ANTI BODI ES AGAI NST FCRN AND USE THEREOF RELATED APPLI CATI ONS Thi s
application clains the benefit under 35 U S.C. 119(e) of U. S. provisional
application 61/048, 152, filed April 25, 2008, and U.S. provisional
application 61/048,500, 5filed April 28, 2008, the entire disclosures of
whi ch are incorporated herein by reference in their entirety. BACKGROUND
The nost abundant anti body isotype in the serumis IgG and it has a
critical role in nediating protection agai nst pathogens as well as in

medi ating all ergi ¢ a(NTIBGDASRAGHAINSIOFERPOASESUSPAHIREOEN recrui t nent of
i mmune system conponents to the tissues, nucosae, and dermal surfaces
(Junghans, | munol ogi ¢ Research 16(1):29 (1997)). Moreover, it is also a
key conponent of a variety of autoinmune di seases. Under normal conditions,
the halflife of 1gGin the serumis in the range of 5-7 days in mce and
22-23 days in humans, whi ch i BEBAPEBIAGWECAPEN A, relative to the serum
half |life of other plasma proteins. In part, this occurs 1l5because the
neonatal FcRn receptor (FcRn) rescues pinocytosed 1gG from degradative

| ysosones and T'lesyp;iiieaiiohtclabmkelﬁeﬂetﬁthﬁd&)ﬁﬁl’[ﬁ@@l§Eﬂ%¢’) o(fOJTH)@fowmiﬂﬁi (Junghans

and Anderso . AC USA 93: 5512 n et al.

J. | munol® g?atiof'%ci%%gg%ﬂfgﬁ lzégpﬁs ‘ﬁﬂg P8R fi %P“ggﬁgggé’}da | gG
The i at er ditddi Aqmil B&ABR: thetdntreld@ofces @gihth arOiacipdrahherdn pytettegeadent . Upon
entry int Qe "Lr% by fluid phase endocytosis, 1gGis sequestered into
endosones an Hds to FcRn with hi gh afflnlty at acidic pH (6-6.5); when
the 1gG FcRn conplex cycles to the plasma nenbrane, 1gG dissociates rapidly
fromFcRri in the bloodstreamat slightly basic pH (-7.4). By this

receptor-nedi ated recycling mechapispric effectively rescues the 1gG
from degradation in |ysosones, thereby prolonging the half- 25life of
circulating 1gG FcRn is a non-coval ent heterodiner that typically

resides in the_.endo nothelal and epithelial cells t.is a
menbr ane bound 1% %‘% EW? %8 RgPein phrgrup | %ﬁﬁﬁ?ﬁécﬁ%' 'i‘?lf‘flhr ee heavy
chain al phh&dtidﬂ@.prl&ct(cﬂll agaias patBoy@nad)waing 1rarn8d:itgl|g@!ia@1|cubd mflhdh@bfonchai n

132- mcro obuI mai n.. Structurall it to a fam,|ly of
i orC, PPOUSHBM R e RN AT e o St <qmbontrtn B AR BN 2k a
common | i glimat kafares (]ﬂnghdﬁs,mnnmnmjbgc Res;eSrchll@(G) X1 YD1 emsremrrmqseldo of an

extracel l ylar domain.cont ai nd a3 hea n

trans nenb?‘!‘ah‘é"'?pé’ae“t st & o %aoqr e?ﬁml{}lgl%masﬁ 05'8?158?5}[%0 ha(’%%rn%lel st er
et al. Natlg® & B7&n866 it 1@9&@@ ofﬁﬂwmmléelanéfZZ-imeamrthmdns nvhﬁdhes meonat al
rat gut, Oabsor pt.i on, of G ant i body
fromthe %‘ﬁ%% &éer ot ah%(}%ftﬂe 'qﬁ'[ 3 e@e %’i{}ghc; ggs l{emte’o RE tgilsrogh at ory
syst em ( Ldawihseghe monatél Hcmrmmtor](B@RrB?gqswe(s pOoG)Ysed Fgﬂ:inorh dgraiasee been

i sol at ed fr [ and
tranopor t SPunay ARl SR %% bl o il ST ELERRARSR AT |
expr essed Fres. Hath fepérScolUSA Behies (19PmcRontemign et ! Heinmuablogy 5888 of. t he | ung,
|nstest|ne gbdney as well as nasal, vaginal, and biliary tress surfaces
15(U. S Patent Nos. 6, 030,613 and 6, 086 875; Israel et al. Immunol ogy 92: 69

(1997); Kobaya 02 Ren Physi ol . 282: F358
(2002)). In orgtkéli mds ?LP&AH F%é’omél’ﬂt i |gt5’(ut2‘iq'8r‘%'ér8 tlofﬁ e?%tﬁ‘f%é JfE8%t asi s,
m ce have abdaéchJemgHmemdmtsUpd:ﬁmmwaﬁto kda sy fipairphasefenddegtog&ngs isencodi ng 132M

and FeRn he n ut" sa that. th ins are
not express éé@?rg%% 27“2%%%@ ?@ ngdﬁgonlg&é‘n t%ﬂ'ﬂ LB s BQ%ﬁl"éﬁ% E%’d Sci US
93: 5512 (llgﬁgﬁﬁ)Fthnomﬁeseﬂcmsaethe pihsnemcmbrarhmlgGdxssbeatamdpndurfmn‘fﬂatmons of

| gG were AR | X nde ani smfor

I gG homaogltq asl sdl.St?e%l-n Sﬂ&q%%%smﬂ] E‘gss%% ethﬂ.‘g aetcyan |meﬁ A FcRn
ant i bodi eF<Rmyffistiveje rrseuss thd 1§ frplhedseratll%m inkipgvadeaast thereinepraioogibhat hilfese

ant i badi eqtf cilbigNEGt he binding of 1gG to FcRn. 25However, such

ant i bodi es ve not b en generated or tested (WO 02/ 43658). The
inhibition of 1gG binding to FeRn negatively alters 1gG serumhalf-life by
preventing 1gG recycling. This principle has been shown to be

t herapeutically effective in a nouse nodel of autoi mune cutaneous bul |l ous
di seases (Li et al. J din Invest 115:3440- 3450 (2005)). Accordingly,
agents that block or antagonize the binding of |gGto FcRn may 30be used in
a nethod to treat or prevent autoinmune and inflammtory di seases or

di sorders characterized by the presence of inappropriately regulated |gG
anti bodi es. SUMARY



This invention relates, inter cilia, to antibodies that bind FcRn, and
nmet hods of identifying and using such anti bodies. 5l n one aspect the

i nvention provides an isol ated anti body conprising a heavy chain (HC

i mmunogl obul i n variabl e domai n sequence and a |ight chain (LC

i mmunogl obul i n vari abl e domai n sequence, wherein the heavy chain

and |ight chai FeRinmauAGEdo9 MuhtinBiesained atry o1 Bsi&R GuBR eRRsdnis BF an ant i gen
cltn; and wherein the antibody includes

bi nding site that binds.to hupan F
100ne or ﬁ%‘&’ eg‘?} af"?t:%""gf)ll‘altl B?Aan?%arfB?‘%’?'@rtiog?q regeptor with a singleyPass y,jan CDR or
human fr amesieibiagghDirig three heavy (Han difta dofainsainey laaded)iand ¥ arglabdigiglonai n

GO of 5 [BNGRHT EBTORORIEIR (GROGTTE: CRIEAT= 1 RBTS TS A ND161- 604,

MD090s FI | distobdfam6iliyldhmp)exiches Hiolkamasnieg hokfi2ziaswabinalh éigiter@hnTRequence

conpri ses e aor.nor t.hat are at |east,85%identical to of a HC
var b abi o Gates Hat® ps o S dtan s TS Gt Shestiane 84T Fo000. F11
or DX25003and a3 heavy chain dom@in}, attfaesnte@ branaueptgl adald defativedy shakilcetopladimit milsequence

is at lea 85% i denti cal .1 ari abl e domain of MJ)171- A0O3, M)171-A01,
MD159- A07,%é‘|\‘7b’f‘é%5gé‘waﬁ'ﬁ\ﬂgg’égﬁff’%& DX2500; (e) the HC

i mmunogl obul i n_vari abl e domai n sequence is at |east 85% identical to a HC

vari abl e domai FFROfVaRisy dentgfied infhg peonaighrat gigh msredpinctignd wrvesine 1H9090- F11 or
DX25|0£9; a'ﬂ_ﬁ'solr‘]ption of IgG antibod% from tﬁﬁrﬂbﬂg&’ﬁ?gﬂlhﬁﬁyci%wtgggslﬁga%ﬁi tlé\/[) ﬂijé-ggt 28'[7

overl aps with an epitgpe boun 1.71- - : 159- ,
MD161- 804,"”%%%15)‘—5T&Eaﬁ)@éﬁogl.m'x““c’?w 3P4 Q%és)&sff&‘thaf o besp isaletedn provi des

?n i solhat e[dmamtﬂab@dycntal;narherb?ta&b nle@iatt at3bfhibdlant tagglortlod maRmaNzGhedy sel ect ed
romthe grqu onsi stin M)171- AO3, MO ] 71-A01,. 1 59-A07,

V0761 Boa il BetEteR e tpRoRE SNt S e oL PR B EPBA R ovi des an
i sol at ed aipdubdxsrahe 186, @nteathef KidiEy {48 @vel) AOMYRalC CapRial hd g 1ot trddd birtacAD 3,

the. (FventV S RPbOPHES A | LooqPed Bt raoty OMBPPS! s A RoRs of MO |

61- BO4. | mobayasta st cAm tf Ry «idi (2D02); Benad Plopsioti2%2 B35 8i(X0Ppt ed anti body that is
at | east 85%identical to M)161-B04. The CDRs of M)161-B04 are represented
in Table 17A. i@ e MRk cohfButidiy 8MEIRAN ICPNIrEiSSadd) mi&Ha & s ant i body

conprising the CDRs of 5MD171-A03. In one aspect the invention provides an
i sol at ed &RENSSEAyC ikt 528t Paft of g genegempdine ftlYl@ad Fekn hopwrehainphave Ppgd CDRs of

MD171- AO3 “RiRkddQRE QS N Bdsel fhotdiddare ndt éRpressed (WOI0D/496K3; mg%& aidhe invention
provi des an isolated antib of MD171-AQ1. In one

ody conprising the CDRs )
hspedP t NS OBNAH SBUSIR Lol 70l 1ARISEEHg: thhsrm Balaiephor 859
i dentical cbeA®ilidds AG wiReirdaldisalBfredWBdd( drghkling b BcRiP@pEERMRZhdnkml abl e 17A
10 I'n one agg& t the Invention provides an isolated anti body conprising the
CDRs of . MI#58Y Agmeostagisone aspect the invention provides an isol at ed
antibody that is at |east 85%identical to M)159- A07. The CDRs of M)159- A07
are represent el hpsplspdispresuggented that anti-humap feRe apiibedies My berapasretedin thisovi des an

I sol ated guph RNo: HIRY dng HAGthER GndddiRs Aky HROSRmE bhdinkldr PafoFeRECt the
i nvention provides an_n isolated antibody that is at | east 85% 15i denti cal

to MRIQO- Hopevernwelomptibodies hopout brepensraied erppirdd QR BAH5Pabl e 17A. In
one aspect the invention provides an isolated anti body conprising the CDRs
of DX-2500. | nTiomishidgioe of IgGHendingve AtRomregptihely aies [gh sérgo half-66 tant | body t hat

is at |ea 9% i ' - . g;prféﬁ f - .represent ed
in Table %%Kgéiﬁiﬁ%tgwe%bzﬁs rlltcﬁ35 %Eﬂstb Jeillesztlmtl ob%it%eggéﬁﬁgc\g?yd%%%%veerlgfn t he HC
vari abl e duonwed modedsleytpnoencaitapedus bulicus digeasesiLectdb Arkiin I'vequéndelof MO

61- BO4 an val.l i (o1cTy ol I mai n
sequence g’#gdl\]g%%ﬁ? E%{ﬁbﬂmg& g&ﬁﬁk%éﬁng%gﬁ‘gnentgé %?‘ﬁ?%%ﬂg(?lkofﬁgging@ provi ded
herei® t héeMEd\nt MeHPe todtnghdrpreyerj guigEemins ipd indlammatopagiseass er dismdern sequence
of M171- AQZ.adled t‘}ethlegre‘!@i&é @ﬁh@ ABARLD {SBAHANEE RHEBEL SES a vari abl e

domai n sequence of M)171- A03. 2 Pn sone enbodi nents of the anti bodies

provi ded herein the HC vari abl e domai n sequence conprises a variabl e donain
sequence of MJ171-A01 and the LC variable domai n sequence conprises a

vari abl e domai n sequence of M)171- AO1. In sonme enbodi nents of the
anti bodi es provided herein the HC variabl e domai n sequence conprises a

vari abl e domai n sequence of M)159- AO7 and the LC vari abl e domai n 30sequence
conprises a variable domain sequence .of M)159- A07. In sone enbodi nents of

t he anti bodi es provided herein the HE vari abl e domai n sequence conprises a
vari abl e donmai n sequence of M)090-Fl11 and the LC variable domai n sequence
conprises a variabl e donain sequence of M090-F11. In some

enbodi ments of the anti bodi es provided herein the HC vari abl e domain
sequence conprises a variable domain sequence of DX2500 and the LC variable

=N PN P SN PN



0X2 500. In sone enbodi nents of the antibodies provided herein the
anti body conpetes with M)171- AO3, MJ171 AO1, MD159- A07, M161- B04,

MD090- F11 or DX2500 for binding to FcRn. 10As used herein M)171-A03 is al so
referred to as ML71- AO3 and M)0171- A03. As used herein M)171-A01 is also
referred to as ML71- AO1 and MD0171- AO1l. As used herein M)159-A07 is al so
referred to as ML59- AO7 and MIO159SAURKIARE used herein M)161-B04 is al so
referred to as ML61-B04, M)0161-B04 and DX-2504. As used herein M090-F11
is also referred to as M)90-F11 and MBO-F11. 15l n one aspect the invention
provi des an isglated antibody, or a fragnent thereof, which binds to human

FeRn, wherein tHeinuatiohishes; iegelite opntibpdics shanbind £aRn, hedmsthedsaf n of hurman

FeRn or aiden@omEaid dshersedfantivdy@isei n the antibody functions as a
non-conpetitive inhibitor of 1gG binding to hunman FcRn, and wherein the

anti bpdy does a nvention
provi (gj)es an |slgtagct§ &ghhgcﬁ%e&mn%%e?%g%%d F%lb%gypo‘?n‘frﬁﬂggtt})l?%g%h?o human
FcRn, whefRBEimmyaogiehulip mehebleglopemeequerat aadjaiightchain €. Gyémmynagicbutin of human
FeRn or avﬁr&@ﬂ%ﬂ%m%@h‘%&@f wherein the antibody does not bind

32-m croglobulin when it 1s not conplexed with FeRn, and wherein the
antibody is nothemintiabexty Fhaimend ligbrehainimmrongiobylin sariabRspmaigseryensts t he

embodi Ment$mQh ahdken ﬁﬂﬁinEQifE‘é 5 bmd% rﬁ!ﬁfan bameland {vhéje:ﬂ%e' alaﬁéaey gl ected from
t he group consi st ng of 2, . I'n"sonme of the
enbodf menese %W%%@rﬂ&nﬁollwgé@”ﬁ?eﬂwcéed her e| n the antibody binds human FcRn
at about pH range @d)zhﬂmmtbRa,rqbrﬁm&wo%eglgﬁLstant (KD) of less than 100
nM In some of the enbodi ments of the antibodies provided herein the

anti gen bindi ng si {® o< Emynoglapehn arishle danpimssaugncrequprises one or moren - some of

t he embodi mentspR{ e aangagtta@% l@&ueen @vi dpd ohsml uanm@dcmtm &ody;79i nds a
stabl e FcRn expressin he enbodi nents of the

ant i bodi es pr ﬁnﬂéﬁ’lﬂgf*@? rMQlﬁg AQﬁtMBbﬂyB%Wp%ﬁ 5510( Qxﬁsoosl nhi bits) FeRn

bi nditpg to an anti l@é)ﬁhé/ll{mmﬂﬂ@ﬂﬂgwbwhrl VAriG10 8drdih sdq@&Hce Bomprises one of MoRONE Of
t he enbodi nents of the ant| pr owg (9ger ein the anti bodg binds to the

al pha subuni t R“T:'Qﬁr?re‘ﬁlkﬁ‘s ?S‘It“"l‘!ﬁ‘éa P FnYagiakje dempain g PHdai es

provi ded her ei 0% M®12NRAD DAY sbiAdsMO b -B04, MBB90-BT1 @ OXdoermi n of the FeRn

al pha chai n. i ments of the antibodies provided
herein the anti bod&d)dlbeeggf%‘f‘“rﬁgt‘?g‘“ﬁ‘ ‘ﬁ‘é‘f‘tﬂ ¢ AymAikTRugEe BeRlgast ??é*demt'cﬁ‘é protein
only binds an talaptayasibtie 8orhain bAMSIHTRANS] MONE -2 0 o 158203, Mt)ldllfmmantl bodi es
provi ded her ei binds to a tobeta subunit of FeRn, wherein the
bet a ubuni t @Oé@?o@loébggg%’th an al pha subunit. In sone of the

enbodi nent s of t he (gniid BOdhmsngaicbuiirdedalie dahain tdyeerat phaalean dsBedeaticuibuni t

are correctly asg&n‘o F ments of the
ant i bodi es provi ed" ”éiglgldﬂmgﬁe ?%%%“’b“ﬂt’lgéﬁgn %@%{h‘{({} MI%ET@O%# ai ns both an
al pha subuni t Mﬁ@BOaFltb@té))@&@ﬂmnd and is correctly assenbled. 15 In sone of
t he enbodi nents of L rel anti bo inhibits the
bi ndi ng of 19gG Fc &b?ﬁaﬂ% d@g{dgg %ltgéel tﬂﬁgﬁgg %tv h@gﬁmtom bque‘ggy t han about
600 M | ess tMAKH labBuMIBDDARMMOISSANTHAALE B4 MDOBO-EM orlDBES508.han about 50,
nM | ess than about 25 nM |ess than about 10 nM or |ess than about 5 nM
at about pH 6. In sone of the enbodinments of the antibodies provided herein
the antibody ik ookt éhedaeation provides an jsplated artitofly thatis ertbastis SYeewicef  t he

Bl i ng. oy o e o e b g AP b SR LAl R E R sd wtg 01 920
enmbodi mentM016¢- B@ﬁM%ﬂ?@T%béﬁ"b@%ﬁ(’ﬁw ded herein the binding of the antibody
to Fogn is SUbﬁﬂoﬁ@Hp@étlﬂ% 1%ni:&ﬁﬁ’9ﬁﬂ@%ﬁ"isoiaﬂdtaﬁ@oo'a?w@ctéaffro% &iém In some of

t he enmbodi nents of the antibodies oVi erein the bindin t he

et body. B RERETNO A oMOT A1 T S8 MG MOWS T peD5R®. &

In sonme of the enbodi ments of the antibodies provided herein the antibody
has a 'car of less than 0.01, 0.001, 0.0001, 0.00001 s-1 at pH 7.5.

