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ANTI - Pi r B ANTI BODI ES FI ELD OF THE | NVENTI ON The

present invention relates generally to neura
waleweligpeent and neurol ogi cal disorders. The | PUBLH$10091043757

specifically concerns identification of novel

nodul ators of the nyelin-associated inhibitory system

and various uses of theANDIPHiIER ANTIBODDESt | fi ed.

BACKGROUND OF THE | NVENTI ON Myel i n and

Myel i n-associ atedproteins It is known that axons of

the adult manmal i an CE§¥ﬂPﬁquﬁiﬁqxﬁ”M@fﬁ)§inited
capacity to regenerat i 1] ; ereas axons

in the peripheral nervous systen1(PNS) regenerate

r api It .ha known t on S

Cap st PEguRB A P DU O e pad e logical
difr@RE" The Bl el BXQNSallyUdncdh$ Qiegﬁﬁce&i@n%'ﬁ novel modulators of the

i nperm ssi ble environnént. The CNS nyelin, while it is

mygdin-aspaciased iphgvigrecsystsin anchydsious pyesed de hodulpletisotidentified.
grow h, contains nunerous inhibitory nol ecul es that
actively bl ock axonal growth and therefore constitutes
a significant barrBCKEROSNDORTHINVENGION such
nyelln aSSOC|ated protelns (N%Ps) have been
A 4 MysHB-assg L SN is a nenber of
t he Iﬁgrk rr@\% Bkt %Hsl&f tl‘Pef acﬁit%eﬁhﬁﬁhzﬁ?&f\@ gﬁ%s have very l1m1ted
t ransnenbr ane domai ns; I n-assocl ate rotein
capdditidto r@eﬁemwdnﬁmmignmjnaf, psrh@teas ax@fs ih be peglpheral nervous system

erfam|y; s a leyc rich repea RR
PG Rae e i g R et Bt B gt apaciy o
re@MERRY is upbﬁ’ﬂtc%n ﬁtrmsmwﬁ%blé'rf;r SN Y 3o b 289Uue to an 1mperm1ss1ble
andPre et al., Nature 439- 444 (2000); Prinjha et
engironméttuibe £0E B8dig 8hilc 208 0Pt tthberaoamq@f indtibigdry cues for neurite

oS SR 5B 05 R S LML S

thdiefokd @hs@futd¥AGNAi fidRg BEBicr 1aASiRAMi od e ThideRFdu@Sm ?ehn~asso<:1ated
66-am no acid extracel lul ar pol%geptlde that is found

protging (MARs) bavej k@én lentified: Nepgdalspkapive as Nagps) is a member of the

Refl?:%%fitlg%fl ﬂ% gx%c)eﬂlﬁ t\)\%letgaﬁltsé’lx%&%rz{n? '&'gx g%(lﬁé’ﬁﬁs%b&ﬁted

gly@Bproadin l‘MnAeia) is aceptmembaat peailNog therlg cejpdrtami(yNgir]l OMG0is a
known  as ecept or - r NgRl) and. it, heen
le%ut%&félefap%g[f ROy Wﬂthﬁequ@éM&%%’h%‘?ﬁW@ﬂFg?éﬁB angler. Chen et
al.l RBiuRI 403¢)34269 gZ@@@) QfraN@90 et M@aﬁﬂg4%§9 4549 E%O"@b? Prifha et al.,
ar., Nature 41-346 (2001). Two
Natung R93 3R3H3RK I(%)()Oh,aMeKaﬂrMGbeelh Neleon M i895j—11 U®94); Wang et al,

@%@8%@8@@% Ko Tt Grodiomti Lieg b7l &f pPeicd b Noson.

Nd2o86,&aB bedrt ddséribtial dslaedoyarhPo REidaxetaé @lar PoBPbtide that is found in all
transduct or (Zheng et al., iProc. Natl. Acad. Sci. USA

thrge oficrms of ¥pgo( 2005) ). Ot hers have suggested that the
Despite their structural differences, all three inhibitory proteins (including Nogo66)

have been shown to bind the same GPI-anchored receptor, called Nogo receptor (NgR; also
known as Nogo Receptor-1 or NgR1) , and it has been proposed that NgR might be required
for mediating the inhibitory actions of Nogo, MAG and OMgp. Fournier et al., Nature 409:
341-346 (2001). Two NgR1 homologs (NgR2 and NgR3) have also been identified. US
2005/0048520 A1 (Strittmatter et al.), published March 3, 2005. Given that NgR is a GPI-

anchored cell surface protein, it is unlikely to be a direct signal transductor (Zheng et al.,
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neurotrophin receptor p75NTR acts as a co-receptor for
NgR and provi des the signaltransducing noiety in a
WO 2uep#361 conpl ex (Wang et al ., Nature 420: 74- F@I/US2009/043757
(2002); wong et al., Nat. Neurosci. 5:1302-1308
(2002)). PirB and human orthol ogs The maj or
Prbé.NAE opatdhi S A Y 0zanps-eX1 | (H03)) C 0alsEs hawdssiggested that the
originally identjfied as a region encoding a famly of
neHEIBPRINGECAPHP7ar e dcHRSra niecqrser fond eRrmdmeo W gt therpignal-

RS BYSICES IR A C kB SNE S Brare gorgyvonsc

alahvet. Mufdscﬁﬁlsfaomebﬁ@ma))and Shat z, Nature Rev

Neurpsci . 5: 521-531 (2004); US 2003/0170690 (Shatz and
Sykéﬁ?—%gﬂ%%é@%& ember 11, 2003. Many of the MHC
cl asge mﬂ%@tﬁ@orﬁﬁﬁbﬁlﬂ? 'cBmBlqumgCP@l%srl%e% ﬁ{g%aﬁl%ﬁ&@ltiﬁed as a

to be expressed CNS neurons. Recent genetic a
regioh euesldang asfaudlye@” rthalveil¢ubatsee ingportanefqy hlwsmuhmga wyafem. Recent

functi th | | t
v RS e e 8 nrb Barnilioft SRS Buhe
delvaop;atam\anaxaddle@wmemul ARhd Shah, aedtine IRey, Nir®cGeSH -531 (2004);

dur i n&whl ch the strength of exi sti ngerr ségtl C

U 80l 106A8 ($hasr aslsdken), pdlelished Serfen s eMiay of the MHC
cBFFERAPE B g LA AR LO0% LB Sheurons
Reeamcgénﬂg: anggholeciiaisstadisohdve gocgeh et tmqihwlololgmaeﬂmwolﬁ of CNS

riet i sorders with neurol ogical synptaq
Mgﬁ(ﬁ%ﬁ he mwjtr%lﬁé Segeeneeb et NOC clanp | @elsoul® gnghi be involved
r
RS LSO LR L S O of v
synapalssonnaceol&qamoreasas 1 tlhe casasrinresast iongeurmaPactBityafollowed by
lo%%ggg (9[8]%/3.? elil?t atﬁqde 55;9 %)f{%l{ sS A&é{r g\tf d 2 TV@%&G ga&? ém_din@ region has
alsdoTR8r( pencMeaBelificiBo BIRIS PURA AT (ﬂlm@rs%ﬁm&(ﬂ§%emiy%toms, and

are nenbers of the |eukocyte inmunogl obulin-Ii _ _
abpeigeshunction it Mmd «s;lass I(rmlmigs araﬂ@uahteto absioibpisfte theedsruption of

HOﬁfﬁ?}gbﬁal al %p@géﬁgﬁ e transcripts" (ILTs) The

SIKQI’PIfI cant honol ogy to the

mur ione of elmlemel, MH® s Igbapiort & thewstunt Bettihgis PirB, a murine
follow ng order: LILRB3/ILTS, LI LRB 1/1LT2,

POpYPERiES) thitygas fmsmsgr/lwm Klalmawja @é@ MIN@B,_%,_@MJ__ 94:5261-

| bi t
6 UPPLEMR ISR 13 S (L R e e

imBamagliothilsn-bkelreCopton sabfamily .B (LILRB}J'middre a12<7 fe’fénﬁﬁt@ -#865
i pRRlo BIGYe st A, hebuma griayos SpueignGen) tomoloey

to thehhlhﬁ@zsfehﬂie-%e (@d)rﬁ Qi Jéﬁég% 1@\§esMrH|he %110\%@§ ofdé?' 'LILRB%?’ILTS
Col onna et al 186: 1809- 18

LIP%BB/IEM LMBﬁAH&T@ MM&B%@E"r&hdwuat agriadd, aoteaglr mlalbmtbry receptors.

LT PHRE bt T ST BB

Samaridis and Colonna Eur. J. Immunol. 27(3):660-665 (1997) LILRBS/ILT3
(NP_006831) has been identified by Borges et al., J. Immunol. 159(11):5192-5196 (1997).
LILRB2/ILT4 (also known as MIR10), was identified by Colonna er al., J. Exp. Med.
186:1809-18 (1997). PirB and its human orthologs show a great degree of structural

variability. The sequences of various alternatively spliced forms are available from

EMBL/GenBank, including, for example, the following accession numbers for human ILT4
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EMBL/ GenBank, including, for exanple, the foll ow ng
accessi on nunbers for human | LT4cDNA: [ LT4-cl 1

WOF®998B4t | LT4-cl 17 AFl 1566; |LT4-cl 26 AFl RGBBS2008043757
not ed above, the PirB/LILRB polypeptides are MHC O ass
I (MHCl) inhibitory receptors, and are known for their

cDNOA 1113 -4 18 WIF GU9IGRY;, TLTALN ¢ 7 g 111 566 T YAl 96 AFKY ey anenéitd above,
al ., supra; Hayam et al., JL Biol. Chem 272:7320

thg Riglg7d)IL e@tld%ﬁ are MIk§Hess & ¢y THA infalg tqre o@sptorst adpre known

e ot L R 55t BSHSAN B GBS R b o 2.

Bibmuesl. 27823 2AA897)2 7R ket alA [m@amblogstiy dwabyz(ﬁwkeraket etal.,
al . (Science 313 1795- 800 (2006 reported t hat
m@@é&w 581921 (200 bk Mekamyprarsb ak R (9%4) Piang et .,

rai I | acki ng functional PirB
Bt 2 ik Blggﬁg?ggﬂk1§ance (OD) plasticity is
si g focemintudy byrfiydes edalaScainte &gki;’z%sg@g(éﬁﬁdi)r) gepeirte@tismt PirB is

funct.i.on |n r strlctln ct| dependent Ci
ex IO Y BSEiSTl BT B AAEROLEe DI NN gk Sk s gtionsl
Pdm\é@mcbp&uua% dBasshce AODY BRSHCily s Q@Biﬁcaﬁ’t‘l‘y th@néddndianGges,

that interfering with PirB activity usirng

suggasting BB okianginasgifictpigragtismy-derstidey phastipisy megsual agrtex.
neurite outgrow h inhibition by Nogo66 and nyelin, and
that bl ocking PirB and NgR activities concurrently

| eads to a near- comyUMMARYEABTHE INVRNETTON
i nhibition. In one aspect, the iInvention concerns

an
i sollke @éﬂesﬁlﬂhlﬂYﬁFﬁth‘)Bﬂf’r_b%F@ ah ety B @t Atathe indimg that interfering with
PRERSRN B, thit obISATE: OB Ao Bt TRl e chf outgrowts
inlM¥@Ha b NogdBb 9n<9 npetn, MS&‘[ bicking BrbualreNgRspeeitics tdneurrently

i nventi on concer i solated anti-PirB/LILRB
leadsdo pgeRr-qomplcte ﬂf?é?rél@n? Bye atﬁ %o human PirB
(L1 l5RB)e Ypb&y ﬂlré 1%&199 @bfnc%ﬁ{sea%tlﬂatfa& Qi @h@/m@d@antlbody that binds

consi sting of YW259.9 and YW259.12. In yet
essentialheto tas prant epltdpe on rlmamn |P<mé$ @3hB8y asamantibody atleeted from the

ant|-P| L { a ri~ses one, two, or
gr?‘f?rcé)éms %‘t@?@& W 2%9 % Qm&&s froma heavy

chairf aﬁ(ﬁh@%ﬁ&t fthe [ﬁv%ﬂ@orgddhb!@m§ e ol ddhtioPirB/YWERB. adtibody that

heavy chain (SEQ I D NO or 11), YW259.9 heavy chain
coBE D T n coRumiz) Pt LRSS an Wby el (rSmabs group

a1t he anti body conprises

COQ%%“%V%E?%%%?gbggﬂgggﬂ%%ggggﬁg%%es of the YW259. 2

ant ilbgetyanbe@y yspebraihe i(@n@oh CoMernstndsoldtd] anti-Rir@AOM R antibody

enbodi.ment, the antibody co i ses all hyp varlable
that SGMBHSS GO 8T B RPN [egfegw. S adayschain

sel(:gtg@ﬁloa NOeroup onglgt)in% o YWQS@@ At rch%mggm 0: ke 11),

antib y conpri ses al ervarla e redion
YW259.9 heavy chain (SEQ ID NO: 5 or 12), and YW259. 12 heavy chain (SEQ ID NO: 6

or 13).

In an embodiment, the antibody comprises all hypervariable region sequences of the
YW259.2 antibody heavy chain (SEQ ID NO: 4 or 11).

In another embodiment, the antibody comprises all hypervariable region sequences of
the YW259.9 antibody heavy chain (SEQ ID NO: 5 or 12).

In yet another embodiment, the antibody comprises all hypervariable region

sequences of the YW259.12 antibody heavy chain (SEQ ID NO: 6 or 13).
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sequences of the YW259.12 anti body heavy chain (SEQ ID

NO 6 or 13).In a further enbodi nent, the anti body
waeoowpnises a |ight chain. In a still further PCT/US2009/043757

enbodi nent, the anti body conprises one, two or three

hypervari abl e regi on sequences of a light chain from

t he Ipalfiyepthdediseat encatibbd PEnpikcN@1ight clain.y et

anot her _enbodi nent, the antibody conprises all .

hy péh o &Hill Awther pagpdimesk Hirentigedh ForapTsey RS, dWRoK three hypervariable

e o R O e e Sy D
bot tin gethrmathygr antodinleng ke anhidody; cony@ises tlh by prereanjabth@zion
conpri ses. one, .two, or. three, h rvari abl i

seUbE S i CHBRVY & P B B EAUEe R S5 0Gp 7 or 15
congh §khagri Oémbode: %e@%ﬁﬂ&d&c%ﬁis@mla[ﬂe’a\@ arftl Phight chain,
11), 59.9 heavy chain (SEQ ID NGO 5 or 12), and

whey@ e htavyhdauycarhprises (SEQVe.Dr Ndee.diypervad)ble sgpidrosequenges from a

|ight.chain ri ses one, .two Qr I hyper.var j )
hep bt STkl R08 e S8l PiisulR Py MRS REPERIHER o vo: 4 or
115,80WeH9.6 hehvySERid BRWID R®@rs &5.2),|dhday Was9 heheavy chain (SEQ ID
nbodi nent, the antibody is selected fromthe group

e . .
NQohei kb aig/afthalghtisbaineempyipeone, twogrsbreg hyperyariable region

k20 . i ' n
sediehod b 2uish® oFih HEbT\BE pBORERlR: SRS TN PIRQIPUROTEL TS,
| gGIi efunttet cinbediamint, bixdyntdpey isf deatedyrdm tesproumenmsiBtingof
ith a hinding affinit f or better, or 1 nMor
anwé?‘{}%ﬂg/lzﬁggm%Wd?’ﬁﬁ%t&gﬁg%mi body pronotes axonal
r egeNE F@tHeP Aspest ShE iBFeriRULDRERE] AisOhcEMNR MEHE ARthodl Wherein the
anot her enboag ment, the antibody, at |east partially,
full-degtlelg Cnfoumi afehouttipodwsiecifidallp biride hulmin Rogoesh abihding affinity of
elin. In.all a cts, the antibody preferably is a
Sn%ﬂrol%qﬁgﬁéﬂrldwi%g T whi ch may, for exanple, be a
chi mgah 6mBHdiRAL Yhe #htiBEERPioARAPHXOhAGEYencllioaf ucRia degeneration
mat ured anti body, a human anti body, or a bispecific
of 4MS BoSNs. an anti body fragment or an i nmunoconj ugat e.
In r vk head nvent I .
pol hAmRRRG: it ARSI BEH SRR rRE & et grrerowth

inliibitieh by Nogo6b hed ngshect s, the inventi on concerns
vectors and host cel|ls conprising a ﬂolﬁnucleotide
a

enc S~ GSPERSatieiaBBRRAY(RrReTARE 18g BerpciRpalajiheAr.e¥high may, for
exlﬁ’rgglle,olge Miﬁf@i@tahﬁg&ﬁl, g ngggﬁ‘i)ze&ﬁ{t%o v, %ﬁg@@fﬁnaﬁgé azn.tibody, a

ude prokaryoti c, ryotic an Ian
huhmnanfibodyher a bispexfic aitthedy mnemtibody Gregroertms an imeuhodbnjugate.

f [ i -.Pi LI LRB anti body, | Sj. :
e e ST Bhre ¢ me eGP R B9 S CEE kM-
PitEIEIIS® hmﬁ,i}{ér@n,sui tabl e host cell, and (b)

recovering the anti body. .
In other aspects, the invention concerns vectors and host cells comprising a

polynucleotide encoding an antibody (including coding sequences of one or more antibody
chains) herein. The host cells include prokaryotic, eukaryotic and mammalian hosts.

In a further aspect, the invention concerns a method for making an anti-PirB/LILRB
antibody, comprising (a) expressing a vector comprising nucleic acid encoding the antibody
in a suitable host cell, and (b) recovering the antibody.

In a still further aspect, the invention concerns a composition comprising an anti-

PirB/LILRB antibody herein, and a pharmaceutically acceptable excipient. Optionally, the
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In a still further aspect, the invention concerns a
conposition conprising an anti- PirB/LILRB anti body
wheeeilg3éerand a pharnmaceutically accept abl e excP@i/Es1009/043757
Optionally, theconposition conprises a second
medi canment, wherein the anti-PirB/LILRB anti body is a
cofﬂ}foslhoﬂedﬂnpﬁmmtsec&ﬂal&néc&@det elsbr€ia MeAntiPyB/IfIDRB antibody is a
exa be a NgR i nhipitor, such as an ant IN‘B"}?R .
ﬁrétrﬁngtg%lgpnq ﬁhcasqj:ppgd g}egwpmggtﬁ@@(, To% g¥@MPHy ERA] inhibitor, such as an
anfiNGE hitfhAyKi t conprising an anti-PirB/LILRB anti body
herein. In another aspect, the invention concerns a
met Hod diféeregraspat, |th@1rm:mmnr®ge¢ras akiteompasipg ias ianig-PirB/LILRB
ggqgﬂ]sterlng to a subject in need an effective anount
an AAti -PirB/ LI LRB anti body herein. Preferably, the
subjigghoth& a@%)&lt' e iRkt loncés 8 AU Fﬁ)m&tﬁ% axon regeneration
treatnment ne herei n enhances surviva neur ons
cogpisiBe admuetégng h)ea obiegt owidad o effectherrsndunt glan antiolinBA.ILRB
h cerns a nmethod of treating a
zmﬁgdﬁﬁggaéngFg Ve émggggalsa Hg‘ngﬁkg?adn1n|ster|ng to
a sSUbpebbdinentead tRamednt aktliodeheddIR Wiiliandés @Rvival or neurons and/or
anti-PirB/LILRB anti body herein. The neurodegenerative
indjicep g oUW finCHIOAfpl e, be characterized by physica
darrqlggett o{ﬂg?a %W ﬂ%lln\%ﬁ'ﬁgg USn RURL SRR HBT dei Qaq}ng%es
thott 1i1mta brai n danmage assocl at ed
nestodegameraltine dlspaﬂet ¢cﬂn;br3nn@ﬂnndlsmmtg to tleebject in need an effective

neur o en eas s selected fromthe ou
anORkS o e%?éﬂﬁﬁg HE(P Srlisieia Sﬁa n%%%%aﬁﬁaw%a%aag may, for
ex%yreaﬁegémac&%lz!ed By %ﬁ&ﬁyal da%agé fant @ergfamr%oug@y%feﬁl @hd includes,

dystrophy anyotrophic | ateral sclerosis (A
withelut hlpilltétl@tc |bear1@da19agqu}soc143¢<bmté§gph@ muscul ar atr ophy,

progressive ri scu ar

per ?xb% gart Culr% Fl\l}emgx p Zh g%ngr hv)7 Scﬁ %egiseﬂis ﬁ?lec&ted from the group
cofisistthg, of g disina MBRAS ), glbssdpﬁeﬁﬁﬁ?g%aﬁﬁ@frzﬁglasgglms BSlsy, myasthenia

di_ abet es, ki dney dysfunction or the toxic effects

SIS, ENSAYEHEYSHEBRY. iFBY oleRkic {aserak fé‘éftm%&h%le‘ﬁ) avdfindg perosis (MS),

[
pr%&%r\%ﬁnrgtgscu%g ?t%ﬂéh px% rc@%y% gg@gldmh etg{ij gn‘%}g&gérraél%lpﬁig peripheral
neme@iamage: czmst:di by ptimctaﬂ ugtiyda. gs)bndrsoweendsp er dipdmee alates such as

neur i es_such as those ca sed dapsone
dighe iRl &Eﬁ@iﬂﬁaon oL AP EF %0%9%@ lergReRes Yl (g treat cancer

andl Aﬁﬁgsﬁerm'éltéﬂt FpAOD o Spi Bl P EREiR Y erddbatE’ @fsl%'s?ﬁ'cﬁﬂm%s cervical

di sease. The invention further concerns an
Spfaﬁb’i()slsdPbt(yﬁpfésfaﬁtnsbtdldlsaCtCmmleS@r@truétncmaﬂyhgiromeﬂwr@heral neuropathies
BRI EE

P B h
iRt e AghEe Mk Ssirae TlGE Brtegyndiome.

Al( SEQ I D ?\%%?dn@“@l@ﬂ sDiscabdl ahh®aisRA's Idtsle%%Z sequence
?he invention %urther concerns an anti-idiotype antibody that specifically binds an

anti-PirB antibody herein.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1A and 1B show the mouse PirB sequence (SEQ ID NO: 1) and the human
LILRB?2 sequence (SEQ ID NO: 2).
Figures 2A and 2B. Blocking PirB reverses inhibition of CGN outgrowth on AP-

Nogo66 or myelin. Dissociated mouse P7 CGN were plated on PDL/laminin (control), AP-
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Fi gures 2A and 2B. Bl ocking PirB reverses inhibition
of CGN outgrowth on APNogo66 or nyelin. D ssociated
WOorewea4MBF1 CGN were plated on PDL/I am nin ( contP@I/Y$2009/043757
APNogo66, or nyelin to test inhibition by these
substrates. (A) Representative photom crographs, (B) a
Nagoaf) mrnn;aestimrtb meyt mheriggebnewsd tubstraegy(A) RGEpsditoiveone
repr.esent e experinment. Neurons grown on
PhPRR R A@gkﬁg&ﬁéﬁwr&}g L PRI F 9O e
reHELPRMGE e%erﬁ‘&?ﬁ NG&ir&Ms drhloh Q"DLbla%KﬂanPq\%ng@dd)ﬁﬁyélﬁl were
PirB (aPBl; 50 ng/m ). aPBI %nl ficantly reduced
cultmdmthemnesgycmrtabeqmcg Qﬁﬁmca@re lockipg@enohodigcialFarbheaP81; 50

e RS R RN ol R GRS Ty st s

“ng ssoci ated nouse P7 CGN were plated on PDL/I|am nin
(control), AP-Nogo66, or nyelin to test inhibition by
t he §egtswa3§%f3ﬁ BlociRep PeBantasdsvushiphon@fiC§iNd gnigphsthaneAP-Nogo66

or S elR Dot S A e R G Plafho Sha i ER 2R Bty AP-Nogose

or BXRAR kdTRBE 1nh1‘~’01t§(hﬂ¥y‘thb§é SobaHi&S Rgﬁe%h@at@@ phORHiI&38raphs are shown
rown on PDL/Iam nin, AP-Nogo66, myelin were

in Eiguresriddand3 € ped pgea@ém@smngaa)@éag@ele@me length (+SE) from one

relgr%?l{aléll(\)fg ﬁ’? | el%gllq;éﬁ)trt] yS%Ee grg g‘ %?ensth dl’ g% (I%%Lﬁcél;lst %rgwgg)nrpﬁL/lammm

ABNbgb6@R e myClip ﬁ&r@dultu&lﬁh&h@pﬂé&nc5 Or akkndd UtRSiohlbledking
4B. Both PirB and NgR are required to nediate growth
antszbesdmﬂlréﬁo@é?%ywmgmlh iaRB signdficantlGrashuess @b\betsorbby either

treated with medi |
sBTBE P Tysit Koo hh ) - or AP Nogos6. (100 nhy for
30 Wi AbELIALMISD. mtﬁmm@idlw@ﬁm @@uqreattalm%twgﬂohv)m cone

Rhodam ne-phal | oidin to visu rowm h cones

COH@W &3y amtediniipkibiserst @wmhd@naqoqvfsposm)al BR¢r asis ivesas U?fitn@wnh

B8 e FE oD, RN Ee TR Sr AT e D S R A Bimges o

st1§1ﬁ41a?é Ed31abYe, 3N biafRlell Rith FeR)daR e YRSl ofdith fd Gk @INze 8IB chbikes. (A)
pr event he growt h cone col lapsing activity of mnyelin

Re@resﬂnam@wmlcmﬁrmm @& agrapfonpasgEng mrysnt@r@,‘@thfqgmp yollapse

(ﬁ:%lgfé lfr%gn &g 1!:1%19& xtpgr‘? %I%ht% %ﬂhéﬁrﬁeglg‘&lmpss gf Ig uI?h)IlSI Rf PirB by

eurl

antlfPumEemmBﬁtO\més sanﬁﬁlclan aldme 8 phstiitahe ghddeh cone collapsmg activity of
Represent ati ve phot om cr 08{ aphs are shown in Fi

mSAN QR P50 2¢ft0a JRBIDE NG g T rEh wesrabige U Blacked ?cglﬁgfﬁh (Scale bars,

50( fromone representative experinent are shown in
Igures 5B and 5D. (A) and (B) Dissociated Pl O DRG

neurgnsesix-SIP| Bloeking FirBRlattiAIy disinhibAPndEZO 66 gradvth in DRG
nyelin in the presence or absence of anti-PirB. There
newé?§s an%@rgﬂxefsvlasme MéYircRegpssnintive RhatopngRgsphape RBgwe e Figures

SAaé}féit{%' gréé;\hé ??e{mgr gtt}é%gﬁa%r}fé}lﬁ@le%tﬁ %%E)%(ﬁéq Eﬁg reﬁggentatlve

expgrith@utare shown in Figures SB and 5SD. (A) and (B) Dissociated P10 DRG neurons
were plated on PDL/laminin, AP-Nogo66, or myelin in the presence or absence of anti-PirB.
There was a significant reduction in inhibition by AP-Nogo66 and myelin by aPB1. (C) and
(D) Dissociated P7 CGN cultures were plated on PDL/laminin or MAG-Fc, with or without
aPB1. Antibodies to PirB reduced the inhibition of neurite outgrowth by MAG-Fc. (*
p<0.01; Scale bars, 200 um A, B; 50 um C).

Figure 6. DNA sequence of anti-PirB antibody YW259.2 heavy chain (SEQ ID NO:
6



10

20

25

30

aPBl . Antibodies to PirB reduced the inhibition of
neurite outgromh by MAG Fc. (* pq .01; Scal e bars,
WQe®Im¥3s, B; 50 mm C). Figure 6. DNA sequenceP@F/US2009/043757
anti-PirB anti body YW259.2 heavy chain (SEQ I D NO 8).
Figure 7. DNA sequence of anti-PirB antibody YW259.9
8)heavy chain (SEQ ID NO 9). Figure 8 DNA sequence of
antl -PirB antj body 12 y chain
mt@%?eDéﬂﬁoﬁ?ﬁu@P%V%@aué’ﬁ@ea%f odHtl Wpp - @ﬁsﬁw Ogaa’y(SEQ ID NO:
9)'YV\259 2 heavy chain (SEQID NGO 4). Figure 10. Protein
sequence of anti-PirB anti body YW259.9 heavy chain
(SEQID NGO 5). Figure 11. Protein sequence of

ant P|r 2_he chai L | D NO )
oy Pt PR R P adishi b PR G Ehah (EQ 1D NO:
3all YV\259 antibodies (SEQID NO 7). Figure 13.
Ability of anti-PirB antlbod YW259. 2(\’¢2q to inhibit
t he Fégugg 9 Rrgtet saquencg g eati-Hi @tllbde beayy chain (SEQ ID NO:
Ability of anti-PirB antibody YW59.9 (1gG to inhibit
the activity of Hi s-tagged nouse PirB. Figure 15.
Abi [Figuye 00. Budttdin BéquBn@dfidnaeBirB MR Y WP HID hedvy chain (SEQ ID
i nhi bit the activity of Hi s-tagged nouse PirB. Figure
%) Rel ative AP- Nogo66 bi nding of a panel of anti-PirB
ant mpo% ﬁ(}{\gg%
Fi gggglgé ilagAI-)llOlﬂgﬂl g%“?g%e\r?ﬁ%‘? go}f%rBheav %Cg%wgsgéquen e%%g (SEQID
NQ@nrf)i - PirB anti bodies YW59.2 (SEQ ID NO 11); YW59.9

(SEQ.ID NO _12). and 12 (SEQ | The ,

o PiRER Pk filin Ef5eenes 3&&%@%‘%&5%@5 aﬁ'&‘&ﬁ@ aﬁltﬂ%’&%?ﬁ() 1D NO:
7yt he CDR H domai ns according to Kabat, Chothia and the

contact CDR H domains. Hum 11l is disclosed as SEQ ID '

NO anyre F3 ghbdity eBatitRic3 amlb@'m‘ém%@ﬂ(ﬂgﬁgm ingiftdf the activity of His-
tag%g %16 f anti-PirB anti bodies YW259.2 (SEQ I D NG

? -9 (SEQ ID NO 15) and YWe59. 12 (SEQ ID
NO Fig@)e léanAibiHbe 4nSERIrB RniN6a dyT¥HV.2 599 1£DRo lihhibit GRckizity of

and CDR L3 sequences are boxed,
His-tagged mouse Pir

Figure 15. Ability of anti-PirB antibody YW259.12 (IgG) to inhibit the activity of

4.

