the disclosure can be functionally linked
(e.., by chemical coupling, genetic fusion, noncovalent agsociation or otherwise)} to one or
more other binding molecules, such as another antibody, antibody fragment, peptide or
binding mimetic, such that a bispecific molecule results.

[0190] Accordingly, the present disclosure includes bispecific molecules comprising
at least one first binding specificity for 531 and a second binding specificity for a second
target epitope. In a particular aspect of the disclosure, the second target epitope is an Fc
receptor, e.g., human FcyRI (CD64) or a human Fey receptor (CD89). Therefore, the
disclosure includes bispecific molecules capable of binding both to FeyR or FeyR expressing
effector cells (e.g., monocytes, macrophages or polymorphonuclear cells (PMNs)), and to
target cells expressing a5p1. These bispecific molecules target a5B1 expressing cells to
effector cell and trigger Fc receptor-mediated effector cell activities, such as phagocytosis of
an 5B 1 expressing cells, antibody dependent cell-mediated cytotoxicity (ADCC), cytokine

-release, or generation of superoxide anion.

[0191] In an aspect of the disclosure in which the bispecific molecule is
multispecific, the molecule can further include a third binding specificity, in addition to an
anti-Fc binding specificity and an anti-a5$1 binding specificity. In one case, the third
binding specificity is an anti-enhancement factor (EF) portion, e.g., a molecule which binds
to a surface protein involved in cytotoxic activity and thereby increases the immune response
against the target cell. The “anti-enhancement factor portion” can be an antibody, functional
antibody fragment or a ligand that binds to a given molecule, e.g., an antigen or a receplor,
and thereby results in an enhancement of the effect of the binding determinants for the Fe
receptor or target cell antigen. The "anti-enhancement factor portion" can bind an Fc
receptor or a target cell antigen. Alternatively, the anti-enhancement factor portion can bind
to an entity that is different from the entity to which the first and second binding specificities
bind. For example, the anti-enhancement factor portion can bind a cytotoxic T-cell (e.g. via
CD2, CD3, CD8, CD28, CD4, CD40, ICAM-1 or other immune cell that results in an
increased immune response against the target cell).

[0192] In one case, the bispecific molecules of the disclosure comprise as a binding

specificity at least one antibody, or an antibody fragment thereof, including, e.g., an Fab,
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[0195] In still other cases, the binding specificity for an Fe receptor is provided by an

antibody that binds to a human IgA receptor, e.g., an Fc-alpha receptor (FcaRI (CD89)), the
binding of which is typically not blocked by human immunoglobulin A (IgA). The term
“IgA receptor” is intended to include the gene product of one a-gene (FeaRI) located on
chromosome 19. This gene is known to encode several alternatively spliced transmembrane

isoforms of 55 to 110 kDa. FcaRI (CD89) is constitutively expressed on
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(Rockford, IL).



SEQUENCE 1 VH CDR1 a.a. 2285 23 VHCDR I a.a. 109 2 VH CDR2 a. a.
2285 24 VH CDR2 a.a. 1D9 3 VH CDR3 a.a. 2285 25

WO 2009/100110 PCT/US2009/033042
-63 -

[0199] When the binding specificities are antibodies, they can be conjugated via
sulfhydryl bonding of the C-terminus hinge regions of the two heavy chains, In one case, the
hinge region is modified to contain an odd number of sulthydryl residues, such as one
residue, prior to conjugation.

[0200] Alternatively, both binding specificities can be encoded in the same vector
and expressed and assembled in the same host cell. This method is particularly useful where

the bispecific molecule is a mAb x mAb, mAb x Fab, Fab x F(ab'); or ligand x Fab fusion

protein. A bispecific molecule of the disclosure can be a single chain molecule comprising
one single chain antibody and a binding determinant, or a single chain bispecific molecule
comprising two binding determinants. Bispecific molecules may comprise at least two single
chain molecules. Methods for preparing bispecific molecules are described for example in
U.S. Patent Number 5,260,203; U.S. Patent Number 5,455,030; U.S. Patent Number
4.881,175; U.S. Patent Number 5,132,405; U.S. Patent Number 5,091,513; U.S. Patent
Number 5,476,786; U.S. Patent Number 5,013,653; U.S. Patent Number 5,258,498; and
U.S. Patent Number 5,482,858.

[0201] Binding of the bispecific molecules to their specific targets can be confirmed
by, for example, enzyme-linked immunosorbent assay (ELISA), radioimmunoassay (RIA),
FACS analysis, bioassay (e.g., growth inhibition), or Western Blot assay. Each of these
assays generally detects the presence of protein-antibody complexes of particular interest by
employing a labeled reagent (e.g., an antibody) specific for the complex of interest. For
example, the FcR-antibody complexes can be detected using e.g., an enzyme-linked antibody
or antibody fragment which recognizes and specifically binds to the antibody-FcR
complexes. Alternatively, the complexes can be detected using any of a variety of other
immunoassays. For example, the antibody can be radioactively labeled and used in a
radioimmunoassay (RIA) (see, for example, Weintraub, B., Principles of
Radioimmunoassays, Seventh Training Course on Radioligand Assay Techniques, The
Endocrine Society, March, 1986), The radioactive isotope can be detected by such means as
the use of a y counter or a scintillation counter or by autoradiography.

Pharmaceutical Compositions

[0203] In another aspect, the present disclosure provides a composition, e.g., a

pharmaceutical composition, containing one or a combination of monoclonal antibodies, or
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antigen-binding portion(s) thereof, of the present disclosure, formulated together with a
pharmaceutically acceptable carrier. Such compositions may include one or a combination
of (e.g., two or more different) antibodies, or immunoconjugates or bispecific molecules of
the disclosure. For example, a pharmaceutical composition of the disclosure can comprise a
combination of antibodies (or immunoconjugates or bispecifics) that bind to different
epitopes on the target antigen or that have complementary activities.

[0204] Pharmaceutical compositions of the disclosure also can be administered in
combination therapy, i.e., combined with other agents. For example, the combination
therapy can include an anti-a581 antibody of the present disclosure combined with at least
one other anti-inflammatory or immunosuppressant agent. Examples of therapeutic agents
that can be used in combination therapy are described in greater detail below in the section
on uses of the antibodies of the disclosure.

[0205] As used herein, "pharmaceutically acceptable carrier” includes any and all
solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like that are physiologically compatible. Typically, the
carrier is suitable for intravenous, intramuscular, subcutaneous, parenteral, spinal or
epidermal administration (e.g., by injection or infusion). Depending on the route of
administration, the active compound, i.e., antibody, antigen-binding portion thereof,
immunoconjugate, or bispecific molecule, may be coated in a material to protect the
compound from the action of acids and other natural conditions that may inactivate the
compound.

[0206] In certain embodiments, the antibodies of the present disclosure may be
present in a neutral form (including zwitter ionic forms) or as a positively or negatively-
charged species. In some cases, the antibodies may be complexed with a counterion to form
a pharmaceutically acceptable salt. Thus, the pharmaceutical compounds of the disclosure
may include one or more pharmaceutically acceptable salts. -

[6207] A "pharmaceutically acceptable salt" refers to a salt that retains the desired
biological activity of the parent compound (e.g. antibody) and does not impart undesired
toxicological effects (see e.g., Berge, S.M., et al. (1977} J. Pharm. Sci. 66:1-19). For

example, the term "pharmaceutically acceptable salt" includes a complex comprising one or
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more antibodies and one or more counterions, where the counterions are derived from
pharmaceutically acceptable inorganic and organic acids and bases.

[0208] Examples of such salts include acid addition salts and base addition salts.
Acid addition salts include those derived from nontoxic inorganic acids, such as
hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic, phosphorous and the like,
as well as from nontoxic organic acids such as aliphatic mono- and dicarboxylic acids,
phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids, aliphatic and
aromatic sulfonic acids and the like. Base addition salts include those derived from alkaline
earth metals, such as sodium, potassium, magnesium, calcium and the like, as well as from
nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-methylglucamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, procaine and the like.

[0209) Furthermore, pharmaceutically acceptable inorganic bases include metallic
ions. Metallic ions include, but are not limited to, appropriate alkali metal salts, alkaline
earth metal salts and other physiological acceptable metal ions. Salts derived from inorganic
bases include aluminum, ammonium, calcium, cobalt, nickel, molybdenum, vanadium,
manganese, chromium, selenium, tin, copper, ferric, ferrous, lithium, magnesium, manganic
salts, manganous, potassium, rubidium, sodium, and zinc, and in their usual valences.

[0210] Pharmaceutically acceptable acid addition salts of the antibodies of the
present disclosure can be prepared from the following acids, including, without limitation
formic, acetic, acetamidobenzoic, adipic, ascorbic, boric, propionic, benzoic, camphoric,
carbonic, cyclamic, dehydrocholic, malonic, edetic, ethylsulfuric, fendizoic, metaphosphoric,
succinic, glycolic, gluconic, lactic, malic, tartaric, tannic, citric, nitric, ascorbic, glucuronic,
maleic, folic, fumaric, propionic, pyruvic, aspartic, glutamic, benzoic, hydrochloric,
hydrobromic, hydroiedic, lysine, isocitric, trifluoroacetic, pamoic, propionic, anthranilic,
mesylic, orotic, oxalic, oxalacetic, oleic, stearic, salicylic, aminosalicylic, silicate, p-
hydroxybenzoic, nicotinic, phenylacetic, mandelic, embonic, sulfonic, methanesulfonic,
phosphoric, phosphonic, ethanesulfonic, ethanedisulfonic, ammonium, benzenesulfonic,
pantothenic, naphthalenesulfonic, toluenesulfonic, 2-hydroxyethanesulfonic, sulfanilic,
sulfuric, nitric, nitrous, sulfuric acid monomethyl ester, cyclohexylaminosulfonic, -

hydroxybutyric, glycine, glycylglycine, glutamic, cacodylate, diaminohexanoic,
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camphorsulfonic, gluconic, thiocyanic, oxoglutaric, pyridoxal 5-phosphate,
chlorophenoxyacetic, undecanoic, N-acetyl-L-aspartic, galactaric and galacturonic acids.
[0211] Pharmaceutically acceptable organic bases include trimethylamine,
diethylamine, N, N'-dibenzylethylenediamine, chloroprocaine, choline, dibenzylamine,
diethanolamine, ethylenediamine, meglumine (N-methylglucamine), procaine, cyclic amines,
quaternary ammonium cations, argini-ne, betaine, caffeine, clemizole, 2-ethylaminoethanol,
2-diethylaminoethanol, 2-dimethylaminoethanol, ethanediamine, butylamine, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, ethylglucamine, glucamine,
glucosamine, histidine, hydrabamine, imidazole, isopropylamine, methylglucamine,
morpholine, piperazine, pyridine, pyridoxine, neodymium, piperidine, polyamine resins,
procaine, purines, theobromine, triethylamine, tripropylamine, triethanolamine,
tromethamine, methylamine, taurine, cholate, 6-amino-2-methyl-2-heptanol, 2-amino-2-
methyl-1,3-propanediol, 2-amino-2-methyl-1-propanol, aliphatic mono- and dicarboxylic
acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids, aliphatic
and aromatic sulfonic acids, strontium, tricine, hydrazine, phenylcyclohexylamine, 2-(N-
morpholino)ethanesulfonic acid, bis(2-hydroxyethyl)amino-tristhydroxymethyl)methane, N-
(2-acetamido)-2-aminoethanesulfonic acid, 1,4-piperazinediethanesulfonic acid, 3-
morpholino-2-hydroxypropanesulfonic acid, 1,3- ,
bis[tris(hydroxymethy!)methylamino]propane, 4-morpholinepropanesulfonic acid, 4-(2-
hydroxyethyl)piperazine- 1-ethanesulfonic acid, 2-[(2-hydroxy-1,1-
bis(hydroxymethy!)ethyl)aminoJethanesulfonic acid, N,N-bis(2-hydroxyethyl)-2-
aminoethanesulfonic acid, 4-(N-morpholino)butanesulfonic acid, 3-(V,N-bis[2-
hydroxyethyl]jamino}-2-hydroxypropanesuifonic acid, 2-hyﬂroxy-3-
[tris(hydroxymethyl)methylamine]-1-propanesulfonic acid, 4-(2-hydroxyethyl)piperazine-1-
(2-hydroxypropanesulfonic acid), piperazine-1,4-bis(2-hydroxypropanesulfonic acid)
dihydrate, 4-(2-hydroxyethyl)-1-piperazinepropanesulfonic acid, N, N-bis(2-
hydroxyethylglycine, N-(2-hydroxyethyl)piperazine-N'-(4-butanesulfonic acid), N-
[tris(hydroxymethyl)methyl]-3-aminopropanesulfonic acid, N-tris(Hydroxymethyl}methyl-4-
aminobutanesulfonic acid, N-(1,1-dimethyl-2-hydroxyethyl)-3-amino-2-
hydroxypropanesulfonic acid, 2-(cyclohexylamine)ethanesulfonic acid, 3-

(cyclohexylaming)-2-hydroxy-1-propanesulfonic acid, 3-(cyclohexylamino)-1-
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propanesulfonic acid, N-(2-acetamido)iminodiacetic acid, 4-(cyclohexylamino)-1-
butanesulfonic acid, N-[tris(hydroxymethyl)methyl]glycine, 2-amino-2-(hydroxymethyl)-1,3-
propanediol, and trometamol.

[0212] A pharmaceutical composition of the disclosure also may include a
pharmaceutically acceptable anti-oxidant. Examples of pharmaceutically acceptable
antioxidants include: (1) water soluble antioxidants, such as ascorbic acid, cysteine
hydrochloride, sodium bisulfate, sodium metabisulfite, sodium sulfite and the like; (2) oil-
soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT), lecithin, propy! gallate, alpha-tocopherol, and the like; and (3) metal
chelating agents, such as citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol,
tartaric acid, phosphoric acid, and the like.

[0213] Examples of suitable aqueous and nonaqueous carriers that may be employed
in the pharmaceutical compositions of the disclosure include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures thereof,
vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate. Proper
fluidity can be maintained, for example, by the use of coating materials, such as lecithin, by
the maintenance of the required particle size in the case of dispersions, and by the use of
surfactants.

