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Field of the Invention The present invention concerns
whb@sls73gs ant i bodi es specifically binding a rer€nub3008/861513

di scovered nmacrophage specific receptor, CRIg, and

their use to prevent cegly! A.fr ghbﬁsq% i ntracel | ul ar

pat hogens, such as viruse acteria or parasites as

wel |l as for prevention of "unwant ed cl earance of

erythrocytes and pl atel ets. Background of the

I nvention 10 The CbnpﬂaﬁédLJS¥§ﬂ@ﬁ¥¢he conpl enent

SYSUEKB hRséht GRVEMIBX BRZNAELRARG da%hp?ﬂ@s gllpec?ffcaﬁy So%lidlgg a recently

of serum gl ycoproteins, that n
dlsmcltepivreacr@p@ge rspwmc franeptor, TAR I greind tpat hwseys pravist cellular entry of
and the alternatiyve pathwa vat e

T sF i B Gt G Pire e Hcs & wilhar &on pisvention of
urswamddaﬂea@lc@cwgmlmés £1dqA%Ele3 i nto C3a and C3b. 15

Macr ophages are specialist cells that have devel oped

an innate capacity to recognize subtle differences in

the structure of cell- &&a&c eﬁsed identification

tags, so called nDIecagargp§958£&§~%¥%§@8r, et a

Eur DThe Gondaplekeid3ys2@90- 2097 (2003); Taylor, et al.

Annu_. Rev | mmunol 23, 901-944 (2005)). V%lle t he

di r edie COBPIGRTRLISHHEBFIS £ reEwla Pame casoade madesip afa series of serum

dangat onirzat i on

B o, RERSL SpiOnabg . T FARCCARG R patways, the
claspigall dndehe altérnginegsitingayt hen eétf\iatbi aneylciacg, dihkdrséfo¥ianghe level of

t t ol h t St t d
O R T Ry s Slsaraop 280814 CHhepr ocess
of PhAISLLOESAS stB{QESY %§llsnﬂ'15tt lﬁaQ/le %ebélﬁ@é@aﬂ BRERLBacity to recognize

interactions, and it is now cl ear varil ous
subis dHtarences mclthnd ISWgCtulleﬁ’]ofgjl -gbydci rm{prass:ddl elehiifisatioandgs, so called

moﬁ%c&ﬁar crpg??a@orﬂg g(gn %%%Egg 22)!5? %&ﬁ?é %(HB VTle}ylloerSet al., Annu

RevThefi@ael 2enov-o41 2905BC ropiagr &Rkl re%é’érﬁﬁ&? of ﬁﬂ%@epg\ﬁfa%e structures
(revi ewed by Aderem and Underhill, Annu Rev | nmunol

is p7 fundomepipB asnayo gy mmt@emmhumltmn@ps@axzmcb«y aHAWﬂ ugdRenic macrophage

rc:ce'[ﬂ;{"&ﬁ1 o al %i ?t?ﬁ%ggﬁ%glg 39%’232151%\/\31? ﬁgﬁcgegltrcg Sar@aﬂwermfymg recognition

reﬁeﬁomg mf zihe ephop ety S et Yan@f Ezeﬂt@t’vﬁl@,g @rﬂﬁmun%@ € T8439L950Y(2005)). The
&§on|2|n I gG is generated through a aptlve
pquﬁm pRAgogY{gsis Tl er dptaiet ferieecpisdnmssonhrand gh is now clear

thdFQarrl&% Qﬁlﬁs 1§clﬁ§ﬂ1g, d%ﬂﬁﬁ%%tggk‘ nga%l?e{’] ihs Plﬁ& CIO canent cd)mponcnts

30 981 (2004
guidaphelicyl ltr ac@tgmlmssrcpvaltchbgRrpassltUgcﬁOﬂtcrn’ﬁhhﬁmM &ﬁo@fhdmtcract]on with
rticle for receptors

PPl v Bt i ol o Bogm BrsSpgernii deu Rev mmunol
17.2590842831338; BedérPPAI8HARISLAnnu Rev Immunol 20, 825-852 (2002)). While

natural immunoglobulins encoded by germline genes can recognize a wide variety of

pathogens, the majority of opsonizing IgG is generated through adaptive immunity, and
therefore efficient clearance through Fe receptors is not immediate (Carroll, Nat Immunol 3,
981-986 (2004)). Complement, on the other hand, rapidly recognizes pathogen surface
molecules and primes the particle for uptake by complement receptors (Brown, Infect Agents
Dis /7, 63-70 (1991)).
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Conpl enent consists of over 30 serum proteins that

opsoni ze a wi de variety of pathogens for recognition
wbyoosospBenent receptors. Dependi ng on the i ni PCHIUS2008/061513

trigger of the cascade, three pat hvvays can be

di st gl _J Md

1058308 Pemggﬁéi’;{s)% W@exﬁ?gé%aﬁg&’e ik (A0 apcbnlyes %aé variety of
pea]m:tgevafqrrrgcdglnelomdm ta@hpleonporesitolS3De ety (Bthﬁ)é 1dltfaﬁ @figger of the

accor di ng thenture of recognition and the initi

al
ca8En caﬁt‘?@%*p%a GdisHpeuishsd eva%wcbbr i(BflporheY Enel J Med 344,
1058a9%k Q%Ol@)at/mvﬁ%eé shaRChl VEGHnRYe i ab ag ?%h@%ﬁ%ql L@nponent €3,

the pat hogen surface, which int
but grey| deltermaccerdimgdn et natwe tof revg goitibn and drej 1m1ﬂabl|510t1mtsleal steps leading

oSG SRR IR ELERVES, 210 LES LGS & e pogen

FREQOMith an neh el BRNY 64 3b&pMidal Sol¥oh&E! r o el
SuTo&gl)até t hree nmenber sdd([)f t is 10 Oa¥0 s éeﬁlr% @Iﬁg%ﬂ!&me protease

capaee that juligmatelyeclemyan 63 elo Bisradtirig f(bract(BrbS rhﬂewn phidway is activated
t the fj
ol ¥ Rt b RS oty Bty BIhb R AB0Rs Y Bt Reke b Wesoembers of tis

pat-hveiy lass detmidedtifibd: ths efanneseifdiaaI&sins \QMBLI'} Bt SIGNKR ] family of
activatin nponents C2

t he_ cl aSSI cal pat hwa
le“éﬁé a@ﬁtheégﬁﬂlﬁf@ itv6 o Ao i@bﬂé&l”@‘%@%b@ RS BbWcylatdndicolins arc
as&ﬁta@@@yvlt%owrm S[%rgte%eghwhp&t Bt ngp ?JZE}S kh%aklaéas?%l lp%ﬁqway, activating

pat hways in I's activate
compantiton?2 ehd CHdeeitﬁng tottbe oaitraCB3esdpe rfha\altérnatﬁ/@qgmvtayw@ntrasts with

if on f he t.ho surface. Initial C3 binding
bolf e, Spsiyal mitt PP ISEB P htloit 15 gF i SStbAg 1 AT gregtion of the
inteRl dSRARY Wb BEANGN nldfigs @ﬁ’tﬂlleog AR e'h%rfa@é tlﬁ{tﬁf"bﬂlﬁndmg to an
pat hwaytfpr ot eases Factor B and tantTy

acioBpingd sprisia ddbip wiptchanplifitwiool cﬁs@} h: ddtpoemoh I'thrdugh tthen action of the

SO _C i fication of b . )
o N P Blon Pr A ET baobP' PdBrsials Gituosie by citer
theaélhsstdaf sethpatheyShwiy S0FRhEe @At agtplividhi ot @k‘@ deposition through
pi votal 20 st e{g i n_opsoni zation is conversion of the

thecasiigbhehtacts ttoanBh.  lgaahegeadfvass o yompleyres actozfatwmehe pivotal
Steﬁ %TP}é 1?rg ?sa " ?g‘%ﬁ‘()%% &%SOntgp%%St l‘¢§) ﬁof’ 6?@3“ @%@W’?grﬂf q)]rby enzymes

of (ﬁ%:bco(n’qilﬂna[’ttda%ﬂe§ébfﬁo@@ﬁﬁle\/thl@eitkﬂﬁot Rick@phRic QBRI dMowing covalent

@B he initial step in conplement opsoni zati on.
aft H§8 £0 BPiv abiEss swiases visdhe Hhiprstacaionsim diibisss ife3bitial step in

co&ﬁl@meﬁpﬁ?sgﬁ%tloﬁ.r a9 'iléntt %o%go(#feﬁl%g)%hégcﬁ%rod}lces iC3b, C3c¢

fere recept ors 0SS an
anBT3d21 Tra@®Ents 1Ok, re&'hgm/mll bavhffercab edoeploes (RGBS and Medof, Adv

bl Y 2P 1RE7 TL LolibrEAYSC oo s B BN 30 to Tather amplity
C3baspafleon AlCAdhRANE NEe c%ﬂ@ﬁ@ﬁseoia{htea&) \;ﬁ&mﬂlt ec)éscad% mcludlng the

capabl e of direct nenbrane danmge. nmacr opha
meﬁ‘ﬁé?g’éc%ﬁtapks Cloélpéfp(t @ﬂgahi%c@éghmezierr@ﬁtbrmddam@ef r Blgmentrs macrophage
BB BRS8NSR i Dt e vy o
the C&idrfband t fbrﬂﬁaﬁ&pg@&nﬁe@l@ﬁwl b&z30n( 1Hob&HS1 &b Rithogen recognition
| munol Today 13, 231-236 992) g and receptors for
(Halgra shatlis d@ﬂw@ﬂaﬂ%\t fhinz%fr OHEDs &‘Illdereeélvioe foir athre ararious C3

s TR V56 IR TRy
di st'3 rtsetlf dcarmmﬂex ihidl@@lﬂe pr@¢intchasisigagul3elitthciB6l8ail® The core

f 8,so-call %rolo ulin (M3 domains, which
of't %ﬁ]g{qc{l{ﬁtlé %up of 8 so-called macroglobulin (MG) domains, which constitute the

2
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2 WO 2008/ 137338 PCT/ US2008/ 061513 tightly packed a

and (3 chains of C3. Inserted into this structure are
w@Bs(181388 Cl s, Uegf and Bone nophogenetic pr oP€i/msAps/061513

and TED domains, the latter containing the thioester

SRR o e, SRR, esREiah R Al EB s, ea

andr Baicd n@phbgonkes pracid-19 FtaﬁleTEDOﬂorhzﬂﬁs C@E Qa@&'@nﬁbﬁnmg the thioester

ari son of C3b 5 and C3c structures to
boalé%ﬁ%@t lave comalent psorrliet of eC-’thtd\étbg@étbogﬁ;q é‘FrfaC@S The remaining

do@x%rgsoédﬁ%ﬁ enalor JfERN n%@%ﬁaﬁéﬂ%&% %B{Rhgggl A Iorn%)atl s grlnts)arlson of C3b

whi ch exposes not on onal™ new
anducIasesctots th éi3n0ém<mstretet that thealli’holeﬂﬁle rtaﬁltalgWei Ifhajor conformatlonal
cel | ul ar reﬁgg 8 Jansse | nmuno
46 REY

I‘G%T“Bf’@e%lﬁ%ﬂl Sispyhic X%éﬁ?b?%lydhe Fﬁﬁg)g@étg,@cﬂcktlonal new

sulBtdsSof e rfol8k e kit &8n KH@YM&‘[ Q&Mec PR b amdib ?ﬁanggen and Gros, Mol
conpl ement receptors: The short consensus rep

ImngaR) /4od il 6¥07hat code for CRL and CR2, the beta 2
integrin famly nenbers CR3 and CR4, and the
i mmunogl obul in I g-superfamly nmenber CRIg. CRL is a

180-Caplkmanat y RARPRY-EbM PEENRYSE (B of 30 Short
Consensus Repeats 15 (SCRs) and plays a major role in
i mmUidsTe drfplthege dinewnagens. smr@maln@ nf)@gtnatenmnt uctaptags The short

0 d e
BRGS0 BB By i
m@ﬁh&amCRy abil R40gnd thelipiiunGglo bamel 1 LCakpe otk $ndnits® (R g

istinct sites, each conposed of 3 SCRs )reV|emed
6%?1;/&% ALY &DinalyapRpisansonsistign el 3ReSharg(onsensus Repeats

(S@ﬁg) éln%lzpla)(szQ ?]n]a%()l v{n O-E:Eﬁn %‘)5%_}8{ ?lte%%ic%? ?Ctﬁesna% tﬂ%élalar structures

Site, contal t
of kbt lﬁ@@mm@aedmdaetdwhy tWRIpa{rSof dikulgide dbnds el ididk08ructural rigidity.

Hi P ol BB G 2D it i JEmBh e isnct ites, cach cormposed
of f1 &xirai hictenal W%Kilﬁhldoldbétgcéddowkl %}J&Cﬂﬁﬁ&&uké’@%o 112-122

nutagene3|s identifi'ed a posrtively chargec
(2G0d g ofheotructwseiof de (B btthiading sitg rconiaoet! Widrin SAR bi-hd loﬁ@Rl (site 2),

tch h basi
a8, Bl SPGB e BRI 22 B . B v
thré8nddundi 19 in ThHE cRBhed2 ReddUWachil Oftra@berdrk with Mikibility at the 16-17
descri bed as an i nmune adherence receptor (Rothman et

jungfion.  Strucyrgrggided Tautagenesis :n_@qzwﬁ(egtwsy%quls Ch@rgcépntfa@ region on
moldﬁf% ffth%{ :'{st glﬁt?ﬁ%ytf(?r (gjftg) 't)mdg ans%) bz (ol Oltog%'}ﬂ% :@B’a&ﬁbﬁy side chains of
modle H@eﬁﬁos(ed%?)ﬁe sa'ﬁﬁwfe&e (beCRII o ﬁethﬁecﬂ)rfalg@@lbt BigHisg. The main
n neutrophils, but not in tissue nacrophages
fun(:tg@h;?lgg nstaqlescrltaeq wﬁo]mqg@e ag}m{crgvfore(:q_tggm)(yot man et al., J
Imfﬁqﬁid)t ron fool f§15r ?1'9675} 1§|t§acrag{]ubi§tlg% %W?rﬁggﬁes for - trapsport and

ITp| exes tent in assl| Ca
cleamcqaw étedmer (/an;bfatdmwhyctmﬁmambbhnmummuﬂih 801 49-59 (1997)). There
ﬁera res&g e convert ases

is a(rlg 1&1 %‘@?%IB%SHSQEE AP %d)olﬁ_not 1§lﬂ§?‘§ macrophages (Sengelov et

al.,Kr )lﬁlhnﬁ@l dbsr go£R8 18! (1994)).Bi 191' add8M 40 4is A1d10UBEERE of immune
(1999)) I'n the nouse,
complexes, CR1 is a potent inhibitor of both classical and alternative pathway activation

through its interaction with the respective convertases (Krych-Goldberg and Atkinson, 2001,
supra; Krych-Goldberg et al., ] Biol Chem 274, 31160-31168 (1999)). In the mouse, CR1

and CR2 are two products of the same gene formed by alternative splicing and are primarily
3
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and CR2 are two products of the sane gene forned by
alternative splicing and are primarily 3 WO

wQo@8131BIB38 PCT/ US2008/ 061513 associ at ed w t PCT/US2008/061513
B-1 ynphocytes and follicular dendritic cells and

as%é’cﬁ%%ﬂ ORitfTeR! 'Hrﬁ’lpfiég}%e; gﬂﬁ]%ili@glaﬁ dh il e(?’e?l] N3EP. fun(ftloﬁlt mainly in

Ina et al e nouse unc 'onal’ equivale

regfila@R} B- ce@rm;ponse‘sa(Mcblmtcﬁ&l § he96)) s moabe Amdtional equivalent of CR1,
al ternative path ymes and acts as an intrinsic

C%gmaamfesoﬂ*ecﬁﬁ%wéhéﬁ "l u Pt HE MeRdd st as an inirinsic

1.,
re% a@%g%%%%pfegggf;&g%%ﬁ_&%a%@ i & 3 pfeég_o)g\%lc % ﬁ%&l 1‘%@% et al., Proc
Mﬂgié&;ﬁ%sﬁﬂeﬁpﬂ |(h9929)al conpl emant receptor that

Sg?_a‘g}ggs(‘(:?&gz d&\g&‘gg é gr éi? éS mgt@rm (rﬂ]?((:;l@@ enE@Areceptor that
erﬁinceg&lceﬁﬁﬁmﬁﬂ,&%marmupbW;{ 9789398%(1(2@01)' geds Ry %l Proc Natl

cognate Bcells results in an enhanced signal via

t $gei® Iridep98f)). THokke @ééﬁi}hg@ﬁ@hanuﬁenthecd@late B cells
re%]lps%@t %{h%}%gi gr{af g?ao %h%g?)w fl an? %%I}e lrein/‘ H%Inq'iﬂarceo%rel gg%{rlent of the

cm bilOsCiaBl icoroitanivith Us \ceN ahtisérgriabpto Mt Otheéshold of B cell

J Exp Med 173, 55- 64 (1991)). The CR2 bi nding
acg}f%t@nmd. et BeRaRlapappEdabHerdl Motsuiego PralodiageMed 173, 55-

n T
CATSAPE 4 CR TR OF T 0B R IROTR B bt
th€RETaraadt thansitEndpmams h@tlenadianeids [eamas ¢dindhudsl 765, 3839-3848
66 a subunit (CDII b or (xMand CD 1 | ¢ or aX
(2 e@;ectlvel y) and a common beta chain (CD 18 or (32),

and Crg enf Rl ved ﬂr&hsﬁ{%ﬁﬁf‘é&n hé@roRhERC&In YA otfagr@gpha subunit

and to other cells as well as in recognition of

(CPéy Obedwm’ng €1 ther mﬂtreg]ecmwdlﬁ)mrﬂd)a ameinpe bé@rchnin (CD18 or f), and
functi ot. on i n agocytosis, hut also in

arg DyRlyE fréa élP’PF%{?ft 'ilﬂaf mgraddA othey Relfssas Wk #einirepenition of

1C§15‘ dﬂf%? %telo'ifg |t@¥HeQHte%ﬁﬁ’ VAP Eh 20 B 3RS Sons '%QYOAIW B%gocytosm but

Integrin adhesiveness 1s
alspeg d¢téqoéﬂettnf@¢)@mg and prigeess SG’adt}tisedonrmrsllodetnd wbstimulation (reviewed

T S T X
prebe@e&dlleﬁluﬁﬁldel&ﬁ 51g3§3n§3%n@%%§1)g) the hfte A9 ftdR1 lowl- kQaMehh-affinity

bi ndi ng transduces signals fromthe extracellul ar

bingéeartaicr d-iddieeieptavgl @vberghé Cali Bilnkp 55i868$36f(20CBh  In addition,

hggr?cy g@iﬂ% dﬁ%ﬁg%ﬁ&g&glg\#ggalth{: racéclly G, %k:)}g@%l l|p h%ﬁocﬁo&asm The
bint@R1si:0 43 iCUYBB)e; bdeh rﬁp@eihﬁﬁ@/eral dBilns@eit 2fha chain of CR3 and
95- 34402 (2003 Xi ong and Zha ng J Biol Chem 278,
CR&@@@H@%@WI( io%@ﬁi@#ﬁ@ 104114451 @93 )ghn @sd ZbengraBiol Chem 278,
n
34%%?%4&)@%2@0%}\/% i Sil?lﬁ J’ﬁ%ﬁ\ ]3 Bﬁ)?e(%errr?%p% ?4&«%-%402 (2001)). The
mudigrimi ligaofls @1 GRB: (Bwbsd‘m&gluadm ,and IMAMEN, amﬁd tetbind to partially
. Zh 1996 I t
v LB bigR o B e BGhE KT GD1 Pl vt ecelad OPrjamond

al.,0f9963Bhar CG3L Pl'o§v poesh et 8BRS ?éiogﬂuéﬁ P e Rt oRf il £ Shactivated
‘that | ocate the CR3 binding sit
form of C3b, iC3b, is predicted based on structulal studies that locate the CR3 binding sites

to residues that become exposed upon unfolding of the CUB domain in C3b (Nishida et al.,
Proc Natl Acad Sci U S A 7103, 19737-19742 (2006)), which occurs upon o’ chain cleavage

by the complement regulatory protease, Factor .
4
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to residues that beconme exposed upon unfol ding of the

CUB domain in C3b (Nishida et al., Proc Natl Acad Sc
WQRGSAIBEB, 19737-19742 (2006)), which occurs PEDOSH08/061513

chain cl eavage by the conplenent regulatory protease,

Fact 3 (9

mave I D e RN oy TR, A nigen and
JAﬁ‘ﬂlﬁ ahthugen GRE pdAdih vasAikunieneCRiogh ar}mhemnfetrﬁﬂ)‘NA Sibrary using

ed froma human fetal li brary S|n

de&%‘é‘sé?f%rpdt"éerﬁrrF?PééPéZ“??eEB@Sﬁf fg\@ donaiss \Pé W“gandé’%«%ﬁlns Sgquencing of
schetIPAosAYEJoalcdQBURRE k&S frafSYLEG] a:ﬁln%rb%ﬁisr %\{%@E&ﬁc@g confirmed

open reading frame of 400 am no acids. Blast searches _
sipda ty rieetP Besi iiineat ittapsmomzaae grotint (Ipeagaese et al., Biochim Biophys

VAl el A PR IN T, Sl R s B0EhL M o0 consis
Ofrta@' RAilaf déhhiss, N@IngEe WA -feaunfl tosE ARBlast an®@fa @W&mmal C2-set

g-1ike domains, conprising an N-termnal V-set domain
doé‘ﬁ"é“ alls peyshibyaRn opotgia wasqeianally duseenaisdets anigimghe transmembrane Ig

at
N s e RO A AR T BRI subsequenty,
usagsdciaad €d" priineSTlag e (dmﬁﬂ' log MRS TISUDS e es1bhad, vHilch lacks the
' rinmers, a spllce variant of huSTIl gVA

S n 3 an
Ry dlv&&Cc opgaiand; inel %Wr%ﬁb OB nﬁ#ccqﬁgmgly, the shorter
spg@BTQhﬁ‘an@QﬁL ﬂh?s ﬁgmgﬁnﬂ?&eﬂlcw§ 5‘[@5 huéeﬁ:@/lg'sﬂ(gzjt Yo T Emino acid
shorter splice variant o thls unan el n was
seqiwstgnbhedl IsNVBT (igMAsdan tas PN(E?@DT‘Bmﬂ)tI&Oarﬂodlﬁg@ul@mOele@ﬁde sequence

huST (referred to as P 2) and the _encodi ng
SRS HOE] dc 7 do Tbiene 0-4ADd DR Lenasdiny ASLIGDS. Pareidition, both
huBkDIgl\@AAa%Q h(881gN1askad aﬂdﬁgewgﬁ thezrgggne Sﬁlgﬂ@ '(Hu@@l%l\t?z@ss Broteln and
15 huSTI gMA and huSTIgN%short al ong mur
nuggicgionl faauSTICHNAY dpecbsed m Bad Pubhc&‘[@lncwébiz@{)@édquén peblished April
1584@®4di scl osed in PCT Publication WO 2004031105,
publ'i shed April 15, 2004. The Kupffer cells (KGCs),
r esiTti Qupsick kiths (HEs)] wiRiin®tvithie el M@en Dif kS L@ Ssinfs81d form the
the [|argest popul ati on of macrophages in the body.
larggst pepyAlixes! magrophagscensthe dodprmdihough Kis hawt m@rkers in common
[ es,. t ertg ciali
RS L C Ty PRSP Py (Aol BE Pk B8ed tomaras
effgmm}t danraned ofact-deriasd bacarabingtrotRabuesiis, bacteaall &édotoxins, immune
conpl exes and dead cells present

cofipfe 8%? %‘(%GF d@%‘i SEBT Besscrs B POTHY b Qe ditindie Vst ihapmicrovascular

r ( f~et v
syﬁ?%fzig‘qu%e%g@% f%%(%%ﬁhkéf%t Lrag %{%r I b@q 1%? 11% %2005}) #fficient binding

of patbhgfgl@ ne tho K® ewl{@esura‘ anmall steq mruhclf&kt lﬂtee@nmﬁnd Hefense against

p b bR, SS90 D 300 RIS ot s i

rapt@titarahce &l gt endomi the "cﬁ@ulat’i(ﬁpisqllﬁzitl%?erda{ﬂpﬁe Qfg;llfgcra]lntly increased

pat hogens fromthe circulation is illustrated
moglplity iflirgigatdepleied cf delse tHirakota el 4lt ynfeol Immen depl8t24 AO91)). The

o R AR R e oo s m e
lind inenaid ddf@ak apghea cotulaonppanBsinsand KCs in the first
The only complement C3 receptors identified on mouse KCs are CRIg and CR3
(Helmy et al., Cell 724, 915-927 (2006)), while human KCs show additional expression of
CR1 and CR4 (Hinglais et al., 1989). Both CRIg and CR3 on KCs contribute to binding to
1C3b opsonized particles in vitro (Helmy et al., Lab Invest 67, 509-514 (2006)). In vivo, a
5
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line i mune defense against circul ating pathogens. 30
The only conplement C3 receptors identified on nouse
wansasB3CRI g and CR3 (Helnmy et al., Cell 124pCPUS20020T61513
(2006)), while human KCs show additi onal expression of
rofRbf ﬁ@de)g%ds C‘R@l Al f %ﬁnéﬁrk o PC%%QQ Be% o;%at 0 }19 S5 lrf]:ss Slqu’r CR3 has
on tribute to
bgsar piopbged it cohtribote Ptblcﬁyarﬁ’(ceabf paﬂﬁ)kgelhm\lﬁﬁtecﬁi via recruitment of