His-tagged mouse PirB.

Figure 16. Relative AP-Nogo66 binding of a panel of anti-PirB antibodies, including
YW259.2, YW259.9, and YW259.12.

Figures 17A-17C. Alignment of heavy chain sequences of anti-PirB antibodies
YW259.2 (SEQ ID NO: 11); YW259.9 (SEQ ID NO: 12) and YW259.12 (SEQ ID NO 13).
The CDR H1, CDR H2 and CDR H3 sequences are boxed, along with the CDR H domains
according to Kabat, Chothia and the contact CDR H domains. Hum III is disclosed as SEQ
ID NO: 10.

Figures 18A-18C. Alignment of light chain sequences of anti-PirB antibodies
YW259.2 (SEQ ID NO: 15) ; YW259.9 (SEQ ID NO: 15) and YW259.12 (SEQ ID NO: 15),
and HuxI (SEQ ID NO: 14). The CDR L1, CDR L2 and CDR L3 sequences are boxed,
along with the CDR L domains according to Kabat, Chothia and the contact CDR L
domains. Hum III is disclosed as SEQ ID NO: 10.

Figure 19. C1QTNFS5 (CTRPS; NP_05646) inhibits neurite outgrowth of dorsal root

7



10

20

25

30

along with the CDR L domai ns according to Kabat,

Chot hia and the contact CDR L domains. Hum Il is
waele@ehgsed as SEQ I D NO 10. Figure 19. ClQINFBCT/CYRPEH043757

NP_05646) inhibits neurite outgrowth of dorsa

root ganglion neurons, and this inhibition is reduced

gaﬂ@lﬁfh Riukdhs] sndohBdkkiditioy i$redBeddunkdn RiFD isosikéked batiid aggtion-
2. DETAI LED DESCR| PTI ON OF THE | NVENTI ON
bW&HH&W¥¢Bﬁ%'ﬁ@§%%rnB 'pai r ed- i munogl obul i n-1i ke

receptor B a'ifkTKigSEP_ @@CR?F’E‘I(BW@#FTHE INVENTION

i nt er changeabl - . 1

-anﬂhﬁhﬂnnwsnnuse inhibitory protein of SEQ 1D NO 1
and i.ts nati

1) (NP 035225 - sequence |
s PR e R s e e A re used herein

lnﬂe&ﬁhﬁg@amj ad reﬂﬁwﬁ%ﬂuye-%ﬁ&{c@ 0 é‘rﬁfn‘o%@idsmoﬁs%qﬂmﬁﬁory protein of
alternatlvely spliced a elic variants and

SHEQ@ JP di(hel, (Fagred) (N 1%1_§)3§2>15)b¢1@1 ifsoratiesemcaeds horﬂdﬂgues in rat and other

nogéu%%%kl%ﬁ&a lzlgliﬁl T@ )na L%al&?cecfugirllg’ Y_aﬁ%&% s.ucEx 253 ern%tavely spliced
and MIBic' vaalaatsusa dsiensl fs w&lﬂl 8¢ sdrath g Earhlstheradtl Foe fi@fhek Qetails see,
all menbers of the hunan "Il euk

Ko haaaib g bl Vi Keadt S dpvotd. Sabi @hy &', i ncl udi ng
al | matyrale JrlXL}QBG’urIfﬂFn nd/ ai\r/[Fll@ma% uset %Qre?r?mterc}gngeably, and refer to

alternat|ve y spliced and allelic varirants
allerﬁﬂflbm‘STBf thashumah [“leakosynd mlrrhencfgbmbtﬁmt-lﬂerrewptorj sudbifanhithu BT,

n this B-t bfa of LILR rece
mfge (gﬁ P@w cswwwa& >fSBF B W ativelysef a@hﬁ@waﬂams

an@$o0fdrds, SXREPhEsol k1L RBALs koo, thdiBud! thédhBers within this B-type sub-
LI LRB5/1 LT3, and ILIRB2/ILT4, where a reference to any

fanigio LH R Fecaptotreare demigrass! nt henlwirs 8lleirgihe abwoym, such as, for

exyBPtah iR EUCTS TP bPAP A PO REEMIRE At 1) whore o reforence

to ¥y IndViGuaA RN RIS othdswivehdte@Sahelbli® rbRfdHBe to all naturally
t hereof . Thus, for exanpl e, "LILRB2," "LIR2," and

ocewripg MAriate sudees Aermatinely spkecdinad glaliy yarmnts andfisadonns, as well as
t SE 2 u

i RS BILA 5L AOLIRER L9 oo SERLE M 0L 98

hestirc intashamlgbahlnatid xeddrito sl 398ednian deidl fodtpiepticdkas i SEQ $D ANQ@E2 (Figure

l)pgﬂgf 2 :gga)e?%i ;/t\gllalttg@yswg(::ﬁﬁhg @%r?aré]rtgs Sltl o r%(étgrqa%ﬁ §pliced and allelic

Vaﬁghts §ndlls§%%g)as wellEast s@flﬂgle i%hﬁ@fhlelrcloBBFoﬂ RirSEL AR &eMartin et al.,

ojointly refer to the correspondi ng mouse and hunman
YprbUEWM@OQﬁaEﬂa@DOQ)sequence honnlogues i n ot her

var 1 ham TG BEERERTN Ry i GG e mouse

and ﬂ&h@ﬂ?ﬁ)t@ﬁﬂaﬂcﬁﬁtﬁé REqueASe NSphdlo@fes SR bihet forf-BliEBN mammals,
t hereo The term "nyelin-associated protein” is used

inqlydipng all prigedlysrccweing & arams.isueh aodernativelyrsptieddrand allelic variants
anMs%%erH}s s”we%?s lfdd%fbrr]}é@ﬂgeré&h' bi t neuronal

enera
The term “myel1n-assoc1ated protein” is used in the broadest sense and includes all

proteins present in CNS myelin that inhibit neuronal regeneration, including Nogo, MAG
and OMgp.

“Isolated,” when used to describe the various proteins disclosed herein, means protein
that has been identified and separated and/or recovered from a component of its natural

environment. Contaminant components of its natural environment are materials that would

8



15

25

30

and Owgp. "lsol ated,” when used to describe the

various proteins disclosed herein, neans protein that
wha®ohesn | denti fi ed and separated and/ or recOoREr/E82009/043757

froma conponent of its natural environnent.

Cont ami nant conponents of its natural environment are
typiediBrih@tfsret Wil disgubstic ppiteedpeytidc ndee férehepmwiidih, and rnay include

di agnostic or therapeutic uses for the protein

CIREYCS; RRITARES: Y PHSE PIOYIRIRSARSOr f%?ﬁcPTB‘FH’éFe%‘P a?‘é*?%%ar@%s‘iﬁgmd

I f
e R RO RN, ARIIUIRT) I BRI g obtain atleast 15
regldugs o€ Nstafrhingl enintetial aibirmi avidseqhemstby1Be pbs s}du@lgg Gflp sequenator,

oL 8 BRSPS, AU L MEDuBl
CodRvasdid\Glac Wi %Efe%ﬂy ISBOLFGLaNE 02 (3)t6 B FloBEhct® i rhdso @ﬁectroscoplc or

usi ng Coomassi e bl'ue or, preferably, silver stain,
pepde m@m@m@gémeu@w Ipyatpdiprotap inclydss penivia ubﬁmp@ﬁbﬁndécombmant
ceﬁapﬁlc X gt lea h n| ggrgéon%ts gil tﬁ% Sgtulo 1 8}1\%&1&&? Lf{"ﬁ?g «%ﬁtn‘? gﬂestlon will
i e I han TsVsIMce on
noC BEIPRENL O@cﬂm&dﬂ@ natvaveslisodnvd pomiemtll € ptdpercdbytagicasti ame
guestion will not be present. Odinarily, however,
Puﬂ@éﬂ&ﬂéﬁmproteln wi Il be prepared by at |east one
pur i Q?cflétg@ i ﬁc aé mdl &h%qlucl%}tce{c?d ﬁloi%‘éhfé ARl €Reh@fied and
is a nuclelc aci ecule t is identif and
sewmaal avechtfleasmmt cneashammeclercahinnkatle rvuthl ‘ahlch aédb drdinarily
nol ecul e with r.din SSoGi at
esmatrn Tt el e e Sy «Biin ofosiiT e ap uinc fudi e acid
mél&ﬁh@fs%@'h& Wi nSh Ghéfolrdl oTREEAY hEwhh 6t 8 €urldiA Ralufe. tIRSlated nucleic
formor setting in which it is found in nature.
acidgoblacwes thaslai ereadistingnished (ipmsthe neeleit geid mplecules as they exist in
nagurgl Fﬁ? uﬁﬁ&gﬁerr; rnolrsrg)t {%ﬁ nﬂﬂ% c ac?d %Siegulﬁﬁﬁ?&#l glﬁclgﬁ atcmeﬁ‘lolecules
cof@irdd taruha drmﬁhﬂ;ﬂ@%&pﬂ&s&éﬁh @ual@icchcfm‘lvﬁérlﬂ,l o8 example the nucleic
contained in cells that ordinarily express such

acigh raplepie ; éfcliﬂdl Ghipesoniabfocatiophihilierent framyal dinatusgljcglls.
h a‘?\%‘i{s@d here 1% t&ﬁ W@,@kB (jﬁﬁ%r hp i h%efdec{) Zérﬁr% {fo"Mgent capable

na uré use el n,
of" bRJckB/théJjﬁBhamgalgbt’mtﬂtg abrs»gal&@d retd:ucungfoe int¢réerang wigle RirB/LILRB

bl f bl I | hi bi t.i
Ryt gen edtic Ay L E Kb eaep P e it ieh Pl in pegtored
lnﬁﬁitd)x’ff'atchﬁﬁes a?err%}ﬁéﬂhﬁﬁélﬂg néfe B)ht‘gﬁlvhh LR/ &Pr&88fihSheuronal

intefferes with rmyelin associat i nhi bitory
grawthi, wpeir esd/ot eerdyti@nHangireigraé embodinsot, ghQ)BwlB\/LILRB antagonist

o BJLR AR BB TS EREN 288 SR PR by b

Piff}/L B[RS L RBBANT ®RFOavitsdoni silinbliutis, ﬂ)h&ampwiaﬁ@b@fles to Per/LILRB and

PirB/LILRB to hb%066 and/ or MAG and/orré%g gN
antigerphinging (fagmentithaeof) Lwam%@emb&féag er/MLRB 0go 66,

M?&@%]@Ilgg QIE%% ape lnle b sd E&é}u&ﬁ?&%i%&gﬁpﬁ%ﬁngg and Nogo

ragnen ereo trunc fragnents
66Pbr Btlbd:RB;BGGR B&H NAG, or béVyen PhBILIARS adplge aod small

m(%eq }Sn&xg%l ng@fﬁ{ﬂpﬂrg}tdﬁ[l@%gb gqﬁ¥ 1,9%@?0{:%8{3% \k/%g eﬁ?&/ﬁf% antagonists
aldd ih8hbd YRR ARG VI RN Esi RN imolecules capable of inhibiting or reducing the
expression of PirB/LILRB mRNA. A preferred PirB/LILRB antagonist is an anti-
PirB/LILRB antibody.

The term “antibody” herein is used in the broadest sense and specifically covers intact
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nol ecul e inhibitors of the PirB/LILRB rel ated
i nhibitory pathway. PirB/LILRB antagoni sts al so
w0 p@badseshort-interfering RNA (si RNA) nol ecul BGI/US2009/043757
capabl e of inhibiting or reducing the expression of
PirB/LILRB nRNA. A preferred PirB/LILRB antagonist is
antaimdmt mon&ilomdl bhtiBianpsélpddyal abtieodies; multasptéibodytibodies (e.g.

b B S S R R R SRS haments, s
1011%045x&émkbm5 u@gwmologwtdcﬁp@}m fic antibodies (e.g.
bi specific anti bodies ornmed fromat |east two intact
ant iThe tires mced|oanl arbbdojly”fasalgecémrsm refsrd torag aatibedyegptained from a

roR B4 WA B LB B U SiBocic

comptitiR@ehe [IPLRLIDE Greﬁﬂ@fﬁc@l Heppt B3f peRibed nﬁm’ﬁﬂ? abdurdhgd yutations that
honbgeneous anti bodi es, e., the individ

may i 5N E8 NABRHRNQIHY Mﬁé%@rpﬂlu PRt estiesare highbripeeifie, being directed

ihle

o Py AL UL Yy SORAE 0L R Dorions

whidteinbliugé biffesqe ahfib@lieshiiengd dganesttcbﬂemgaiemmnmnm (Bgllt@pes) each
antigenic site. Furthernore, in contrast to

mogReloBY AL Be bl ik agaimst e ingcdieranipn pa et Bl ition to
the?r”stgea?igftf Sthéjfn%ﬁﬁ(t,l@l%l %Qﬁ‘l')(f@és A 5&\%5%@50&'@5 %amtﬁé?riﬁa%/ be synthesized

opes each nonocl onal antib y is directéd
uneédmisiated by iotfir @ntnlmdefrsmTrlnarmoctnﬁert meonanlonglé mndi¢ates the character of

the e],#l:b%%)ggs ttée?%é Q tgl&giﬁc?) %ﬁ)gta?{“al{yh qrnnc?gggé:/gq%g);%pglgnon of antibodies,
and ol &sw&siusua@@&tr@qmﬂag pebdaytic dahe amtbododiyesy P&Imular method.
nodi fi er "nmonocl onal” indicates the character o

Foamannﬁwhfa@oa@qlﬁ@al ebtikadicsdo be yprdaingaenytienee vl the present invention
maa/onsr? e(ﬁeogr%ﬁe B?l? %o%é 191”th8£1 {1 gﬂ ?c?% ?y tKE)'ﬂQ:r e aln Cflllﬂ% D&s.495

rue equiring pro I on O
(15M3Y, dp@tidyl lelthade byeﬁeh@ﬁmeIWDNAaﬁﬁh@ds (t&e e IU)S] l@n@dt No

anti bodies to be used in accordan e W t h esen
4 &1ﬁ\ﬁéﬁ} i b ‘ragnaslonghantibggics h@aw*a? 08 &ﬁé@t%{r%&%ﬁgq %I%t}body libraries

us%é%l‘ferb L@é d%b@ﬁ I{Etla@!(sonu‘?kp V Rar %@5%8@4 639 31@9'1) d Marks et

r econbi nant see
alLV$mﬂPBtén22mﬁBI398m8955ﬁyexmmem nDnocIona

ant i badi l so i.sal ated fro ha nti bod
 brdbedty st elnnr BrbueautPisRat Fhidanti of te heavy
an%r Bbht chaihYS RlenBad w8Rdr 03Bo(ob38d 10 @ndsPhidis Rbudices i antibodies
iol, 222:581-597 (1991), for exanple. Antibodies

delsmlcﬁrcfm eakarticularspesdes or bhlomeingdo agartichlad peigbady cldss ehsubclass,
w %rt]%;lel 2h nde% hF thg%ga\ﬂ%{%S égl{tlcaf \ggfl Hc%lcr)‘lo gus tg%nrt‘rés%%hdmg

corre spon sequ nce

seq’ﬂ&hd:é@@ﬁi amsbddi&rsld%ﬁde& from aaothar §pecick af bepeghe so Mother antibody class
bel onging to a particul ar anti body class or subcl ass

or giphclass.ap avellagdiagents o sueheantipglisg. sS)) long 3sdbt ¢at Wﬂdﬁmd
bid 6gr1£‘eﬁ qwlxgggq%‘ish@atﬁg N@%%@%'ﬂ%ﬁ%ﬁﬁ&‘&ﬁér qn BhL A'if’cﬁﬂ €34 Sci.

I ved anot her species or belonging to anot
USan 8 16851685 a6l984)). Q]nhnd:msantlbaélewef Intasst ﬂiBl&grmlthde pfimatized

uch anti bodi es,. ong as. they exhibit th i.red
angheghsgPERTo el dpBas SBEPERINRGS SR et Geed figg o non-
huMah bligRk @le. ald VsPJrRPMoﬁ?éyl ApfeRY anPhlman constant reglon sequences.
“Antibody fragments” comprise a portion of an intact antibody, preferably
comprising the antigen-binding or variable region thercof. Examples of antibody fragments

include Fab, Fab', F(ab"),, and Fv fragments; diabodies; linear antibodies; single-chain
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USA, 8 1:6851-6855 (1984)). Chineric antibodi es of
interest herein include primatized anti bodies
W@ vpn#ssng vari abl e domai n anti gen-bi ndi ng seRLUENRME9/043757
derived froma nonhuman primate (e.g. Ad Wrld
Monkey, Ape etc) and human constant regi on sequences.
antidnlyi holdyulés; agalmnﬂ@mpeciﬁmantiilsﬁim fpondd foom ahtilbolyi frdgmednt(s).

o 5L 8L Lo SRHBH S5 AL o
wefllrﬁgm-’g'l‘ﬁ ShdiR bttt BaRainfad) andHeaby ll?aln addtdny domains, Cyl, Cy2 and
fragnents; diabodies; |inear antibodies;
CI—@F rT @onsh@nt rqiamaubow reotagive B@slenwnﬁﬁamt dospsi feige human native
sequeﬁ(f' Q[nsteagt ooné%e 3 Jfé‘%g;}?gg § eqH n&ﬂ%%”ﬁt&éér%&f Iﬁnferably, the intact

an8bddydRs ot BEindE: sbdctrnetioagi on as well as a |ight
chaln const ant domain (CL) and heavy chain constant
donaHuganieed” forepiot Befy w(@rgwemé@ﬁi@%rho diss At Thampg antibodies

th oMl rﬂﬁllrﬁgl%gﬁ'&l%e GO qgﬁm domRlAgn glﬁmgmo %H%ﬂl N&ritYemost part,
sequence constant donal ns) or am no acl guence

huxanizad bintithveiss ate hinaf mtminiqglouuhes (mmgreht ambbby))dy wm@x residues
one_or nore, effectar. functions. ni ze forns

fropb i DT A0k tgiond sy Pt P SE B gP ¢ ORI & hypervariable

re 401 bPOANL AL AL RB Y @rdr Hhtmd@l% s&ﬁ%g e, qgtr fab8fl of heMuman
non- human i munogl obul i n. For "the nobst part, humani zed

prlafrmta o gihe dpsrddwpamﬁclmﬁb‘gtyobm ¢apacify. doi Spm@nnstances framework

ref B O bR R R el T BB g non

humah Y@eduéar Falhe@moq hafmanize daitibodidy ey c@m@ﬂse&s(d@emrat are not
ant i body) such as nouse, rat, rabbit or nonhuman

foud; ipralcareRimiant gntitody 96 81 thedosgreriippey. t@hesaﬁfoﬁrﬁqayon%l made to
fuffiR &, I{eyant Fg%ﬁg orh AR AN G R nerhl %We!ﬁlieﬁ th?l;;b vgﬁ)ﬂbcyomprlse

resi ues 0 uman i nog are repla de
sul@smmﬁﬁpahdlf aglemooheirmad typésiliyues, virisbtehdammins(Fab, Fab', F(ab'"),, Fabe,

ant bodi (of0) i se residues that  ar
Fufidh SRl ol i e BT ahISdpoRs s opreoae fipfhose of a non-

huﬂﬁh i BRAN0g1HBEFEatH] §r £BLhANS! %'Ileof'ﬂ?éjleR§ Srefubtfsk B human
refine an%lbody per f or mance. F general , the humani zed

1manmpglobthdqpem@nﬂ|hﬁ domguized armbogily |opt1grhdlly@ﬂsoa«tz111| (@ag:trlse at least a

pofiipt 35 i Bob il tRan! Ry AP, SPGB Ibd ol R aifRa |

im@funb Ql@bimyrp eF ot dR1ali 190488 J 6 leEE Mihurte DB 2 IHDS E5281(1986);
nonhuman i nmunog lobulin and all or substantial ly al

Rl@;fhmqné eFRs ]\éﬁféret?rﬁés@%ﬂ%(l?l&ﬁ}a%nd Irvestadgretdp.iSiruct. Biol. 2:593-596

uence. The humani zed anti body optionally also wll
ﬁ'pr ise at |least a portion of an imunogl obulin
ConS’lhaletrmr égbevafiftdy regiofivatadnluged hatinatfeas ﬂoul‘mﬂ:glons of an
nogl obul i n, For_ further details, see Jane
anyRdy aTebls: dsgzansvzbwb PORBPE R8BI R A flvgRCeANd/ q@?f@‘r %trucwraﬂy

deﬁg’gd‘ I%gé’s HE gég%)lablé?%uﬁ%&ﬁﬁﬁlsepéﬁﬁno 4R re%[lékcﬁom a

6 (1992) e term "hypervari abl
comgheomhtamk}edﬁtmmngeq:gmﬁ oréfGAIR” tie. tehiduesiyi- @41350056 and 89-97 in

thegl oLl bﬁ%lé Véﬁ@l% B!)I%gl?lo ngll%rl U'Sgh 55 gp tnd ng P 1n%£e ﬁepal\/§ C.har.lll’l variable
domain; Kabat et al., Sequences of Proteins of lmmunological Interest, 5Sth Ed. Public Health
Service, National Institutes of Health, Bethesda, MD. (1991)) and/or those residues from a
“hypervariable loop” (i.e. residues 26-32, 50-52, and 91-96 in the light chain variable
domain and 26-32, 53-55, and 96-101 in the heavy chain variable domain; Chothia and Lesk
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defined | oops. The hypervariabl e region conprises
am no acid residues froma "conplenentarity
waeleqoensisni ng regi on” or "CDR' (i.e. residues ZBHEBUS2009/043757
50-56, and 89-97 in the light chain variable domain
and 31-35, 50-65, and 95-102 in the heavy chain
J. Wel.i Bibl. @96t00BONT (KADRL Intiotlatases, PrguaiadisdovdaiPraideienN sre numbered
of I munol ogical Interest, 5th Ed. Public Health I
acegidipg de Kah%&qt BhaluPTanat fisesead ipmae Aptal) belsat hEw@me W, or “FR
re{l&l%g 1) th@&dva‘?labfe 38 £IddHESnET AN fhe r@l’cﬂ%@ Y@fﬂe%?h@rvarlable
oop” (1.e. residues 26-32, 50-52, and 91- e
Iegwgﬂﬂsh@handdM&ﬂLable domai n and 26-32, 53-55, and

st PR gy OF SBUIGUEES EPCor s i Sy ey GOR PESiBE Bh amino acid

sec§< ce/ arhicﬁt!édks Q8B Mofeshidl asidatudnde R 8GR CoRIpeieddo bR antibody
abat et al., supra, as discussed in nore detai

vatjetowherepy disdlarsdk Thos, themrentesiibodseareally hos et loast pavl e
hyﬁgr%rl%ler fe gi) JUESich Eilr}?errs Lha ind ac1drs§czl%eglgee %oﬁlnthé N&ino e%md sequence of
ervari e regions as nerein paren

th@dfttrtd@p@hdmgolﬁypeWalndbMegon anin Hotbydy Sardnt aﬂhdzrbfmdﬂsclosed The
rls&%%>an am no, aci d sequence which |acks one or
Pa’fﬁﬂ? Bolypsnkige é%ydm%‘ﬁ% Adativg SFQP%RCF O aé’@ﬂ%f&b’e‘%?ctlﬁl%ﬁ antibody
(m@ﬂfdir%‘l%ﬂau‘ﬁ%ﬁ& 6@(% AR Ql?erli%' Z,Cdr @i %H%boﬁ“ Ugith {Jl%ee]xﬁ)ﬁﬁlg Anino acid
ant1 bo eneral1y %as at ea t one ypgfvar abl e
seq@gi:@nnonuf icatiorgi (fdodres insertaoms izlaong asdqueheelferasions g a naturally
am.no acid s e of the correspondi ng. hypervariahl e
OcPENg SEneE Lo gﬁw&ayth@ SRRV IS P D Y bo T bednd Tpent” or
“p%ﬁﬁp’tanﬂﬁbdf)pﬁ@tdsgﬁln@%a‘égmy se a native sequence
(i.e. a naturally occurrlng) anti body (including a
nat uf:salswh@@mu arntubgdyamrednit cory apiiamitapntibesty” aefeesrip iab @dlybody which
hai a %rHPng a01 8}1?1}(% r\]Aé ich d(? iffg{s fg S%l%u%?i%g an@dse{;ue%%e of‘) a parent
an@bddst a’tréiefa%)y, e @uraaaw@ldnylc@ﬁ?m@e& lallhga\%ewaﬁi l@eﬁ’}able domain or a

Thr oughout the di scl osure type
lighheharyariable-dogpain Baying papmingracidhwsayense étheheld not found in nature.

e e
analmdyo IaalpdefSHewembMMhntc ﬁlechnﬁbed}svafrracmwﬂhmvammmm@ acdd sequence

uen 3 pare t  antj body. Prefer
frogyg %354}3#@8&&@ Rpt drae aa%rf@awce HQ@PHYY\/%SP%WY with the amino

aclQERACcODT &tHel Qﬁtheﬁt@bﬂl%ﬁ chah W@rléj&@ﬁbrﬁalh%\f'tﬁbgp&'i‘éht antibody, more
am no acid sequence wh Is not found in nature. Such

prafenablyrirem nbew SO fol lyssihare] 0086, sn et gne GQDH6 fsey abog e 5% to less than

1ohfePisrs sl onit v oo o B 0% paRodin et fom abou

9580t 0a8sMRarf 0%, SERVSNTHR Y b Sriand ROttnerafYooh® whedhScont}ites one or more
100% am no acid sequence identity or simlarity wth

amiRacigrilicyatieiisdn seadiasrabioomedr mpae hy prsvaredgregion thyrof.

chai
or of B SEERIE BT Blsst 05 PRRE D ARbbEEGI TRlEhee ofa
preme&hﬁ[r&kilayhuﬁd adidl adipighce8 F%ehpldre alertiams ihf08e ind@tiens, substitutions

referably from abqut 90@6to | ess t han 100@6 d nost
amg HeleBonn AN 14T A0 SHSBUIG r¢EEdo (MTRPlaeRIuEN! Phan existing amino

acidNEdiBRAY MAEI R iAS) HFNE a8k s¥q RABe; WRHE hRIRTRIFSES a0 acid

or nore
residue.

A “replacement” amino acid residue refers to an amino acid residue that replaces or

substitutes another amino acid residue in an amino acid sequence. The replacement residue
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amno acid alterations in or adjacent to one or nore
hypervari abl e regi ons thereof. An "am no acid
walkaen#pson” refers to a change in the am no arCTUS2009/043757
sequence of a predeterm ned am no acid sequence.
Exenpl ary alterations include insertions,
maSHeSE natirhll P B&cuditgh slel@ithaamally Abcurand MAindCicHll residue.
substitution” refers to the replacenment of an existing.
am Ad “#BTRP 264 ingedionn refers te Hstiarodusban ghPRfoordRerg amino acid

R ; P aci d rasi .
S FRUTIE G LI 4 CERERL A0S e ompri
a “aeptileriesirtihre ih diich @pt apeidercospbisingttwb @s nano tihato acid residues

..amno acid. residue in an am no acjd sequence. The
joipeippapiidh Lopds) doitrelcgbinge Wﬁtpfﬁd&ﬁ“?“%g@ml?‘? figd grauence. Where
thd VRimB At AdrYorPREHIVES PSerfBh BPa 9@15tﬁiie! @S lifldRed Abtidd Thd) e

acid insertion” refers to the introduction of ‘one or
gemwated Ariransloncindtagesisigisesh that io has pr ediepecid seeeknaeiwhidch does not

aci d sequence. The 1no _aci,d insertion. conprise a
exibingpRie Aneaine i A Seline eiReat d Tyt b T ERg the
intfoRCc@En HDUBsIANiG0 BsHetbr et i@ Jcid RSIubYatRBPNLEENInal and/or C-

bond(s% is introduced into the predeterm ned am no
tergénal ca@glie hxrervapmbleacginn, ash Hnt acleat one ef the dpperted of sgakacement

o284 80 RuRERnISe SRR SR SRR Lo R v o
reséduend tlachypepadguelocegivdircquedid@s not exi st in nature. An

am no_acid alteration "adjacent a hypervarjable )
r egt oAt e utTig NP AEIAJERIEHS dhoRT et b Yie igpetisreode.

ceRB8) Pl IR EFr TIOR3 6H HorlsEding We i @ind (8aNathidk 0RYe); asparagine
and/’or CGterm nal end of a hypervari abl e region, such
(Ashasspatticl agabtAsphieystbint i€y ) ngletangde 6iln);eghhitamenasid (Gloy;rabycine

i d ' f tide b ith the .. .
R Ra S e el Faiir §1-20 Brsted Putlomahionias (Mev:
ph&WPAEMAE (1BRY.Sré R PFo)t Serfd €Sér):QRrcofine TRANY &) t(‘l):;pha{l Ing); tyrosine

y e

occurring amno acid residue" is one encode
(Tyerradivelispdéal).general |y sel ected from the group

consi st ; ine. (; ; Qi - " - -
ConS! 35l S A% Ay BSALIRA N Do g s v
thagl thds@maneal (G drhirirgl dnhiasiacidaedidues Gsie)l ;abgvey eihivth i @bl )to covalently
.histidine (H s); isoleucine (He): |eucine (Leu);
bind adjacentamyiag acidgesidussisn i g RIYRePtigs sh3IN i xamintes qimqaynaturally
ocRlrRhd BRidoRicR res@IBEd iNEluESEENouchter §ARhAE, ActP4line. homoserine and other
tryptophan (Trp); tyrosine (Tyr); and valine (Val). A
amimoavidhetsilualahgloges sneli asghogri descréeid dn Edsiad gedl. Netleibnzys.