{0214] These compositions may also contain adjuvants such as preservatives, wetling
agents, emulsifying agents and dispersing agents. Prevention of presence of microorganisms
may be ensured both by sterilization procedures, supra, and by the inclusion of various
antibacterial and antifungal agents, for example, paraben, chlorobutanol, phenol sorbic acid,
and the like. It may also be desirable to include isotonic agents, such as sugars, sodium
chloride, and the like into the compositions. In addition, prolonged absorption of the
injectable pharmaceutical form may be brought about by the inclusion of agents which delay
absorption such as aluminum monostearate and gelatin.

{0215] Pharmacecutically acceptable carriers include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersion. The use of such media and agents for pharmaceutically active
substances is known in the art. Except insofar as any conventional media or agent is

incompatible with the active compound, use thereof in the pharmaceutical compositions of
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the disclosure is contemplated. Supplementary active compounds can also be incorporated
into the compositions.

[0216] Therapeutic compositions typically must be sterile and stable under the
conditions of manufacture and storage. The composition can be formulated as a solution,
microemulsion, liposome, or other ordered structure suitable to high drug concentration. The
carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(for example, glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and
suitable mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. In many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as mannitol, sorbitol, or sodium
chloride in the composition. Prolonged absorption of the injectable compositions can be
brought about by including in the composition an agent that delays absorption, for example,
monostearate salts and gelatin.

[0217] Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by sterilization microfiltration.
Generally, dispersions are prepared by incorporating the active compound into a sterile
vehicle that contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powders for the preparation of sterile injectable
solutions, methods of preparation include, but are not limited to, vacuum drying and freeze-
drying (lyophilization) that yield a powder of the active ingredient plus any additional
desired ingredient from a previously sterile-filtered solution thereof.

[0218] The amount of active ingredient which can be combined with a carrier
material to produce a single dosage form will vary depending upon the subject being treated,
and the particular mode of administration. The amount of active ingredient which can be
combined with a carrier material to produce a single dosage form will generally be that
amount of the composition which produces a therapeutic effect. Generally, out of one
hundred percent, this amount will range from about 0.01 percent to about ninety-nine percent

of active ingredient, preferably from about 0.1 percent to about 70 percent, most preferably
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from about 1 percent to about 30 percent of active ingredient in combination with a
pharmaceutically acceptable carrier.

[0219] Dosage regimens are adjusted to provide the optimum desired response (e.g.,
a therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers to physically discrete units
suited as unitary dosages for the subjects to be treated; each unit contains a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. The specification for the dosage unit
forms of the disclosure are dictated by and directly dependent on (a) the unique
characteristics of the active compound and the particular therapeutic effect to be achieved,
and (b) the limitations inherent in the art of compounding such an active compound for the
treatment of sensitivity in individuals.

[0220] For administration of the antibody, the dosage ranges from about 0.000] to
100 mg/kg, and more usually 0.0 1 to 5 mg/kg, of the host body weight. For example dosages
can be 0.3 mg/kg body weight, 1 mg/kg body weight, 3 mg/kg body weight, 5 mg/kg body

* weight or 10 mg/kg body weight or within the range of | to 10 mg/kg. An exemplary

treatment regime entails administration once per week, once every two weeks, once every
three weeks, once every four weeks, once per month, once every 3 months or once every
three to 6 months. Dosage regimens for an anti-a:5p1 antibody or antigen binding portion
thereof of the disclosure include, for example, I mg/kg body weight or 3 mg/kg body weight
via intravenous administration, with the antibody being given using one of the following
dosing schedules: (i) every four weeks for six dosages, then every three months; (ii) every
three weeks; (iii) 3 mg/kg body weight once followed by 1 mg/kg body weight every three
weeks.

[0221] In some methods, two or more monoclonal antibodies with different binding
specificities are administered simultancously, in which case the dosage of each antibody
administered falls within the ranges indicated. Antibody is usually administered on multiple

occasions. Intervals between single dosages can be, for example, weekly, monthly, every
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three months or yearly. Intervals can also be irregular as indicated by measuring blood levels
of antibody to the target antigen in the patient. In some methods, dosage is adjusted to
achieve a plasma antibody concentration of about 1 to 1000 pg/ml and in some methods
about 25 to 300 pg/ml.

[0222] Alternatively, antibody can be administered as a sustained release
formulation, in which case less frequent administration is required. Dosage and frequency
vary depending on the half-life of the antibody in the patient. In general, human antibodies
show the longest half life, followed by humanized antibodies, chimeric antibodies, and
nonhuman antibodies. The dosage and frequency of administration can vary depending on
whether the treatment is prophylactic or therapeutic. In prophylactic applications, a
relatively low dosage is administered at relatively infrequent intervals over a long period of
time. Some patients continue to receive treatment for the rest of their lives. In therapeutic
applications, a relatively high dosage at relatively short intervals is sometimes required until
progression of the disease is reduced or terminated, and preferably until the patient shows
partial or complete amelioration of symptoms of disease. Thereafter, the patient can be
administered a prophylactic regime.

[0223] Actual dosage levels of the active ingredients in the pharmaceutical
compositions of the present disclosure may be varied so as to obtain an amount of the active
ingredient which is effective to achieve the desired therapeutic response for a particular
patient, composition, and mode of administration, without being toxic to the patient. The
selected dosage level will depend upon a variety of pharmacokinetic factors including the
activity of the particular compositions of the present disclosure employed, or the ester, salt or
amide thereof, the route of administration, the time of administration, the rate of excretion of
the particular compound being employed, the duration of the treatment, other drugs,
compounds and/or materials used in combination with the particular compositions employed,
the age, sex, weight, condition, general health and prior medical history of the patient being
treated, and like factors well known in the medical arts.

[0224] A “therapeutically effective dosage" of an anti-a581 antibody of the
disclosure preferably results in a decrease in severity of disease symptoms, an increase in
frequency and duration of disease symptom-free periods, or a prevention of impairment or

disability due to the disease affliction. For example, for the treatment of a531-positive
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tumors, a "therapeutically effective dosage" preferably inhibits cell growih or tumor growth
by at least about 20%, more preferably by at least about 40%, even more preferably by at
least about 60%, and still more preferably by at least about 80% relative to untreated
subjects. The ability of a compound to inhibit tumor growth can be evaluated in an animal

-model system predictive of efficacy in human tumors. Alternatively, this property of a
composition can be evaluated by examining the ability of the compound to inhibit, such
inhibition in vitro by assays known to the skilled practitioner. A therapeutically effective
amount of a therapeutic compound can decrease tumor size, or otherwise ameliorate
symptoms in a subject. One of ordinary skill in the art would be able to determine such
amounts based on such factors as the subject's size, the severity of the subject's symptoms,
and the particular composition or route of administration selected.

[0225] A composition of the present disclosure can be administered via one or more
routes of administration using one or more of a variety of methods known in the art. As will
be appreciated by the skilled artisan, the route and/or mode of administration will vary
depending upon the desired results. Routes of administration for antibodies or antigen
binding portions thereof of the disclosure include intravenous, intramuscular, intradermal,
intraperitoneal, subcutaneous, spinal or other parenteral routes of administration, for example
by injection or infusion. The phrase "parenteral administration” as used herein means modes
of administration other than enteral and topical administration, usually by injection, and
includes, without limitation, intravenous, intramuscular, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal, transtracheal,
subcutaneous, subcuticular, intraarticular, subcapsular, subarachnoid, intraspinal, epidural
and intrasternal injection and infusion.

[0226] Alternatively, an antibody or antigen biding portion thereof of the disclosure
can be administered via a non-parenteral route, such as a topical, epidermal or mucosal route
of administration, for example, intranasally, orally, vaginally, rectally, sublingually or
topically.

[0227] The active compounds can be prepared with carriers that will protect the
compound against rapid release, such as a controlled release formulation, including implants,
transdermal patches, and microencapsulated delivery systems. Biodegradable, biocompatible

polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
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and Controlled Release Drug Deliﬁery Systems, JR. Robinson, ed., Marcel Dekker, Inc.,
New York, 1978.

[0228} Therapeutic compositions can be administered with medical devices known in
the art. For example, a therapeutic composition of the disclosure can be administered with a
needleless hypodermic injection device, such as the devices disclosed in U.S. Patent Nos.
5,399,163; 5,383,851; 5,312,335; 5,064,413; 4,941,880; 4,790,824; or 4,596,556. Examples
of well-known implants and modules useful in the present disclosure include: U.8S. Patent
No. 4,487,603, which discloses an implantable micro-infusion pump for dispensing
medication at a controlled rate; U.S. Patent No. 4,486,194, which discloses a therapeutic
device for administering medicants through the skin; U.S. Patent No. 4,447,233, which
discloses a medication infusion pump for delivering medication at a precise infusion rate;
U.S. Patent No. 4,447,224, which discloses a variable flow implantable infusion apparatus
for continuous drug delivery; U.S. Patent No. 4,439,196, which discloses an osmotic drug
delivery system having multi-chamber compartments; and U.S. Patent No. 4,475,196, which
discloses an osmotic drug delivery system. Many other such implants, delivery systems, and
modules are known to those skilled in the art.

[0229] In certain case, the human monoclonal antibodies or antigen binding portions
thereof of the disclosure can be formulated to ensure proper distribution in vivo. For
example, the blood-brain barrier (BBB) excludes many highly hydrophilic compounds. To
ensure that the therapeutic compounds of the disclosure cross the BBB (if desired), they can
be formulated, for example, in liposomes. For methods of manufacturing liposomes, see,
e.g., U.S. Patents 4,522,811; 5,374,548, and 5,399,331. The liposomes may comprise one or
more moieties which are selectively transported into specific cells or organs, thus enhance
targeted drug delivery (see, e.g., V.V. Ranade (1989) J. Clin. Pharmacol. 29:685).
Exemplary targeting moieties include folate or biotin (see, e.g., U.S. Patent 5,416,016 to Low
et al.); mannosides (Umezawa ef al., (1988) Biochem. Biophys. Res. Commun. 153:1038);
antibodies (P.G. Bloeman ef al. (1995) FEBS Lett. 357:140; M. Owais et al. (1995)
Antimicrob. Agenis Chemother. 39:180); surfactant protein A receptor (Briscoe ef al. (19935)
Am. J. Physiol. 1233:134); p120 (Schreier ef al. (1994) J. Biol, Cheni. 269:9090); see also K.
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human subjects, e.g., in vivo, to treat, prevent and to diagnose a variety of disorders. Asused

herein, the term "subject” is intended to include human and non-human animals. Non-human
animals includes ali vertebrates, e.g., mammals and non-mamrmnals, such as non-human
primates, sheep, dogs, cats, cows, horses, chickens, amphibians, and reptiles. Preferred
subjects include human patients having disorders mediated by a.5B1 activity. The methods
are particularly suitable for treating human patients having a disorder associated with
aberrant 581 expression. When antibodies to 0581 are administered together with another
agent, the two can be administered in either order or simultaneously.

[0231] Given the specific binding of the antibodies of the disclosure for w51, the
antibodies of the disclosure can be used to specifically detect a581 expression on the surface
of cells and, moreover, can be used to purify a¢5p1 via immunoaffinity purification.

[0232] Furthermore, given the expression of a5p1 on various tumor cells (see, e.g.
Example 6, Figure 7), and its involvement in angiogenesis, the human antibodies, antibody
compositions and methods of the present disclosure can be used to treat a subject with
abnormal cell growth, e.g., a disorder characterized by the presence of tumor cells expressing
a5B1 including, for example, mesothelioma, hepatobilliary (hepatic and billiary duct), a
primary or secondary CNS tumor, a primary or secondary brain tumor, lung cancer (NSCLC
and SCLC), bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck,
cutaneous or intraocular melanoma, ovarian cancer, colon cancer, rectal cancer, cancer of the
anal region, stomach cancer, gastrointestinal {gastric, colorectal, and duodenal), breast
cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the endometrium,
carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, Hodgkin’s
Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine

sysiem, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal
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lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS
lymphoma, non-Hodgkin’s lymphoma, spinal axis tumors, brain stem glioma, pituitary
adenoma, adrenocortical cancer, gall bladder cancer, multiple myeloma, cholangiocarcinoma,
fibrosarcoma, neuroblastoma, retinoblastoma, or a combination of one or more of the
foregoing cancers.

[0233] In one case, the antibodies (e.g., human monoclonal antibodies, multispecific
and bispecific molecules and compositions) or antigen binding portions thereof of the
disclosure can be used to detect levels of @581, or levels of cells which contain a5B1 on their
membrane surface, which levels can then be linked to certain disease symptoms.
Alternatively, the antibodies can be used to inhibit or block .51 function which, in turn, can
be linked to the prevention or amelioration of certain disease symptoms, thereby implicating
a5B1 as a mediator of the disease. This can be achieved by contacting a sample and a control
sample with the anti-a5B1 antibody under conditions that allow for the formation of a
complex between the antibody and a.5p1. Any complexes formed between the antibody and
o.5B1 are detected and compared in the sample and the control.

[0234] In another case, the antibodies (e.g., human antibodies, multispecific and
bispecific molecules and compositions) or antigen binding portions thereof of the disclosure
can be initially tested for binding activity associated with therapeutic or diagnostic use i
vitro. For example, compositions of the disclosure can be tested using the flow cytometric
assays described in the Examples below.