In some of the enbodi nents of the antibodies provided herein the binding of
- the 30anti body to FcRn is substantially pH dependent. In sonme of the

enbodi nents of the anti bodi es provided herein the anti body



preferentially binds human FcRn as conpared to rat FcRn in a pH dependent

or pH i ndependent manner. In sone of the enbodi nents of the
anti bodi es provided herein the antibody binds FcRn in endosones or under
endosonmal conditions. In sone of the enbodinents of the antibodies

provi ded herein the anti body does not rel ease FcRn at pH 7.5. 5l n sone of
t he enbodi nentls oef aspdeethairiviednaglipesiqes aviscletd freibedyncompeisiap theltits cfauses an

o s oS B B RE LA i o L Sh R AL o

ant i bodi esglepicaMb mshsaeuThetammmmmwﬁrrarremmecummbm 138quences are

he ant i bodi ed A SPREE RV BRR brbfocFfsbyed W el ieBbigg I I8 Lences are
conponent B10GT1- 603‘ fle omavspgpothy me»pnmm@rmh@s as isolated antibbdy thetie atdfast $ie

:r‘?og' g“v‘“&%m% th %ﬁ‘f‘kp?oﬂleeénﬂ é%‘{\ﬁ r%fb% 5}% @préﬁﬁteﬁﬂ}tg%gﬁ | Eogl ‘;g' :O; ijlng;g
herei n the antlibudhspdcsthe invSitiongrovides huivelaicd adibadit ¢dowpdiying thel@Rs of

non-i mmn%?ﬂ' ﬁOf th QLQWh% nvention Ipﬂ)ogly 1 lgjlatéchﬁtlﬁgq}qgit n?zﬂtle?ist E" { he

ant i bodi es provi ded erern the anti onpri ses human anti
f r amewor kidertigplop M0171-A01.| Fhedglpfks QﬁM@Wéﬂ‘éH‘@U?d'ﬁmtl@d bt Tablee 74nt | bod| es

provided her eijp of he, ik AR YMRAdes 89 isBilkel SntBBHPL fprid &f the
errboei?jrrents of to{‘1e Iémtfhbodl els pr 0\}/| dedlshefel n tﬁ% r‘P @g@ IS a nmuri ne

anti body. MO159-A0T. i engrpepest the lwentioh Gevideninsisagted ﬁ‘é‘b@dﬂﬁ@oﬁté@ﬂpﬁﬁ%ﬁn ded

herei n t hgieaRbi BRI 59-A0R TRNOSR O8N0 B9IA R represented i in Table 174N some of the
enbodi nents of the anti bodies provided herein the antjbody 1s 25chineric or
humani zed. In onq gepeshthe inyentinerasidss an iralaied apibodheomprising dui @Rsfovi ded

herein t hﬁm@@d Fhoﬂ%nleisp%@ﬂtﬁ&ﬁ'n%tif)ﬁ gwd&eangﬁgumed:&m%cﬁxmms RicakiaBy, F(ab)' 2,
Fv and ScF nbodi e of the anti bodi es provided

her ei*h t hé‘e&tﬁ’ﬁ tBWE"P)‘Fh]lefG QQBWMOQE’Q Flhﬂ'éfﬁPFRﬂ@Tﬁd igflablid7dH over a pH

range of 6.0 tigoffe &pecBihkimRRCNITREAds ah RBlatel URTHoHPE YR GRSCHR s of
phar maceuti cal conposition conpri Si ng t he any one of the antibodies

provi ded Rer&i0f fae aspstidheiarsation eayidss anisolafdaptitody diaf s least 85% |y gne
aspect thﬁiﬁht&!ﬁﬂb)ﬁﬁomWéldBRsafD}é%b(ﬂireﬁprw&]tﬁhﬁTﬁﬂé t7xonpri si nlg a 80
sequence that encodes yRpeptide that jnclude ce at |east 0
Tdentical 1o (RSO GRSt BN O e P AR SO 71 AO1
MD1590 AO7 saier¥® ddidpriBél/a variable domdin seinenc@sfIMCI6 1 LHT and WRIIG RifiaPle @vihgles an

i solated nucleic acid co f ng a seque t encodes a pol ypeptide
conpri si néeqt"ﬂﬁcf?“'r‘%‘r"‘esaan"d‘ngt? ? g%é%ﬂge Pmlr%%abg‘bul in variabl e donain of

t he any one oflintstree anbddimshtsast therantibatked prugided herein the HC variableldomaine aspect t he

invention rovides a vect.or host cel | i nuc ei.,c acid
5sequence® P‘H{?F&E%Prﬁ%relaﬁloblegoma'?ﬁquﬁnée %g'gﬂ Af(ﬁe ?ﬁ'?fktz‘? bie}ol 'ﬁtdSWHes a

nmet hod of sdmtree tormgisesn Facibyie dmansammcepfmhbﬂmtﬂhod conprising: contacting
t he nple with_an of LI di es. vi.ded rein.and detecting an
i nt e?gcti on bel?\ﬁ%e%eT%O%'%eﬁ'ﬁ cf an cf‘O rovl'ggﬁﬁcret %lpr}zgé?ﬁab Idrrc}mgmrre

enbodi menssjuerve camgrisodyaribbie 'd(omaun semprcr: sER0 B 164 leanti alied [€C Varfable domain I n one
aspect LS MNERkhANeR AXkdleSo R T dlele af wPhegsL 1o, Fofin 1n @ subiect, f he
met hod cofp m ni's n the anti bodi es provided her ei n
t hat further cfmrsprm seisodanm@(mmt@dmmmwded berein shelji@ eerjablerigmdiat ect i ng t he
| abel N LGeRyblftilses d S0P RROMLBRDbLPMARISEIT I BATPLLABR JhiTRA! N0 1 he
subj ect. ['n" one aspect e Invention provides a neth ating an
FCRn 3@ct i wcmyncet:mprmg?me\taﬁe@leémnﬁ@iume oAt ¥eAlTg an FcRn with any one of
the antibgdlos RBYIERLONGL FirfBodibsh el mﬂﬁh@ﬁtwn@?@d&%a Wohoheof the
FcRn. In sone e dlmentste IS In a human su I n sone

enbodi menta@mprses Ryaripkedymyp éqﬂéﬁtcs OBMQG?%@! 1gpd thﬁé»qv@nﬁbis gom#n esgdegenous | g.
I'n some e@&Qﬂis@H‘&a’?mEl@ﬁoxﬁﬂﬁhéﬁQQ%eBFﬁM@%tlSllb' nding of the FcRn to a

t herapeutic anti body. In sonme enbodi nents the FCRn is in an epithelial cell
endosone. I n sone 20enbodi nents the FcRn is in an endothelial cell
endosone. |In sone enbodiments the FoRn is on the cell surface. In
one aspect the invention provides a nethod of treating an autoi nmune

di sorder and/or nodul ati ng synptons of an autoi nmune di sorder, the nethod
conprising: adm nistering any one of the anti bodi es provided herein in an
anount sufficient to nodul ate 25the synptons. In sone enbodi nents the

aut oi mune di sorder is a disorder selected fromthe group consisting of:
rheumatoid arthritis (RA), system c |upus erythematosus (SLE), Masthenia
Gavis (M3, Gaves D sease, |diopathic Thronbocytopenia Purpura (ITP),

GQui l | ai n-Barre Syndronme, autoi nmune nyocarditis, Menbrane

G onerul onephritis, diabetes nellitus, Type | or Type Il diabetes, multiple



i nfl ammat ory bowel disease, spondyl oarthropathies, experinental autoinmune
encephal onyelitis, imune neutropenia, juvenile onset diabetes, and i mune
responses associated with del ayed hypersensitivity nedi ated by cytokines,
T-1ynmphocytes typically found in tubercul osis, sarcoidosis, and
polynyositis, polyarteritis, cutaneous vasculitis, penphigus, penphigold,
Goodpasture's Blysnnle omeodiffanas allel antbdliis @aséied hytsinelnd HC sediableaiinin

anti - phosp ol IR ndr om nd .Sl 0 rone. 1 n so enhodi nents the
penphi gus '?"erfoerrp Prie VAIFY omam qurh 8&2)%#(}1%?3%&63@%%?3%%5' astic
penphi gus sequnmsomaprﬁmmnaiﬁmti@nmmeeqamcebb]dmﬁmr eases the half-life of

endogenous | g rovi des, a thod

nmodul ating thgt nﬁgfnP ]ﬁQ?% ‘?%PS og}thse al(;)‘Ebm e r}1 u[%c[P h‘prelln\{ anf Ploedy%]}dﬁgoda"g%ﬁﬁri si ng:

i dent Bf yi apjtape dodyjddg MG1AL-A83MOI7 1 pAdt uMAL BHAQT, mbaﬁom,gvm@@malof
lifelleveksisgpd administering the antibody of any one of the antibodies
provi ded herein to the subject in anmount effective to nodulate the half
lifellevels oflnspmeeinbadimepts of thei mtibwéessmbi@éhereilnrthmtihode/rcbmdétmiﬁs t he

et hod T eqyfas.oh vl AUoRovb B AR fidis{- B4 RiGthe.r11 B BREQEBGHRAM GENt S Lhe
subject is a human. In sohe enb nents t eantlboylsamnls eredto
decrease #RB-half life/levels of circulating 1gG and in combination with an

ant i -gut oi mmung, s@e§ ﬁéreiﬁmagﬁ%s A ardoNef aytofabﬁatm aﬁg@ﬁd R0Y1 080304t he

anti bodi es provided herein. In sonme enmpodi ment e anti - aut ol nmune
di sorder &graderesy MPHarAP s alpareferred foas My P&d@"@)MODh'él-éﬁlk i Aroisedkergn ovi ded

herein compyiss.a97 idHidbRUERAUS aJ mlsmbaaa/d MBPRSIRF O aleddBlel Mé%rﬁd@mt ory
drugs (NSAI D); corticosteroid éc osporins, rapanycins, asconyclns,

their i mnﬁ?é%’dﬁ%?%%@ﬁ%“éhﬁ%@%om 1-504 a‘t‘%ﬁ%ﬁ(@é%rﬁwsﬁd hegsie MOOBOF | Inis G

FK- 506, rapamfétdd.to Av650-Ki12-ahy io01) et hyl -rapanycin; cycl ophospham de;
azat hi oprene; nethotrexate; brequinar; FTY 720; | efI unom de; mi zori bi ne;

mycogfenol i ¢ alfi e aspeet SsHBveation RIoYigts@niisolated sntikody,ay & Hrapwen therrsf. _
'mTUnOSUppﬂﬂ%ﬂilr\ﬂ@tdmnﬂﬁﬁh:&ﬂﬁkvh@r@tnltb@ﬂltﬁﬁd g&eratm%Dﬁét%allea@%h;heﬁl es to
20l eukocyt e recCrR%t ors, % é}D3 CD28, B7, CD45,
or CD58 omMUPAef Cifgéfﬁ%@e“ therreh “ihﬁﬁﬁmb?&m?ddtfa?%}lowr?ﬁdﬁmgmpf‘éltﬁe CTLA4I g:
or other adhgst SNeOBIRGEEhinAl BRhOMA whereBi the ARBSIyQfoed RMbIFAIBECUl ar wei ght
i nhi bitors .incl ud| ng selectin antagoni sts and VLA-4 antagonists. 25In one
aspect t h&isRgiabitiinon provi des a nethod of treating or preventing an

aut oizpnmune di smrcﬁheaspeétm1mhmr5ﬂmrﬂn$§o%d aﬂﬁﬁﬂdﬂ'éhﬁémaﬁtlﬁf&sf ape of the
ant i bodi eé provi ded herel nto g ect havin e disorder or at risk of

devel opi n§MIRE hymep Fefdn W F’ﬁ‘“é@ﬁﬁé‘“ dJepsETted aswt%thsqvméoﬁhwﬂder is

ghar act er lmﬁﬂloﬁy?agmmf | fh@et%fcwmsaah a;telaﬁgodldgabeslhat HE- @l&&gﬁhﬂb bnﬁmvﬁert-ihghanti body
ecreases the 71 0 ndogenogus n s nts the

aut oi mun&°HesH e&%‘jrwiuéﬁﬁmd?r@&qﬁgﬁm 8‘8?@@%@6‘51"?%‘{5?%‘&9}%{? ngk‘é/’t hritis (RA),

system c Ikupdksutenotkdremat osus (SLE), Myasthenia G avis (I\/G), Graves Di sease,
| di opat hi ¢ Thr pnboc e ur -Barre ndr

aut oifmune rryoic)“ %ftgg T}E%B?'HWDOLF@@ O%P?ﬁeaﬁé%rﬁfﬁﬁffgl,"%m %‘BE?%SIS ?Fgelciefit us,

Type | or frbypee grloupjmoabatrg$>f3mjllLBlemmlzeﬁmsmsl} Reynaud s syndrone,

aut oi mmune thyyoi dit] Stri patitis,

primary bili argp e t%%?’gsq&dl"ﬁ Sa‘%-’Ttrlﬁ ad]}ll’ocﬁeé\}?éqmﬁﬁggﬁlgéhe a“t‘gc’dy bind?

spondy| oamtnaopeRtrtt a;s)ptlﬁipage @ atvath aadjsswammmmsmnc(e%blaf lem;tlﬁnl 1100 sM i mmune

neut ropeni a, | S respo ted W th

del ayed hyper sg]nsglnlt | ﬁﬁh?&%&dﬁ ént%b(ﬁ(t% annﬁ‘ pﬁoewsdgglferF EY) ?%? Eal ly

f oundoi n tspasdicely Wadsso hmd"@Rdom s, and poI yny05| t| s, pol yarter| tis,

5cut aneous  vas gulf e BRBRAhGHSor REHRBIAR! by dRA L bdy syndtore,

Kawasaki's di sease, systemc sclerosis, anti-p Q(nd‘}ome and

Sjogren's syph&pﬁwquwswémerrbodl ments the perrphl gus | s perrphl gus

vul gari s, penphigus foliaceus or paraneopl astic penphigus. In one aspect

the invention provides a nethod of treating or preventing an toautoi nmune

di sorder, the nethod conprising: adm nistering any one of the-antibodies

provi ded herein, in conbination with a second therapy for treating or

preventing the disorder to a subject having the disorder or at risk of

devel opi ng the disorder. In sone enbodi nents the second therapy conprises

intravenous | g therapy; nonsteroidal anti-inflammtory drugs (NSAID);

corticosteroids; cyclosporins, rapamycins, asconycins, or their

15i mmunosuppr essi ve anal ogs, e.g., cycl osporin A, cyclosporin G FK-506,

rapanycin, 40-0- (2-hydroxy)ethyl-rapamycin; cycl ophospham de;

azat hi oprene; nethotrexate; brequinar; FTY 720; |eflunom de; mi zori bi ne;

nycophenol i ¢ aci d; mycophenol ate nofetil; 15- deoxysperguali ne;

I mmunosuppr essi ve nonocl onal anti bodies, e.g., nDnocIonaI anti bodi es t

P NI~ PN P g— N~ A -



I n one aspect the invention provides a nethod of reducing the binding of
lgG to FcRn in an individual conprising the steps of providing an anti body
or a fragment thereof which binds to human FcRn, is generated agai nst the
heavy chain of human FcFtn or a fragnment thereof, is a non-conpetitive

i nhibitor of 1gG binding to human FcRn and does not bind 112-

m crogl obul i n; Ina6kle 3t erhsddahidnBOf tHeanARIdida Elvided hérbia tieraagheiimddigiegof to an

i ndividual in _an, nt, sufficient to reduce the binding of 1gGto FcRn in
t he i ndi vﬁeﬁldpﬁgﬁtﬁ%“‘gw&aiaWBJr?fi)é/“F’Hlé“qgﬁ’gl’\'fl ‘iﬂ’ﬂ%f?“tﬁ%%an au? 0i Mune or

al | oi mmune di seas®e of the srabadimsiBad HEaRiiSodidd @rdvivdd Héreid e anGbaip baidg &N

t ranspl an& r?? %)i en.g. l%P?‘[nsome enbodi nents the individual has been

adni ni st eFS¢PR2 FYRIPLBERRc anti body. In some enbodinents the autoi mune

di sease i s i nminnemt bf therbroldinmgpeif she antib&iGIBrozided Hiroia tHentibtely diHdeothemune

di sease is.i ne, penphi gus. I n sone . .enbodi nents the individual is a human.
In some 18&%7%&?'@?%@%&%6@9% M-adnini stered at a dosage of 1 ng/kg
to 2 g/kg. |n BGoRe efheethbRitststdieheantibdaed yrovided Berein et atigdly abeshotlosage  of

1 ng/ kg to. 20 / kq. .I'n_one aspect. the jnvention provides a nethod
for suppr gg‘éia??ﬁtqgﬁbé'%ltgg}éﬁmo?e"éhe RGN, W%B‘{ff"ial?p%\ﬂ‘b?“ﬁbi vi dual conpri sing

t he steps of phawindbfite enbairhdnbadyhetntibodids pepvidat hérbia tteintibdiy dhdbtowds t o
human_Fe [ n t ed, agaj,nst the heavy chain, of man FEcRn or a