205 305PF PP b SRR S0 et LY B BB e eridues. the
prRl@ct 6f QONAlEAL KYicRid 4R a¢o8Y) Al ENhaRCh 8., supra, can be used.
residues(s) in a polypeptide chain. Exanples o

Brigdlii- theseupradddyras evnl vd ehgraeallyqcvatihgraessippigesor RN Ausfigh a non-

nonj. euci ne r.ni t hiine. . norval i ne,. honoser i ne..an her ..
ralil GUEhon e B D1 A BORY B, R R RO o Bl Rfvion of
thd RNBIl | man et al. Meth. Enzym 202:301-336 (1991). To

generate such non-naturally oqccurri n% am no_ acid
r esil Bipaghoyt glys disclosure, reference is made to the numbering system from Kabat,

E. A., etal., Sequences of Proteins of Immunological Interest (National Institutes of Health,
Bethesda, Md. (1987) and (1991). In these compendiums, Kabat lists many amino acid
sequences for antibodies for each subclass, and lists the most commonly occurring amino

acid for each residue position in that subclass. Kabat uses a method for assigning a residue
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procedures of Noren et al. Science 244: 182 (1989) and
Ellman et al., supra, can be used. Briefly, these
wee@eaddses i nvol ve chem cally activating a suppr/EsS®09/043757
tRNA with a nonnaturally occurring am no acid residue
followed by in vitro transcription and translation of
nuinfter RN&ch Thieugho i a tisied sadjusitdepsid @is mahed ﬁj’ﬂ@@s@rﬁn@%ﬁlue
to the nunbering system from Kabat, E. A

et
@§C(Bpe pPapfas Hgth@ﬁe]qn{he&f%r @gpbqrmg@p@gpe is followed in this
9
I e e
anabod}oammodtcsimqmewmmls aot inblndeein tﬁ@Kabzaccbn@elhmumsene follows

a li.sts the, nos occurrin cid for
ot oo e b cAnaitE St sBBeARu s hunogtobutin
se§BinbOdr B3 conSSIsANidAdertelif KladMe nghﬁ{e& Qla? € aommand or by

acid in a listed sequence, and this neth
coa@yteg Hbing coasicgieaqeapioe cemprast lbreemme sm ezmﬁaﬂel Of wctx h@rogram is

[ The Kab gt nu en
togy 8 g0 P A e AT Bl B SRR v TR sp B B s Qi Giues
w}ﬁlels hiduwenmutbeisos Pa sepBiicd aFer aahiph) the 1aiht BAd B&vel chains each
equence which is not i1ncluded in the Kabat
tye YU (WP corieineoPhishdayhibe sene swidig nymbpss; in Vi domain the two
cyﬁ%ﬁl@g Qxle ty 1c{ln)9at9@§1&ueqﬂﬁr§oe§seﬂy%§8 Iaﬁd ﬁl ﬂhg 'Q/e{ddo%atuhth%r{%O cysteine
I'ObUl I’'n sequence of any consensus s quence
rest(dlll[fatare T&blcgﬂymmﬂnberagl! 2Pendl8he Ftnyndmkj restuebyereoaiiyy bmrnot always,
usi ng co nl.y accep Ut er . prograns;
hag GRS B die OB e gHe DY GG AR CARY ihaRD i size. For
exﬁ'ﬁ}ﬂebﬁl th@€hdeldrat(aoR Bont'S AR ERIRABRAG | 1683+ HGShe CDR in
are comon to nost Fab sequences For exanpl e,

th@ h?elu{:rlcghn Kahal th eﬁm;h it mlmeeazmcalgymuéﬁaxdswdmided tonthe residue

oL R PO B DT RS, R P85l i

lmuﬁbﬁéﬁldﬁﬁtmgu&ﬁes ARAfhi for eRemMe HdpmBith 4 Kﬁbatt\&@quence for residues
cysteine residues are typically nunbered 22 and

34@&%@? Ravea rgsidue @@weermhleyl tojalign Moth regides®>, thf:awber 351is
rgga g&x)ggguﬁéne nunber of residues, however the
vary I n size. For exanple, in the case of a
CDRAfsruBml hereandin diatfte dg eqthentaghwhifolityl $s dnomgidody haing h&p, or
CDR i.n the seq u nce in Kaggé to which it is alh%ged,
digsgeiption §qnstent 1 e danEolaH ARV 1Bes HDSTEs | Ao WU Spanpgolar range
or bBEre &l Hehﬁnbt@%%wm @Ber@gidwta' RiMer [£S1hdHEBo(tS8€,
e.g. resSidues bc in Figure IB). For candi date
sequ*en"@éfémwwuredf'@ntllgxb'np bag wahlogn ovxmohe atekathyas in one or more

i dues 34 an o _re i due .
CyEEHERA hEh F ST Gorde i e alinig O HESbRT raticen
colnpali P h pareat ardbdi P MAELH R e@ nbBSIsSHS thoks am@t@orm@r Biehorred affinity
an anti body wth a "high-affinity" is an_ antibody

magrgd ﬁgtﬂépdm widrhage sarsunclen Greven psometar affrmmefor the target antigen.
e t I nan

Af?gﬁ gﬁoﬁg%&@wod fRAE rgﬁu%a b pr%ce@ure%n wh 1§ trhg a% R/fﬂ?ks et al.

Bioletieroldggs): TJ%VBMQQI) deBcribAn afiﬁﬁfyl MatupatioA by I’\Qﬁand VL domain

tib dy is one with one or nore alteratjons, in one
lﬁ@f andom mutagenesis of CDR and/or framework residues is described by Barbas

et al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994); Schier et al. Gene 169:147-155
(1995); Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson et al., J. Immunol.
154(7):3310-9 (1995); and Hawkins et al, J. Mol. Biol. 226:889-896 (1992).

A "functional antigen binding site" of an antibody is one which is capable of binding
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CDRs t hereof which result an inprovenent in the
affinity of the antibody for antigen, conpared to a
w@arensodant i body whi ch does not possess those PCT/US2009/043757
alteration(s). Preferred affinity matured anti bodies
wi || have nanonol ar or even piconolar affinities for
a térp&@ ahdg@e Thaahtigerbinddhg affinity offeifeumederabinilingdite s mrt @ccessarily as

r od db d Kk ... Ma .
strc%;g&s%ﬁ%pmg%@%&oq% fLy” 53 %o% ggtggeng@g@pg B‘é 15%%\1% lb?\ the ability to
bln%lhld &l g H@Xnéékbl%@l@ uﬂng%ﬁ?’%h@ oBRVEAdt) BImeRRASRMwn for evaluating

enesi s of anmewor k residues is
mﬁd@@gbﬂh@ﬂgwymiﬁagbas et al. Proc Nat. Acad. Sci, USA 9

( 19 O%n?f%gg/t}%ﬁggdg ahlo%gglica g r];}ﬁ%lﬁfa flStl‘iég fé@l&n%t&%%ﬂtsnody is one

wh(clxgt%@esse};%g 2PMoed ofthe biologicdl ARAA&Eristikd 4( thhi SBHIP which
wkins et al, J . Ml. Biol. 226:889-896

dxs(mggszl) it foanr pthercantibadies thet bige o ﬁleri*éllinﬂ gnégane” of an
ant i rggr 5301%91? %“(Wna'n E%dlgs \?/ﬁl’%ﬁ‘ﬂ %bﬂ?ﬂ rkﬂ’e nta%ltru%@ﬂ bound by an

antlgen he an ndin
antibodgliofi ghtSrebtea r@tmebrdse—bﬁﬁkmrglahgayaacls b9 thaigdeasritiddan Antlbodles A
arent anti body fromwhjch the antigen bindi sjte i
riopelylanyil ColleSpame Harortl g BTARTY el %@@ﬂwméﬁaﬁ@ L T988), can
be?&%ﬁﬂkﬂble using any one of a variety of nethods known
0

r eval uating antibody binding to an antigen. An
ant ThetlymH#imenteus ihagd ogfecalo actieal ettied wpalye obdisplaying a

t ti bod
hetGOR RSB EBR B Sty H6tap St B S oR e AP By PAL and
Mshiah fﬂhﬁ%ﬁt@gﬂglﬁf@e intayf doRim0s RaEctant hiaaeh eschi Raéirdvybithe (e.g., “fd-

to the sane an In order to screen for antibodi es
tetv)hW@hOlbi ﬁiam@toampl@fgptdmp@ywstamsam Velbknaywu iecthpse efiskill in the art

antlb t Y
(sefib g a ehet al:égr{ee‘)s6%&%46?%%0?%56%1&}2%3&%%éjg ?g§.glf3§§ 1317 (1985);
andvBituaby ado$dlitbWcna g3 HoskRIg (Laggy.at ory, Ed Harl ow and

Davi d Lane (1988), can be_ perforned. The term

"t i Therissmng ‘@émﬁﬁ&glé uwdewﬁ%r foothg mytiple royads oE Ffée%mogess in
L@y i
o oA A 8 8o SLOUSRRS RO BGRE B3R e it i
affiffily and apetifidify. toBhtergki.| anent ous phage may contain a

sel tabl e jarker su
e 551 2012t ket el a8 CRRCRRYELINg )i ypaced RN
tha@ frﬁer‘f@é km*ﬁrg%ﬂ@ e&ﬁeis’ftﬁﬁ aiRNAskid dn 1hf&rﬁ1@dﬁa@rotf RM&Laterference, the
e.g., Zacher et al. Gene 9: 127-140 (1980), Smth et
pragkess @b@m@nQ@BRNmﬂEnqqsmn(oi@w gengsd siBa¥An tcyylcaﬂn are comprised
5 8 Ihe
of ﬁ\é e%m%lg rg?c?e% I%Igfgts R ea:ilb g? %S)éx)uirzlgoﬂ sG§ iemg‘%}ftggtgf'oﬂlq a du%lex which

mal}if¢le&ssihgleistiemicdiovedah@B). aMdcedssipk af tmwblepﬂmg&ed RNA by an
carrying con?ounds such as anti bodies, with hig
enzfqtisicoPPiel [ sEamplecdytRplYBerases aiegals. In Thecleaypps e double-

str%]?%g RINA g{] gﬁ%é %ﬁ&g NA TS L RNBhse &8H8L$1 eosﬂgﬂﬁl i§ used by an RNA

l'e-str that Interfere w
intef@reaeROMNAI) sil dRivhe (@n@lmmgmidermﬁwmactleawage Rh#xeby promoting mRNA
deérg a%rofne rT%ns(lzlgncet ahspemﬁc gene using siRNAs, for example in a mammalian cell, the
base pairing region is selected to avoid chance complementarity to an unrelated mRNA.
RNAI silencing complexes have been identified in the art, such as, for example, by Fire et
al., Nature 391:806-811 (1998) and McManus et al., Nat. Rev. Genet. 3(10):737-47 (2002).

The term “interfering RNA (RNA1i)” is used herein to refer to a double-stranded RNA
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process doubl e-stranded RNA sil ences honol ogous genes.

SiRNAs typically are conprised of two single-stranded
WORNMS/1gB36Bbout 15-25 nucl eotides in | ength thaeCT/OR200H043757

dupl ex, which may include single-stranded overhang(s).

Processi ng of the doubl e-stranded RNA by an enzymatic
th@teequite xn cAtglyticdeimlationy f PRcHTENRBES, akd®ius ta beused® inhibit/lower

cl eavage of the doubl estranded RNA to produce si RNAs.
expieesignbf & BaTEeulat 86d of the siRNA i s used by an RNA

i nt ol [ [

cl cavsae ArER s i B O R LE o iy A Sy ST of o gone or
a mirli@enee. aalkpe vhfiant) tereof. uAipngicmi AAgene bOwhahahpt erd at ltmst two

an. ce the b n I e el ecte
RO B s GE s b hig o o B e AaRgerc dhetic
se&%ﬁbe sid I?I%B%h?&%@io%%% g‘éﬁé’ & a‘%eﬁﬂelb deﬁltﬁoiy hid ré 8n

art, suc for exanple Fire et al ure
80@a181ne a sipgosileatide, I\vﬁwdndlﬁ cett maﬂllfferemaﬂlleleﬂem cabn etveral
nuc 3 %e 737-47 (2002). The term"interfering RNA (RNAi )"
B é Merein to refer to a doubl e-stranded RNAt hat

r esWstised Reredt, @lepttint “degdadah pomeralfre@paGiahy cofd¥WSthat would

and thus can be used to inhibit/|ower expression of a
bepefiitfioa trgatmpahwith 7R @ntagemists 96 Py RO RiBIApuchas g8 @gti-PirB antibody,
1n<g§(§1ﬁ? Qn;'; ?or{d?tflcﬁf th%llq @ﬁ&b@?ﬂ?gﬁ? {1e 143 fane%\@negﬁf?)ﬁ tl%r%@r and/or an
1m@rcgzen1€n0d§f swhamiv flisticay ar the abrdoeas;tstdmvoNdn-ﬂtﬁmn&gl txdngrlessof

is . referred to as a rp re of the gene.
disrdgseia 9 Eeaidner s I@tﬁcﬁt% o taﬁtﬂ%yﬁlﬁt%tﬁ @il GAnppenefiting

f hik et ¥p‘i‘i% friedtdpil &
rcgrll %glrbgjhnuglﬁggt (l%*dee% l\gf\c}t?uéf?% differ SQ%IP%II%Q er gn%%%lpee%g o

regﬂnemann,baclsémgmuromgmaé dispudless, banhcps phssical bidlaneged nerves and

th erm. di,sorder?: era f condi tion
nepiiee R C HERERE: SroPERE Shaehely Ind e i KR e o the
ceftkal BervBlik k}drBe (c. 8 UpthadsordAnjant dmdRicaBradmhh P Belin damage associated
i ncluding any condition that is expected to benefit

with grakgxan neardegieddirdarnelaing o apgoeeccasratipn sedee fMr cxample,

. X iy C: p e
tr1%m1§1¥1%%31%1a %1 n%ﬁérgx%éfap%%@%‘g%éﬁgﬁg%al%%ﬁ{\f k%eng gravis, muscular
dyhmlﬂiynam}’/l@drcqﬂﬁc lawdralisoletosisi (IS progreswiveswasesar andphy, progresswe
b g ondi ti ons benefiting fromthe enhancenent, of neurit

gihstited, MipeBiRb AT Yo MUHBUE SAPSIy YR HerH i tppigred or prolapsed
infSQERR! @bk %drtﬁg e@mgt grb%uaﬁbagl Frlus di SRILE fforadliGltlet

as physi cal danmaged and neur odegenérati ve
destingtias @:»sndrSmch pdrlphnr@llatesve@ctmmagb icaadet! pyiphgs$ical en;pt}ytm dsdase states

to the,central rvou tem cord
suf R G 0k ond ey i B E ' b 1P Bipsgd s
pré&gHyeik eGul@tﬁﬂ B2l sOh@@hfeal | M d @istadee HahiiMbod §Disease, or
neur odegener ation, such as, for exarrpl e, trigem nal

Papldngoalsghiseasqy| ossophar yngeal neuralgia, Bell's Palsy,
nya%h ?&hl% ‘%regt‘{ﬂ : “tg%téﬁéﬂtaran&i ‘ytﬁ&ra ghXS USQM?IICII‘IIOK%FCT ?O ﬁuratlve

| at eral 8¢l &rosits progr ess e nuscular a
theraog pesphiyleetio thebaly, amthgrevdnediveulea bipyar Caiseanivg treatment or

adg]HUIlgitstléaéljggdgfcelrset%(%rselatsmenlyggl at lrégsrt re]il daahg? %asé gv?tthglrlt%gte?r{lptlon In treatment
by one or more days. Intermittent treatment or administration, or treatment or administration
in an intermittent fashion, refers to treatment that is not consecutive, but rather cyclic in
nature.

The term “preventing neurodegeneration,” as used herein includes (1) the ability to
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i nvertebrate di sk syndrones, cervical spondyl osis,
pl exus di sorders, thoracic outlet destruction
W@ ywdneses, peripheral nerve damage caused by PEHEB2989/043757
injury or disease states such as di abetes, peripheral
neur opat hi es such as those caused by | ead, dapsone,

inhibt ko8 preReRpIMFddRgerekiltioniin pAaintencsy dra@fr@seda& Elahger ' s
di sease, Huntington's Di sease, or Parkinson's disease.

nepppslegaichasive drssate gt nisk elrdsaeloning a nevgneuroriseapsyativggliscase and (2)
d C
th? E@ﬁg@ ’lﬁ{al‘ﬁlé O??I%&%lﬁ?%lﬁ%e r\ég?éae%gfaﬁ% tf%H&XM?o dek Glready
suffiedag fremt ooha\admmpmmgaﬂ & neurb@égen&amm dhsem«t rrent on at
Iea a da|I basj s mh%gout [ terru?tlon i.n_treatment

g5 TBATEITAL S USTHRRPHHTE RO oBY SR classificd 8 @ mammal,
1nélg€ﬁ‘n§ h§bAL, hher A6n- Bﬁrﬁ% hte®ro &HR, Romle§Re 4ridFaind al"ﬁﬂqals such as
Intermttent 1ashion, ers to treatnent that is not
copsnlxesast dogs andghtsr heref@ryadl dnebadmmergtod the. inTéngionethemammal is a
h}%{eventing neur odegeneration," as used herein
@t udes (1) the ability toinhibit or prevent
neurQisigRRatiat arohibifd@bh MihS onev Mot RBtROSBEapSutic agents includes
havi ng a neurodegenerative di sease or at risk of
sigakiasicowi (senairicaly ane gpeeybisadatinyeatiinga 48 owlesl (2) t he
abi lAn ‘yeffegtlb@%lhgﬁr}t” f)sran Pgufs\%lre}lﬁg reffeft benaﬁmal or desired
neur odegeneration in 0 are already
thaupdusic I(mgluﬂrr@r‘preWntdnﬁM}?re&yltﬁptﬁQﬂBff@:fh,ve amount can be administered in one
neuroﬁggeneratlve di sease. The term "manmmal " as used
Or e AMIRTEYIENS 0 any manmal cl assified as a manmal ,
| nclAdisBg h R ex?%e%l% s ‘Fb%ﬁ*’h%ﬁ‘ﬂn@f’ L AREES, cul Qe %Yesused
domestic and farm nlna such as cows, horses, dogs
lniamihambly and all spcleﬂ@ngrsdomnboldderpmgemj Tlines tmwemlss Ctmnsformants”
Adm ni I ha

R st R TR Py P e Ao, bl T R0 e trom

W1$lidﬁUfetgéﬂale@H the(f@ibed bf @atsferand 1§Q§l§@1€d&dt<\/&i that all progeny may not be
adm nistration in any order. An "effective amount™ is

pregisehnidaniicad irf PNey egnient glusite é@lnbeméﬁ ef ingiledricor mytstiops dlhe term
“pé(&?l”lgpr%geeré go n% rbt%d%jll oqf%gp B% NS¢ Q&e?}% I%ér/n:e)rdat{oglssg%steeaueMO an originally

tradsliohhéds ¢ Bér &HSmeAMLuslﬁ(j)rng&:lh? ittt hiethexane ﬁ&dcdﬁﬁ or blologlcal
"cell "cell line ‘cel|l culture" are

aclipbetscisETgehiiryn ﬁwwrhﬂlr}allw@ﬁsfe@g%?ﬁék 31 ﬁschrd@éi Uﬂlaere distinct
deﬁgﬁﬁﬁ)ﬁ are il ﬁde% htew\i\ﬂfedt?eartﬁr ﬁﬂe §hppret s” and

ransft or ne i nc primry subject cel
and “Cercenir(&9 adeno vad stduenef demityd® tvitbutspeetgantio: s‘eqnertchsaldenuﬁed
of transfers. i s als, er st oo

nb
e B LY BE PerE el raing oF Janaisiin f aonsfghit shpisnge that are

1déﬁt‘1@alt\@1t}g§1|e|aﬁﬁﬁ@5ﬁd O&sidRA Y £ Fdr&Bhc el AdrcONtter AgniAE T scquences
‘progeny” refers to any and all of fspring of every

ang erﬁmda@me BB b&wg@ﬁry, teoachreve thaginaaiiniugn pergerd fsequepee identity, and

nof(g nc 1tln§ grll}lf %ons[arvgtlve Tu%rs]t%tuegr?sgaesnﬁ{art or}[ﬁ%e she%ueence lc?en%?y Alignment

for purposes of determining percent amino acid sequence identity can be achieved in various
ways that are within the skill in the art can determine appropriate parameters for measuring
alignment, including assigning algorithms needed to achieve maximal alignment over the
full-length sequences being compared. For purposes herein, percent amino acid identity
values can be obtained using the sequence comparison computer program, ALIGN-2, which

was authored by Genentech, Inc. and the source code of which has been filed with user
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activity as screened for in the originally transforned
cell are included. Were distinct designations are

WO pdoendsd; it will be clear fromthe context. PEEDS®NY043757
(%9 am no acid sequence identity" with respect to the
sequences identified herein is defined as the

dof@h&enionds tef UsWoporigiei Gfficesweitesetb) [3C CHIEY) dagletered under the US
sequence that are 1dentical with the amno acid

Coppiaghiiegistiation Nef EXERE 0% e qlentlel GNifinaperamiig gblisly peailable
thrg %P@Qr?e%‘? cﬁnﬂc' gEﬁtﬂ%ﬁ'F@&lcgs%BSCA' fAlP&%E&ﬁ:@rcmeﬁfi’s Cr{r parameters are

I eve the’ maxinum percent sequence i'dent
set(b@rtha: deiGNg2 mgrma&édwadstmae;/ substitutions as part of

h .
det s Rkr pLraBHi i fedEm eddu e Re by e ghordinary
skifl§n i’rﬁzhdrte %R gérﬁaré’l@rlb AH emPRYRl &ﬂ@llat?(ﬁledé%ﬁcwnpuﬁd?ﬁpﬁgé lehgth,

in he art can déterm ne approprlate pararret ers
wanleag temipregatadel gnrhedtttconéangdation. nyp gessialy Aoyt atogm relqhnrs higher

e s R Re QUGHURS, DRI ok R P e R 3 Jrpeares.

HyBeihtion fekffitdepbidd@nakd shiligetidehtuiealBIes 16 anamfal when
obt ai ned using the sequence conparison conputer

copplsgicatayy mn@\p@ Progentin apesviaereH dglonythas medtiegtgmperature. The

hi g{l}grg‘crh %@%eé de?s%g{i] ?cl?eﬁl‘t‘i " eeh&ée %% @ﬁbg %frd gﬁﬁi‘%%%ﬂlee hbAdd, the
highasthi ngtidve, tebXBeral 6 5Bichreagibs tuesde dAsimetsulttinilld%s that higher relative

Copyri ght egi trat TXU5 10087. The, ALI G\-
tempeEpgRWoRldyg r%rn9f<f‘aRbsrr3§BP%C? NSNS ﬁawg@%thwhﬁﬁ tower

tenﬁ%ﬁ"&tﬁre§?@@s 6&. ap&r a?lﬁﬁg)ng:}tbc%eéﬂAs Lalné\l_%gglgﬁlﬁﬁm(bqgﬁ dﬁv%rbf hgbrldlzatlon

paraneters are set program an
reagens, séeShusuhgemn oy, C octily mt Molecu Wisey Interscience
Pgle d}l gtermnable by one of ordinary Skl|| in the
ublishers, (37 gk g nerally is an enpirical calculation

depem@mtmrgéﬁ@y SR ke RY UBkinddaR iR, garé RITABH& bY Sos@ihet: (1)
salt concentration. In general, |on probes require

empogHew ierigsaenathprdshigh teppasgare fanwe lng»g) 0 hgHYl| sedium
|

chiSHRED D1 N E RS ERE AT R BT Sl MR GEROp Ry durine
hylrrehaemmaad dewlilﬁﬂng agqit efrﬁ%t\awfoﬁrhmamsmar e 1 l&ﬁ&ﬂﬂi seruman

envi r gnnent eoow their neltin erature.
albymgy B, 4 hisobdg’a eokyfﬂraré@frrogaoreg r%)d%@ R}é%sﬁh%tﬁ guffer at pH 6.5
wumﬁ%@%rﬁ%dmﬁ?&m%&@% SRGURAFGY atte*a%f“cg et 33%9@1%\/ 50%

rel ative tenperat ure can e used resul t,
forintanfidd, ISon8S € KaTS M Yh€l, OrQ?ISatIlsvéutreamaBBISOm@d sndimlnﬂphosphate (pH

tl ns nore st

68T g s T S s o e D R oM, St e S Sperm DNA

(509d/a1), 9. 180 S DEXURTBY e subthicl A ASTE Vi whbs hidinz@tih 0 x SSC
reacti ons, see Ausubel et al, Current Protocols in

(sonisineghl prde/Biddin gitrate)wnd 80 fotraamisican 8% Gplitdl dvetddrysa high-stringency

weithetRhing PLOT A3 PRERRH OREAR BRG 7D, “onpl oy 1 ow

i onﬂoros&raengithn@amd coiditiorse iRe hatiddieifiled s YassHbaDby Qarﬁﬂl‘i»ok et al,

M SOdI um chI ori de/ 0.0015 M sodiumcitrate/0.1% sodi
. loning ¢4 L aberatosyyytanualy Newyyprky Coldrinaige Harbor Press 1989 and

include overni ght incubation at 37°C in a solution comprising: 20% formamide, 5 x SSC
(150 mM NaCl, 15 mM trisodium citrate), SO mM sodium phosphate (pH 7.6), S x
Denhardt’s solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm

DNA, followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will
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hybri di zati on a denaturing agent; 50% (v/v) formam de
with 0.1% bovi ne serumal bum n/0. 1% Ficoll/0.1%
w@eiogitsasyl pyrrol i done/ 5 OrM sodi um phosphat e bRET/E82089/043757
pH 6.5 with 750 nM sodi um chl oride, 75 mM sodi um
citrate at 420C, or (3) enploy 50% formam de, 5 x SSC
re€éhnie H&ﬂv&f\t@@dgusﬂﬂﬁlé&nﬁér&t@ﬁﬁ i Csttahathe ptc. Hohddddsagdb udommodate
phosphat e ( 0. 1% sodi um pyrophosphate, 5 x
fagiarriaelyps grog@ q}i‘gﬂ’o%‘d thphkeat ed sal mon sperm DNA (50
g/ , 0f :
Wit hnﬁl)vf\:/atelﬁré ~oony e@@&%ﬁg’ 0 é%&?f%gg%ﬁ s%ggé&%fn&tess%%pﬁ}r the expression
ofcinlopeiati By Isrdatil Lamhng lseqa.tee()e mmcba'ﬁtﬁ)&ﬂdrdloﬂm'gdﬁsral THE 0@)trol sequences
foll owed b h- st consisting.of 0.1 x
theiGes SRPI I PR e eior SUGOIL M b SRy St PGy o operator
seﬁ@é?féb tdnﬁrésflbdé’@ﬂﬁe |Bﬁ1dhr§§e§11‘e| fEuﬁQr @ﬁc SaRGkd E’xﬁﬂmpﬁé x@ﬁﬁ’@ pRoters,
et al, Mdlecular Coning: A La oratory Manual
pomdkﬂylﬂmrdmsimh,ﬁgd Bllrabests.Press, 1989, and i ncl ude

over. cuba 40 on.co

200 Mstriniy AL Bl BBE e M EeRE Al EERERIRE, Ryffnship with
andtHef ﬁlﬁcﬂélc abld sedhepoéli Pon xanpRh) BNA (@H pfesljuerfee ¥r secretory leader is

Denhardt’'s sol ution, 10% dextran sulfate, and 20 ng/

m
ongeabht bitked 1o N dor apalYRSRtdp EriiS DKREESTR 25 B REPIP§in that participates in
thééNE&I:%P t[ebg ({af Flt?el ]é(g#e%‘.{l?f,rd;;géré?élteigf:ﬁman?%qyB e?fzb@%ﬁed {bNe: coding

seqmnpe ifat afiferts tho miagscsipriemgt the sed[uenc@@r nebessnar bmﬂmg site is operably
Tgfﬁ (hcflte factori such . as robe ngth and t he gl@

1 2FPANE BTfFIC ! gd%%??été@ refd af‘ RS IAY98n Cisgerally,
“oﬁ@ﬁgﬁﬁﬁfﬂ%d’f RlealNBa@KPDRES 'sé?ﬁeﬁ’cfes #bin ?@ﬁk&péﬁé cbhﬂéﬁﬂs and, in the

codi ng sequence in a particular host organi sm
casoolt 7 sirete@yuenics sontamouaned Bukcedibg phdsor Homeken ytagssrs do not have

AR S B BB B PRy Pscton s, 1sueh
sitesI @ hyQdxiise, e kyih@lc®ligbRlecdtilc WlhtbR®r PhREM BRI Sed in accordance
pol yadenyl ation si gnal s, and enhancers. Nucleic acid
Wlltlécmbfﬁétﬂ(ﬁ@ll Waﬁl‘%ﬂ(ed when it is placed into a
funct i gnal orkakh %fé?h@%&@ @%%L@&%oﬁ‘é&la‘? 'v?m%ﬁ bllow about 1000
sequence. For éex presequence
Ddeas girefieyabl e ew absutcﬂn)ermdﬂo;nsl [ nked to DNA for a
pol ypeptide if it is expressed as a preprotein that
participates in the secretion of the polypeptide; a
prompt er l%a%@n@mgﬁAntlstmmWAhh%&fést 0 a coding
sequence if it affects the transcription of the
s eq Udwesti-RirB antiiodes ofrtheljirestnnig ventioa das be peydabéd/by methods known

in g R an e B Bl TG et P 1Rk by o

[ nkpﬂmlmmpgramn t he DNA sequences being linked are
contiguous, and, in the case of a secretory |eader,

contSogthbeiantiasas phfr@@amtﬁ@eﬁﬁﬁs@tlomm;uga@dﬁﬂaﬁ@@r Boffsules, can
h
beﬂlgé% Fﬁ\éﬁngr?oggg% f/o? :%Eﬁqut(?ﬁrfgea tllrblt)@i& gﬁ)r ltr§1{1 q‘n?lﬁgnés 1310 Eegulgx, such as

re&dptaes, fel@nieats @that (e.b e sytirddoRtilac d@haig @it eéptoirten be used as the
. adaptors or ljnkers are used in accordance wth
IMAYRPESIT- l%%patwp]gegqlgéaxpressmg the transmembrane molecule can be used as the

immunogen. Such cells can be derived from a natural source (e.g. cancer cell lines) or may

be cells which have been transformed by recombinant techniques to express the
transmembrane molecule. Other antigens and forms thereof useful for preparing antibodies

will be apparent to those in the art.
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A "small nolecule" is defined herein to have a

nmol ecul ar wei ght bel ow about 1000 Dal tons, preferably
whedodms@hbout 500 Dal tons. B. Production of PCT/US2009/043757

Anti-PirB/ LILRB Anti bodi es The anti-PirB antibodi es of

the present invention can be produced by nethods known

in t(h)ePawtlonzilnxﬂtldeieg t echni ques of reconbi nant DNA

t echnol i) Antigen Preparation Sol uble antigens
frad fgla prdthedies a&pqrp%wif TRISSE A RS Iauléwfeﬁubcutaneous (sc)
ati
o PP (S 3 L DT ARl 3h <GB A be wseful 0
conpigefpttinr s:jevhntagiigat & oprotdiethet semgrunbpenieit thaspdciasitabe
. domai H of E re ptor) can be used g% t he i mmnlaaer].b I
ImAP YNt By FY P heRIorEn. sEruha by bRp nfee!obulin, or
gwaaq%gnqmm& us%%da Bsurichendl maﬂ%ﬂmg%%%l f;ﬁlekaﬁnﬁan
e derived froma natural source . cancer cell
malpigddgbesroyhapl fpraceiaintide ﬁmrdhomjag@l%égwugh ars¢ioe rasilups), N-
hy'Ei %g/g%cﬂl%ﬂge#ﬁﬁm htqlgr? é% éema lifs Br gl%rc'aralp%grdrggn%ﬁgugc? l?]xaly r(l)dre SOCI,, or
R P=€pANR, n@xealednddheﬁe Wiffetenbglkapgangnt to those in the
art. (i.i) Polyclonal Antibodies Polyclonal  antibodies
are Aﬁv@fﬂéraaeonr%mwa?%de%gair}ﬁt RiaRAL, BYMBIPgen @njugates, or derivatives
ous
by AL LR o b B LRRRALA A RBhiub Bl PULBES o
res;lﬁeti\tftﬂy)tvﬂtlcb Rplugrt ef Ff&ndi ekevplate a’ﬁlﬁlwagﬁa[hdtlﬁgeatuﬁg’ th% 8blition

nnH enic in the SpeCIeS to be | mmun
lméad%ma@e%w e SHpeONsentl) sterihe aumalh e BQH?F%’ W%\‘/Sﬁ@ 1/10 the
or?gméﬁ oabeRysi 'p@ t1 r%g}yﬁggt@_utl FYRRHT cblﬁp el npffé}p&b@utaneous

I functi onal er| I zing agent, tor e
injeretic atinddtigla mgd Ssvcdnftosléclaym]amrd&: asmels afectdeg aghthe serum is
ysuccini m

as%a?%c?gﬂgﬂn‘g@ thgre ﬁrélgt?llalg Ue 00@16 {‘ gﬁha QW@@W%S%FW@I% the animal
is mye@rm@?the%%hgate QF tHa s%@ahﬂged{"ﬁﬁtr &nfRgaitd 1KRa @i €erent protein

di fferent al kyl roug s are imuni zed agai nst .
and/l@étfaﬁltghgeedﬂfferqmm@@s; niog mpmtg@mggat@ﬁr al@teean\mmmwwombmam

ceﬁ %{m\he a? gfo(t?m gus’l%rbsog SO3 %%gr?ﬁaggg ageéxé %U.éi{’ll 8{%}3 arﬁnspﬁa%y used to

enlda)iclﬁjlﬂl’ﬁz&nﬁﬁux’r_eﬁewmﬂses conpl et e adj uvant and injecting
the solution intradermally at nultiple sites. One
mon{H) I Ss are boosted with 1/5 to 1/10

the Nf’(giogiotﬂgf {¥B4ial gﬁ&va%patdb L d8in tt)hecﬁ}mrfﬂigﬁﬁtaqnétﬂod {irs‘([) crllescribed by

Freund's conp ete a cutaneous 1 nj ec
Kdermuhlt,iNdtares2 360495 (EBQV@)U ot majtbe dads bl atcembitmt BN Araleghods (U S.