{0235] The antibodies (e.g., human antibodies, multispecific and bispecific
molecules, immunoconjugates and compositions) or antigen binding portions thereof of the
disclosure have additional utility in therapy and diagnosis of o5p1-related diseases. For
example, the human monoclonal antibodies, the multispecific or bispecific molecules and the
immunoconjugates can be used 10 elicit in vivo or in vitro one or more of the following
biological activities: to inhibit the growth of and/or kill a cell expressing aSB1; to mediate
phagocytosis or ADCC of a cell expressing i3B! in the presence of human effector cells, or

to block 581 ligand binding to a.541.
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[0236] In a particular case, the antibodies (e.g., human antibodies, multispecific and
bispecific molecules and compositions) or antigen binding portions thereof are used in vivo
to treat, prevent or diagnose a variety of a5p1-related diseases. Examples of a5B1-related
diseases include, among others, abnormal cell growth, such as cancer. In one embodiment,
the abnormal cell growth is cancer, including, but not limited to, mesothelioma, hepatobilliary
(hepatic and billiary duct), a primary or secondary CNS tumor, a primary or secondary brain
tumor, lung cancer (NSCLC and SCLC), bone cancer, pancreatic cancer, skin cancer, cancer
of the head or neck, cutaneous or intraocular melanoma, ovarian cancer, colon cancer, rectal
cancer, cancer of the anal region, stomach cancer, gastrointestinal (gastric, colorectal, and
duodenal), breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
Hodgkin’s Disease, cancer of the esophagus, cancer of the small intestine, cancer of the
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate
cancer, testicular cancer, chronic or acute leukemia, chronic myeloid leukemia, lymphocytic
lymphomas, cancer of the bladder, cancer of the kidney or ureter, renal cell carcinoma,
carcinoma of the renal pelvis, neoplasms of the central nervous system (CNS), primary CNS
lymphoma, non-Hodgkin’s lymphoma, spinal axis tumors, brain stem glioma, pituitary
adenoma, adrenocortical cancer, gall bladder cancer, multiple myeloma, cholangiocarcinoma,
fibrosarcoma, neuroblastoma, retinoblastoma, or a combination of one or more of the
foregoing cancers.

{0236] Suitable routes of administering the antibody compositions (e.g., human
monoclonal antibodies, multispecific and bispecific molecules and immunoconjugates ) or
antigen binding portions thereof of the disclosure in vivo and in vitro are well known in the
art and can be selected by those of ordinary skill. For example, the antibody compositions
can be administered by injection {e.g., intravenous or subcutaneous). Suitable dosages of the
molecules used will depend on the age and weight of the subject and the concentration and/or
formulation of the antibody composition.

[0237] As previously described, human anti-a5B1 antibodies or antigen binding
portions thereof of the disclosure can be co-administered with one or other more therapeutic

agents, ¢.g., a cytotoxic agent, a radiotoxic agent or an immunosuppressive agent. The
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antibody can be linked to the agent (as an immunocomplex) or can be administered separate
from the agent. In the latter case (separate administration), the antibody can be administered
before, after or concurrently with the agent or can be co-administered with other known
therapies, e.g., an anti-cancer therapy, e.g., radiation. Such therapeutic agents include,
among others, anti-neoplastic agents such as doxorubicin (adriamycin), cisplatin bleomycin
sulfate, carmustine, chlorambucil, and cyclophosphamide hydroxyurea which, by themselves,
are only effective at levels which are toxic or subtoxic to a patient. Cisplatin can be
intravenously administered as a 100 mg/dose once every four weeks and adriamycin is
intravenously administered as a 60 to 75 mg/ml dose once every 21 days. Co-administration
of the human anti-a.551 antibodies, or antigen binding fragments thereof, of the present
disclosure with chemotherapeutic agents provides two anti-cancer agents which operate via
different mechanisms which yield a cytotoxic effect to human tumor cells. Such
co-administration can solve problems due to development of resistance to drugs or a change
in the antigenicity of the tumor cells which would render them unreactive with the antibody.

[0238] Target-specific effector cells, e.g., effector cells linked to compositions (e.g.,
human antibodies, multispecific and bispecific molecules) of the disclosure can also be used
as therapeutic agents. Effector cells for targeting can be human leukocytes such as
macrophages, neutrophils or monocytes. Other cells include eosinophils, natural killer cells
and other IgG- or IgA-receptor bearing cells. If desired, effector cells can be obtained from
the subject to be treated. The target-specific effector cells can be administered as a
suspension of cells in a physiologically acceptable solution. The number of cells
administered can be in the order of 10% to 10° but will vary depending on the therapeutic
purpose. In general, the amount will be sufficient to obtain localization at the target cell, e.g.,
a tumor cell expressing a.5p1, and to effect cell killing by, e.g., phagocytosis. Routes of
administration can also vary.

[0239] Therapy with target-specific effecior cells can be performed in conjunction
with other techniques for removal of targeted cells. For example, anti-tumor therapy using
the compositions (e. g., human antibodies, multispecific and bispecific molecules) of the
disclosure and/or effector cells armed with these compositions can be used in conjunction
with chemotherapy, Additionally, combination immunotherapy may be used to direct two

distinct cytotoxic effector populations toward tumor cell rejection. For example, anti-a5p1
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antibodies linked to anti-Fc-gamma RI or anti-CD3 may be used in conjunction with IgG- or
Ig A-receptor specific binding agents.

[0240] Bispecific and multispecific molecules of the disclosure can also be used to
modulate FcyR or FeyR levels on effector cells, such as by capping and elimination of
receptors on the cell surface. Mixtures of anti-Fc receptors can also be used for this purpose.

[0241] The compositions (e.g., human, humanized, or chimeric antibodies,
multispecific and bispecific molecules and immunoconjugates) of the disclosure which have
complement binding sites, such as portions from IgGl, -2, or -3 or IgM which bind
complement, can also be used in the presence of complement. In one case, ex vivo treatment
of a population of cells comprising target cells with a binding agent of the disclosure and
appropriate effector cells can be supplemented by the addition of complement or serum
containing complement. Phagocytosis of target cells coated with a binding agent of the
disclosure can be improved by binding of complement proteins. In another case target cells
coated with the compositions (e.g., human antibodies, multispecific and bispecific molecules)
of the disclosure can also be lysed by complement. In yet another case, the compositions of
the disclosure do not activate complement.

[0242] The compositions {e.g., human, humanized, or chimeric antibodies,
multispecific and bispecific molecules and immunoconjugates) of the disclosure can also be
administered together with complement. Accordingly, within the scope of the disclosure are
compositions comprising human antibodies, multispecific or bispecific molecules and serum
or complement. These compositions are advantageous in that the complement is located in
close proximity to the human antibodies, multispecific or bispecific molecules.
Alternatively, the human antibodies, multispecific or bispecific molecules of the disclosure
and the complement or serum can be administered separately.

[0243] Also within the scope of the present disclosure are kits comprising the
antibody compositions of the disclosure (e.g., human antibodies, bispecific or multispecific
molecules, or immunoconjugates) and instructions for use. The kit can further contain one
ore more additional reagents, such as an immunosuppressive reagent, a cytotoxic agent or a
radiotoxic agent, or one or more additional human antibodies or antigen binding portions
thereof of the disclosure (e.g., a human antibody having a complementary activity which

binds to an epitope in the o5B1 antigen distinct from the first human antibody).
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[0244] Accordingly, patients treated with antibody compositions of the disclosure
can be additionally administered (prior to, simultaneously with, or following administration
of a human antibody of the disclosure) another therapeutic agent, such as a cytotoxic or
radiotoxic agent, which enhances or augments the therapeutic effect of the human antibodies.

[0243] In other cases, the subject can be additionally treated with an agent that
modulates, e.g., enhances or inhibits, the expression or activity of Fey or Fey receptors by, for
example, treating the subject with a cytokine. Cytokines for administration during treatment
with the multispecific molecule include granulocyte colony-stimulating factor (G-CSF),
granulocyte- macrophage colony-stimulating factor (GM-CSF), interferon-y (IFN-y), and
tumor necrosis factor (TNF).

[0246] The compositions (e.g., human antibodies, multispecific and bispecific
molecules) of the disclosure can also be used to target cells expressing FcyR or 51, for
example for labeling such cells. For such use, the binding agent can be linked to a molecule
that can be detected. Thus, the disclosure provides methods for localizing ex vivo or in vitro
cells expressing Fc receptors, such as FcyR, or o581, The detectable label can be, e.g., a
radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor.

[0247] In a particular case, the disclosure provides methods for detecting the
presence of a5p1 antigen in a sample, or measuring the amount of «5p1 antigen, comprising
contacting the sample, and a control sample, with a human monoclonal antibody, or an
antigen binding portion thereof, which specifically binds to a581, under conditions that
allow for formation of a complex between the antibody or portion thereof and o5B1. The
formation of a complex is then detected, wherein a different complex formation between the
sample compared to the control sample is indicative the presence of o581 antigen in the
sample.

{0248] In other cases, the disclosure provides methods for treating an a5p1 mediated
disorder in a subject, e.g., abnormal cell growth such as cancer, by administering to the
subject the human antibodies or antigen binding portions thereof described above. Such
antibodies and derivatives thereof are used to inhibit a5B1 induced activities associated with
certain disorders, e.g., angiogenesis, proliferation, and differentiation. By contacting the

antibody with o581 (e.g., by administering the antibody to a subject), the ability of a.5B1 to
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induce such activities is inhibited and, thus, the associated disorder is treated. The antibody

composition can be administered alone or along with another therapeutic agent, suchasa
cytotoxic or a radiotoxic agent which acts in conjunction with or synergistically with the
antibody composition to treat or prevent the o381 mediated disease.

[0249] In yet another case, immunoconjugates of the disclosure can be used to target
compounds (e.g., therapeutic agents, labels, cytotoxins, radiotoxoins immunosuppressants,
etc.) to cells which have a5p1 cell surface receptors by linking such compounds to the
antibody. Thus, the disclosure also provides methods for localizing ex vive or in vivo cells
expressing 581 (e.g., with a detectable label, such as a radioisotope, a fluorescent
compound, an ¢nzyme, or an enzyme co-factor). Alternatively, the immunoconjugates can
be used to kill cells which have o551 cell surface receptors by targeting cytotoxins or
radiotoxins to aSp1.

[0250] The present disclosure is further illustrated by the following examples which
should not be construed as further limiting. The contents of all figures and all references,
patents and published patent applications cited throughout this disclosure are expressly

incorporated herein by reference in their entirety.

EXAMPLES
Example 1: Generation of a Hybridoma Producing Anti-o5p1 Antibody
[0251] llustrative antibodies in accordance with the disclosure were prepared,
selected, and assayed as follows:

Immunization and hybridoma generation:

[0252] The following immunogens were used for hybridoma generation: purified
recombinant human integrin-a5 protein-Fc; integrin-.5-His (R&D Systems, custom order);
NIH3T3 cells transfected to express human o3; a Jurkat cell line, a U-937 cell line (ATCC
Cat No CRL-1593) and a K~562 cell line (ATCC Cat No CCL-243) which naturally express
human integrin a5p1.

[0253] Purified recombinant human integrin-ad protein-Fc is a chimeric construct of
the extracellular domain of human integrin a5 (amino acids 42-995) fused to a rat Fc domain
that was cloned into the pSecTag2 vector and expressed using the 293-FreeStyle system

(Invitrogen). NIH3T3 cells, transfected to express human a5, were produced as follows.
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cloned from full-length human integrin a5 MGC clone (Invitrogen) and subcloned into a
retrovirus expression vector (pBabe). The virus particles were generated and used to infect
NIH3T3 cells (ATCC Cat No. CRL-1658). Puromycin was added to select for positive stable
cell clones. Western Blot and FACS analyses of human a5 protein expression were
performed to pick the high expression stable cell clones.

[0254] Fully human monoclonal antibodies to human integrin 0581 were prepared
using human Ig transgenic mouse strain Hco7/Hcol2 as well as the human
transchromosomal/transgenic strain, KM (Medarex, Inc.). These strains all express fully
human antibodies that are indistingnishable from antibodies isolated from humans. In these
mouse strains, the endogenous mouse kappa light chain gene has been homozygously
disrupted as described in Chen et al. (1993) EMBO J. 12:811-820 and the endogenous mouse
heavy chain gene has been homozygously disrupted as described in Example 1 of PCT
Publication WO 01/09187. Each of these mouse strains carries a human kappa light chain
iransgene, KCo3, as described in Fishwild et al. (1996) Nature Biotechnology 14:845-851.
The HCo7 strain carries the HCo7 human heavy chain transgene as described in U.S. Patent
Nos. 5,545,806, 5,625,825, and 5,545,807. The HCo12 strain carries the HCol2 human
heavy chain fransgene as described in Example 2 of PCT Publication WO 01/09187. The
HCo7/HCo12 strain carries both the HCo7 and the [{Co12 heavy chain transgenes. The KM
strain carries a human mini-chromosome as described in Ishida et al., (2002), Cloning and
Stem Cells, 4: 91-102.

[0255] To generate fully human monoclonal antibodies to «5p1, HuMab mice of
Hco7/Hco12 and KM strains were immunized with recombinant human integrin-¢.5 protein-
Fc or integrin-a5-His, NIH3T3 cells, transfected to express human o5, and Jurkat cell line,
U-937 cell line and K-562 cell line which naturally express human o581, General
immunization schemes for HuMab mice are described in Lonberg, N. et al (1994) Nature
368(6474): 856-859; Fishwild, D. et al. (1996) Nature Biotechnology 14: §45-851 and PCT
Publication WO 98/24884. The mice were 6-16 weeks of age upon the first infusion of
antigen. A purified recombinant preparation of human integrin-aS protein-Fc or integrin-.5-

his antigen (15-20 ug), a preparation of transfected NIH3T3 cells or Jurkat cells, U-937 cells,
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and K-562 cells (1 x 107 cells) was used to immunize the HuMab mice intraperitoneally (IP)

and subcutaneously (Sc).

[0256] Transgenic mice were immunized with antigen in Ribi adjuvant
intraperitoneally and subcutaneously in 1-4 week intervals (up to a total of 16
immunizations). The immune response was monitored in blood taken by retro orbital bleeds.
The serum was screened by FACS (as described below), and mice with sufficient titers of
anti-e5B1 human immunoglobulin were used for fusions. Mice were boosted intravenously
with antigen 3 and 2 days before sacrifice and removal of the spleen and/or lymph nodes.
Typically, 10-20 fusions for each antigen were performed. A total of 60 Hco7/Hco12 and

KM mice were immunized. Several dozen mice were immunized for each antigen.