5t dmenpee A BE P e SR R B i s R s B i v 1o human
FcRn and does Ingbmbpfite di3bdimantsagitebantibaties proidad herain sheaniphagnd beea ant i body or
the frag t thereof n.inhdi vidual in an anmount sufficient to suppress
the | evelrrg% n%ﬁrelcgﬁcg%g?sg%%/&lnno (f%‘ni ndi vidual . In some enbodi ments the 1gG
anti body is a hnhsemapétht erobddgingsrif ithecaiibodiay pewived gerbio chermpribslytbings amer apeut i ¢
I gG antib ' | +J 0 ' . N i body is
20non- sel ?g%'ulr@n&ﬁ%ﬁﬁg%@@ lF\ %l"g‘é“ﬁt.a ﬁ%g%%uugﬁng%%fﬁ%%ﬁggy%ﬁg%ﬁg'hod further
conpritses a pl msnme ekibhembalimingyef the antibodids prayived herpis dhie, antibalyiinhilgtt | on
relates t%eao%di@%g::{ﬁ@— g iffhn 18R1Plebs h ab%&rlﬁ%bﬁﬂf 15E Haf Do 6@0']1&\119%5”0' ecul e

frombinding to e invention thus relates to an anti y conpri sing
25at | easthapabouy 390 =iy lesstheagiabent § HonMslpssdhanjabaut 59, ndl.ess than FedRh2 oYlecul e
epi t ope. | ng'qk i i the invention bind to human
FcRn. In ée{g%@rgngor?go ine’ﬁgsﬁhﬁﬁe&gﬁ?ﬁﬁﬂgg?%gg@kg% to rodent or nonkey FeRn.
Sone exenpl ar ylngame bHéE egbesiimentrcofithpaatipedias pravéded dereinghepntibepBAs yopuble3 B3, 11,
31.1,,,andglyD3. In one aspect, the disclosure features an antibody (e.g.,
an isolated antibody) that 30 includes a heavy chain (HC) i nmmunogl obulin
vari abl e domai 1 semgEtie embgdéments of g antibedies praveied herinAsnbbrAYibiNdy &Y i abl e
donai N segurRNfHfough N adtighSbinAREIHOERR 41 THORH iR lighnvar i abl e domain
sequences form an anti gen bj ndi nqr site that binds to FeRn'(g?@%" human
FCRn). In one BrBBaCHBAEMbadiaenisTithsribotics paryeded hergip the tinding@f ™) | owi ng
char act er iag#oa$to FoR@)id fGsthfGally P HAgheabsH: ifthy/AnkadTze odomai N sequence is at
| east 85% i denti cal %o a LC. vari afbl e dg{gi n of 3;3.11, 31,1, 532A-
MDO9GEF09, NMDOB4OBE ST hRAmawLiees of Rrpasibesios Pravisd dereinshe tiegsefdhe,
(I\é%%i?- EOZ,ant?&Qfﬁi(:’och@%stlebﬁQﬁé_ -Hmfnda@aanammgfedwgmo; F11, or one or nore
t her eof ; t runogl opul i.n yaria ofai n se nce is at
oot | 85% 1 denlioHE of e SRS SR A B P e gRg N The batioaty Tagsie
MD090- FO9 of B84 BB 0.00N 60 CODO0MIOB4pBl7A5. MD092- D02, M055- 012,
MDO57- FO2, MD0O62- CO MDP644- 104, , MDO/3-E10, .or. . MD090-F11, or one or nore
CDRs t her eof ; Ewamm?@ffwgt’dgﬂﬂtso%fdv m%f&esgﬁo"é%ﬂﬁsrﬁg tke%%wdli%@{tbeaps with an
epi t gpe bantitsbdpyo BBS.id dipstditially pi5 d&panddd090- FO9, MD084- BO3, MI056- 05,
MD084-B11, MI092- DO MDP55-012 057- FO2, N 2-009, 064- HO4,
MDO73- E10, or %365'69 ETier.ngcfdgm%“ Se“éﬁ%%%?r%?‘ftp:mvg%g%gﬁ‘c“?lbeowwg?) *nds Fenn (e.g.,
human Fc Rpjeferentiglly binds e i cRi-ksldompp@d grerablB:Rndn g) pH-depenhbenaodpis-soci at i on
const ant (htgg%en(ag J-888..t han 100, 50, 10, 5 1, or 0.1 nM In one enbodi nent,
the antigen binding site specifically binds to human FcRn. As used herein,
"specific binding" or "specifically binds" refers to the ability of a FeRn
bi ndi ng anti body to preferentially bind to human FeRn, with an affinity
that is at least two-fold, 10-fold, 50-fold, 100-fold, or better (smaller
KD) than its affinity for binding to a non-specific antigen (e.g., 20actin,
casein) other than FeRn. In one enbodi nent, the antibody binds human FcRn

with a Icon- of less than 0.01, 0'00]5’ 0. 0001, 0.00001 In one
enbodi nent, the antibody binds the extracellular domain of FcRn; for
exanpl e, one of the al pha subunits of FcRn, i.e."” the al, a2, or a3 domain

of the FcRn al pha chain. In one enbodi nent, the anti body does not bind the
beta (f32M subunit of FcRn, 25e.g., the antibody binds only the al pha
subunit. In one enbodi ment, the antibody does bind to the beta subunit of



I n one enbodi nent, the antibody binds to FcRn and decreases or prevents
FcRn binding to an anti body/i munogl obul i n constant regi on. For exanpl e,
the anti body can bind 5to FcRri (e.g., human FcRn) with an affinity (KD) of
better than (i.e., nunerically smaller than) 1x113-8 M In one enbodi nent,
the antibody is a Fab that binds to FcRn in a substantially pH i ndependent
or subst ant i allh yord-bidkpenitabeimentidine anttadiesprohided idkih thetahttbodabiges of about
3.0- 82 nﬁﬂs%\% ?H 6. In onqeg| enbodi ﬂent " the antibody is a Fab that binds to
FCRn in a SuUdBEXIeETRISy UG FRgeEh o8y substantial Iy pH dependent nanner
and wi th a KD Id6dne dfitke ¢nsbivgineafs oéiihe ubtitddiés prabided hedbn the aMitaidy pbéshoS. 1 n one
enbodi nenf, ea;[eq%R?fg ié)ggy is an IgGthat binds to FcRn in a substantially pH
independen{ or “Substanti al | y pH dependent manner and with a KD in the range
of abdut 0. 409n saioofith@8ntwdindnts @b the tantthodiés prabded h29n TeaMibodpoutsestin13- about

about 2, 80nakrects 3R ssas B af A9yt B0 e Ml BB 0500

anti body $#jecs an 1gG that binds to FeRn in a substantially pH independent

or substanti al I WD 40t e of about
0.675- 24.2 n1\1/{’¥‘5?{l3g§‘?1$‘3%ﬁEﬁe“g%‘g-“"@%q‘r?#'tog?dgda%{’ %.ngeJdgbr%ut 80 nM at
pH 7.5. variable dpmaipsequendsoete nemponenthef theaimgpdiypentide Piais t he bi ndi ng of FcRn
to I g6 Fo wi thy, afind G5R: Qhbddfifnistdp i AR O flrkin e RO 200 M 100
nM 1 nM 50 pMat about pH 6. In 200ne enbodi nent, the antibody is a Fab

t hat i nhi ¥iriabledpmaipiserierrgs o cEemmentyof difrens pphypeptidetivirant i al |y pH

i ndependent  ory, syRSEARL il dadndile S BRSAGRAIes PRVIAEH ndilf tbahibd i Gaf- i n the
range of about 13-754 nM or about 13-80 nMat pH 6. In one enbodi nent, the
ant i body [eggthantitgdy.t hat i nhibits the binding of FcRn in a substantially pH
i ndependent orSHRSEAR ébdd¥ndt o ARGAGERAes gl%ma@a h&G8H thiahfiba i 50 in the
range of about L2- 36 nM_ 36-120 nM 120-562 25nM 1.5-5.4 nhM 5.4-50 nM
51- 161 nMigpangsghgmanized antibody; opig BonsiplyBgiogeNt in attwmaant i body is, e.g., a

singl e chain aftbh@8he émbcalnenfdf HeahifddRe PRAded Rteilr tiRRNYiFody 8Bmpitked r agment
an Fv fragnment, an scFv, or a dAb fragnent. I n sone enbodi nents, the
anti body ABYBYEEPedydramewgrk regiotpnocl onal anti body or recombi nant anti body.
The term "nonosResé bf the anbddaRak of BR01Sodled pRRidaN kbRt shididy dbmphisays 30a

si ngl e bindj né; specificity and affinity for a particular target, e.g.,

epi tope. ThISI™4M i ncl udes a "nonocl onal anti body” or "nonocl onal anti body
conpesi tion," Mhbmbofthe trsEdif@tsaif thelaafiBddick proided RfIéih aela@tibodly i ant i body of
a single nolecul ar composition. I n one enbodi nent, the antibody is a
r econbi naft'"eT2 %ied anti-FcRn antibody, e.g., a chimeric, a humanized,
a dei mmuni zed, Ingbmanf theenbddinengei @eaingbbden ptdytidy herdih éhetadtibodyieconbi nant " or
"nodi fi ed" human an%icfody, as used herein, is intended to include all

anti bodi eFPHAMLPE A Panar ed, expressed, created or isol ated by recombinant
means, such asinsamnt bbibelkebodingitsed siechntisidivg peovided berkin mieendntieodgli€ssi on vect or
trans%ect ed irrgé O Qosite cell, antibodies isolated froma reconbi nant,

conbihat ori'al ant | 5105&/ cl‘i brary, antibodies isolated froman animal (e.g., a
nouse) that i sintsprapsfbaerobddomentrnfeie anfiadies grayblet hereig eheemtiordy andelcbodi es
prepared, -exple d t ot | splat any ot her neans that involves
splicing ggmﬁﬂen%%?ﬁ cr?ﬁ‘%%‘%‘%"ggﬁ’?ﬁ"%@rﬁgag‘ga‘%}éhces to other DNA sequences.
Such reconbi nalmtsomeafnthé bobhidgsentsnf ltheckatibagiea prereldd hBR thyraafibaeis binghigner i ¢,

o1 Nt 2 Bk ool SERELALGH A hCliBo o 3RO TRy oDtl onal |y | nel ude
constant regions derrved om hurran rmine I rmunogl obul i n sequences. In
one epbodi mentln onkespatttichipeppticioprevidesta phhimaeeutiogl cempasitigh obraprisingrtbs ponse in a
human. Al j L L | L .anti bodi es or
anti gen- b?%d&r?g)ﬂlhgf% Egbgo%egeﬁg @o{dh‘g%g%‘?)g"‘{%@f’“ﬁ#ﬁ@%’%#f‘?%&%nggi topes of, or
conpetitivel y Inong pipect thejavestioranrayjdesfantselatedmutleic peitpomprisingsdeeusneti scl osed
herei n t 04feENo&sd-polyBEHiidP A BSudMh Shyubico g 18MEEdRRRARG SRl QRRAQra OF
competitively inhibit, the binding of sFabs 532A- M)090- FO9, M)084- B03,
MD056- Q05 Yarivtrglersiniel MGoA0B0YY 1 NotHsMEL P -ARDers e vd E04vp062- 009,

MD064- HO4, MO73- E10, or MD090-F1l1l to FeRn. It is also possible to use a
conbi nati on of anti-FcRn 20anti bodies, e.g., two or nore antibodies that
bind to different regions of FcRn, e.g., antibodies that bind to two
different epitopes on the extracellular domain of FcRn. Alternatively, a

bi specific anti body can be used. A bispecific antibody is a nolecule with
two variable heavy and two variable |I'ight domains so that the single

nol ecul e enbodi es two specific binding capabilities; one or nore of the
vari abl e domains or specificities can be of an anti body 25descri bed herein
and bind to FeRn. I n one enbodi ment, the anti- FcRn antibody (e.g.,
a full length antibody or antigen-binding fragnent thereof) includes at



MD090- FO9, MD084-B03, M056-005, MO084-1311, M092- D02, M055-012,

MDO57- FO2, MD062- 009, MD064- HO4, MDO73- E10, or M090- F11. I n one
enbodi ment, the antibody binds to FcRn using its antigen binding domai n and
al so through its Fc region. In one enbodi nent, the antibody binds to FcRn
using only its 5 antigen binding domain. For exanple, the anti body does not
i ncl ude an Fc meg& Qﬂe@[heiimhtﬁtﬁﬁﬁoﬁddﬁﬁﬁ“sﬁia&d nfréleit @@ @@nﬁrﬁﬂﬁg adaﬂSndBOt

interact with %de ‘3 o‘(}i ﬁret d/the ant |dbod EcRn at

| east 10082 BFAeRBP Yt‘t"Bh“tﬁ"f]’"f‘FfP% G LTS Lo b e b‘i“ﬁ‘i‘ as through
its Fc dodmaiﬁofthmar@rtﬁeeﬂfﬁaﬁhtmedﬂesprbheedbwruih ng of the ant| body to FcRn is

substantially H 10i endent e range.of 2-10, of 4-9 .of 5-8, of

o5 or of 6 7nene wRe R et kAR YERRET nPupdl Srirgpntbe P 5 of Cne
ant i bedy mmubmmdnamdimﬂmho remai n bound to FcRn at a pHin the range of
2-10, 4-9, 5- 5. The affli .t he va ous pH

val ues. In soﬁ%o nﬁ%gg eﬁ?gmn e aﬂgﬂﬁg% “"g?% qgfbﬁs an 10
NM 1 nM orrthdd Congivisaug: @m;actwglth@amptefwnh dnpene aﬁtg@anttEoﬂlesqxmem:retnhﬂd ant i body
can bind n H. .7, n nt, the
bi ndi ng ogaf%ggé"nfgbga& ?et‘%% &%nﬂb@g g?gﬁﬁa fpre? d@ Sgrr'llgg "get erm " pH
independeﬂ@hnMEﬂEﬁsmmamnmeﬂabmmruﬂﬂehbﬁhe antlbody to blnd/and or remain
bound,to FcRn THITRATA bound to
FoRn &t a secandrorphh Rt B AN s BRledditr b P bR Oor o
units (e. gwthOdScorGPrlSmg @lmigsteringZny pivg fsf)thftﬁntibfbfbeanﬂWsdedﬂJHﬂnFihﬁt fusshempl e, t he
anti body ¢ap RidWekcRiieHbe i Houbiagh SMerOM SR Bbd iR spodind to FeRn
at pH 7. &Qh £ﬂ$h1 5 Jg endghg refgrs @o ?ﬁ & aE Hsﬁ@ anti body to
bi nd/ and emquenmtwemummr!%mamgtheﬁwﬂfrt pH and the Iack of ability to
bind or to rengife ARHAtheliRyeRGR hriidd a%lwa%f%dulm}% T Ft:ﬁﬁac?@ﬁ;@ﬂg: pH is
within a given nunber of pH units (e. .5 units) of the
firstispH mMeded estepfising; cqnﬁetfr@rﬂm%ﬂwthaw pierid theagibogies BRVG‘e‘bhﬁﬂel@sannot bi nd

or remai nyREYAholRalizRhe Rlivikbf therRAD IMsRRenBIRALhERRIFCRE R8n ARIhACDY
preferentially binds human FcRn as conpared to rat or nonkey FcRn in a

pH dependéthiechrin spe eraksipaésihe spRpPrevERts inding phthaiFadmto, an epdogenus body

bi nds bot NHESRe frﬁ@ﬂnﬁ’éﬁ@tﬁ%tlgmr@%nt@bﬁtﬂin @bﬂh@F@t&p{eraltn@tHeadtc animal (e.g.,
rat or t')?%)‘f’lvvlth affinities dij f %ﬂno nore than two-, five- or
arp [a]

t en-f ol d éné%%ﬂvltfséﬁtem%ttte@ﬁtft w&awttw SelbgrdesamemdhsaeRn and t he
FCRn 6f aeﬁbkbdhﬂhtt@th@ma{ismteahotﬁé).aamxrtatosmt hinkbhe EmBodiMnitdthé P&k range
of 6.0- ?ne enbodi ment, the antibody binds FcRn in endosones or
under endBEB‘Frﬁ? YR ti ons. For exanpl e, the antibody binds FcRn under

aci di c condi t i laR%e age@ the, iny@inkién providedRenaRdARE reRNE an bkGmatihe Bigshderbi Nds FCcRn
at pH6, e,Qg., Jeast 1.5 2 5 8 10, 20, or 50-fold. better than at pH
757 ot P At ReBiyine B e BIROLFOBRISPES, o g | at

| east 1. 5addinisterinBanyldhe oPfhe aitiboliBs providediardin hapiatoyntishfidiemtto pbld@ate | N one
enbodi nmen t he antj bod s FcRkn e.g.,. at least 1.5 2, 5, 8,
10,9 oesyPRaRg. Bapmb e piRets i aoihind AR B HERE R | body
rel eases HeRmuatcomiting pf: ehegmatoaltarthﬂﬁss(RAl systerfic lipus rythtfhato(d (SIH), 50- fold

nore rapi t he antj bod es not

rel ease F%Staf{ma a’f'SgM Gﬁnérg‘heérbés Se f‘l ’crﬁ'horﬁbgntq P58 uﬂ’(geay (Iﬂﬁ rel ease
FcRn at plGuBtam»Barre Syhdromn,eaummbmdmmmcarditheMembmnea@tommlmmmluﬁdm«:m(t ends
the hal f-| [ ant i pbody causes the
AP IO BT jFP“é’%%r Btk PR s P BAEFIRAC kb 1 gihg g & e o
20, 40, SGWHSGHSE@ﬂHQQCﬁGmIEQME, hg@khnphe;nmmndmumemmonf 90% woul d
change th 2 In one
enbodi nent?rldmh-retdgrt%%eg ?éggggée&gplg%%ér%ﬁmot%gﬁ&m? gtétyrrpt Ofs associ ated with
an aut oi metasehaginysiitie immbeaneaidorenie.gtendelonset chabstsvbjae@tmmtﬁwesemnqal e, the
anti body f as j oint
swel |'i ng, 9%2?1%13& g}rﬂ] g%llgyegr}tl%%g&ﬁﬁﬁg rﬁela%%egﬁj Ve P f((:]ﬁ Sgirl}?{dim 2 such as
aut o- ant i AR Esubepsis, eArgpidesicand RelAmyPSils; pcﬂwerms emneewasaatmgue skin
rashes; anem a; pain in the chest or deep breathing; butterfly-shaped rash
across the cheeks and nose; photosensitivity; hair |oss; seizures; nouth or
nose ul cers; Raynaud's phenonenon; mld erythema; neuropsychiatric

mani f est ati ons; thronbocytopenia; and pleural effusion. 20ln one

enbodi nent, the HC and LC vari abl e dgmai n sequences are conponents of the
sanme pol ypeptide chain, that is they are part of a single-chain antibody.
In one enbodi nent, HC and LC vari abl e domai n sequences are conponents of

di fferent pol ypeptide chai ns. I n one enbodi nent, the antibody is a
full-length anti body. For exanple, the antibody can be a human or humani zed
anti body and/or can be non-immunogenic in a human. In one 25enbodi nent, the



BO3, M056- 005, M084-B11l, M092- D02, M055-012, MO057-F02, M062-009,
MDO64- HO4, M)073- E10, or MI090-F1l. In one enbodi nent, the anti body
conpetes with 5532A- MD090- FO9, M084-B03, M056-005, MO084-B I I,