BT T
sudt &f LAkt or iR aG rHBillke{ySls BRARMEA W B@‘refrﬁ@o%s&@%@co elicit

of the sanme anti gen, conjugated to a different
lymplstegien thaygrasiuce pr ara ghpablaivfireduning antibsdick thak ivily SpeC1ﬁcally bind

to {h%af)g(?‘[gfn usecg ?Ar %u%?za lo% OAl‘fearQatpveelyn? hocy‘{eeC onbbe 1mmumzed in vitro.
Lymphocytes then are fused with myeloma cells using a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles
and Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable culture medium
that preferably contains one or more substances that inhibit the growth or survival of the

unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
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cell culture as protein fusions. Al so, aggregating
agents such as alumare suitably used to enhance the
WO pavane3sesponse. (iii) Monocl onal Anti bodi es PCT/US2009/043757
Monocl onal anti bodi es may be made using the hybri doma
met hod first described by Kohler et al., Nature,
hyg&&and®e gubfitte)phosphonidysyl &aﬂﬁd@seb&i(ﬂﬁkiﬁ b HP&RAL), Bdldulture medium
ods. (U. S. P . . 4,816, 567 In the hybri
for ?Eblaldog%n@ Thivibineiiag BrAR e RESPIeaH ?Pé‘l‘gy‘?tf’d‘i‘ae (HAT
mBurf), %%tﬁastgﬁce@wﬁﬁh@gmw of HEPRTHEGEH (8.
her el nabove described to elicit |ynphocytes that
pr ofuderrat maelomeaphbire tiofse niuamrﬂmwﬂ@manty, blqmoésstabﬂmhigh level

B R o S A VR P rio

mddii Bh e Hm\fﬂlédﬁ@n ANBRE BRYY, @seﬂeﬂ@&nmgélenfat&ﬁ qimwg 48 murine
el oma cel | s usi n% a suitable fusi r:]g ent, such as

nyaelingsl ;swb ag s Herived frasm M%Pﬁgﬂdra Cddimoysgdenerg available
Pr | P
S AR 33 B LR S0, g5 S8, 03

Agxkﬂ&:s dé[l@B@eflﬁdle&’fcﬁn$l&ezdﬁlérlémﬂl")gfe(ﬂMltdrmCall&wliohakb(ﬂwllle Md USA.

culture nmediumthat preferably contains opne or nor
Hugpapgpyeiema apg grousgihyupag h %tﬁr@ngﬁlﬂm%cei‘lr inggalsp haye 'aqentdﬁ@rlbed for

théﬁ%’&&%fx o@@ﬁ@aﬁ ﬁlongy%a%ug@dlﬁssmdﬁ%r EXRATRAR. uﬁs 568 (1984);

par ent a ona ce enzynehypoxant hi ne
Brgdmun e, Mmoe@hml |Abrb1<.bydy Proginstier Beohn(qiGPRIT SpplRETG)S, pp. 51-63

tu e hybridomas typically wl|
aFﬁ‘?ﬂ @Sgkeﬁ BQE%WU?] %f}riI op%/eri n, and %/ﬁym di ﬁe ( HAT
nedicithre MOi6R if Wﬁ@kﬂﬁ%@ﬁoﬁb QUBNMre loRGviaE WMBayRll for production of

HGPRT-deficient cells. Preferred nyeloma cell's are
manieeloaaltanibodips direstdd agasyt thy antssmp Brefergllabthe biidite spsidicity of

m&xog%g&l&nﬁgo& Igduce(()i lhgf%rlﬁ lls 13 degr ned b{/ 1mmunopremp1tat10n

Yy pro Ing ce are senS|

or BRdh umlﬁuadwncaﬁg Ay, vach wmadlémamgnme@e(mm of arznyaﬁ linked
nyel oma cell lines are nurine nyeloma |ines, such as
impiygeebsgeent asgax ddASMPC- 21 and MPC-1 1 nouse tunors

ac‘e/ﬁ't/\g(;%% arE]db e%égl@ a@hg?tlfﬂ%g%t ggélxt @d?ésﬁg ?‘x’é dfled specificity,

affAg®s; ebBorcekivay aiatcloatd maf b@mlﬂh@d@yﬂrmmag d‘ﬂy@nm }@Obftdllllrfs and

Col | ection, Rackvi]l e, . U u .
rORR 6 o Gt G Sheslonail SRt BrfaneS Bibractice, pp.59-
109e&&ddeRREAPiS: 10P6)). pSlﬁQHIétchﬁﬁreQﬁedw{B%@hlggﬁ%éh@ﬁ@lude for example,

ant i bodi es (Kozbor, J . | nmunol 3

D- BHiM@m RP3{1- 5640 medionl bredditim tHedupridproa gells moay be grown in vivo as

asa s N gues, an qlmAgpllcatlons pp. 51-63 (Marcel Dekker,
T UIRRW YoP'k™M?1987) ). culture nediumin which

hy biThe aftRoclehdlindbedigy Rutc@ Hysthassty@ids hersupslsld lsl@;idrzﬁ@d from the
of nmonocl onal anti bodi es directed agai nst the anti

cultyre mpgdipnyascitgsd B isprgmspeeqnrpriiqnal g Ui guri ication
prc%@&ﬁx@? dRSis PP QWI ,g%o‘éa}ﬁbt& iglom, &8 h#&ok?lgﬁﬁg? F}%JOH]%H) graphy, gel

I nunopr ecl p or by n In"vitro
elea&slawxem dhalwass, padifioitywhooassayphyRl A) or enzyne-| i nked

DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the monoclonal antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be

placed into expression vectors, which are then transfected into host cells such as E. coli cells,
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i mmunoabsor bent assay (ELISA). After hybridoma cells

are identified that produce anti bodies of the desired
wepeeniaseity, affinity, and/or activity, the cPCHES200H§43757

be subloned by limting dilution procedures and grown

by standard net hods (Godi ng, Mnocl onal Anti bodi es:
51ri?Tah O PtaB, ahitleddlagistet @yvayECHD) kS of Aaittem a:lBtles do not

86)) . SU|tabIe culture nedia for thls pur pase

Oﬂi‘fﬁ\i’rsﬁ deoduee mpngegplilinpraien. & opmthe ypsissmedmpppcippal antibodies

in RAELdiMnadi B st eRE, 'I&Qgﬁbﬁﬁhﬂ ﬁ%g@cxlog%f 9 t%Male's QNlM'b\é Qie§§1bed in

ascites tunors in an ani nal he nonocl onal anti bodi es
maede®tlddlosy t he subcl ones are suitably separated from

th |t di t f
Vet e ERITRLRERS Gl Goa draed from
anﬁy(‘fd} ;ﬁ}%Fe fiBrarieX Qé'ﬂ%}a%d Wi @ik fechngePh@dsesbd in McCafferty et al.,
droxylapatite chronmat ography, gel el ectrophoresis,

N&WYSJW$2 W@ﬁ?@)ﬂl ty chromat ogr aphy DNA encodi ng the
ac%”a' ta'i‘tNQ 1 835165, 633??@1% Mabgdang. Mg, Biol., 222:581-

seq enced Using conventlona ures (e.g.

590%1910 ) dbdcaiba el ieslhii o fah oiesanidaimaaratibeded Ir@p@cftlvely, using phage
bi ndi n speC|f|caIIy to genes encodj ng the heavy and
librgright SubreAusst Bbl MRS 28 PraseUsB gt &h, atfrpyéy (nM range) human

%ésqog)‘@laﬁleﬂugfthgg T(M?ﬂég%%@ﬁh%%ﬁ&q?ég 46 37?%?%3 ?%)), as well as

combpragssi mfeate»ntand $n viwhiredondniatiohes atstratagy &ctcenktiuating very large

host, cel | h as ol i s, s
phig S e VAP DP oSl AT RkRe 2 p R i LT us. these
teahheﬁleﬂee w%mm&emv%emqm%&el nORMOH: QR ddy IIBAUSHA techniques
to obtain the synthesis of nonoclonal antibodies in

fort inelatierceimpmentanahayibodiss] s. Reconblnant productlon of

ant

2"t URERAVS el oo S H R BTo B Blsing P B Peguence for
hugan hedvyi- aad peccHalmodvnamhd dzmwnmqg@eldfmeafdnﬁgo gous murme

generated usi.ng the techni ques described in MCaff

se@ienggs (U SRl N, 416: HEo DI onIggn) Prag SeksbideSeial SA, $1:6851

(9P SSRGS SRR AL AL sl o

codiup iserpreactdfon uman-imntunbgldbelsn polesqeidti vel y, using phage
l'ibrarie Subsequent p catj ons. descripe
pr odd eiewli% g Hm&f“PEEH%Pb pﬁwe&#g&yreﬁaﬁ%uteg for the constant
doRRAlsRedh 88Ny C &%%&*&%ﬂéth&% fdvqﬁg%rﬁaﬁaleadomams of one antigen-
Bi o/ Technol ogy, 79-783 (1992)), as well as

copmbimgsitearti aalantlm@/ctmcmteamdnmnnv bwalene e ioidn abinprisiag oae antigen-

oMb &l eﬁ%&gag{ngfsggﬁhci%ﬁﬁ g V-e%%; a{naéggthggﬁggﬁ)lé%g@g{%ggs site having
sp&i@ﬂ@%%raahﬂﬁmnkﬁﬁgﬁltechn|ques are viable

aIternatlves to tradltlonal nmonocl onal anti body

hy bfiviBimanizedh tibedieat i on of nonocl ona

anti I [

by Su%ﬁ?z d-gﬂﬁbﬂg’ ha@ Rgﬁ‘éé%%éﬁgg“ 1: rr%giduésqﬁtr&fﬁg@ Lo it from a
source which is non- human These non-human amino acid residues are often referred to as

“import” residues, which are typically taken from an “import” variable domain.
Humanization can be essentially performed following the method of Winter and co-workers
(Jones et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327 (1988);
Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR

sequences for the corresponding sequences of a human antibody. Accordingly, such
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human heavy- and |ight-chain constant domains in place
of the honol ogous nuri ne sequences (U. S. Pat. No.
W@ 2@®%641B617; Morrison, et al., Proc. Natl. AcadPCBUB2009/043757
USA, 8 1:6851 (1984)), or by covalently joining to the
i mmunogl obul i n codi ng sequence all or part of the
“hGRAHING” SEAHENELrE BRinRrid ARHbIBTRENQDS. i N 6) 4p81l6y58e pivinein
Typi cal 'y such non-i munogl obul i n pol ypepti des are
subsstringiplly lesethan op intpes humas vaneble éwawﬁéiaage%uhm%é&y the

or. th [ |t ut var i ahl i S
g SRR B L . T Bt
typidaillfRiuhtn BiniBddiey inavticbamhye CORNesidiesgindpessibly some FR residues are

anti genconbi ni ng site having. specifigjity for an
subgHtesbhy gﬁ@u%m@ﬁfﬂgawsg%ﬁg trb*ﬁg?%ahatg%fse havi ng
S pepfh% EiRdildof lﬂ{)mz% Wirhb RIS HaiRNbA1E $ight ddd\heatABBE 4&Y in making
uman Ant i bodi es

and A humani zed anti body has one or
therfomeandueid motibadich i @siydmpsrtanitte odluce dntigehiity t A¢qooding to the so-called

.. source i,ch is non- n.. These non:hungan am ng acid

et Gaedotrite ot iy Pisigiraeiin P Brent fippRy fcreencd

aghhdi e &HiRe livRHE S kb WAk @ihn VagibR MomJiP Yguendéar TR ugnan sequence
domai n. Humanizati on can be essentially perforned

whihl i oleisert tq thet ofethi satleot is Wirantaseendgrtiascibe Wempe fremeyered’R) for the

et al t,ur 321; -5 ( Bhox Rl : I ., .
S O T
19%%% 1 {8843)1A36thed R8BI usddya [muttiailartfrmeavgprk deévdd feddRshoconsensus
Seqﬁ@ﬁ%‘fgfg&iﬁ}nl%%gn%&@%gg gﬂc %a{rﬁ?ﬁ%%@%gﬁ%ﬂ ﬁg]gtgp?%eg\ty &ains. The same

fraﬁ’{%%\}fgggxig%%e \?\lﬁ&i o kéU%Hg Giﬁ&éﬂt%%@fﬁﬁe& bhiRodRRYCatl- et al., Proc. Natl.

erein substantia ess than an intact
AchdiSain US4y, 886128 5 di9);Proas et e h Isuntusdli, 61t :262141 9P hp.
correspondi ng sequence fraqm on- hunman. speci.es. 1n .
o s DR MR GaLe 6T B8 PaPam LR MR G grd nEn affinty for
thdHiio B S EStheNfaWhia b1 Mﬁ%cﬁ%ﬁe@ﬁésd Ueaclapet Bssablaycording to a
sone FR residues are substituted by residues from
prederag dogethed sivnemized antblesdies ap picporiddy.a praeess pbinadysigfof the parental
human variabl e domain bot h.ligah VY, .
seq R Ve PR et Bishso B B Gy RioR models of
thd pr&itilant huthahedd s&juaiies Bt &dinyensidaalbinghm@glabutinénodels are

so-called "best-fit" method, the sequence_of the
copgraninteilablrand atstfamilic de hosastlesbiayhe art deqrapspigrgprograms are

av:ﬁgi%:lé;\gfdgfl E}ﬁlsﬁgfeia'hﬁ dkég%jﬂg%‘b@%&%ﬁ%‘!ﬂ]ﬂ%%ﬁhl confo\rlmational structures

var omal n sequ man sequence which I's
of sdlegebtandalatehiatmafogl dbalin eeprhcdssinspenonof dptedispsy premits

ey b the SRE TG repes Dbl R6a8hs oChbERT QoK Pafinoglobulin
se%:aencé\,@k:, tHRI by sk 90 rQkiel #RBHIenANAE BSNiHy B HOEhrdfRSe @

‘ rticular framework derived fromthe consensus .
imgegoglhbeinofo Ehd ithantigenantthisodiyeERaésidues gan be silegted and combined

subgroup. of li.ght or heav E ins, The s fra r.K
r P Bt Poe DEp T Can PR oI RE AT TR ShPEB R sueh o
indrézatd ffingtly fa the tdPb@GntiNa(S), isAcRidv&E iln g&iofsl, BO CEAB fesidues are
(1992); Presta et al., J . InmoL, 151 :2623 (1993)).
directly and most substantially involved in influencing antigen binding.
Alternatively, it is now possible to produce transgenic animals (e.g., mice) that are
capable, upon immunization, of producing a full repertoire of human antibodies in the

absence of endogenous immunoglobulin production. For example, it has been described that

the homozygous deletion of the antibody heavy-chain joining region (J.sub.H) gene in
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It is further inportant that antibodi es be humani zed

wWth retention of high affinity for the antigen and
w@elendddavor abl e bi ol ogi cal properties. To achP&wEsS10n9/643757

goal, according to a preferred nmethod, humani zed

anti bodi es are prepared by a process of analysis of
chi@idRAu9REAlIne SAHENGEiSe AREGIVAIdofpletE RIMARRSME! endogenous antibody

humani zed products using three-di mensi onal nodel s of
prcpd*u@tl@arTemséﬁtr cﬁml@p lfwmez@dlrgeqmgh)buhn gene array in such germ-line
mlgant rﬁng%wrﬁ?éesal? 1 ? grl} gfﬁjur{xzh o%l@%%ﬂéf ﬁ}é? Ellnglm gllla}flenge. See,

c.@ JakoBoaip Ut &1 Pt orgatan&aar Sciauvsil abhbes mh1ed); HelldobS‘tqtsEdt al., Nature,
[ probabl e three-di mensi onal conformatio

d d | a al
363 ‘tn2|5 é@'ég Eb%%a»fBrslég@&aea ctalndicghtnedmMogt HUGPR R and Duchosal et al
I
Nazﬁxg ;332 I@§§ &9’9@2 pﬁﬁ\tn"%ﬁ Qm%odltl g aﬁﬁ?@ rdg%{? éﬂ% ip?]ﬁ%eh%lsplay libraries
(Hbogabbamiengl, fMbh @udalidVﬁﬁl €1 99 ek otal] 1. Male Budn2al:581-597

VS S TR L ESE H g i

frcﬁ‘x’i‘ﬁxﬁt%ﬁy phagetJikﬁa%ymngﬁsrf@ﬁmla@s%r%@ bbiewsel ected and
nbi ned from the recipient and i nport sequences so

tha(VXAmLmkkulzgnmﬂmw body characterlstlc such as

i ncreased, af f.ini t e tar t antl

L orERRES Pl Bhon AP BROEL B nb SRHR ke ahifhody fragments.
Tradidoiist thesthBiandrtatvti defived viagraiBolly i Higeﬁﬁjnl’tg lﬁtﬁ&tla@ﬁﬁodles

blndlggﬁ Al ternativel IS now possible r odu

(saer afis hEnineotast ﬁlaﬂgulpély . BlOﬁh@él@yaltanétBlmswd\éﬁq%@dS %fbbW 117
AL P 8, RSB0\ HRELE S o By v v
pr(plhmekhdﬂre(mlly byﬁemr&b&anrplhest deﬂs Has ebzﬁepie,dhs antiloelg ftdgatents can be

15({] C}]Frﬂlél tﬁ%gﬁ\tg%s? de etl e%g‘?%ﬁ% mlbedI%PeaV ng@?%i B' rHe

fra@erﬁﬁtcaHbg erE&MeE(%eké'&l ﬁ;&mﬁ eb® ah([‘me*ﬂﬁ&él@rbo%%led to form F(ab )2
endogenous anti'body gﬁoductlon Transf er “of

fragmemsl(Caléen qﬁﬁhn@l@i’“&b dlpgyy &6 6aY1 998))s e hntgbcrrmmqugnent as

dezﬁg{b%% Uyt %}%ﬂ\é\%l!g bg S}é&iﬂF@H' g%lﬁée%d Wt Itlcl)eeleacme z1pper GCN4 to
r&ﬂ&@ kgsehibsy 6f tha |F(atF)5 olecidt Wcchaft to bbtheldpProaN; 1?(55% fragments
199325llt Jakobovits et al., Nature, 362:255-258 (1993
cambe ipglatasedirectly frgm recoymhmanthashegligiltures Ogher tadigimyies foydhe
)
O B e T G A
enl bobinadnitse she(ddoibgdnboahivicetis akinglk. chivinl Fv Bagihent 2&FvR&ke WO
é %ggl) ; Marks et al, J . ML Biol., 222:581-597
93(1 Vaughan et al. Nature Biotech 14:309 (1996)).
Rhgpﬂggﬁ@qﬂﬁﬁwagglbodles from anti body phage
dlsgvay Mbraries s further described bel ow. (v)
Ant Mddype@rf@gmﬂhoéesﬁawedmshngmmlf@u% ftvaar dedsetevo different epitopes,

dev d for the oductd on, of . anti bo fra n S. )
witF e EP et Rl SR BORkeR: SR BN wish MG nomatly wil
onBr 1@ el Hifferdhit gﬁﬁ%pe@m @ﬂms'p@&ﬁ@ bn@ydiROBE £6s) (SR Bodi@s Yith
Morinoto et al our nal of Bi ochem cal and

adgitigp paecd Bgitinetush @s trapedi v antiborliqs oo encompassed diikin cxpression
Wh%g rt]ls%d(fl%rg gc %’xaf%%%s 8t ngigg é‘)c)ude VG il onehcl%%edufegég 'XEQESQ‘[

PirB/LILRB2 and another arm directed against Nogo or MAG or OMgp. A further example

of BsABs include those with one arm directed against PirB/LILRB2 and another arm
directed against NgR.
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produced directly by reconbi nant host cells. For
exanpl e, the anti body fragnments can be isolated from
wo b@asssbody phage |ibraries discussed above.PCT/US2009/043757
Al ternatively, Fab'-SH fragnments can be directly
recovered fromE. coli and chem cally coupled to form
F( alitods TaOmBIahS b{spadifi€ hnteod@s are IBloWnhiBGhaSk 0Ypaditional
10: 163-167 (1992)). In another enbodi nent as descri bed
prqchwtlmo%fﬂaaﬁwgéh bispesific aHbopieals hased en therceexprassianpfithe
n 0
impEHELGPt! RAEE ofpT b C RO ASS T Sapdylfy 0t
spécﬁf&gﬁa;r(u\/sﬂlgtam del.j Isaxluﬂzi; 805:63 7-689 (1988 ))oBedaasonitthe aatidom

host cell culture, O her t chnlques for the production
assoFtmgat ol aavurf%g@%bﬁ Beang ol gt dlispr Biste ppridemag %mafiaam)
prcﬁﬁlm CgBﬂlegpeg Héllxng g‘ﬁgf%%@ gx?t?fg)g ?mol&é?lz%sr: \livﬁi‘égl')n%ne has the
co@&z‘t bEsj)BcEﬁc gtradtumoll IPlunﬁpamnqu chwmrduompésulwuwmcs pegsuklly done by
odi es have bindin Sp ecificities for
At O oE L BEE Nt Er T e apLgredradiss yEfiRye RS, Similar
pr(fc%@lﬁPeﬁjhrfefcﬁsfcﬁﬁtad i@ enB8s N bhEirSHandtRbes Ul esMBE MRl §:3655-3659
will only bind two different e itopes (i.e blspeC|f|c

(19810 Beetirding 1@e AErentappiopel iaptbadyt varighlgidomains! with the desired
blnd@%sl fezzl 1c}t1§§gan§1%§5]y Aid Ellc%&%?ﬂlﬁ%\%ée%?%ﬂgggs%ﬁgg gfllfri]ﬁnoglobulln

co@tzﬁﬂﬂbﬁﬁm@‘e ﬁ&;eb@ Ttrwﬂmdﬁ ptdiaaBlyvis tvithenématuiogiobeli Eéhvy chain
agai nst Per/LILRBZ and anot her arm.directed agai nst
Ng@% demapnepBprieng pl [east piit Phde hingenplle. id @dAmseions. It is preferred

to iI}’I #%ﬁtﬁg%ﬁgn%ﬂamoﬂ nﬂ‘é ofli ééﬁqs @&éﬂgﬂl‘ N 51te necessary for light

anot Irecte i nst
chailg Rirldixigh pctserfton anekdt nge bt mpéuslcbnsc DévAs ebxodahag thariennkmagtobulin

rt. diti I IOdUCt ul.l . 1 engt
eyt Epeisd Bolirast i BRadelbolR ekt S6Sngmedint
seﬁame EXPRRAE QB Rnd &RV - AR tddiifidta ©REHIB hB&idiSanism. This
where the two chains have different specificities

pr((MdSIfslt gﬁatt f&txﬂahty in mRjugiineg thg oB1tewa Prcawglqrm@g #)eythree polypeptide

fraﬁtélg% 1%?1%? GP{S r‘lgeﬁ’lnmm%‘&f% réegleos r%>tf Bhe t}dreﬁgs ﬂféag%mge chams used in the
coﬁ@dtﬂ@rﬁpl@vﬁi@tﬂ@@&mﬁhurﬁyﬁlw & 1§)fholeVéi1 pbstganio iasdri ﬁh@ dydlng

nol ecul es, of which only one has t he correct
seqyieagsadpy W atallfiieq pelyprptider hais il ANGEXPEeRsioR gieslgk tvhen the

exTRL LS B 1ég(gﬂht§\f6 Sp%ozypdng)ff@é éﬁﬁn%q{? %qlki’a}{ n%fdcs Bt i in hi gh tyhelds or when

chromat ogr I'S rather “cunber sone,
th¢mmdmmtoﬁnebd&cahemgmmmmﬁenlIar procedur es are

di scl ose 93/ 08829, and i unec,
e §prelorpt o times of Voo dprrondo e Bgeis candfesare ppmposed of
« H3BRY 836ino gs@mﬁg@&vy B4jARl 6 A9TPERSiEb RIS HBAE6RA and

i ndi ng specificities (antibody-antigen conbi ni ng .
hyliiid emjluméowlumdaamcmmimb@hemaMPMngmsemdrﬂwrrdmg specificity)
The ref erab

in PRIRR G Bl TR TR P RS BRi Rl e e thg prpgn or e
ded@fed|tRgptifie@binpbiind Remhind@Gied A und fIdbUIHBc @9t @Abinatidns, as the
prelsgnc%ro%far? r1r£r1r(?1(1jmoglobuhn light chain in only one half of the bispecific molecule
provides for a facile way of separation. This approach is disclosed in WO 94/04690. For
further details of generating bispecific antibodies see, for example, Suresh et al., Methods in
Enzymology, 121:210 (1986).