- 2006)).. | 5 WD 2008/ 137338
%%%P%g%@gpﬁé%% Vg%wv%ugpp@be@zﬁse% SeaMARE gnfpng apd North, Exp Med
1 @ '2991298 (099443bpE @laﬁle(#aﬂﬁ)tl hROLNS 1bSs3hes §9§2h 5%0{93? al., J Immunol

been proposed to contribute to clear
1 Jﬂaﬂﬁb@éﬁ%{) { lﬁaﬁ)r dotgyryvind Wgr mmm Bl 72n2a9-248(0003); Rogers and

Ul?%glel n é:"cr Ct q1 56%(58%@%?»9 rg‘g%%eg?\hggg%or%@edlrect role by

turia h@lthdmﬁ 49,thod5h I8 11t dO Fhsoidd QUREY (@lend 1., 2006,
coplusiak paita 157, 2514. tzrszgh% 1996): Gregory and % bega

supilk Gcdigiegincyg an tlzeggl_om sz@ by s FQHg%nsslrap@tt rtﬂmmgdeby dlfference in
blﬂﬁgggﬁarhm 1c§%f ﬂ?egg PW(? g C;gtgur Ign(a!pg%[qt%o ﬁfst (H)ﬁlt%‘uvely binds

perforns a
to ni@osictic tAHy ﬁa@heﬂth thﬂeﬁﬁCRSldhllJﬁBindﬁlto iGﬂM})%ﬁﬁédﬁéalﬁEles (Helmy et
u ra). A difference in the biology of

2006
al c?e?@? J&eis The C?P@C&éirqf G%Iglt@@tf%@elw wHPfe mevemcrin C3b and iC3b as
wdli pd '@9/1@@9%6&%@ rﬁaﬁ¥c‘lé§sreﬂfectg I?Fe?‘? he n g %8&{%%0&%&6&:% a multivalent

expressed on constitutive nONONE
mt@@lel@lagh&Bmes @R@ eagcGR3 mmlcymtatasdjst the e m@ﬁrbiﬁnée&tentmns of

Bt TR 1A PG hpOS WOHBHEL 6 Cov i TrcHssent on the
paﬁﬁvgeM@mﬁﬂfas@S WaRR cR3 Q)n%pﬁfn%g 1@@’5 tcbﬁ&?fﬁaxfti%felse@k‘cfg taﬁﬁtlonally bind to

i nCreased avidity created by a nultiva
C3bntleer fest i(oh clsevagearrodrit gfonm@omlsemncop@ermdqtadd)gans ((hlenze et al.,

Py RS S8, P ool 8T OBRBOEEC LEELEY X b o

pa(hbgﬁemrfeﬁe atdproldetdaatt 1o Qe v SaH C&a%tor%'ah&l%érdéﬂld al., J Infect Dis
I C3b-coated particles, I g additionally bind t

! 3533697317% @?@@i Coglien afC Pr digards bor@¥eie emsures rapid bmdmg and

cFRET OPRRDLA0 L POOE Doy RELAE Sl g KESEBR o e

llgmbsmmlfeﬁw,l dstireobindinpprofetiespat] g0t ISHERRGE paﬂh@gen clearance.

by fact H and | (Gordon et
D OSSR fie ok Batby e 1 Xy SapMT{aEbBE o &6 S aT Bty are viruscs

hk@ﬁqu%ﬁ ‘H‘M%ﬁg&ﬁ‘g”b@y)’c%f% ﬂgt]agel@:@db&gerﬁnﬁkg Y cobacterlum

cl earance. Thus are expr eS
tubgreukBgin, Mhieybaihowndidfe datsinil ipgandndpeaidsisc Stionella lyphzmurium

:
b Bl etiogr atia B e W& e Thavmbgins Leiania najor (Cossart

an®S@lsehdtti C8ibnce B0k aae- 18 Q@@Gégr SalbRr CELIHILE. 3 @ﬁf%O%ﬁomef et al.,

viruses 1ike human i munod I cl ency Virus
Nay. firnaerey.| 3118838840 d2062)1 |Sk<ebmctobacwl| Wmnunol 42:153-160 (2005)).

1o coba terLu s
A]th&pﬁl d f{ilubczor %Fn('\){g?ts >V b eF §B‘?C€ptﬂ| R?Eﬁogggs fRd to accelerate
phalng)tteshS ait Woaaydioge oelsulanchtRasReith&nk 'bKeasgfé@ unknown complement

prostigmatoji d Lei shmania major (Cossart ™ an
reC%ﬁ%on%tpt Ig, sSpglistied taourvzass 2n8 (20@4)eceitatsamedi@gng complement-

deplQ@en% 6 TL&Q@DQ%%Q%U%EMIQ&%H% gegé.
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Nat. | mmunol. 3:1033-1040 (2002); Stoiber el al., Ml.

| mmunol . 42:153-160 (2005)). Although the conpl enent
wGeyEBas3Bs designed to kill pathogens and to arCPHUS2088/661513

phagocytosis, it also nediates cellular entry of

pat hogens by as yet unk g L.e % receptors.
CRIg is believed to serqa%mn&'%Rﬂlm%VIﬁl%’ceptors

medi ‘Etel prgseno ipleatiemntconaapendeORILC ehtitddads @at Blyclothe binding of C3-
i nt.racel ] ul ar t hogens, 6 WD 2008/ 137338
ORSEY “@%%g@éﬁ i‘g cel fiHassy 2Bf thaweusery gtieyieahcethar entry and/or block
Sugﬁ@ﬁ%@gu&{pé kRN concerns anti-CRI g antibodies that
bl ock the binding of C3- opsonized pathogens to the
cel Ilnsulefeap@ct thadnvtehBom coserisoa (iRdy emtagoelst blaakingnthe Ybinding of a

d/ or C surviv h t hogens. I.n o
o] 0F S SuPHE SRS DD BiPtdsn e nE aEsa o b fiSpng CRIg mediated
coﬂp@&iﬁﬂﬂ@eﬁ@ﬁeﬁl ddiung ety af arﬂf‘i‘ﬁﬂa&’@lﬁe@%ﬁfb@@n &R @aring an intracellular
peptide to C3b and/or i C3b, and inhibiting
Pa%Rgglﬁ@@Mb@é@mﬂ@ﬁﬁplenent dependent ceIIuIar entry of
an i pat hogen o cl eari acel |l.ul ar
pat r%ggen ?Argg%lr? T @IF reus 9‘1 lﬁ an ?fnbﬁgd {5 Qf @ figgment thereof,

wient thg (aﬂandyl fﬁaoalﬁbnaﬁialy E)Rbgalﬂp'lta | eodlecd frorh ﬂﬁgjfﬁﬁﬁ consisting of Fab,
where the anti body franent may, for

Faé iwh S?fé Seqteds sty ﬂ@mpﬂqﬁ@er@%rﬁm e&ﬁwggurﬁ@mf@@éﬁ fragments,
lmgﬁbantlbg&ép slr?g-le-éﬁ:fl\{ F%@%@S%@ﬁ% gﬁ%#@{j@ 6(%1& S, ¥nd multispecific

determ ni ng regi on
anabadidsddiea] frsmraylhbed}hﬁﬁgmam i body nol ecul es,

bod , di.abodi es, mul ti specific antibodies
o HBd P B GHERBBHY: 1IKabRIALEIAe R hriotheronerBBa) #efody binding
es%ﬁﬁalﬁogth@@ﬁrﬁg‘é e dssanaan'ﬁo@ﬁfét ARfod@n EIIGQQ@%TO%% gé}gup consisting

5 essentially to the sane epitope a an ant
of AEBHAY S Bleposiedfof POrk-3398).g3dUD (A BAEI Bepasy NafPTAB399) and 2H1

(Bleh oSl S D O Ao s, pTa300) . or g

f r agipatanbliRf ebedihieny ke RO Bﬁﬁ%%?ﬁqghm{oalohgllean%ﬁlg antibody

antagoni st is a nonoclonal anti- antib
seledpd Bpwdthe respan w@sgsrlog:pfééﬁ&(étmfgmposlmm Iemaz%) 3D10 (ATCC

BEPRRUSFIR AR, PBIETE yrgo co

f r agmelhembbéingafs, tHenaraibbd e ob et vsaptigniche Al the RO, humanized
nti body fragment may be chineric, humani zed or
Orﬁ In all enbodi nents, the |ntracellular pathogen

may IIP%IIS@A] (g)tn%gntfsr s irﬁfac&ﬁﬁédp patﬁ?%%isrﬁa. ggﬁi QLie ¥kl om’ the group

parasites, acterl a, ungl and . ano
CmaswegpfvtMEsummBnts@aaenmdémQSm&pﬁbﬁic acid encodlng
bI? Ki n I - g anti body herein, or a
fr aEH%‘P-ﬂ f’[rr?ég(éc&ft € inventidn concerns nuclelc acid encoding an a blocking anti-
CRIg antibody herein, or a fragment thereof.
In a different aspect, the invention concerns a composition comprising a CRIg
antagonist in admixture with a carrier.
In a further aspect, the invention concerns a method for inhibiting CRIg-mediated
complement-dependent cellular entry of an intracellular pathogen, comprising administering

to a mammalian subject in need an effective amount of a CRIg antagonist.
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In a different aspect, the invention concerns a
conposition conprising a CRIg antagonist in adm xture

wowdaos/1373s@arrier. In a further aspect, the i nveP€T/082008/061513

concerns a nmethod for inhibiting CRIg-nediated 30

Co'm[ln?'%? fu‘fit‘ﬁgle%@&t th%,ql‘ljvéhltlgh cgﬁéerréfs Plncd. for clearm% an ir intracellular

i ntrace ar adm ni ster

pathenyenl frcan thel hrpreuhatwm onﬁ@edlaamneﬂfaﬁmﬂ)j&e caiﬂimmtngOﬁdrmmstermg to the
gR ? % gonl st . 2008/ 137338 PCT/ US2008/ 061513 I n

SURICET I §HSCHYE Pf@PU%I dRIgERlePASent i on concerns a

et haGnb®kr &dpedr t%gn%tlbﬂkﬁﬁ&%é y{;x%{hodgfht !Egr%?&e%&ﬂ‘br treatment of

the circulation of a mammalian su
angigfeachpest dipdang comptisieg adubjigaingto aefnhemtalma sabjoetnt meéd an effective
amoung an gﬁ onltst tn anot her aspect, the invention

concerh %%6165 for the prevention or treatnent of

5 amniaf £p¢dtQUBe HiapBRIRNGABFREL %ﬁ’cf&alﬁﬂﬁg RS ah 8 ghé @R@g antagonist
marmmal i an subj ect in need an effective anount of

Prdyaglvais e ddesting anti-GRE antihedect s, the manmal i an subJ ect

;
o SRl ST D CLS 0 2GR e rgonit an

inftuictibrey foasgrantisteripesal MURIY ik 080 G aft itkbdtious discase.
conprising a CRIg antagoni st and 10 instructions for
adm ni stering said CRIg antagonist to treat an

i nfectious di sease. Bgjigf -1 Dt Dr awi ngs
Figures | A-1B show th S DEEAREYROL A0 gaci d

sequences] Afl B EHEMBIQQ naoficotddcaamidchmiholhéidlseqghbed €Mhef30pAmino acid

oG ] e Bty SR RS oW RN Sl i P gspectively)
and Faglir o0 AOES RSO REER ol Maear%% okl g%agélgb?%ﬁ%%gbs gmino acid

formof native human CRIg (hu -short
sheghprm, ofmag pebuinge ERYe (huqfﬁgﬁbsrt;ﬂﬁ(is WO I el 4, respectively).

et AT Py et el o RO T Rl TNk o B g amino acid

natiesipethd @Rﬂg/ (muEROYEES) D BOS: 5 a8Vt R vely)
char acterization of hybridoma supernatants for their

20 &ﬁlé%sl flyaqcb Shblsek theCRrigetedatjon3pf dybridoma supernatants for their

TIPSR AL BT o

CRI @gu&xm eﬁsﬁu 08I Chiditodlcs 9 H 1Rindur4es87blod01A 36 Bh8ing to murine CRIg-
antlbﬂfé bI ocks binding of iC3b to CRIg+
CXpIETIHEo Qlce fracr ophages. 25 Figure 8. Anti-CRIg

ook et Akl ol IR B LISEE R percnc
magiophages Fi gure 9. CRIg antibody 148 i nh| bits cl earance

of i?l %%eer nti %‘fﬁt O%?oc%c’ngf ra(;)lti E)gye 2H1 inhibits binding of Listeria
Monocytogenes to CRIg+ peritoneal macrophages in vitro.

Figure 9. CRIg antibody 14G8 inhibits clearance of Listeria Monocytogenes from the
circulation.

Figure 10. Anti-CRIg antibody 14G8 inhibits clearance of Staphylococcus aureus
strain M from the circulation leading to decreased bacterial loads in the liver and increased
bacterial loads in the heart, spleen and kidney.

Figures 11A and B. Role of anti-CRIg antibody 14G8 in antigen-induced arthritis

(AIA).
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circulation. Figure 10. Anti-CRIg anti body 14G3

i nhibits clearance of Staphylococcus aureus 30 strain
wordosasshe circul ation | eading to decreased bBCT/E81088/061513

loads in the liver and increased bacterial |oads in

the h 1, . . c .

of antr G o aer P sha - RUB by B0 K A Shink LR

ar t hifigtuies] 3. (AtALCRIG aib AP G8Y 1DBIEI8 1€8H blud2QOB/RB4 BFessing human

Fi qur e % Bi nding of anti-CRIg anti body 3D10 to
a 5@%&% Bssing cells. Figure 13. Anti-CRI g anti body

3DLOTMIO¢ kovidedl RirgirPar {re cﬁgﬂakériﬁmf&%ﬁﬁ!&ﬂugléﬂﬁ@odies 3D10, 2H1

and murine CRIg. Table 1 provides a sunmary of the
andhidfdet eri stics of anti-CRIg antibodies 3D10, 2HL 5

and 14G3. Detail ed Description of the Invention 1.

Definitions The ternms "CRlIg," "PR0362," "JAW," and

"STIgMA" are used i nbeki&RNE&aDliYA of 4R ARG bR er to

nati ve sequence and variant CRIg polypeptides. A

"native dequene@mi@®sy is a pol ypeptide having the

sa ' aghél se »a LRl g . ptide .

de??g%gkpg%ngﬁa’urgggggghrgﬁégg 8Pgi?ghéggeE%?lmed”ﬁmthQEMﬂY
angrefpatoatation seqibnie, andataiive CRRqpseRetHRl g can be

I sol ated. from nature or can be produced by reconbi nant

and/‘or "REGHERELE TRLhdS a pRlyPeRiidn heying; the Sapag amiweacid sequence as

5 L filcaldl , [ .

Ry SRRGL UL AR Mo AT ISR s Thide A BSAHI Mhus native
segueneadatleudaar bd avddted Sequente) or caather plodyedic bylrreédigbinant and/or

i . 0., alt ti ,spliced forns) and
B s S L L e
ocS@fiHE Nt Rl BHrPRMRIPHIA-SHSERE (. .?lahyeﬁ(t:%%glﬂggr b&Rain sequence),

full- Iength 399 am no acids | ong human _
napynliypegsuitang wirlaBEQTD (K@, 2tefratioRy gplistiofumme nand-hagjuradls-occurring

i th.or. With N-terminal si |
el Ot I NV R RPRRS o o e -
lerth p@BirhinoMcilds landhivhah CRIg PolyPestidedMSHRY IIRINO:Of (HullRIg, shown in

transmenbrane domain at about am no acid positions '
Figiyes {48 angd71Bx vathoor mrithort an N-fermirfal sighek sequatsd iwiéner, without the

.t h ' . : | [ I: i s the 305 am. no
5P 3ROSR o UAPEPH R L TR Mo
doN@in 4{ abbwamino Eeigup@stichA amltaB)o,g mftSE(pEmﬂNcb}gg.t In a further
Nt i nal. signal sequence, with or wthout the
enﬁ%aﬁlmegﬂtﬁ]a TREYhPSHCRE éﬁ%@glﬁpﬁwelxs HAP 0o 5e fpetgh short form of
i I na ' - -
hulfuh TRIL (RIURBERISPR DS SP ORI RO 2P A, with or withou
an dN-fefafmah sicapbedierent withhve widtduv ¢hesmifieing end@Rlogine at position 1, and

wit’?loéry\%ﬁl%ult da%ylosf A g’fs t%e transmembrane domain at about positions 183 to 213 of

SEQ ID NO: 4. In a different embodiment, the native sequence CRIg polypeptide is a 280
amino acids long, full-length murine CRIg polypeptide of SEQ ID NO: 6 (muCRlg, shown
in Figures 3A-3C), with or without an N-terminal signal sequence, with or without the
initiating methionine at position 1, and with or without any or all of the transmembrane
domain at about amino acid positions 181 to 211 of SEQ ID NO: 6. CRIg polypeptides of
other non-human animals, including higher primates and mammals, are specifically included

within this definition.
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amno acids long, full-length nmurine CRI g pol ypeptide

of SEQID NGO 6 (muCRI g, shown in Figures 3A-30),
wowaok/ 1871338 t hout an N-term nal signal sequencePCTMBIN0®061513

wi thout the initiating nethionine at position 1, and

W t i L, Qf. 3

dorml 1 GR1E Ba e A Bt o L B B 3] e Riggegtypeptice
w]lnb}l WNOessentiaORl fjeqof ymetpansdlembnfne mtih@/ltom&mlh domains of the respective

o pleBRE Bl ke o #; R S Bont hiiivenicss thp 1% of such
tr&@&%ﬁ%&h@%ﬁgﬁ C#tbﬁ%@%%ﬁ%nﬁ%e%gy \&ﬁ%@&%&é $#hAD.5% of such

donmai n refers to a formof the CR
domﬂllyﬂpe(bmgd%CD rFs mmprsﬁee@se@tamdlrngdtfels deorcdbotnhél to X of SEQ ID NO:

o Yy e and c m c,do
ﬁegpec ﬂ&%gPPJFWEPQﬁ ﬁd 1B AhPWs? ﬁd?l?§2n?ﬂg3 2, any amino
acfdRIrgm BGBUW 718l toN@¢&en |S@$§ID e 41%?1@fanys HI%HIO JCE@%MEQT‘% to 184 in
and/ or topl asm ¢ donmi ns and preferably, will have
Sﬁ E@Pﬁ%é% 0.5% of such 5 donalns CRl g ECD nay

estgréﬁ "”Qﬁ?%%ggo V\ier i thaenlg/magrﬁsﬁse%% tngi ’fnf;]gll%s any molecule

thauductkszm& Hindi2 bf iannHBEQ deBuddle CRIgapylypeptide toaCitd ahd/@MC3b, and
ut 1 t qé~6 in SEQ ID NO 4, and any am no acid
b%‘ ¥ b? Sty negralizes @@@Cﬁl@elmefe@redﬁﬁe%t anlipitgiRagqualitative

blﬁ&{rl@QoQ&ﬁﬁty bE th'cs g%/@ bslte X n@é g@@é@ eANdrjln %lolilggqéal activity

any nol ecule of a na

prdfegbbnce tl@RIagllmol qu€ﬁﬂ5g de trredﬁ% camxfble(n{ent Gatk.ndémdcellular entry of
aII or fully blocks or neutralizes (collectively

mtfd&?@ﬁﬂ dipgieps g i (Bi Rgvont gnyanier ;cheargnse ofj gy Gygrcysgs or platelets.
Th@§t;br¥fe¥r)éd QhtabbgisRahhivg @I@&%ﬁ@&@te@%b%p%héﬁ@%@%én@g?t elehl%lar entry of

bi ol ogical activity preferably is the ab
intgagelh ai a@teompﬁeﬁ@m (dHlgesrdegunist ehdladees a:vﬂcrﬁcabff 1nclude without

d/
hn{l{yélgl?;bﬁééely }1 %ﬁﬁg g%{/]lfo éerl‘,o P%E)‘}(%?%Fréﬁ’\ég{) g[@lé%q\,\ﬁg otgler polypeptides,

sughr &F efrfaac afaitalg@m ot shd fftivei seqidred (il Bptides herein, peptide and
conpl enent - dependent cellular entry o intracel | ul ar
nopyRepilseREganisy smal ol emiles. anet %Rj@ﬁlil%tpohﬁllué]@gv@fsmdecules A preferred

groﬁxﬁegfl E&qg dota OE% & ﬁilglud%\gn%{jn?gﬁ{lé ant t Of}]l]bl glgn%g%r%tlsrfz%dy fragments,
smmﬁheﬂybuﬁwgephmdeSHqummhmpﬁdwaﬁﬂﬁﬁﬂﬁn nﬂbﬁaﬁgQBSBQEmﬂmnC3b
pol ypept i des herein,

h i de
and A TSy o AT E50 BOPRIT S 401 RS hagels the Binding o a
na®t EQBORE @Rllg}’ Eﬁf}?@}%de‘jﬁ) fahe /@rsrC?% %B%F%%gtfa?@ &P fully blocks or

group of CRIg oni sts 1 ncl udes
netﬁrﬂduztﬁocn@sg:tweﬁm Ir@fdrrmg tantsi ‘boldpit b&gq&aiittst,lve biological activity of the
ive. eptlde

nat gggﬂlrleﬁlég C{Tg Py yﬂaﬁ;tﬂ% talgp t%lo%]ﬁg[R a&%vf erawy %F}@Qa%lllﬁé of CRIg to

meaﬁtd @&ﬂ]}ﬂemeﬂ@d%ﬁfl&fﬁl@ Echeheehul Sf QleQd%Uhﬁfé%){thBQéﬂs Thus, preferred
bl ocks t he bi of a native sequence

bloslengpémbcmie%t ODI@QE\ &irdg-orediasb, C(Hnldelplantfd%)bﬂlqent)r cdlluldry entry of

utralizes
b AR rBlop O B SR LR R B L R b o Mretrs
25 natsinadl BegUEnt & &Bf'gleﬂ(ﬂeb%ﬁ)@m h@l\% a Tiigeddl@WRApIGHclow about 600,
ct|V|ty preferably is the ability of CRIg to
preterably below about 1000 daltons, such as, for example, between 100 and 600, or 100 and
1000 daltons. The term “non-peptide small molecule™ refers to small organic compounds in

the indicated molecular weight range.