MD092- D02, MD055-012, M057-F02, M)062-009, MO064- HO4, M073- E10, or

MD090- F11 for binding to FcRn. In one aspect, the invention relates
to a net heemshigusBcinplgald/Botapisained syﬁdﬂ'bmb()d)hammlke&wg/steh'm"@é[éfoéisn9 a rodent

wi th FcRn in.or at |eas ne fra her eof . 0 nucl eoti de
sequence 8‘%&@'&5%}3*’% O%F'bdc%?%e’bsrsyg‘ﬂg fre tSOlPFIEIPB%JI;m %&Pﬁ?ﬂ%@% cells
10f r om saiischemphigint vulgatis ipargpls gusdolBcaslot parauebmasac pyepioga. cell [ine to obtain

a hybrido cel | uItu S hybri.d nder ditions such that
it secret gasogwﬁg'ﬁg@ingﬁ% heﬁﬁ‘fbog%gﬁ?e\é gﬁ‘qﬁhg fl&“i%f"i’%’ﬁ ‘conpri ses at |east
one vari abl e rieghospeattiedivestxegirdvidzak imetioi nﬂmodtﬂ)atﬂlglﬂibﬂ?mlfmiﬁ:l/lefﬂlﬁcﬂ" wher ei n
said FcRn _nol a.d ca abeo b a portion
of an Ig c1rcula 1{1%*%[%, 2 %Ehoa% 1sm%n%ferﬁ1 a %thect ong?l e% 8 a{uBg sai d
FcRn 15nollg1:hdlﬁ1f“e/nheib|ahé admmdtebngmhe agibody dfhey pmrctf‘ tlwnnobodam pfcgledonst ant
region to .n one
aspect, ¢ nEeiaf b aRMLE 088 Lmfe hIBBRR B cuing Gl Cra

bi nds to FeRmbject. p.spmhembedirgRithe madiod wdlllqsrdesmiapng)lgcmaﬂfgafahvﬂsﬂn antigen or
a fragnmen Ao\ r a di spl ay

i br ady: s e Rmep R e Pl Mo BBlBACkE ROl | 2, TR
the FcRn aﬁnmg@md toirsreaseethe haliviferteaels of cutchiettmlbﬁanqnnd:lom}binaw withrest er ol ogous
ant i body Y leic acid
encodi ng %ﬁm&nﬁug &Sdg]a%a nt I Iﬁtﬁ%yﬁnﬂm%onent hhhgl;&kedrégﬁ%%rgﬁgé{gntl body
conponent hyeinnén semewrmbediments ﬁle9@t-alé@lrrmumed1§@dqrag¢rbthyer@mntp@m%mtsmy The

met hod capyd &qﬂ)%ﬁbdd?églp%v'idag h@relﬂlégllnﬁlltﬁs ﬁﬁév@nmllgﬁﬁ}aﬁy,frfogﬁar&laﬁ ahglentified
menber and the nucleic acid nol ecul e encodes the 25pol ypepti de that

specifi calinfipmpiaingsdrugs QS LR Rertiggsteraidsacyclospasing f@ﬂ?ﬁ’dﬂ‘iﬂﬁ@?ﬂom)@lh‘e owelr body
speci fi Cal:&%u@sﬁﬁ%sﬂmio§§% cyclosportrlﬁ @agsp@fm@,dltl{@@é raﬁaﬂ?onh'd@r@ry is a
phage library, qgty display |ibfary. In one enbodi ment, the

i denti fi ed-priage) f~é1paméﬂn= ?fﬁ@O@PheWse%Ziﬂb'@Prem gerhetrexstsy breqyiper] B P t hat

bi nds to FeferRnsHRE; iitdlibtheCATRBAINDG RN, hymﬂﬂﬁlbldf@ﬁﬂfeﬁﬂtlﬁb()dy 30In
anot her aspect, the djsclosure features a method of detecti n%’f}an FCRn in a

sanpl e, t HEOR¥ERerRI B Me NS AIERIPPIESSe ARanPHenal pRtibadiesy F-8-» FIORPFlopanibpdifsiRli ng

anti bady (&k&oyte récepiols) BRIVMHIL €N OPY dier, ebn) CRIY CBek &8, i0Ng 5.2 AD3ERF acti on
bet ween t he antl body and an FcRn if present. _In one embodi ment, the

anti body it ligands: othey dpaptogadalaiontmPe s e CALAflgo itz 4 KAy (e.g.

bodi py, fInieceis aibitob; ¢ 5.0hAbOGERN AloculaNedgitinnebitoRNfclpRigseiectase or al kal i ne
phosphat ase t hat argz %Tﬁgect ed in the presence of chronopgenic or

chem | umi ABREWHES 200 FLAr 4N one aspect, the disclosure features a

nmet hod of nodul ating an FcRn activity, the 5nethod includes: contacting an
FcRh with a Fc bi ndi .ant i.body .(e. g. ti.bod descrl bed herein),

her By modul aPtoHg PR B PP ats hianod o R P8 S eerfie e he Fern 1
one errbodiamemﬁmuﬂbrdmﬂeRthein&tHod campriirgnadititecyg any loee Eﬁiﬁ%narmamldsse in an

o i ncer PENSCE BEPR hieaBioe Bl shibdent Rrii dh i BRI pgone® ™! 0
enbodi mentembbdimesnthe bmdynrmm\aletdSr tls)chamcmgzetdfbytuhwarﬁmrcmamg Ingslnr ate, e.g.,

an endogenou t | ug In one

enbodi nent® ?ﬁrﬁbo}éﬁ%&lt@e ;?ﬁ;%gd CJB%%‘IE aﬁpgéggn@%éﬁ%salgﬁ "endosone.

I n oree aspexbbc!mrbrlrtethdlastelnumuwdlsb@alt@négoréerﬁeltmaufrm rlteneatto;draghmp;r(@wenti ng,
and/ or t order or a
di sorder ggést%](i:%a é‘ﬁ&ﬁm UQESrI% 'EM @gn%ég{a?{#Mﬁ)a@fﬁg&n%%% 1 udes:

admi ni st erﬁhrﬁgﬂncsﬁ@ﬁnlaﬁ’iumm{éﬂdrﬁmB@d}Ba!ESl(r@nyw ﬂlﬁwmnbmelylyd@mms, bed herei n)
to a subj Qilbmbr Sre i omél-ul%Hf.thﬁH dnaefesnﬂemtn@r%ew@%Ipaia@étes%@h gf devel opi ng
t he di sor I'n one enbodi ment igand is adm nistere PR an anpunt
and/ or f orsclgrogis.ReYaayd ¢ ’P‘md&ome puoimns hywiditregasyivstCavac Biseashidigsor der .

I n one enbodi ment, the autoi mune disorder is a disorder selected fromthe
group consisting of: rheumatoid arthritis (RA), system c |upus

eryt hemat osus (SLE), nyasthenia 20gravis (M3, G aves Disease, idiopathic

t hronbocyt openi a purpura (I TP), Quillain-Barre Syndronme, autoi mune
nyocarditis, nenbrane gl omerul onephritis, diabetes nellitus, Type | or Type
1 diabetes, nultiple sclerosis, Reyr?aud s syndrone, autoi mmne
thyroiditis, gastritis, celiac d| sease, vitiligo, hepatitis, primry
biliary cirrhosis, inflammtory bowel disease, inmune neutropeni a,

spondyl oart hr opat hi es, experinmental autoi mmune encephal onyelitis,

25j uveni | e onset di abetes, and i mmune responses associated with deI ayed




5nmet hod includes: adm nistering a FeRn binding antibody (e.g., antibody
descri bed herein) that includes a detectable |abel, to a subject; and
detecting the |abel in the subject. The method can include inmaging the

subj ect, e.g., using tonography, e.g., M. In one aspect, the

di scl osure features a nmethod of nodulating the half life/levels of

circul ati m{gpdtigﬁ-;pntnlaa trmﬂmdhbsiu; [mﬂ]damatoi-ﬂlmmtel n“ytiaﬁrg s;&:n&jdb&r&@dpath&.s,g. , a human,
in need of t%‘@ﬂa au{c;ed l(l:| recgl y ?l g ifellevels: an daﬁe”" ni stering
a FeRn bi fRAG anti body (6. ep gy dS’?mH% '&ei“ "BREG Y Bl PR diEbeeSs ubj ect i n
armount ef hstimnuae tequnmmksatleted fvéth ldaih:fedlhmﬁees’ehavebmaﬁatm Byaiytokines)@- 1 gG i n t he

subj ect thod r uces ci.rcul t| n hal f
lifell evellymp%Pﬁﬂe%%%ngd B t[;ll%r(f”hosls i §zai’dsp%{téfﬁ¥% 't %Oﬁk@ggﬁ%bs decr ease
t he hal f kiuthrebhseaedufitiopengphigug) r&mphgolldg@calpd;turﬂs gmdﬁomaaKamam tilseaag)ot her

anti - aut oi_nyin the The natlon of the

admi ni st ration %&%ﬁegﬁcpﬂ%%glg?a%o)&y and%%%iogoffnpf n;ﬁl - A0t8F mune di sor der
agent or ehbedipsntnthypanepdigut isipamphigecvuzass pemphipe fhlévels opparateoplastic

ant i aut oi?%megugi sorder agent or therapy needed to nodul ate or reduce the
hal f |ifefTevel of ci rculating 1gG In another aspect, the disclosure
features an i sloloat estteqn the livvienticagireyidds atmethed lofiteating of prewenti@Omequence t hat
encodes AahbirtlunplABEPhE ARubl u SR 80, 85, 90,
92, 9§f 9§utb g7 pl]h tor%%%&ﬁigdgﬁ??iggl to??ﬁioﬁe%@ﬁ@e}e “of a first
vari abl e amﬂpﬁh%@qu@%@lwoswh ﬁJsecosqthgrams@zAeatm@@gpremgng W@O@drdBOB
M)O56- (05, MY &m@%ikg th%@&%em%t né\@c%éve%% ﬂh@o@s%?de'rzox% so%{PQﬁi@o

MD064- HO4, M E10, or or a sequence t bri zes (e.qg.
under st rl“fh@g@%’!‘d themay ﬁqfféi’rﬁ’§95 ltﬂéavanqﬂaéa @Frepmethw%antn@mm@a@m@mnce of a
vari abl e doIR, BficdRdoll ey duchrindRan,HA0A0REAS, HORRA. BO3, NDOSE- CDS,
MD084- B11, MD092- D02, ?, FO2, MJ062-009, MD064- HO4,
MDO73%E10 lmwn%m%ﬂmafaiog% e 8n EYLBOHN AreiielosRoRR GnEle1586.camaeyeing 49r@her

i ncl udes @2~§ﬁﬁ&*}$§tk@ﬁ%@rﬂﬁ&n tehabpHRBAMRR; BaRRERAE nRAMRLRS, ibfguhliatTy ncl udes

a second variabl e donai.n sequence (of a correspondlng variabl e domai n),
e.g., a sedliéritromitenridae; mgpphaglic aid: mygophgnplaiggiofey 153098, 99, or 100%
N Ei'zz‘\“‘w%%%sﬂﬁ‘%‘g’@m% R i et SRS He I Boge B3 11,
ND055- o 2 ISUDRB 7B $HONBEDL. GHOMHERT. Wo7 STRRCS SORUOSOIERL, or a
squance gﬁb&titgaﬁwmwdﬂhﬂrﬂ&o(’@d@latorgumgrr&is{jd g?gﬂ"l[].h4]lc}g08ﬂd>thdraﬂ}&)uoh0 a nucleic
aci d encodi uence vari ab) e of 3B3,.11, 31.1, 532A-
MD0O90- FO9 m"r{%b égiﬂg"“’ m%%ﬁ’a'és‘ﬁg @“Db‘?“d%ﬁé% iy 2.

MDO57- FOZ,antlh@ﬁ&&-aﬂﬂ)gLAwﬁ@a@oH@té MD073- E10, or MD090-P11. In one

enbodi nent, th ucleic acid.further ) re ul at or uences (e.g., a
Spromot er . sequiiBe g fapr e B s e bR R PR a5

regi on) amddssmdxmﬂtb@mmue@cﬂsal cbaprisingathgtaps of alttémﬂmdtagmtaehﬂwﬁxmmstl tutes
a vec r.as t, f eat ures host
el har *dhsreesishulitey 3R o3k SR st el SRR e B oG Refor

nucl ei ¢ adeds. ﬂmmemibb@mtmvéieyunutmdb/udefra@ﬂb)nt therkofris sdrsieigueeddea t hat encodes

S b5 kTR, SSRGS e LSS R ARURTES B 25! 0, OO

first var ilablms cdibndiments thg@etizdy of frmnmhere@is adml@S@v&d WD @9 BdjFa@r. IMD084- BO3,

MD056- (05, 09,

V0064- Ho2 NDa TR B Aipuet s B aamellOWbmE bR L ¢ g
underBOStrluny‘émd aobady i nonsylf Hyman henddoevie Anteden. brroodiemgodiments thquence of a
vari abl e qgm'is&réafanﬁﬁﬁy%}ﬁ%@knhhel%giz:’sa‘admgggdFrp(.gonnwgﬁévlt'%%%é 'VD056 15Q05,
MD084-BI |, M092- DO , 057-F02, M062- 009 %- Ho

MDO73- E10,tr28%laf090- F11 and (2) a second sequence that encodes a second

vari abl e domai f peaipeAGR Jnh:%hod ﬂ@b:léé’s%&ho’il‘%f?%gmﬁéfhb%mdﬁlg%@fg@ {3 FERHUENCE
(of a corresponding variabl e donain), e.g., a sequence at |east 80, 85, 90,

92, 94, 95namygdivigyal cogprisgg, fh‘?)fi‘epf@(.f)%ov’&éﬁtal‘ anfibody,on a-fgr cenibere® vWicha second
vari abl e domain sequence of 3B3.11, 31.1, 532A- MJ090- FO9, 20MD084- BO3,
MD0O56- 005, MD084-B11l, M092- D02, N0055-012, MDO57- FO2, MD062- 009,

MD064- HO4, MDO73-E1 O, or MI090-F 11, or a sequence that hybridizes (e.qg.,
under stringent conditions) to a nucleic acid encoding the sequence of a
vari abl e domai n of 532A- MD090- FO09, 084- B03, M056- 05, M084-Bl1,
MD092- D02, MD055-012, M0O57- F02, VDO -009, M064- HO4, M0O73-E10, or
MD090- F11. 25l n one aspect, the disclosure features a nethod of treating or
preventing an autoi mmune di sorder, the method conprising: adm nistering a
FcRn binding antibody (e.g., a antibody described herein), e.g., in
conbination with a second therapy, to a subject having an autoi nmune



720; | eflunom de; m zoribine; nycophenolic acid; nycophenol ate nofetil; 15-
deoxysper gual i ne; i nmunosuppressi ve nonocl onal anti bodies, e.g., nonocl onal
anti bodies to | eukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD25,
CD28, B7, CD45, or CD58 or their ligands; other inmunonodul atory conpounds,
e.g. CTLA4lIg; or other adhesion 5nolecule inhibitors, e.g. mAbs or | ow

mol ecul ar bineé ghiumamPdRd, fs@Esritacdpdititiibe mbmﬁimfﬂmﬁmﬁﬁis fragment | N

anot her agpec t he di scl osur ures a nethod of treating a fetus, the
o hod | nlRHLE S AP TRGEF R roHaEC FirBel biton Foke e ba e B by, o g.

an anti bi afidrégicbuiiva@e bdiin{sRrifg the dhtibddy YARE fri@ient théredf thaRmdbiidydi ingn ant i body;

and adm ni steri .the conj 0 nant n who. bears the fetus
in utero. PR NETGH R ﬁ‘glﬁg%%l"}‘f‘é“gfcg?%é ﬁé@gé“ e fgpvisal- dpspee at risk for a
di sorsler . elmk&hmpémy tic ﬁhus/mn@lefasmmdlmdmnaﬁraﬂmwmleageasal indomer der (e.g., an

aut oi nmune_di sorder,. g. heta ic dis r,.or an infectious sorder, e.g.,
S bact or | S efngy bt iy RBRET G- SR siviear 1 sorig SRR,

Hel i bact eindpyduar hias bahedminm)redalmeramhhamba@pemtmmet&mbodlnmksawre features a
met hod of _treating. an in t hod SCorrprl S on ing a small
ol ecul o SRS s b PaRthe i Ee Pt PSRy rkaimea e e o o a
ant i body dissse isliveshuirgreeiphigusaid sormd rrrmbhdameng; thhmdx@rdnglugam&nhnarm sdady into
brea m | I nlst tot e i.nfant. I n one
e'rrbo§§ nenfl!ﬁb?%@g"égégﬁgb?@ds lédrﬁ""btoﬁofeed a?ggéﬁ%n ni s"fl geta galwts)or%m and the
woman i s pmbadiddemsthbargibsdy lsradrkmtsmretdheadmhmf lrmg/kgaoawmg&gg , nursing, or
indirectly. 2 i erns of a
preferred errbglﬁ\:()‘r}%%ki %%h%gﬁiehgo‘ﬁgzl%%%} "%ﬂ%lg %rusg'?p?gm% e\ igfnan'? %(té art will
readi |y renihgdy ingntitdimidual ¢odipniging thetstepm ef mwdmgmbmﬂmw fxtagmcnt drtdobodi es

are withi Wb HE DRAW NGS
Figure 1 gg&??inggﬁﬁgmrgiég%ﬂ}{alsgéfﬁé}!ngﬁﬁ %f&t anaﬁII;yS| S (%?h %pghg:e-sg i n nouse
ser a '®bt affragdens gegal & azs’afcwepctiuwﬁm;bztat pfdaG pindime satiumand cRnamdhdoestbtwi t h DNA

encodi ng j odi ng human
132.4 for Bm?gt“ug\gﬁog% ﬂ‘laeutfw}’: gﬁ‘ﬁt a“ﬁﬁgdkﬁﬁg'ﬁwﬁéﬁﬁ"%%{:eg’%lﬂgo- 184 were

i muni zed lnm\ti@ablhas nlildllm;'mfﬁdem thfipRress the iceel #1860 a0titwidy n i iagimiddalencoded
hFcRn and ' | asm d
encoded GIIDrIp ?ﬁ@gﬂa&ﬁl g&q I%Ip%g' bﬁ%% %tg%%gg}cgégﬁbﬁfjgn@%\?mhéggb(}(ga%%@ encoded
30GPI - | i nikedhandreRic Iaﬁdntpﬂoslx ringtabipieade dn $ppRpMbogimgus e the Ié@p\n@htéy tshe resul t
of an,ELI 34, mL}fﬁanieeﬁoc%tAnagaJ 85 sorhe dRUSEf AR AIhY ﬂﬁﬂer%&ngr%\ég after

i mruni zation fromanimals i mmuni zed with DNA encodi ng hFcRn o I 1inked
hFcRn; as Pia&m? exghangg $tBP-DNA encodi ng human pmfor reactivity with either
hFcRn or human 132M 5Figure 3 depicts the results of a FACS anal ysis that
was performed to determ ne whether the supernatants of #182 nouse derived
clones were calf4BF &Pei B BRKIIAR TaIEEe BrHariayvhieh ipibirthesensgceionoé| | s (HEK