According to another approach described in W096/27011, the interface between a
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to have the first heavy-chain constant region (CH)
containing the site necessary for |ight chain binding,
wW@e@ga3ei n at | east one of the fusions. DNAs RCIOSI00%043757
t he i mmunogl obul i n heavy chain fusions and, if
desired, the inmunoglobulin light chain, are inserted
pairidf Qntﬂﬁﬁ? madlecuBosat H8 leAFin¥@6d @ haxigdieb tAE Percentage of heterodimers
co-transtected into a suitable host organism This
whitoare eregvered figmerecompmantgiedljcudiuien The Jﬂﬁﬁnr%ln@%@%@mﬁ%s at
i f I
leagt:]gggag{ Er)riie tﬂ??k@mde(%lqeﬁ% ég%rg %nt[r?)g)td%{ lepsrt%nq gﬁin%ﬁih Th %1§ rﬂeﬂlod one or more
smib laypiepadidiside bbains fromete 1rmerfahe of dresﬁrsummboaiy mokeildere replaced

.the optinmmyields. It is, ver ossible to. jnsert .
Wl{hﬂérgebﬂ%@h% EnALSTRGHPT WBO n)| $ONRFSAIORG | SAESE ledentical or

sm‘flh&@'s% 16 theQRAGe iR rcﬁ%ﬁ{s‘)? BrM@EHAT ot Itk ABCLRAESR bR a body
| east two pol ypeptide chains in equal ratios

mqiasxiﬂ bysreplachigdhrgy inalinsacd sivh emeinhwith amialler cce(cod. atamine or
n|f C refe red

i) B B o BB e s A AT B bERpuLBE over oner

un®hnted bR pidutIRUEOY nddineReavy chal n wt h a first
bi ndi ng specificity in one arm and a hybr

i riiegeioe @ntibpdiesa g udherops-linkgstor ¢ h%tpwcglaugat@ pisipodiepglor
f
xR AP A BSOS hEL byl 160 PR By Rt o
bigap &uah katibodicsthaee cfesemerﬂ;léglbsmmioﬁd)seda@tm@m gnfunegystem cells to
unmant%g I muno Iobulln chai conblnat

unypRiEd Rells (G S-drit &9&9&:@ oy ‘@qﬁ*fm@m?ﬂfﬁ\’ﬁgfﬁﬁw oWe 91/00360,
w@aiz?zo% h%&é@@&ﬁbgﬁgl EallPbyhf %%dé%mg%y%ﬁ%ﬁén@crogs_

way of aration S approac i's disclosed in
hn@mgomm@is Bartaflactdsedinkiep agess afe vg@hle’roam lnghfbaugpaed iafd disclosed

in B PRBSh-6 S0 o0 g HDRR kS o A e
appeatig e 67 dchedtihg bR 2 i@bodies thldeh AMRHY &&Ements have also

bet ween apair of antibody nol ecul es can be engi neered
begrodesesibpad ip dhe lhtérqyerr:c Ent aigende, bireeeifie @ntiladics\gan bh peapared using

chertieRllESe fé%%&x?& S e @%’ by gf&gtsgﬁé%(:ﬂ@%p@r g&ﬁ% Gdrein

int&ft adtib@liéd ekite ﬁmtmﬁ&hﬂy hled@fﬂiaﬂorgenérﬁtetHIaIS)z fefghedts. amesofragments
nmore snmall amno acid side chains fromthe interface
aregediqed 1p thegiresspes pldhg divbibeampledpg gy seliBr agfenpe to Stabilize

vi &;Igarl Qﬁfnofs' eﬁiﬁ )}J%\%lnpﬁltérﬁm%cu];ay H%ﬁl'frd@ fQmakiby pt[ﬁ@ P%‘ )fragments

n’pensat cavities entical or simlar srze
genapatetharel thergeonseded mhhlon(tm)bemoatec(ﬂé&i)d&rlamtl\tehe One of the Fab'-TNB

i.nterface of the s d b | ecule b ci.ng. .
derifhiEs Bifroresunarey GumERaPHLIOPY ARG i Gt i Hine and i
miRtBRItA 8n GuikddB ARG of RO bEePFAVITHES d@iVEBGH 8o tfl@Blspemﬁc

i ncreasing the yield of the heterodi mer over other

antilppgarntldig bespdeipe ediileadsessuiediicad carpbbuticdas sgensi bpdis felestive

IbOdIeS i ncl ude cross-1linked or "heteroconjugate"
”nglgﬂ% femﬁg[rmsexanple one of the antibodies in the

het emﬂ@n fragat@s canalbebe it ededoyedifebinh E. tche aﬁd bat bd ¢hemically
bi otin, Such antibodi es have, for exanple,

copeshigslerm bispedifigaptibaginsn Shakpby eral e &iipg. Med.. 158217225 (1992)

describe the production of a fully humanized bispecific antibody F(ab'), molecule. Each Fab'
fragment was separately secreted from E. coli and subjected to directed chemical coupling in
vitro to form the bispecific antibody.

Various techniques for making and isolating bispecific antibody fragments directly
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unwanted cells (U S. Pat. No. 4,676,980), and for
treatnment of HIV infection (WO 91/00360, WO

WwW@O®2)02008¢8B) . Het eroconj ugate anti bodi es nmay beP@EUS2009/043757
usi ng any conveni ent crosslinking nmethods. Suitable
cross-linking agents are well known in the art, and

fromi eecdmbolaosed dultutd Bve BEb bedidesdribob, 98 @xaraplonigspdctfiv antibodies

nupber of cross-1linking techni ques. Techni ques for
ha&%ﬁ%naw? e%fl%lﬁ%i%\lﬂn@ ZRPET% F%E‘Wéha%%@% 148(5):1547-1553

(1¢ng§9 RO et ﬁa)_da_@wo&q_ﬁ% FO OB Jul prdiBink WeBE BIMIG0 the Fab'

or exanpl e, bispecific antibodies can be prepared
pouginagf thedifcadnt kntthcaligs byRreea fissione tThel antiBed yelmpeodi@@rs vgere reduced

1985) .descri be a procedure wherein,intact .
ot Qe e R I BrraPiols Risiy Repkdvae b Gune paiteey
hefet@himprs2 This@BMbd San JIBeBEufiliRAE TN prIdRicliGHSICAbbay hdBodimers.
presence of the dithiol conplexing agent sodi um

Ther'dishede tednetppideparbed by iHndlingsr ehil o Psoca MatipAeads Sei. USA,
' [ sulf i T » .
9056'21&1@!65{% g@g?gﬁetls%rtcﬁ%dgé Qr? alfte(?%eﬂ’ﬁfg'@%Pamg?rfgﬁlgak&g?gs%ahg antibody

ener at e en converte oni enzo
frapiiB). dée ifvginiens compriee ®hedvigechbimbvariiblB ddanainv@th VesneQed to a
.then reconyerted to the Fap'-thiol by reductjion w.th
hgh’é?l@é‘bi’%&bxﬁ/‘lioé’ﬁ%lﬁ A énﬁerw@acmtm sPreQuiliom) Raring between the
twg ABHAns Oh thd@nRt dafn. ARLord YR, Gar y,}l{aefn'd\’\& nggéﬂg BY bfEfragment are

i speci fic antibody. The bi'specific antibodies
forsedthupenvilatheponydederdsy ddemdViotondies efeineticr fregment, thereby
ol R LA FUEY P ER i o AR g 8y
fraghRis &3 thy uRiRtk-tiRid PY (IR 8RRGE hiCalBdeRe R d. See Gruber et

hal aby et al., J. Exp. Med. 175: 217-225 (1992)
al, delspmpuga. FRSIMAEUADi on of a ful ly humani zed

bi L [ ' I Fab' . .
RO G SRR B 50 R R G BBl T gygmot, vispese
anshiafi@ahe de peepdiade dtugicet ahgning@lind OL4N: 6OGIdN).vitro to

form.the bispecific_ antibody. Various techniques for
mak Walgﬁﬁgﬂgﬁﬂgﬁﬁﬂéﬁﬂﬁ§ﬁé%ific anti body fragnents
di r gGhdyhd QB HBE %Tpiolﬁﬁf) E}Be.ceﬁlltilbo&}“!nt tHe ?Il\)%@%%ll glitﬁ E%S{i}g&% effector

descri bed. For exanpl e, bispecitTic anti
furlpgien, soras du cathnos ihegiicetienas of ithpertibod KoEeredxampht cyaleine residue(s)

J.. l.mmunpol ,.,..148(5).: 47-1 553 (1992).. The, ] eycin ..
iyt EPOGRE e TEreon P iing erghin isaRPad formation in
thib tdakad 1R Hohedhiabric AATHoHP ifis @bndri@d ay iRk € Bhproved internalization

ant i bodi es by gene fusion. The anti body honodi ners
capgbildy pedfatiagreased: domphemene-mesiigtecheal okitlimgrandwnbbatysdepaadent

L R ] o L

Sheysisi BoHymhomotil a2 18-T9E ('19h2b didyhodirteinaltidgilics with enhanced anti-
~descr.ibed by Hollinger et al., Proc. Nati. Acad. Sci. i
R ACtyEY B3y 4158 PEPTEPRUYIsINgRe PR nEmabsos- kiRchuas degcribed in

S5 i a 3
WAIRSRSP SRR 50308208 106 LGN SOTRRLS on
engivtdrgd wbichdiot dahl tfo regibngpd-modatharebg hivedd rhatamaiompldthont lysis and

ARG St B St artnbetSn B e fen 5119230 (1980).
Acconi Ralidodytdigyavel rRoELMLB BRI Fsopt Fagsnd ragnment are

In certain embodiments of the invention, it may be desirable to use an antibody

fragment, rather than an intact antibody, to increase tumor penetration, for example. In this

case, it may be desirable to modify the antibody fragment in order to increase its serum half
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forced to pair with the conplenentary VL and VH

domai ns of another fragnent, thereby form ng two
wW@riovgesébi ndi ng sites. Another strategy for neKi/ng009/043757

bi specific antibody fragnents by the use of

single-chain Fv (sFv) diners has al so been reported.

lifSEEhiGhial e aehicddd, fdr exalPla)BY incodfoditdasd a(sABA49 receptor binding
Anti bodies with nore than two val encies are

cpienttistndhaariihody dragmerthist & by mytaipacithe apmenTisstircgiondahe antibody
I 7
fra %elﬁg &Eﬁ;lﬁgox‘ggﬁééh% fe ¢ to%erJ] info 4 E@B{ﬂﬂg teig( &lrérg)sl t}geg {13498 khe antibody

ect ct| gl neerin
fra@ﬂ&hfzﬂbﬁthertﬂmdlmdmﬂtﬁIﬁlldéleaﬁgj bpMNAbr péwidesyathedion wit h
ct to effect unct.i on, t o enhance .t he

res

of £ QB FYpsaECIoTY l%?wlwayref%?@ SORRPPISS ayegian wherein any one
or hiRS¢ SHBLSkidRYIIRE frth LASHERE IoBpd € FEASREh AR trdfigRIMo an

allomng interchain disulfide bond formation in this
analegwsrposfﬁhe ofi grecutibredy Gagmerith Baign mhtsprg@n@mattbme waynore residues

R A A BB b GBS Erea. e epope i

tal@Atdae the cﬁep@m@lﬁtofwé llrdhlegronqyfgotomsm €d & YandAReSerre$@Ethe CHI,
Caron et al., J Exp . 176:1 191-1 195 (1992} and

CIHEhep&ssubg] regloq, ﬁﬁmq)m thallg;ge swhgegion of thogyipody. A ternatively, the

@9% 3””%
epmcég) g lte{f?%ﬁ 'fr%n?fp)%t H&ﬁ?lgoﬁ}lg g%ﬁ%Hgﬂé}F% i ut:(]) Ct ogzI{I region or
VICfe(gﬁﬁt- br hsmb,rdtbsardﬁﬁ)dy lﬁiagnhenm VWl ff et al. Cancer
Res ernatively, an
ant 156 EaVHEN R SHnIcRIIY G ROYES dual Fc regions
and dmmeﬁﬂﬁsﬁhxatnﬁg &f %t&a&% %&th&mﬁhnﬂ tHe g&p@r&@l this invention.
ADCC capabilities. See Stevenson et al Anti-Cancer
They ugy Lbean:gh 13 2@ @B Oy nthi8 B by(euzymatlwnqhbmdyll clgatagagéthe

PR Py hOEs o ReRRoditsgS 5L e Putibecy age introduced

intd 916 ABlcaMb ibhehetih agp@pd amfn@tdaﬁfretslhﬁék éMhd Attty with an organic
anti body, to increase tunor penetration, for exanple.

derivatizigsagenisibat is capphie Wfacarsior va sslectsdrpislei ahping jge the N- or C-
terﬁ\n ﬁge#l ?esgc}/ueg Tﬁgﬁﬁl&s Bg OeragE\{ m%g gl Qt?(gn%%ee dés%lﬁbesdel%% Pat. No.

e achni eve

5,33/ @06 pspegitficaliy mfco@oEeaéd/la@anrb@eeﬁetambe bAqﬁefage@mpte@pﬁeovalent
|ntothe anti body fragne g@ ¥rmtat|on of the
R oAths anghe ani*PrtSﬁ%h%lﬂflg APLPPRGIRERE 0bp Vspety of

notﬂgn us%ﬁ p{% %'nHw}e’ a 'iIIS ngeg};/ﬂll?éé) telp&l%’l% F}%lherﬁlg%c}

polyoxydileylmmaidinghe exagner sbiyfobhAn &F.S.JrptNae 4 $¢H,8BEst, 490, 6819h é,301,144;

LR ST LA ner 6 m any one or ore ani no

aci gxy @&lepiRs Jramibefies Pront ¥onthO/PANModd Hieg s PIRRAHEsar e
transferred to an anal ogous position of the antibody

f r adfe preferRdambashimeny @ﬁem\@mlyn profyidse agnethast ot gensralingsand
sel{zgth €l 4 %b‘éé’% i.l.lg 3 uf run1 Egg%%ecdlsd)qggfﬂ)é)r&{cg The aP%roach involves

Terre r eprto

gehi@kiton dfrsomhtticakiitiddd @H&d’hh}ﬁrldsﬁ%sé:cborf siggle Iﬁra(r%v@)rk te@fplate design
and _transferred to the CH

a
of M&F@ﬁz digersifiss withHuyprighle domainsy é’éplﬁﬁ ofp e@lyméldﬁﬁh%%ghe
divk G BE Rl ab R cyo’mzhxtf%? selection of candidate antibodies with high affinity to target the

antigen, and isolation of the selected antibodies.
Details of the phage display methods can be found, for example, WO03/102157

published December 11, 2003, the entire disclosure of which is expressly incorporated herein
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epitope is taken fromthe CH2 domain of the Fc region

and transferred to the CL region or VL region, or
W oaok/14361 t he anti body fragment. (ix) O her Coral/E81009/043757

Modi fications of Antibodies Coval ent nodifications of

anti bodies are included wthin the scope of this
byirefégté.on. They may be nade by chemical synthesis or

by enzymatic or chem cal cleavage of the antibody, if

appi eagAseectdhp aptibadydbragtes dsehind e el an abe giraeraed by

| ibREADYGRAL Bl &L BEsifiBsEH H Rad¥ne CDR of

““?ggﬁﬂﬁi§Q?§¥52%§ﬂbaﬁ@no a%ga}resfdgeélof t he gnt?%ody o an
antibddy vanalle gamam. dmie/atallzafiibe GHPRstcan hamutaed apadhibe nodthods

react.in ith selected side chains or,the N or . .
Progis R (bR Do ey Pe B bis (O el diersgagtibody
libddrRs 88 BfilththRgdsRiols B CPRHI1, NDRIT SRACORII3 18 F66h fksiwgld lYbrary or

i ncorporated herein by reference. A preferred t%/pe of
by sowtatirerpositisais in €RRISAndFCIRRE3 4 farmoryingle hiprary esby mutating

L.i-nki.n ant i ' f. .
porRiy BRrRE B0 CERAY, KR a8 CORIEI LBt Ruingle ibary.
pol yolitsra! catiBddsCediriablerdoplinsaay dk oy hanes, fot exdntyde, having
manner set forth in_U. S. Pat. Nos. 4,640, 835;
muyfatipgs i thg:solvenipaecqssible andgordhighly diverspgpsijigns oy CDRH1, CDRH2 and
9 : hO0ea b DAk &S ; 3 fnd
AT 5t ST 08 Shafi hathas Ecom Syotier
CDRe3.i Tivesaiibomiepcavalsiebe aseden hagufiagiongetiesaah iotigr &ngenerate binders

el.egt i .novel antibodj es using a uni hage .
of QLB A THARY daERATIHE. Ui55PBACH TP H/BRIL GERENY pidiagy chain
libsat Reitdisdiagtd Hedyet RS, h libhahhBSiRasedn 88 r&ilNgh énto the
framework tenplate, design of sufficiént diversities
popiilatiomoftemai mbhain Hindaisrer, fugtheploapdsodf sglskiygreiotinerease the affinity of
th&@Viqg the diversified variabl e domai ns, selection of
c H%f ate antibodies with high affinity to target the

ant PggerablNg lib&®y Rtdré@edy Substimabeof edgiasltantinsheds with variant
Detail s of the phage display. nethods can be found, for
amdnGifein CoBRIGDIESIENRIBhS WHishlepegionne theleavydigan sqapgnee. The
r [ :
re g Rl OSBRI IRRER A Glence
diverdityas pematibeid thanCDIRG I rgmntdfolre leany beaigsapreateed by

mutati ng the solyent  accessjble and/or. highly.diverse
pos it PRSPPS: G ek i Grec BB G POl Wiaaaﬁ%dy 4D5
secﬁ%ﬂ@é, Br 1heQRBue 8] the Hanld¥ riCRRM LAMSRE Rk @h8H7ddSinfB0dy 4D5

e nmet hods provided herein. In some enbodi nents, it
seqreych ePrpfeedtdy dbd by igenetaltly dibstengen abatilgnstisesidues 95-100a of the

libraries, by.nutatin itio i n | . . CDR .
hetprlan 5 AP R e AP VA e aring! e B codon se i
us@PBI dnbetsa dof of ARt aithoGRIFFot &ctpsi8 & thésoPoSitiohdr Ak ¥xample of

or. by nmutating positions in CDRL3 and CORH , CDRH2 and

anchppiiciestifle pehtbatds wigfd fo gpating, thoreispbytiaptjons Lomptipgs sy sequence
(DY/%%'. 3RsGmd U] a k?l%ra(w ReLahed by st BARE SesiddBY 581900a with

amino acids encoded by both DVK and NNK codon sets. An example of an oligonucleotide
set that is useful for creating these substitutions comprises the sequence (DVK)s (NNK). In
another embodiment, a library is created by substitution of at least residues 95-100a with
amino acids encoded by both DVK and NNK codon sets. An example of an oligonucleotide
set that is useful for creating these substitutions comprises the sequence (DVK)s (NNK).

Another example of an oligonucleotide set that is useful for creating these substitutions
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mutations in the solvent accessible and/or highly
di verse positions of CDRH , CDRH2 and CDRH3. Anot her
WO plwpasopecan be generated having nutations i n BDRIBE2009/043757
CDRL2 and CDRL3. These libraries can also be used in
conjunction with each other to generate binders of
cotessas ek skjhiemiet(IVAK)q. Fotheexanyiles, ofahitt@de ohgonarclentdesequences can

rounds sel ecti on of heavy chain librarjes.fqr .
be BPREN G P o8¢ FANLEMm B et GerorE e DeteriSt S bt an

be e AGE dnivoliPnddt i O @DRPNB REigheautitinal b iRINE i affinity
for further rounds of selection to increase the

birglefsi amdtty isofate biaddris hoter variePr ef apitapésy , The ringsraddgngitlhs of CDRH3

B T A X T -

be \safidrabdl € HB &V @§ltyodante@xpariey be |ﬂ:§iinF NOEQUBHEK @nd NI codon sets, as
resulting library can contain a plurality of antibody
wedlejueaie diglitedidiyesiity at Reansiajfetre@infilversity is primriiy
N p 0] . 1 -
one DAEer e S5 on o 1R LAY B EDRIEE RS gpl B COR-11
and Re diwrsinezidoanhé bisdygdbapetnenaaimio matulng agBlbopdiescepertoire as
of the fra rk amno acjds of, the humani zed anti body
de%@e%&&b%ﬁ%@@ﬁ@r@wv thq GucTpioh PRpg clpse . paleheg i pe mhtura
diveHRS it brePduPliedln | €ast residues 95-100a of the heavy
chain with am no acids encoded by the DVK codon set,
wheker divelssy DVMKDEGHo mudiggle libravise cart e @nsioddedsepeatatabf with

.yariant am acj ds for,ev ne.of .t hese positi.ons.
ke e B GF bORREFElsRAT cBpinEnS BeRldi gRR: he
mufi@pie Gibaaick Bgh bOpSBeEAISIMEY L1EAH SolePiPHbS 88ledthtf and solution sorting
sequence (DVK)1. In sonme enbodinents, a library is

meghasls e dessyibediprstiouslyiapd herein ealpwu dulople sotme v Hegips way be

i ; . CO .
erifls) EOEPE D P I A PR Sy g rtowed
by @bleiagifm?a tag;ﬂsa nsayh&tﬂrehseht’ (an%le (035 (011 b@l?ﬁeﬁlﬁﬁg (sequegdetag) and
DVK)”A (NNK). | n anot her odinment, a library is
folﬁq RycAngihes syt oy f%ﬁgqt&ﬁ%ée thStOﬂfieééﬁerr}a8§‘Flé1u@§ 1%@!%@%? be sorted

ﬁré’f’iohl'iia@%q BRind ¢ ?golglﬁﬁ’ﬂ@g, thY e 10k iUl 48 qaewl\%rtgcpgél?gg solution phase

sets exanp an ol 1 gonucl eoti de set that
bindsref with fleereasireatdnangnttatieseolstatgst arttigen.obisilicogprinbesitivheof different

! DVK) 5 (NNK).. . Anot h I f, .
SO 960 T (SBP it Of SRS P Bl syprpred geauences
an@ PRV dek Worl SRRSGONTBS 4 B@AbIRE dSTRAHR Mgh AN CloneX her

exanpl es of suitable oligonucleotide sequences can be

det &vigh afaithpingaes fokihie|target antigerecanrhe 1selated dionythe dibrdsiss.

.criteria.de: ' rein n e i tns
Lt RERRAS PO S e BB G SRR P o g o
alledvfrignhdéry HB didersBy prudided forsabmthégtoaffidiy sinlders. jtMiakrigdibtaries with

.of epitopes, The range of |engths of CDRH3 generated .
diffqientiyres|of grvarsjtyiis CPRIEY (epguiahiging DY N V) PrRyigs for isolation of

: i ; Ball : enerated. H3
buléiﬁfk%ﬁﬁnf}) fihe 'Ecgﬁ‘ltffefefn? Q%Ec%k:%oﬁ@&r%éé %.IQNtII\%% g

versity can be expan y usi DVK and NvK
cod o tisetisderasolatdd fras tiopeldd brhech adidesnriet ybate, Nhas been

disEkr & wet SERT DAL 1 HLMEL Isu'@hévg? D Brrding HFEd Py if the tight
chain. Light chain diversity is generated in this embodiment as follows in CDRL1: amino
acid position 28 is encoded by RDT; amino acid position 29 is encoded by RKT; amino acid
position 30 is encoded by RVW; amino acid position 31 is encoded by ANW; amino acid
position 32 is encoded by THT; optionally, amino acid position 33 is encoded by CTG ; in
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and H2 diversities follow the strategy of targeting to

m mc natural antibodies repertoire as described with
worpwofissat i on that focus the diversity nore clBGEU§2009/043757

matched to the natural diversity than previous design.

For diversity in CORH3, nultiple libraries can be
CIbRh3tamiad acidgegiavateliyensbidd s KBér, aniind amgpdsmtmf 533 encoded by

R AT AR e a——
posiRibh @qi 1§J§dcegec§9>l' T SHPROT br 56&th&hing Qc@%sﬁf%h@@'l@éhcoded by DMC;

sorting methods as described previously and herein
anped avid pMilion BB & @mocﬂedrtg' R¥{r ahmgiaes! praytiond4anphaygdedby NHT; and

For exanpl.e, ,one gt es S tlng on target
anii i Pt o Rt Bl g BT G or "3 tag ¢ hat
rmy 15 @ndlﬁ@rse%ﬁﬁodﬁﬁeﬂt hzﬁh[ﬁﬂdl%l SAMitkaidsRAR didersitgth CBRHI; DRH2 and
a é and fol |l owed anot her sort on target bound fo
%ﬁ degipny is gararatoe| ﬁlthtsr?@lhqdﬁnem @gersigy)ineDREtis generated using a
S R O AR, S o

Libdatibs mm’ed'aﬁhd?tgusﬁlﬁgﬁmdm&&ﬂ bbgtﬁhuofeotldﬂ‘sgﬁtl panled oe nligonucleotides
|I|2|n onbi nati ons. of different sorting nethods
cagﬁasvpﬁ@% R 05 PTG bt TRahitis ] b awgglmﬁn@ﬁfrrybe sorted
{

e RS Ao MR Bl e e Seredhed for

Spa:flficltM ang dffinidlensng 6E13A essa;asr giatr spextifigen thmﬂorba@ can be screened

i sol gdfr mthe .librari imti n&fglversm inbthde h

aBHLP B AT AREETESS i eaﬁé) 6?‘”&% anEeng. o Thqye binders to the

taxfﬁ@ﬂ Ahtighlc thembe SrédHee fé‘&fﬁhf(ﬁfrﬁéo‘l%oﬁ%%ﬂdﬁ@§orﬁﬁét1ti@59l’EiISA assay
h affinity binders. Uilizing l[ibraries wt

or dwtfcem@mltl@ryﬁé%y offlighiafiémiti bipdern c@DRHz0lated. fram ihiei ljirary utilizing
38{’ M%efpgregwts %gspcir{b% %lgosvg'f ar‘g' %%lgéﬁr?cﬂ}dl?erx%aélngroﬁﬁ%:d as

anbb(b’tti@éf(ﬁr antigtrabiading rfeimichs ip mghe}delkllnb cell tdtiras
descrl bed above, it has been discovered that affinity

may [h&omg, ?@h@@ln}eﬁﬁr By b&ﬂeﬁlr%h}@ B grgerATRTaRey R grqagﬁr
dlverﬂsﬂ}hﬁ 1édegg;g§ RI3 reél fg ‘ﬁ%{y Eeydésﬁalgg ﬂ??ﬁg{e?ﬂe libraries

i nent "as ows | am no ac
w1do@DRﬁBrreQ®ns sangimgddsd ab(yutREW 19aminoaads.d position 29

R B D B PRS0 SRS raaiy

pr@dﬂc@@uﬂ%c%rﬁp&ld uRAryddicicsll eneRe @djmgb( yididl; TRPY AR Ez!trb’be designed
am no acid position 33 is encoded by CIG ; i1inCDRL2

to gl rened ¢ yeavinceoches gb t@gﬁc yteldoblPrRRG compangnisidence, and/or
to 8(9(? i&lt Clpg)gls 5t3re%1%§§9(§:u%glgd bﬁ Od/l & fo%&%d%@tlén @&L%enggmmqooodles or
anﬁgierdblﬁ@ﬁgtfﬂagﬁleﬁtsln highengiaded by TMI or SRT or bot h;

am no _acid position 92 is _encoded ﬁ%/? DNVC; . am no acid
pos ¥t HiyAnowith sugiosa sHCHR IRvern bgrfio r&@ﬂﬁlﬂpeébwﬁpr@%nmg

vatifnt ‘?ﬂﬁ%f%%e R\;’:‘K@im Q@SREHP@E REbOADRE 31 EDRHI and/or

enco I n anot her “enbodi ne
CRRHEbiTany fmeﬂaniplt@m eme e/mltddmtiemea SIDRH3 th@DHSIlem@BRHlZNIth a

C[g?]g% %Rmcrgggé%% ciog éﬁ%(ﬁ%aragec{]ggiamﬂ;%%y sequence with variant
amino acids at positions 28, 29, 30,31, and/or 32 using predetermined codon sets. In another
embodiment, a library with mutations to the CDRH3 can be combined with a library
comprising variant CDRH1 and/or CDRH2 heavy chain variable domains. In one

embodiment, the CDRHI1 library is created with the humanized antibody 4D5 sequence with
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variety of lengths of H3 regions and using primarily
codon sets XYZ and NNK or NNS. Libraries can be forned
waigiong4a3ndi vi dual ol i gonucl eoti des and pool ed BET/US2009/043757
ol i gonucl eoti des can be pooled to forma subset of
libraries. The libraries of this enbodi nent can be
vaisa bedhegad Sl pobidoge?8, BO;B]ld 32@and 8Bi & CDRxbﬁdsbréus(ohe@t dereated

frommultiple sorts ca reened.for
With B BOKFRECLS) TR SERT dé{si)z;’y‘g‘th e gl eftst'(\} pogfigns 50, 52,
530540'38%@@@ uEﬁ&g%&fﬁr@&@&nﬁH&i MRbnkhig desired target

antigens as as ot her nontarget antigens. Those

bi n@@ﬂ&@.ﬂi&t@ﬂ@@et antigen can then be screened for
o BRI e BTN SRTIRY b BB ER R

gell%@atb %H’Jll%@cfnutﬁﬂtmmﬂﬁnipr&redrplﬁyﬂbal| ¢hentignl X?(Zoﬁ@ldﬂf@@ﬁbﬁ)pemes
prepared as descri bed above. These binders can

overdhel pargnismtibiade dWastedhe pisar s iop biglegied ﬁC%YIWd%Sﬁ@’ the antibody
muta&ﬁ%ﬁ%g 'Has Q b%lo%w%lag%{/x fflet % %s%%t%gf‘&f‘owel Whi %fx’ t least about 10

ener at e raries
foleteherap@fceaﬂg fat Rhsi@bsutt) ﬁohﬁ lteaag tnfgre pfef@ﬁﬂlyl&t teaggiabout 50 fold
For exanple, it may be desirable to generate |lihraries . .
ettﬁrt sndeprigtimes gt lsad abaﬁghoﬁg‘olriwé%%%@d ctjery ghan gheship Rgical activity of
R antib 2 1ﬁftl§1dt Riday. bbf‘&%ﬁﬁ)lé aRhLAG @’@rg/LHJRB Bfiibody mutant

raries ese enbodi nents are readi |y produced i
prdfaablerhaah bamiingafiaity dor RirBYeI1LR 1 whiclr ie al leastiaghutyliOgiotl Stronger

The vectors ca esigned to r
PrdB b LG ACYETTUBE T BI<TEah 4 G aPRu 50 fold sronger, and
soRSRENANEasE HKPHE NOE fold BQZ@U fol Pstafdded, haBARSs biabingE@hiGNof the parent
sequences to provide for productlon of full Iength

an‘almdl}’bodl es or ant| gen bindi ng fragrrents in high yield.

aB%at‘é"tB AL W% ! The PR e GRATL geid Ll X‘%t h
a nin @

ary con variant versions 0

sulﬁs&ltutﬁﬁﬁ@)‘ﬁib éntfddRtdd in GRRLZ moeDiL{Be hﬁ@?ﬂnﬁ)ﬁiﬂe@fon@%ﬂ parent
Thus, for exanple, in one enbodi nent, a H3 Ii.brar

anflOC s IR A 1 240D, PHOTARYE Areatiens (i Bfstitutions) of
frafiR Mo feein khGudd :*{g%nb@ﬁl@oﬂ%_dq{ﬂ tﬂegﬁgéﬁt SRAURI e Mgse result in an

vari ant am no ac at positions 9, 30,31, and/or
imB@vesiengn phecblediap affivey doblomtibetly mutant ferahdantigen from the second

nbadi nent., library. Wi th tations.to th
BRTQGHOPRES P APTACS S P BB R ETN G FE T CBRIE those which
noﬁu&amémﬁﬁﬁh@ aRERNMICHH (AMALt AP 1®sgps@imns 23Br74¢rve3) interact
enbodi nent, the CORH Tlibrary is created with

with/eféast ﬂ)@doafﬁ)u‘mb@dyomDBe@@émeml t(h9&DiJaMo! aﬁwh é96 901-917);
an&% Bpaglt'mpn'% k) cr eaf*grgeé&tet@% tt)‘é’gs% 8%2 g’@ Cgéa S racpts.

mcﬁmﬁ¢a|ﬂ@ﬂ wf éﬁEorthfé df&ﬁﬁﬁﬁ&ma\m)ﬂkﬁe@l@h dssidiies paaits inamsenhfhcement of
54, 56 and _58 using the predeterm ned codon
thes@pémg @Qﬁr)ltymtth%@agbomfcaﬁb%aw@nrﬁ@\mst c#RtANgdeRTagalian species. For

exgﬁﬂgr§5ﬁ%bgut%eg 385t iR FAReRRIE ﬁégldlﬂ@s by BQ QLerg@m {hﬁsed

generate antibody nutants w t roved physi cal,
embbénlmenabf thadnwantibh.oSagettats, griopay tbe ssfﬁc1ent to yield an antibody mutant
suitable for use in preclinical trials, even where none of the hypervariable region residues
have been altered. Normally, however, the antibody mutant will comprise additional
hypervariable region alteration(s).