10
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nmedi at e conpl enent - dependent cel lular entry of

i ntracel |l ul ar pat hogens. Thus, preferred bl ocking
wa@nioshamBes i nhi bit CRIg-nmedi at ed conpl enent - dPEEOAIN$/061513

cellular entry of intracellular pathogens and/or

Blr :;"e ettbgﬁ}’g%nkﬁﬁsa%}mg a"{rﬁﬁgﬁ?é{)btlﬁfsr%g Ellrgg)ﬁée/rtaeg?% ORrqleips, having the same

sthatealahaok ecistiar Wbllg Iatltllhﬁlh@wtxabﬁwﬁm&(ﬁ@,SEe(Sﬁmt}% to a specific antlgen

T T e L
e [

arﬁ'@kﬂ Qﬁb%lﬁc-f@' ﬁo@yﬂ@ptl@&rbfﬂ Pidide kﬁqﬁ?rl nng Ega?:gpgg n%rﬁglflc%?sat low levels

organi ¢ conp oun S 1N
bwv@re ghmpln angen ahd awncm@@/ 16871338 PETHB2008¢ @GS hatibody” is used in
| obul j ns" Igs)

the ﬁ‘nogg%%? 8?%sena§1$iﬁ8%% ‘éﬂqg’hcé)vglﬁ g?\rl’[ Spiigtngn, ntact m(gloclonal antibodies,

potAGIRE Lafi b nulM¥pel BicamHibbad g gC¥RpAific Qhﬂ%dﬁ‘&% formed from at
specificity to a specific antigen I mmunogl obul |

legsh dva detasbntibastish adil emtibpdy dtagmenantd bogyad ities exhibit the desired
. .which lack antigen specificity.

mgmkﬁgﬂkf§ﬁes of the latter kind are, for exanple,

pr odﬂﬂaade adntiboWek eviall s ratiby 1Hﬂﬁ1do¥lﬂbﬁh§§7’5 heMuaRd aheterotetramerlc
i ncreased | evel s bé%nyel omas. The term' antlbody

elyroBEpi§ips of AU 8 flalienss oraprscd pb e idealiry) ligby éIv)schamS and two
0 n, t ocl t bom
o it T Pih 80 Rl SRRCEIANEY R AEY Bipehgone covalen
dliblllfédreb@lfd ovlalet ﬂhbanhlnﬂﬁ) of@llismﬂﬁﬁef liokagas Vaﬂl@aﬁhol}igﬂﬂle heavy chains of
tact ant i and anti body fragnents so_|on
i RS S daaby BEbEiTeRIERE LR oy M resularly spaced
mtrel\éﬁﬁllnvﬁsﬁﬁﬁé tlﬁ’fa' 6s" 8RH heB@ UGN IURoG|0 9‘1{] ani?‘atrla@fe domain (Vy)
usual |y heterotetranerlc ycoproteins o

foli®gsdogoa dlambgnsf cootposedains. tiach iligbntliatahad a gblrhab(lé_)iomam at one
Each

end Rgi)ﬂ Cﬁn CPW;&%‘H 4 g’eagrtl h’g%,gﬁlgﬁ g{\{ch g% ngéélgz{?g}aéthpf theghght chain is
ahglhﬁudvﬁlh tih% fRonbnsthi dogn M 6 1he KRS fy (91‘%111{:j bﬁd’ hfe'l%%t LAk 88881e domain

. varies anmong the heavy chains o ferent
is aligngd o to b ‘iaﬁlab@dioyf;?els of Eei?clwaME&hgdnari@rtllqtlglﬁﬂrtanmhalamd residues are

ace acha| di sul
be@év_%g Rt Ezacﬁ eag%bgtel grll %eélgs 4t lbeﬁéy 8&%“3@%\91? g%rf’%lns
dorrﬁiha tér‘x:fFi\)arlaﬂabel”| @Mﬂ tddYheafaIHHRE Eer@fin @OARMARY the variable domains
Each light chain has a variable domain at one

dlfgﬁg gg't@%?lvy VAR A HIEEn IARE el 8 are Ssast indhe binding 4ngl specificity
of 8%%a@t%ulﬂ%b@%;ﬁfor éﬂ&@aa}t%&lg%r aﬁﬂgérﬂ ef{§we9 ¢ 8 evan dI‘i Pyhlé not evenly

the first const aln
distritgited  traiighowarthablkdaldendiinmind &f Ednhg@dids W [t hstdﬁ)@centrated in three
var |ab®e dona n of thﬁ heavy chajn. Particul ar am no

seeqsngp ?88‘@? chpeglaribyy BtéTmlé‘U@oreg’an br R arer hypeppgeile regions both
in et Y&?E@cﬂaﬁ? ahdl QHE }féﬁay beay yva?llaﬁfendé’rﬂélhébl L AL r]ﬁ%hly conserved

The term "variable" refers t fact that certa
porpigns plorrsiabie ddm@amsaatra abllal o rfamworld(fﬂ{)e rT}&xxtaenaBlle\cbmains of native
e anti bo are us t he
heaﬁlyn%lﬁﬁgﬂﬁgh?%m lilcciofriprlsgff%@égﬂ{ pEr e 3 Pyaﬁfl‘?lﬁg’@ya beta-sheet
corffi@urdtios, Pt @l lbarthaRtCORE. whRHaYEH ,lodﬂgecoﬁﬁ’éduﬁg' éﬂ(f % some cases
is not evenly distributed t hroughout "the vari ab

forggipaiansolo thebpia-plsgt alguctyre. The £dngeimt qagh eblain are hﬂléeogether in close
proximity by the IR regions and, with the CDRs from the other chain, contribute to the

formation of the antigen-binding site of antibodies (see Kabat et al., NIH Publ. No.91 -3242,
Vol. I, pages 647-669 (1991)). The constant domains are not involved directly in binding an
11
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25 segnents call ed conplenentarity-determ ning regions
(CDRs) or hypervariable regions both in the

WO 2@hti3sbai n and t he heavy-chai n vari abl e donaP@EUSINE061513
nore highly conserved portions of variable domains

I able omai ns of .
arﬁ{abt%flggé aﬁgclgég bé\?'ggmﬁ tkvagla@h gff%cgg uncL% ; ggc%r %%pa]%ﬁpatlon of the
amﬁ)gdy)hsantilbadgdépﬁnédﬂmb]ﬂlﬂ@r taxfe@ta- sheet configuration,

connectgﬁ by three CDRs, ~which forn1|oops connecti ng,

and i'HUOGHE fé%%’é"éﬁ%oc‘?r&l’rﬁ%en@ praren gf| an helagie ariibgdsepreferably the
r¥fobA Sl orT I h

RS TR RSl TR SR AR, LR DY roamen

in¢luden bul ereomdidrrmadthuon Falu‘, drabbt, iHgalt' B, sadvt [‘&eFv)‘zdeB,t ar@nc@ifiplementarity
e Kabat et

de‘i&irr%lr%ﬂé Qbﬁgbg%ls E{g Cﬁr\?g{n %ht?t?ocfb%;ééq% aehagp gntibody molecules,

miniAiek) dla-EB@le§Olﬁ’aﬁttﬁﬁ&:lﬁj@ﬁﬁﬂlﬁb?hé%r RrRel A& UnYi88dy fragments, and, in
directly in binding an 11 W) 2008/ 137338

gepert). pShiporidys 15t ontaintat kradya patiam oban ingennogiettulimxhatbs sufficient to

r fu ctlon h as participation of
COYlﬁel} S&%ffc {)Jt%yﬁ %mdm Oﬁ%edlf/sl&%eﬁgﬁaent cellular toxicity.
" AntTHeodighf El&@ﬂ@r&f SIntiBETRY (imenmopRblIR) fRfm afly '\/Eﬁ@!ﬁite species can

ant i bod preferably the antigen binding or variab

berasgippil Fonerrl t“mcé@atrlyadwwmaxpesB;eélnmkespmc)aamd.lmuga (k) based on
Fab,

e are not limted to,
th%igrggﬁedg%&gq§?ces ¢ elr § %%S Qomal,&ﬁ and conpl enentarity
det dbapending oh elgd ﬂﬁm()@@l@) sehh@@ERTiise cdnsfagdordfhidPethifeavy chains,

. single-chain anti body nol ecul es, m nibodies,
imgungglgbelans ean be sseeigd o éﬁfqr%dqlwex orlhett fireofive major classes of

d
imfifhb BRONiL mgp@ E?ng bortllgg)r?i o 3Vneriglm%in?gsglt%at¥e% fyrther divided

t hat “cont al n” at

intb vabclases (ifdtypdsgnt g.t G cdpGer I&medpGi ClgatnggBADI NdieNgavy-chain
to tg pol ypeptide. 10 The "light chai ns" of

confint HeERES ﬂear‘ﬁﬁﬁﬁ“é’@rl%mhﬁ defferepighasagsyo lmnuapelpbelins are called v, p,

p S a ned.to one
o JPER RS EPaB8- 230 SURRAE RaR TRy and sfinglopal pragiggrasions of
diftsenttchsa v MamabsosaHiens 681l Rhotvhei r const ant

domai ns. Dependi ng on the am no acid sequence of the

Congﬂlﬁﬁﬁm}d‘dﬁﬁ}%l%ﬁ apibody’ hasaipgd bpigimesfers to an antibody obtained from a
poq_ d g(lfog chﬂﬁlaﬁ? hgn% gi?e'ogg] e%mb%gldels Inf”neﬁ{iggllg ogllﬁla Y cglal antibodies

re are Ive maj or C SseS 0
corhg]ﬁ\$1ng gD, pobghtioh g6, idanital @vkpaiod psibes ﬂdtu@flybh@&ﬁn@%tatlons that

further divided i nto subcl asses@(i@s fg
mapf épres[:)@teg mllna@moqlrﬁm ong Ol’l%ﬁl@tlb h;lﬂéml @hgelng directed

ageﬁﬁ’srﬂ s{ afMoldORBLAS. sli‘@t ! ?9&5&%99 dyf o%tpa%t qpf éoglrvgl%onal Jpolyclonal)

cl asses Of lnnunog 0] InNs are C
antihody @sgracttione whichTtypicalip unmlmdeﬁcﬂllfflﬂmnu Euetﬁ)oalm directed against different

t hr.ee-di rrens%%jnal confi rr\tl ns different cl asses

detgqmm?% r(%)é OBHM T:ar?g menoc, 1s sliyeetpd agaipsh a single determinant

on THEOHRIGEONA a@DlibPMheirape MEEH,, hﬁ‘é ﬁfoﬂo&lglfleg tlE@dl@{'are advantageous
anti body obtained froma popul ati on of subst antially

in Hbgto dfeaye i Si’lﬁltheb’@dd eby ﬁheehybmdmna mnlwrajuahcontammated by other
rﬁ q‘:‘l 0 i ng the reldentl 41

im Hﬁd (?D it T%esg;? G d urrl‘oﬁ}(f”&? © FhREETE E fgptibody as

bemg obtamed from a substantially homogeneous populatlon of antibodies, and is not to be

construed as requiring production of the antibody by any particular method. For example,

the monoclonal antibodies to be used in accordance with the present invention may be made

by the hybridoma method first described by Kohler et al., Nature, 256:495 (1975), or may be
12
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may be present in mnor anounts. Mnocl onal antibodies
are highly specific, being directed against a single
W@RI0BIETIIBE Si te Furthernore, in contrast to PCT/US2008/061513
conventional (polyclonal) 25 ant i body preparations
rent_a t|b e
mé%ga?oh T Oghfogﬁérngnft)m de é}rl(?ﬁi n %’tes e(%]o opes%t it gf(? fheédsm) The
rlmm)@h)lnah ahtllamlﬁdsbcxdyy lassodb¢ éatlsed &Eﬂh r}_ﬂfag@ a‘fahB@d}e libraries using the
t.erm nan] hhe anti g

BREIT HERted e EROCt Smavituss, o EETRASS 1) and Marks el L Mol
B@P‘V@@Z a0Q0US gb@l)t, hat eJaH{tiﬁr e, K %%Btﬂﬂ% aﬁaﬂ 0¥, 5MB0,373, 5,571,698,

“hybridonma cul ture, uncontani nate
5 40&;4;&40@1%5),912_3 ALY whindh dsdiifd e prnpmﬂ(drodifa:inhbbﬂﬂs ©8ihg phagemid and
the character of the antibody as 30 bei ng obtained
hfag%?(ﬁ’é 'Subst anti al | y honobgeneous popul ati on of
ant ifiedirgsSnocRdl | MtiBOdict Ohddein GPASHLM dn‘ﬂ:qfuc{ ql&h{gﬁ%&” antibodies
production of the antibody by any particular mnet
(rmgrneslabing) in whichnopodioord] thamtahodidier ghtainssddémical with or

N L N T A
bel‘d’@@ﬂfgem a7_§zﬁ'hé1$5r éﬂtﬁ)ﬁa)/,cla@ﬁ o BYbdIess, &Bll%@l@%%?%g%e chain(s) is

) PCT/U82008/061513 made by reconbi nant DNA net hods
1 e(n§1§%l wigh grl horp ggopatpegﬁfremndmgggweggeﬁ) in ayeodies derived from another

Sp%di%g glc gﬂ?ﬁ%ngqg agg?llglre ?%% i n (hr Slbf) aats e\geelL as rHagmenls of such
antdesbies, b@ﬂmgms(ﬂh@/cé«ﬂildm bt dailre,d H&h]bgfo@ aCﬁSE 6@48- ®28nt No. 4,816,567;
1991) an t daI 222 581- 597
Mgy A e SMigse1 a0 s,

S, 750nda 1265 5?011’m§98)f q’iog é%mﬂ%é g 3 inﬁm%% gﬁodml Cage chimeric

descri be the preparation of ant es us
1mam1:i0g phlalg@ vemtmnpglobmme chmmsodroﬁagmam; |tbﬂe|a>&s;vlheli &ontain minimal

L{o caICL ncl ud “chineric" niil bo CH

soq R LA ST RS YO FURAR CRTRRSIAtuBR off of hibenBiy part. humanized

an@bh &r ark hghan Gllﬁﬂiu‘ﬂogl%bhl%%é&;ﬁlantvﬂnhho&ﬂg in RATG] QERMS of I residues
correspondl ng sequences in antibodi es ‘derived froma

frogag (AR eaﬁn%@bdelﬁrr@lmnmeb@hdﬁ@&)g)fttbe eﬂcgmrttlawt@@taced by residues

froﬂ'ﬂ n%?’?f £ L(?hsﬁu enl% pl'é:p,l%ls @&qnﬁr \éﬁhl}@%?ugaéggla({ugg Fat o rabbltehavmg the

deﬁﬁﬂr@s@ﬁaﬁy ngﬁme;q lb&ﬂ&ﬁFadlﬂ? amt Jopdine@n &8l Lotsh ¥ Gfmework region
@not her speC| es or bel onging to anot her anti body

() msulugt of iischuaan imgugesPbys emakiedesreplreeliby corresponding non-

hud 'rpﬁgﬂle%s Fﬁﬁhérﬁﬁge a%m%m?%dem b%R%stlﬁ%é%gﬁlggged residues which are

biological activity ten
fou rieitheminethe ahmpleﬁ’r mﬂlboﬂlﬁhlbr nAd&:dlmpSﬁ?ﬂed QPR or framework sequences.
Th81 68 6855 198 ). nf'anl zed" forns of

?§8an ?1“(‘1@ r ionBythgh F$ TR dinss maxignighiaptpgdy performance.  In

gerleFTHAG GluRRH] Z'eﬂ‘%ntll')m(ﬂgéowlsf: @u%tﬁﬁy il ff%@ﬁ:g%rbftn% and typically

t hereof, which contain m nima sequence derive
1Wmomlhbﬂned®mmmm mogYhadubll or sFostarttiady mdisa;f thar@DR hegians Z@tdespond to

g0 8 5503 b IPPISh B R L R seions v s

of @onmha{reﬂmmo WbdRh &eflidhcBY TRET Il aftiboiPCoptimally al
reci pi ent aretgre Iaceghby residues 20 froma gDFglmag also will

COTRRIERE A st §p@é‘il‘@s of aonomuangiobddy yorstrh regomplige ypiatly that of a
hurn fﬁggﬁ&gl%\f Ijg[*orl}ﬁrlher details, see Jones ef al., Nature, 321: 522-525 (1986);

Reichmann er al., Nature, 332: 323-329 [1988]; and Presta, Curr. Op. Struct. Biol., 2: 593-

596 (1992). The humanized antibody includes a “primatized” antibody where the antigen-
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desired specificity, affinity, and capacity. In sone

i nstances, certain Fv franmework region (FR) residues
w@Roosha73Btinan i nunogl obul i n can al so be repl ap€nUB3008/061513

correspondi ng non- human residues. Furthernore,

: y r I
R R Py ARy PRYIGRIR 3R, EShIHES, BURLETS immunizing
miicmpocr treohk@DRwath the armgumr«kf smaﬂnc@subozﬁesﬁmaemng resxdues from Old

ations . are e to rther .refine and maxi m
W i sl Ring B SRR Seiy R fBEe. S, Patent Nos.
5,698, 5100960 7igh: 53@8ﬁp7226% ﬁ@h@samdlﬁbwo@' of at |east

one, and tgqlca wo, vari abl é domains, in which
al | “Gingderbbainhvi’ af [ yF\éIdntlbbdy ﬁegr@BRs r:elgpnsesthed\m e:sscbldncdlomams of
se .of lin, and.

anl Bt R PR (PG PR H a8 o 6 PENPRELE chgfh. opreferably. he

F\hpompeptideufogho b@kh{;ﬁse@ a0 ¥ERBEtidENE Y RO &R dhany |, %QYVL domains
optimally also w | conprise at |east a portion of

Wfaﬁh Frablascbe elbutol fer dhesdesited plegiton foreyigen pindow. | Rortaraview of sFv

Sengll?th}nlllﬂn%nTlllé!EE%%'C&%%% IP? %g%gor %@f af téggh g@gé et al l S&]nfngﬁ%enburg and

Medre @bls., Spiaitger-&crid@ Nevd 231328, 16KO88Y (19aumd Pr eSta Curr.
Bi ol 2: 593- 596 (1992). The humani zed

gﬁi i@%g‘;g’}’ ndiahadies arofess |t?rﬁ{qa£1e%ﬂlslba@ﬁ fr@é@ynﬁm@ﬂg typantigen-binding
/
siteD L1980 fradBe MO c%%h?@ bl 31338 dgﬁ% g%%%}o%; dgﬁl:!lgl]'ﬁ] doggégt]&i to a light-

regi on of the an ody I's roman a

chginodueleld dbylalmﬁsar)mz thegsanregmapeetido ke 6V i tWh ).t B8 using a linker that
: nti en of. interes Ant i bodi e§ cont ai nj ng resjdue ,
s Rt 2105 DD AR ED Ret Somads enhe Sune Ring tps domains are

forcBY @ bR NwitlDeR ccfn?ﬁlel%éﬁ @@m&ﬁ@ of RAb®BE NS -and create two antigen-
5, 658,570; 5,693,780; 5 22; 5,750, 105; and

birglims 61096, Dlsbdcgizmgteedci@abstd ﬁndreomllysxlﬁv ‘fomekithpldy EP 404,097, WO

o AR T ORR7, KA% A ORTBL T8, R PO 8,

pol ypaptd derctil) @icnernPr@idti@ldliMesit T signteP htRRAPLIKEEnolecules which
further conprises a polypeptide |inker betweenh the V11
compne\the dpgehigh speciliily o feh AefFwdogone psgteint (anf edlmsitie with the effector

fulgt;ﬁéhsr oL gﬁﬁ{iﬁbﬁ#{{%ﬁn cgﬁst%tdo ar ?r;%g.‘cﬂgall el\}%}] (r)%r\r/ | ﬁg{fsms comprise

a fAsibn bOdh @miny adid sd(jhﬁncd?@ﬂﬁnb@ ﬂ@n&ﬂ d)lndlﬁ)g Maorfeei®dshich is other than
g{{ er Ver | ag C;\lgw Yor Kk, 269 315 (1994). The
they BHIOR GeaBR B8 and BINGFRE il Slvn] anshoy 6 1 a@q&@ﬁtogouw and an

1mmuhgg BM@H@QU}Q&R @(’)rﬂghnge u§ﬁctees 1 a&llfb {r{/iyngqegf Sin 1mrgunoadhesm

onprise a heavy-chain variabl e connec
mOtl@uh: typghtly ichaomigrans ablne azl:mhmqmelqdélc)ommlstﬂgeatsimthe binding site
a |linker that

%’%BPtghg’f {2 C?’%aﬁfﬂ fﬁhﬁa n?f?l %@%eﬁowwtt%naaw%ﬁqﬁgme in the

1mﬁﬂné§dﬁe§ﬁ@?ﬁayq§habl’6’[amtséﬂ @ro@PE&W 8mah &1l 05 G@Chst I%GO?' TeG-2, IgG-3,
with the conpl enentary donsi ns of another chain an

or kgl sebtyngs, bk (lg@ndmgﬂmhlrﬂgldslgﬁe@ Iihi, o di @\/Iar e

des %" iR V‘?

93/ T&éi %% gg‘l-%lfs Al%eélseer 1 useaq ﬁerelgﬁS 6éfef\g)( oy %&%é tlgl is caused by
an US@QUOQI@ or@ehidin. 64ﬂﬁctﬁ&ﬂ9&§amﬁﬁs useongiRk Rirubdie (é 8 Wingle stranded

‘i nmmunoadhesi n' deS|]\9nat es anti body-1i ke nol ecul es

RNghyiEpses, single stranded DNA viruses, human immunodeficiency virus (HIV), hepatitis
A, B, and C virus, herpes simplex virus (HSV), cytomegalovirus (CMV) Epstein-Barr virus
(EBV), human papilloma virus (HPV)), parasites (e.g., protozoan and metazoan pathogens
such as Plasmodia species, Leishmania species, e.g. Leishmania major, Schistosoma species,

14



10

15

20

25

30

conmbi ne the binding specificity of a heterol ogous
protein (an "adhesin") with the effector 20 functions
w@Roose3Bogl obul i n constant domai ns. Struct ur aPCYUS1008061513
i mmunoadhesi ns conprise a fusion of an am no acid
Cthot e . A . Y
RO eGP BB b B, SPEEHLE MY (MGl M. teprac
Yobinagn antudoodyrouloses, , $ambheter aydgoustin, andiceia  Monocytogenes,

i mmunogl obul j.n const ant . domai.n sequence. The adhesin .
Stbemcogg» n CPhnﬁFﬂ?géﬂf?é%‘?CH» fmlem'e%ﬁpgiﬂwpwes,sA%pergﬂlus species),
}%QQB&EQM@@&ﬂﬁHBH@pﬁgﬁQ sequence conprising at |east the

bi nding site 25 of a receptor or a ligand. The
i mmidogitobul’i ¥ eonsteaventidio meiforsedjueitic éhe rintehéon of preventing the

e T,
thérbphid dicA@ndng And ppHy h&R &) pret@ifati vk G aQlired. IMhosERE nb&T &1 treatment

. "infectious disease" is used herein to refer to any
inglpde Hhase tagedy svidathsedistigler an wehf ascthoseisn ovlgelnitismdisorder is to be
png%ggﬁtious organi sns nmay conprise viruses, (e.g.,
single stranded 30 RNA viruses, single stranded DNA
vi r udesernh Ugraventingwn @deliticg erraievviopa@nt ¢l avf)infelbepatditdase," as used
A. B,_.and C virus, herpes sinplex virus (HSV), _
hegain. S g Al Fitrgipembyreapdedchumgce of theysiecf@mdiseapyifaricvented or
th® 3R | A Vih[edBodd N dse i@at[e@%'eh,eﬁr gl‘fe oread 0P LBZ AR htection is
net azoan pat hogens such as Pl asnodi a %pe0|es,
revegsedhmani a speci es, e.g. Lei shmania major, Schi stosonma

spegi,es,. 14 WO 2008/ 1373 PCT/ US2008/ 061513 ,
Trypéﬂgéﬁﬁéa§ﬁé§?g@?9nb§é§gpgggéﬁ?ﬁ§}0RV@B%@&?@fPE@“Wﬁ

par tiihe k@ “nMnrhd 0K GUEOSLRin Miels@BI B8 anim8l Shbliffed as a mammal,
pseudot uber cul osi s, Salnonella typhimirium Listeria

inqlgshiog yvidpen Esitatige. rheiptaos.ovorhunin ohites, Soapkyd @coloh kpimals, and

L. (e.g.,.Candi speci.es, perqgill us eci es),

Zoéﬁgfﬁ% é&%?qi%‘”%% F‘%“?‘ﬁ}or%ﬁdplﬁfﬁ %‘@z degd. 698 Aot ieé- dp a preferred
embbtii@iene bf 1he inRatibQ AR hainidd i NBigh&t BTHAOM&F preferably human.

preventing the developnment or altering the pathol ogy

of a di sk detaileddeescrpliR v, "treatnent” refers to both
ORhYLach i preventative

measures. If ' Te ude those

al r éahgonistshoft ORIgbslgpeleideasaramlolecaks i Sgodknthatbigding of a native

the di rdeE is_%g be _prevented. 10 The term o
SCQUSREy gi‘?% RGLREPIh D IEP R Hel (doy andpaeinlyotr Bily block, inhibit, or

P8 € bl QAR 1l S BRASuical Rt [V, i
ol o iR S 0806 iUne, MRS RS . Cr
antdpaesis entledpr bvientedoorlimitdk tanaet-Gi¥lgt hreibodfes ctih@uding antibody

- disease is del ayed, .or the spread of an existing .

o RPEEF ol Prit Hetpandind M-af6F srall radeiaepbiismse molecules,

and Sal@kl IR MY B MEBodO kKABKE iRehE elrt, OhclulREOMEndal® bifng and/or
term"manmal " as used herein refers to any ani mal

fungtiorpd japsayd. adntagomiptelf, nativaclegeingg, CRiigt hdupeptides find utility in the
pre&%@&%ﬁ#dﬁ%f%&%@ﬁ (gé infenc?ir(])ﬁp WL rcfug%) Rair 9181'1'5%7% I[A %re%re]gt the cellular
entry of intracellular pathogens, such as viruses, bacteria or parasites.