293 cel | s g0 ms@éﬁaﬂfr&rgbmuﬁgwwmlssrht?%ﬁeanona%%mesqehﬁ Snt}vB Egecdrﬂw.eehgt ed with
hybri doma supernatants for 60-90 m nutd then washed wth S fol |l owed by

i nculBat i oAt st PReAREIRIE TEIgR thaumacificabiy|bays p Fefe medecin qpdops dn &XPF essed in

terms of @mbmlmer&é\)hemnwd@ls omamvéﬁtmmqeﬁnﬁﬂanlmkﬁnﬁi dtNer mbEdihet, (13) the
of human lgGto

per cent changed hi_bi tion or e in the bindin

FcRri. Fi at?raé“‘z?d&éginéf%m?%%g ‘Wg‘n%’? r@"ﬁﬁ&naﬁww@*% Hgtﬂ*ewagmwerfor med
t o det er mimtqudt e iIBaak) 3RB. ¢ 1. Viahy 1D3.#187 nouse derived hybri doma
supernatants with the nethod described in Exanple 6. Results are expressed

in terms of eifharadolth J@&@Axosmafeati..leymaﬂr@is&m@g'm@mtka ym&,%y;WEP or (B) the

percent changed (1nhibition or enhancenent) bi ndi n uman IgGto
FcRn.30Fi gifcddss giaspyethain(HE) fresgyrioglobgiin @rmwmwswe Mﬂaﬁtlfgna@ager formed to
determ ne (M;)qmmh@g)@dan@ﬁ/arFa@Bmomaglcslsq&gcea%e ¥id %d%reco\iamﬂul% CROGENt rati ons

of (A) mb 4.13, and higQ . or (B) mib 3 mib 4B4. 12, and

hi gG, by verxa&}ﬁ%rrﬁ& SPHEnGEs farma aptigea bgtdgigﬁit%@at&ﬁndz@s%f@@ £4 he@an s (HEK 293
cel | s engirerg! @dode@mdyEimexPIhe SaibbeiRhds)ont Bahorwer e FoMeWhatcRsadtlistibe presence
of Al exa-488-1abel ed hl gG and anti-FcRn bl ocki ng nonocl onal anti bodi es or
higG |I. Results are expressed as percentages of hlgG binding to 293Cl11
cells defined as TMFI at various concentration divided by TMFI of sanples

W t hout conpetitor tines 100% . Figure 6 depicts the histogranms froma FACS
anal ysis that was perfornmed to determ ne the 25binding of mAb 3B3.11, mAb
31.1, mAb 4.13, mAb 4B4.12, and nmAb b B6.1 to the cell surface of hFcRn
expressing 293 Cl1 cells (HEK 293 cells engineered to overexpress hFcRn).



Figure 7 depicts the histograns froma FACS anal ysis that was perforned to
determ ne the binding of mAb 3B3. 11, mAb 31.1, mAb 4.13, and nmAb 4B4.12 to
the cell surface of rat 30FcRn-expressing cells (rat fibroblasts engineered
to overexpress rat FcRn). Figure 8 depicts the histograns froma FACS
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Figure 22 depicts Biacore epitope analysis that was perfornmed to determ ne
the epitopes 5these mABs recognize. Figure 23 depicts the effects of four
consecutive daily intravenous doses of MBO-F1 |, MB4-Rh and Mb5- GlL2 on
Biotin-1gG Catabolismin TG32B mi ce. Figure 24 depicts a dose response of
MBO- F11 on hl gG catabolismin hFcRn Tg m ce (four consecutive daily
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anti bodies that are available for the treatnent of autoi mune disorders and
reduction of circulating levels of 1gGs. Also disclosed is the
identification of high affinity soluble Fabs (sFab) with the ability to
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5spectroscopy (e.g., using a fluorescence assay). Exenplary conditions for
evaluating binding affinity are in PBS (phosphate buffered saline) at pH
7.2 at 30C. These techni ques can be used to nmeasure the concentration of
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trypt Opha%md%??or}x.ln%h%@uda% FE&PRk ggegn@‘)a and-Ohitam 48 gr\,ﬁmﬁ,' AD@ d at that

parti cul ar posit vel'y human"™ i‘mmunogl o I'n variabl e
region is nambtrrmﬁuﬂoglltsdmL brb. dat.iZabb enitseofi thrfinstedt. Fonekamids the aptifddyci ent

number of QEARFdGARD noralsd@mnapm@ocar%pmb&dnemamb plihal the i munogl obulin

vari abl e regl on t elicit an I mmunogeni C response in a tonornal

human. "effective t iS..a n t hat include

Curt i ent. muniere SroinER Grinasarosbb Pl e e Fhody does

not elici tor mnkemﬁ‘ulhmgaam}bderpesqtmrmeaH-md@emﬂymrminnhu rlmame efrbodiaent, dpe” refers

to the site on rget . co i nd|n rotein (e.g.

an anti bo t'bo %ﬁmgsgb% lI"l—”a 10 uTq tth? Rricﬁatw#'%% %‘J}”mﬁ" e%c(g EL\ﬁ)ﬁ’uer e the

target 150mmmqummhhﬁmawpﬂ@t@ﬁhﬂwnhems¢m@1WQﬂfbe-@n@vhhiynomﬂposed of am no

o heorP ARl en B b Y GRINARAGR rEPIRIA PR LAALL S Blen @™ N0 201 S

of the protel f f’ |es &d ﬁ%lna I ons

t her e®f . @amraﬂ apipKng’;Ser@MrdpeBHFmt Q%O-atﬁ ﬂreq@terrtbnd;mmtmlmnmdmﬂmmn@u d

resi due. f e t wo
Q?kﬁﬂw' @IH&S%HI%S&'HHC‘Q‘% 59&15( cof?crltloré W%Fé}ﬁﬂerwlﬁydlye e

sequences e ternms 20are used I nterchangeab rmed as
fol | ows. mécrgééleéw@etsmare@ @ gris@n¢ @andp@qnme a@bbﬁ@arbnrsiéﬁcﬁmpﬁsﬁes (e.q.
gaps can be introduced in one or both of a first and a second am no acid or
nucl eic acid sequence for optimal alignment and non- honol ogous sequences
can be disregarded for conparison purposes). The optimal alignnment is
determ ned as the best score using the GAP programin the GCG software
package with a 25Bl osum 62 scoring matrix with a gap penalty of 12, a gap
extend penalty of 4, and a franmeshift.gap penalty of 5. The am no acid

resi dues or nucl eotides at correspondi ng am no acid positions or nucl eotide
positions are then conpared. Wen a position in the first sequence is
occupi ed by the same ami no acid residue or nucleotide as the correspondi ng
position in the second sequence, then the nolecules are identical at that
position (as used 30herein amno acid or nucleic acid "identity" is



5A "humani zed" i nmmunogl obulin variable region is an i munogl obulin variable
region that is nodified to include a sufficient nunber of human framework
am no acid positions such that the inmunogl obulin variable regi on does not
elicit an i ”mmunogeni ¢ response in a normal human. Descriptions of

"humani zed" i mmunogl obulins include, for exanmple, US 6,407,213 and US

5, 693, 762.. glapisasusect b.es, eo 120, dri3@-foidbater b ki i ZGSIﬂJdi}ﬂehlbdeWeﬁI tht ngency,

nedlun1str| enc 0 str condi tions"
descri bes 8 EM%%S %@1 93ﬂ?5@2 Fﬁﬁléﬁ%¥w£§ﬁ %EWP Y per f or mi ng
hybri di zatrhamrat pléactmannsmb@hmhe, tﬁ@anmdodyrbuﬁsﬁ?c&mt ;iPr'os QCg)laS]ehﬂlNDI ecul ar
Bi ol ogy, Jo I ns 989 6.,3.1-6. 3. i ncorporated
by refer e\r}litgqu 2%@%8}? [g(r%t rtﬂ%"nat U O" ARG 3‘5&8‘3‘%‘%’?(%&&“ 1:?«[
r ef er ence pHrfde.gi, ttaust o3, 3,3be0, Geemljo Spdamofa rapithly Bianchi ﬁﬁﬂlﬁoﬂin on:endl t | ons

by

referred t I tr| n tiqn
condi ti ons%bgﬁ‘%%tggﬁgng%g%hqoor |°gvv°?easdpl %R%agwflr%at e % §e¥bog out a%:ﬁ%’
fol | oned WyestnabrelgasiieBn prpH)0.2X SSC, 0. 1% SDS at | east at SOC (the
tenperature of the washes can be increased to 55C for | ow stringency

cgndi tilggs)f l(Ilzl)ona?dwmaﬁ l’tl'ld’\igefhﬁuorhwgﬂ{]l'?cﬁﬁnZe&feh@'th&lﬁhgﬂilsfgigﬁfhé ai:llf([);og% Sl.‘»SSC gg c
about ol | owe e or hes 0 at
EIEC it Laspb s i dpmsakin Sl

ol | one 3g anjeasos, 1 a8, eBs70, 80 o exBmpl¥ céibn %% d very
hi gh stri n \(/:\é“ h%lg %dl zat |t$£ C géll onz f‘%a 0. 5M sodi um phosphate, 7% SDS
at 65C, f& Fenis ths 5 A s RadEOR 80 48° y 2 G5 SSC, 1% SDS at 65C. Very

hi gh stringency condjtions (4) are the preferred conditions and the ones
that shoul d belmfseembadiaas th HEPdyLausspitanteligatiompfsympgms essegeiedwithc| udes

nucl ei ¢ aGh dstointhftine BXOHEAiITER althinfiterddb a SERGHCA MBor Bkfible, Be aw;day Biph
stringency to a nucleic acid described herein or to a _conplenment thereof,

e.g., nuclalfiateendgaeass thsdrysgtyLBYRRIPHESYSP Btieinhswrng: paie@r pdfinsssleveihe

nucl ejsC ack gifcuGdis DRibddI& SR ah@%ﬁlb’bd% dohy ik @Rnraidl); BVer,kQerd the length
of the reference nucleic acid. e nucleic acid can correspond to a region

encodi ng a{ﬁ'auwmaﬁhobincw Vel ."a F ehedordToR bedeting Buteribosapeddesh aioRdi ng

pL ot ei N mahe INBAkE afHosd; ipRdiSsehStigty; hat lodseasuredNAouth mOé@mcér@bwa,énaﬁard/ or I(ess
than 15, 10, 5, or relative to protein described herein (e.g.,
L e onser vabinpaient: e et Tearop T AE AR I el PO REROpnRur LR ot
have a sulkghdasi.ial effect on the protein functions. Wether or not a
particul ar substitution will be tolerated, i.e., will not adversely affect
bi ol ogi cal propgint 'cﬂﬁoduﬁélﬁhh@ﬁcgh@gtQﬁ'la%fétdomatryseﬁﬁﬂcég%ren:rof?ngor%hﬁgf the- 9-

u5| ng the nethod of Bow e, et al, (1990) Science 247

"i pmunog| GHDF PHYReBHfichain. tat & thest ase &ar&ﬂfﬁélﬂﬂlefqho‘maﬂtﬁ@d)(/alﬁoahF'@bQSIFm%nst ant

S5donmai n ofyd SAAIUROGHER Hoai MRIB&IEESe cdrPEHROLrRrrdnR pAOPBRERScHhYRI Ccal |y
contain two 1- sheets forned of about seven [3-strands, and a conserved

di sul phi de bon Ann, Rev
| munol . 381Hl4C{5'§>‘éﬁboqﬁﬁ'“gﬂt thébhmtgo?\c;‘\gh(lgjrl e A Q’le@&y Hor gaf"%l)a‘)ﬁl %I%\ﬁl’gcril abI e
domain s eqeuebﬁcohumepehlsnanlt;e@mténdm@dém Fah tsoqm@nmenamnle ﬁn glamahofmore he
strucj.ure r t ne or nore CDR
regi ?rsl's aregibgg}@le}tlt%gg% &p&) %é%rﬂrurg‘{a + %ﬁﬂsﬁ%ﬁo‘ﬁ&ﬁ?m%ﬁgn éo%;é’ i gen bi ndi ng
site. For eé»baqifme@th@ﬁélbgwmelecmm}icrimmme all or part of the amino acid
sequence of a naturally-occurring variable domain. For exanple, the
sequence may o dne embodimevg, the HEDBBabN donrainGed@ned dvaipriag¥ianarigttd disnain Nt er nal

am no acid |y 0 I N3 ter m nal

am no aci cfgquence Ofbﬁf gf gsreEA ((a)p&%ﬁ% ératﬁlg%%gﬁifoﬁsgg%g Wg@%' a 15

pol ypept i d40a5RA02] M@Qiﬁe@a@ MeaHRBER, dE063- ﬁO%MQMm}EmmmﬁnEmemmn@ﬂo can
assocj.ate ' L in se uenc forma
targeat e .%@ @gg%gﬁarbgagmgs ﬁRHéec%m% a@@ hefapfi Calh SEIET g Ty 0L

t hat pref &ldnd32a- MPOPE QY HEA084-R0E. M%ﬂﬁﬁwgemuumogz-ooz MOOFR&1¥H or VL
chain of the antibody can further include all or part of a heavy or |ight
chain constant region, to thereby forma heavy or |ight inmmnoglobulin
chain, respectively. 20l n one enbodiment, the antibody is a tetramer of two
heavy i mmunogl obulin chains and two |ight immunogl obulin chains, wherein

t he heavy and |ight inmunogl obulin chains are interconnected by, e.g.,

di sul fide bonds. The heavy chain congtant region includes three domains,
CHI, CH2 and CH3. The light chain constant region includes a CL donmain. The
vari abl e region of the heavy and |ight chains contains a binding domain
that interacts with an antigen. 25The constant regions of the antibodies
typically nediate the binding of the anti body to host tissues or factors,

i ncluding various cells of the imune system (e.g., effector cells) and the



15wel | as the nyriad i munogl obulin variable region genes. Full-length

i mmunogl obulin "light chains" (about 25 KDa or 214 am no acids) are encoded
by a variable region gene at the NI-12-term nus (about 110 ami no aci ds) and
a kappa or | anbda constant region gene at the COOH -terrninus. Full-length
i mmunogl obul i n "heavy chai ns" (about 50 KDa or 446 am no acids), are

si mi | arl y Mit6dd62) WGEC%JM@MMG{M;&MOOTB -BHner adwoeR11 116 oandmisndagdnfls) and one

about. 30 i ek BRI RERTEERERAATEY A5LLC0L PDER: Mind-pof BB, 70 ™

conposi t i GfA3tMeA56+G05r Hh0RAch If I\@m?%tDOI ,O15 590 b0 T Fl2em906089, conponent  of

a natural k84 | at osi t an be obtai.ned.
Conposi ti ons rodul\é&j(?bart |CP| Cl a ﬁPol?i Oﬁgf'ﬁl?oa emcdém "Bg ngc(?ﬁ&%tgﬁ ‘f”iﬂbns of at

| east® a 2523"9rM%ﬂ9ﬁ F@&g\‘l@@%ﬁmwﬂﬂi@(}@i M%M-BpéM@@zmmMp(IﬂSaGMn of species
of intere i JLIAD 7 , or 99% pure
o e R s ?%{]‘Mdoﬁﬁ%sa Sook? HO%TW@% E1059r 1@19090%11 fc?rzba?]dgn% %?R&t of o
mmc of a conforna rtlo thereof eferstoam)dlfled
FcRn whi ch haglf"é’"?)?sgg‘: rlger ‘"ﬁ‘int'P‘ééFéeiteSd?lé H‘P@P mikipe LBASIREE Y el ati ve to
a natural Icgmmtsmgr immgiArgRnodat wib FEROproteharr @okast &%agﬁ@ﬁhﬁﬁ&fﬂat wiha am no

acid resi resi due t hat be aI d fro e sequence
of the bi ﬁgl Iﬁuﬁfegf’ide Steq”encegenco‘ﬁ?\geacﬂ |"?J%%°)'7' D\Af’f‘%ﬂ'ft 5"5’81sa E‘ﬁi"ﬁ'ﬁ %‘)r/eﬁ?l\n t hout
substiant i aiohlysaﬂlrbc&m figing s&id @l ooty wmlhaa@élbma tall linehesiasis aaytbncmﬁﬁeéltl al" am no

acid resi resu n_su e. . The ases nt er al

admi ni st I’g.'%il ging Sl i Fc'i’;:b”d dand ?ﬁ%s "g?fé’a"%‘g?“éﬁ%%‘r“&ﬁt I’tﬁecr%% atfg%'lﬁ’c'f%& Oﬂﬁans nodes

of admi ni s»ﬁw:atmsoﬂd aotiteey cctdqarseseanﬂaasta)he amhbkqug'mﬁbvhahlﬂpehif‘sw)emndmo ausual |y