The hypervariable region residues which are altered may be changed randomly,

especially where the starting binding affinity of the parent antibody is such that such
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over the parent antibody. Wiere the assay used is a

bi ol ogi cal activity assay, the antibody nutant
wee@bas@hl y has a biological activity in the aRGEHYSNI/N043757

choice which is at |east about 10 fold better,

preferably at |east about 20 fold better, nore
rarfofl ¢ pafluyedntibeas inuedhedidandIQ réalily soethas., and

soneti nes_at | east about 100 fold or 200 fold better,,

t haPneeelbl Blosedueaforgengrofng sush aptikodyapeapts éﬁﬁqﬂsé Jytepige
scér{lu%?{%rgﬁ%gé/ eglrsa&ﬁjﬁﬂﬁé@aﬁr abl %@% lgg?f ﬁ{:%ﬂ;b?%ﬁ.@ﬁﬁi @9@’% Here, one
or Rior8bH L thk REpmﬁuamlbla sgain eddsd(s)abordpldted bphkinsieroopglrlanine

resgé ef ' agqlfgct te i:ngzgéc{ﬁogg)gﬁ{e a‘érgn; g(:)las gvtltLé O 1geggr(rﬂ>ren the second
mARAREII®eciad. TRAShy %ﬁablﬁox@ rgs@lﬁe(%%nfo%t?atmg functional

st ronger, thanthe i ndi ng a finity of the parent
semritu\ntyddyhe ﬂtrbs@t@hematﬂmen tufearclmed Hyodsromramﬁmhm agher mptations at or
t eratj,ons titutions
fof i Pl obio e TP nabE B ThBR kb SRRk ah%, ade spawence
vafhtidrhie pRaeRnthirRA! thb agiire d’ﬂ the fiiddtionelelf se Aiedindt Bﬁﬂﬂeﬂtt@ﬂmned The
one or nore alterations ?g substitutions)
alg-myraigorrdyced it waégreoméf‘@n {pr ety lePlfoébF@l:%deitﬁ ap fescribed herein.
par t
i ?ﬂ)trm%p% g}?@a%u f%{rﬁlﬁt)dtgg n egxﬁalgik% %l% &ﬁﬂlﬁht%g%}?%?g?&tsﬁgwn below
undert thg Bendingomh tphﬁ“eﬁﬁbm’mdtlmnm | iIBguch pelnsitlemonExanb lires clofnge in
framework r esi dues to rmdlf |ncI
biglpgie aﬁew%%%@}ém&ﬂf%m@ &mn@%ﬁs ﬂa’ 4% fongpminated
“e%mplﬁ%&%@tﬂ&%rﬁn e RIS AAAL Z&rﬁé or h@fwﬁﬂa@f’@lesﬂlﬁw }?efl(ﬁ\ﬁ &4 reference
formation of a CDR thia et al. (19
to Mnino a&udnctlassm@rcgmroéucr)i anéﬂct/mpdlpmsqrfmnp@t e i n the VL
- VHnterface (EP 239 400B 1). In certain
enbodi ments, nodification of one or nore of such
Préfeap®YWYsKtutiggs:on resi dues results in an enhancenent of
the bjnding affinity of the antibody for the antigen
fromt ﬂ@glﬁéé@ﬁdl‘ffmmﬂa@&ealrﬁlaé‘)pem es. For eXaipred, from
about | one_t o about fjiSpéstitytiewor k r esi duSh}bSﬁ*ﬂ\?lOWe
al terpdld @)t hi s enbodiadewt ilof t he i nvent|ivan.
Sonet fess this—ay ffJcrentto yreghgdamantibody
mut ant AggfjﬁR able for UlgéﬁlHln!ﬂém eclinical tr)l}éal S, _even
wher e A@n(EN)of t he hy|pdn\hds; iyalbire regl on reki dues have

been . l e Nottraty—however—the—antH puudy frot-art
will ¢ ¢| se additijonal hypervari abl e régl on
alter aCst(mI)s) The hyseer vari abl e regi on|sesi dues which

are aﬁ—#&y——be—eh&nged—&anée%ﬁ—y,—e&g&e&ka#ky—%e%e—
the st S Hg binding &Ffinity of the pald® antibody

I's suclnfdmt suchrandgply produced antibagy nutants
can b i ed.. One-usef.ul progedure for

gener A& such anti H%S@")Fl‘hut ants is cal @l "al ani ne

scann tagenesi s ngham and V&l 1989
Sci enge 2?‘,% 1(9)81 1085 asﬁ%&ﬁ@s anp ar rmrg}gif(t he )
hyper VHe (bl e regi on| Pegrmet sl ke repl/ded by

al ani pe_or _pal yal ani jp@rleesdiedue(s) to afflect the

i nt er abed @ of the amonloucinsi ds veli mht ele | dati gen from
t he second phe

Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr leu
Pro (P) ala ala
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mamal i an speci es. Those hypervari abl e regi on
resi due(s) denonstrating functional sensitivity to the
W@ asti#aset i ons then are refined by introduci ngPp€UDS1069/043757
or other nutations at or for the sites of
substitution. Thus, while the site for introducing an
am no &gish sequence |variation i s predetetm ned, the

nat ur tHon—per—se—need-not—be

DT T oo TTUT

pr edeit B¥ihed. The 41§ mut ant s produced|tHis way are
screenﬁg (Wor their Ok pgi cal activity agrdescribed

her eiln Nnr mall Yy Qng \Aniil d.start with alconservative

subst | TXit¥dn such ad thplsethsisein bel ow UiRfFer t he
headi [ng,q{,, preferr qleslggj%ét[ﬂﬁgla@dﬂs T eguch

substji tutions reSU|tthmﬁnﬁ ange in biologica

acti vty e g—brndrng aftfrmrty), then 1ore

subst anti al changes denom nat ed "exenpl ary
substitutions inthe followng table, or as further
des

ar ot B Pt RARLRIES e BRI AT T i ar
cs)limﬂishédilty @ity embsmtlrtﬂbns thas fidfet sighifreaotsf incthdir effSct Ion mamtaming

e anti bodi es ica rqoperties
<a>6€e YBICBEE P @emgvmtfh ‘?aﬁlﬁégfteﬁgtheo‘if?? efth ?@ﬁtli an 9xamp1€ as a
shée‘t‘ 01t llﬂﬁfcﬁl &)fn?&ﬁtau@ﬂ (Uzih@tcﬁiu‘@b thflcﬁbpﬁ(fb@c@t(ﬁ‘{ﬁé BofcBle at the target
ol ypepti de backbone in the area of
Slt@ lwb sv)itheullbnf tHecsitdeetmamp INgturaly acaieng rqsrduhe;hne clavided into groups
nf ornmation harge or hydrophobicity of the

b) th
ioé‘&ﬂi“é“%{ts“il“’ﬁéh%%?’é’g’{i‘%?te or (c) the bulk of the

si depyaRaidphobiat herdukibe OBEU AR W, legSicdues are divi ded
i nto groups based on conmon si de- chai n properties: (1)

hy dfdplsstaldydrenhileseynecr, hetasnagly;, val , leu, ile; (2)
neu [ ilic: cys, ser, thr, asn, gin; (3)

aci )%kupquﬁg$% (4) basic: his, Iys, arg; (5)

r esi4juesict hiatlys,nkg;uence chain orientation: gly, pro;
and aromatic. trp,, tyr, phe. Non-conservative
subé%W?%@Wﬁﬁ m%ﬁﬂ?m¥ﬁﬁﬁﬂmO%QEﬁgﬁbgh@pﬁ’ﬁ% er of one

of t(é(}eds@mgtlma egrf . another class. In another
i ment e sites selected for nodification are

af f Nehtcpnsemyaiive dubrsituipns al entdil spelampging @enabbare)f one of these
1Nucleic gF nolecules encodi ng am no aci d sequence
clagiye Lol aolcE e par ed by a variety of methods known in

t herraddotheF REHBINRINNARSsilcRGEIVEEd fdtuhodfigtidatard Affhit@ thatured using

to, oligonucleotide nmedi ated (or site-directed)
p ﬁﬁﬂh@éﬁ@@ﬁ%aCPéR mut agenesi s, and cassette mutagenesis

or R o RS FRELA M B B R DRRR R AEPRER by
vati@li bNfhethodaRhewh & ek g, dheahatlodeihageanasi sre(®eBmited to,

oligén%cieo‘ti(g(?—lr(neeldiated (or site-directed) mutagenesis, PCR mutagenesis, and cassette
mutagenesis of an earlier prepared mutant or a non-mutant version of the parent antibody.
The preferred method for making mutants is site directed mutagenesis (see, e.g., Kunkel
(1985) Proc. Natl. Acad. Sci. USA 82:488).

In certain embodiments, the antibody mutant will only have a single hypervariable
region residue substituted. In other embodiments, two or more of the hypervariable region
residues of the parent antibody will have been substituted, e.g. from about two to about ten

hypervariable region substitutions.
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(1985) Proc. Natl. Acad. ScL USA 82:488). In certain
enbodi nents, the antibody nutant wll only have a

W@ R0wglieo3hy per vari abl e regi on resi due substi t ut BAI/US2909/043757
ot her enbodi ments, two or nore of the hypervariabl e
region residues of the parent antibody will have been
Subsgirdinbitigdthe@ngbody @ aab@lh ihp@vEdbidhgital beperties will have an
hypervari abl e regi on substitutions.Odinarily, the, . )

amiii A ERAVRRRCAIRY I & e e YRR cHt gierac 1R pt siedlarity with the

. ) : . H 0
amfld D RARGR TN B b S RIS Alrl Rt o e
an@ibadyomacd prefeahle acleawn B0, toes pichaatiie avigaw B S, gittre predirably at

varl.abl e domain of, th t. anti body,. nore. .
teaSP o g G Pt b ol oSt ol aF S UATRY b deegoqhis
sedRhé& iR H@ﬁﬁéﬂ@réﬁn% tﬂeeﬁb%e.n%%%/%f _ﬁﬂ%d‘%}b‘f‘d reRidatemahd Yarndtdate

east 95% Ildentity or simlarity with respect to this

seqenuetheeart sdeatfdl f bd sdres whiduglorisitelldf. ¢ evming ecid residricrfom the
acid resi oHJes in the caFdi dat e §equen§e t)ha BLE. ont antibod
saif g PR T OmUBAR SHEE PG B ORSFIS: T 1BV Qi Eh thg Rprgt antibody
residiicd, JTRS hiittnd HRMed (R c&AUNE iHrQURINRaRes iPRece AT Mo achieve the
side-chain properties, see above) wth the parent _
maxHR B PYICeRexrdenss idepftiterNend Y hymira. Gdejmimledr inigenal extensions,
deleflbhP gyﬁfs%oﬁ?ﬂﬁo th'gfanﬁﬁ ﬁ%éﬁce B?tsﬁé I?)'f%’e.eva"ri]lggle B Rall be
p tg. ne o m nal,

er cent sequence | denti ter

‘cofisttued a3 afitctingrsequenes nahtitg)k emsiaog, del eti ons, or

insertions into.the_ anti body sequence .outside of t

var ?a@wn@aﬁw% grihe SIS gf*?tg%fd Bﬁil%lf)g‘@@t 4oyt OF {Fat molecule
rel SEAUB EEpdrB@ i bYayok delefhin@l] Y nofc@labovd, s H{a? AT Ootermining

of the antibody mutant, the biological activity of

thet hindinge(fediyl aadfosloditer bwlagical hetivpheserfithamttibodyy In spreferred
eterm ned. .As not ed _above, ..t hj s nay, i.nvol ve .
et Zie AT 1Rl cpeRe ot R m AR o7 PGy and sercencd for
birdli GghizRkoraké Aigeh ©8 a Blaginbt BEebHa0e o o dPHIRS b8y mutants
enbodi ment of the invention, a panel of antibody ) )
selggled from this ipitiahscresa asmeptinpbs selicdted tongdr myrafirther biplogical

f i . [ .
sty 88 A 50 AR By Be MR BN S o F iR a Bty e
indeeé uayhtli egafdr preslibjcelcdt@tiecd 0 one or nore further

bi ol ogi cal activity assays,to confirmtha he . i

ant hg%avﬂ?ﬁ?ﬁ’é?ﬁt%@ﬁx\ﬁ?? CQethBAY asm?ﬁd%@_ flaft@ffrﬁpwﬁa%t@n&
oftbRgIREdIdpeRiiHg on Trlntch@d @ i NnFiBbdy iSudh BRdifldBons may involve

anti body nutant (s) so selected nmay be subjected to

further phemtiomdf thi emtinwoarsd sapfatmet fuses td dperdogrgs enlypbietide(s) and/or

co S RER T E RS chioS RSt FBROStec kB nil kR ‘S GiBRied seauence
altérdBoNeten gl onlingRisns Rl Rpitedg ok, ﬁBﬂé)@hrﬁ@féﬂ%@Wteine
nodi fications such as those el aborated bel ow. Wt

residig ot invelyed i meinadning deqpreperconfarmeation ohidic aatileady| ragtgnt also may
L i or al F a

e SR LG PARMES ShARS AR iR ARl Gap it nd

praveopderraatir s tiakingh (@hvékey anytsichachond(s) anly beladdedmythdeantibody to

3 S RS b T b P s
fragment). Another type of amino acid mutant has an altered glycosylation pattern. This may
be achieved by deleting one or more carbohydrate moieties found in the antibody, and/or
adding one or more glycosylation sites that are not present in the antibody. Glycosylation of

antibodies is typically either N-linked or O-linked. N-linked refers to the attachment of the
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prevent aberrant cross |inking. Conversely, cysteine
bond(s) may be added to the anti body to inprove its
wWee@bithassy (particularly where the anti body i SPEFUS2009/043757
anti body fragnment such as an Fv fragnment). Another
type of amno acid nutant has an altered gl ycosyl ation
cafbahydrae.mdibiyso nigysideclatho fanedpirygide ratdueg Tao erigeptidoseuences
car hohydr at e ieties found in the anptibody, .and/
ASRAIRA Hgotré B AR @naﬁ?Péfa@Wc%§ TegRing VST lstaﬂ}éflméﬂoeacﬁg?xcept proline,
ardth€ $&8bnitiBn 5B ABS BOdYymEHAiY G phRhi %h@&ar@@ﬁ}}&ﬁg 'rrﬁﬁety to the
Is typically either NI P]nked or O-linked. NI nked
aspaedgnssidochde Ehtsdimeesenof Oﬁdntéacmfhbmdnmp@dﬁmcequson a

po{ylpfe%té dci? Qs?ae&(t}eérﬁ glygéﬁri 4t she E?gii d e Tg)gation refers to the
attBERANR 6T B of thO EBRAR NQceyb@i®oMniife, @awc@@a ) x?l@)b@to a
except proline, are the recognition sequences fo
hydiexyaminoacigh S heASRMOR)Y serinee @éh@@hw{%MU%§@v9rOBwpmhee or 5-
shde c n , f
g L
co@mnmtllyaubc@hpiwhsd/ bﬁtﬂtﬁfhg&hé emlrﬁdclméeqde@b)sﬁﬂstylhﬂt t@fiains one or

refers to the attachnent of one of the sugars i
moye aé@waaaveaé%sagg?ﬁ fipeptigle ssaycpses ( f%rrN%mksg glyegsyation sites). The
r
o B o o 0%, i e i o
thrbening Bdidulslth the sequenhcegiftbosygiasli annb@dyc (ésr @dinkbéglycosylation sites).
antlb(:} s Senve etI acomgllshed by altering the
am &8Vaci ntai ns one or nore
of FRerRbRYEnAeseRldRE of hh REIJJYEhs QUMEBRGRE drfcBding it is isolated
N-1inked gl ycosyl ation sites). he alteration may al so
ang énspieibingya rapdicaitle vedigifonfurther clenive(amplificationpf thsfaN 4y or for
ex%gés?%rf %I\II%E (J;dlx%nélgl%gq%ngglong%nlqﬂgiyeﬁ%%ﬂg dgogﬁgc? Iglgcﬁ se(zltlenced using
COﬁ‘j/dnﬁSI)lal (prddefluee Ccogibbnasihg E’Iigxdmelebﬁdb probé\fthhﬂlﬁid bzq&bl%aff binding
fon‘ol nant roduct| on of an antib éhe nucl
spegefiepliyrie SEFPf‘ﬁg?nFQ dipgthedgat 2 Lighd C]il%%se‘Pftt elantthody h Many vectors are

t

av%lfa%téh gﬂ%N%t&e oornfe{gt:% Efé%‘élli]}g{%lcﬁlg%ghg %Ee(xgmﬁlrﬂl{eﬂ(f@ Jn@Br more of

thenfotlowlingn alsigaat selqod;ce; a1 orezaudl DT seplisaioat ek canniors enpukeredes, an
sicg]gﬂconventl onal cedur es

tRefdot P{Pén(ﬁ?r rﬁlgprlgﬁléi @gﬁ%}lél %eﬂu@?cﬁdleﬁgas described in

U.Spegidb.cabiqe to s&%ﬁ?e‘éllf Mcofiorded h&chepvfadtel.i ght

chai ns of the anti bod Many vectors ‘are avall abl e.

The Suisehle host salboive nkoglrgm@mﬂessyng ﬁmrmg in het vegtoss lgaein are the
proka qyog A élgas? %égeher c kar oe%l}stc[ég%rlbeﬁ B 1tgb n% Pl%n %%Yotes for this

one

pufRBe fcluald ean&mcae Eucﬂala@rmaﬁlrnegamm@fn p@ﬂ(ﬂve&)rgamsms for
transcription term nati on sequence % . gi as descri bed
atty

exgrpplg, Ignteppctengeeassush os Esaerighiace g4 Entreehgstr dernia,
Kl@l?s'ieﬂanPl%YeL{s e§eﬁﬁ1§ﬂ&8\|& gs@afrﬁ(gleﬁa tP}%ﬁ)‘imﬁ l!ulns SérparﬁaCJ: gg%é}gatla

or expressin vec ereln are
mqncecskansymdeShlg@hls as, well ahBadiBr sueb ks By steilisehd 8. Helmrﬁohexs (e.g., B.

oo B B 50 b By AORE PR W s

P. QérG% bsiﬂ&nd S@éptsﬁﬁ%e%' One F&tf QR CH RN GBS A BF 294 (ATCC
Escherichia, e. E. I, Enterobacter, Erw nia,

31,446), although other stralns such as E. coli B, E. coli X 1776 (ATCC 31 537) and E coil

W3110 (ATCC 27,325) are suitable. These examples are illustrative rather than limiting.

In additlon to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are
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Kl ebsiella, Proteus, Salnonella, e.g., Sal nonella

typhi murium Serrafia, e.g, Serratia marcescans, and
w@kiogasdsay, as well as Bacilli such as B. subtiPCBUS2009/043757

B. licheniforms (e.g., B. licheniforms 41P di scl osed

in DD 266, 710 published Apr. 12, 1989), Pseudonobnas
suisdbldiclaging or agirt@iondsadts fanehtiSbdephaipesectdi Sapttatanyed

E. coli cloning host is E coli 294 (ATCC 31, 446)
cergy istag R IFOBYMAY Daker nyaist: b mest emrapily uged eEmrzgohoweyeukaryotw

1

ot P e E by S B P RA T o ey commonty
avdilnhle dnidmas¢fuhbereinn swdidis 1S|ch)1nostaocmmhwey poede; Kliyaerpotyces hosts

i cr obe uch s fila n east
suliGee P Kol oo e SR RO L 42D’ pBlendERGATCC 16,045) K
wid e @) T€0Cad 73y, we\%mf@u@@@s B@Opwgﬁo%oﬁlﬂra@umwr@c 36,906), K.
or conmon baker's yeast, the nost commonly u

ed
theamotoderamswend Iéumawmuscyﬂnmla R A&b? HanPishis. pammé@“é? 18%5070);

Cag(éL mrﬂ%?xogor%qerrggﬁ%@] 4 402%51” et}]rg%pg)lrr]ag CI‘%%S%a rhswa%lomyces such as
Scﬁ@ﬁhrﬂ&ﬁ?@e@ batflﬁém@l% af@ fheientduy Yingyi @m}%& @QNeﬁroESp@lﬁ Penicillium,
lactis, K fragilis (ATCC 12 424), K
Towp@laﬁinugu@nfé Avpeet s basty suok sy eikdransiand daneer24, 178)
5, M0 AT BBuGhton O SSEROLAS AT et om
mtﬂtEd%lldEu? pRABIsmMSs FEX;hnﬂespd&hM@re(tEEélﬂsSBql@cY@plant%ddnsﬁtat cells.

Tri chqder e, reesj a P 244, 234 ur.ospora. cras
N Oy U TG A S S e BrpRS TEr np & Teget hostcells

froﬁff‘ﬁjosﬁé ﬂu@ﬂﬁ@gﬁ&ﬁ)pféﬂ@%gﬁgﬁla (@a‘ierpﬁ}ag) Ae&@s‘ﬁe@?ﬂ?(@sqmto) Aedes
Penicillium Tol ypocl adi um and Aspergillus hosts

albapictus (moaqmm),stadp}Na mlglg]gast;gﬁfuatﬁlgé and ﬁondfequrgori bqwe been
dep i i PR PPl S B Rl OB GBI €57 e

vag@it bs AhlfU‘g'rz&tﬂ’l@ chliaticaNg Vi hgesd BeL k@ain NEBBA®YS mori NPV, and such
bacul oviral strains and variants and correspondi ng
virpees maydionscd A Betvinys Serenedecardingdmthoriesens invgnten, particularly for
t er C r A8V,
o o R RS W Bl e S BB potat,
soyt&hmrpagmsat, eom4tdranditbbacko cana s@Bberbyixzedms iho:have been

o e B0 i Sy L B L 23180 ot o verer

celeqfl'cﬁRﬁreQﬁssﬁb‘ LBLAPRA 1R8dhE 9?(‘5{1‘[&@ pNPVd@x@dEiﬁﬁplmisuseful

strain of Bombyx nmori NPV, and such viruses
maggediaadoshelMincs grefmeemdicy kidnep GV Ingne toants frempd és&HﬂO (COS-7,

AR R Bee Wuiorfc khe? [ PEFEL 281 e Qb dBROEFfonen n

suspeAASOculRPY, @ﬁﬁ‘am REAIUNIGEN VigdTRE® 59 @mn)otsmnfswa kadre9 cells
be utilized as hosts. However, interest has

(PR A CLhe 0 € Bnitamsisr bsirs el P GBRJAI Kb pRb et al. Proc
NaEREEDRE 0871801 ORb GGl ERSKE ML Bhat A7 Biol. Reprod.

|
come a'rou es
2312481281 i( H)BOblpﬁion(kejr kldhem&SlsE(CQ’HmﬂRé}C(NL dﬂ)‘sy\fﬁ‘héln dre¢remonkey
transf or ned b%SV4O ATCC CRL 1651);. human

kidagy el VERQd e@TFﬁn%R%éé@o u@@@@%lqagcag%waﬁé@lsr%}ELA ATCC

c@’ fb""%efhlh@kﬁﬁ%p&nﬁ _gl@fb@lié' Agee.c& @ﬁl)’i‘%ﬁﬁlo%t ther celﬁe(‘BRL 3A,
Virol. 36:59 (197 . baby hanster ki dney ¢

ATCC CRL 1442); human lung cells (W138, ATCC CCL 75); human hver cells (Hep G2,

HB 8065); mouse mammary tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al.,

Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma
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(BHK, ATCC CCL 10); Chinese hanster ovary cells/-DHFR
(CHO Urlaub et al., Proc. Natl. Acad. Sci. USA
W@ 700424861 1980) ) ; nouse Sertoli cells (TWM4, Mar¢BEDS2009/043757
Bi ol . Reprod. 23:243-251 (1980)); nonkey kidney cells
(CVI ATCC CCL 70); African green nonkey kidney cells
liné VEROGZH, ATCC CRL-1 587) human cervi cal carC|nona
cells (HELA, ATCC CCL 2 cani ne k|dney cells
ATCHosGielIz a5e trangfaraed witkrthe plheyie-desgribsd ErmesBon war@@ng vectors for

an@%ﬁﬁ?@grog (lz:ie LFE%IH cé%b%\% @Eyerﬁ‘ﬁ%ﬁ&ga%ﬁ%ﬁ?% as appropriate for

1nduamgrpr()1hdMEri)6€l5&iﬁmg tARCIoHE&S lor ;ampRIfyiag k}i@ebéﬂa«tﬂmedmgtthe desired
al., Annals N.Y. Acad. Sci. 383:44-68 (1982)); MRC 5
SCEEPtS; FS4 cells; and a human hepatomaline (Hep &).
HOStrLE @hdiRe A Bselit@PRIGAESTRE aMibdlyidT8hid E&%ﬁn&'@ﬁﬁ& ibB@Mltured in a

expression or cloning vectors for antibody production
vagety of iedin Edminmercioly evrilabieahechaisuchen tanedl B (foging), dinimal

Es?eisngﬁgﬁr/l:gﬁp A @&FEI\%? r(%f[ggﬂdayw& QE%(W%%I%E)S aléCg lgg ﬁgst Iﬁlgdﬁied Eagle's

MéERSH [ EUMSRAL SNHHRS arelfiftableTor @ffuting Useibst &mrmcbdamohh@ay of the
antlbody of this invention may be cultured in

magdiy daserybasiin e gt al ot faizads: 94 8WPP). dlsieesegdli a’*@m dhioglem.
oSS L B M TR GRS A TN 510

Wﬁ&XQV(BZISOJ\Wd)' MO0 (BYEMYJ,S. Pag i) Rar 80,984 mapbe ufedras culture media for

thenckgclaﬁtt gel[ﬁegey P %1235 e e:ﬁ’%‘%’t eaﬂup&g%'@%% QEH;C@S/W wﬁormones and/or

otte} %chf)th R ?%Cﬁtas Asutin AR fer Bl %?Q %rc%@ﬁ f&é‘c% Qits (such as
U S Pat. 767, 704; 4,657, 86

sodinmah) Gils; CEdCIUBl,, mIMSﬁQn an@p@om@ws,aqufm (817¢}0@]IQBPES)} nucleotides

US. Pat.. No. Re. 30,985
(54 5 pHRORBE RS RS M g oy sidgw e A B e elements
(de?ﬂﬁgﬁl ﬁﬂﬁ)‘i’éa%@c Eoimpitnfs adhally &&t@@ﬁﬂﬁ%ﬁc@lﬁq{l%s iRReMicromolar

grow h factors (such as insulin, transferrin, or
rarfggb ced ghicosg @wmh:qhamteot ¢nerg)a$ctusce( ang vtles nsmlsanyrsupplements may

O G T TR, 81 RIPSBUE 5o RUL iR

Tht RMAddicBBditioRd) bhdh Rttémpera®rs PHA SN CENTAMYAE Mdsebleviously used with
trace el enents (defined as inorganic conpounds _usually

theplass eqit sedgetad; fanpxrrestoanerdayilobisapparenhie the exdirasilypkilled artisan.
ran Vv n
gfﬁ%e}‘%xelgﬂ%ergkeééglg?gmg%chgﬁgggﬁ eﬁ’ltl% Ey ?%elgeg%roﬁl%éflqlgtr%:ellularly, in
theailier@ﬂlﬁfrﬁkpﬁpaaé eradpcgniecatdding the atedmul IdtHeeank badynis peoduced
. thOﬁ ﬁ[Ekllled in the art. The culture condjtiaons,

intgpgel glherageive, signtheangriquiee fshes, cighes horigels gl luskdsgly 35
rerH§\eéél {)Mrte;zaﬁlg W@ént&ﬁ%étuﬁ%r%ﬁﬂtr‘:}@én Wl@ér@ﬁ%' a‘ﬁﬂbo%ﬂg secreted

e apparernt to the ordinarily skilled artisa
mtV\Vhlmmeld;lumg supecotdithfom suelc hxprqasw systhms aret gdnetdtj/ly daist cbecentrated

BRSSP R o
MR PG chNliAg REtivh ahlt YA pRSiede inHiBilorSh&Pas BMSF may be included in

particul ate debris, either host cells or |ysed cells,
any gf the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent

the growth of adventitious contaminants.