Anti-CRIg antibodies can be produced by methods known in the art, such as those
described hereinabove and in Example 1. Other molecules with the ability to bind CRIg can

be identified in binding assays well known in the art.
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zoo, sports or pet aninmals such horses, pigs, cattle,
dogs, cats and ferrets, etc. In a preferred

werisdssesmt of the invention, the manmal is a PCTE2008/061513
prinate nost preferably human. 1. Detailed

o . '
S5 B, BR800 LRANTS i o o s e
cawldatmlnexguhleswlhaltCﬁlg:)p(bdypd’midbiumdémcg)ndftloas rad ifmea time sufficient to

ence CRI tide .C3b and/or, i C3b, and
a“ﬁ %F?Sgﬂwy AN W%dﬁtff&%t ‘h‘h‘c&ﬂﬁ asgyy's, e s7agioRds hinding, and the
co%%?éx' f@hioMechi 9&: qgdieRl Actiéwvdiby iRfhE h%a&ﬁ)'h' MExRFRAUGRCE particular
I ol ypeptide. CRIg antagonists include, but are
empotlichéntd ¢idgr i, CRAg IPOKYRH@PCbmrI thodiedidge rwtagdnln‘gls immobilized on a

body 25 fragne pept i.des
sof gt oot rar o R baRes kSR it BB e Elipghenss. Non-
coddlentG@ciaferit @emdrhl (f ﬁ@c@b&nﬂ%@@ g$ ckampnhé Boltd@irAtd with a solution of
|nclud|ng standard bi nding and/or functional assays.

thearft Rigo mobtrspiade madli d@@equé&f@@amlg ol yp@pbﬂl@ecé em“ulbddy, c.g., a
m(gl gieogél)é %ﬂt o‘ii{)es e %V£P¥1L°§Rf%/9?13£e ?gcgmbet em(%(’ge f d cansbe used to

anélivirriy tof a isolid aﬁlﬁ’a&dﬂ ar hep astshp ge I’Iﬁ:rfoﬁr&:lédT b&Saddifig $&S non- 1mm0b1hzed
bacterla or parasites, ant i bodi es _can be

compaRRIttihisly n“r?é(tbr?da'%el‘i’@nw dFtﬁCt@'hlé lébeﬂ to dhecimnmabitirggseomponent, e.g.,
thed@(fagéédu%{gglcgfélﬁtb&ﬁ%ofggl Iﬂ?o;éc? ggé%%h&%hecggﬁg 'feélctlon is complete, the
noi-gleartddf domthonantb arediemg veds say.oyvwehdhiren MComplbm aathored bn the solid
2008/ 137 CT/U82008/061513 Al ndi ng assa
SURie AR 56 St Whe e B anlﬁa?oltlh@g;‘ QUEIonFg Catries a detectable
1R Nh@QEeAD I B8labAaRH At L UM OIS Wikhed HaRLSmplexing occurred.
polypeptlde under conditions and for a tinme sufficien
Whage thel dreginal heran-imwoly bngslosrertosientigddcnnet erety. a lahelp pmiplngmg can be

the interaction, is
R el GORGOL sl BB pRAiaTF ifFRBR immobitized
cofbkkure. In a particular 5 enbodinment, either the CRI g
poI Peptlde or the candi date antagonlst is immobilized
i the sandjdpr gempoundyis a pdyRephile Phidht iatergstsarvh byydoes not bind to

Clﬁg%/ t’?lle elmere?:[ﬁog %2 rﬁgll\é%ﬁlp tthea}etsﬁ%cllﬁ% %%ié’pgg?c%o aat%oﬁlea!ai%ﬁ)ged by methods

I'S acco

weslokh@wvis ubf atee:cwng rpratemo;bmtenm Antefactibie GRich mdlyspﬁmtuddetradmonal
and dr in Alternatlvely, an i mobi | i zed anti body
apgogches asucfﬁﬁwca OHATS THHE SaYMIRBEBIcFIPEARE afl%éomrlécaﬂon through
t dz e
erpRADSEL gt AR 230 SO ISP DA AESRGs can o
moaddiedgyt istngno pedstriaoil Ige et systomrrtﬁaanhe,d bahliickds may chrevorkers (Fields

and Siforoe Logios” s AR BoafHHasah RaeF el dies-gibupsnd. sei Usa,

88@5%1@5@21(1@@@% Qlﬁgclosé/m@jﬂ Chb&ay 8RE N'aﬂﬁné %&o mlueta\%ad IRE USA, 89:
non-r eact ed conponents are renoved .g., by washi ng,

57%he7To htﬂ9é9< esMainc hienssdipbenal ha@tlsaiblrsol sugdups seast 4144, consist of two
o e AT S b B 028 h PR AR iy ot one
furﬁﬁoﬂuﬁ@ ak tHenmmibd diptizchcaRatidredwtih.aChe yaidi ©@ak@Siohhgttem described in

onpl exi ng_occurred.
the foregomg publications (generally referred to as the “two-hybrid system™) takes advantage

of this, and employs two hybrid proteins, one in which the target protein is fused to the
DNA-binding domain of GAL4, and another, in which candidate activating proteins are

fused to the activation domain. The expression of a GAL1-/acZ reporter gene under control
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Where the originally non-imobilized conmponent does
not carry a | abel, conplexing can be detected, for
wWezx@spB®s38 by using a | abel ed anti body speci fi ceCT/¥S2008/061513
bi nding the i mobilized conplex. If the candidate
. ! h ¢
oSPTRUL1D PRRHSPUR R RLEAR & O Bilhics e procn
proietrh lmthECIII(HS pe@bliou'&s pccdnquipgl oheeraaimgbpolgpemaivied doy detected with a

et ISl By S i | ude cDPRlia FBnAATCHMAKER™) for

id@RIFAAGH&SIn-FHRh AReraQidhs beBl QSO ﬁ%bl"ﬂig rproteins usmghthe two-hybrid
CO- 1 mMmunopr ecl pl tation, and co- purl fication throu

te@mameelmogrrmer@hhhomlb@keaﬁhmccbotqghnsThm ays!wducan @lhso be extended to
mi} o?eln derrn?&%lnvol € {aCt ? D S&h ?e cgo egyas,:tlo inpoint amino

UsPig A YEasy 'pased’ Jeet’c By §{ el a8 @P?B%éfv IR
acRINGsidQeswhitkes &uélﬁlﬁr@&saﬁlt@ﬁ&uﬁ@ng, Nat ure (London),

340: 245-246 (1989); Chien et al., Proc. Natl. Acad.

Sci It isAmpPhegzais gt gbg Zcreenog) jssaws @neetﬁceﬁjéddlwssed herein are for
111%§B@¥)8§F (A}ng}igw% o}]ﬂ;E t%?sg gs"\lg;rdlhd% ﬁ%nﬁg Cctted &J%Ah(h%g on the type of

ths unthga@ssty@adida@lsdreet@nGi. @tpdl))f'pebﬂd)eb phptdes ahérypeptlde small organic
one acting as the

i screte rmdul ar donmai n
m‘%ﬁﬁdﬁ?ﬁ 616 e ngtrn ar ‘N%lf%‘i‘% FO BRge sk Plﬂéfhﬁ’lfh gncharetepally suitable

fot thaRSSok Rt Ly Jonai n. The yeast expression
Osys?eﬁ?descr?%@% Pnﬂ%%&?ﬁe f oregoi ng publications
( geﬂéleallsstays da‘ce’becéhiert:'m sy lbehssedttmrhgcbhbrdri&ycsﬁo@mp)ounds, including,

t d t hybri d .
wilPif SRS e G s TaPGE, rBicb! RPREC Sed eddlections of
mitfRr dga@NﬁIsmaHﬁiﬂlzﬂQ }5191‘1@' ficof a@leémbﬁﬁ%rﬁlmqwﬂﬁfes éd?nM@%@ ot random

candi date activating proteins are fused
peplédasy aligancliotagsnor Tell exrpards snalpcudds. ahGaLp&ilblalelZembodlment the

w5 b G HEASh o Otb s S o8 Bl Brlh ot B bikor 2ot figgon. nave

hu@an| @ecomBbinkh ki Retf arldAethiaghiheii¢ ¥niYbRlyAIh@dsN-The antibody library
protein 1 nter action. Col oni es contai ni ng I nter acti ng

caly Py pEpRplgele %\Péaﬁéfe‘ihé@ﬁ)ééllbwrf hngludiggrprsyeleng libraries, displaying on

av%%ﬁ%%f@ﬁ%&%m&gﬁgg%cﬁﬁtgxo t fra@u‘\g?tg}%rlr] %%f?% altrtrllcle, and multi-valent

libranteeyr displaying, betiverage,two Slpﬁtbref botifprdidsesmantibstindrdgheents per viral
iS.co rcially available fraom

two-hyprid 5 tech e
Py %@W@V%. ﬁ Ql?ogiah Iibrariey & BéC@RF%H’ed%"édanﬁ%ﬁWh the present
imRhQEE LR ﬁi&”@h{@d 'tdwl\é%@ée&ibﬁlgy $Reech) C()tmérohﬁbﬁgit%chmque include, for

interactions as well as to pinpolnt am no
exgrapled nidssanmator anBNgy uiu:spédy f(Mlatthdfvésse ei nt.ePact i Was. Akdd. Sci. USA

o TSI A8, 8, W7 SHSAEERL 8,050 2BE L G Yogonn-oe

(199f7))0hh@ﬂbbﬁ$%@ﬂ/ Ylisphl GhcrCaNbReeri® 12! (%P@BQ'ngl ORature Biotech.
tp e anta oni st candi eS SCr eened

1508 ()/1[987))ap@bb’¢4§é§€11 ﬁa@iayd@@ekmohalpehﬂmﬁsﬁaﬂﬁ 1303-1310 (1997)),

dls?fag%ﬁorgal% g@ srP%l{Jei:dls;él%¥ Vlﬁl 0 dgpgye%mglals re g(ﬁll rlagg SV\fay (Urban et
al.fduicldib QCMYKHBSE}B e3 (2008), ﬂfs@ﬁ@%sdd%ﬁ;ﬂbte@ﬂDNW @nR&AYRlegrip et al.,

descri bed herein may be used to screed libraries of
%@@@M 1 2806 2810 (2004); Reiersen et al., Nucleic Acids Res.

33:e10 (2005)), and microbead display (Sepp et al., FEBS Lett. 532:455-458 (2002)).
Libraries of other molecules, such as combinatorial libraries of synthetic small molecules can

also be screened in a similar manner.
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without limtation, chemcal libraries, natural
product libraries (e.g. collections of 15

wor@soamngani sns, animals, plants, etc.), and PCT/US2008/061513
combi natorial libraries conprised of random pepti des,
ol i gao Hﬁh%%ﬂ JRgidof a%f%t)hlsgrlg Bck HIEYHn‘?g:élif €Rlg ﬂorCﬁ) and/or iC3b can
parti cul ar enmbodi ment, assays herein are used

be gsseesed 1amell{b@5t5d ass@rsar T@g GIHg{eumeﬁsgng el ough as recombmant CHO

imtati human,, . rec nant nt het i :
cellsafid G5 R S RproBe bl reerktn Y PhGy P R T3biCsb and
ond blbﬁqafeycan@@ase dn@fgofXBNRhesh gy ar PRRE6t KliveMeay shdvil & bind CRIg in
i ncl udi ng nonoval ent libraries, displaying on 20
preinsp a@@e@mén@ Aed dhe tegulfs el yedyp yOmeﬁwsib nf padeatt, such as
PAgl% a%gi%scq% blif 'E‘ia gﬂ:dZ mAl 1e¥naY1%l§rbtr n ahg qlgltl, e ability of candidate
g, oOnh avéra e anti bodies or
antagﬂmsb@%/blfob]ag}mmlham@&ff ORIgalo Chantd/el & 3bHaweheetested e assays using

antlbody libraries to be screen?d i n accordance with
celispptysplbsammressingfdhig ishas ecnigned mactadags- phage
dIS Y, r a n e,
for @lﬁéelxrae%%f% %Efa gs ogrrgﬁ{) rﬁhﬁil\}lk Kmﬁ I'm{e?él\égto{l h%g%g hertem can be
cor&ﬂrm,ed Pralc su}bﬁitrhenté«i‘ ad. irSoitro usmozangtweoma@oge various infections.
Alté@& 1y yﬂggz%%ga or(F> 1&1381}-% I)qaléshe}w Eqrfoagﬁ %:I?/E:lléll ﬁhé&?%ﬁpw of infections or
1nf§éﬂ§)tls ﬁ?seﬁ‘%@n?d%" usisR éﬁﬂne(r@ea%agb @ i®htiR) the @ﬂfguﬁrﬁagomsts herein.
Bi ot ech 9-34 (1997)), or yeast cell display
ThiKiiekibiten l the Pndingja 1Ef¢glloqx)ag_®¢xg.smg1@s (L]yg@m)l)monocytogenes to

Gl ST b Bt P! Rl 5Bl i Fxample 2
Nuc hgialAebass Bas alsd Hee@od (t@ R the dhtsHilda e{ihaS(QHerO@ng antagonists
protei n-DNA | i nkage (Odegrip et al., 30 Proc. Acad.

herrga | | Inkibitionygh tizelclzeg@@ezeﬁd igloGaand Repbrloerccay @preus from the

[ S (2005)), and m crobead
"”%&.L@Lﬂ%a%sf “?%%%pdeﬁref%aeﬂl? %Ff%]@@ ngtt 532: 455- 458 (2002)) .
Li brari es of other nolecules, such as conbi natori al
libraries of s nthetlc snall nmol ecul es can al so be
scr eenedrepasaty Rl IAg3L00@8Y 137338
PCT/ US2008/ %ﬁ ?E%aﬁﬁbhlty of candi date antagonists
to bl ock b| I'n o Cab and/or iC3b can be
ass8skiblh dmigemd d>r-fba§mmsa&swpﬁ opfikoal]y @%@aeedpmesharngolecules can
such as r.econb ansf ect ed

be S & %&m&g?%?wéﬁ G &GS Sk R fi g S, such as
rec%g]t Faphbt3br ande (eogl QhO ExtHREBuIGAAGHh Sl 280E AN & Be used as the
ich mdy or may not have been shown to bind CRig in 5
lmxpumge@uéltewg@mlmﬂls exmﬁwmm&er@gmnﬁ@bmmzl@w yan be used as the
he art, ~such
mRaT oot e gr S oy PAr DRl OITRF A Blercel i) or my
be t @glsakihidht Yhaoté Benditgaiformant RgodéEhsinim lﬁéc‘hﬁiQuEsh &0 express the
bi ndi ng of CRIg to Cab and/or i C3b can be tested in
tra@s@@@wamﬁsmﬁ&cul@eﬂﬂser ratiggnal ang fexpy Bsiohgisdrl fr RerRAingsantibodies
The results obtained in the
“qPﬁéh%£M§% QB ?ﬂﬁ?eractlon assays herein can be 10
conflrnEd amﬂPﬁu@Dhanﬁnmedwsn invitro and/or in vivo

assays of varlo i nfec . Alternat| el in v
andl g e PRal AN OLies 3P RTAY sy RIS DY PBAURE bgkheous (50
or fnﬂfaﬁé\rhb%is (iB¥ injections of the relevant antigen and an adjuvant. It may be useful to

conjugate the relevant antigen to a protein that is immunogenic in the species to be

immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
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i nfectious di seases nay be used as primary assays to
identify the CRIg antagonists herein. Thus,
w0 ndosh313BHN of the binding of infectious agentBCT/ENN8/061513
as Lysteria nonocytogenes, to CRIg-expressing
sopBdant eRBah mﬁiﬁ)‘?hﬂﬁﬁ% hnbl\fhﬁ’c@ioﬁﬁ’ln Oped%ﬁ\sdtti%glgascl ent, for example,
described in Exanple 2. 15 Animal nodels can~al §o be
masieddolnredt stlisuaminbddi ester atdnpighiéon CRlogghntagomi stedues), N-

in..Lnhjbiti f. the. ¢l ce . of Listeria ang.
RSB e FSifeRCERERREShat Siicoic HTdds SOCT or
R MesCINRachdrO REXaMD |8 diffeRne Bk Bblogps. of Anti - CRI g

Ant agoni st Anti bodies 20 (i) Antigen Preparation o
Sol ubtimakrare gemenized figaigstdhe antigesr eonunagshicowaluggtes, or derivatives

byic %ﬁlgg}gggc %t’gll&g gfgg oL : ﬁé u(gfﬁﬁjebg%ﬁ?eé'% Po?,;ésnjelgga © (for rabbits or mice,
redpe@MMBMTRIANS JIRLRGUDE FremdGhe @fplefceS&E R A Sndf MAQIBHtBe solution
_of these (e.g. the extracellular domain of a receptor)
intgaderibalhugfeniulgipler sies. Gramanigdater Alctamimals iavebgostedekitls 1/5 to 1/10 the
o G4B0 BRI 5 R TRTRERD S TR B YORT ncos
injeddir ad manlpl€ eitdse Sgverc ancerdagelidied iHESIMAK FBYbled8nd the serum is
cell s which have been transfornmed by reconbi nant )

asyayeth Hr gaROdydites Pyegalsapeboasted b Hisrtberep g use Brederably, the animal
: [ f seful f ri. .
L N X
aniol yobwghad diffietenbodseEnid0g Rakyal Codugaied dlbocineise @hde in recombinant
referably raised in animals by nultiple subcutaneous

ce §BIture(,ars BrRteHL BSHNS o I a%grﬁgaqn'gj agents oHsh @¢ alume are suitably used to

enhflc8 VIR 19§ngNd an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is

i mrunogeni diiMphelepédngbodies be i rmuni zed, e.g.,
keyhol e | i met. h i | bumin. bovi |
iy PO R 0B THOES B 1 Gsc ety DaRuuR s dgsribed by

Kohyrkean WaMRS DR6:HON{ BiI769or Usdyk Radd by REHh®NRht PNA methods (U.S.
derivati zing agent, for exanple, naleimdobenzoyl

Pag ¥4. ds¥lei 7)) nmile sheBylerdoprpompilgds ¢ orpusth poadier epyopiiste host animal,
esi due N-. hydroxysucci nim de (ithrough |ysine . ..

ot 8 EEjoerglr ULPR R AR L b L A SO P gegved to et

lyraphocRENECE R dusb F ardcpable RY prod@ucthig rgibedics @hde Wil specifically bind
roups. 5 Aninmals are i muni zed agai nst the antigen,

to %Wﬁ@éﬁ?%f%dwaﬁaég?- AtergpiclatyyRhocytsy maysiimnized in vitro.

o F=NE oJo R¥O | r In. COA] f.or
L g LB O8O0 D S L acMLAON Sy . s o
polFetytedt g lwohpb dben adjybvidoma aald (Gojlegt Mugotlbeals@htiicdss: Principles

i pt radermal | y _at Itiple sites. One nonth [ater the
@3£E¥ﬁ%g%p3384@32§€ggmﬂf?Hﬁiﬂ§8g§:1/10 the origina
amoynt 18friReRkI d8sOthus P ABRL Gred Bedargund’ %ﬁﬁﬁm gt §uitable culture

adj uvant” by subcutaneous 10 injection at
medjune that Befemblycconthinbays dranere subetasees et Snlabe thd gedwaimdr survival

of %hlgeun%uesre(lil,rrf)alréc’ntal myeloma cells. For example, if the parental myeloma cells lack the

enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture
medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine
(HAT medium), which substances prevent the growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support stable high-level

production of antibody by the selected antibody-producing cells, and are sensitive to a
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assayed for antibody titer. Animals are boosted until
the titer plateaus. Preferably, the animal 1is boosted
WOWRa0R/181388 conj ugat e of the sane antigen, but cPOj/USBNE61513
to a different protein and/or through a different
m&fiﬁlﬁss'u!ch nKi NAT fRAGH. 'A%H%Q%E??reﬁt&%&i ﬁ@@log?a gﬁp §inbd are murine
reconbinant cell culture as protein fusions. so,
myggne tjats, ngchagethb s duichd dionaMOPG2¢ amdiMBOHY msewt thmors available

15 the | . . (iil) M |
RS A R ST SR D aass S prase e (Lgh g2 or X63-
AdRVOTI SORBVARINIO Ghofd MRtAMESEh PRE OWturKeIBEHRE RRlckville, Md. USA.

ture, 256:495 (1975), or may be nmade by reconbi nant
Huyphgn meelhogsandungise-hpgtan hggeromygosasgit)lines alsphave been described for

hybri dona thaod, a use. or_ ot her, apprqpri ate host,. )
thea ﬁlrorcrig?t?oré{apzlﬁr@ﬁn Juonocioiall fmet%bog}es O&gﬁ‘egl I;H%y?ohl Z§3.3001 (1984);

Brodw nit z@dVRsodlendi Radnde Rlegedtidaetedh@ig@bd @hd Applications, pp. 51-63
Iynphoggtes tha%mgroduce or are capabl e of producing
(Magrel PslikasIneh dtew pik, $90i-fi cal Iy bind to the protein

use | | Lon.L AL hvely :
ST, AR 52800 BT B AT Pocuion o
maoniot fonaly exthveics elifested sigasa tteuartaieh e Plelistllg, agebihdingUplcificity of
BT S IR R T I
or IhAGHI e vvitfbol-bg’&:ﬁ 3sdhcadams RufisimuhIft)y éRﬂQ? or enzyme-linked

hybri doma cells thus prepared are seeded and grown In
imgugoatisabiicst asadyt UildSApedi um t hat preferably contains

one e, substances that. inhibit th .om h or, . e
U VA P b 1 B Rt s B By LI SE € desiig! specitiity.
aff@%BMRh&or labtitiRe tRACRMEAMAVES aBlos&l b 1indfikg N@tion procedures and
poxant hi ne guani ne phosphoribosyl %ransferase

enzyme h
grqwqgéjzzma@%armpﬁﬂ)qut(ﬁg ing] MeneclagmrlAntibedies Bringipkes and Practice, pp.59-
102 X]R%%c%og(? ?’ﬁefsg,a%%%b)lré%w%b!l% 81'11?\%'&&%%{1%%{?3 .a’rf)tu\?éﬂrgg i%nclude, for example,
D-stibgtanoed [-peay gtivih én gd@wbh, Bt haREimaeéliscihepbe grown in vivo as
cells. Preferred nyelonma cells are those that fuse
asqfep fwnpin 90 agmshort st abl e hi gh-1evel production of

g?te i’I?g g%?r{%i%&églte%rﬁigbﬁ%g ?%bélg% Bg ?%%s}@%@ggscélg %uﬁa?dﬂ/ §epa?eﬁgd from the

culRGE/ WS008/ H6it&1 luidyead wenuaudly asnvdAlloma dintmunodabdin  purification
t hese, eferred el oma .cel lines are ri ne
Pragp NG Hokor CSHEH C o e HRPT Pad o1 WS Sromigeraphy. gel

elegﬁﬂfb}es C Hﬁa@ysﬁéjﬂpﬁﬁ’mﬁy gfrlﬂo%k@graﬁéﬂyom the Salk Institute

Di stribution Cen , San égo, Calif. USA, and

SP- Dok eXed@linA¢i8: 66Bodehdlsangibadicald ecaflipnsaldted Anérsegamced using

T |ture Collection, Rockville,,M. K USA. 5 Huma .
con B Pt TGS e o0 G B s i Piors et Ris-Cafll of binding
spéaamn?e@ge&@%ﬁéd the Mleavyt HiR] PEHREHSERE ONHRfmdHOIRIMal antibodies). The

nonocl onal anti bodi es (Kozbor, J. | mmnol., 133:3001

hylridygay) cellspepigeasra preteated shbise if ohelt DAY Gagyis@pedudei [INA may be

' d lication . 2Ll-63Z r cal ;
pla&cﬁ{%gdr %@ nsgf.%g Vﬁ@\%psyﬁc’h a%ggif)ngwansf%cteg ?nto (h'(\)/?t &A1 such as E. coli cells,
simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do not

otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies
in the recombinant host cells. Recombinant production of antibodies will be described in

more detail below.
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Culture nmediumin which hybridoma cells are growng is
assayed for production of 10 nonoclonal anti bodies
wa@le08a8mBa8 agai nst the antigen. Preferably, therP@I/n8008/061513
specificity of nonoclonal antibodies produced by
hybrlhdep TEI6S! él%dd%ﬂgﬁt ShilJied By aﬁt%@d?%&g@ﬁér{%& && 1@Msolated from
by an in vitro binding assay, such
antlh@lql}op}rmﬂ:nbh@sag/ gemirA(ed Oﬁlr@ﬁgﬁmhmlqkﬁddescnbed in McCafferty et al.,

|nnu?§?§§f ?ng? asay (ELI SA). After hybridoma cells

t produce anti bodies of the desired
speaiihdiGbh ¥+ al. lfauﬁrfefwﬁ S -6BNAOOT) AN Yt ot Ve M1 OBRS, 222:581-
be subl oned by y I|n1t|n di 'uti on procedures and
39 r(i%ﬂ)@lyseg;bgﬁ]@&aysg apem hﬁagm(lc;@@ql hgman antibodies, respectively, using phage

AL BP0 BT LR AR LR 888 i)

anflbdsdléshﬂ)}schiuﬂlﬁ plagaingnoldmlect alelBl@/Kaﬂ’Qioﬂ)gy o VEDA78B (1992)), as well as
RPM 1640 medium _ |n addition, the hybridoma cells my
BRItk IRfRCHAN o Vide EfoBDIRANB S 4 Tirasgeyaler gaistrugang very large
[ [ e by, . S
phzgag 1g%|ﬁt9§; ?E!Sl}é%%%af%?gdg, cP ek 18§.elges.,t2ulr.2f6r?e : urﬁ@@%) Thus, these
tecacjube sref xhalblel altomagessum thyliomal enhbdoad] dntibodolytehishiantechniques
uri f.icati cedures such as, for exanple, protein
fmﬁsgébﬂh? 8”“W§@?@% odfstite chronatography ge
el eqik oRNRESi rfay B AbYFHe; fof Excﬁ‘xfxglb rB)I %b%ﬂﬁﬁﬂ@g{%%ﬁ@ﬂ@éequence for
DNA encodi ng the nonocl onal antibodies I's rea
humgo| beae- and b@lt}tﬁé\ﬁmedOmmm glom2Eng onveglatd ofiathe homologous murine

1 BESILE oA 7 DS OETE RS, SRSl s

(1993@) foeiby){:oﬁﬂénﬂly Qﬁﬁm% haitmsinghubd@ormineedfizdequence all or part of the
antlbodlesgs)lrJ The ridoma cells serve as a preferre
é

codipg peqicpge rmoommlmg@bu%p@ve@nd@he DNA may be
?lr gﬁlgslca{]%gu?ﬁ(n?loﬁargf %rlllo ll%l%%sﬂo% 8”%'@&%5%&%%@&%1 ed for the constant

doﬁllamsaif &Cmtibeldl sor (Haly %6 sulbwainite lforoﬂlaf%rl(ammﬁzﬁhsl 8f one antigen-
nmyel.oma cells that do not. 30 ot herw se produce

Comhmﬁﬁoﬁied}é FiaRtipedht eickcalg & chypieaic bl Yakant sy asyogpgising one antigen-
B | t
(mkeco |nan9@g£%%hg¥? ﬁﬂ gﬂ? ,g@o%ﬁp%‘%%% &ﬁﬂﬁﬁgénehamng
spmjﬁdndbeadéﬁﬁmhabeg@M/ 20 WO 2008/137338
PCT/ US2008/ 061513 In a further enbodi nent, anti bodies
or antibody fragnents can be isolated from antibody
phage |1 braf)efngsnenahe frisinngndigidechni ques
described in MCafferty et al., Nature, 348:552-554
( 1990I)ummlmdl@oh0é3t h@l one N Qre @miB5aci 6 2¢ki BRS i1 &8iRdyd into it from a
Bi ol 222:581-. 5 597 (1991
so S wHRBER ol s hesht - SR R e pdgferred to as