Sby injec i mtatl intr

intr arruscttﬁ‘:ﬁrpm?n r’édgtlgte}eﬁ%gglkmh% eca il O&é" pat qa} %mdrs‘ll{'graé&)eraﬁl tal,

i nt r acar dia@ertion pf andde conssant regiob, veperin thghaallng ofsaamntxbcatyhew:d Fci?ubcyt aneous,

subcul | cubioeutt MnfiRR5dia GHURE of REBGABRY ATec SURARAGNRPI Luig!FaRh asPI nal

epi dur al Intrastemal 1n n-an u5| on. pol ypeptl de" or
"pept i de" molshiietandisplabieg the entibiodt. er changeabl y) refer to a 10pol yner of three

or nore amno acids |inked by a peptide bond, e.g., between 3 and 30, 12

and 60, or 30 @nge 36t the dio;xr@mre:ieuauram methacc&fdaenhﬁndgef@tlbodﬁm bied ppept i de

i ncl t th I tid
"l udes. BRRY CRaDtPAT R AR A PR B Ren iR oF Ardfit BRebhr hore

pol ypepti dmvailmgi arlﬂararﬁofxntimdi@l a/g., 4 Hieplhyelitmary; mhcbicﬁhﬂifymgla&ﬁhﬂi’ﬂﬂslﬁeﬁnt m

pol ypepti de ratejn or e e can a e _ane, or

DSl T o dEprey Akl 8L B APEES LGSR, R bR S AP YPa o,

ni trosyl ahetmiogamnéhmdfy oomnmneﬂfhm its eurfiack amisdabh papbdr diefudeanniskidisiid t o

descri be i s, b cids i n I engt h

e o bot aubiny R orklinub o hBERA BeBpRrotbo R oS EabRenel el cal 1

ef f ecti ve aarpbat of aselfod dyesoanirodynapmponatst §bt methpd cdn iodedegedatiapd f or peri ods
of tinme ”ﬁgcgaéQ&%mok&lé‘ﬁ%\h‘?%%én%a@'ﬁgﬂn&?qnd){ggR&Xélé&;d SoleSRit! |er¥codes¥hoel cally,
because a l'actic dose 1I's use f'o at "an earlier
st agés of @Plgmée th@theeoﬁﬁw@bhyllnéﬁdplﬂtﬁdicw aetﬁg’eectn one eraimlmcntym¢ dmtilbedyd ess than

the t her ag&gmcg@glg{dﬁ,{"ﬁjgﬁﬁdﬁﬁe anount . As used herein, the term
"substantially 1"denti cal (or ‘substantially honol ogous ') is used hereinto
refer to a first amno aC| nucI ei.c d sequence ontains a
sufficient nundér® STQ dHE?W 'br?{ly aq‘ﬂha§ HY: (% ag"h“gﬁ/\(ﬂt Tpﬂ’ye{ BN 8P si de

chain, e. gmbodlmﬂs,aha/xdehtﬁ'mi plaga éd dut@bssitpsit dompttit@rigpndaeignen BG kt thesi dues or
nucl eot| d m no acid C i d sequence such that the
first andgzlg%:%n%}{g% n%r“élc aapomlpatm@calnglhé’mg%# é'gﬁéﬁces have (or encode

pr ot ei ns hawng) ?}kmlar acth|t|e? .g., a. binding activity, a binding
pref @l ence, or MEMYYIARGFE U diselopurg eﬁmrelsﬁ“’teﬂ'@d(‘,’%%"éﬁcﬂ!‘g AnFRPJYR &4ple. he second

ant i body hﬁsmettlhﬂ iGAges: SPRedtin: metsym@edmlﬁas:cm bingiag knthed$ @fg gkl i ni ty
relative to t 3OSe ces si mgﬂrpggzriﬁoml ogous (e.g., at

| east abodt>8 hg'gahé?#g‘%tq%[i%"l"i‘f”ﬁ tl‘?f‘ eheeg dg @ JicBadiPresaitei n ar e

al so part of this application. In sone enbodi nents, the sequence identity
can be about 85% 90% 91% 92% 93% 94% 95% 96% 97% 98% 99% or

hi gher. In addition, substantial identity exists when the nucleic acid
segnents hybridi ze under selective hybridization conditions (e.g., highly
stringent hybridization conditions), o the conplement of the strand. The
nucl eic acids may be present in mhole 5cells, in a cell lysate, or in a
partially purified or substantially pure forn1 Statistical significance can
be determ ned by any art known nethod. Exenplary statistical tests include:
the Students T-test, Mann Wiitney U non-paranetric test, and W/I coxon

non- paranetrlc statlstlcal test. Sone statlstlcally S|gn|f|cant

,,,,,, e o P



A "therapeutically effective dosage" nodul ates a neasurabl e paraneter,
e.g., levels of 15circulating 1gG antibodies by a statistically significant
degree or at |east about 20% by at |east about 40% by at |east about 60%
or by at | east about 80% relative to untreated subjects. The ability of a
conpound to nodul ate a neasurabl e paraneter, e.g., autoinmmunity, can be
eval uat edinionc ambaiimers,| thaamtibddySydddenn petendabixt labed sigh agd ﬂi:m:eacyntitag (hgman

o o SALTRE S oAb Bkl R ORELL Y, B FRTBRSLL b oan b
par anet er arg detedtedr ip thegoregence bfchagseggsickndwmiltminebrentskbditaed practiti oner.
O her features and advantages of the instant invention wll becone nore

appar ent fromrh b dspdck, o di@lodert Batues adegdd PimiodiMamipchnHeRE B&ivitEodi nent s of
the inventi

e a ination of features described
her ei . I‘ﬁmﬁ‘&d E‘g]gﬁesd‘i?«??cTW“tFélg%wfg)égﬁgg&“%ﬁ?m‘bB %C&dé‘ 3BRPY¥r nore ot her
f eat ]lc.ll’ es hdhs&eﬂeosaémm eitedbi moHﬁIE&MgSEQ.dEM@E@ gl hvendir] tb oG ]th of thg FeRe.elnal | Ign Eent
is of a human chai n, am no eW|t FcRn a a
Charn am T epneng RARRT AT DBt B e F GRS i tnigferafl T, BLRNe
of these tnnbthsmmhcﬂeﬁthebroodi(efg,aghlbhtm tha étoed by ineelfp. circalatfingag reriiood) t hout t he
si gnal 30sgquence: in.a VAN
I\/GVPRPQDV\%\{ AR SR (RO ‘E@Eii‘% %ﬁAﬁ?@ﬁﬁ&f’ﬁﬁ%&%\E@? v g 2

a_RAT: MGVSGRENE, klgShit o RGIRAGO AERRU N AN EE AAMBD STGDRSHEWAT GAlEAQQYLT al

INeL Ree AR e s et sk eEs o sk A L gosoms oL

RN 6 DEATLARIL 0
CEL GPDNT SVBdAd s NG /DD Kl a \ASCLMB B Endsh SRR AAINISEd e Fdsociated
DRAT: CELAP SLPTAVEALNGEE NP ETDI VGNL EEL 10a2
domai na3 YYRAPSTaE ! N‘V'WF@P@EW TERfgEne 2 Ogmdmga tibody

EPPSMRL KAE%SSBMVH@@S%%%BEW&PNg@a %ﬁcLH’ﬁ(ﬁElﬂMﬁ-ﬂim&/\K

L AAGT GG ERBIS RS T RSEBERE iCHARS ACH Ayl n a oo o

150 RAT: %SMMWM%E&MR@BERHWHE&A@LTVDLD
Transmenbr aneCyt opl asm ¢ domai n a_HUMAN:. SPAKSSVLWAE VI GVLL‘LTAAAVGGALLW

RRVRSG PAPW SLIRGRDE At dehE G ofmmbrde SENRPRMRNAEel befdetel MEMAh AL L
NRVRSGL PAPW. SL. SGDDSGDL L PGGNL PP a_HUMAN. _DADLKDYNV| PATA (S Q | D NO 1)

20a_RAT: EMIPERAKHRTRfisanis (Re: ystePHE 1Pl SrofiFmove fkémceregihtihment is of

a husgn 1%&\:@(1@1@@@@4|D1§'éas%nidm@atﬁﬁ|t]d'0§13@¥%@€rﬁa parpira @TPﬁGuﬂlﬁﬂn Bargs 0gl obul i n
am no aci sequence, An exegq“?_l ar

tein can, i hese two
sequences SYirome. # Ftaljﬂf’éLH]F myReArdigs | e &‘“e g[&’”’FF"éWt“SVEP ftcnﬁ[‘}ﬁfneﬁ “gxpg
25sequences Tﬁb QnAdbeks, W@icﬁr&sfﬁ?ﬂ@hﬁﬁd‘d d¥ndrome, autoimmune thyroiditis, gastritis,

celiac disease, vitiligo, hepatitis, primary biliary cirrhosis, inflammatory bowel disease,
immune neutropenia, spondyloarthropathies, experimental autoimmune encephalomyelitis,
25 juvenile onset diabetes, and immune responses associated with delayed hypersensitivity
mediated by cytokines, T-lymphocytes typically found in tuberculosis, sarcoidosis, and
poiymyoéitis, polyarteritis, cutaneous vascuiitis, pemphigus, pemphigoid, Goodpasture's
syndrome, Kawasaki's disease, systemic sclerosis, anti-phospholipid syndrome, and Sjogren's

syndrome.

30 in one embodiment, the antibodies of the invention may be used to inhibit the
transport of IgG across the blood-brain barrier. In another embodiment, the antibodies of the

invention may be used to treat brain tumors or Alzheimer’s disease.
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p2m _human: MSRSVALAVLALLSLSGLEA | QRTPKI QVYSRHPAENGKSNFLNCYVSGFHPSDI EVDLL
p2mrat : MARSVTVI FLVLVSLAWLA | QKTPQ QVYSRHPPENGKPNFLNCYVSQFHPPQ EI ELL P2
m crogl obul i n 30P2m _hunan:

KNGERI EKVEHSDL SFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKI VKWDRDM (SEQ | D NG 3)
132nrat : KAGKKI PNl EMSDLSFS1CDWSFY! LAHTEFTPTETDVYACRVKEVTLKEPI CTVTVWDRZM
(SEQ I D NGO 4) I5Ane emmmhmt yheruunbcﬁlb/detaeisék tﬁeﬁmemefaﬂsguﬂbmg@mf&lan protein
al pha chai n ment r}ﬁe au oeimgnnr?e Jlsor(!le?\{\s/;l r}]1 t grl.nlces F%R P ? &um eot i de
sequence IEB o characteri ¥ unwante czrcu ating Ig(y e.g.,

GITCT TCAG@‘I’W@@&@BAWTEH@?@@AGT CTGGACCGAGCCCGECAGAGCCCCT CCTCGECGT CCT
GGT CCCGECCGET GCCCAECEGT GICCCGEEAGGAAGEEECEEECCEEEEET CABGAGGAGT CACGTGCCCC 10

dmwmm@g@mm@%m@mm@a@gm Gird CCTGCT
CTTTCTCCTT . CT GGGCGCAGAAAGCCACCT CT.CCCTCCT GT ACCACCT T ACCGOGGTGTCC
R SR RS RECe ik esY decmtbedvdexah ACA
BEETCBABET: GBI SIS AMMEGAHS e TERTATTGGGA
GAAAGAGACCA TCT GCTCTTTCTGGAAGCTTTCAAAGCT TTGGGGGGAAAA 15
GGTCCCTA EF AR e R R AR AMET CGGT GOOCACCGCCA
AGTTCGCCCTGAACGGCGACEAGTTCATGAATTTCGACCTCAAGCACISGCACCTCIISGTCIIEAUCDCC
CGAGGCCCT GGCT AT cpETeateimsisisnstrarmaneh TNTRCAG @Te@ol@:@frTCCTG
CTATTCTCCH P HAGEAGET: q%@ GF GGAAGGAGC
CCCCCTCCAT GGCCCGACCCAGCA TT GCTTACCTGCAGCGCCTTCTC 20
CTTCTA ST ‘ ZH : 8 GAC
TTCCIBCCCCM%Q MI%F%%%EM%%%% HAFHENL CAGCACC
ACTACTGCTGCAT T GT GCAGCACGCGGGGECT GCCCCT CAGGGT GGAGCT GGAATCTCCAGCCAA

GT CCTCCGT elsietipisrigRan i cebicsh oo esreoeimgnt ArerealedacdusesrcraimadelGGAGCT

CTGT TGT COHARERAL A GG LB SR GACRIIBETT Cai ShERI T (T ERARAFACACCGEGES 25
TCCTCCT GCCCACCCCAGGGGAGGECCCAGGAT GCTGAT T TGAAGGAT GTAAAT GT GAT TCCAGCCACCGC
CTGACCATCHECE R rbemrafneisinidcreonbiesiam M ergterentraumageresHepdRCCTCCTG
GAACAET %@FQ@W@%@%WH&WMFH EERH B 4a] GraMEeGtelsT CCT
GTGGTCTGCCTCA AATACATATGGCTGTTTT CGATAA EQTAACACGAGTTTG GGCCCG
(SEQ I D Né?%?“‘o‘mm“”e isorder agend, op PRy rRayEeYt ! Cgi’}é e Pithedpveb QEHAT 4MY human
FcRn (ext aaoﬁed;dnuldabrdémmtr@) thBlapsnde Rl to INBuIsR GHRAeR SheHatWBs/Ragerbol d) is
set forth bel TGGGEEGET
CCCGCGGCCTER! GGGGCTCCTGCTCTTTCTCCTTCCTGGGAGCCTGGGCG
CAGAAAGCCACCTCTC CCTCCTGTACCACCTTACCGCGGTGTCCTC GCCTGCCCCGGGGACTCCTGCCTT
CT GGGT GT CCEEC @Mt Esecictha dsplaunicTasaaT seiaad py b '
TGTGGACCT§, CHAEADOMCEATH G Al %@%&%@A@ @’WTCAA 10
GGAGAAGCT TTCTGGAAGCTTTCAAA TTGGGEGEGAAAAGGT CCCTACACT CTGCAGGECCTGCTGG
GCTGTGAACTEEETCTERG o EABE tsniispHothoeasaesc ol Adir st b TIOMAIMGERISACSTAGT TCATG

AATTTCGACGR CANGTASEIZEAMODSE63T HE06AED HINIEEAIIECUCTLAGUTATG062L GHECCGT GGCA
&A&A&AW&T CACCTT ATTCTCCT GCORBCACCGCCT GOGGRGAGT

ACCTGGAGA AP EERAYEN R TG IAGERIGoGACCCAGE 15
A&&TM&IE@@G&%M@@@AWH@I%M&W m&%m hEGGTTCCT
wc@?&dmm N S 9‘ 3 GGaCG
CAGCCCCI w@s@:ﬁmcmmemmm& G@'@@G@gmmmp@gg@tﬂ@gagcat cggt SEO
aacact act C tca cta Iacc tac attt cca taa

"D No 6) WRTETRRFRLAGLPEL Ih Bk FRliRer deelirs Aot MEfEoar Y4 seeond

Bet a- 2- m eeqoeyice it érzode @e@@poimbuﬁehm h&ldded 4 @véndyasabifdnradsequence

>13et a-2-m.crogl obul.in (.132 nucl eoti de Ho sapi
25 AATATAA @Mﬁdﬁ%&%ﬁﬁ%&%&&%ﬁ%&w&am

CCGT GECCT 7ACZT@ G G3aGET ACRCTGIETT JIGTIEE00 T SEAEEEHATCEASREACE CCAAAGAT

TCAGGTTTA T GGGTTT
CrrocaT OSBRCAT R, R A R Mo T R A PR A
TGTCTTT CASOAAGRAE MATF2-C DY, MEIHATI T MO ST HCTAGOEDERATT GASRERGAGT GAAAAAGATGA
GTATGCCTGCOG TGTGAACCATGTGACT TTGTCACAGCCCAAGATAGTTAAGTGGGATC GAGACATGTAA
5GCAGCAT CATGGAGGT TTGAAGAT GCOGCAT TTGGATTGGATGAATTCCAAATTCTGCTTGCTTGCTTTT
TAATATTGATATGCTTATACACTTACACTTTATGCACA al ATGTAGGGT TATAATAATGTTAACATGGAC
ATGATCTTCTTTATAATTCTACTTTGAGTGCTGTCTCCATGT TTGATGTATCTGAGCAGGT TGCTCCACA
GGTAGCT CTAGGAGGGCT GGCAACT TAGAGGT GGGGAGCAGAGAATTCT CTTAT CCAACATCAACATCTT
GGTCAGATTT GAA CT C TTCAATCT CTTGCACTCAAAGCTT
GTTAAGATAGTTAAGCGTGCATAAGTTAAC 10 TTCCAAT

TTACATACTCTGCTTAGAAT TTGGGGGAAAATTTAGAAATATAATT GACAGGATTATT GGAAA
TTTGTTATAATGAATGAAACATTTTGTCATATAAGATTCATATTTACTTCTTATACATTTGATAAAGTAA
GGCATGGTTGTGGTTAATCTGGTTTATTTTTGT TCCACAAGT TAAATAAAT CATAAAACT TGATGTGTTA
TCTCTTA (SEQ ID NO'7) 15MOUSE ANTI - HUMAN FcRN ANTI BODI ES ANTI BODY STRUCTURE

AR IFN N\ ==k g~ ==l




wherein binding of the antibody to the FcRn epitope inhibits the Fe portion
of 1gG frombinding to the FcRn. The invention thus relates to a FcRn

bl ocki ng anti body. The bl ocki ng 20anti body can be an 1gG an IgM an |gA,
an gD or an IgE. I-n one enbodi ment the bl ocking antibody is an 1gG In one
enbodi nent the antibody of the invention will have a binding affinity of
101M 1. | mybititeh 6rg. ombedirmgat: coréioasntt baayeiodcid Brodify ertst@Rnddrla have a

bi nding affinity of ) i t the invention

rel ates tga%abko%gg "o"gnfgg‘gamlﬂbio%?"f)%”&a%@?f]’3@0%%*?@%338@%?%&%0%%513a 31.1

hybr i doma M@92-8492, MO yBY2, MOAE-F @ MO0AZZ069, hwiisH-¢ioapM0073-E 10, doMO0Ye-

enbodi nent i I r t t antj hod ich binds to an FcRn

| i near epiFt] %B@.Dh%]%rgg(}rﬁ% %é’rtﬁée@tg%?iaﬁ@nﬁ%eﬁ@q"ﬁ?ﬂﬁ% Y PEVEIEL (€80 2an ant i body

whi chsbi ngsontater asubsRen unoafstradet icgna) and pi tiapdsiatkd 3 oagion ahdck wept t he

ant i body i I i n 100 _aci d sequence conpri sing
e s SN T

EPPSMRL1 men ereof. I n anot her enbodi nent

the anti body of the invention binds to an am no acid sequence conprising
CSAFYPPELQLRFF" N@fﬂ %‘E@H‘fﬁv ‘Ebgis%%‘je fgaturss ¢ hosFrdibat caesaEes angipfibedr t ai n

enbodi mentThe hantdildadides off ortuiremicyeddlds eHat EPREIVElyGRIldE: (i PARLst Wahdhc@n
epi tope t hna% icg et gg i%ame b%sd t he epitope re@o nized by 3B3. 11 and 31.1. Such
ant i bodi e&™E HIFOHE 2 JEF XPTROHSMAR SespEtiat ing AR] highvrgest doastdl, 85,9092, Ani no
aci d 1AA) 98RO BHBOFY, b 10034 iaiticaleo dEbagidre of & finf vaibee afthdin Rencant i bodi es
of this in o) i gl udi el l .V I Lns,,.and CDRs, are
enuner at e3¥?ér:§'lllagf'é’ #ﬁAi g\%} -%@GMOP%{EE@S’{)OX?ﬁ&ﬂ?@a@@f%fﬁm%&%es are
i denti fi edMS5-883. MIQ0SAFD23M0062-queb MO0A4-HEDRI®75-@n 0,Mp w9 Ri i, bpgli es O The
| nvention._ Anti ho L\/- | LV; (:I%RZ LV- HVCDR H\/CDR2CHVCDR3 3B3. 11
SASSSI ssm?i‘ﬁ%%%@g%t?"%%gﬁwﬁgn%%%"ﬁ‘ﬂo?@% “Lbétﬁsﬂdﬁﬂﬁe €3¢ D NO. 10)
RSWWN ( SEGEqVEN©0{ 4 yariRb llMGDSD RN . GKBEKG 3 SEQVINDNCF 102 M 0BLSSBYL M0 068EQ | D
NO 13) 31 | S )-14) 1 ¢ LQYDNLLRT
(SEQ TD NGUTof BoAny VORGPt REOR 7 eGSR P800 R 1s)
GGYDGYY VDRDT3-EJEQr MDOBMDF 199nd (2) a second heguente ot ecbdts sseioan eiablerdonhie 3B3. 11
1ght_chal keS8 inbRBLL R&QVhrial ol LAIhQTSr ALoRYANGRE LM aNd the
constant region 1s tnitalics.

domain), e.g., a sequence at icast 80, 85, 90, 92, 94, 95, 96, 97, 98, 99, or 100% identical to

the sequence of a second variable domain sequence of 3B3.11, 31.1, 532A- M0090-F09,

20 MO0084-B03, M0056-G035, M0084-B11, M0092-D02, M0055-G12, M0057-F02, M0062-C09,
M0064-H04, M0073-E10, or MO090-F 11, or a sequence that hybridizes (e.g., under stringent
conditions) to a nucleic acid encoding the sequence of a variable domain of 532A- M0090-

F09, M0084-B03, M0056-G05, M0084-B11, M0092-D02, M0055-G12, M0057-F02,

M0062-C09, M0064-H04, M0073-E10, or M0090-F11.