Selection of HuMab Mice Producing Anti-a35B1 Antibodies:

[0257) To select HuMab mice producing antibodies that bound a5p1, sera from
immunized mice were screened by flow cytometry (FACS) for binding to a cell line
expressing full length human o531, and not to a control cell line not expressing a.531.
Briefly, aS-expressing NIH3T3 cells were incubated with serum from immunized mice
diluted at 1:20. Cells were washed and specific antibody binding was detected with FITC-
labeled anti-human IgG Ab. Flow cytometric analyses were performed on a FACS flow
cytometry instrument (Becton Dickinson, San Jose, CA). Mice that developed the highest
titers of anti-0581 antibodies were used for fusions. Fusions were performed as described
below and hybridoma supernatants were tested for anti-a531 activity by FACS,

Generation of Hybridomas Producing Human Monoclonal Antibodies to a581:

[0258] The mouse splenocytes and/or lymph node lymphocytes, isolated from the
HuMab mice, were fused using electrofusion (E-fusion, Cyto Pulse™ technology, Cyto
Pulse™ Sciences, Inc., Glen Burnie, MD) to the mouse myeloma cell line, Sp2/0 (ATCC,
CRL-1581, Manassas, VA), using manufacturer recommended protocols. Briefly, single cell
suspensions of splenic and/or lymph node lymphocytes from immunized mice were fused to
equal number of Sp2/0 nonsecreting mouse myeloma cells using E-fusion. Cells were plated
at approximately 2x10* splenocytes /well in flat bottom microtiter plates, and incubated for
10 to 14 days in selective medium containing 10% fetal bovine serum, 10% P388D1 (ATCC,
CRL-TIB-63) conditioned medium, 3 to 5% (IGEN) in DMEM (Mediatech, Herndon, VA,
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7185). After 1 to 2 weeks, cells were cultured in medium in which the HAT was replaced
with HT, Approximately 10 to 14 days after cell plating supernatants from individual wells
were screened first for whether they contained human gammea, kappa antibodies. The
supernatants which were scored positive for human gamma, kappa were then subsequently
screened by FACS (described above) for human anti-aSg1.

Monoclonal IeG antibodies:

[0259] The antibody secreting hybridomas were transferred to 24 well plates,
screened again and, if confirmed positive for human anti-o581 IgG monoclonal antibodies,
were subcloned at least twice by limiting dilution. The stable subclones were then cultured in
vitro to generate small amounts of antibody in tissue culture medium for further
characterization. The procedures described above were used to produce several anti-a5p1
monoclonal antibodies, including antibodies designated as “22B5”, “24C7”, “1D9”, and

“2D27, which are described herein.

Example 2: Structural Characterization of Human Monoclonal Antibody 22B5

[0260] The cDNA sequences encoding the heavy and light chain variable regions of
the 22B5 monoclonal antibody were obtained from the 22B5 hybridoma using standard PCR
techniques and were sequenced using standard DNA sequencing techniques.

[0261] The nucleotide and amino acid sequences of the heavy chain variable region
of 22B5 are shown in Figures 1A and 1B and in SEQ ID NOs: 11 and 7, respectively. The
nucleotide and amino acid sequences of the light chain variable region of 22B5 are shown in
Figures 1C and 1D and in SEQ ID NOs: 12 and 8, respectively.

[0262] The subclass of the original 22B5 molecule was IgG4. The IgG subclass was
switched to [gG1 to provide FecyR binding and effector functions, such as ADCC. Three
mutations were introduced into the Ig(Gl constant region (S247D, A338L, and 1340E) by
site-directed mutagenesis to further increase binding to FeyRs and effector function activity.
22B5 with the IgG1 subclass and containing these three mutations is referred to as
“22BS/DLE” or “22B5 IgG1 DLE”. Two mutations of the heavy chain variable domain were

returned to germ line 10 minimize immunogenicity (I30S and N338). No mutations were
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found in the light chain variable sequence. The heavy chain of 22B5/DLE is shown as SEQ

ID NO: 9, while the light chain of 22B5/DLE is shown as SEQ ID NO: 10.

[0263] Comparison of the 22B5 heavy chain immunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 22B5 heavy
chain utilizes a Vy segment from human germline Vy 4-39, a D segment from the human
germline 3-10, and a JH segment from human germline JH 6b. The alignment of the 22B5
Vy sequence to the germline Vi 4-39 sequence is shown in Figure 2. Further analysis of the
22B5 Vy sequence using the Kabat system of CDR region determination led to the
delineation of the heavy chain CDR1, CDR2 and CD3 regions as shown in Figure 1B, and in
SEQ ID NOs: 1, 2 and 3, respectively.

[0264] Comparison of the 22B5 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 22B5 light
chain utilizes a V;, segment from human germline VK L6 and a JK segment from human
germline JK 4. The alignment of the 22B5 V,, sequence to the germline VK L6 sequence is
shown in Figure 2. Further analysis of the 22B5 V| sequence using the Kabat system of
CDR region determination led to the delineation of the light chain CDR1, CDR2 and CD3
regions as shown in Figure 1D, and in SEQ ID NOs: 4, 5 and 6, respectively.

Example 3: Characterization of Binding Specificity and Binding Kinetics of Human
Monoclenal Antibody 22B5

[0265] In this example, binding affinity and binding kinetics of the 22B5 human anti-
o581 antibody with the IgG1 DLE mutations (22B5/DLE) were examined by Biacore
analysis. Also, binding specificity was examined by flow cytometry (FACS).
Binding affinity and kinetics

[0266] Binding kinetics and nominal avidity of 22B5/DLE to the extracellular
domain of a5B1 was determined using Biacore analysis (Biacore AB, Uppsala, Sweden). To
perform BIAcore kinetic analyses, the 22B5/DLE antibody was immobilized on a biosensor
chip and various concentrations of human recombinant a581 extracellular domain were
flowed across the surface at 25.0°C (see Figure 3). The binding data were fit globally to a
simple one-to-one binding model with drifting baseline. 22B5/DLE binds reversibly to a5p1.

The binding constant (Kp) to human recombinant 0531 extracellular domain ranged from 2.7



435440445 Lea Ser Lea Ser Pro Ay Lys 450455 <210> 10 <211> 214 <212>
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to 4.1 nM. The Kp was greater when measured in the absence of divalent cations, consistent

with cation-dependent activation of integrin. The kinetic binding parameters ranged from 3.4
x 107 to 4.5 x 10° M™'s™! for the on-rate and from 1.2 x 107 to 1.4 x 102 5! for the off-rate
(see Figure 3 and Table 1).

[0267] To obtain a nominal avidity measurement, human recombinant a531
extracellular domain was immobilized on a biosensor chip and various concentrations of
22B5/DLE were flowed across the surface at 25.0°C. A nominal avidity value was estimated

to be 0.05 pM in 20 mM HEPES pH 7.4, 150 mM NaCl, 0.005 % P20 with 4.0 mM MgCl,.

Table 1: Summary of Binding and Kinetic Data Obtained from BIAcore Studies

Affinity of 22B5/DLE for a5f1 (Biacore)
KD (CaC]z) 2.7 M
Kp (MgCly) 4.1 nM
On rate (Kony (CaCly) 45x10° Mg
On rate (Kon) (MgCly) 34x10° M5
Off rate (Ko} (CaCly) 12x10%¢"
Off rate (Ko} (MgCly) 14x%x107g"
Avidity of 22B5/DLE for o551 (Kp, Biacore) 0.05 pM

CaCl, refers to buffer conditions of 10 mM HEPES pH 7.4, 150 mM NaCl, 0.005% P20 with
4.0 mM CaCly; MgCl, refers to buffer conditions of 10 mM HEPES pH 7.4, 150 mM NaCl,
0.005% P20 with 4.0 mM MgCl,.

Cellular affinity for @581 determination by FACS
[0268] The 22B5/DLE antibody was tested for its binding affinity to cell surface

integrin o5 using a FACS assay, employing endogenous human integrin a5p1 expressing
cells (HUVEC). Briefly, the cells were detached using trypsin-EDTA and washed with cold
PBS. After being aliquoted into 96-well plates, the cells were blocked by serum and
incubated with different concentrations of specific mAb for 1 hour at 4°C. Subsequently, the
cells were washed and incubated with an anti-human k secondary antibody conjugated with
the R-PE fluorophore and analyzed using a FACSCalibur flow cytometer. 10,000 events
were collected for each sample without applying any gating. For Kp determination, the
Geometric Mean of each sample histogram was calculated and plotted as a function of the
mAb concentration. Kp was calculated after fitting to a two-state equilibrium model.

22B5/DLE binds to endogenous a5B1 with Kp of 2.15 nM (n=4) in HUVEC (sce Figure 4).
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Example 4: Affinity for Fey Receptors by Biacore

[0269] The ability of 22B5/DLE, which contains the IgG1 DLE triple mutations (as
discussed previously in Example 2), to enhance binding to the FeyRs was evaluated in a
Biacore binding experiment. The FeyR binding affinities of 22B5/DLE were compared with
the binding affinity of wild type (wt) IgG1. The three classes of FcyRs tested were: 1) the
high affinity receptor FcyRI; 2) the two polymophic variants of the low affinity receptor
FeyR1la/131H and FeyRI1Ia/131R; and 3) the two polymorphic variants of the medium
affinity receptor, FcyRIlla/158F and FeyRIlla /158V. The results (shown in Figure 5, and
summarized in Table 2) show an approximate 6-fold increase for the high affinity receptor
FcyRI. A 122- and 70-fold enhancement for binding to the medium affinity receptor
FeyRIII/158F and 158V, respectively, was observed. The binding affinity comparison of
22B5/DLE and wild type [gG1 was also evaluated against the murine Fey receptors. The

greatest enhancement in binding was to the mFeyRIV, followed by mFcyRI, and mFeyRIII
(see Figure 5).

Table 2: Biacore binding to FeyRs (Kp, Fold enhancement over wt IgG1)

FeyR Kp (Fold enhancement over wt IgG1)
Human FeyRI 5.8 1M (6 X)

Human FeyRIIa/131H 1000 nM (1.6 X)

Human FeyRIIa/131R 650 nM (2.3 X)

Human FeyRIII/158F 27 nM (122 X)

Human FeyRIII/ 158V 9.4 nM (70 X)

Murine FcyRI 96 nM (14 X)

Murine FeyRIII 1700 nM (5 X)

Murine FcyRIV 9.1 nM (260 X)
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[0270] The ability of 22B5/DLE to interrupt integrin a531-mediated cell adhesion
was tested. Cell adhesion assays were performed by pre-incubating HUVEC cells with an
antibody (22B5/DLE, 22B5 1gG1, 1gG2 and IgG4 subclass variants, or a negative control
mAb (BHA2 1gG1)) and subsequently plated in fibronectin (FN) or collagen coated plates.
HUVEC cells (15,000) were mixed with antibody in adhesion buffer (Hepes-buffered salt

solution containing glucose and bovine serum albumin) for 20 minutes at room temperature,
Cells were added to the wells of 96-well plate coated with fibronectin or collagen, and
allowed to adhere to the plate for one hour at 37°C / 5% CO,. Non-adherent cells were
removed by washing each well three times. The amount of adherent cells remaining in each
well was measured. The adherent cells were lysed by the addition of a buffer containing the
CyQUANT GR dye and fluorescence was measured at Ex/Em: 485/535 nm with a plate
reader. As can be seen in Figure 6, function-blocking integrin a5f1 mAbs selectively inhibit
HUVEC adhesion to fibronectin, but not to collagen (negative control). As shown in Figure
6, the ICso for 22B5/DLE and its subclass variants (wild type [gG1, IgG1 DLE, [gG2, and
1gG4) were similar in this one-hour assay. These data demonstrate that binding of the
antibody with a5 and/or ¢5B1 inhibits binding of the integrin with fibronectin. These data
further indicate that the antibody binds o581 when it is expressed on the surface of the cells.
That is, the epitope recognized by the antibody is available when the o5 and B1 chains are
associated and the epitope is available for binding when the integrin is expressed on the cell

surface.

Example 6: In-vitro ADCC Effector Function

[0271] Effector function activities were assessed through ADCC assays in the
presence of human peripheral blood mononuclear cells (PBMCs) against a5B1-positive target
cells using standard methods. Integrin a5 expression levels across a range of cell lines were
measured by Western blot analysis, as follows. Cells were lysed in RIPA Lysis Buffer
{Upstate) containing protease (Roche) and phosphatase inhibitors (Calbiochem). Lysates (3
ug of total protein each) were electrophoresed on SDS-PAGE gel and immunoblotied with

anti-integrin a5 antibodies. Immunoreative bands were identified and analyzed by Odyssey
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Infrared Imaging System from LI-COR Bioscience. An example of the range of expression

is shown in Figure 7.

10272] To measure ADCC, effector cells (PBMCs) were isolated using Ficoll
gradient centrifugation from San Diego Blood Bank samples, according to standard methods.
Ten thousand target cells (HUVEC or tumor lines) were pre-incubated with antibody in
growth medium at room temperature for 20 minutes, then one million human PBMCs
(E:T=100:1) were added, and the mixture was incubated at 37°C/5% CO; for 4 hours.
ADCC mediated cell lysis was measured using lactate dehydrogenase (LDH) release
detection (Roche) or ToxiLight BioAssay Kit (Cambrex), following standard protocols.

[0273] 22B5/DLE binds to tumor or endothelial-expressed integrin o581 and
promotes ADCC (up to 80% target cell lysis) with an ECsg of 0.04 nM compared with 0.23
nM for wt 22B5 IgG1. These data indicate that the DLE mutation enhanced ADCC activity
compared with wild type IgGl. No ADCC was observed for either 22B5 IgG2 or 22B5 [gG4
in the four-hour assay. KLH IgG1 was used as a negative control mAb. Examples of ADCC
in HUVEC and a representative tumor line (U87MG) are shown in Figure 8 (representatives
of both detection methods).