“inffRse etdideky , whish N@rePhagieally | BK&SS | @Sm BHDSBAMRN variable domain.
publ i cati ons descri be ?% production of hlgh affinit

Hupawizpdery eyn b Al IoB AN e fdlpvanathe rseihed pf M@n‘(ewaniso-workers
(ofiks & al:, Nl TS 1R9H B9Y (1) RBA83nS 202P) Nae®S ¥8!923897 (1983):

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
“humanized” antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567) wherein
substantially less than an intact human variable domain has been substituted by the

corresponding sequence from a non-human species. In practice, humanized antibodies are
21
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conmbi natorial infection and in vivo reconbination as a
strategy for constructing very large phage |ibraries
w@Ywsasiistise et al., Nucl. Acids. Res., 21:226PcPPSB08/061513
(1993)). Thus, these 10 techni ques are viable
r I i .
OBEA R SRk A 0AL: CHROEL AL AT i rcsidus ar
SU@mtut@ddbwewd@héromm@cbgmsm ibeodendardtibediesf or exarrpl e,

bstituti t he codin equ e.for
TR e B G h o Pt T e oe doed in making
th ﬂﬁlﬂhﬂg&ﬂéltméﬁieﬁ% verf %&fi&%ﬂo(lle'd&ca nﬁéem“%rs ﬁcg&ﬁ%zgtgzhe so-called

Morrison, et al., Proc.
“beg- f(tigB@I)l?d tbe quue@lg«:/@lféhct IVyrl«}tt‘d¢ rqhongnt of tahwdent antibody is screened

Lin c uence art of
o T LB TSR N Birn T oo s bgnan seauence
wiiyRicelbdcyt ®UBR dRe ke NRALOD R depicp Ak YRERIhAL FaRERork (FR) for the
substituted for the constant donmins of an anti bod

Y,
hugpani e anibesys( it flrake ddnfounalhés 13296E083 ) 6haiisclof . 1. Mol. Biol.,
n | r
SEIPLARAT FROH IR L5 €o 0 a0: OLLOSEY A 5101 o
sequmbé nf Aiyhshheahibodivg 0§ B@Gﬂtlfcukar bybgr@up @ighnbi @@ﬂy@ﬁﬁins The same
anot her anti gen-.conbi nj site havin specificity fo
frameyyqrk mayfe ussd lf(greqf;ver(a] @1? fergniBnmnarigedatibadieg (Carter et al Proc Natl.
t ody 0 n1no
s A
whi dhisifsrimgnmiportar. thélflmesbommbdﬁlunmm;&ﬂl wiith secéntiion of high affinity for

resi dues ar ten red to as. nmpor.t" residyes,
g A g i oy RloR S BibwRies: Fareve 4FY aeileaccording to o
préfofed fhethoHURBRAR AL AMbEABs e RSRERE hy2h b%c@%rdcf %ﬁﬂ?gs of the parental
fol | owing the method of Wnter and co-workers ones
se@ienggs. and[\mruqu@ ,coBoeptBY hugRBized I8GJuctsRiveh ﬂuﬁmdenemional models of
r 323-.327 98 Vérhoe
SRR AR SRy S TR i utignpodets ar
cofﬁBR&lpﬁvﬁBBl&@ncB afbuﬁiﬂﬁﬁﬁr {oothobhgkitied e SRORE Mdmputer programs are
sequences of a human antlbol@?gi Accor di ngly, such

avefi PR ER QUSRS Bt isBlas meo q@rqecdlawmslb@ai.cggfo@ma@nal structures
P o s w4

o Pl O AN MBLS] eSB! ALY S s e

an:hiysﬂs hetheddeyesposidhagsquande flﬁn‘oﬂﬂhﬁhg I’d)(ﬁlthd'ualﬂi&i’diate immunoglobulin

eci es. pra tlce hunanlzed antlbodles are 21 WO
0% 136733% 2 068I0B 51 3hat ypilecars yhauagilty of the candidate

1mﬁﬁhb§l@gﬁlﬁ§to‘ tﬂnm% G ST @%w'é?slg}@ Y&3d L%Qq B§ %#l@ét)éd and combined

some” FR resi dues are” substitu resi
froanthecrg@p@ns apdegnpart pagdemdtes an tthdd ok éezs.lred' latﬁtlbdfttyl dearaferistic, such as

inc R R g BB s b AR PSR Eenetl dhg (TR residues are
dirbdyROmdansst %@osﬁeﬁl@l@mﬁ ir?8lved @@iﬂuteﬂelné‘\ﬁﬁQg’GQ'bmgjlﬁg) the
so-called 5 "best-fit" method, the seguence of the

var Paismatigelpmaitns apwapassidéento Iamduld@ofaj%nsg@us onigeviek.g., mice) that are
calj\%lgf%:, gxg)F)ré _1g1§nntgr?} tioft o% rgcmél kfﬂlﬁ r}‘ﬁﬁerg%la:ugg @gman antibodies in the

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

the homozygous deletion of the antibody heavy-chain joining region (Ji;) gene in chimeric
and germ-line mutant mice results in complete inhibition of endogenous antibody
production. Transfer of the human germ-line immunoglobulin gene array in such germ-line

mutant mice will result in the production of human antibodies upon antigen challenge. See,
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which is closest to that of the rodent is then
accepted as the human franmework (FR) for the

wheosansBesl ant i body (Slns et aI J. 1 mmunol ., PABLSRAYE61513
(1993); Chothia et al. . BIO| 196: 901

€. é ]ﬁlﬁgﬂgwtfs'%ﬂglt I??c f@lﬁhggadj%%? [?S a‘fd 2535“1' ("’l‘?%gr ﬁﬁﬁ%&i& et al., Nature,
derived trom guence o f uman
36arﬂ5|5k%ﬂl(e‘§3oiBmggmrtam at air Buabar bﬂgumf , 733N 99%); hmhlbychosal et al.

R G T T N T

(Hhagénbooﬂcea@l Scivol UBHI. §§748i3%19(91199124)arks%&%$tﬁ1»%1 Blol,, 222:581-597
| mmol ., 151: 2623 (1993)). further imnportant

(W%él Vangliapodli as Nagire Bietacty d4: 3W9t(lh99@t er{idngratiof dfi lgtman antibodies
t her vor abl e
fmo tghé) fﬁé/ gF‘ 1 dl??ﬂ?% F‘ r§“9&I"8 ﬁélgkrﬁrgl\%cr]tbﬁﬁig €I§¥al, according
toa 15 preferred nmet hod, humani zed anti bodi es are
prepared by a process of analysis of the parental
sequences dNHA a pt ual humani zed products
usi I I 3d
a0 g T AL en R9GoBe or D PrRRER B gffifbay faemens.
Traddedslyarttese cfmrgmntsywamadidrﬁzbﬂ eviapiotasletif almgdsuar of Gntact antibodies
t hose skillled in the art. nputer prograns are
(seqy &igt- AMPEMAH Ehal-| Joykial i d 9PBBHEAl d
(1@@? &R B HRAR! 93?' S&@I{Ue oﬁi@% El Stﬁl&&é\}& etﬁeéofreggments can now be
sel ect ed candi dat'e 1 mmunogl o uI| sequences.
prddmlS@ﬂedtre@h/ by retd@&ﬁmlaﬂlt Spbtagedls pEometamplanat ysiisodyf fragrsents can be

ol gt SR RIY oBEien PGB icaind, GOV MRy Fab-SH

fra@meh@SadURSdt Ay deBleHRNGEmt RecAPhhd theicaliN@oupled to form F(ab'),
candi date inmmunoglobulin to bind its antigen. ?

ﬁﬂﬁéynwKﬁaﬂesﬁd@eﬁi@éhLbegsgﬂé@ﬂéaléﬁdlﬁﬁﬁbldedmOﬂWOWHmomnwntas
eC| |ent t uences so t.ha e desired

dclsitBed SR R Sl BBt 1ZERR RIS W BT e o

pr(frﬁJ(Ste hib‘énﬂs@f gethe #dH"g el Sule. iA cai eroehotheR agi@B&IhaF (ab'), fragments

the CDR residues are directly and nost substantially

cap PgoispkEdi Airpih fiore irerpranpangeipshicsti ggture. Other techniques for the
pr(ﬁluEt‘?(gﬂ"%tflaYﬁlbgdy 'f a hl?:nQOWﬂp%%séé%l n& Qo RO dslliﬁ%d actitioner. In other

transgeni ¢ ani 3 at Care Bﬁ
embpdimentsmihé zaatlb@dy offchpicedisc i ngngde fdlhlain n?epﬁagrﬁeme(seﬁv) See WO
93Hﬁﬂ§£ anti bodies in the absence of endogenous

' ogl obul i n production. For exanple, it has been

descri bed that 30 the honozygous del etion of the

anti body heavy-chain joining region (J11) gene in

chimeric dnd MdtispekifmeAmtiltodints nice results in
o e PR P DTE IR S P st o it piopes

wheRHe egit@Ru latugRNE ] adffdrdht SHG e WMRile] S16h HMC%[HS normally will
mce wll result in the production of human anti bodi es

onlypbimdative géiffershil dpetnpes. (Seebisp@Rfi\@mibOBLs.3B3488s), antibodies with
Q 1 kob P
ad(i:> tgr r%k"%égc@ é %gé' %ucgbgszggfeg ? 9 ?%O%lgi( %%Josl ({0§nprggs¢egl by t‘thls expression

whéiahwdeherelﬁﬁ 28 2 &5 8f B@Bﬁ)nchﬁ% UBGRr waR dnetaral dlrect\éﬂ &gainst CRIg
in Immunol ., 7:33 (1993); and Duchosal et al. Nature

and3 ggothelg aym gdipgeiedgpuRstaMathE P atlaving ¢ teleday jiperne complex

c{ER B9 3l R SO RIS i, oo,

CRBi ol ., 222:581-597

Zd-l (] l A
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5 (1991); Vaughan et al. Nature Bi otech 14: 309

(1996)). Generation of human anti bodies from anti body
w@baga3dsspl ay |ibraries is further descri bed PEr/U82008/061513

(v) Antibody Fragments Various techni ques have been

devehqped tar n{auf‘n p'b%&'&ﬁb Ofht®bdRM AB O Vil 88MBRE §t.  Traditional
10 Traditionally, t ese fragnents were derived via

prgstuotieoloft fudl dkn@elsthlsmcxﬁc amtulamluesarst bbesdi es thgseesxpression of two

. e.q. rinoto e ur nal m cal and .

g LT b g 10 70y 1055 BB ANl e differnt

sp@lificitidaC |(13T11¢§em23‘9 a8l N4885)I05: m@mr(wgms Bebdi@gNENttEe random
can now be produced dlrectkﬁéﬁg reconbi nant host

asspgiiest of omrasanghrtalling heavaingn t chaigireticse dyhriemas (quadromas)
prola 8!: %tp%%r{tiap 0 tgx% (ﬁmfd Eft’%y rrggﬁglg 4y'r BBF&EM@? OCP \%ﬁlgﬁ %Sijy one has the

ove. ernative agnent's can
cofilédt &dpkyifit SOQVIRFE dPﬁIﬁﬁ)mUEn of@hd cerelt Mmmlwwcm ouyueldy done by
to formF(ab fragnents (Carter et
affg}n@(/chmﬁggr@@%,y qlgp slesgragygi? mengggggme and t]%mgrpﬁgqt yields are low. Similar

0
pr%?@lgrg g&%lratésc ed ﬂ%ﬁ(g P%@@ﬁg} afn@gnc ??&gﬁg&lkgb gt‘r%h f ‘Mvnﬁ@% 10:3655-3659

(Nﬁﬂ&nﬂ%ﬁm&hsgﬂbhydﬁﬂxﬂheqﬁﬁabh)@ﬁdmhecuﬁmbkA@pnmd$ngﬂtdw desired

not her ro ch, F(ab'.)z fragments. can be. isol at.ed
e P I Rgmt St eRabe BRTERE oI ESh At duseRy Hermmunoglobulin
coﬁs%h @bﬂllaﬁﬁseﬁgén&ﬁle TAP e HFetférQEl qQf vait dPRehul S AERtIRavy chain
be apparent to the skilled practltloner I'n ot her

comﬁdmdmmemt somprhfenmttlﬁmaw of tf@ﬁmg@eCH@ andsCHGIregiotmi lhis preferred

o it T SR el Rhithicsir Bu B Rl Db th pissopcggsary for light

chdid\Enddh ) Pre@nS REEH feh&i dnlest the rfuﬁ&ns' ERSAs Endeig fheriemiunoglobulin
epi t opes where t he epitopes are usuaIIY from
18

heaiyf fslmi@rfwam ppénd. desfictle theunmirer delnls ligkr phain.yargj nserted into
sep%n%té( e%éﬁg%sx\%sﬁlbts; eal}lgn re ec% zﬁﬁ?@%te(dl In‘?o éLﬁtBSl%l {165? organism. This

eS\Mth

pra®si bt grdat €lexBildtlh 1ﬁSad§u‘stlﬁQeE¢ frmﬁuzﬂr'}irbﬂitﬁdbmoﬁt}& three polypeptide
enconpassed by this expression used here

fragsagnis |1e STHPABIGRNS WiE: PicrIat bS8 %ﬂ%th&ﬁﬂepﬁmﬁp&ﬁ? ghiiggused in the
coﬁasﬂ%b{;b:i‘fr pfRi& 3 @ gm@lﬁpt}fﬁ%s "’I’E g0 dh&\?&le?dpgﬁﬁﬂ@% insert the coding

anot protein p aying-a role i'n i mune conpl ex
sequienass afoc ewvos o hllaghree patypeptindeg ehaiec eptor sgresioad véat@mwhen the

the.gro of CR1, " , .and 4, .23 o :
XY S da b B8 Goasis IMSEROLOT 6 i) high vields or when
theth8REGE bF fo paMtiLRAALISSI fRARKkNOWN in the art.

Traditional production of full length bispecific

ant iibadirdsrred ephadichenhof Has @mﬂ@heﬁm oppasfii wélbodles are composed

of flw{lggm%ﬁ%?%lgb% ]égad/yf %g%ne\ﬁf%tg a %resg %%nrgigpgt s»‘.pegl’ﬁcvyh th Sne arm, and a
hytrd inhist@idlotllindleavy NafinHight Hab fudr(pp38diad 983¢ond binding specificity)
Because of the random 5 assortnment of inmmunogl obulin

in theiler apm. 11§ wat femdithp this gagempiisrstyetvessiacdiier bagenaration of the

desired bispecific compound from unwanted immunoglobulin chain combinations, as the
presence of an immunoglobulin 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).
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produce a potential mxture of 10 different antibody
nmol ecul es, of which only one has the correct
wh@pasidss c structure. Purification of the corP&rUS2008/061513
nol ecul e, which is usually done by affinity
chr %&B&Hﬁg@“ﬁ(mﬁﬁ&% rdag‘lé_rd@&:Pi%Ed %‘W@r ] 1’3—@1@ ihﬁgﬁace between a
product yields are 8ML imlar procedures are
padi gfcdntobedy inmvlad@cd 34088 29ginanmdito nTaxanirecke peetntage of heterodimers

EMBO J., 10: 3655-3659,10 (1991). Accqrding tq a :
Wil P VS %Cﬁ_?l8§brﬁ00@htl}aﬂb _ P\?QF‘FS\'b! i Hﬁ? iicriog Figmprises at
leddes bh@dr tHRiah BEmaReF ahiabiibdBScondiahi RN AN {H8EMethod, one or more

conbining sites) are fused to |nnuno%jobuL|n const ant
smgdraahino seduedrceminsThemfths inerfpratishalbiy angbadyt mobmule are replaced
LTI REHLAD LB By RO PR IREL Lipige of cenica o
sih@gi 9Asto the lagePi®f eiidige) ateOcrbave ohNBe fihteFhce of the second antibody

heavy- chai n constant region (CHIg_conLainina the site )
melepes Sir iEpRee| fagge ammoc Rgf nsigd slaipg, Wiy emeler presate.g. alanine or
' : i :
k8L o5, B HRE A 8 SRR g prrtmerovr e
untvheted kmdnpogluobylhicnad hioghddiwb@i n, are inserted into

sepal.at e _expression vectors, and are co-transfected
i nt $ispesiiict apedifssincbidg apssainkedi @ “biterprefueater antibodies.  For

8 AL S 4 B R o o

biatime nSushegibbdicahaves fafextimplet heaepppbsedaptiirdet iotmaimssystem cells to

used.in,t ns j.on provide the mum,
unfiEr g {5 e Eheb By cuRispetrimeniGu R Reigaiwg 91100360
woeouenes).f HetdrdBorfligadd hnttydee Ry )b@erﬂﬁdéjﬁsiﬁg%?scdnoenient Cross-
_one expression vector when the eXxpression of at |east
linkipng rp@ﬁwﬁe ptuigblechiassnignking agpntd are atdlldgnomasinl the ajtpatyl gk disclosed
. yiel r the ratjaos are of no rticular
in UG AF N A8 15t Bl Ao Bl Rt GGues
apprieaahqudsher Btsdaiof bispaitid hatHodks af@n capasedagménts have also
of a hybrid i nmunogl obulin heav%/_ chain with a first .
begyy ﬁ@pﬁéedsp\ggqeflit@qatwe.i hop/Eamplay bigpreilic alm}:@gi]eg can be prepared using
' n ul hai:p- 1. hai LL. o pr.oyi di .
T SBLEE RARSELLAE PSR, SNk AR PRLEAPENHELIR: whri
intwasinfibedies drhatrottblyscalydirmtd ite geidrate thiate), ffagimehtsat @gse fragments
the separation of the desjred bispecific conpound . .
arcs I el TPt r?ég}b%glﬂﬁi% Ceﬁ@;ﬁ%l%ﬁ%ﬁnﬁépgﬁﬁg arsgite to stabilize
vidi3§ qiRfieseRce Ppdvean ihfpHMeAlabWduidd 3hin BRI N e
one half of the bispecific nolecule 30 provides fo
geffeaed erowhyn ofnvseipd tathiomiroidnzeatagpNBachrivaivds.s Onosddhe Fab'-TNB

i.n WD 94/04690. For urt her . detail s .of neratin ) .
e PP Shoisan i daDhisd Sickidgriah +ERMELR P aytamine and i
midet B san &quikbay ARosY of #R1BIOF(LIBE derthtN@to form the bispecific

2008/ 137338 PCT/ US2008/ 061513 According to anot her
antgigy oad he desrseifiseantihedige wedwredidan bheispatasrdggots for the selective
imx?ng)i\{ﬁgtgbnaof%%. {,]mgg‘ anti body nol ecul es can be engi neered

0 nmaximze e percentage of heterodiners which are

r ec byered frhgoonts eQoAlvd badire@Bl ecwutkddut @ EThsli pinefcan bedhemically
interface conprises_at. least a part of the

[ Lat. CH3 donmi n
coupledate bom BiskRr idonatbedies dorhaialy q9trils Bi ExpreMiEde 1740l 0725 (1992)
des®T1b&Ethe production of a fully humanized bispecific antibody F(ab'); molecule. Each Fab'

eRb Yfragments
r a

fragment was separately secreted from E. coli and subjected to directed chemical coupling in

vitro to form the bispecific antibody.
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5 small amno acid side chains fromthe interface of
the first anti body nolecule are replaced wth |arger

WG 2@e/181338 ns (e. g. tyrosine or tryptophan). PCT/US2008/061513
Conpensatory "cavities" of identical or simlar size

to tye: ) .arn )l

ot oy Fish@iEEnTEE (G B BSOS REL SR blfbody fragmens directy
frore ptcaibiigank aclheulant hevadsd bSdrﬂdEsCrlnlaﬂdn sFom dxh]mpl%abispfmﬁc antibodies

ones (e.g. alanine or threo 'n Thi.s provi de
R P S P FUBe APTeho RERY B 4l Hol RENGPba 186 1547-1553
(1%r Weh8icind SipH V‘ﬁéfﬁl@é’s £68-RE ‘F@k‘%ﬁ@ TSV GIL8Ss were hnlf(eddto the Fab'

honodi ners. Bi sp ic anti bodi es i nclude cross-11nke
pootionsioé tep ddtangni gatlbddlwhy grodifeson. Fohe amgibardp hemodimeerofvere reduced

tlbodJes the het er ocon e can.b
ot % B Bl Re bRy PORoBS: i T R RRRIBdarbabHRyibe antibody
hefc@6digsanmples Iﬂéﬂﬁ)ﬁ dah Qpa@%%tﬂ&e(ﬁ BSraBé pt §ﬁ/§d’£%y homodimers.
cells to unwanted cells S. Pat. Rb 4,676, 980) ,
Thgncdipkadyt rté%hf\%‘?tﬁy éérscnibtvi ﬁf Hellinger @0 Pranakal. AsadaSei. USA,
908%1/4% %353?993 ;ﬁggaﬁstgrn??%igx%gﬁaﬁlz nﬁn?%s aq%x% Elsg‘fmﬁc antibody
fragheas: | Thki Enagmagt@ rtioﬁlpalrse awedal y kh@iwnvariablehgongdih ,(Val)teonnected to a
.are disclosed in Pat. No. 4,676,980, along wth
llggt ﬁ‘&ﬁ%éﬁ‘m’g’? ¢ dorpaia (VM by ﬁdlrtkér:wmc&uééoo shegtHAixawsPafiate between the
twg QRRTALs AGhPisREe %héthA%alggg 'dBf?x ths of one fragment are
fragnments have also been crlbe I'teratur
foreed tcepaxn‘pindq thei mne:dcrherﬁaxanVmedl €H cdxmmlmaobamcphcfreﬂagment thereby

sin 20 ch I i.nkage., Brennan et al Sci ence )
fols558 by anGEETOiGRuEy . o KB EcGndre kTR Jpecific antibody

fra%ﬁkhﬁ%gr B8 usd &f Qﬁ@%%ﬁbMtFVC@HJYdlﬁle%H:%dal $PLQRNEFAE. See Gruber et
(ab')2 fragnents. These fragnents are reduced in the

aldtémenmézbiziﬁg(d9?ﬁloI coaneX|ng agent sodi um
ar seni 1o s ilize vicin vent
e S o b e R Pt <ShEmlie s RS mps.
tri &ﬁb&hﬁ@o@éﬁcaﬁhﬁ@rﬁ%& rtgdetta@ Jt Bh@RhSIr OPPRBDQYAYE). In addition,
??NB) derivatives e of the Fab"™-TNB 25 derivatives
mylgvalens fe.g ivHor pripodissprith mats' thamens) bipging sprsefigiprio the same

anfg%%}%ﬁgﬁl 55 ARMALHRUL /t}%?elf?nd is_mxed wth an

anmount 0 e Other Fab'-TNB derivative to
formthe bispecific antibody. The bispecific

anti bodi es prodyced can be _used as agents for the
sel ecti ve Wn%%’i@ﬂ%@@&%m@s. Fab' - SH
fr AGTRAY Be 8&%YaBi30 ngelff;'tﬁee&{dbxfw sm\é%?@e%ag whﬁespeeé toreffector

and can be chem call cou orm bi specifti
furgtibn odis és enlBned thby:ﬂéttl\wlness of. thGEacrmbOG/bdF or @(ﬁﬁlpl&?dﬂtei’t%emdue(s)

a& ggé‘?{?(ﬂ%gg‘ T{hF Egta‘ggelﬁg 3@61’? ﬂ&\)@egj Ilrgercé%m ﬁlsp&ﬁ{? r~{)ong%{orma‘uon in

thi§ FeRTE NtheWRB RIBR&TAARING A P B8R %teﬁé}atfeﬁ %Qy&xav@ %bro@@@l internalization
subjected to directed chem cal coupling in Vitro to

capfabi iy ﬂhﬁéomnsmmdfqompémn@bmdlalﬂscalbnﬂownﬂ@m@@iy dependent

oo FRRSELOBIRLE, YALE0H L GoTILGYSR L P TSPt o

Shé e OBhl naffun6kel 48:c018-0 19;52 have). alosdiaait demolichedih dnfiinced anti-

exanP bi specific anti bodies . , o
tumor aclivity may also be prepared using heterobifunctonal cross-linkers as described in

Wollf et al. Cancer Research 53:2560-2565 (1993). Alternatively, an antibody can be

engineered which has dual Fc regions and may thereby have enhanced complement lysis and

ADCC capabilities. See Stevenson et al Anti-Cancer Drug Design 3:219-230 (1989).
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have been produced using | eucine zippers. Kostelny et
al., J. Inmunol., 148(5):1547-1553 (1992). The

WO ewsilsm3gi pper peptides fromthe Fos and Jun PCDUSI0NE061513
were |inked to the Fab' 5 portions of two different
anti bodi es By gen ATRCETES,
wer e reduce ne NI ng T and
t hernnreraxicdibpdiohndns dfahefnrivhetlmitlrhmdtye ddseblde mjum&nubody

Thi s hod can. al so util.ized for the rodu tion of
TR b U OO L URAE: GG BR GGy for SXample. I this
e sGhaPeddRyrabiold HRERY uft
“AUSA, }8%@6443 6448 %53)3@23%%% e mgtdeé&f@?ﬁgfi%sesemm half
hfﬁe@hlamnas/rhef@hlewadklfﬂlgemnmhe iy finramatidoaie hbvage aguptor binding
agnent a hea chai n, vari abl.e donma
ep 085 il TR S S BRES (S O B R e B s il PRy the antibody
frad@ynedt bil BiKiREopBiaGing itife ép@t@p@h% b pbsticRlthOWaPRithd@ised to the antibody
between the two donmains on the sane chain.

fraganest #ficigFrcndian Yiq raiddiove: ed GidiWS copepsivls syndigaient ar e
forc - I r . and V. :
e R
or aftire gaimobiciticsigusd fr&.onfetwieloopt 68 Bgylomein at@khmgerred to an

bi specifjc a?tlbod 15 fragnents by the use of
an lpﬁwéwéwgw e qdipoyy Brererd- hagn 510§‘?)P11§3’éﬁb1¥»éb¥ﬂet0é gnore residues
r 5
frozn?tsrll%ﬂétpg) SIO%S t%ﬁiﬁ%l;cé dct) %ﬁlé?@!ra%s%eggﬁdf I?Sgl?ltrlgég%igferred the epitope is
1M@mdk&mﬁkdﬂéﬁdmﬁ@mcéﬂambtegmmuegsmeanﬂg@)&mﬂ&%@ﬁmmdt@&m(}ﬂ

17 RGP Siseionrat pive i o0 a1 Bpv et JnRRe bodriatvely. e

epMbpelis BRER floRAMhe @€ BbASILNRG 1RPESIeLioRiahY tlaRsttRE&] RANE C14Qgion or
antigen are also wthin the scope herein. (vii)

Vigreaat or brhradtthoantbedy deemieny 1t may be desirable to
nodi fy the antibody of the invention with respect to
effector function, so as to enhance the effectiveness
of the antibodytheMOsvapr@NREiGYiShebNentiRsidue(s) 25
may be introduced in the Fc region, thereby allow ng
i nt &oeAanmadisgrionde Baikp desraratnchided wnﬁlm e rS@gqeoﬁ this invention.