25 In one aspect, the disclosure features a method of treating or preventing an
autoimmune disorder, the method comprising: administering a FcRn binding antibody (e.g., a
antibody described herein), e.g., in combination with a second therapy, to a subject having an
autoimmune disorder or at risk of developing the disorder. For example, the second therapy
can be a therapy suitable for treating or preventing the disorder. In one embodiment, the

3 second therapy can inciude: intravenous Ig therapy; nonsteroidal anti-inflammatory drugs
(NSAIDY; corticosteroids; cyclosporins, rapamycins, ascomycins, or their
immunosuppressive analogs, e.g. cyclosporin A, cyciosporin G, FK-506, rapamycin, 40-0-(2-

hydroxy)ethyl-rapamycin; cyciophosphamide; azathioprine; methotrexate; brequinar; FTY

20



15CDR 1CDR 2 1 DI QLTQSPTT VAASPGEKI T | TCSASSS/ S SNYLHW QXK PG-SPKLLI Y
RTSNVASGVP CDR 3CL 1 61 ARFSGSGSGI SYSLTI GTME AEDVATYYCQ QGSNI PLTFG
AGTKLELKRA DAAPTVSI FP 20 CL 1 121 PSSEQ.TSGG ASVVCFLNNF YPKDI NVKVWK

| DGSERQNGY LNSWIDQDSK DSTYSMSSTL CL 1 181 TLTKDEYERH NSYTCEATHK TSTSPI VKSF
NKNE (SEQ I D NO 20) 5The amino acid sequence for the 3B3.11 heavy chain is
set f ort h7ddeleGwonmidre mtoRbine ggycopiendlicacd; mpaehtdokedmafed!; tfie constant regi on

isinitalics., CDR 1.VKLOESGPEL. VKPGASVKI S. ASGYAFSR P EW GRI
OOR 5 HPOSEIRRARIPLEE: TSR e TRy O LB PHURF 6 5 TSVDS
AVYFCANEGQSu RN, <11, IMBSARFY, CD3CHDE, CD7, ZD2BPSHYRIBAPCDSAACQTNSSMT
LGCLVKGYFﬁ:ei?ﬁ&g%%ﬁm%%§%¥m5€w%¥rh%ﬂg é’?LAﬂ,Ig; or other adhesion

5 molecule inhibitors, e.g. mAbs or low molecular weight inhibitors including selectin

antagonists.

In another aspect, the disclosure features a method of treating a fetus, the method
includes: conjugating a small molecule or macromolecular drug, e.g., an antibiotic or vaccine
(e.g., viral vaccine), to a FcRn binding antibody; and administering the conjugate to a
10 pregnant woman who bears the fetus in ufero. In one embodiment, the fetus has a disorder or
is at risk for a disorder. Exemplary disorders include an immunological disorder (e.g., an
autoimmune disorder, a metabolic disorder, or an infectious disorder, ¢.g., a bacterial or viral

infection, e.g., an enteric infection (e.g., Helibacter pylori infection).

In another aspect, the disclosure features a method of treating an infant, the method
15 comprising: conjugating a smal! molecule or macromolecular drug to an antibody that binds
to FcRn, e.g., a antibody described herein; and introducing the conjugated antibody into
breast milk. The breast milk can be administered to the infant. In one embodiment, the
conjugated antibody is administered to a woman and the woman is providing breast milk to

the infant, directly, e.g., nursing, or indirectly.

20 Although the invention is discussed primarily in terms of a preferred embodiment of
antibodies, one of ordinary skill in the art will readily recognize that binding proteins or

ligands other than antibodies are within the scope of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts the result of an ELISA analysis of antibodies in mouse sera obtained 56 days
25 after immunization from animals immunized with DNA encoding hFcRn or GPI linked

hFcRn; as well as with DNA encoding human B2M for reactivity with either hFcRn or human

B2M. Mice #180-184 were immunized with plasmid encoded hFcRn; Mice #185-189 with

ptasmid encoded hFcRn and plasmid encoded hf2M; Mice #190-194 were immunized with

plasmid encoded GPI-linked hFcRN; Mice #195-199 were immunized with plasmid encoded
30 GPI-linked hFcRn and plasmid encoded hp2M.

21



CH 1 181 SSSVTVPSST WPSETVTCNV AHPASSTKVD KKLE (SEQ I D NGO 21) 20The

am no acid sequence for the 31.1 light chain is set forth below The CDR
regions are underlined and the constant region is initalics. COR 1CDR 2 1
DI QLTQSPSS LSASLGDKVT | TCKASQDI N NYI AWWCQHKP GKRSALLI HY TSTLQPA PS CDR 3CL 1
2561 RFSGSGSGRD YSFSI SNLEP EDI ATYYCLQ YDNLLATEGG GTKLEI KRAD AAPTVSI FPP CL 1
121 SSEQLFigk¥e/t cBMV@IP:leN&dE}(oPEﬁDEMK\AKM W:ME@B&DM&&Q\&&TLT 30CL

1 181 LTKDEYERHN. S THKT STSPI VK The ani no
o soquiE By oo s BT W] QAT AE N PR lpked oo g one
ar e under hicRethsavet at tvéh Domsetnamﬂmg legyiao fi2Msfoi neadtivay o eitl€DRF CRGORh@mdn
VXLQOQSGA RPGVSVKI S CKGSGYTFTD YAMHWKQSH AKSLEW Gv/ TNYYGDASYN S CDR

2CDR 3 61 KGKATMT VDKSSSTAYM ELARLTSEDS Al YYCARGGY DGYYVDFDYW GQGTTLTVSS
CL 1 10121 AKTTPPSVYP LAPGS VK GY PEPVT VNS

HTFPAVL Qsbgte 3depis ﬂLWQS@W%s@%S%L AT, XT GS‘ISS‘[F(S%@ I D
NOm2)3) 156 edahis &;H}Qﬂmﬂwatdéra%;mfnt&eeracéébbldGﬂlﬁbdkmg&ﬂéﬂi bmdmgw HFcR_ﬁ'l’h a

conbi nati on_t e e Fv fra fro . Further
oot oo bR St i bl et B T Gl s R 22N i mont vty

det er m ni mQubarg mﬂaylﬁr(ﬂlams)suﬁemmﬁsrfa Ok oannidutyd therd@z[ﬁ&bd‘lﬁlth PRS delOdE(BlSy whose
CDR seque

nces .are, |
enconpass@&%’?‘h‘?"rq‘ ’éa "@66@4 %PeifdnlﬁEg‘%S%{%Dfe fe%%ﬂ“etemssogfﬁ%eﬁ prOV| des a
nmet hag f ototad & Miokegcentd mteEﬂRr(TMﬂ)dwﬁi)tBSpdrdmtchamg*eﬁr(inhmtmheat| ng anti bodi es
W|th alter d/ or, .V uenc ained fromSEQ 1) NOS: 20, 21,
or %ﬁéﬁleﬂﬂ‘f‘ R bd'i“Jg%g ﬁ;ﬂy“‘ﬁ“ 1agg’stl)pl vglcll’ by a skilled artisan using
technl ques known in the art. For exanple, am no acid substitutions,

del et i onsFiggre bgraicisithsesuiia af HEAGHEM2HE & vasPeER™AIdP drieTerre hebipdking  FR
changes ah&ivipsal1Rymdesidemad hlyBridotfalsepenatde vathakd mbthyd @gtibed in

Example 6. Results are expressed in terms of either (A} Total mean fluorescence intensity
15 (TMFT) or (B) the percent changed (inhibition or enhancement) in the binding of human IgG
to FcRn.

Figure 5 depicts the results of a FACS analysis that was perfortmed to determine the potency
of FcRn blocking activity at various concentrationsef{A) mAb 31.1, mAb 4.13, and higGl;
or (B) mAb 3B3.11, mAb 4B4.12, and hlgG1, by examining the cell surface staining of 293
20 C11 cells (MEK 293 cells engineered to overexpress FcRn) that were incubated in the
presence of Alexa-488-labeled higG and anti-FcRn blocking monoclonal antibodies or
hlgGl. Results are expressed as percentages of hlgG binding to 293C11 cells defined as

TMFI at various concentration divided by TMFI of samples without competitor times 100%).

Figure 6 depicts the histograms from a FACS analysis that was performed to determine the

25 binding of mAb 3B3.11, mAb 31.1, mAb 4.13, mAb 4B4.12, and mAb 15B6.1 to the cell
surface of hFcRn expressing 293 C11 celis (HEK 293 cells engineered to overexpress
hFcRn).

Figure 7 depicts the histograms from a FACS analysis that was performed to determine the
binding of mAb 3B3.11, mAb 31.1, mAb 4.13, and mAb 4B4.12 to the cell surface of rat

30 FcRn-expressing cells (rat fibroblasts engineered to overexpress rat FcRn}.
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25i mmunogeni city of the antibody, while CDR changes are typically designed
to increase antibody affinity for its antigen. The changes that increase
affinity may be tested by altering CDR sequence and neasuring anti body
affinity for its target (Antibody Engineering, 2nd ed., Oxford University
Press, ed. Borrebaeck (1995). Anti bodi es whose CDR sequences differ

i nsubst anFigalrd 8/ ddpictithd ilﬂasgarhmdmd@mdsmnﬂysisaﬁhmms peteatmeed toh:len:nhhe tleequences

in SEQ I D encal ed w e of this

i nventi on, N%BI ﬁ'aﬁPgéﬂﬁFLf“% ‘{1{/% s]ug‘éb’t rr"t%%slli ?Pdcﬂ‘&b Lﬁa r‘r]itr% agﬁd with an

am no aci siJrfmaB/oﬂTgRB-leﬂiiréﬁhg mas@é‘ﬁ chymhhmbndis eogingtegnte ochemresal

char acterlm%hl CF%Rn)I\/bre drastic substitutions in FRregions, in contrast to

CDR r egi ons, al so be made as | ong as they do not adversely af f ect
.g., reduce affl nity nore than 50% as conpared to unsubstituted

(e
ant i bbdy) Fiewee %#ﬁfeaat%fge ?i?ta%’éff‘i ff@g adAGSmalyst gy perimet adesBine ey al so be
made t o gemdink BEmhbBaBaN!, inkyasly 1 Qim A8 A1, Ini AetHANR, it e NSHE. NBIHFERSI t €.

METHODS OF MAKI NG qu\‘%L L. ANTI BODI ES ds of maki ng nonocl onal
ant i bodi e&MEHY | N%"i“é% cPi %ﬁ PyrBy reenogytc, CL\’/@}&?‘F& bodi es A Laboratory

Manual , Cold Spring Harbor Laboratory, Cold Spring Harbor, NY (1988)). In
sonme i nst Higues10 depicts the igegramnefiom g FAGGanalysissthy was perfromsdtoj determineiliezed wi t h
an anti geBinﬁmgQ{'MRﬁl@PB‘i’P nh/Ab Q‘Fﬁ‘ﬁ{ﬁ?&ﬁ ﬁ'ﬁxﬁ?ﬂﬁ@l@d%drﬁ&@ml to%‘FE'I%Use FCRn is
expressed ubl quit ous and exhi’'bits hi'gh degree of honDIo?y bet ween
speciies, swrgﬁp@pﬂw@“qlmhﬂz@ﬁ s Eﬁa@mwm%@q%eelﬁ@b%@gﬁ {me)i n produci ng hi gh
affinity FcRn specific nonocl onal 10anti bodies or FcRn nonocl onal bl ocking
ant i bodi e§‘1gu?ol]sdybme thehpescemr gl féf) Dhidophagaiopalhiianraamotse splecrfamudmtead
(Castagli tion

i nvol ves %Mtaf mouse SpléJen c%%u% 81'9¥ha}§r9 re]aétgsv% og%?rga%z 2)1‘ ‘B@A ”]Y}%gf&r’{lﬁ%t encodi ng
FcRn or aeft}neagmmtB4tlﬁ@rél@ﬁsot}’nmﬂmhmimﬂ:(a&ﬁbe adni ni stered

intranuscul arly, intraperitoneally, subcutaneously, intravenously, -

i nt rader miduye 0 dedicksabd Avyra'gatvaghthetﬂexnp&pw&ﬁdﬁd (B) ingomel hpihards Fent t he

i mruni zati qQns, adm n ste nt ranmuscul a ¢ci nation can be

adni rif st er8%f ‘W"l“ﬁ‘z?a ﬁli'if)g’gz!?h{s 6F3363trﬁart%{1‘ﬁ\ébmgg%¥§éha YRFEAPTYr  Freund' s

i nconpl et @Ig@id{\w:m) or A NONAwe¢RdBIMUAzEORIICANA DRI EFAQND atdtedPlyith 10

adm ni strat.i on of 8 cgr@%&;ox nto |tn§ @gse the anti body titer.

Admi ni st r SFERNSH 1De@L? YirPESEYE: deat h and cel | regener ati on

whi ch enhances cel |l ul ar uptake of the adm niste vaccij ne.

20car di ot &igure Eherpistsshe ¢ier wsgmm lﬁ‘l’ql%l?ﬁ?ﬁ’t'“f’t?r}lb%? @lv"’f‘)elgﬁlotfga]ibf? ‘%.‘C‘fmr e robust

| mTune r ePRPRSR been mmumzéﬂmﬂbgw :&ﬂ%&tﬂeﬁ\gd &th Lithef BAGQIB4SD, tﬁé@osltﬁr@' at ed
fromthe rodent. #ﬂsa y the can be i.sol ated fromthe, rodents
%

spl eh anaomt% eie 5>®£P§Wéne%qdw teptignt copsistafl Husredagy ftrapgritengalyr o
imortaliz &hbnsldfaﬁﬁ;oaibﬁifolmemey 1mﬁmmenﬁmohmcuve@ othtRgaylyreé oma. cel |

| i ne can be c osen fronl;fbl 39 not Ilmted to P3- X63Ag8, X63Ag8. 653,
Sp2/ 0- Ag14esHiFhONBYELE 0PI j|’t“=f @y of antRedy FEatmeas NGIECons). vRo/ 0 and | ROS3F.
Spl enocytes are fused with the nyeloma cell line to forma hybri dona.

Fusi on carFignee hidipitsifie ofechindgen ks efdymerldG afydes mige, aphevg bieny| ene

gl ycol fOrnt?aBeﬂQrE&’éﬁgP(IPﬁhﬁctP@MtPﬁn@k L MEmAnQ o8 (Syrai®), T dWMiEifoared TR for med
hybrldomas are grown in cell cul ture usi ng an r4%groprlate sel ection nedi a

(e. g.25HAThours dptes by siagle & mﬁtfqrﬁélertheaﬁp mietke 0{ BAYAEG U é 2 mgbgrahibe iseied

ant i body Qg@t}mﬁrgﬁﬁgmagcarml ReruGPRMARs REk og{ameailmﬁémelysm nA@unol ogi cal
t echni ques, e.qg. Anot her ap{Proac to maki ng FcRn _specific

nonocl onaumaqﬂonwar&er ¥nagis inigRYpmE 7o 280 t43hqugeReranAR mhedkipd cksutsuitbuse wit h
sol ubl e hup&m FeRBbtaRELHorr SruMileh A hdRNa M RBSA3IRAGenNO 02/ 43658 descri bes
a transgeni c nouse whose genone conprises a honbzygous disruption in its
endogenous FeRn gene, wherein said honozygous disruption 5prevents
expression of a functional FcRn protein. The nonocl onal antibody of the
invention is not made in a transgeni c nouse whose genone conprises a
honobzygous di sruption in its endogenous FcRn gene, wherein said honbzygous
di sruption prevents expression of a functional FcRn protein. The nonocl onal
anti body of the invention is not conprised of a B cell froma transgenic
nouse whose genone conpri ses a honbzygous disruption in its 10endogenous
FcRn gene, wherein said honbzygous di sruption prevents expression of a
functional FcRn protein. HUMANI ZED ANp- FCRN ANTI BODI ES DI SPLAY LI BRARI ES

A display library can be used to identify antibodies that bind to the FcRn.
A display library is a collection of entities; each entity includes an
accessi bl e pol ypepti de conponent 15and a recoverabl e conponent that encodes
or identifies the polypeptide conponent. The pol ypepti de conponent is
varied so that different am no acid sequences are represented. The



with the FcRn and if the pol ypepti de conponent binds to the FcRn, the
display library 20 nmenber is identified, typically by retention on a
support. In addition, a display library entity can include nore than one
pol ypepti de conponent, for exanple, the two pol ypeptide chains of an sFab.
Ret ai ned display library nenbers are recovered fromthe support and

anal yzed. Fignee Endebigwsitts: samneipadimerdes desplibeliic Bighori4 anid tao sutbiseqent sel ecti on
under sim] ar. di s 11 itians. F X | e osi.t.i ve. and

negat i ve. arrung pofts T2 &Y b RE DI RO S SR R R B S e

det er mi ni regairiirg welren sompacéddo SrederehafSyodgis beforp olAfpBtiice conponent and
purification of the pol ypeptide conponent for detailed characterization.