[0274] The cellular cytotoxicity induced by 22B5/DLE and wt 22B5 IgG1 correlates
with the level of a5B1-expression by the cell line, as shown by the data provided in Figure 9.
The cells with highest expression of 551 (panel A, US7MG) demonstrated the highest level
of cell toxicity, while the cell ines with medium expression (Figure 9, Hs578T and 373,a5)
demonstrated intermediate cytotoxicity. Notably, 22BS/DLE enhanced the ADCC effects in
M24met cells, which expressed low level of @531 (examples in the lower panel of Figure 9).
These data demonstrate that ADCC is mediated, at least in part, by antibody binding with

0.5B1 expressed by the cell.

Example 7: In Vivo Anti-metastatic Efficacy

[0275] In addition to its pro-proliferation, pro-migration and pro-survival activities in
endothelial and tumor cells, integrin a5f1 is also implicated in tumor metastasis by
promoting tumor cell extravasation and migration to distant organs. The following study

aimed to demonstrate anti-metastatic efficacy of 22B5/DLE in a preclinical model.

Inhibition of A549-Luc Experimental Metastasis to the Lung
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[0276] A549-Luc is a human non-smali cell lung cancer (NSCLC) cell line
transfected with the luciferase gene. When implanted intravenously, it preferably localizes in
the lung, which can be measured by bioluminescence imaging (BLI). In this study, A549-
Luc cells were injected (3x10° per animal) via tail vein in SCID BALB/c mice that had
received a pre-dose of the relevant antibody two days prior to the injection. Following
implantation, animals were dosed once a week until week 8. BioJuminescence of individual
animals was measured once a week until week 20.

[0277] 22B5/DLE exhibited superior anti-tumor metastasis efficacy with a TGI
(tumor growth inhibition) of 97% at week 8§ (final week of dosing), which is statistically
significant (p<0.01) compared with the control group. Dosing with 22B5 1gG2, which is not
expected to mediate ADCC in this model, also achieved a significant TGI of §5% at week 8
(Figure 10A). The p values of the comparison between 22B5/DLE and 22B5 [gG2 at weeks
5,6, 7, and 8 were 0.07, 0.03, 0.08 and 0.17, respectively. All treatments were stopped after
week 8 while daily monitoring for adverse physiological signs and weekly measurements by
BLI of the animals were continued.

[0278] Tumors in the 22B5/DLE treated group remained suppressed through week
13, whereas those in 22B5 [gG2 treated group began to grow rapidly approximately 2 weeks
after dosing cessation (Figure 10B). The study end point was considered reached when
tumor BLI reached 1x10® photons/second, at which time the mice were sacrificed. The
Kaplan-Meier plot (Figure 10C) shows that 22B5/DLE significantly extended the median
survival time of the animals to 20 weeks compared with 14 weeks for 22B5 IgG2 treated
animals and 10 weeks for the control group.

[0279] These data demonstrate that in this model, the anti-tumor effect of 22BS is not
mediated exclusively by ADCC. That is, 22B5-1gG2 inhibited tumor growth/invasion even
though human IgG?2 is not known to mediate effector functions, including cell cytotoxicity,
and yet the antibody mediated anti-tumor effects. Further, the data demonstrated that tumor
growth remained suppressed after administration of 22B5-1gG1-DLE was stopped. These
data show that blocking of a5p1 binding with FN mediates an anti-tumor effect (22B5-IgG2)
which is further enhanced by ADCC (22B5-IgG1/DLE).
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Example 8: Structural Characterization of Human Monoclonal Antibodies 24C7, 1D9,
and 2D2

[0280] The cDNA sequences encoding the heavy and light chain variable regions of
the 24C7, 1D9, and 2D2 monoclonal antibodies were obtained from the 24C7, 1D9, and 2D2
(respectively) hybridomas using standard PCR techniques and were sequenced using
standard DNA sequencing techniques.

[0281] The nucleotide and amino acid sequences of the heavy chain variable region
of 24C7 are shown in Figures 1E and 1F and in SEQ ID NOs: 21 and 19, respectively. The
nucleotide and amino acid sequences of the light chain variable region of 24C7 are shown in
Figures 1G and 1H and in SEQ ID NOs: 22 and 20, respectively.

[0282] The nucleotide and amino acid sequences of the heavy chain variable region
of 1D9 are shown in Figures 11 and 1] and in SEQ ID NOs: 31 and 29, respectively. The
nucleotide and amino acid sequences of the light chain variable region of 1D9 are shown in
Figures 1K and 1L and in SEQ ID NOs: 32 and 30, respectively.

[0283] The nucleotide and amino acid sequences of the heavy chain variable region
of 2D2 are shown in Figures 1M and IN and in SEQ ID NOs: 41 and 39, respectively. The
nucleotide and amino acid sequences of the light chain variable region of 1D9 are shown in
Figures 10 and 1P and in SEQ ID NOs: 42 and 40, respectively.

[0284] The subclass of the original 24C7, 1D9, and 2D2 molecules was IgG1. For
the IgG1 subclass, three mutations were introduced into the [gG1 constant region (8247D,
A338L, and I340E) by site-directed mutagenesis to further increase binding to FeyRs and
effector function activity. Thus, 24C7 with the IgG1 subclass and containing these three
mutations is referred to as “24C7/DLE” or “24C7 [gG1 DLE”. Similarly, analogous
antibodies with these three mutations are referred to herein as “1D9/DLE” or “1D9 IgG1
DLE”, and “2D2/DLE” or “2D2 IgG1 DLE”. Similarly, antibodies with the two mutations
S247D and [340E are referred to herein as “DE” mutants, e.g. “24C7/DE”, or “24C7 I1gG1
DE”. Similar designations for any of the antibodies as described herein and with any one,
two, or three of the mutations mentioned above, are referred to in a similar manner. For
example, “1D9/DE” refers to the 1D9 antibody as described herein, with an 1gG1 subclass
with the following mutations in the Fec region — $247D and 1340E, Similarly, “2D2/L.”
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[0285] Comparison of the 24C7 heavy chain immunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 24C7 heavy
chain utilizes a Vyy segment from human germline Vi 3-30.3, a D segment from the human
germline 7-27, and a JH segment from human germline JH 6b. Analysis of the 24C7 Vg
sequence using the Kabat system of CDR region determination led to the delineation of the
heavy chain CDR1, CDR2 and CD3 regions as shown in Figure 1F, and in SEQ ID NOs: 13,
14 and 15, respectively.

[0286] Comparison of the 24C7 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 24C7 light
chain utilizes a Vi segment from human germline VK L6 and a JK segment from human
germline JK 2. Analysis of the 24C7 Vi, sequence using the Kabat system of CDR region
determination led to the delineation of the light chain CDR1, CDR2 and CD3 regions as
shown in Figure 1H, and in SEQ ID NOs: 16, 17 and 18, respectively.

[0287] Comparison of the 1D9 heavy chain immunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 1D9 heavy
chain utilizes a Vy; segment from human germline Vi 3-30.3, and a JH segment from human
germline JH 6b. The D segment could not be assigned a germline gene because of extensive
mutations. Analysis of the 11D9 Vi sequence using the Kabat system of CDR region
determination led to the delineation of the heavy chain CDR1, CDR2 and CD3 regions as
shown in Figure 1J, and in SEQ ID NOs: 23, 24 and 25, respectively.

[0288] Comparison of the 1D9 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 1D9 light
chain utilizes a Vi segment from human germline VK L6 and a JK segment from human
germline JK 1. Analysis of 1D9 V| sequence using the Kabat system of CDR region
determination led to the delineation of the light chain CDR1, CDR2 and CD3 regions as
shown in Figure 1L, and in SEQ ID NOs: 26, 27 and 28, respectively.

(0289] Comparison of the 2D2 heavy chain immunoglobulin sequence to the known
human germline immunoglobulin heavy chain sequences demonstrated that the 2D2 heavy

chain utilizes a Vi segment from human germline Vi 3-30.3, a D segment from the human
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germline 7-27, and a JH segment from human germline JH 6b. Analysis of the 2D2 Vy
sequence using the Kabat system of CDR region determination led to the delineation of the
heavy chain CDR1, CDR2 and CD3 regions as shown in Figure IN, and in SEQ ID NOs: 33,
34 and 35, respectively.

[0290] Comparison of the 2D2 light chain immunoglobulin sequence to the known
human germline immunoglobulin light chain sequences demonstrated that the 2D2 light
chain utilizes a Vi, segment from human germline VK L6 and a JK segment from human
germline JK 3. Analysis of the 2D2 V|, sequence using the Kabat system of CDR region
determination led to the delineation of the light chain CDR1, CDR2 and CD?3 regions as
shown in Figure 1P, and in SEQ ID NOs: 36, 37 and 38, respectively. A table showing the
gene utilization for antibodies 22B35, 2D2, 24C7, and 1D9 monoclonal antibodies is shown

below as Table 3.

Table 3: Gene Utilization

Heavy Chain Light Chain
Antibody VH D JH YK JK
22B5 4-39 3-10 JH 6b Vk L6 JK 4
2D2 3-30.3 7-27 JH éb Vk L6 JK3
24C7 3-30.3 7-27 JH 6b Vk L6 JK2
1D9 3-30.3 Not determined | JH 6b Vk L6 JK 1

Example 9;: Characterization of Binding Specificity and Binding Kinetics of Human
Monoclonal Antibodies 22B5, 24C7, 1D9, and 2D2

10291] In this example, binding specificity of the 22BS, 24C7, 1D9, and 2D2 human
anti-¢5B1 antibodies of [gG1 subclass — with and without the [gG1 DLE mutations (i.e.
“22B5 GI DLE”, “22B5 G17, “1D9 G1 DLE”, “1D9 G1” etc.) was examined by flow
cytometry using fluorescence activated cell sorting (FACS).
Cellular affinity for ¢.5B1 determination by FACS

[0292] The 22B5/DLE, 24C7/DLE, 1D9/DLE, and 2D2/DLE antibodies were tested

for their binding affinity to cell surface integrin a5 using a FACS assay, employing
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plates, the cells were blocked by serum and incubated with different concentrations of
specific mAb for 1 hour at 4°C. Subsequently, the cells were washed and incubated with an
anti-human x secondary antibody conjugated with the R-PE fluorophore and analyzed using
a FACSCalibur flow cytometer. 10,000 events were collected for each sample without
applying any gating. For Kp determination, the Geometric Mean of each sample histogram
was calculated and plotted as a function of the mAb concentration. Kp was calculated after

fitting to a two-state equilibrium model. Results are shown in Figures 11A and 11B.

Example 10: In vitro ADCC Effector Function of Human Monoclonal Antibodies 22BS5,
24C7, 1D9, and 2D2
[0293] Effector function activitics were assessed through antibody-dependent cell-

- mediated cytotoxicity (ADCC) assays as described previously in Example 6. ECsq values for
promoting ADCC (up to 80% target cell lysis) in a representative tumeor line (U87MG) are
shown in Figure 12 for the antibodies 1D9, 1D9/DLE, 2D2/DLE, 22B5/DLE, and
24C7/DLE.

Example 11: In vive ADCC-dependent anti-tumor efficacy in a syngeneic model of
metastatic melanoma

[0294] To demonstrate an ADCC specific response the human monoclonal antibody
1D9/DLE (which binds to human and murine a581 but does not functionally neutralize a541)
was tested in a tumor growth inhibition (TGI) model in syngenic mice with intact immune
effector cells. Specifically, ADCC-mediated anti-tumor activity was evaluated in a
syngeneic mouse model in which murine melanoma B16F10 cells expressed a5p1. Integrin
0.5-expressing mouse melanoma line B16F10 is highly metastatic and primarily colonizes to
the lung once injected intravenously. The tumor cells were injected intravenously into
immune-competent C57BL/6 mice. B16F10 cells (2 x 10° per animal) were injected via tail
vein into the syngeneic host C57BL/6 mice pre-dosed with antibodies (10 mg/kg, n=10 per

group) 1 day prior to injection. The animals were dosed subcutaneously with antibody once
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ccaggctcct catctatgat gcatccaaca gggccactgg catcccagccl80 aggttcagtg
gcagt gggtc tgggaca gac ttcactctca ccatcag ca cct%ga gcct 240 gaagattttg

cagt t t at faveek fredeeaf 3c‘@§%&c§%&ﬁ“"§@]é&@fee§é%[ iced prGGE Mg vercgERsalee aldsy
t ggagat caa a321 <210> 23 <211> 6 <212> PRT <213> Human Page 9

[0295] As shown by the results in Figure 13, the 1D9/DLE antibody produced
significant in vivo anti-tumor efficacy indicating that an ADCC response alone is sufficient to
produce TGI. To delineate the specific impact of ADCC in the model, animals were treated
with 1D9 IgG2 (not known to mediate ADCC) and 1D9 IgG1 DLE (IgGl1 isotype with Fc
enhancement by virtue of the DLE mutations). A greater anti-tumor efficacy was observed
with 1D9 1gG1 DLE than with 1D9 IgG2. Because the isotype pairs have identical amino
acid sequences in the antigen binding domain and in virro activities, the data show that
enhanced ADCC as a result of DLE mutations was responsible for the superior efficacy of
1D9 IgG1 DLE.

Deposit Information

[0296] Applicants have deposited the heavy and light chain variable regions of the
antibody designated as 22B5 herein with the American Type Culture Collection (ATCC)
Manassas, VA 20110-2209 U.S.A. The 22B5 VH region was deposited on July 16, 2008,
and was assigned ATCC Deposit No. PTA-9377. The 22B5 VL region was deposited on
July 16, 2008, and was assigned ATCC Deposit No. PTA-9377. These deposits were made
under the provisions of the Budapest Treaty on the International Recognition of the Deposit
of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder
(Budapest Treaty). These deposits will be maintained without restriction in the ATCC
depository for a period of 30 years, or 5 years after the most recent request, or for the
effective life of the patent, whichever is longer, and will be replaced if the deposits become
non-viable during that period. Availability of the deposited materials is not to be construed
as a license to practice any aspects of the present disclosure in contravention of the rights
granted under the authority of any government in accordance with its patent laws. The
foregoing written specification is considered to be sufficient to enable one skilled in the art to
practice all aspects of the present disclosure. The present disclosure is not to be limited in
scope by the materials deposited since the deposited embodiment is intended as a single
illustration of certain aspects of the disclosure and any constructs that are functionally

equivalent are within the scope of this disclosure. The deposit of material herein does not



PC33646_PCT_ST25.txt <400> 23 Ser Thr Tyr Ala Met H s 15 <210> 24
<211> 17 <212> PRT <213> Human <400> 24 Val Ile Ser Tyr Asp Ay Ser
Asn Lys TywoOBgeo/wbroAsp Ser Val Lys 151015 Ay <210> 2&Taesbdmmoizbyz
<212> PRT <213> Human <400> 25 Arg Gu Ser Pro Pro Ile Tyr Tyr Tyr
Tyr Ay Met Asp Val 1510 <210> 26 <2Pf> 10 <212> PRT <213> Human

constitute an admission that the written description herein is inadequate to enable the practice
of any aspect of the disclosure, including the best mode thereof, nor is it to be construed as
limiting the scope of the claims to the specific illustrations that it represents. Indeed, various
modifications of the disclosure in addition to those shown and described herein will become
apparent to those skilled in the art from the foregoing description and fall within the scope of

the appended claims.