T YR AT o el WD RS i Prung g7 e

anilanipl & l?in]lﬁc—aBEdl@theldtyped df d@lvhlbmﬂ’}go@ﬁdatlons of the antibody are introduced

.anti body-dependent ceIIuIar cytotoxicity (ADCC). See )
1nt eorﬁolgt:ulg y rea\ytm%g amppgcihiggidygsgy t%qgglgodémth an organic

det‘?\ﬁ@f&ﬁ%’ agBnt tlat ib BRI of rd4t8ing %ﬁlanceﬁ:dant | érdls or the N— or C-

Honmodi'meric anti bodies wth
terganal vistdpesralyxahglos @%cqofabpamedlﬁusmmg anedecobid mr[o&Bohal No.

I -linkers as des bed in
5. SOl ehO S5 BB DERE RGP rofteatadinvaeyed BRe O covalent
moAMdaBes ¥ GaAnkisodyeldei IRed Bki ﬂfé@ntl@@dﬂt‘é%'ne of a%ﬂét? %
and may thereby have "enhanced conpl enent |ysis and

nopyOCingegsab ipPlymeas ¢. Saw ! Bitleyl eresgc @t pady propy lendalriedy or

oSk B adieddn e 1 R By RGP DAGE Ao 401144

4,650}1@“711@79391 4204et, Fig3 ms.
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In certain enbodi nents of the invention, it may be
desirable to use an antibody fragnent, rather than an

WO paoaas73asnt i body, to increase tunor penetrati oPCT/U82008/061513
exanple. In this case, it nay be desirable to nodify
the anti body fragnent in order to increase its serum
half 5 life. This nay be achi eved, for exanple, by
i ncor por at i(enGederaigadfvagbodes éptroSybihede Aantibehi Ploye Libraries

into the antjbody.fragnent (e.g. by nutatjop.of the,

PP P e A TR et D Besy ek Ragptb g ctine and
selbAGRIMAERIBEIE N EsiBPL LAREe PRI BsgPEPIpHeachadht BFbrohdh involves

then fused to the antibody fragnent "at either end or
genanatidmeo sy oidices adibgdy phygeDNtarors hoegt drdengy fitahesiosl tenfilae, design

recept or., bi ndi i t ope. ferably . .
o SR ETE! RlpRoRRRE Bl ahgisBhEF haetbidss beving Ho
divegdifGed @SiagleR iR @aRioaL tRIidAO RS HRHicR With I ORBIfThid6 target the

transferred to an anal ogous position of the antibody
anfigeagashisolatiesl thesdegedadibadioy, three or nore resi dues

fro ] t i s

tr anSRs o2l s FRARy el o bERTRHT T gl WO03/102157
publéshed Diecanbdrine, THB, deraitire difcldduee HlCwhiel i Dexpledslyg.incd@porated herein

an 1gG and transferred to the CHL, C143, or V.sub.H
by relgicB¢- or nmore than one such region, of the antibody.

AL . y : ; : ¢

oy NG PERLnaFodR BPAGREC B RGeS Tt by
mut@gigdhe sylverVhcaesgblerandor hipgbtyhdiveake pomti@rstin boktyst one CDR of an

fragment. (ix). Oher Coyal ent di fications, of
antyise B e e ST N 1B FURG “6f DaRbgtuae eanethods
providddURedn Wird e o dHEORE, iPhhal BE rdf@¥BIR Y 8fheratd QivERRYntibody
~may be made by chemi cal synthesis or by enzymatic or
libesingsrby alutatingappaigiensin ¢RRH1ahDIRbHynd CPREBED iferabh eingle library or

Qh f l, £ i f th i body.
by S Bitedin CPRTS P TRb e RERG S i bRy BTty §0bae
podiibikin TDHRILF &sd ODRH 10T BRIE amt ChRAY3 i fbhin aRin@lgdhhe.

derivatizing agent that is capable of reacting with
sel écliluarysif@atibody yisiable dopwming.cagbe gengratedy fpppxample, having

. _ Les | t i ;
m 580450y FrARLEn e SRUO SO TR LufRlbRT Ry, ppris
and/BEODPRO3at Atbthear®irary byn befatceneehavingpmefativneth CYRe 1 o€ DRL2

covalent podification of the antibody conprises
ancp/prhqpﬁéﬁt ﬁ@embr%wap@lsgﬁ)@ used m quj-qné‘pg)n yith each other to generate
bind@RRIT AL G ABEERHUSS . ro%r%%ﬁl’e, &-one BFL{%F&? 1@6&1@@& QIXEON of heavy

pol ypropyl ene glycol, or  pol yoxyal kyl enes, 1 n the
chambherics &tr biralingtoi atatgeSantRah, a Nog.ch4indd@rg 88y be replaced into the

4,496, 689; 4,301 144;: . 4,670,417;: 4,791, 192 .or .
poiplategl olppin o Bges farSvaag r&@ﬁS@éﬁ@@@}%@é&%@%& Xje atfinity of
the@anerat i on of Anti bodies From Synthetic Anti body Phage

Libraries In a preferred enbodi nent, the invention _

pr oViadiersbla, arbblandisfeoratagdnerubstitngomeaidorigedl @otinmecidoweh variant

ant i bopdi es | a uni gye phage di.spl roach. The
st EA N TRV PO shitR ad BRC st Sy e PR il e, The
res’glﬂiag gibtdrbeat t@saibaphdalony oFangbslyfsequanaey; kvheaipinatsequence
esi gn
diversity ?s primarily in the CDRH3 region of the heavy chain sequence.

In one aspect, the library is created in the context of the humanized antibody 4D35
sequence, or the sequence of the framework amino acids of the humanized antibody 4DS5

sequence. Preferably, the library is created by substitution of at least residues 95-100a of the
28
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of sufficient diversities within variabl e donai ns,
di spl ay of pol ypeptides having the diversified
wQo 2008a1388 dormai ns, sel ection of candi date ant i POOUSR08/061513
with high affinity to target the antigen and
he%v%g%}gaﬁﬂ ?/g% 9%;$%1§§%§8%§ﬂby€ﬁ§% OUI’]%@ SEb e el‘e?? Be HPR codon set is
tmvmmﬁﬁ@@@i5§nbﬁv@uhmash&dmﬂhdbnbﬂxyQﬂgoﬂmaﬁlxﬁhmnenAnmemnMeof
sclo Fh % ressl incgrgorated hereiﬂ
o R BRI LRE 8ot ] 1o e e BB RAF S sequence

(9384 InRohReniHAMBRHLOA 1ALy l?@crgﬁe@ B?E%tﬁ%on@fﬂr@sﬁ du2g95-100a with
t he sol vent accessi bl e and/ or di verse positions

anjipo ggidy @@Qde%bbeb@bl?@lé(f afaqﬁNqudbo d@ts v &njexbingleddrmiohigonucleotide

set%ggﬁs Hsefqlglor creatl%tge%e slpgst%utl(?rf? C@B‘:@tsg%% a‘f(ﬁ’%ﬂ?e (;‘DVIf)g (NNK). In
anOmyr @ﬁb@ﬁ@éﬁ[ abibery B genel Bt aibdiivans ef ankisedidues 95-100a with

Ilbrarles by mutating positions in CDRHl, CDRH2 and
amiysRp3dy %’CP@?CH?}&b%th anq MN gr%@d@?l SetbyAm%%ﬁlplﬁg)f an oligonucleotide

B34 80 S o 0 T LA Yo

Araotiebr é‘iaﬁih-jﬂe fobafi oligoraickbtigd ﬁat Ithab isarsyful forl dréitiap Yhedt substitutions
[ vari abl ins can be enerated for

co%%tgh%ﬁgg seﬁl&%crqé ?\72% rn]a{hg{ P5RRles nga@% p{}gqﬁucleotlde sequences can
be QERERMLAbE (AOKALI [H @R AL HEHS %0 BRIUAGONRes bR

brary can be generated
hav lllm gnQ'tthr@lmhmdsnﬂ:m diﬁiatemt CDERBZdeS@msI/amut(EZRﬂ_BJ isthedegh affinity

.1ibraries n, al,so .be use con tion with each
bing R § g EREp BIES (3 BED Grereas ireuprse g gl DRH3
geRf AP hrethiAlHEry i9N€ (P13 ARG dcRNAthoAbh &l B8&H i @&e from this can also
heavy chain l'ibraries for blndlng 0 a targe

be gendrgiedh, Ha divegsity @h&ewxpar@péby uging NeK ridK awddV i mewlon sets, as
we'ilrlﬁ rrgy gﬁt‘éd%ﬁv'et?s@t anad‘/c)’r ccge%'éﬁ‘lﬁki' nders for furt thﬁ;

sel I'ncre e affinity of

bl naevasityPeaf Avoate ge,neﬁtédl IRCDYHE an€ CoRIE Die designs of CDR-H1
substitution of original amno acids with variant

ancy hiZ by agitiestof AWt the st frtaigrene WEmimie nolwrdl abiibodiesgiepertoire as
de&hb&&%xtﬁ?@é@fﬁ % %’éﬁg dlvérxl.sjlt‘:t;}é gie?é&h&élé{: Ga dh@é\ﬁg dhe natural

can contain a ura |ty anti y sequences
dn&hﬂysbnuﬁameuQ&SQyNerS|ty is primarily in the CDRH3

region_of the chai qguence. I n one aspect, the
| Brarg sty RN i BB entoTohe SOsa LR Wi
dlf?e%dt ROGVhsHP213 aﬁﬁlotﬁg{‘@&nblﬁéd {orB%le%?ﬂ)lﬂ% Rrsab tgrggt ant%gls The

franewor Kk am no aci ds of unanlze antib
mué'[eﬂﬁl Eheoies Weep(mﬂﬁdw}ndtsmxed usbngsq,hd SIppoRe attletdldmyind solutlon sorting
%Stltutl n og at 00a .of the

S 5L R uaS b B MRIERS aBe atices may be
emBloyB® P& SEamPNC 0AE darkiyioh ey MK s6RFRHNS8lzet MAIRHRH B sbRE followed

DVK codon set is used to encode a set of variant
by s¢fiing feici tag tap mag\be rpyesemt@nothe fmeptﬁmpﬂd@(ﬁg anti-gD tag) and

folﬁ)%%bf%ns)@iﬁr A (% %%oe?gultm sgﬁd Sgﬁternafe‘ V€{1¥f the ﬁgr&gﬁ%%an be sorted

creat ese Su ons conpri ses
first on target bound to a solid surface, the eluted binders are then sorted using solution phase

binding with decreasing concentrations of target antigen. Utilizing combinations of different
sorting methods provides for minimization of selection of only highly expressed sequences

and provides for selection of a number of different high affinity clones.
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(DVK)7. In some enbodi nents, a library is created by
substitution of residues 95-100a wwth 5 am no acids
wep@sdat3vy both DVK and NNK codon sets. An exe@piUs200$/061513
an ol igonucleotide set that is useful for creating
the t
N R e I TRk e A PR ey
leub@tdwmlt}om thé Hatl2 eash deesiashiselse@Era@Ohowi tH to 201 ﬁohi and

aci ds encod bot h K and N odon. set s
G ep S Gty DoNHer Lot e b S PR PInGr sy Ll ffing Wpraries with
dl[%r@rﬁtt%ﬂbg otfaﬁ/%%ltgq}?@l‘)ﬁ}% (égn&ll‘?ﬂﬂé)[)'\q@%r Kher) $80HERTBT isolation of

DVK NNK Anot her exanpl e an ollgonucleotld
blrgietst Manay @ndu@eduﬁﬂerefn@pplmp@apt m@rgdﬁegegmbst i t ut | ons

co es the.s NNK

oo e gl SR ERHER TR 4 DY GG T TR Bt g been
dlsb&v@étﬁthakaﬂﬁhﬁﬁ maf Herf&rtl@dfrtlm@ﬁﬁ/@ﬂ By Do\ @ing Mieni Gl di @r§i8) in the light

descri bed herein. In another enbodi ment, different

chapRAmhgelaip Ayerity ipggeratedingthisicadiodinact g Follomysi iRIGR L1 : amino
n f

amg '8 (?)1512 §§ ecgglélcﬁ eR llélng ) C‘T’d %&t@%@f f@%“gﬁé’ T amino acid

po:i;moﬂi Blﬁ) & dnicbdealry R¥ W, hnino 48d @m;ann atidkscoaddd HY;OAQ]IW amino acid
%hs di fferent fron1thfs can al so generated. H3 _

p%ﬁ% sispeedsd el ldkpanipeallvypmise agd NRIF{“OIDVRISaWO;WKbY CTG ;in

CIRAONHES Seid §51tl?ﬁ? 5b 1sae?deeo}J Kﬁbt FI%II‘%I ackd ﬁéstltYOIla§3 1|§l encoded by

and/or Cter Diversity can a be generated in
ANMCDRIAD ophidndlDRERInoTdved pksmcglnié isfen@oRd Hy GMAG ikRZ DRL3: amino acid

ities,fall of tar,geti.n m m,c
poftitE OBl i SiiTh BT ST b Hi e ho b i 3BkPR 98 Kfeusa by DMC:
amiRPAdd FlifiN93 RahcdRAWS KVTE, FhingLsidtposiBh©4Gs OK8UYd by NHT; and
mat ched to the natural dlver3|ty t han previous

mmmﬂﬁ%ﬁmo$mmlﬂiV@nngﬂhWﬁVﬂﬂQ¢¥K¢mep@ue Ilbrarles can
ggnsc%t%ua ﬁ{sjn?f%g aaalilberlaér V}Ahtbtrr]arfeg L, e&lent iy %n ){)g?ﬂ é{CDRHz and

CI:&?&U geishs id heherdiet. tinphie ehibbﬂa;ﬁdnesme@myb@ @IDRHS ds gmtérated using a
sorted USIng§f0|ld support selection and solutio
varggy of H@@@n%@cge%rc&p%@rl lyrcedorpesss Yy anud Wé\il@?rnNNS

Lng%&"&aan&x‘nPéd%s 1551@&1u% &1 %g lgg‘tld@)ﬁn@ 001@5'.8}81‘1 ucleotldes

exarrpl e one arlration | VES SOFt ng on ta
carbb)&.llbrdblécbtoacoﬂﬂ hisdbsef of liloweek. Tlry: lﬂﬁmﬁdsnﬂtﬁm eméodiagnt clmltbe sorted

na res the fusio ol y ept anti -
ag%l%%}argﬁ%wf@ | Wi Cﬂﬂ}neéﬁ%%lﬁéﬁl Pr%lrrgul&ﬁ etsgﬁé 8 o e or
spe%ﬁidn?' -an@af8li ALk VS A fi8ays! lﬁo@ AR FGRMNRR I GHRE Ez?ﬂjbe Sdcreened

first on target bound to a soli surface, the elute
agdinst ther desaedtar dee aniggEnt edwalsl lapgthsohattanget guitigsies. 3ithose binders to the

bi ndj.n th decrea centra .on f target...
tar g b o S B AL ERaR Pirdinst o Shtion fy15A assay
or w@& b&dBetRiAisdgs Higk ammﬂymnzcﬁ:w ah Rfisiake GbohPihe AbrLPbilizing
hi ghly expressed sequences and provides for selection

XYgfeogomsetorrepased ds ddserileash abl@NghThéfSﬁ? |bmckeps lehchqégadllzg)w@ced as
anfERAR %?Z&?Sen%%ﬂ&sﬁg eQS odidn (O Ahf Aty b nders

nocan m t he
i brraidn&semtbadnnw@gt ghay &k sibmablemotgiaﬁerhtumlzaﬁ@%tma greater
. decreases de9eneracy about 104 to 105 fold and
diversity in lengths of CDRH3 tegion. For example, it may be desirable to generate libraries
with CDRH3 regions ranging from about 7 to 19 amino acids.
High affinity binders isolated from the libraries of these embodiments are readily

produced in bacterial and eukaryotic cell culture in high yield. The vectors can be designed
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allowing nore H3 diversity provides for nore high
affinity binders. Uilizing libraries with different
wo pe8a388 di versity in CDRH3 (eg. utilizing DWCDUSIN0E)61513
provides for isolation of 5 binders that may bind to
oy PR TR n R S g T e A PG BE0 e oL RBE R andior
toiatld ha@nbeemegwmsequc@domhand@fofr iproduytiorayf fnd [Ength hnﬁrbodles or

i.mpr OVId ted diversity in the |ight

an&‘ng? 8‘&83@%@%% fidity is generated in this
embodi;gRip wah nfuﬁ!itll&iéﬁn C‘f‘)% bAniine BFIE a BBRIry tORaining
28 is encoded by RDT; am no acid position 29 is

vaginelogedorsy fRKIEr (iM% ﬁ)rawampllfciilbﬁbil I(EBRLBOCDﬁLénEEdRéﬁI and/or

Q._ac osition,.31
CIIRS Thuf PGB S5 SRt S G PP P Bhinrlyvith o
CIOR1LBGbAEY ErepRiid (HRR0BRx1 Sf (BOEOHSH zY4168T GrtibddR sedddRb@iwith variant
ami no acid position 50 is encoded by KBG am no acid

anpBe Aeiflot RSIlicss SheGedds byndavay using pepicicoméiadyodambatp In another

oSS0 B SRR oy P O B,
coaiprining azand?tplﬁRHil faﬂd/BQCiﬁ{}@’lh‘@d? dhdiy vEIVAEle Abmaiiis Nt one
enpoamedtin ok Iy Ehdac CEyekvin B a6 aagragy 4DS sequence with
vaHQtﬁ'aHn%‘ adl8s ét%o@irﬁ%ﬁg%j FoY3 T 0 3¥K§; eHrit f hbrahnmay be created

anot her enbodi ment, I'ibrary or Tibraries wt
with thesgjueycd of I@Dﬂﬂized@ﬁlﬂbmy&mﬁ wDRRSat egiienscidsat positions 50, 52,

~0 r at In this enbodi nent, diversity in CDRH3 is

>3 g%? gggl}@ﬁnﬁég%preggiﬂin@{l IoPShSt hs of H3 regi ons
and using primarily codon sets XYZ and NNK or NNS. 20
Li braries can be fornmed using individual

ol i gonucl(éldtﬁm_és_ﬁMﬂ_QJmJI ed or oligonucl eotl des can

be al e rari.es. i bra

of PR eSLehsBbRI AaitiRat o8 rpu T Ririfion P T Rl o
geh@a®@hiiBodyGho@Res wisgoingireetd phebicalulKdnfit 8 258 ok slo@@gwcdm Broperties

screened for specificity and affinity using ELISA
oveisiaparenizgibeghe cMhiceq thy asserhased isadiolegimalimetiviey esmedhe antibody

m 2! ?&Era&f}%‘é %qvl](glgglcﬁje}%ggﬂ%?ﬂhé 9&'3? 0??&}10\}\@4 h]?ﬁ 1§)§tngarst about 10

nont ar get "anti gens nder’s
arht:ttgepred:eanbly Iaeh:ahabsmrmefb&ﬂbeﬂtef nadr iprafébliyrat mbtwtbloonso fold
ot conpetiti

t ELI SA
befé%rs%aﬁn %%ﬁf%%%gﬁlf fe:%w%%bow. 138& Q20 BRI ra e Tk biRlogttal activity of
thd Oﬁa@érﬁ%ﬂtlwdy ih Ziha sta%Yzop%ﬁgﬂé &hSnf! @Hg eaggli)fﬁéf mutantupre%rably has

escri bed above. These binders can be prod
a basilngaﬂﬁmbm dioreSR Igrwhinh nm tealsi abaiunty) faldgmentes, praffembg)mt least about

208 Pratits PoregEherBE FB SRUBS0 J7 a gt ciadprggines o least

abélitveD $1tYor L0O k@At Hi$ e th&RREB IR ANnity8F th%)f)@fgﬂlt §nt1Hoﬁy
may be desirable to generate |ibraries

r egilogsneraisghngntfhodnatianis ore arenarg ammm@@@htqjgtlonﬂl (gb

frnity nd olated fr g

subas(n%uugn%)earff' gntré)r%%cerd el§ In ormore ol 1 yl?eﬁvarg é‘? e rreglgps 8&‘[&16 parent
antehoidar Yolertatigelyl 01Clhi|aﬂdi11©nl (Khehjr@ﬂibry heédiionkshe. g\/ QsuSiofG D

be designed .30 WD 2008/ 137338 PCT/ US2008/ 061513
framework region residues may be introduced in the parent antibody where these result in an
improvement in the binding affinity of the antibody mutant for the antigen from the second
mammalian species. Examples of framework region residues to modify include those which
non-covalently bind antigen directly (Amit et al. (1986) Science 233:747-753); interact

31



10

15

20

25

to readily renove sequences such as gD tags, viral
coat protein conponent sequence, and/or to add in
W@ Q08137388 r egi on sequences to provide for prodeCt/UsW08661513
full length anti bodies or antigen binding fragnents
Y t.at i ) ,
WDl ekl fma ol b £ (O i L 80 BIcE U 1981901-917)
andfer partinipaiefin dich'éy - @@E@Stﬁrfﬁ@r(f@)@iﬁm%BCDFllﬁl cert@bRInthodiments,
L3, H and/ or H2. Thus,. for .exanple,.in one
o GGOREROTe & OOI RS SHTLRAG ™ BRI af CHIThin SpsRigneement of
thd biRARE Y EligaS reke élrﬁlﬁoﬁﬁ f&GARd %igeﬁffr(ﬁlhﬁqe@%@ﬁ'rﬁﬁgmﬁ% species. For
ant i body séquence with variant am no acid
exmgiet fronsibo@, on29o aBouit Jive fandiork 8Biduss mgy |b¢ @h@teé imibaed

not her ..enbadi nent, a.dibrary 'th )
RS L B e BORLre e RS BEme it B 2l dyrgpipody mutant
suﬂ,ﬁnl@ HIREd B greciMadal ails, SRRHvhaB hoa¢ Oﬁlﬁgﬁﬁp&e@’{%l@ﬁ@kﬁh residues
vari abl e donains. |In one enbodinment, the CDRH1

hayg brearajtcied. Nosmaky hamerer He antibedh pednantl] goesrisspgditional
t am no acids at positions 28,
hy@%%@%‘f&fgﬁoﬁﬁhe@ h§\5]CDRH2 library may be created
wi t Hhe Il’ngp&emmﬂ‘ﬂzﬁgﬁfn rbsidwesivzigch aetaltoedymADR odahfed randomly,
varl ant am no aci ds at p i.tions 50, 52, 53, 54,
espqtplly gvhess 1he Staﬁ%naol?l@%eé Hited teoprspntgatibodyyis spel shat such
rarﬁ%l’rﬂl? BRI ARy Hx%ta%@ch%h b%rllédcﬁlgg‘zl%én nerated from

phage Ilbrarles can further ified to generate
ant @mdyeﬁrrwmntcmrmﬁtrtgenﬂpmwﬁdh;ahylsmdyahutamlsesntedhti “aladine

R RS e Y TSR ARl e n
or hfdge @inthé REStvAfhpiiegdh r@ﬁi&fé@é’)@?ﬁl hRsd By RiafIn@ Y pBlyalanine

activity in the assay of choice ich is at |east
resab@m) tg @ifect &ednt@eqcpen of theafanabtigs with te@tiigah diom e second

il b JIRGE AR Sl BRtePan BR 98k Wiione

setfsﬁhdtyb@&He&sfubsﬁtbﬁéhstth@l &ﬂe@éﬁlﬁa’d%@ﬂ in@6duciigt firtBér ortdiliger mutations at or
parent antibody in that assay. For exanple, an
forath@ pitesri gubshtutioady heeitvente the élfesfoa Bipdueiag ap apiipyfgig sequence
0]
vaﬁ{tfon% glyedgt%ﬁné@ qg%é&ﬁ{% ({f%h %ﬁ eia rge%d #’1% %eofn%determmed. The
ala&hm@mg erodured ehipwed elfea;bieynéﬁ fok d&sﬁblalbgi:thl afivitolasldescribed herein.

stronger, and sonetimes at | east. about 100 fold, or
200 NP RN S hAh f KENST YA B IR EYCToPS b shown below

un&@&l@ﬁea@ﬂ)ﬁg'o@gg%fer;@i s@l@ﬁﬁ[u%r% ot hfesu@lﬁlgﬂllgﬁ ioAUtR0E in #Bfinge in
or nore amino acid alterations . g. USt|tUt|OnS
bicdrgacdl atthagueedbindingredlinity )nthee rrm‘re stttstalnypleﬂmagasa@ér@mmated
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32 WD 2008/ 137338 PCT/ US2008/ 061513 Ala (A) val; leu;
ile val Arg (R) lys; gin; asn lys Asn (N) gin; his;

woOy®s/13mg gin  Asp (D) glu glu Cys (C ser sePCT/GE1W08/061513
(Q asn asn GQu (E) asp asp Ay (G pro; ala ala

H's (H gs 695 'Y Sle; 1@{1%@{9}&&? (T)Trqy val~ et

al a; phe; norleu0|ne ') norleugine; ile;

val ; met; ala, ile |phdedcye (K) arg; gin;] asn arg [Met
(M leu; |phe; ile leu Phe (F) leu; val; |ile; ala; tyr
| eu Pro {P—ata——ala—Ser—(S—thr—thr—TFhr—(FH—ser—ser

Trp (W tyr; phe tyr Tyr (Y) trp; phe; thr; ser phe
33 WD 2008/ 137338 PCT/ US2008/ 061513 Val (V) ile; leu;

et ;EvRR@iordk@bstdneibl Mediliesednien ﬂ%\e%ﬂbmaé@b@wg&taﬁﬁ&?alﬁes are
modi fications in the antibodi es biol ogical properties

acegreplished bwlﬁgh@dubylt@@% ¢hgt differ siamificantly ondhetredliect on maintaining

(a)dtlhg t? ct&ﬂg?{i}bl{: &R ur%pegﬁd? ﬁactkllgel d; 1ne p?f eCt nggkgéﬁlél?tloﬁl ?c% example, as a

sh@d’t @ahéifcal benfstmgion] U ltf&ﬂ';hafg@for Q&&Eph@;m@ﬁo[&hé nfi@le Althe target
el i cal conformation, p& the charge or hydrophobicity
f

Sl%fort(fPeth?erlwﬁ s sidle ehaén. + Matyelly 0§wr@ng esiquey arerlivigagl Knto groups
ba&h gﬁhg§$ggehgn ngglly occurring residues are

di V|de nto roup based on commpn si de-chain
pr opérhyidesphobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: cys, ser, thr, asn, gin;

(3) acidic: asp, glu;

(4) basic: his, lys, arg;

(5) residues that influence chain orientation: gly, pro; and
(6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one of these
classes for another class.