The antibody composition prepared from the cells can be purified using, for example,
hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography,
with affinity chromatography being the preferred purification technique. The suitability of
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renmoved, for exanple, by centrifugation or
ultrafiltration. Wiere the antibody is secreted into
WO @b um  supernatants from such expressi onPGYESMNE043757
are generally first concentrated using a comercially
avai | abl e protein concentration filter, for exanple,
pro’fhﬂn AmscanafinitMipandpdependsainl the sm:cistls tindifsolype af agninumimoglobulin Fe
protease inhihitor s
dowﬁyl that 15 presey ﬁ%gﬁuaﬁab%‘@e E&P‘% A ?ﬁﬁ’u i %egfoongv 99%62045‘??&*‘&‘ ate
bas%gtoh%%h‘?%amx 1b§aﬂnﬁ&'216€ %Thﬁhaoct BURPchAiRe (ahaMbik @1, J.
ventitio cont am nant's he anti body conposition
Irnpmﬁplai‘vtmﬂl 2ol 3 hO83 Pl Potaafy becqoumdrided fqmllrrgousms?otypes and for

hu%?é gilgéﬁosx aldaﬁgﬁ§ tJe 5C1§rqz r[g%? 91[19%§§}VT119 rhatrix to which the

affﬁh"y%’é%ﬁ@ o ARBNod MWintddt Sid dyaioxe ik 6iFRt RErRPAYrchehildld. he
préferred purification tech még The suitabil
08

M@hmlgeﬂbq sﬁab&@: ggxtrms sty qq,cpytr(pli g]éf)sgﬁd)@ %ﬁy{qqgc){lvmyl)benzene
all?ﬁg fggtera r%\g éarl] gg; ARE hﬁf‘te%ﬂ%c Q;ggrﬂlﬂgr gl?iéllldﬁﬁ %glﬁg < \Blst}éa arose.

wﬁ&e mérdnﬁuo@n&dmme% arhatomke, hededtedond WRK™ rgsimid T. Baker,
ganma. 2, or .gama.4 heavy chains (Lindmark et

Phallpsbugg, N-Fisnseful s pprifiggpton. g1e( j_egglgxﬂ)les fpF pogsip payifigation such as
I
frac)te onaqr g?&énoéxc%aﬁagen&% Sﬁga%f’@%i@g% st i/{gbé({%g}é s¢ HPLC,

chr-Elﬁ%td@Qﬂ'Hy)@ri Qlivh tledmtatugraphy ioniHeypari SEBHARS)S&EI‘W&hi‘m&hta)gaphy on
nost often agarose, but other matrices are avalla
an [gbiohn c et vchmmr@snﬁﬁwh ava pRlyatpagis acshtdlomnnbd rﬁaiaéofocusmg,
e t
scB £GP ST ML DHLLOP Ao, SLBH bt
anﬁﬁhW&M@érMMWhmagarose Where the anti body conprlses a
CH 3 donmai n, the Bakerbond ABX(tm resin (J. T. Baker,
Phillipsburg, NJ.) is useful for purification. O her
techni queRef BF ai-PhAH/LIPRB {difiRliQn such as
fractionation on an 1on-exchange col um, ethano
predhpanmﬁh@hLHﬂb&emﬂﬂﬁkh@§ﬁwmﬁmﬁmtEWmﬁwmumgbdph?déhﬁndU%ﬂw

sili.ca,, chro a he i n. SE E
seHs BRABERAINY OV Mk BHOF CEShI G R Do Rg e BsiTpey or.
thdr8féed) u@uﬁnﬁ@é Ml%fa?;gro‘f d6gcneiaflv€ lsHRmRd)s, of the nervous system
chronatofocu3|ng DS- PAGE, and anmonj um sul fate

(“Imueccdegﬁzrmratm digeases]s Bckding. A7) cxamelse Al damagrdo the central

h
w7t O LMASLEERIBHRE Lrind P il B B
neﬁfo@@g@&ﬂl disomrpg ﬂemngn@nh&bd@\tﬁdaﬂi@l kudhdasyufoe e&&np]ge‘unilgsminal
for _.enhanci ng the suniéval or induci ng the out

neglgierlesoRr gzersyraliis, Byl Fupao mE=Hewr gravin gt dysiophy.
;JB a%rag B&s %LS’F nfilQE gﬁél%sigf(l\/wj eprﬁg eys%’esmuscular atrophy,

neur ege rati ve di seases"), including, for
pr@mmxledgulhzﬂny@e«:@d rdafwagle atropltyh eemldwtai akrvealayogs caped byrphysical

1nj§{)$ z&gl bugﬁs‘rj %glgggloa }sg e sgqt%sosp ggeft giéfe? fc)lysq”unctlon or by the

toXieureds g?&%@tﬁ&ﬁ‘peuﬁb@ﬁ‘sea% trEzﬁrcaﬁé@Hﬁdl %,IDE r lh@ﬁlmdﬂafuptured or
neural gi a, gl ossopharyngeal neural Bell's Pal sy,
profgpsstl h@\mrtgb@,tqadﬂplg syndecaaesh gffrva}ssmoggﬂysw plexus disorders, thoracic outlet

destruction syndromes, peripheral neuropathies such as those caused by lead, dapsone, ticks,

prophyria, Gullain-Barre syndrome, Alzheimer's disease, Huntington's Disease, or
Parkinson's disease.

The anti-PirB/LILRB antibodies herein are also useful as components of culture
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anyotrophic lateral sclerosis (ALS), multiple

sclerosis (M), progressive nuscul ar atrophy,
wee@gnessi ve bul bar inherited nuscul ar atrophyPCT/US2009/043757

peri pheral nerve damage caused by physical injury

(e.g., burns, wounds) or disease states such as

mediagbetesn cllitgirgyndysdalinct viow. or by the toxic effects
of chenot herapeutics ysed to tre er .and Al DS
her hinatecprenegions é%mB“rmB% Biecptic RS by Birecchegieh ae usetul as
staﬁ%a%jg iATB eﬁﬁ; Vl51ﬁ5’1 %E’s% dyhosiadelc@hamuadidicid @ﬁz%mes
oracic et Eruction syndromes, peri pheral
ﬂum@ph@pamhnﬂabﬂu@hdaﬁlﬂwose caused by | ead, dapsone,

B R B BB P R £ OGh TR e for
stordd® b3 Mik g th8tdhpiBdaddtivedi(&fh RS bR bMityIS) aalvsleg theebsited degree

as conponents of culturenedia for use in culturin
of partty evxﬁleqm@nalrplvwmlcaﬁv ﬁwquﬂblﬁmaérp%rﬁ»aqu@twrﬁ&hg@

t he PirB/LLLR i b I
(Rfél?lélﬁ% Sha{rrrl]acglé é’a ?mt%ﬂées %&a 1 1nr{ﬁéa gdsrgl @lwsﬂ?% g g?ec‘(ar aqueous

solWidily. rradestabldicaRicrs BRYpRBts of lsﬂablﬂlcwﬂs tareemnt@m 1o Heailpedngs, at the
and the |ike. Therapeutlc fornulﬁflons of qg) .
dosgges and; qoprqniaRenueRPIBYe aad mstusie Publpis sprlepuRiagphasg, citrate and

othet 8 Lrg%&g a)pﬁéﬁrgrfﬁolqgia{%@ ?ndcq@dmé)%gr&g%& ] lt)bvergol@&il&hv@%hta(%ss than

ant esired degree of purity wt
abaptl D oesducshydy mipodes @tdteyma(su@pz{tsadghen ebunigregslatin or

. _excipients or, st zers ton maceut i cal

imreflb B, Bk 3R PoIF e oo YO DS G ARG s such as

gly@ﬁiéeg‘dﬁanﬁﬁé Wb LRS ne, AsG ARk 3PlyRinkaoh6¥aSehagied, i safdhari@és and other
stabilizers are nontoxic to reci pients at the dosages

carhplly dcatatimatuding gdn@se,nmwe@ or dergiringi chelgendagangsrssick ag RDTA;
sugga?i taf)cg%?lg gﬁ‘{h 4s. rr(%I { qtg or s%%qto?t%ﬁrfoﬁﬁxgg%bﬁ t@l%lgssuch ?s sodium; and/or

I nclh udl ng ascor ow nol ec

noM®h@htirthdiaas sidhan Bheuf Plifdnicsir dEE€s) pol ypepti des;
proteins, such as serum al bum n, gelatin or

i m’rﬁh@) BB 4R hythegiss (9 be bi?ﬂ)fﬂ’blpéf I RgAnigistration must be sterile.
Thﬁqu i’éﬁhﬁ% la@c)@h{ AshdOREH1IATLA ﬁlr&?éhdssterﬁy Giflty AR nGhMbBRes, prior to or

paraglne argi nine or lysine;
ﬂﬂnnﬂﬁggmphﬂmmﬂasmmUﬁ&amnhmpndes and ot her carbohydrates

i ncludin | ucose,. nanno or, dextrins:
QoD R QEPRRYA DY By PUPLHE & QR b At aceess port
fo@xaﬁﬁ%febhﬁ Rtraveiuk sHREBH BEL SOUALIRRIRNSstSpifeR pREccaBIdiby M hypodermic
nd/ or nonionic surfactants such as Tween, Pl uronics

lm@mmmEﬁﬁﬂihe antl-Per/LILRB anti bodi es to be used for

0 S RO SSELLR T (RS b oty combi

w1fh| drtaaaﬁm@tereaﬂﬂbmaﬁﬁuorpmmmem@tr@phlﬁ (fédt@‘ﬁ\ﬂlrmj]udlng NGF, NT-3, and/or
phlllzat|on and reconstitutjion. Therapeutic
BQ%B@ edpeedovith eyt aventenaldhergpiss SorcisensTHBe REYAR gisgrders. In

addi ttl?lrl |he a@t&?ﬁ%ﬁl&% nt b%[he?éia{ﬂg g}‘? eseAnl oA &R Bi:‘ §dvanta§eously
sol Ut1on bag of vial having t opper pi erceab
adimyrpsreied rim Comhljnem:dm with m@@dllnhlbltors such as antibodies, small molecules or
peptides, blocking the binding of Nogo-66, MAG and/or OMgp to NgR.
The route of administration is in accord with known methods, e.g. injection or
infusion by intravenous, intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial

or intralesional routes, topical administration, or by sustained release systems as noted

below.
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The anti-PirB/LILRB anti bodi es of the present
i nvention may be optionally conbined with or
wa@ewpnissered i n conbi nati on with neurotrophi cCPEHUSING043757
i ncluding NG, NT-3, and/or BDNF and used with other
conventional therapies for degenerative nervous
di sp bﬂ@tﬁcerébtalalfhéj tht oompbinels amtyi beRidnBhistekdR oatihidsti Bsinfusion

of the present ventjon ca advant ageousl
mtaéi}i*ﬁ B PEEBmT 0 N S EAEhP RS RARIPRTS B sutkle. T pompounds
EEE PR & eréﬁ"ﬁJt& tmeﬁﬁﬁlc%%f ‘ﬁ{e RERdr daRrwlb dfikidi8ed into the
nding o 6, MAG and/or OWgp to NgR The
CNEbont s@nmiﬂ fladiri Mrstrnmaho]m miag hemezfoumcﬂbwrt mdkvnkbmg catheter using a
ection or infusian agdtrav

coR PRI PEHELP T e EBAEBPAT: Pl PSR G Cred b implantation

ed. rlhtrrﬁ‘é%‘éﬂ)lrﬁﬁmplaﬂﬁaﬁ@ﬁrdﬁrw@am@ﬂ rélBidealeBR1c0 M brel PedifiSally, the
toplcal adn1n|strat|on gﬁ sust ai ned rel ease
Y

comygw@walabe mwcé@i Mmctlmmq imp kel cannylaseor chgnically infused
wif FRRAALT oL Fud BB, “ IRl EAR MU o BT IR proteins

throOgleg kel tulﬁngat@)(lﬁ@téiblblﬁl vehiréclen mgh}yckepmsma}wdeﬁmmkﬂay be refilled
admi nistered into the ventricles of the br

n or
thrgpgfethgiskie andthguddivgry terap s seingitut wgwgﬁmrmr&wn Examples of

sufpilf '% %ﬁltnfs"f’ttahgﬁ] Wco%nﬁ%fefl%rggg_slt%s Aol ViR LlHcO@neous pump

cat er ‘using a continuous ni stration means such
dedise ar guntippowy iniracesemoratranitr mnfssion dttobgh & totdl hrivepanted drug

I ntracerebral .inplantatio of .a . . .
aofiidy sy RSP ass2y forhe &M Rinalun 8Ld fhepiipg. goparpige agonists, and
chglmélb' RESHIGE T REheith@ PhEshté MOMBRACALONE frlPladkinson's disease
| anted cannulas or chronically infused with the

demsnbpd by Hosheogh.cl. Nentabirgpsm. S 24301087 kimpd RaYebenes, et al,

av apl liver proteins through a small tubing
—4%6i¥%ég Z 3%?@Igggentricles. H ghly sophisticated punps

can Sbﬁalﬂ@%keinhlﬁés sihvustagiad kdleass prapagutidng helude dehipeangable polymer

rate can be set w thout surgical intervention.
matRegTEn g form o hagsd értlaé;ﬁsﬁ he <lilst PTORIHIEPBLET Susipged release

mAfds RIS Sy é’s!EG%s' &Sn&@a %&ggpasn@g@ oPY B3 @W'ﬁeﬁgﬂsn,

or contin I nt'’r r'oventricular |n usion throu
copolymiasl dfyf.- g]mr[dnanbeld add gamdel dthya+ly-gbyshaa( Hdman, ko sk, 1983

d for .t istratign. of dopam ne, dopanin .
BiSRRPED 22 i TORb T e g TG RS (Ue2RE .- To81. 1. Biomed.
MREL RREUS: %WL%@M%@D@EA@ TRh. Paok &ﬁ?l@névﬂ'yﬁ&%ﬁa@e (Langer, et al.,

described by Harbaugh, J. Neural Transm Sup

Id.24r palg-Ip IQWhydraXWUD@M@&Q&@? 138t98810), Stmnedmebéwomposmons also

o ek Pa er bt Sef BER IS Pl SO SRRE R PRERR Rpgyen per s

(Ef):ﬁ@nf&ram PiocsNagpettaar $¢1C$ZE%88€(1985)f rﬂmg,aral Proc Natl Acad. Sci.
m crocapsul es. Sustai ned rel

USb{7 /82 REDSON S o N0 BeSal e P AB O sy [Rg324A)
Orgllnéﬁg/ i %poé%h ﬁ%%te“'&ﬂ%le gr?lrgl? gelb}ﬁgpf(ﬁ) -8bo An@t#&rﬁ%@é@ﬁél% type in

dman, et a
wiBtlothe Ihpltbcfcmté%ﬁléc'agké’e)ter thah ybout 30 mol. % cholesterol, the selected proportion

ydr oxyet hyl hacryl ate) (Langer, et al., 1981, J
bmngég ﬁ‘N@ @P“nﬁégw”T 167; Langer, 1982, Chem
Techy, 8B am6hhran %ctWerBélmp%ﬁﬁ& &) e dhPIB9&! the@bewlcally will
depend, for example, upon the therapeutic objectives, the route of administration, and the
condition of the patient. Accordingly, it will be necessary for the therapist to titer the dosage

and modify the route of administration as required to obtain the optimal therapeutic effect. A
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Id.) or poly-D-(-)-3-hydroxybutyric acid (EP 133, 988A)
Sust ai ned rel ease conpositions al so include
WO eosesal | y entrapped conpounds, which can beP@r/Epan®e3757
by nmet hods known per se. (Epstein, et al., Proc. Natl.
Acad. Sci. 82:3688 (1985); Hwang, et al., Proc. Natl.
t dailyogbsagd gt FarfB@ Il AQRHN b 101)1@%/1( or more, dependin
ypigaz% %ﬁ% %nd I%Q545 and ééuioz ?4A) dg Inarily P &
Ontth?efapﬁorﬁd@mfweélﬂbo\@f Toipecallpethe clqmb@athn @dmgoger an active compound

unﬁgagégrsgg{%)re E{Xgle@?lr%(ysxg)a?ntk&s %dcg tes%qléJr’ ﬁ%lst%k)ll‘f]sglgg S&Iron

furkebec el pﬂfg@s&@ bf ihinthbepbn @ asjlysiatdofdbytcbevapbharaksays.

t her.ap An_ effective anmount of an acti v? compound .to

be E%ﬁf‘éﬁ@ﬁtﬂﬁ REMspryRntien prepllygtrateddypidp dollgvgpg Bourhpiiang
Bs.t he therapeutic objectives, the route of

a nistration, and the condition of the patient.

Accordingly, it will be necessary for the therapist to

titer the dosage and nodify the route of

adn&ﬁ?—’-@%ion as required to obtain the optinmal

t hepgpeWibclehieqlir RAbYpi cal daily dosage m ght range

fromabout 1 kg to up to 100 ng/ kg or nore,

depénddangiionovchecctpiorsdpsinfintoromedlimbroicns, Ty pmas;suqn cloning
olBC L PN, B ISISE o B0.AE IiEr RIRAUAL. PR bhatase

(APDPfol thaNL Ynd/oeestmiihi sbaie ARlokaing éh&ﬂ&iﬁér&@d mmﬁn REIOBIE @S Shuman
of this therapy is easily nonitored by convent.ion

al
cDRs wed): Nrgobhdvodgdiional BhIDHAR RN 3 ONOBRB(NiR =delta>D2 and
t
nggéé%]%@i &geg@afrt D IS0 00 2??‘?&5523% L4oBg) m@m}l@m@ These

€X

ression cton entify nove
consaueis tvars trﬁmfeqtmmm I%rqellﬂ';cepnoduwamhé]tmﬁcrd a]ndlum (in DMEM/2%

ressi on, ¢l anin t aken
FBS) ﬁ@%t?laeﬂtg&hﬁh?lép g%\%ﬁ o 1byaLK aaedAPAﬁq scgen was comprised of
fulﬂ&ﬂ%@xr}ﬁltnﬁa%%ﬂ}%)clén@s H"@cp%ss@ﬂ-(iléeﬁﬁf VerloR FEnBHedHy @H%cl\lllﬁ These

owi ng characterized nyelin inhibitors (human c
cDd'sdyere Nogpdsl, atrapedaded podedl qu%@ﬁﬁppmxymdt@lml (9scIPNA’s were

N R<del.t.a> n N| G<del ta>20) (Certle T, J
‘““i\?é‘g‘gYA %‘“352%33‘“‘0 5393-406), MAG and OMyp.

ThesepHangh, Uﬁtﬁy\d@Ce)Wfo@Hﬁ)v@fétrﬂﬁedi Bt dA83y 6£83,9D0bells per well
roduce conditioned nedium (in DVEM 2% FBS cont ai ni ng

in {rwel plateso @ Brrid: 1 meeof pprlgdicDO M syvane @ansfwtqdn@rémlle@mg the

I
GRS el ) 200U DA £, 00850 eromec.
Brmfbpxuksllt\u&rmedmnnwdmdmoaed fyaccllaad pehkedwitROd 1 of 293 cell-

corp e B P RATIHE DRI P ProBRTR) >0 MRl sarS incubated at
roowe%qﬂeka%%%@éo §m§§&5 'Tth\é ceﬁs \%épe tQ%QﬁJeh% tﬁ&és We*;}édsﬁhat&

pl at es. Day 2, 1ng of pool ed
buﬁf¢ra¢h s:ile)@t(EBSpJe”medéd)ﬂ 7 mmutrgs withe4Yoi g@rafeltmafd@dlyde washed 3 times in

Ei’?? Feﬁeél %g g@ggg 1nacgv2{teRc? é?’ C fc(>)r1 9(Pr%¥nué["és to destroy
endogenous AP activity. The cells were washed once in AP Buffer (100 mM NaCl, 5 mM
MgCl,, 100 mM Tris pH 9.5), and incubated in chromogenic substrate (Western Blue,
Promega), and analyzed for presence of reaction product one hour after incubation, and again
after overnight incubation. Positive cells were identified by the presence of dark blue
precipitate over the surface of the membrane. Positive pools were further broken down to

identify individual positive clones by subsequent rounds of screening.
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Briefly, culture nediumwas renoved fromcells and
replaced with 0.5 m of 293 cell conditioned nmedi um

W@ owwa#sshg AP-fusion bait proteins (20-50 nMPCIZEE1089/043757
were i ncubated at roomtenperature for 90 m nutes. The
cells were then washed 3 tines with phosphat ebuffered

sal iFpgm &t%%%}eenfﬂgxafé b6 wing Pokiut € Bityive R 140tified:
par af or mal dehyde, washed 3 tinmes in HEPES-buffered

sal MRG ARSIt ym*f&dwe@ﬂsnwﬁéw {Pae aeps dae wsCopYY chgacterized Nogo

Re V\Eélglt Gg)gh{i’ecfdeg ?]1{: rI@Q/tuI% A ??8 g)c W?\Ia%heygﬁtsc‘%\/g %lycolytlc

proceﬂfﬁﬁg ey el Sande®mbJ unla{ediy torhwtfaéledancla the 6mothemascannotated as

b W Bl P , | .
?r@zst@lr%gtése §p0,ﬂ§%§%f Igﬁtegffggemr On%%% HB@E;??@ Xlﬁ?\gA’t Closer analysis
of LIRGYNGA 110a] AN RSV @DRET hASISTHoF W0 d S l’&p@k'p%\nmgly ?(escrlbed

Positive cells were i1dentified by the presence of
prigtimeSNIAECi pi t at e over the surface of the nenbrane.

Posi tj ve | s re.furt. en do to.identif )
iU FRUE 2 PEHUEE BT OB ebt e iR ppaberized Nogo
Re‘é@}it@lenl“ﬁég)tﬁ'ér%st PRSCEDRNL NGikod e ih@luh lmgmpmsd febatfor, subfamily

hits were identified: MAG AP balt ilel §f&§05|t|ve

B twiths TMamd &N domeainsy eveober 3(LdhBPAbeRNAe dSKEJD NO: 2). This gene
I 0
is 5@&&&#&% R% glglll’lt gﬁe\;\rgértg% omeN?ltatfﬁ@s %ggtgé%ﬁﬂéi‘@ Ii%g é'x?d LIR2
(Iamdgwbwsﬁmdi Brilci Ketl yAdad. S@ USAr%II méam:(el997h€oﬂmmatehalwa XP.
ot at ed Hono sapi ens hypot hetical protein from
ﬁ@léﬁ%lgﬁk&?@ﬂzzg) MRNA". C oser anal ysis of the
cDNA reveal ed an alternative ORF that was honol ogous
to the previously described protein SMAG AP-Nogo66
bai Exyneleded 2 p03|t|ve hits. One was the preV| ously
chaacterlzed No : er was. " Hono
sapi-eHaTHUSHRBEHENR loginga geest or,
submwctﬁ)r&mmn Mztamzzasﬂ M domai nS) menber 2
(LI LRB2), nmRNA" % QIDNO 2). This gene is also
kn omtlbgdlﬁwgalrgﬂt irB| were gandrated Ay parRinG e ayréheth mekeantihedy

libe gggal tﬂ%ﬁ%gﬁ&tg%@ﬁ g&t&?gg%"% &?xgg'n il 2T Rt B%ﬁ}gsks 815

(26%p). AMathod} 8 80P | IBm()L9&€ ) Hen &R »@tra f(BftB@ﬁﬁlﬁhtyOtB block
and testing of PirB function-Dbl ocki n% anti bodies PirB

birdipef féﬁb&g@éﬁ(%nl‘éhtq Digdicapreaging 6O ¢s!lagbharsiclaptidgand amino
e .

ac‘@{% (?Lée?lg&acgg!ieﬁg?ab% H@th@eﬁ'} s%é n:gg f:va[? gﬁg ?i\)ﬁﬁg(d\#%%xouse PirB
(aﬂ.ti @@@Bahnabodae&hré/ﬁiovﬁi ol Figabs 68E5ar(d20709}1)d)18 MAigurboty and 18 also

cl ones ngl/m were then {Q@ in V|trofor t hei r
showithe h}&pe{V@mg\) §EREion %uﬁ@:eéfm L 35 1g|l$whatnbs of YW259.2,
YWhEBo aXPRESZIND, ?Q?thﬁ)%e)J . The nucl eotide and ami no

aci d sequences of the avy and light chain sequences

of WaniieuSuYM@s9 Aanti - nouse PirB

96-well plates pre-coated with poly-D-lysine (Biocoat, BD) were coated with myelin
(0.75 ng/ml) overnight or with AP-Nogo66 or MAG-Fc (150-300 ng/spot) for two hours, and
then treated with laminin (10 pg/ml in F-12) for 2 hours (CGN cultures) or 4 hours (DRG

cultures). Mouse P7 cerebellar neurons were cultured as previously described (B. Zheng et
al., Proc Natl Acad Sci U S A 102, 1205 (2005)) and plated at ~2X10* cells per well. Mouse
P10 DRG neurons were cultured as previously described (Zheng et al., 2005,supra) and
plated at ~5X10° cells per well. Cultures were grown for 22 hours at 37°C with 5% CO,,
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(anti-nPirB) antibodies are shown in Figures 6-16, and
17 and 18. Figures 17 and 18 al so show t he

whypenwesi abl e regi on sequences within the heaRgI/EaszH09/043757
l'i ght chains of YW259.2, YW250.9 and YW259. 12,
respectively. Neurite Qutgrow h Assay 96-wel | plates

an (en ¢ixad edthwi% baﬂaﬁirma[&ehydﬁ/ m% ciirosomid, staidd W\mlt aantl BIII-tubulin
coated with rryel in (0.75 over ni ght. or
(Tajp, Q@@zg@g) diorvpeh Epemsnt, 8 ng ylglﬁo\yf)re pgr,fortn\ygé 1R émrgphcate wells,

fro hfcﬁ rf:‘eqrﬂ’%fI 13 tixsa&'b edocidd THA mzerh S Rverd ddtefn®hed between
I% rﬁou rs ?E

cultures tures).
thd\bn s.ellP?Eacb egieinhaut wae penﬁmmedmt teastithten ltlad:s agth similar results. p-

revi ously describe Zheng et al, Proc Natl Acad
valges Wegg ei%@‘nefﬁg’g(sgbéfé‘})g '$3H plated at 2X104 cells

per G/,nghCMg,l@@” ﬂsQA%g neurons were cultured as
previ ously descri bed he et al., 2005,supra) and

pl aDRG ax:plaxsmvews@leted@y@eqsewgl out BRG frp’éls3 wepleolgrmisn and slicing

f or 2 7 50 n hen ¢
81 SR B Sipbind tep dielr o it A e P (106 -
ané“[latnhmbﬂ(hd) u@ﬂﬁ’l?ucbﬁte& Well IfsonCary gighievell bbite. @aD-hours-post-plating,
experi ment

conditions were performed in six
explepis iweae wcult¢dswith Mm@(l%%mym@ ég4nélh §RrRY minutes to
st1g1|u!g?%ncﬁf apsc. Eglgﬁ:rgs Vge\érg Irf%gﬁ 1t\f\1/e 4{ & paqﬂgft %H‘d%}%ggﬁlﬁseﬂ)\é%%%s&%%d growth

nme orme

cohd¥rege tHemBesuMitdd tsi ﬂﬁbﬂzﬁﬁm&@ﬁull&SmF(Mchaﬂat@i?omy staining and scored
determined using Student's t test. Growth Cone

forgollppgss @vggggg}gr@p@ ORP calfapse Wap getpg@pgq by awagmg at least 3 replicate
qllﬁssectl ng out DRG from 3-week-old m ce and slicing
Y$Reminto thirds. Each DRG expl ant was then cul tured
in al’rasz,ilmdi vidual PDL (100 nmg/n)- and | am ni nQO

/' m t ht - wel Al . .
RO A T—
(Pﬁ%e%gﬁﬁﬁgrﬁx%ﬁgnal\%nso(@ (ﬁlfd)ﬁfvl{l@h ABrtE budofswB Qs MhibHe@Svhen grown

to stinulate coll apse. [tures were fixed wth
On%éiog\b@fr fald é\l’ap@@t A0WHwerH4 (300R )y el GDteae hegneshown to

xSty LTS DRSPS0, ORI o e s

folgiuOuile CONeas ggnéelss@asb@ REPCReimmhoigstobhendivtey agl myirathybridization
least 3 replicate wells. Results To address whet her

(dEP’ﬁflgS@Wa)functlonal receptor for Nogo66, we focused

on JF#WE e a%%l o ?%Sl'hﬁf%ee'c o%iE)mgLna(gd‘%l (ﬁv\ﬁé % 16 §¥fere WAth AP-

neur | Ffowmh i1s 1n rown on
No‘glaéﬁlﬁ}gﬁlﬁﬁoﬁ Kfaﬁtestéﬂng vizto. Als.shoWatinuFgud2DA, 74P N\2@08&% Jnhibits neurite

Adul t ve been sha ess PirB (J. ken.et ...
ougaromh@ a5y SPRrPEENA %@&é{a S B e PR BISH of PirB-
HighS@id 436 f@%&s&%mwyg%%hﬁnﬁ% aRitR SRS 86 RYWtRTeBffg

I mmunoht st ochem stry and in situ hybridi zat ion (data
esseatialshowohtrol levels. These results are similar to those reported using the ectodomain
of NgR to block inhibition by Nogo66 (B Zgeng et al., Proc. Natl. Acad. Sci. USA 102, 1205
(2005); A. E. Fournier, et al., J. Neurosci. 22, 8876 (200); Z. L. He et al., Neuron 38, 177
(2003)), and indicate that PirB can bind the functionally inhibitory domain of Nogo66, but
do not address whether endogenous PirB in CGN mediates inhibition by AP-Nogo66.