<400> 26 Arg Ala Ser @ n Ser Val Ser Ser Tyr Leu 1510 <210> 27 <211>
7 <212> PRT <213> Human <400> 27 Asp Ala Ser Asn Arg Ala Thr 15 <210>
28 <211> IwWOZIPHORART <213> Human <400> 28 G n G n Arg SET/AR00908304Fr O

Arg Thr

15

-95-

SUMMARY OF SEQUENCE LISTING (a.a. = amino acid; n.a. = nucleic acid)

SEQ ID NO: | SEQUENCE SEQID NO: | SEQUENCE
1 Vy CDR1 aa. 22BS 23 Vy CDRI1 aa. ID9
2 Vi CDR2 a.a. 22B5 24 Vy CDR2 a.a. 1DG
3 V3 CDR3 a.a. 22B5 25 Vy CDR3 a.a. 1D9
4 Vy CDRI a.a. 22B5 26 V. CDRI1 a.a. 1D9
5 Vy CDR2 a.a. 22B5 27 VL CDR2 a.a. 1D9
6 V¥, CDR3 a.a. 22B5 28 VL CDR3 a.a. 1D9
7 Vyaa. 22B5 29 Vyaa. 1D9
8 Vi aa. 22B5 30 Vi a.a. 1D9
9 Heavy a.a. 22BS/DLE 31 Vyn.a 1D9
10 Light a.a. 22BS 32 Vi n.a. 1D9
11 Vyun.a 22BS
12 Vi n.a, 22B5 33 Vy CDR1 a.a.2D2
34 Vy CDR2 a.a.2D2
13 Vy CDRI1 a.a. 24C7 35 Yy CDR3 a.a. 2D2
14 Vi CDR2 a.a. 24C7
15 V3 CDR3 a.a. 24C7 36 Vi CDR1 a.a. 2D2
37 V. CDR2 a.a. 2D2
16 V. CDR1 a.a. 24C7 38 V. CDR3 a.a.2D2
17 V. CDR2 a.a. 24C7
18 VL. CDR3 a.a. 24C7 39 Vyaa 2D2
40 Vy a.a.2D2
19 Vya.a. 24C7 41 Vyn.a. 2D2
20 Vi a.a. 24C7 42 Vi n.a 2D2
21 Vy n.a. 24C7 43 IgG1 a.a. heavy
chain constant
regions with A247D,
A3381.4, and 1340E
mutations
22 Vi n.a. 24C7 44 IgG1 a.a. light chain
constant region




Page 10 PC33646 PCT _ST25.txt <210> 29 <211> 122 <212> PRT <213>
Human <400> 29 Gn Val Gn Leu Val Qu Ser Gy Ay dy Vval Val Gn
Pro Ay Arg 151015 Ser Leu Arg Leu ser cys Ala Ala Ser Ay Phe Pro he
Ser Thr Tyr 202530 Ala Met H's Trp val Arg Gn Ala Pro Gy Lys Ay
Leu Gu Trp Val 354045 Ala Val Ile ser Tyr Asp Ay Ser Asn Lys Tyr
Tyr Ala Asp Ser Val 505560 Lys Gy Arg Phe Thr Ile Ser Arg Asp Asn

ser Lys Asn Thr Leu Tyr 65707580 -06 -
Claims
We claim:
L. An isolated monoclonal antibody capable of combining to integrin &581
comprising:

(a) a heavy chain variable region CDR1 comprising SEQ ID NO: 1;
(b) a heavy chain variable region CDR2 comprising SEQ ID NO: 2;
(c) a heavy chain variable region CDR3 comprising SEQ ID NO: 3;
(d) alight chain variable region CDR1 comprising SEQ ID NO: 4;

(e) a light chain variable region CDR2 comprising SEQ ID NO: 5; and
(f) a light chain variable region CDR3 comprising SEQ ID NO: 6.

2. The antibody of claim 1, comprising;
(a) a heavy chain variable region comprising the amino acid sequence of SEQ ID NO: 7;
and

(b) a light chain variable region comprising the amino acid sequence of SEQ 1D NO: 8.

3. The antibody of claim I or claim 2, where said antibody is a human full-length
IgG1 antibody, and wherein at least one amino acid in the Fc region of said antibody is
mutated, and further wherein said antibody exhibits greater ADCC than an identical

antibody wherein said at least one amino acid is not mutated.

4. The antibody of claim 3, wherein the at least one mutation occurs at amino acid

position serine 247, alanine 338, or isoleucine 340.



Leu Gn nmet Asn Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Qu ser Pro Pro Ile Tyr Tyr Tyr Tyr Gy net Asp Val
Trp 100105110 Ay Gn @y Thr Thr Val Thr Val ser Ser 115120 <210> 30
<211> 107 <212> PRT <213> Human <400> 30 Gu Ile Val Leu Thr G n Ser
Pro Ala Thr Leu Ser Leu Ser Pro Gy 151015 Gu Arg Ala Thr Leu ser
cys Arg Ala Ser G n ser Val Ser Ser Tyr 202530 Leu Ala Trp Tyr din
GnLys Pro dy Gn Ala Pro Arg Leu Leu.lle

5. The antibody of claim 3, where the at least one mutation is selected from the
group consisting of serine 247 to aspartic acid (S247D), alanine 338 to leucine (A338L),
and isoleucine 340 to glutamic acid (I340E).

6. The antibody of claim 5, where the antibody comprises the mutations S247D,
A338L, and I340E.

7. A composition comprising the antibody of claims 1 to 6, and a pharmaceutically

acceptable carrier.

8. An isolated nucleic acid molecule encoding the heavy and light chain of the

antibodies of any of claims 1 to 6.

9. An expression vector comprising the nucleic acid molecule of claim 8.

10. A host cell comprising the expression vector of claim 9.

11. A method for preparing an anti-a581 antibody comprising expressing the

antibody in the host cell of claim 10.

12. The antibody of any of claims 1 to 6, or the composition of claim 7, for use in

inhibiting growth of tumor cells expressing integrin o581.



354045 Tyr Asp Ala Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg the Ser
Gy 505560 Page 11 pc33646 Pcr_sT25.txt Ser Ay Ser Gy Thr Asp Phe
Thr Leu Thr Ile Ser Ser Leu Qu Pro 65707580 A u Asp Phe Ala Val Tyr

Tyr cys Gn Gn Arg Ser As 0:M409,859095 M Phe Gy Gn @y Thr
Lys Val Gu lle Lys ;@@,@g@&éﬁ%ﬁ%r%mh 366 <212> DNA <213> Human

<400> 31
égigg%@@gggﬁga%%gh?edgrggxt,g%ﬁtgtC t gggggaggc gtggtccagc ctgggaggtc

<120> Alpha-5 Beta-1 Antibodies and Their Uses
<130> PC33646

<160> 44

<170> PpatentIn version 3.4

<210> 1
<211l> ©6
<212> PRT
<213> Human

<400> 1
ier ser Ser Tyr grp Gly

<210> 2
<211> 16
<212> PRT
<213> Human

<400> 2
ser Ile Tyr Tyr Ser Gly Arg Asn Tyr Asn Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 3
<211> 15
<212> PRT
<213> Human

<400> 3
His Tyr Tyr Gly Ser Gly Ser Ser Tyr Tyr Tyr Tyr Asp Leu Asp
1 5 10 15

<210> 4
<211> 11
<212> PRT
<213> Human

<400> 4
Arg Ala ser Gln Ser val Ser Ser Tyr Leu Ala
1 5 10

<210> 5
<211l> 7
<212> PRT
<213> Human

<400> 5
Page 1




tcctgtgcag cctctggatt
ccaggcaagg ggctggagtg
gcagact ccg t gaagggccg
ct gcaaat ga acagcct gag
ASCETLAEC s AG-gCHACHR: C
I cctca366 <210> 32 <211> 321 <212> DNA <213> Hunman <400> 32
gaaattgtgt tgacacagtc

shel cgtgca gggecagtca
£ggaecaggct c ccaggcet cct

tt ®&Ht g gcagt gggtc

5

yattfiy cagtttatta

goggacegaagg t ggaaat caa

Gln Gin Arg Ser ?sn Trp Pro
1

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

<400>

Gln Leu Gln Leu
1

Thr

ser

Ala

ASp

Leu

Tyr

Gly

50

Ser

Lys

Arg

val

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

<400

125
PRT
Human

7

ser

Trp

35

Ser

Arg

Leu

His

Leu

20

Gly

Ile

val

ser

TYr

100

Gly

Glu ITe val Leu

1

Gin

Thr

Trp

Tyr

Thr

ser

85

Tyr

Glin

Thr

Glu

Cys

Ile

Tyr

Ile

70

val

Gly

Gly

GlIn

ser

Thr

Arg

ser

55

ser

Thr

Ser

Thr

Ser

ccccttcagt acctatgcta
ggtggcagtt atatcatatg
attcaccatc tccagagaca

a0C}, 0809

t ccagccacc
gagt gt t agc
cat ct at gat
t gggacagac
ct gt cagcag
a321 <210>

Leu

Gly

val

Gln

40

Gly

val

ala

Gly

Thr
120

Pro

Thr

Pro

Ser

25

Pro

Arg

ASp

Ala

s5er

105

val

Ala

Gly

10

Gly

Pro

Asn

Thr

ASD

S0

Ser

Thr

Leu

Gly

Gly

Tyr

Ser

75

Thr

Tyr

val

Thr Leu

10

Page

val

Ser

LyS

Asn

60

LYS

ala

Tyr

ser

Ser

2

Lys
Ile
Gly
45

Asn
Asn
val
Tyr

ser
125

BpcRCAgsL Lt
ac gtctggggcc

ctgtctttgt
agctacttag
gcat ccaaca
ttcactctca
cgt agcaact
33

Pro

ser

30

Leu

Pro

Gln

Tyr

Tyr

t gcact gggt ccgccaggct 120

at ggaagcaa
att ccaagaa
attactgtgc
aagggaccac

ct ccagggga
cct ggt acca
gggccact gg
ccat cagcag
ggcct cggac

Ser

15

Ser

Glu

Ser

Phe

Tyr

235

ASp

Glu

ser

Trp

Leu

ser

80

Cys

Leu

Leu Ser Pro Gly
i5

t aaat act ac180
cacgct gt at 240
gagagagt cc300
ggt caccgt ¢c360

aagagccacc60
acagaaacct 120
catcccagccl80
cct agagcct 240
gtt cggccaa300




<211> 5 <212> PRT <213> Human <400> 33 Ser Tyr Ala Met H s 15 Page 12
PC33646_PCT_ST25.txt <210> 34 <211> 17 <212> PRT <213> Human <408> 34
Val Ile Ser Phe Asp Ay Ser Thr Lys Tyr Tyr Ala Asp Ser Val Lys

151015 dy <210>
y <210- 35 211> 12 52122 BBT 310> Huren <400> 35

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val ser ser Tyr
20 25 30

Leu Ala Trp Tyr Gln GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ite Pro Ala arg Phe Ser Gly
50 55 60

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser ser teu Glu Pro

65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp Pro Leu
85 90 95

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys

100 105

<210> 9

<211> 455

<212> PRT

<213> Human

<400> 9

Gin Leu G1ln Leu GIn Glu Ser Gly Pro géy Leu val Lys Pro igr Glu
5

Thr Leu Ser Eeu Thr cys Thr val Ser Gly Gly Ser Ile SSr ser Ser
0 25 3

ser Tyr Trp Gly Trp Ile Arg Gln Pro Pro Gly Lys g%y Leu Glu Trp
35 40

1le Gly ser Ile Tyr Tyr Ser Gly Arg Asn Tyr Asn Asn Pro Ser Leu
50 55 60

Lys Ser arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser val Thr Ala Ala Aap Thr ala val Tyr 5§r Cys
85 9

Ala Arg His Tyr Tyr Gly Ser Gly Ser Ser Tyr Tyr Tyr Tyr Asp Leu
100 105 110

asp val Trp Gly GIn Gly Thr Thr val Thr val Ser Ser Ala Ser Thr
115 120 125
Page 3




GQu Tyr Trp Ay Thr Tyr Tyr Tyr dy Thr Asp Val

11 <212> PRT <213> Human <400> 36 Arg Ala Ser G n Ser Va
Leu Ala 1510 <210> 37 <211> 7 <212> PRT <213> Human <400> 37 Asp Al a
Ser Asn Arg Ala Thr