In another embodiment, the sites selected for modification are affinity matured using
phage display (see above).

Nucleic acid molecules encoding amino acid sequence mutants are prepared by a
variety of methods known in the art. These methods include, but are not limited to,
oligonucleotide-mediated (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
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(1) hydrophobic: norleucine, net, ala, val, leu, ile;
(2) neutral hydrophilic: cys, ser, thr, asn, gln; 10
W@ 3)08asgi3as c: asp, glu; (4) basic: his, |lys, arPgr/UsB)8/061513
resi dues that influence chain orientation: gly, pro;
re@dids of Gk ﬁf&lﬂ@ﬁﬁlﬁ){lyt\%f?’ha{/é’ Been%ﬂ@sﬂﬂ'ﬂ@ﬂ‘ -LORIh X@Jd‘[‘t’\@o to about ten
substitutions will entail exchanging a ‘fenber of one
1UD@VWW§@EW%IEH@bﬁ§B@@Bfor another cl ass. I n another
the .sites ation.are
ot SOy Ea B Ry RS LREhE e S B Rkl Plardia i have an
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Sci 8 ert aln I ments
saxacng'rdupdmmhmmmnmm Isidcmhgm pbavpertéessicagbevd) ypdr thaph@bl antibody
) Z%r%%io .resi %ge substit ted I n ot her..enbodi men tsh.
re @t (eI P TR e Pt NS (0 achieve the
ma&%%%@?&ﬁ@seﬁ@ﬂc%@& 0QdR1G NA&sisHEs- téﬁnlﬁzheoﬂﬁfeﬁ{htl extensions,

anti body w Il have been substituted, e.g. from about

deletions or misertibng e thhypabadarseairnge petgldc i shebstriablgtdoorsn shall be
Ordinarily,. the anti o mutant w th inproved

coiBg Litergk SRR Gy P APkt "ant ho st d
sequwene®inarbd@tioh of BRshtiBSH B0IaRY RCHBlof RALANMERY of that molecule
identity or simlarity with the 5 ani no acid sequence

relétﬂveetptﬂw‘ewal@mémhb%ﬂyyl é?term@lﬁ@ AR aptedyleyabhie magiay Qv odetermining
Qﬁdlﬁ% &Etpfaagnﬁyopgﬁ%t gfégﬁﬂgﬁrﬁﬁ%&g&ﬂh@%mlb%g?t Irig% If?eferred

emlbeamten%f’/ﬁqe and:nﬁmata panelf raabbgdmuﬂaeasi p&ﬁ%ed hdésdredned for
Iar|t Wth respect to this sequence is
bingistg Bt & dipansiecy ﬁéagég@ém%@r@%f ORgeTBoRqf dhe antibody mutants

sel%@c@d fURShi srlmttlgﬁs 9@6@%&9@6tﬁ)na ?\5‘%&9% {olﬁlte o?rn?oré %ﬂ{ek Bf?ﬁlloglcal

I. e sane resi or sim . am no acid
actnesi adwsftm otmftrhlethaﬂhs amebogly ougalyes e\dﬂmmhemmbmdmg affinity are

ain ee above) with the parent
md}ﬁ??‘ﬁg@ egr Elcaaﬂcﬁ‘? “al i gni ng the sequences and
i nt g Hﬁﬁﬂlﬁlygﬁ‘tﬁ%t@) ko @&6&&35&%%4 be tsﬁ’bjé‘&@dl fVRirthBemodifications,
maxi num per cent sequence id None of N-term nal,

oftantiragsrdenanding pn hﬂleﬁenéﬂd R 108 s ermbody Fetletiogifications may involve
nserti ons i to the at bod tside

fuxj\[lhaeF Ialt%?tlond% r}g‘f Amujoaef %eguenc%, ISTIINT %eteroLIlogous poPypeptlcf’é(s) and/or
covalent modifications such as those elaborated below. With respect to amino acid sequence
alterations, exemplary modifications are elaborated above. For example, any cysteine
residue not involved in maintaining the proper conformation of the antibody mutant also may
be substituted, generally with serine, to improve the oxidative stability of the molecule and
prevent aberrant cross linking. Conversely, cysteine bond(s) may be added to the antibody to
improve its stability (particularly where the antibody is an antibody fragment such as an Fv
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
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construed as affecting sequence identity or
simlarity. 15 Follow ng production of the anti body
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estmé/ naglipche uspoo8ndsnshaly isdedHy isweicdandynaaenced using

corg&lne%[lﬁgrg%%?&c {:, ygf?alf { Ust %?lli ﬁ)nﬂgltegt@%ae Q%s th?t atrg' geg]af)le of binding
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enlemcapdenens) 4 promoferaarel & ﬂnmsplemognﬁnnmmlse@qemwe fors described in
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US IR Rysrs T e terenly o Yt ek  her o
t heggitdvlé RERLEIEE S BIRHBIR R Sxpdssin @1@ |DN)R@$ tﬁéeveetro%aﬁe%&n Are the
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ma%&ﬂs,%‘ﬁh%h?g%ﬂg,ed%c\igelﬁééc@acﬁ nas'ﬁcﬂ Es E%‘bﬁ 11980 LB EliHHeniformis (e.g., B.

licheniformis 41P disclosed in DD 266,710 published Apr. 12, 1989), Pseudomonas such as

P. aeruginosa, and Streptomyces. One preferred E. coli cloning host is E. coli 294 (ATCC
36
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nore of the above-described tripeptide sequences (for
N-I1inked glycosylation sites). The alteration may

w@bk®e/1bB3srade by the addition of, or substitutPCIUB3008/061513

one or nore serine or threonine residues to the
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ce Bin B R Shige) B deoig TE i gLt e GBI Gs BEtser
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kidney cells (VERO-76, ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC

CCL 2); canine kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A,

37
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waeooshamies ma reesia (EP 244, 234); Neurospora CPEEE82008/061513
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23: 2 3- 25 198 d
(aofet s RRRRR o Ty b b gL B IR AR R gy (B fomolar
(/ n m
e TS (PR AT 0oL 3 Sloantne ki ey cal | OB " ey

alspbometyded 343ppropita FeceriTationg drat e dsbe BRI thas siytied in the art.

g S SOt s AR Ry, AT i, €t iR ysed win

the@dst cell-l&e&@ﬁﬂ)for PuSe onpandariyl Hewjlspﬁreﬁﬂ\ﬂy’lfh@&@Wﬂy éﬂ'ﬂﬁ artisan.
CCL51); TRI cells (Mather et al Annals N. Y.
Sci W@B?S‘M re@nelmg@z)tﬁjc nIgRes, shecatibgdy mbec@w%cedawaacsﬂulaﬂ% in

theﬁéggg?rggﬁ%g%r d réﬂ% &E% (%te thé{nbgggﬁn GEnk SnfbStly is produced

V\/Ith t SCr expressi on or
intabdhilarly, wee fiost stepothe pantcmamdqebpuspmm haon ceimjord}aéeﬁweklegj is

rerye S 0 GRACTT ar GHEY E om SELEATTRG ¥t S St B seerecd
int@ R thddif s dpBRa B8RS0 e RGN eLstiBE sP8sthE 84 generally first concentrated
using a commercially available protein concentration filter, for example, an Amicon or
Millipore Pellicon ultrafiltration unit. A protease inhibitor such as PMSF may be included in
any of the foregoing steps to inhibit proteolysis and antibiotics may be included to prevent

the growth of adventitious contaminants.
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sequences. The host cells used to produce the anti body

of this invention may be cultured in a 10 variety of
wore@sas73@merci al | y avail abl e nedi a such as Haol/ES1H08061513

(Sigma), Mnimal Essential Medium ((MEM, (Sigm),

RPM (ggm) - ' i TRy

Nbd{gﬁgﬁﬁ%#igm, é?ﬁ%@?” rgggﬁﬁﬁéﬁiggggéﬁggpturﬁﬁgﬁg%gnexmnpk’
hyHosdylapetite shronmtegtelpltyi, gel, elentppbdresihealialpesliaad déSaty dheadnatography,

Wiﬁ%{ﬁm}g?l&rgﬁ%}ﬁgr%gﬁe' N ﬁ% Eg:gﬁ?e’% %&%Zzg ’ t_fBec A ngl_‘?e. efthe %llii'teibility of
préeeifbA ad ddaffthit§ \%ﬂl&ﬁ@@&)@ﬂd&&? thé@Bscid 2EAs AP ofQny ix}r)miunoglobulin Fc
atl .

5,122, 469; 15 90/ 03430, WO 87/00195; or U.S' Pat
dopggin Rat 1s poes9gsn tegyariidodis ddotan 4 ghn be esedediparifiomtibpdies that are

host cells. y of, .t hese nedia be syppl enent as.,,.
oo g1 T o S e I &t g o R Pl 02:1-13
(1488 Pr@sin M EULEdmmbARRASHLAI ﬁlﬁuseoi%ot?j@é%ﬁrf@ff h@h8WeBmma.3 (Guss et
factor), salts (such as sodiumchloride, calcium

al. pRYHWES .0 SEnth TaH b8 h atldr masuk fewbichshettliagy HERES) attached is

nucleotides such as.adenosi a t,hym di ne .
b EE AR Bt ERRAD iy e PR P iy such o
cofiefddneee @lssd sTPofartyfen6ORPYVBES cHS biddW Yorth&seMéw adtes and shorter

final concentratjons in the mcronolar range), and

PrefiesiiRsEMey thap caiy by yedieisd vaeregipssolhises thasplibadyegomprises a CH 3
eSS I Al s, Q .J.nel ud t
SolfSRERAELURE OET! o5 1 238 B8 AR gt o
putilegRns®itek @dhhiquéd@r prdtein phifcidhtsuéieaL@ndiohhi@diSon an ion-
such as tenperature, pH and the like, are those .
exefiapgs erlamy. elsawl wackitatipe Rrystse Pbpse ML cgheemitggraphy on silica,

r LN -\ nt to the ordinaril )
onEBRHFRER i BRNSEP R OER Sl Bt % dkhiolen
ex¢agg@fdsinieeh Banpdieaspird deiddolunin)a@fbintio®sduyingl SDSIHMGE, and

peri plasm c space, or directly secreted into the
amppilgRsulfgte presipaHtanGe §lse qual%kml@@@ndmm o reanfibpdir foybe recovered.

as a first step, the particulate debris, either host

cells or lysed cells, is renoved, for exanple, by

centUsed oyaR igamiaroniskst rafi |l trati on. Where the anti body

is %gcr%éed int.o the nmedium supernatants from such

expri@s §iJR 28irgpripts ohthe RyEaY AV FRfion; nsludmeriledlinaintCBhe

anfidNG aAd g&g}ﬁ%ﬁf;it o, xAhd @l % i%?&iﬁhf:‘ cORARGERML A QPhcellular
filter, for exanple, an Am con or I pore I'Ti con
pathbgenednidl drcétaiiog pathbgensArqur tteeaselatinhi BhoprhesTRly @sagonists herein

PNVSF be incl,uded i.n. an f the foregoi steps t
car} SIS BROFRGTYLS Seariresittulserecansy HaurRerhabas: ucn
infBdtRWES Blscast iec| IO Witho Of LiBAMEM VA& 6N RATLN BllhEn 38

WD 2008/ 137338 PCT/ US2008/ 061513 The ant i body _
imgpopprsdictionen visvedaNechdprbin AhB. el ¢ sirgametnes purnléy eigus (HSV),

in for e, . dr oxyl i te chromat,ograph
e 08B RIS FRafein B Y LOBEh ! B A 1R )
infediioasmti@gsarhysed bii gabasatd, sidht 3 QMR QRERPMkidhaMeh species, e.g.
the preferred purification technique. The suitability
Leighmanjp graggmSehizgsaamn srerichi krypanogema sersprenens! kasterigbinfections, such
. . a . 0 C i ..

o FRERORE-AREL bt S OS] S 1 IR
psedotpbierchlpsiaialinook! sty piiaturiane Listeria Monocytogenes, Streptococci, E. coli,

Staphylococci; fungal infections, such as those caused by Candida species, Aspergillus

species, and Pneumocystis carinii.
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based on human y 1, y2, or y4 heavy chains (Lindmark
et al., J. Imunol. Meth. 62:1-13 (1983)). Protein G

wo goosasesrended for all nouse isotypes and forP¢IIDa2Iv08/061513
.ganmma. 3 (Guss et al., EMBO J. 5:1567-1575 (1986)).

The I {]thén ttf?e @ﬁﬁ%&té{l}%lsﬁ %} tﬂé h%’es!:ﬂt mﬁubﬁ 1%1{1@1?1%%?0&'1&@ anti-

nmost orten agar os trices ar€ aval
CR¥e @halidied dnd fsigatezlns thatof, cmbsmﬂeh t@preltntammtanet|ckdrance of

erRBor s £ B lesl B R R} IR GG b f ol agnagonists
hefeﬁ{‘ﬁﬁ’c?u@i‘i?t?'n?ﬂﬁ-cbrc‘!‘dfetnﬁoﬁgﬁ{r%ﬁent\gﬁfeﬁgﬁﬁg Bk LRWor

conprises’a domai n, the Baker ABXTM resin
thrpgboTytoBakeer , Phi | 1 psburg, N.J.) is useful for
pur i rotein

cati on ues
P PP GRrHBrouReA s Ao he Bl b fard dxcarngeby
m&&@lﬂ@eon@ﬁchuﬂﬂ Qenpiied (ﬁl'cﬁ al b@&ltlb%@y%%ﬁlﬂéﬁgsdé@&gree of purlty
chrona raphy on silica, 15 chronmatography on heparin
F&ls%wp&gmﬁwwpmbwamﬁramxmmtﬁ @"rstabaluem{Remmgton S
b 51 S8R (el A%, ARl ARRR
chronma ocusing, jiX anm

AcpeRehlp bz&&hleﬂne)aﬁlﬁelﬁls s0staditizdrabicenonenendi g pAtstdiéhe dosages and
anti body to be recovered. Uses of CRIB,gonists 20 The

cor@QPtjﬂéﬁﬂSé@f@#ﬁY@fisar@rln@lﬁée buféae pichi %ﬁ\P@ﬁ%HhéW ciitigkel apdioplepr organic
t

au?%%ﬁ 83@3“@1@%&6?{%({ %g&j) égﬁlnﬂtflgcrlﬁ%%?én rfglp[ éfesg Hﬁﬁ %8511‘[ 10

residves jgody feplides; ppadihogech @ndfunm aldbhm&lf,igﬁgitipa)t hﬁgﬁﬁéglﬁblﬂh’IS'

h %7 |rc Iatlon Thua,.tﬂngng ant agoni. ere
yeRRne pabe s FeBre Paht iy Ryl dPRe FMING e 145 ElyCine, glutamine
asﬁ%asg‘?&s 51%1199&@19@@1*% $HER ARG BB acBHGs dnTo8f: L ABShydrates

di sease includé, without limtation, viral diseases,
inchusdiire glscranmaniRBe; mn@mefqmlaeng ety ugh@HEYLA; sugar alcohols

atitis nd Vi.rus s si npl
suc Ry T oVl o ek S By e nonionic
sur{ARMs suh aB UaREn, m@ﬂohic@ eRprGrus (HPV) infections;
di seases caused by Para5|tes such as Pl asnodi a

speé&iogpounds tefhramehios gre‘cu“ve @dm@lgratlonémesh hapfcaleprdjigns readily
acc%%gsh%ﬁed;lfoyn? %88{{ h“?&h té/rﬁg (Ptre%n% r?? G 1aordto or, f%llowmg

ter |ons caused

h@whﬂ@b@@t@ﬁmaunmﬁum@htlcuIar Nl tubercuI03|s M
| eprae, Yersinia 30 pseudotubercul osi s, Salnnnella

t ypﬁh?rapwmcomp@ﬁlélpn%m% R® eW@fblélﬁé%corsw@rphader&mterﬂE access port,
for%g%%lglg, % ﬁ@gﬁﬁﬁgggggg%ﬂ{ g%gﬁj Vléllg{agl pexsgf:érbeegﬁ'le 1iogg‘ch‘?/podemnc
inj¢dmenmoadisti s carinii. 39 WD 2008/137338

PCT/ US2008/ 061513 | n additio he CRI g antagoni sts

of tHRe'Pies PRYERT SAn a‘FCHECF o OWP(S‘E‘& > Qi ceRgyor
inf@iéd BPF@Send 15&9193'1@&6%1 'irhl"aarc@@faral Ciﬁ‘t?arﬁﬁscHE?qnltrﬁ)cular intraarterial

prevent unwanted cl earance of erythrocytes or
or plrakesionalgotths, dop bal edmphisinaion, erepepsemeCRElgascAgstams as noted
blresult, the antagonists herein find utility in the

eBYVevention or treatnent of henolytic anem a and/or 5

t hr pebiaaNEeEemi e, the compounds may be administered continuously by infusion

— 4

7e§cake or lﬂ%ﬁ%ﬂué sz)futlons

into the fluid reservoirs of the CNS, although bolus injection is acceptable. The compounds
are preferably administered into the ventricles of the brain or otherwise introduced into the
CNS or spinal fluid. Administration may be performed by an indwelling catheter using a

continuous administration means such as a pump, or it can be administered by implantation,
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Therapeutic fornul ati ons of the conpounds herein are
prepared for storage by m xing the conpound
w0 deat3fBed (such as an anti body) having the deGT/DSI08/061513
degree of purity wth optional physiologically
C . [ , i.pient r ili.zers. .
o £ PR GBBh ER o BT BUROGSI Bl BURRL RS iy e
cofrpomdfcah Yo pjedted eaowkéir@ticalyuaplmtaiadadhilans: chkbnically infused
Acceptabl e carriers, excipients or stabilizers are . i
W1Hb§;p gipofiogmpte pbm@H]fngs.a§ul{qqgms@ésd§1g§)saﬁﬁ@avallable that deliver proteins
) C
D A A TR L I TLH LG RePHGp A be refiled
thimogh oisdardnsl theic Heldiengragsscorieiset aghalt sligicahbltasehtam. Examples of

~weight (lLess than about resi dues) pal ypepti des;
sl BT i PO bR B PR R GR SLbcutancous purmp
del I¥BUPEGRRYLY iR acerEBFEF QR IdrGn RGIY TRG 818 4 6Hal®Simplanted drug
ol yvi nyl pyrrol i done, am no acids such as gl ycine,
degyvery amitere arclthosgsyrad 4 the adramgitratine opdofapgng elopamine agonists, and
nosacchar.,i de di sacchar.i des and, ot her .c ohydr at es
o R TG SES LR RAOGL, SEPafaR AhiEt «EHandmiG titse
dea@ol by sliethhugh, ENtAl Tugam. 8Lisshoks71 $1987) amd itk fds, et al.,

or sorbitol; salt-formng counterions such as sodi un

Mandistrdndh#bHi%87)-sur f act ant s such as Tween, Pl uronics
or f i.n: VIi.vo .
Oy PR PRANO S AR HSE e bR fiok ¥Ry semipermygable polymer
madesipticshen obyhdped tntds ong tiimsughmet@apsiged Shithiatd adease
nenbnaqgf, qrior to or follow n | yophi |1 zation and
GRS e LR B T e el POV BEBO 6V S B Ny 1B Oheleiaas 481,
cob(ngn%eﬁ & Qnélﬁ_{aﬂﬁ[: agia\éh@ gaﬁ te%}ll—lLe—%ﬁ%ﬁaﬁé (EHQJIgaﬁ, et fap.,r 1983,
exanpl e, an intravenousS sol uti'on Bag or vial having a
Bigpayppes 28i 67 epabl @-lpyrexykihybdethvicgy late njlecpéroat atedétid leJ. Biomed.