Therefore, antibodies were generated to PirB (anti-PirB) capable of interfering with
the PirB-Nogo66 interaction. Using a phage display platform (W.C. Liang et al., J. Mol.
Biol. 366, 815 (2007)) directed against the extracellular domain of PirB, multiple clones
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First, the ability of a soluble ectodomain of PirB
(PirB-His) to interfere with APNogo66 i nhibition was
W@ e@vad3sn vitro. As shown in Figure 2A, AP- NoBUG6S2009/043757
inhibits neurite outgrowmh of P7 CGN to approximtely
66% of untreated control |evels. Inclusion of PirBH s
werdiscirdeined aghyir alalinr e ddb kg 66A P doibb t@RirBwCtdne YW259.2
neyrite out growth returnrng essenti a
(hgr rgeferrrrﬂe@@sr%gm tehich ptegferrd best YVBL ﬁ#o@@g?@gﬁrfg &¢pding, had a
]<&6¥§ygdqup§§¥§g0ﬁ?h&sq§INQR to block inhibition by
Nogo66 (B Zgeng e ., Proc. Natl. Acad. Sci. USA
102,aPB2 Oﬁd(n@@@ﬁyt onthe BaseHoel pxanegrowgt o%{EGNsJHowever aPB1

TN A TN M

rest:ﬁhﬂg hb%@'ohtgﬁd)\ﬂm tBisHoF foaies on AP-NOGHBEand6HYs OnP1Y% on myelin.
dress whether endogenous PirB in CGN nedi at es

Slmmr TRy ts oYerhseenms g A4 6L asprapkibidery subsitaie o8 MEBe fdiférent cell type

(d(%?&{i' E&?t gxq%lﬁo?‘ré_%lgb@oxéegmns @1%%2)| Jg}ﬁelgg sﬁltggrghgkhgg féﬁ“ﬁ'ipg functional
reoglé%phgjlalsaph%g%ﬁ%t)mrg ‘ﬂﬂﬁbl?hﬂé afhgeueite ?lhttgﬁm&h {\/bl Bi ol .
i.recte i ns extra
domdP ﬁ%’@mpﬂwsreswmlr Vi eslef e Obacseterammebor ol s b also

re\@pe‘eh '1ﬁb)fb1219n B OGKNBLEGH Sl Alin By Vc\Kﬂ&lﬁ ﬁeﬁrotﬁb 'ﬁ%m £ BT®1 mice, in

hereafter referred to as aPBl),
whucrht fonf eroad chestingiht hradddioyodtddnaiB abd palit n@therPaldS mtckllular

doeirdert B ok B b SRken S st o0 7o 0bs [E iR prere cultured

frofPBir B MIRidel ot I td-Hpk ﬁdeﬂnﬁthésmd mﬂobyubee?at%bgpﬁ»ﬁ)g@% or

elinin cultured 2B), rescuing neurite
mygﬁng@wmrql U0 (B e ok PRI ING GogBRS Biavebsimtiladinio WT
netfrgr{g &qg @@OHOWG éog’l[léuglgee&ﬁng}tﬁ frWE{ ﬁlr%?]g/p%e;ﬁzér[l%%%&gdly less

mliib‘inﬁ thalofreml WTartirogia 0@ leithdt AIDRGgoﬂ@UI ®R&)n. On 4P-N)go66, outgrowth
These results angue that PirB Ii functional receptor

frope ¥ Tagguseps) wisg nhiBHe fonti"b Pt saro %eVﬁléuwh%réasOPur%?mqrronS were
inh[@tq0% h@f@éo}a' mi88Y! o m%éh B@&Bﬁsdwmqgﬂﬁft%cgﬁnﬁ% 6f control

renoval surtace Fi TB SO reverse tion
leviols, AReNagRiBB T b nawy@isiwere bghlh{ltddttol ohlyg/ Ofe Uk gans Ve sam similar partial

Pi.r.BTM ch four e ns encogdi th .
disE o AL PERIMIBRS flstrd S By ERE B PENEM86 (Fig. 5). These
ﬁnﬂﬁ%§ el atdihay picko 'igarhﬂeéﬂlaavﬁn&ﬁﬁﬁl f%&ﬁfér AWP-NSYs hn@tmyehn-

al ., Science 313,1795 (2006)) were cul fured from

mepjat@TiNhIbite® afmewfitedzre prrfyerl, loss ef Pl estivly dasanpblully rescue
ou g%ﬁ%rate, AP- Nogo66 or nyelin. On control substrate
% I am nin), PirBTM neurons behaved simlarly to WI

n e UK a8 NgiRi Ighs @&)ouslﬁb@‘ﬁ&l@scrﬂﬁdl ab h eccepiod f(ﬁ%ﬂ’bhﬁm@lﬁibltors it is
r BTM neur ons was nar kedl Iess inhibited than fr

pow’olﬁ B3t BB a9 NgR Reetigpogeidesie 1% ghibkitioppt neurlte outgrowth To
adc@g%sl\lﬁ o@(ﬁh PRt Eg{d%:[b el %rm%l{r%g%{%@gea L DRI-S %g cﬁﬁ’unng

Yo of * cont r ol er eas rons wer
neurmniy boﬂné‘ng—rnuﬂi mhiye 5aY%E psiserick aff hyti-PaiB. mgetd mve Wiported previously

neur ons I.nhibited. t % control |evels
(B AL o PR RO VD UL CEgy s obipited by AP-
Nop86¢ B mY&irSRWS bdfhd &teRAS tHa@ln WT neurons (50% and 49%; Figure 3). aPB1
antibody treatment of NgR+/- neurons partially reversed inhibition by either AP-Nogo66 or

myelin, as seen above for aPB1 treatment of WT neurons. Similarly, aPB1 treatment of

NgR-/- neurons partially reversed inhibition by AP-Nogo66, but did not provide any further
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di si nhi bition of PirBTM DRG neurons on both nyelin and
AP- Nogo66 (Fig. 5). These findings indicate that PirB
w0 g000ndsed a functional receptor for AP-Nogo66P@ERNTS2009/043757
nyel i nmedi ated i nhibition of neurite growth. However,
|l oss of PirB activity does not fully rescue outgrow h.
resSnmt(hen NgRsdeasvipr & bmeitmeﬂn&ﬁ MNgRe's enéupeth aasWa neemptlo rcontrast,
elin_inhibitors, ossi bl e that Pir
PR Reiet P oNPR SRR e G BTE SRR TR B Ragry gontol
levalt @ﬁt%""ﬁt&ﬁp@_a‘i’s ﬁlqui‘?ﬁ Sbut RbEN ﬁﬁoits ReduiifeB fénibbiedte flnitib®By

were bl oc together in by culturlng>neurons
APﬁ\fqgnﬁNgF@ﬁN bunerde iri part. Morpees bathePith anhNgRppgaher ggnigute to the
rte reyviously (B. Cheng et al., PNAS 2005,
Su}?JB‘iﬁdﬁ’hl ’I%ﬁﬁl?np yn’él&'?ﬁ/rf e outgrowth is inhibited by
APNg G126 8o is iRighitot e rbcﬁ\ﬁreﬂ&‘ﬁﬁgr@ﬁtl@@dne&f@lmmtm Ireﬂsph!ﬂ'se to various
neur ons O@ban§ 49% B 1 anti

3
mmeh@mm@mrs OFE Ngiru gLl né@’t”@ﬁﬁ“péh 428911);1 Or%h/lé?%%n etal., J. Neurosci.
27a’glql7 Q(§ 075? tgélpg s‘ilhg ha’?‘ﬁ’lrmg%lﬂolw% tdis m%lsel &%?enresponse

rea ment o neurons. SIm
SeaddB) néuresd firen tthodorhgd Redt-ganglier @G peif 3- Waélt—yldrramer csmﬂlrmed to

i nhi bition by - N0go66,. but did not .provide a
expgr e e MBI RRE SR TAEHORPAREr Bekranth copes in this
cul[ﬂgrgtélsterﬂ %H{/@Q ﬁl rbayg[m@ §UIPBSeol laPscC@DbY @Sk hicR BBurther increased by
treat nent of - - neurons restored neurlte out gr owt h

incohatmpeitin APN Olgeé@ blym&dm (rog. 4)elteb sollapheiwas largedy pleadished in NgR-/-

nelitlr:(}ﬁ%. 615 %ﬁcﬁHo@iﬁM 'ﬁfrlﬁ:%l LG %ﬁLaLP?%qoLzlg)s;alssous%%ﬁ&?ﬁt% reverse growth

coMDESRPES byb@kde iRhibRoaNthhivgihd B@ﬁ@ﬁl@’ ARG R bhtthayd @géﬂher (using
substrate inhibition inparted nglln Since NgR i

aPBh digaiimtent on beurpeylipmews 6rm}§ﬁb%§91 lyrieveesd) g@%ﬂ Goe collapse, but
i S3PANRE 1SRy PO 0 flsfon e s

Neuti0sgither 2Xperindnt./C (QONF} )nhllmtedl mupm@bm}t bixterdierml granule
is also invalved . in this nore u e r ons Sensor
newane BrSNp-raghthis anviytien wa a%y@rsa il %B%é) tfpeking antifody

\gzﬁ"@ﬁk'rﬁéﬁesmt%e sﬁ@@xflh{ﬁ%gret@ exIor ess PirB, were used

or this experinment as been found that growh
c ondsgéthert thiese mathlt&ﬂuep@ysmeml male doraPihB gha bessesarnesceptor for
evel r |n reased

el LB At P O KPR b BRSNS SRIH DT M I pRpgeted

infiBikdraNREo R End RINAR I HdRBOPirS RBpeartoN@FR rborel’sﬁg-tﬁﬁéhﬁt mleBiator of
addi ti on, blocklng PirB function with aPB 1 was al so
r

sulssyyfatei ighidrtont tharr Mg s@cegne@wm S Burtiepalenplrithpreasactically or
u51tng Iah{flhtd%s? %Illtlgm/ Gbg}hﬂ%ts%aé r{ l%tﬁggrﬁir\%:?}é eﬁt%‘%ﬂ{éﬁ in inhibitors,

wm@ege@tﬁoe&wdmf NeRedlsedd@s tnmt disiabidét coainy ap sesse bmltstrates

this result was not informative sipce eit. r eat
Hogrey e NgdvapPegisito Pl @ @divRC Ry singe @}mgpﬂhlgmp Byl Exiracts

(bl‘ft)ﬁB?Eb ; al)” Sgi] : a%yg‘éc tefHoi i 5%\6@&{{ éﬁ#%e%mhgrd?éﬁﬁﬂ]bﬁfon caused by

cere € neurone hi's 1 nhibition
anméhﬂ}muﬁbdsdobwn@hnﬂmﬁumtbmbhgdﬂbc@un@mhngsm@ﬂydptoexﬂammhe
sur\}()\r/%lfr)lg lack om%hzgn%%clll CtSSF r%ée%e?aﬂ%%n N%RFh%cf;out nuce (J.E. Kim et al., supra,
B. Zheng et al., Proc. Natl. Acad. Sci. USA 102, 1205 (2005)), despite the reported
regeneration or sprouting seen in rodents infused with the NgR ectodomain (S. Li et al., J.
Neurosci. 24, 10511 (2004)). Thus, it might be necessary to remove both PirB and NgR to

achieve significant regeneration in vivo. In addition, since on Nogo66 substrate the genetic
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Toget her, these results support a novel role for PirB
as a necessary receptor for neurite inhibition by
WOonp®@vilgn3ext ract s, and nore specifically by thePCT/US2009/043757
nyel i n-associ ated i nhibitors Nogo66 and MAG | ndeed,
PirB appears to be a nore significant nediator of
rergonas bf NigB doehhéi fuither dupaieniNRpaisiahdieinhihiowatffat ofPitB removal, it

f t I t | |
s B Bt wpas e prales SHTA oY R on bot h

ny elifo B PRBL eafi‘@ﬁi) HB’aetlnbl% SigHHi 0k QI8 pto¥RR sB&SFrate inhibition than

genetic Tenova NgR al one does not d| Si nh| bit on
Ngzmymaofivathmsﬁ eﬂbbser&beNgRHweue syffibigR mppedrthe bautppayvth cone

. di. at
coft i ShiPEE b fdfigh OREREIB P ok d st e e gt collapse is a
mdNe BeiadliRd IR eds, felBiril Dot PiBB bh@Ng Radéﬁeﬂlebyacﬁﬁ'% EittRr iBparallel or

anti bodi es on nyelin (but not on Nogo66 ind |n?
tog@&;ﬁr Halthis contextpitas of inteecss thepPirBiang gé?cn@cmtoré maghtesently been

sho n to @8}2 4 %r ré:l%1 m%ﬁg ?’L@ﬁ&g}]{gf sr}pn%@a{c(coh ectl hn@e&le visual cortex:
in hﬁL‘ﬁz% 12828ng &1&&5 rc{c%@@5)e)ye cliesieiduging lafbrﬂtle@leetfﬁdpmental perlod results in

regeneration or sprouting seen in rodents infused with
ex¢e vRgfrenetieasmiicanpastiony viathegpen eye (J. Rgkgrod @f-. 204, supra, A-W.

M(EJ)@e%]et by @%991%”309 Tﬁlﬁ (2(5659 ng Pl PEGRRRMYe %n§1§f§%tethe effect
eve signi

Pi'tB and R to achi I cant regeneration
of bothvgaeptors m raddiammg)growssh ooe cotlNpgeobldsidvsindatle thhieommonality of
th tlcre R does not further augnent the
"‘8‘ eIIQIOCH ?fﬂf“é‘f’? PSUfWect of PirB renoval, it is

|'i kehy idabalty bhedgt Hofs ﬂﬁ&géﬂe@ﬁ@kolwﬂ%ﬁgumgzsﬁiagfr(o%)stacle 10
for Nogo66. Al though PirB appears to be a nore

reginyng fungten aftesdepmetic mult%t@ﬁ ¢ Lat%e [t ek ibén speaulpted shat regeneration
) 0 I on
o B A St LB A PO e B o mon

cffonus edirly tirditvtiopmenf offtkedss or t:ili’hiebint oyriaptid Bérfections. This
observatjon suggests that collapse is a npre denmandin
SPYHEEIRE §aing SHRNOFS T st ndong élahﬁldB NRVigesly yimpligaged in limiting
Syfgd%%% ggltsf’?&lf}{‘&fth Hﬂ%\ﬁ?gg{)g z)é}e%% %:dp%l‘iood d(rﬁ ’\%ge? g& %1 5o 2006 supra),
is disve medmentolf yxdreé mhhoemby mypllm)prsvlmnlgarparaj]eémthmhe ﬁndmg that
asticit nect| ons in

Ngl%' ?uﬁ%lﬂ’qw? 'hgﬁted ll’ha%aneL i t '@ﬁ@fatr&éﬁgw %t&%@fr@Pﬂc @%ﬂcny (S. Liet

al.Cf %y;@mdgnlnglg(mmgy cal devel opmental period results
in excessive strengthening of connections via the open

eye Oty ﬁn@yxg@m@brcaden Q@@@er@up oépotantiyl PitBGégands bepond the scope of

Class m sél*l ?c% wél% gucrfma fre%rg))\{vﬂq lpg bétB{S o?gnYeﬁsely, since genetic

del@ﬁdm af thB @nowAWle1i dtabieR NaRse MAW dsidlsSe otydehbd®t 8diecase in
commonal ity of their role in ocular dom nance

inhipitigr by mpyplin THEPIHEIhR qtyerdrhibiders tares@(é??ﬁ‘t t Our BRdipgs rgise the
po%s% ii{} {&QMP@I Wl edufesBuilRh Qfe ucf?ﬁltaﬁ %tn%%e%ﬁgl%m'e S by

unction after traumatic ins
olipedendspgesl iy tpragulated érilpvang ofuryaheé nonteibudes buugﬁsvth
s..the capacity for sy C plasticity becones
in a‘?‘H‘P‘i’ HHCRRCETh V4 é‘logona“éi:ﬁgﬁl&cf’mf “P>é¢§‘t“r| ct the
dev ehOR{EBRYniHh bEXFRISPIAE sBXMBES ARIbiSKIARLEth in response to myelin
_connections. This specul ation gains support fromthe
inhibitpd$ isgrot blger. PlomByen Pelditas begn shopinite antegonine the dimdtiog of integrin

receptors (S. Pereira et al., J. Immunol. 173:5757 (2004)), and to recruit both SHP-1 and

SHP-2 phosphatases); either or both of these events could attenuate normal neurite
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synaptic plasticity both during devel opnent and in
adul t hood (J. Syken et al., 2006, supra), is also a
wore@oatssl of axonal inhibition by nmyelin, provPdi/tig20a9/043757
parallel with the finding that NgR initially
inmplicated in axonal inhibition, simlarly regul ates
oupymaiht BiocRhdesdfi RitB yct{v8y, dsingethe ahti-PiB altbades bercinZet, by other
1051 1.&2004%2. Qur findings also hrpaden the
meaRh SRS EnIMPRB R AENAPEst PPBHrPTHYS BV IHIPNS HestuRypls axonal
refheiliggs | MAC nol ecules, to include neuronal regrowh
I nhibitors. Conversely, since genetic deletion of the
known myel in inhibitor Nogo or MAG results in only a
nodadt rettearceasieed thraughowithd disclbyurenprelhereby expiekyly ngorporated by
other inhibitors are present - our findings raise

hat
rﬂ%WQUbW§ PHPIEY that MHCI nol ecul es, which are
normal |y expressed at |ow | evel s by oligodendrocytes,

T SPELLRE FRUL AR5 LA ALY AN RALEL YRR o
to bethie spécifiy embodiniEhes, ictodeivadeisty odtthat kheRnv@iton gnadtdintited to such
hi bit axon 9romﬁh in response t elin inhibitor

emilbgdlmﬁntsd 851?6_ Qi ’1n}_tgn,t18n H%lgxte&gggy%%ﬁthr@us modlf?cations and

eq@RhRAIS MR Rty et dpR 2Rl s&d}k%@"tﬁena_})b@&&@tc%ﬁ&s.( S.
Pereira et al., J. Imunol. 173:5757 (2004)), and to
recruit both SHP-1 and SHP-2 phosphatases); either or
both of these events could attenuate nornma
neuriteoutgrow h. Blockade of PirB activity, using the
anti-PirB anti bodies herein or by other neans,
provi des an inportant new target for therapeutic
interventions to stinulate axonal regeneration. Al
references cited throughout the disclosure are hereby
expressly incorporated by reference in their entirety
Wil e the present invention has been described with
reference to what are considered to be the specific
enmbodi nents, it is to be understood that the invention
is not limted to such enbodi nents. To the contrary,
the invention is intended to cover various
nodi fi cations and equi val ents included within the
spirit and scope of the appended cl ainms. WHAT I S
CLAIMED I'S: 1. An isolated anti-PirB/LILRB anti body
that binds to a sanme epitope on human PirB (LILRB) as
an anti body sel ected fromthe group consisting of
YW259. 2, YW259.9 and YW259.12. 2. An isolated
anti-PirB/LILRB anti body that conpetes for binding to
human PirB (LILRB) with an anti body sel ected fromthe
group consisting of YW59.2, YW59.9 and YW259.12. 3.
An isolated anti-PirB/LILRB anti body that conprises
one, two, or three, hypervari abl e regi on sequences
froma heavy chain selected fromthe group consisting
of :
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YW259. 2 heavy chain (SEQ 1D NO 4 or 11), YW59.9

heavy chain (SEQ ID NO 5 or 12), and YW259. 12 heavy
W@h@IN4BEEQ | D NO 6 or 13). 4. The anti body ofCTUSI0NY/BI3757

wherein the anti body conprises all hypervari abl e

regi on sequences of the YW59.2 anti body heavy chain

(SEQID NO 4 or 11). 5. The anti body of claim3

wherein the antibody conprises all hypervariabl e
regﬁ%ﬁAQégﬁgﬁégi‘%P%§he YW259. 9 anti body heavy chain

(SEQ I D M is1a ah)Pir LIRS afiddyandt bildseh @'sﬁfhég epitope on human
wherein the antibody conprises all hypervariable

Pirfe(ilbR B3 egaremudndpeledted fo@sbde gouarsehiiging HeaVySeRay W259.9 and
Y@?E%I%D NO 6 or 13). 7. The anti body of any one of
s 3 to 6, further conprising a |ight chain. 8.
The antibody of claim7 wherein said Iight chain
conprises one, two or three hypervari able seguences of

t he 2pol y ﬁemsp@aedéeqd’é%bﬂdw gpiehqdy thigh,competes forfigding to human
| WSS GBI, 59.9

Pi {LIER% P@glral%a lgb (rer [ o%e%sigorﬁu @]}]%%JO{I%P &%S%{gﬁ% %Fy pept i %SPW?.
anéé@M@ﬁbEZof SEQ ID NO' 7 or 15. 10. The anti body of

claim 3 selected fromthe group consisting of

anti bodi esYW259. 2, YW259.9, and YW259.12. 11. An

| solat ed A@rﬂfsbl‘a%draﬁﬁl-lil@ﬁm L RESY R Bhipris&€one, two, or three,

full-length TgG formof the antlbody specifically
hybémveisatteregronPienBenckd frRB)a hwiav i claaib selditedyfraffthe gtcx}ap @pnsisting of:

BB R AR LS S R 00 sor 1,

an@twbery? BaRsichhipakky b Ndsechwman PirB (LILRB) with a
binding affinity of 1 nMor better. 13. The anti body

of any one of clains 1-12 that pronotes axona

[ e9gne s 2uthubdey G LRGN B AT MBnlisdl A ibervariable

t hat rono regenera neurons. 1

regibe sajithdze @Y thef Y @izg9 Q%tlbéd}dh@lvyrﬁhdm 1EQHBINOa4 ot e1a)st
partially, rescues neurite outgrowth inhibition by
Nogo66 and nyelin. 16. The anti body of claimany one

of gl ai m‘:‘l“h% a%gb ot ol @O%@«ﬁe&m P ARYbddS c%rriﬁ’@&call Srvariable

anti body. y of any one of clains 1-
regibe s@juandely @f &mYW@d? i amtibedyeladary chaio (P EQdDgYQup or 12)-

consisting of a chineric anti body, a humani zed

anti body, an affinity matured anti body, a human

ant igbody , TiRREBoddi $RE&INT I whawld deditibok§.collpeisedll RgRivariable
of any one of clains 1-12, wherein the antibody is an
regipp Bespigyces of the YW259.12 antlbody heavy chain (SEQ ID NO: 6 or 13).

7. The antibody of any one of claims 3 to 6, further comprising a light chain.

8. The antibody of claim 7 wherein said light chain comprises one, two or three

hypervariable sequences of the polypeptide sequence of SEQ ID NO: 15.

9. The antibody of claim 7 wherein said light chain comprises all hypervariable

region sequences of the polypeptide sequence of SEQ ID NO: 7 or 15.

10. The antibody of claim 3 selected from the group consisting of antibodies
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fragment. 19. The anti body of any one of clains 1-12,
wherein the antibody is an i mmunoconjugate. 20. A
w@oalynusbeot i de encodi ng an anti body of any oneCDS2009/043757
clainms 1-12, or a heavy or light chain thereof.21. A
vector conprising the pol ynucl eotide of claim20. 22.
Y WDE. %,exWas9 of arel ¥WDSR12. wherein the vector is an

ot il misolsisd i g OYIEE iy ofarn 3% (0 Shal B Form of
thege{ﬁgibgﬁs%oe‘éﬁfcbllﬂ/ Bink§ ﬁﬁzﬂﬁﬁ/ PfrBC(LH?[@B) WhE abRfing £ |n1tgfof _SI_rrl]I\e/I or

m23, wherein the host i's eukaryoti c.
bettyst cel |l of clai m 25, mhereln the host cell is
mammal i an. 27. A nmethod for making an anti-PirB/LILRB
anti body, said nmethod conprising (a) expressing a

vecor ofarckahf %atlanrBiLﬁ!RB aﬂlllﬁ)db%{ereﬁﬁ ke, fuBfehdiR]gG form of
recovering the antibody. 28. The method of claim 27,

thegneibedhspehidicRldy binde hpmpr PisBdkbr B} with awdl%éfﬁﬁﬁv 964 nM or
be%% claim 27, wherein the host cell is eukaryotic. 30.
conposition conprising an anti-PirB/ LILRB anti body

of any one of clains 1 12 and a pharnaceutically

acce tabl exci pj ent . e co ition of claim3

Shetsi - e SBGMBb b ANS a | RO eatgLoeneration.

medi canent, wherein the antl-Per/LILRB anti body is a

first nedicanment. 32. The conposition of claim 31,

wheil¢i n flhe aseowiychfmeyboantelbiniss! -42 MgRpiomtvités regenerad®@n of CNS

The conposition of claim32 wherein the NgR inhibitor
NCWONHN anti-NgR antibody. 34. A kit conprising an

anti-PirB/LILRB anti body of any one of clains 1-12.

35. A nethod for pronoting axon regeneration .

conpfi si Ade adibadystiany age poclaigishj- é?g that, it leetcpagiiplly, rescues neurite

ffect. & of PirB/ LI LRB anti body of any
Ougﬁﬂm%lh%ﬁnﬁﬁg%?$¥¥?§%ggaﬂ%ke‘nethod of claim 35

wherein the subject is a human patient. 37. The nmet hod

of cIa|n136 wherein the survival or n rons

enhaficed Thggntibady crféi%ladmaspn% P RF sl et Brsin g preantibody is a
nxﬂME@BQﬁ&Hb&i neurons is induced. 39. A nethod of

treating a eurodegeneratlve di sease, conpri sing

adm nistering to a subject in need an effective anount

of 1 9 amljhé Ea)lntrleécfSll ol'fgr'%y %Qet: IOP 8gi¥nsolf—12n\¥he%gg t}(l)ef a11cfilbga§rfriss selected from
the group consisting of a chimeric antibody, a humanized antibody, an affinity matured

antibody, a human antibody, and a bispecific antibody.

18. The antibody of any one of claims 1-12, wherein the antibody is an antibody

fragment.

19. The antibody of any one of claims 1-12, wherein the antibody is an
immunoconjugate.

20. A polynucleotide encoding an antibody of any one of claims 1-12, or a heavy

or light chain thereof.
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40. The nethod of claim 39 wherein the

neur odegener ati ve di sease is characterized by physica
wa@l2000040360 t he central nervous system 4 1. TheCTES1902043757

of claim40 wherein the neurodegenerative disease is

brai n damage associ ated with stroke. 42. The net hod of

cl apm 39 Awheticomplising e dpoeheridt oVdait 2@ase is

sel ected fromthe group consisting of trigenina

neural gi a, gl ossopharyngeal neuralgia, Bell's Palsy,

myags. hemrﬁ QLA 5 c)dTHSEY %%reﬂyﬁl%rv%%yls a%r&e;ersgsﬂ béctor.

| at eral Fer03|s 8 LS), multiple sclerosis (M),

progreSS|ve muscul ar atrophy, progressive bul bar

inherite nusc ar atroph eri phergl nerve damage
caused b Lgrmﬂﬁygﬁy%#gﬁgfc%gaéﬁs, wounds) or

di sease states such as di abetes, kidney dysfunction or
by the toxic effects of chenot her apeut i cs used t o
tredt. cadbehostedllaf ggim Rérwheseiadhe haspeell BPprefraryotic.

prol apsed invertebrate disk syndrones, cervica
spondyl osi s, plexus disorders, thoracic outl et
desps.uct iThe heytrdn ofeRim pParwdieinahe heticapatdkasosach as
t hose caused by | ead, dapsone, ticks, prophyria,
@l l ai n-Barre syndrone, Al zheiner's disease,

Hunbg not g 013k %g Er m'ilﬁﬁ WRGENRORsE cll REASRmaltzh. AN
anti-idi otype ant 3 at specifically binds an
anti-PirB/LILRB antlbody of any one of clains 1-12.

27. A method for making an anti-PirB/LILRB antibody, said method comprising
(a) expressing a vector of claim 22 in a suitable host cell, and (b) recovering the antibody.

28. The method of claim 27, wherein the host cell is prokaryotic.

29, The method of claim 27, wherein the host cell is eukaryotic.

30. A composition comprising an anti-PirB/LILRB antibody of any one of claims

1-12, and a pharmaceutically acceptable excipient.

31. The composition of claim 30, wherein the composition further comprises a

second medicament, wherein the anti-PirB/LILRB antibody is a first medicament.

32. The composition of claim 31, wherein the second medicament is a NgR

inhibitor.

33. The composition of claim 32 wherein the NgR inhibitor is an anti-NgR

antibody.

34. A kit comprising an anti-PirB/LILRB antibody of any one of claims 1-12.

35. A method for promoting axon regeneration comprising administering to a
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subject in need an effective amount of an anti-PirB/LILRB antibody of any one of claims 1-

12.
36. The method of claim 35 wherein the subject is a human patient.
37. The method of claim 36 wherein the survival or neurons is enhanced.
5. 38. The method of claim 36 wherein the outgrowth of neurons is induced.
39. A method of treating a neurodegenerative disease, comprising administering

to a subject in need an effective amount of an anti-PirB/LILRB antibody of any one of

claims 1-12.

40. The method of claim 39 wherein the neurodegenerative disease is

10 characterized by physical damage to the central nervous system.

41. The method of claim 40 wherein the neurodegenerative disease is brain

damage associated with stroke.

42. The method of claim 39 wherein the neurodegenerative disease is selected

from the group consisting of trigeminal neuralgia, glossopharyngeal neuralgia, Bell's Palsy,

15 myasthenia gravis, muscular dystrophy, amyotrophic lateral sclerosis (ALS), multiple
sclerosis (MS), progressive muscular atrophy, progressive bulbar inherited muscular atrophy,
peripheral nerve damage caused by physical injury (e.g., burns, wounds) or disease states
such as diabetes, kidney dysfunction or by the toxic effects of chemotherapeutics used to
treat cancer and AIDS, herniated, ruptured or prolapsed invertebrate disk syndromes,

20 cervical spondylosis, plexus disorders, thoracic outlet destruction syndromes, peripheral
neuropathies such as those caused by lead, dapsone, ticks, prophyria, Gullain-Barre

syndrome, Alzheimer's disease, Huntington's Disease, and Parkinson's disease.

43, An anti-idiotype antibody that specifically binds an anti-PirB/LILRB

antibody of any one of claims 1-12.
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