Lys Gly Pro Ser val Phe

Gly
145
Pro
Thr
val
Asn
Pro
225
GTu
AsSp
Asp
Gly
AsSn
305

Trp

Pro

Asn

130

Gly

val

Phe

val

val

210

Lys

Leu

Thr

val

val

290

ser

Leu

Leu

Pro

GlIn

Thr

Thr

Pro

Thr

195

ASn

ser

Leu

Leu

ser

275

Glu

Thr

Asn

Pro

Gin

355

val

Ala

val

Ala

180

val

His

cys

Gly

Met

260

His

val

TYr

Gly

Glu

340

val

ser

Ala

ser

165

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

TYr

Leu

Leu

150

Trp

Leu

sSer

Pro

ser

Asp

Asn

vai

310

Glu

LysS

Thr

Thr

15 <210>

Pro
135

Gly

Asn

GlIn

ser

sSer

215

Thr

ASp

Arg

Pro

Ala

285

val

Tyr

Thr

Leu

Cys

PC33

S _SEHET

259.txt

Leu Ala Pro Ser Ser Lys Ser
140

Cys

Ser

ser

Ser

200

Asn

His

val

Thr

Glu

280

Lys

sSer

LYysS

Ile

Pro

360

Leu

Leu

Gly

Ser

185

Leu

Thr

Thr

Phe

Pro

265

val

Thr

val

Cys

ser

345

Pro

val

val

Ala

170

Gly

Gly

Lys

Cys

Leu

250

GTu

LyS

Lys

Leu

Lys

ser

Lys

Leu

Thr

val

Pro

235

Phe

val

Phe

Pro

Thr

315

val

Ala

Arg

Gly
Page

ASp

Thr

Tyr

Gin

ASD

Pro

PIro

Thr

AsSnh

Arg

300

val

Ser

Lys

Glu

Phe
4

Tyr

Ser

Ser

Thr

205

Lys

Cys

Pro

Cys

Trp

285

Glu

Leu

Asn

Gly

Glu

365

Tyr

Phe

Gly

Ley

190

Tyr

Lys

Pro

Lys

val

270

TYr

Glu

His

Lys

GIn

350

Met

Pro

Thr

Pro

val

175

ser

Ile

val

Ala

Pro

255

val

val

GIn

Glin

Ala

335

Pro

Thr

ser

1510 <210> 36 <211>
Asn Ser Tyr

Ser

Glu

160

His

Ser

Cys

Glu

Pro

240

Lys

val

Asp

Tyr

AsSp

320

Leuy

Arg

LYS

ASp

ek ¢




<212> PRT <213> Human <400> 38 Gn A@n Arg Ser Asn Trp Pro Arg Thr 15
<210> 39 <211> 121 <212> PRTPage 13 PC33646_PCT_ST25.txt <213> Human
<400> 39 @ n Val Gn Leu Val Glu Ser Ay Ay dy val val Gn Pro Ay
Arg 151015 Ser Leu Arg Leu S‘r S Al 8 é!ta Ser Gy Phe Thr Phe Ser
Sersiy 202530 Ala Mat H SSHRPOVAT A4 nAla Pro Ay Lys @y Leu

rp Val
Ile Ala val Glu Trp G]u ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
385 390 395 400

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
405 410 415

Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser
420 425 430

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr 61n Lys Ser
435 440 445

Leu Ser Leu Ser Pro Gly Lys

450 455
<210> 10
<211> 214
<212> PRT
<213> Human
<400> 10
Glu Ile val Leu Thr GIn ser pro Ala Thr Leu ser Leu Ser Pro Gly
1 3 10 15

Giu Arg Ala TBr Leu Ser Cys Arg Ala Ser GlIn Ser val SSr Ser Tyr
2 25 3

Leu Ala Trp Tyr Gin GIn Lys Zro ¢ly Gln Ala Pro Agg Leu Leu Ile
35 0 4

Tyr Asp Ala Ser Asn Arg é%a Thr Gly Ile Pro géa Arg Phe Ser Gly
50

ser Gly ser Gly Thr asp Phe Thr Leu Thr Ile Ser Ser Lel Glu Pro
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Arg Ser Asn Trp Pro Leu
85 90 95

Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg Thr val Ala ala
100 105 110

pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
Page 5




354045 Al a Val
Val 505560 Lys Ay Arg Phe Thr
Leu Asp 65707580 Leu G n Met Asn ser
Tyr Tyr Cys 859095 Ala Ar
Trp Gy 100395110
<210> 40 <211> 107 <212> PRT <213> Human <400> 40 Qu

Pro Ala T
Lys val GIn Trp Lys va

Asp g@l

dn Ser
145

Il e ser

Leu Ser

Phe Asp Ay Ser Thr
Ile Ser Arg Asp Asn Ser
Leu Arg Ala Qu Asp Thr Ala Leu

T y Thr Tyr Tyr Tyr Gy Thr
YeSisalun In G

o Thr Val

Lys Tyr Tyr Ala Asp Ser
Lys Asn Thr

ASp Asn Ala Leu G enr SeFr)*r 81yGA¥n JSSe;OG]ﬁ_%

150

160

Glu ser val Thr Glu GIn Asp Ser Lys Asg ser Thr Tyr Ser Leu Ser
17

165

175

ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His ;gg val Tyr
185

180

ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser

200

Phe Asn Arg Gly Glu Cys

210

<210> 11
<21i> 375
<212> DNA
<213>

<400> 11
cagctgcage

acctgcactg
ccecccaggga
aacccgtccc
ctgaagctga
tatggttcgg
gtcaccgtct
<210> 12

<211> 321
<212> DNA
<Z213> Hum

<400> 12
gaaattgtgt

ctctectgea
ggccaggctce
aggttcagtg
gaagattttg

gggacdcaadg

Human

tgcaggagtc
tctctggtygg
aggggctrgga
tcaagagtcg
gctctgtgac
ggagttccta

cctca

dan

tgacacagtc
gggccagtcea
ccaggctect
gcagrgggtc
cagtttatta

tggagatcaa

gggcccagga

ctccateagc
gtggattggg
agtcaccata
cgcegcagac

ctactactac

tccagecace
gagtgttagc
catctatgat
tgggacagac
ctgtcageag

a

ctggtgaagc
agtragtagct
agtatctact
tccgtagaca
acggctgtgt
gatctggacg

ctgtctttgt
agctacttag
gcatccaaca
ttcactctca

cgtagcaact

205

cttcggagac
actggggctg
atagtgggag
cgtccaagaa
attactgtgc

tectggggeca

ctccagggga
cctggtacca
gggccactgg
ccatcagcag

ggcctcteac

Page b6

cectgtecctce
gatccgecag
aaactacaac
ccagttctec
gagacattac

agggaccacg

aagagccacc
acagaaacct
catcccagec
cctagagect

tttcggcgga

Il e Val

Ser Ser
Il e val

60
120
180
240
300
360
375

60
120
180
240
300
321

115120
Leu Thr




Gu Arg Ala Thr Leu ser Cys Arg Ala ser G n Ser Val

Asn Ser Tyr

202530 Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro Arg Leu Leu

Il e 354045 Tyr Asp Ala Ser Asn Arg Ala Thr

Ser Ay 505560 Ser Ay Ser T
Loy, G 15 Pro 65707580 Page U5

wadl>Tys Tyr Cys G n Gn Arg Ser Asn Trp Pro Arg 859095 Thr
gihbGl TThr Lys Val GQu Ile Lys 100105

<213> uman

<400> 13

ser Tyr Ala Met His
1 5

Gy Ile Pro Ala Arg Phe
p Rhe Thr Leu Thr Ile ser Ser
6_PCT_S125.txt G u Asp

Phe Al a
Phe Gy

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

<400>

14

i7
PRT
Human

i4

val Ile Ser Phe Asp Gly Ser Asn Lys Asn Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

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

<400>

15

12
PRT
Human

15

Glu Tyr Trp Gly Thr Tyr Tyr Tyr Gly ?St Asp val
1 5

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

<400>

1

<210>
<Z211>
<212>
<213>

<400>

16

11
PRT
Human

16

Arg Ala Ser GIn Ser val Ser Asn Tyr &Su Ala
5

17

7

PRT
Human

i7

Asp Ala Ser Asn ?rg aAla Thr
1

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

18
9
PRT
Human
Page 7




<210> 41 <211> 363 <212> DNA <213> Human

tcct gt gcag
t ggt ggagt ¢
t gggggaggc
gt ggt ccagc
e4ogggagat c

cctgagact c60 cc

1

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

<400>

19
121
PRT
Human

19

Gln val Gln Leu
1

Ser Leu

Ala Met

Ala val
50

Lys Gly
65

Leu GlIn

Ala Arg

Gln Gly

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

<400>

Arg

Leu
20

His Trp

35

Ile

Arg

Met

Glu

Thr
115

20
107
PRT
Human

20

ser

Phe

Asn

TY"r

Thr

Glu Ile val Leu
1

Glu Arg Ala Ehr

Leu Ala Trp Tyr
35

Gln G Arg Thr Asn
5

ser
val
Phe
Thr
ser
85

Trp

val

Thr
5
Leu

Gln

Glu

Cys

Arg

ASD

Ile

70

Leu

Gly

Thr

Gin

Ser

GlIn

9954320

Ser

Ala

Gln

Gly

55

Ser

Arg

Thr

val

ser

Cys

Lys

Gly

Ala

aAla

40

ser

Arg

Ala

TYIr

ser
120

Pro

AFg

Pro
40

Gly

Ser

25

Pro

Ash

Asp

Glu

Tyr

105

Ser

Ala

Ala
25

Gly

Gly val
i0

Gly phe

Gly Lys

Lys Asn

Asn Ser
75

ASp Thr
90

Tyr Gly

Thr Leu
10

ser GlIn

Gln Ala

Page

val

Thr

Gly

Tyr

60

Lys

Ala

Met

Ser

Ser

Pro

8

GIn

Phe

Leu

45

Ala

AsSn

Met

Asp

Leu

val

<400> 41 caggtgcaac

ccaggcaagg gcagactccg ctgcaaatga
cctctggatt ggctggagtg tgaagggccg
caccttcagt ggtgge
agctatgcta atatca
t gcact gggt at ggaagcac attccaagaa

g

f@%tpﬁt Leaceatc

tg tccagagaca

Pro

Ser

30

Glu

ASD

Thr

Tyr

val
110

Ser

Ser
30

t ggggaacct tca

acagcct gag act act acgg
agct gaggac gacggacgtc
acggct ct gt tggggccaag
attact gt gc ggaccacggt

Gly Arg
15

Ser Tyr

Trp val

Ser val

Leu Tyr
80

Tyr Cys
85

Tro Gly

Pro Gly
15

Asn Tyr

Arg Leu Leu Ile

45




t aaat act ac180 cacgct ggat 240 gagagaat ac300 catcgtctcc360 363
<211> 321 <212> DNA <213> Human

ggccaggct c aggttcagtg gaagattttg gggaccaagg
ccaggctcct gcagtgggtc cagtiiatta,tggaaatgaa

catctatgat tgggacagac ctgtcagcag a

Tyr Asp Ala Ser A

50

65

75

<210> 42

<400> 42 gaaattgtgt ctctcctgca

t gacacagt ¢ gggccagt ca
t ccagccacc gagtgttaac

sn Arg Ala Thr Gly Ile Pro gga Arg Phe Ser Gly
35

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu ggo
70

Glu Asp Phe Ala val Tyr Tyr Cys Gln S%n Arg Thr Asn Trp ggo Tyr
85

Thr phe Gly G1n Gly Thr Lys Leu Glu Ile Lys
100 i0

<210> 21
<211> 363
<212> DNA
<213>

<400> 21
caggtgcagt

tcectgtgeag
ccaggcaagg
gcagactccg
ctgcaaatga
tggggaacct
tca

<210> 22
<211> 321
<212> DHNA
<213>

<400>= 22
gaaattgtgt

ctctecctgea
ggccaggetc
aggttcagtg
gaagattttg
gggaccaagc
<210> 23
<211> 6

<212> PRT
<213>

Human

tggtggagtc
ccictggatt
ggctggagtyg
tgaagggccg
acagcctgag

actactacgg

Human

tgacacagtc
gggccagtca
ccaggetect
gcagtgggtc
cagtttatta

tggagatcaa

Human

tgggggaggc
caccttecagt
ggtggcagtt
attcaccatc
agctgaggac

tatggacgtc

tccagecace
gagtgttagc
catctargat
tgggacagac
ctgtcageag

d

5

gtggtccage
agttatgcta
atatcatttg
tccagagaca
acggctatgt
tggggccaag

ctgtctttgt
aactacttag
gcatccaaca
ttcactctea

cgtaccaact

Page

ctgggaggte
tgcactgggt
atggaagcaa
attccaagaa
attactgtgc

ggaccacggt

ctccagggga
cctggtacca
gggceactgg
ccatcagcag

ggccgtacac

5

cctgagactc
ccgecagget
taaaaactac
cacgctgtat
gagagaatac

caccgtctec

aagagccacc
acagaaacct
catcccagce
cctagagect

ttttggccag

60
120
180
240
300
360
363

60
120
180
240
300
321




ctgtctttgt agctacttag gcatccaaca ttcactctca cgtagcaact ctccagggga
aagagccacc cctggtacca acagaaacct gggccactgg catcccagcc ccatcagcag

cct agagcct ggcctcggac gttcggccaa

<210> 43 <211> 330 <212> PRT <213>

Human <400> 43 Ala Ser Thr
LhoSek; Lys 151015 Ser Thr

Phe Pro Leu Ala Pro

Péég%gpgtgr%%% VAIalal Ala Leu Ay Cys Leu

Val Lys Asp Tyr 202530 Page 15 PC33646_PcT_S125.txt Phe Pro Gu Pro
\ﬁali“ WrTWaMas%iﬁt Tip Asn Ser Ay Ala Leu Thr ser