5 Th f i.ni strat.i IS i d wth kK
Mg Road S5 e dobPorash TR L20bne BERE Finkl iebie  neer, et al.
1d.) Bt pAPIT-{ Ho08RIro xR GEIEPIPaI33 98BI B d@Elcase compositions also

_Intraocular, intraarterial or intralesional routes,
incfeslsi lngboraalhi eritspped ¢ampovors. yhigusindiergdpared bagethods known per se.

st ens nat bel ow. ,F in cerebral t )
(Eﬁ%er%%,oeﬁ ﬁld,aﬁroc.q\l%etﬂ Acgﬁf N %22?6(;8& (&% ﬁi ﬁuwgﬂ%’l e§ ag,: ér’oF,Fl\rfégt}. §¥ad. Sci.
US3077:0030 £1980Y; LS P4t €86, ¥ ARE 946 tind WS4 ENSBs; AldtHoUEE24A).
ol us in{ection is acceptabl e. The conmpounds are

b I
Orgingfilyrbp | Iposaanss Arestidh@smalhtagoutid Oudih Angstiosppnidrectar type in
Wh?({hﬁtlhg 118{& %B%?lg ¥¥' rgg?alt%ﬂfu%g%%%gg% g{&ﬁ.g/rokggle t%g r%ﬁé s AP Il)roportion
beinpddjebied fig thavpdhelrtherapyng a conti nuous admini stration

nmeans ch as a punp, or it can be adm ni stered by. .
i np L ymamasitapr egbre cempenn bt s beespgitically will

defend; for EXRAEAIRRTRL th.b\_qu @R b RRes, We Bute of administration, and the
sust ai ned-r el ease vehi cl e. Nﬁre speC|f|céfIy, tﬁe
corgoinpoeliits patamt.becconjiegdy edwilhbouglesahy fmitlsathksapist to titer the dosage
| mpl.anted carnul.as .or chronically infused wth the .
and RIS B L o i a® Mt oupilatiahpomgbe dpebeutic effeet. A
typraRHAi AR Rad Mt ol 8lro¥ SlonPARILE T NS /ke to up to 100 mg/ke or more, depending

on the factors mentioned above. Typically, the clinician will administer an active compound

unti] a dosage is reached that repairs, maintains, and, optimally, reestablishes neuron

function. The progress of this therapy is easily monitored by conventional assays.
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through a small tubing to the cerebral ventricles.
Hi ghly sophisticated punps can be refilled 5 through
wo b@sakizss and their delivery rate can be set wWeCTU81008/061513
surgical intervention. Exanples of suitable
ade‘&hﬁ&f c@t&ﬁ%ﬁ%&hQ&%oﬁ a?enﬁilugt%géa/ %; Mle‘c%ﬁ{)\%[\[% non- llmltlng
i nvol vi cut aneous punp evicte or con
Ekbmmkﬁcerebroventricular i nfusi on through a totaIIy
i mpl anted drug delivery systemare those used for the
adm i on of dopam ne, dopam ne agonists, and
choldengb s o AIRMbSbRalt AhiNoaRe kdRE CRAL hahSCRIMRARI el
nodel's for Parkinson s di sease 10 described by
Har baugh, J. Neural Transm Suppl., 24:271 (1987) and
De Y&bamwenakantidbdies tavpurindCRbg ﬁnu@R@@ve@qw)ated by injecting 2 ug

or PRt Bhe pEp e DT S Gl ChR FROCuRRPERE: hfos

terﬁﬂﬂﬂ ed p@fttdn“df@ﬁous@ 1861 Yfih hiBho pRéspAb§/T AFiANSMeBSose dicorynomycolate
Sustai ned rel ease nmmtrices |ncludeN%»Iyesters
adjpyartagerisa, Hpomijipadtlil ysthe tnogpadegf BONE.O)anipg 3am4 §E3 gpenentech,

Inc qi"%{es % %Qﬁﬁg%ggﬁlgc}r%;f’r&fé gligﬁt %?Pe%g%%}"\%ﬂfgﬁ?xg

¥.1 (ATCC
| POl yNEr S

#02&5937) mp@lbma(czrmyﬂp&wa{wns MRidagédeatedindtlndiTere-LFH (PUR
et al., 1981, J. Bioned. Mater. Res. 15:167; Langer,
905 gmuschdde cyugated @ aglsycm@tzmprre Heg endy (8xadEstatiec tag) for binding

aff{ %139 ?r]ré{gllﬁgs%lﬁgé}&r)es 8151% glatl ics vggre In%&i é?f Il}/nb%’l rtéé/ gl;hﬁs“%)n

| ncﬂmgrﬁbthdrmﬁﬁl@'mlohbicl&ﬁﬁl hﬁﬂﬁlﬂi’esct@lﬂi’ﬁmm Sind WaCRINg-Clait rz)ere
prepared by nmet hods known per se. Epstein, et al
geprged brge-immaRidne @@ﬁRI%bPe@géR@ié@slyouSHﬁa%g wighta Gfterminal Fe

oS T e PR g MR BRI 8 Mgl 1o R form v

a GEIedrinnﬁi Ft yorttlbe olfihpmsn) @Sl)diyenﬂf:tlmg@ pgrdikehch(rabOR1g and huCRIg-

- 800 Ang s | r pe in ich the ljpid
shigie i Pty oM R s soBBRenoma dHEduvar orixa,
Hahgﬁorﬁ @\}I?Fltnqge R{O%QE bt BB (KB AhHSER] 1fiQhest IT%phteal nodes from

therapy. 25 An effectlve amount of an active
m1@Q)Wpt@lfn@dt\mltlbﬁmﬁhrxgaweunww@mmm | Hattiidonm ¢dlls vebepearesned against

ool gl B P AET P Forp Rt s QBhEfXg e orbon. Ce

lin@Abrb@tling NRIRERL R@rYclohdd WY lihithe JIREBESary for the
therapist to titer the dosage and nodify the route of

adniChreteszatonm dybadens sepermtatst ir theitreapagty tedilock mouse CRIg-
1 a eutlc ical dail oS

SRS CRERwi e HFBER! 0Py HERRST AR Bt o
dependlng 30 on the factors nentloned above.
Typrcally the clinician will adm nister an active
conpS¥BBC 2unti| a dosage i s reached that repairs,

Pﬁhﬁhﬁhgf% @erizgt%r.{m ocldEF A %Bh&ébﬁﬁnﬂ@ﬂf d huCRIg-short

noni tored by conventional assays. 41 WO 2008/ 137338
PCTINIB82008 b 06 B ¥3ndikg tat (ﬁérg-@@t aising (GfOchis innwvlemad winh anti CRIg

] t |1
blo%&zﬁbptéém}z o 4%8 O%}S 61?8 cel? wgr\{cmcg 1ecrl] (\)erlth t{le antlbo%les for 25 min at 4 °C
and washed 1x. 5 pg/ml (27 nM) iC3b was added for 30 min at 4 °C, washed and analyzed

on FACScan. The results are shown in Figure 6.
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Exanpl e 1 Generation of Mpnoclonal Antibodies to

MUCRI g and huCRI -short 5 Monocl onal antibodies to
worwosna73@Rl g (nMUCRI g) were generated by injectPemUR2098/061513

of the i mmunoadhesin nouse (nmu) CRIg-nFc (PUR ?465,

nous : 1 r ortion .nouse

| gG 0@%%1%%%%%%%@%@% @I%%iﬂgyl%q{eger%cal rggéages. BrifTREA Sells were
ladigedirspno ny@odndtresuspajded anter(o biuffay cdd@dthing ams gd¥iiln,ilMmM Ca™ and

t Q0 s,.of B6 (KQ mice Jand 6E3 (Genentech,
1 fflp(ﬁ‘.\%g, {f?\%g. ﬁreg.eﬁﬂy(ﬁ’(ei 1%1@51atqdywﬂh0rn\6&1é§l FrétpRndEcepenoclonal
anfibSBek (\%ﬁmlﬁgwﬁlﬁ%&ﬁeb}f ﬁEﬁ%s%@ Q&gﬁ&g%}te%%h%g for 30
cells. Hybridonma cells were screened agai nst
minuEREg e (1RURate@ 05, diffengsiecoBRbgrations oiyas &8ilabeled iC3b (Advenced

s TP RO g ot bRl o bove

an@Biaie@dbies7WEAB4 T hRNPYS DY H. iﬁmaﬂng%fG&hﬂkhféﬁctR?Mbins to CRIg"®"
anot her st UQLX’ nmopgcl onal antibodies to muCRI g and

FARICR] apd<Hdliet ™ 188 geRewas exhlunjecs olliermmitis zaimghown in Figure 7.

m,ICFﬁq}gl m(:)% 0 PIL;JaIcD?in940 sl OHCCRII W t)’] 3rtpeer m n% he ophages in
15 portion P g ) Rl IR G- SHEr X hURE Y BER
virl@ 1P&itotuatedl sORIrg lshgsd arfddneabatddhvigh & W RRdtt Nl /766r 2H 1

portion of human | Gé—.% by injecting 2 g of each muCRl g
m%aloﬁal@nilaodléhoﬁahfhgfh WRhSUiBeisisH o plaal 'y balapgsidgsalt solution (HBSS),

: [ : . UV [ 0 A
AL ot LGP, A P By o
mi6&E8s. Idruti apesnizéBpM-ndas wasdes atidamo RiPMendefiged tis @@ocker at 37
e R g e S SR A
forglie 7:@?—)&94')3&{(1 /BY-PEO (HICR S fRMERIQaSRAT fvith 93&%?‘[9 ‘detect dead cells

I i nes producing anti bodi es were cl one
and delirtsi pyftatiihawbitarg orCvafackeeehlzatiugs cofls tyterwabboditwice to remove

an P8 g S Rt R Gl o ARG L e F with 1%
forfrla@tléh@e fbraBthotrs hePorEX@AM Lorda FLOIR €W hAEREHEsG&hERN The
of Monocl onal Antibodies to nmuCRI g and huCRI g- short

resplihitgishe wh ipFighc3b bi nding to CRI g-expressing Cf1 0O

1S .1 n d,wi.th i CRI bl ocki ng. anti badi es: .
00" Db PR HER 12 4l PP b Bl B PRk B Wi e
rec2fedtwo ajcdiofs oANGD MaSHEE bloskind a@liFddy(RS d%ﬁ&% b.i&%a M.
on

. .added for 30 min at 4 C, washed and anal yzZe .
infechiogc lyectivheweesuls gpait.eOshdwnlaian, icgurase Bifecadl wth 2 x 10e7 CFU

. / /06 Bl ' i ndj f
PR R R RELIRARSP LB DA P esnce o
bam&i£by awaged colspidn givatoant ghiesuspRndad ihfisareA&). The results are

buffer containing 1% gelatin, 1 mM Ca++ and nv My++
shavigtigure@el | s were incubated with or without

o e R A R
Th@Method used in this experiment was as described above, except that instead of Listeria
monocytogenes 2 x 10e7 CFU Staphylococcus Aureus strain M was injected i.v. The results
set forth in Figure 10 show that the tested CRIg blocking antibody inhibits clearance of
Staphylococcus aureus strain M from the circulation leading to decreased bacterial loads in
the liver and increased bacterial loads in the heart, spleen and kidney.

Treatment with a blocking mouse CRIg antibody inhibits paw swelling in a mouse

model of passive arthritis (Figure 11A, B.). All animals were held under Sterile Pathogen
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5 mnutes cells were incubated wth different
concentrations of A488-1abel ed i C3b (Advenced
wRe@8aswsBs Technol ogies Inc.). Cells were then PCDUK®AS/061513
for FcR-nedi ated binding (as above) and stained for
[
F R i) B GO AT R BLENALRS Care and
Ussdonevidico at &dnenltud. Aethulis svas rr&iusdstbb\mmy aetibn gsuﬁean?arthritogenic

mesaelppaisf PoShidi e RoBagl et ol b perT L bdsfon
La%?ﬂa't& )"@ri%ﬂkr 32/ ﬁl%QﬁL a8l Qo N HRAL S aliif Ui Qrw¥ ihiaetdl 1rM]a/vZ&ously in

1 nonocl onal antibodies. LM A488 was suspended
mice fqlbmcdsv deab ey indnerisaicak lmmqmérHESB)ZS ugn»fxldtﬁ Wilich were treated

w1r OZ% mtge k% . orrf%mxr'cll té{%%n%ﬁ gioeas@ﬁ pe ¢ ntrol-‘li‘c) starting the day

priop &04tibedy Lnbécﬁés 8C W¥al8al tsb&rih gadl ghesh r toPm BIPY) @R the Hip¥REnYN binded to
rocker at 37/ C for 30 minutes. Cells were chilled on

thg pegure|9f raed™ PP FcR- nedi at ed bi nding and st ai ned 15

f or . / P [
| eI WP Hope PR HR Bl EABE GG, sels
exﬁ’feEmIg mooobaRin gnm(DRI ger flarshegved &ngnienide st ltimhdrﬁCR@ (eluCRIg
twice to renpve  any unbound 7- AAD and

hed
(S)ahﬂCB&&L@swerqu§atﬁé Wéths%l%%ﬂ&%aemﬁgqtmtmdy fordsgmin at 4 °C and,
% f r f. upni ng on a
e Y
ShOWZEZWOEIOﬂmbeseSGna%ﬁ{Mde)bﬁg’(bzﬁtﬂn@fa C.l?lﬁag}neﬂt[s&ﬂﬁﬁz &oss-blocking
Li steria Mnocytogenes fromthe circulation:

mongelanYer oG i RpidetangHdCab bndiego mwetﬁ%lcgkwgessmg CHO cells and
huﬁaﬁﬁ lc@eg%xf)ﬂassﬁgm@w Qéllsﬁﬁcuboht%%?\é{hgaay Rigrglgaé:lﬁ%&lt\ll\l;é)glgs. 400,000

I njectrons were hrs apart a er
CHO b eltst d T -t I'We2€ mal&h%tﬁllﬂté antibsdies foa 2oniacy t 6gemeSwashed 1x. 5
Bl ood was dr 10 mnutes later and anal yzed for the

Hephidgdned 16Pb “waedidad lar BY mémat i gveshrdandanahyasdeon FACScan. The
raﬁﬁggglgg&%Q F@ﬁﬁJ 'heart |nfus!on plates The results

own=n Firgure 9. Inhibition of the clearance

Of Sublp Myduaoa s thrlwhetastesivatRinb MRIQRnti bedied baaud 8t bBiding to
g met hod used jin this experinment was as descri bed
CRA% NAdon @fe@éb%oa@fhiaqn 3 perisar ristes bindiag (uCRYp po diprest sHeace

mo%ltéregi% 0@\'1:5t§tn§ﬁ)§] Y@ HRG& R MI?%SC ﬁt‘/ { Cag’lbpln%ér/&@‘g

|nject The results Tset 10 show
t hatDi\ne anesdirg ailGRICR [p hodtkidig vamt iHeadiepogifet bintler the terms of the

B LT aaih BR Aeaihg SPb CaLtr e B pacBp ] L YeEaRe v,

Madnfssa$ lwAlzovmzmdum(@?@@ bacterial |oads in the
heart, spl een and ki dney. Treatment with a bl ocking

nnuééu@ﬂmg ant i bodTiGthDiepesit aw swel | Degodihdaie mouse
nodel of passive arthritis (Figure 11A B.). A

20081 157338, PCTI USHO0BIBA1515 Fr oe CoRIE ohe WA

ani mal experinments were approved by the Institutiona
Ani dRI0Care and UBEARIMMI ttee of GeneMaeeh27 A00Mritis
was i nduced by injection with an arthritogenic

2H1 PTA-8300 March 27, 2007.

These deposits were made under the provisions of the Budapest Treaty on the

International Recognition of the Deposit of Microorganisms for the Purpose of Patent

44



10

15

20

nonocl onal anti body m xture (Chem con) in six-week-old
Bal b/c m ce (The Jackson Laboratory). Briefly, 2 ng
weotansizsgol | agen t ype 1 antibodi es was i nj ecP@€dUS2008/061513
i ntraveneously in mce foll owed 3 days |ater by
[
Prbggedglt d tfl@ﬁﬁ@l&&ﬂl(ﬂi’sﬁﬁ&%&{a }Ngéln’l Eg’sé%regaft | k;[(?ds aStSIEI%S maﬁﬁlance ofa
vighlgGlfure shthy rdepoxtcfnt B(d)lyeeh_‘ﬂ: Jrostiae it @f Hb}ﬁbsdaﬂhe [depddits 811 be made

ant.i body . ipjec n. dinjcal corln was perforned b
avaaple AT s Btise Ihepiddhs Budael s @ Brbiegbo an agieement
behif&%t(ﬁ@l@ﬁte@h bhockh M@tvl&ﬁ@lg&sﬁ&@gemﬁlgﬁt 4. &Qés%ﬁ'l'{‘ydjg‘\%ﬂablhty

human CRI g. CHO cell's 10 expréssing nurin
of (ﬂm@%@)y adithg hétuschoifﬂhe dnpnbsit@m @hev;m’oﬁc apowfssiumanf (BRngrtment U.S.

huCRI bat ed th
P LR ad b O A BV IcERag by e3a0mu Bensaepligion. whichever
cons hied, macsana xaashion d‘_f/fﬁsﬁxégeny-rﬁ%n% %%félrﬁxi?ne@rb? {RhoW

in Flgure 12. Inh|b|t|on of nmouse and human
Capnnigsinaerted P@?ﬂf&@@gn’@ﬁd@aﬁh to by antided thsrate k¢q®gdmg to 35 USC § 122

anmoé&g%gm ARk rrueess ursuaﬁ_&%lergeo(ﬁ]%c(?%ch CS? gl%ﬁﬁgliﬁg w1‘81 particular

refefinge E)XX%G(SGIGZ%@) THR élssﬂgﬁbé &f the 9t3§éﬂt%?pl\i\éa'hbn aBd horkd Bat if a
EI ocg anti bodi es: /400,000 CHO cells or THP-1 were
cu et iinen SRpaHoRPwWE Feopt o ay dgatroyed s cultivated under
S St e e o, o R R B R iy ot of
theavaees hoxanlabibityFo e de[iﬁlted]' mhleeiallishionToelid cb@striidies a license to practice
hchar acterization, of CEZ nt i bo es. based on bi ndi ng
the igveniignReantrAYSPEN ofrlBt Bhis erat ‘H%Slﬁf ﬁler?HBhO%Sf%f Plyggogemment in
acrdHcBithaisGRtG PRvst he cel | surface nonitored by flow
cytonmetry, and bl ocking of CRIg-C3b/iC3b interaction.
c DNAd! patervdnd é}t®&tm€-1@rﬁgwamtliddod itlesprasmespeadivation are hereby
s: ted und of the Budapest Treaty with

I%e ter.
errﬁ% APERTPEEHE p’ée %ﬁ’imtedgghe@ofmuéﬁ’ ion, 10801 University
Bl vavhile tMB?fb%érﬂSnve\{ﬁoR Baslbebn Qed?BRd Mefe@élf@@o w%gt are considered
Mat eri al ATCC Deposit No. Deposit date 14G3 PTA-8
to pathe ipeeriic opbqdingmeoit BTA-bR20devapd ithap 7he 12@@1710n2$-l10t hmned to such
0 h {. These epo
oAy e Do 8y R0 e SRR HIFRER ) B Roinggons ana
equindlednt atclaRadlwiRes agniptritand eéope e tHeppshdedaflaims.
M croorgani snms for the Purpose of Patent 44 WO
2008/ 137338 PCT/ US2008/ 061513 Procedure and the
Regul ati ons thereunder (Budapest Treaty). This assures
mai nt enance of a viable culture of the deposit for 30
years fromthe date of deposit. The deposits will be
made avail able by ATCC under the terns of the
Budapest Treaty, and subject to an agreenent
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bet ween CGenentech, Inc. and ATCC, which assures

permanent and unrestricted availability 5 of the
w@ewgasip3of the culture of the deposit to the PUbUS08/061513

upon i ssuance of the pertinent U S. patent or upon

| aying open to the public of any U S. or foreign

patent application, whichever cones first, and

assures availability of the progeny to one determ ned
WBAT s AL SIMEPNRL ssi oner of Patents and Trademarks to

be entitled thereto according to 35 USC 122 and the

Comhi ssi Orfeftegnfagprist Hegkingathe bindimeet o n@ﬁl‘rﬂ:ﬂeg@hmg CRIg polypeptide

?Ega%di‘%rﬂ]g%fgeatng grﬂﬁiﬁhh%?ke{z% n{eglgéeglfclgél - dnengengge gﬁar entry of an

inttaheltularfpathogauditdiwaging bin irecethil @rpatogerofiord el}imﬁtohl@hﬁ uld
die or be | ost or destroyed when cul tivated under
suitable conditions, the materials will be pronptly
repbacedTRNCROL alrftdg%ﬁlst el it NwBARRTNES anﬂfCRtha%U@@d}Eor a fragment
Availability of the deposited material is not to
theg@hst rued as a |icense to practice the invention |n
contravention of the rights granted under the
authority of any governnent in 15 accordance with its
pat ént | &wsCRIAY dntqeanientf cdaioh 1 whieh &t aumendobdrat @nibesy or a fragment

theSdFed in the present specification are hereby

expressly incorporated by reference in their entirety.
VWil e the present invention has been described with

ref%rence to what are considered to be the specific
di mehissCRigraniagopigt ¢felaimderaereip dha anaibodihbagmené it setsated from

the g?odﬁ%nélbtmgt(ﬁ Gab q?a%u@gab )% QCW&@L'\/H?@A[’? co%?»lem%tarlty determmmg

contrary, the inventi ntended td cover var
regmdﬁﬂl?déiagmnstsdmar %mllbodﬂaft @mlgl? dhaol andibodywnblaculed, hﬁnlbodles,

i3l oA Lt RRREE A TeetheED 1 5. 1

A CRI g antagoni st bl ocking the binding of a native
sequenc polypeptlde to C3b. and/or i C3b, and
i nhibi t ?th eGnHs sk E ¢ lakB Fpv i pRe ista @@ﬁ)@l@@élrﬁmlé@qlx kinding

ess@faly tPhhe e é;ﬂ&)ﬁ)@ﬁ@i\ﬂ éHtla@RF?inglgg@psceu c‘z[ie?!fg(ﬁﬁ ﬂ‘%%r% consisting of

i ntracel | ul ar hogen fro
14T G Dagesili Pé@ PIFA- &Iﬁ)mDIQMT@C Dspait NnPilAGRI%) and 2H1 (ATCC

De]gog{tmogiLAOgJO ), ?Q% Iﬁtent téerﬁor}er eof. 3. The CRIg

agoni st o i s a nonocl onal anti body
or a fragment thereof. 4. The CRIg antagonist of

m 3 in the anti od fragnent is selected from
t heé gr oJﬁP égﬁg,ag?gwgstdﬁ E VR is appoqigelopal agipR Ig antibody
selecfdfroh2ihe @A SANRIRENLES I(Mc@%@ﬁom monﬁrA 18998)‘3 9bef (ATCC

(CDR) fragnents, |linear antibodies, single
Dengsitt | oalerﬁépgbqnde?éﬂ (#V 17® Bepess, Nl PABo8 (93, orarfcagment thereof.
mul tispecific anti bodies forned from anti body
fragnents. 5. The CRIg antagonist of claim3 which is
a rnoclldwdlRIgatiapedyt o clath Agvherein said antibody is chimeric, humanized or

human, or a fragment thereof.

8. The CRIg antagonist of claim 7 wherein said antibody is a humanized antibody,

or a fragment thereof.
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essentially to the sane epitope as an anti-CRlg
anti body selected fromthe group consisting of 1468
W@ 2008@3Beposit No. PTA-8298), 3D 10 (ATCC DepoBRCT/UNIDNS/061513
PTA-8299) and 2H | (ATCC 15 Deposit No. PTA-8300), or
a fragnment thereof. 6. The CRIg antagonist of claim3
which is a nonoclonal anti-CRI g anti body sel ected
fromthe group consisting of 14G (ATCC Deposit No.
PTA-8298) 3D 10 (ATCC Deposit No. PTA-8299) and 2H1
(AT No. PTA-83 a fragnment thereof. 7.
The CRI g {léb@&rﬁt@f)ﬂtﬁtofa? i) gﬁ%l@rsétdﬁn%%tﬁttulamqﬂtﬁgey 1s selected
frohsSth€ Bl ks stth g WRDIELE paFasitAOb4MF RN fune! ar Jriofgment
t hereof. 8. CRI g antagoni st of claim7 wherein
said anti body |s a humani zed anti body, or a fragnment
t heg eof / USZOO 1513. 9. :
CRI gﬁantg}geonxg%%%% %Eggfgﬁaﬁmﬁ erern Sglal gloﬁ?nr lastc?glRTWﬁ ar DNA virus.
pat hogen is selected fromthe group consi sting of

vir ite rla fungi and. prions

The! BRI gﬂgﬁq‘ﬁgéo%%?méto SohOo iR s Vi i ss'attﬁ% &@ﬁl the group
corlsStiAG o N A imAND N Tdikhey vikds (NS, I{é&tﬂls@@t[ﬁgﬁﬂ 'Cs&lrtgf herpes simplex

claim 10 wherein said virus is selected fromthe group

virgs (91 ettomggabtvinig (e Vi nprsirortBair oireh 5B V), pog hyrranapilloma virus
(H atitis A B, and C virus, herpes sinplex virus
V), cytomegal ovirus (CW), Epstein-Barr virus
(EBV), and human papilloma virus (HPV)). 12. The CRig
ant oni cI i m.J9 r.e ai.d thogen is a
par &5i teﬁlsh 1 a??%o@ﬁl (él‘l%ﬁ‘t‘fg‘ﬁ e S% P&ﬁ‘gg?ﬂ i§ 2RSS
sai d pathogen is a bacterium 10 14. The CRIg
anta on| st of claim9 wherein said pathogen is
fun g CRigeingprysteniichdd il whergn S@ﬂa?pthpgemtﬁerbémrlum
sai d pat hogen is a prion. 16. Nucleic acid encodi ng
an anti body of claim3, or a fragnment thereof. 17. A
conplsi tTherCRlgmptaigsiisigpfalaGRI9vizm¢in gaidipsthogdn is hdimmpuk. or
claim3 in adm xture wth a carrier. 15 18. The
conposition of claim 16 which is a pharmaceuti cal
conosi tTHRCRIEIntaboiietdTRthih Orwlhdnélh baitl | %ogéﬁil i9apEdhat ed
conpl enent - dependent cel lul ar entry oiP
i ntracel | ul ar pathogen, conprising adm ni st ering to a

ma [ e
BT STy G S SR OB sy

20. The nethod of claim19 wherein said nanmalian
SUbﬂ’f‘\Ct A éononQ%%%nc'omprising a CRlIg antagonist of claim 1 or claim 3 in admixture

with a carrier.
18.  The composition of claim 16 which is a pharmaceutical composition.

19. A method for inhibiting CRIg-mediated complement-dependent cellular entry of
an intracellular pathogen, comprising administering to a mammalian subject in need an effective

amount of a CRIg antagonist.
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21. The nethod of claim 20 wherein said CRIg
antagonist is an anti-CRIg anti body or a fragnent
wo bh@sasdf33s 22. A nmethod for clearing an intracePCTIUS2008/061513
pat hogen fromthe circulation of a 5 mamual i an
subj ect, conprising adm nistering to said subject an
ef fective anount of a CRIg antagonist. 23. The nethod
of claim 22 wherein said nanmal i an subject is a human.
24. 2The fa¢ motho2 31 vihien €9 WheirtkalRh@naatiagamict isiahudfan.
anti-CRIg anti body or a fragnent thereof. 10 25. A
met hod for the prevention or treatment of an
i nfecti oyge fc@BASLCIGRANDE WRLRG: saROOR Y SELLhRGIs LA faﬁti-CRIg antibody
manmmal i an subject in need an effective anount of a
or chpgmetthegeri st . 26. The nethod of claim 25 wherein
said CRIg antagonist is an anti-CRIg antibody or a
fragnent thereof. 27. A kit conprising a CRIg
ant agoni dtmainl fonsiearirgs inonsadetinlanplthsies i Mg ciailgion of a
ma%lr?rllagi an %5133 gc[[],tc% Cl)orr]1|51sr1tg,f atdr%igi Srtgr?rgg t% r;aildr;&%gétla% %%fe(cjtlivséea%soiht (frfsa CRlg

antagonist.
23. The method of claim 22 wherein said mammalian subject is a human.

24, The method 23 wherein said CRIg antagonist is an anti-CRIg antibody or a

fragment thereof.

25. A method for the prevention or treatment of an infectious disease comprising

administering to a mammalian subject in need an effective amount of a CRIg antagonist.

26. The method of claim 25 wherein said CRIg antagonist is an anti-CR1g antibody

or a fragment thereof.

27. A kit comprising a CRIg antagonist and instructions for administering said CRIg

antagonist to treat an infectious disease.
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