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

<400>

24

17
PRT
Human

24

Xa1 Ile Ser Tyr Asp Gly Ser Asn Lys {%r Tyr Ala Asp Ser XgT Lys
5

Gly

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

<400>

25

14
PRT
Human

25

Arg GTu Ser Pro Pro Ile Tyr Tyr Tyr
1

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

<400>

5

26

10
PRT
Human

26

Tyr Gly Met Asp val
10

Arg Ala Ser Gln Ser val Ser Ser Tyr Leu
1 b) 10

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

<400>

1

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

<400>

27

PRT
Human

27

Asp Ala Sser Asn Arg Ala Thr
5

28

9

PRT
Human

28

Gln Gln Arg Ser ?sn Trp Pro Arg Thr
1

Page 10




354045 Ay val

ser 505560 Leu Ser

G n Thr

o-Pri¢ d u val

Mg alfval Lys

<213> Human

<400> 29

Gin val
1
sSer Leu
Ala Met
Ala val
50
Lys Gly
Leu GTn
Ala Arg

Gly GlIn

<210> 3

Gin

Arg

His

35

Ile

Arg

Met

Glu

Gly

0

<211> 107
<212> PRT

<213>

<400> 30

Glu 1le val Leu

1

Leu

Leu

20

Trp

ser

Phe

Asn

ser

100

Thr

Human

Glu Arg ala Thr
20

Leu Ala Trp Tyr
35

Tyr asp Ala ser
50

val

ser

val

Tyr

Thr

ser

85

Pro

Thr

Thr

Leu

Glin

Asn

Thr

Glu

Cys

Arg

Asp

Ile

70

Leu

Pro

val

GIn

Ser

Gln

Arg

Hi s Thr
Ser Val
65707580 Tyr
Val Asp Lys 859095 Lys Val
cys Pro Pro Cys 100105110

Ser

Ala

Gln

Gly

55

ser

Arg

Ile

Thr

Ser

Cys

Lys

Ala
55

Phe Pro Al a Val
Val Thr

Gly

Ala

Ala

40

Ser

Arg

Ala

TYr

val
120

Pro

Arg

Pro

40

Thr

Ile Cys Asn val

Val

Leu Gn Ser Ser Ay Leu Tyr

Pro Ser

Ser

Ser Leu Ay Thr

Asn H's Lys Pro Ser Ash Thr Lys

P &I cys Asp Lys Thr His Thr
Plg%éh&rg& gﬂYZ%GIfu Leu Leu Gy Gy Pro Asp val
Phe Leu Phe Pro Pro 115120125 Lys Pro Lys Asp Thr
Cys 130135140 Val

Phe Asn Trp 145150155160

Gly

Ser

25

Pro

Asn

ASpP

Glu

Ty

105

Ser

Ala
Ala
25

Gly

Gly

Pro

Gly val
10

Gly phe

Gly Lys

Lys Tyr

Asn Ser

75

Asp Thr
90
Tyr Tyr

Ser

Thr Leu
10
ser Gln

Gin Ala

Ile Pro

val

Pro

Gly

60

Lys

Ala

Gly

Ser

ser

Pro

Ala
60

page 11

Val

GIn

Phe

Leu

45

Ala

ASN

val

Met

Leu

val

Arg

45

Arg

Val

Pro

ser

30

Glu

AsSp

Thr

TYIr

Ser

ser

30

Leu

Phe

Leu net

Asp val ser

Gly
15

Thr
Trp
ser
Leu
TYr
95

val

Pro
15
ser

Leu

ser

Arg

Tyr

val

val

Tyr

80

Cys

Trp

Gly

TYr

Ile

Gly

Ile ser Arg
Hs Au Asp




Tyr Val Asp Gy Val Qu val Hs Asn Ala Lys Thr Lys Pro Arg Gu

165170175 Gu A n Tyr Asn ser Thr Tyr Arg val val ser Val
Leu 180185190 His G n Asp Trp Leu Asn Ay Lys Au Tyr Lys

Ser Ash 195200205 Lys Al a RrolethsPrg Gu Gu Lys Thr
Ala Lys Ay 210215220 d nplllf-’r%{sd'g?gc Gg"ldz Pro dn Val Tyr Thr

sat gAY geAdly Ghr 2268302865240 WAt ITEhBerLger Ash CHrPreal ser
b2u val Lys Gy Fhe Tyr 245250255 Pro Ser Asp 1% Al a val
ser Ash Ay G n Pro Gu Ash 260265270 Asn Tyr Lys Thr Thr
d;RMA%PhéSQHaAgSﬁ’ Gy TgercyPledn I%i?)e Arg Ser Asn Trp Sgo Arg

5

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys
100 105

<210> 31
<211> 366
<212> DNA
<213> Human

<400> 31
caggtgcagc tggtggagtc tgggggagge gtggtccagc ctgggaggic cctgagactc 60

tcctgtgeag cctetggatt ccccttcagt acctatgeta tgcactgggt ccgecagget 120
ccaggcaagg ggctggagtg ggtggeagtt atatcatatg atggaagcaa taaatactac 180
gcagactccg tgaagggccg attcaccatc tccagagaca attccaagaa cacgctgtat 240
ctgcaaatga acagcctgayg agctgaggac acggctgtgt attactgtgc gagagagtcc 300

ccccccatct actactacta cggtatggac gtctggggoe aagggaccac ggtcaccgro 360

tcctca 366

<210> 32
<211> 321
<212> DNA
<213> Human

<400> 32
gaaattgtgt tgacacagtc tccagccacc CtgtCttigt ctccagggga aagagecacc 60

ctctcctgeca gggccagtca gagtgttage agctacttag cctggtacea acagaaacct 120
ggccaggcte ccaggetcct catctatgat gcatccaaca gggecactgg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcageag cctagagect 240

gaagattttg cagtttatta ctgtcagcag cgtagcaact ggcctcggac gttcggccaa 300

gggaccaagg tggaaatcaa a 321

<210> 33
<211> 5
<212> PRT
<213> Human

<400> 33

ser Tyr Ala Met His
1 S

Page 12

Leu Thr Val
Cys Lys Val
Ile Ser Lys
Leu Pro Pro
Leu Thr cys
GQu Trp Au
Pro Pro Val




275280285 Page 16 Val Phe Ser Cys Ser Val Met His Qu Ala Leu H s

Asn H's Tyr Thr
325330 <210> 44
Ala Ala Pro Ser
Lys Ser @y Thr
P, Arg Gu Al a
<211> 17

<212> PRT
<213> Human

<400> 34
val Ile Ser Phe Asp
1 5

Gly

<210> 35
<211> 12
<212> PRT
<213> Human

<400> 35
Glu Tyr Trp Gliy Thr
1 5

<210> 36
<211> 11
<212> PRT
<2313> Human

<400> 36
Arg Ala ser GIn Ser
1 5

<210> 37
<211l> 7
<212> PRT
<213> Human

<400> 37

Asp Ala Ser Asn grg
1

<210> 38
<211> 9
<212> PRT
<213> Human

<400> 38

Gln GIn Arg Ser Asn
1 5

<210> 39
<211> 121
<212> PRT

305310315320 G n Lys Ser Leu Ser Leu Ser Pro Gy Lys
<211> 107 <212> PRT <213> Human <400> 44 Arg Thr Val

Val Phe Ile Pro_Pro_Ser Asp Qu 151015 G n Leu
Al a Ser V5F3%§E“%§ss{)2e5ut)§eu Asn Asn Phe 202530 Tyr

Lys val Gn Trp Lys Val Asp Asn Ala Leu G n 354045

Gly Ser Thr Lys Tyr Tyr Ala Asp Ser val Lys
g R M 15

Tyr Tyr Tyr Gly Igr Asp val

val asn ser Tyr igu Ala

Ala Thr

Trp Pro Arg Thr

page 13




Ser Ay Asn Ser Gn @u ser val Thr Qu G n Asp Ser Lys Asp Ser

505560 Thr Tyr Ser Leu Ser ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
A u 65707580 Lys His Lys val Tyr Ala Cys Qu val Thr HHs Gn Ay Leu
Ser Ser 859095 Pro Val Thrp(:'ﬂﬁ%é@&_?ﬁ%.é&n Arg Ay du Cys 100105

R39L Lfiman -

<400> 39
GIn val GIn Leu val Glu ser Gly Gly Gly val val GlIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser ser Tyr
20 25 30

Ala Met His Trp val arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

Ala ggT Ile Ser Phe Asp Gly Ser Thr Lys Tyr Tyr Ala Asp Ser Vai
55 60

Lys Gly Aarg Phe Thr ITe Ser Arg Asp Asn Ser Lys Asn Thr teu Asp
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu ggp Thr Ala Leu Tyr gyr Cys
85 5

Ala Arg Glu Tyr Trp Gly Thr Tyr Tyr Tyr Gly Thr Asp val Trp Gly
100 105 110

GIn Gly Thr Thr val Ile val Ser Ser
115 120

<210> 40
<211> 107
<212> PRT
<213> Human

<4Q0> 40

Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly -
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg A;a ser GIn Ser val ggn Ser Tyr
p) L

Leu Ala Trp Tyr Gln GIn tys Pro Gly GIn Ala Pro Agg teu Leu ITe
35 40 4

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro géa Arg Phe ser Gly
50 55

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile ser Ser Leu Glu Pro
65 70 75 80
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PC33646_PCT.ST25.tX1
Glu Asp pPhe Ala val Tyr Tyr Cys GIn GIn Arg ser Asn Trp Sgo Arg
85 90

Thr Phe Gly Gln Gly Thr Lys val Glu Ile Lys

100 105
<210> 41
<211> 363
<212> DNA
<213> Human
<400> 41
caggtgcaac tggtggagtc tgggggaggc gtggtccage ctgggaggte cctgagactc 60
tcctgtgeag cctetggatt caccttcagt agetatgeta tgcactgggt ccgccagget 120
ccaggcaagg ggctggagtg ggtggcagtt atatcattig atggaagcac taaatactac 180
gcagactccg tgaagggccg attcaccatc tccagagaca .attccaagaa cacgctggat 240
ctgcaaatga acagcctgag agctgaggac acggerctgt attactgtge gagagaatac 300
tggggaacct actactacgg gacggacgtc tggggccaag ggaccacggt catcgtctcce 360
tca 363
<210> 42
<211> 321
<212> DNA
<213> Human
<400> 42
gaaattgtot tgacacagtc tccagccace ctgtctttgt ctccagggga aagagecacc 60
ctctcctgea gggecagtca gagtgttaac agctacttag cctggtacca acagaaacct 120
ggccaggete ccaggetect catctatgat gcatccaaca gggocactygg catcccagec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcaglag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggcctcggac gttcggecaa 300
gggaccaagg tggaaatcaa a 321
<210> 43
<211> 330
<212> PRT
<213> Human
<400> 43

Ala Ser Thr Lys Gly Pro Ser val pPhe Pro Leu Ala Pro Ser ser Lys
5

10

15

ser Thr Ser Gly Gly Thr ala Ala Lgu Gly Cys Leu val %55 Asp Tyr
20 2

page 15




Phe Pro Glu

Gly

Lewt

65

TYr

Lys

Pro

Lys

val

145

TYF

Glu

His

Lys

Gln

225

Met

Pro

Asn

val

50

ser

Ile

val

Ala

Pro

130

val

val

Glin

GIn

Ala

210

Pro

Thr

Ser

Tyr

35

His

Ser

Cys

Glu

Pro

115

Lys

val

Asp

Tyr

Arg

Lys

ASP

LYS
275

Pro

Thr

val

Asn

Pro

100

Glu

Asp

ASp

Gly

Asn

180

Trp

Pro

Glu

ASn

Ile

260

Thr

val

Phe

val

val

85

Lys

Leu

Thr

val

val

165

ser

Leu

Leu

Pro

Gln

245

Ala

Thr

Thr

Pro

Thr

70

Asn

ser

Leu

Leu

ser

150

Glu

Thr

ASR

Pro

Gln

230

val

val

Pro

val

Ala

55

val

His

Cys

Gly

Met

135

His

val

Tyr

Gly

Glu

215

val

Ser

Glu

Pro

ser
40
val
Pro
Lys
Asp
Gly
1
ile
Glu
His
Arg
Lys
Glu
Tyr
Leu

Trp

val
280

PC33646_PCT_STZ5.txt
Trp Asn Ser Gly Q;a Leu

Leu

Ser

Pro

Lys

Pro

ser

ASp

Asn

val

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Gln

Ser

Ser

90

Thr

Asp

Arg

Pro

Ala

170

val

Tyr

Thr

Leu

Cys

250

ser

ser

ser

75

Asn

His

val

Thr

LyS

ser

LyS

IT'te

Pro

235

Leu

Asn

Ser

60

Leu

Thr

Thr

Phe

Pro

140

val

Thr

val

Cys

Ser

220

Pro

val

Gly

ASp Ser Asp

Page 16

Gly

Gly

LyS

Cys

Leu

125

Glu

Lys

Lys

Leu

LyS

ser

LyS

Gln

Gly

Leu

Thr

val

Pro

110

Phe

val

Phe

Pro

Thr

190

val

Ala

Arg

Gly

Pro

270

Ser

Thr

Tyr

GIn

ASp

95

Pro

Pro

Thr

Asn

Arg

175

val

ser

Lys

Glu

Phe

255

Glu

Phe

Ser

Ser

Thr

80

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

240

Tyr

AsSn

Phe




Leu Tyr Ser Lys

290

val phe Ser Cys

305

GIn Lys Ser Leu

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

<400

44
107
PRT

Human

44

Arg Thr val Ala
1

GIn Leu

Tyr Pro

Ser Gly
50

Thr Tyr
65

LyS His

Pro val

Lys

Arg

35

Asn

Ser

Lys

Thr

ser

20

Glu

ser

Leu

val

Lys
100

Leu

Ser

ser
325

Ala

Gly

Ala

Gln

ser

Tyv

85

ser

Thr
val

310

lLeu

Pro

Thr

Lys

Glu

ser

70

ala

Phe

val
295

Met

Ser

ser

Ala

val

ser

55

Thr

Cys

ASD

ASp

His

Pro

val

Ser

GIn

40

val

Leu

Glu

Arg

PC33646_PCT_STZ5.txt

Lys Ser Arg Trp Gln Gln Gly Asn

Glu

Gly

Phe

val

25

Trp

Thr

Thr

val

300

ala Leu His Asn His Tyr Thr

Lys
330

Ile

10

val

Lys

Glu

Leu

Thr

90

Glu

315

Phe

cys

val

Gln

Ser

75

His

Cys

Pro

Leu

AsD

Asp

60

Lys

Gin

Page 17

Pro

Leu

Asn

45

ser

Ala

Gly

Ser

Asn

30

Ala

Lys

ASp

Leu

ASp

15

Asn

Leu

ASp

Tyr

ser
95

320

Glu

Phe

Gin

Ser

Glu

80

Ser