A vari et yFghird 19 d6pics aGinfe-dderstiSEbe £kt ol thepini)it Witthéimed @Ab 4BXapphes i ncl ude

bact o | opRagRECoHTRY STRBE KB F B PN fhette SOREN ST iechrags ohseonpdi n o o
conponent anesimnypk Gahithena@vatse BAMG)| Tak edefit® ofithe Bedse waopkaga byaat prot ei n.
The Iinkagg.res%lgs fro tranfl$tnﬁn of ainucleic aci d quodLgp the protein
conponent 2FIFIBENHT BRES UYL FTR PR R INSTHRS el SREGSY PRI AL [VIGE 4 1Y exi bl e
p;apti de | i;)nﬁ@as_ ms; ?, xp&‘ah:gﬁ'ﬁ,sfaiga;biﬁ@,andﬁsorﬂﬂin&m } I eeza_ngi; ddg'emﬂ_rwgamtsgﬁur&aeda r Fsul t
of suppression o st op, .cadon. age_di spl ay i escr.i beg r,exanple, in
o5 B it B s e
WD 907 0288 el ariksdheciteg|of reafmerswjth eihesmARSRA 2 e Ispgrpe 8065%: Hoogenboom
Today 2: 341 P o L e "t
(’1995) Hu Frs ko saenmpist %féiwa@"%m@as—t@s%a gm'&ékg%?r . (1989) Sci ence
246:1275-1281; 10Giffiths et at (1993) EMBO J12:725-734; Hawkins et at
(1992) J MBigup Bl dep26:a88mp8B6n oftherelkaranse inetigs of Bpginylatkhhwman 18§2BYe- 628;

Gamet a : : r i ¢chnol ogy
o: 137- 134 S pega it 0 HHEO s TE R e Sl e Bty M SRS B aoe
di sphay sysR2dhE). e enimebvedauedvepmdlyf(By) ifiiedtedreiti dmg/kglhlgetifyihetteinfah, fd,
and 15ML3 wel.l. as, ot her cterni ophage. The fijl ous phage di spl ay
systens té/%)(i’agsgﬁtgg}s)ﬁgd}ﬁumsﬁk ogncgs%elll{l %g%{m?nﬁ %r g%'%gf reﬁ? %?Cigfcg%?&]g ﬁglﬁppggl%gene [11
protein, amovngetie fighiclandsapine Bintindl g focemsptionsprant dtampinkdiusifgisvidns t o ot her
coat prot §Iate§ éﬁi&% cﬁe?niga‘?ﬁﬁg%dvlgﬂé%%f% %ngEB \z/gs%e%sl}e@clgb}pélagﬁl n, _gene |X protein,

or domain reof can a een us see, 00/ 71694). In one

enbodi nent, the fusiop is to domajp. of th en | ..protein, t he
anchor domgue b} defﬁ"%{;%‘fjrﬁ‘,’amf( @'@‘é‘f"s 8.% 6‘.0,““ l.teéfh‘%%i’f‘zﬁjfj (’%’Igt.‘” %‘?@g‘?&%z? or a
dﬁscrzb plt : QﬂchhFémﬁ;/ﬂ&{BﬁWM, rr?em eism;mmhgrfolmnagl : Atfb%nme:ﬁ ofithe ;ﬂErﬁﬂs pRsSi bl e to
physical ly associa e protein bei spl ayed to the goat using a

non- pept i d&g ?Efﬁ(]égér.%e animals WBﬁth@erwglgég})&ﬁ%%a‘WWE’R%Ogl?'%'@’iﬁj%edconponent
can be gr awRamIzd BokagRPiAoH Mighg of biablskagdchi gt agreer R4 RS, 4Bl IV iARtIwES, e.g.,

PEG precipitation fr h nedia, After 25selection of  indiyidua

i oot ay. pREGEeERERbmARCBETE N Retnet oih b eRAvELIEE PP SC8 SEnponent s
can be i soletd @tledtedainhe eiepointf showe th tht figurt hel seheBibedhRBagesntsbtichs om t he
phage thensel ves,.after anplifjcafion. |Individual colonies or plaques can
be pi%ked V< teﬁ‘BE‘F%FSé"ga'g"ir‘T‘g“ Plg%f Q{‘%fae g]ﬁetﬁ'“%aé%Uenced. Ot her Displ ay
Formats. Ot her display formats include cell based display (see, e.g., 30WD
03/ 029456)Figyse 3¢ depictsrker greph fom @ FAGSiagplysis batovas perdormed o dstepgine 2wg) - and

ri bosome gy mase®3. 18, AL 4 Yath Apaki sn &b 484, 14 18PAhb 5861 1INabE 1 chgad. Sc! .
USA 91: 9022 and Hanes et aL (2000) Nat Biotechnot 18:1287-92; Hanes et at
(2000) MetilgpdectEvithrenkspe RGN he msditsgrgaprasted es TMEL at  (1999) J | mmunol
Met hods. 231(1-2):119-35). Scaf fol ds. Scaffolds for display can

i nclude: antibodies (e.g., Fab fragments, single chain Fv nol ecul es (scFV),
singl e domai n anti bodi es, canelid antibodi es, and canelized 5anti bodi es);
T-cell receptors; MHC proteins; extracellular domains (e.g., fibronectin
Type Il repeats, EG- repeats); protease inhibitors (e.g., Kunitz donmains,
ecotin, BPTlI, and so forth); TPR repeats; trifoil structures; zinc finger
dormai ns; DNA-bi nding proteins; particularly nononeric DNA bindi ng proteins;
RNA bi ndi ng proteins; enzynes, e.g., proteases (particularly inactivated
prot eases), RNase; chaperones, e.g., thioredoxin and heat shock 10proteins;
intracel lular signaling domains (such,as SH2 and SH3 donmins); |inear and
constrai ned peptides; and linear peptide substrates. Display libraries can
i nclude synthetic and/or natural diversity. See, e.g., US 2004-0005709.

Di spl ay technol ogy can al so be used to obtain antibodi es that bind
particul ar epitopes of a target. This can be done, for exanple, by using
conpeting non-target nolecules that 15lack the particul ar epitope or are



target nol ecul es can be used in a negative sel ection procedure as described
bel ow, as conpeting nol ecul es when binding a display library to the target,
or as a pre-elution agent, e.g., to capture in a wash solution dissociating
display library nmenbers that are not specific to the target. 20lterative
Sel ection. In one enbodi ment, display library technology is used in an

i terativeFpgaee2] ddpikistaSlesttirspbialat kiab pafoymédio Ws@ehihOtht dRBffc bhindeeror nore

o S A L P B Sy s T dre

affinity smdibodises @M. hen sel ected fromthe second library, e.g., by
usi ng hi gher stringency or nore conpetitive binding and washi ng conditions.

251 n sonegi to: : ' : reqi ons known or
Tkl y oo Bar i AR iRg s plolf ST ARASRE Berpnb ELQRL AL B LERNEL" (e
nmut agenesihsseaamBoisceinizect ed to the CDR regi ons of the heavy or |ight chains
as described herein. Further, nutagenesis can be directed to framework

r egi ons nEignred3 dgicadendfettioof he cGitsutivk daityhatrsasds dbscast Mbodi £9484-

mut agenesgs, ¢ be,! j.m t t.0..one few of the CDRs, e.g., to nake
preci se S?Eb?@ﬁge'§8%%b?gbghéﬁegéxﬁ%gﬁ%féﬁgaWﬁfagenesis t echni ques i ncl ude:
error-prone PCR, reconpination, DNA shuffling, site-directed nutagenesis
and casseliB8redfrdspisiadios response of MOR-Fif an pleGipglapolism ip hEsRay Tamicg fowct i on, the
met hods  desescdutdrtialle ilavenadstiostspd to first identify an antibody froma
display library that binds an FcRn with at | east a mninmal binding

o Sodbi ot | ot Ep kBT PR TMBE ko SubhrBRFL TR T e
| ei i d | di the i.nitial 5identifi ti bodi d
s o torpl SUE TP B GPRETACT DR PR CHbLEE FORBH VTl on, .0, (o

identify a second antibody that has enhanced Propertjes ﬂe.g., bi ndi ng
af fini ty, FignrredT degictshe edfegtiof pifipip) mpwregile and wlublrd Ahinareeraing tisdugo

O f- Rat e SRARGIM BIT3BB RG& @a SO MWKGIIHSAIRE DOS (BRKA 1688 Rey R@di ctive of
high affinity, particularly with respect to interactions between anti bodi es

and their : ; i | e, used tq.isolate
ant i bodi eg}%%%pgiesgﬁ? erere%&km?g@{l &}gggﬁ'gegég‘?gﬁq%#%?e%%ﬁpé cg‘ﬂ'.ie,rﬁirnémjeg]el%%s for a
bi ndithg i eatabokign irorg3EB mHce 3 e § etg/keTotrayehas HofedBiotih bl &liTombtgGat i ng ant i bodi es
froma display library, the library is contacted to an imobilized target.
The i mobFlgureld depicgation-Bi ligasilinaanirgel ighhighted ih boid) Babdiick®mtd thatightenmoves
non- speci f,i ¢ le_Pr m§aklyhbound bi onol ecul es. Then the bound anti bodi es
are el ut e LAY M BEEEBHE UG ution that includes a saturating anount of
free target or_a target specific high- affinity conpeting nonocl onal
ant i body, Figuee 30 degisisiabigyesvagptianipd 18Gr get that are not attached to the
particle. The free target binds to bionol ecul es that dissociate fromthe
target. RElgunddlndgpict teef difscttal intlayenpusdy aimividtetsy atthEcRedntibatissrng tanount of free
targef reLg%kﬁnggﬂgaghf%ﬁEPh@ger concentration of inmobilized target.

ond so n ca

20The sec uti ave solution conditions that are substantially
physi ol ogical gr that are stringent. Typi.call t sol.ution conditions of
t he second'88bi ;ﬁzt‘ieBﬁtsél?eeeqeeBteokf‘i'b(‘f’g'fnet0351¥ ‘g“'gléﬁe[% %‘rﬁ%ﬁ%cﬁb%%%% WFeie first
sol uti on. aftibady érohs cadbolisie oEOROTHABWMican are col l ected in tenporal order
to distinguish early fromlate fractions. Later fractions include

bi omol eculpfgrd 3WdepRisSROGAI 2 altl-FRSInBVETiesloR iR hfaPMskF niRs get than

bi onol ecul es in tﬁe early fractions. 25Further, it I1s al'so possible to
recover dFERMAlELs mankeys Fi@eatAdepicst the Bres 34 WBishadiood sample wasigksn. even af t er
ext ended FRauwIBBIEMCts HR&S e BGIART wh dias6.PERAhfE oSGl -BHARLS Opi C
conditions, or. can be anplified while attached to the target. For exanpl e,
phage bouf¥MPEe target can be contacted to bacterial cells.

Sel ecting or Screening for Specificity. The display library screening

nmet hods 30descri bed herein can include a selection or screening process
that discards display library nenbers that bind to a non-target nol ecul e.
Exanpl es of non-target nol ecules include streptavidin on nmagnetic beads,
bl ocki ng agents such as bovi ne serum al bum n, non-fat bovine mlk, any
capturing or target immobilizing nonoclonal antibody, or non-transfected
cell's which do not express the human FcRn target. In one inplenentation, a
so-call ed "negative selection” step is used to discrimnate 5between the
target and rel ated non-target mol ecuf’e and a rel ated, but distinct
non-target nolecules. The display library or a pool thereof is contacted to
t he non-target nol ecule. Menbers of the sanple that do not bind the
non-target are collected and used in subsequent selections for binding to
the target nol ecule or even for subsequent negative sel ections. The



O her types of collections of proteins (e.g., expression libraries) can be
used to identify proteins with a particular property (e.g., ability to bind
FcRn and/or ability to nodulate Feltn), including, e.g., protein arrays of
anti bodies (see, e.g., De WIldt et al. (2000) Nat. Biotechnol. 18:989-994),
| anbda gtl 1 libraries, two-hybrid libraries and so forth. 25ANTI BODY

LI BRARI ES - In one enbodinent, the library presents a diverse pool of
pol ypepti des, each of which includes an i munogl obulin domain, e.g., an

| Munog! Giilre 34 dapicAthee fRIBS iRraltdndBIRFikird 3ah) 88d afbeulfdohily w:i%mlmm eful,
for exanple, for 1dentifying human or "humani zed" antibodi eS that recognize
hunan anPF@M?fE@MWIBHIQ¥%%@§ gngifodseat joagrkgdn meskeyse e dasa fos indiwidual
30human disRLAckSade) as autoi mune di sorders. Because the constant and
framewor k redions of the antibody are human, these therapeutic antibodies

may avoi q,the | ves bei .ecogni zed and targeted as antigens. The

const ant qft‘@’d'f’ gﬁgem&? ‘% %fge%b%{‘aﬁﬁ‘f%i"ﬁiﬂ(ﬁ?ﬂ)mig ééﬁg ﬁfwweﬁﬂsly (HewediB) of t he
humes | Mamissed B116 104 dni. PR Mt8b&PA20 rS&kE B MBRkeRs. OPRSES Y TOUNt s t he
inability of a normal human i nmune systemto generaté anti bodi es agai nst

sel f - ant iyRYidual sOukeys &8 phomh i body di splay |ibrary displays a pol ypeptide
that includes a VH domain and a VL domain. An "i mrunogi obulin domain"
ref er s’ t Figurd d6depicts theeffdeeoflintravehbes!oandcsmbet tamdously mdminisvdred MiddagMMobul i n

nol ecul eg, .. I, ' ' | ' 3-sheets .fornmed of
bout souir S Bfedhiat e BBl ReudtRl bty (B Mash et Sp I G as )
WIlliams_and N.. Barcl ay 988, Ann. Rev, Inmunaql. 6;381-405). The

di spl ay Ff%é;diﬁjﬁtéﬂ“’cﬁfgﬁt %é“%"é“&?’ﬂx H@D@'bﬁ‘é‘“ﬂa“’%{ﬁ afmigistared MIS1B04 isj ng
twlomool %/_axgmlﬁeam 3y sh M%@cﬁiﬂt%ﬁb@oﬁdb&hﬂ' I&é(léiguﬁgmyﬁmﬁz gﬁtﬂg&gﬁm)

pol ypepti chaip). . er [ S can so be ysed. in e case
of the F&B‘F %fﬁ*ﬂ%@f&ﬂ% dE‘r‘Fﬁégcﬁl R FJQM%#‘?W%BFH"@F@I ude one or
nore constant regi-ons as part of a |ight and/or heavy chain. In one

enbodi nent, each chain includes one constant region, e.g., as in the case
_ of a FabFiguue 38 epictsiDE A6 nearenceddnd aligrpenisbemef ant regi ons are

di spl ayed. Antibody libraries can be constructed by a nunber of
processes (see, e.g., de Haard et al., 1999, J. Biol. Chem 274:18218-30;
Hoogenboom et al., 1998, | nmunotechnol ogy 4: 1-20; and Hoogenboom etal .,

2000, Inmunol. Today 21:371-378. Further, elenents of each process can be
conbined wth those of other ﬂﬁ?ﬁ?ﬁﬁﬂ%ﬁ:é@ﬁl?ﬁ?ﬁﬁses can be used such that
20variation is introduced into a srngle 1nmunoglobulin domain (e.g., VI-!
or VL) or into nultiple inmunoglobulin domains (e.g., VI-I and VL). The

variation can, be introduced in an i mmunogl obul i n vari apl omain, .e.g.,
in the regi on'dPTHACITMMTERESo 3@}%",“@9%2‘% ]3%%3}:3 oﬁﬁpulﬁﬁgig%@mﬁ%e;m,

ref erri nghat Bin@ HEFCRP@NMR s toGthddiBdte BERN AGLHOR ffol & leﬁzbdpﬂebé}ﬁingc hai n
vari abl e domaj ns. I n _one enbodlnent,,varlaﬁlon is introduced into all three

CDRs 25ofteaacyipon &ith Ig65; dp partigelan aptibodies thas FeRpdetermeian withigGeambe i on i s -

i nt r oducggd irdteRuéeRE halpdiféHEG Boleuledf @ heavy chain variabl e domain. Any
conbination is feasible. In one process, antibody libraries are constructed

by inserting I dQR ' t i, ot . )
correspondin gﬁ#e\ég F‘%tgbs? nyq Qﬁ% iéé%ntgag%&éalg%?%c‘%a‘g%e %ﬁ%ﬂg%ﬁg gfl%ﬁ F%églg a%tébr? dge ‘
syniohesi mediated evtgirmpnoerdisordens sotheas; mabipleosclaresin unfemhitoybowebdiseasgnpl e,

conat ructraRiei eIy Bl bl ok BhendBnd REER), BBt iSEmRle. .

and a t edipdrd¢ralesdritivd dapim ebn entagmdsticiaotiiratF ofin resndelonalentibpdy (nAd)RE3

ol i gonuc] eot | L 0. . q? qg.l " odent, is
i mmuni ze %ﬁﬁs‘.‘ﬂﬁ? ﬁ%evﬁ%tﬁﬁ .Ex‘?%e agéi%m'ig{sr&%%?ﬁ 6?1%9?& ooggEeM)tlﬂ%tréfe anti gen
to furt hpassisé modtlait @ dokeofi @apgkgchatihebous POE éoid boer than tle intreteatad IfBom t he

ol e (@TalliRL B Feae FRIC DR My P Bt R stoal B dPospebEC

ant i bodyprtdibcaéd Rsdeveld paondtununt didofdeosuch ue lupus coaihditia hpplei fgniflcdnt om nai ve

germ i ne imMmunogl obul i enes. The aml fied clei,c_acid i.ncl udes nucl eic
aci d encrﬁﬁ?‘iﬁ’@nf'ﬂ%evﬁlfya‘?}dﬂ%‘?‘swe'dﬁﬁ&r ﬁﬁ"@‘&fﬂ%ﬁ&ﬁ"@%ﬂﬁ%’ﬁﬁ*% encodi ng
hucl ei ¢ aeraplutia potesicialofor Beximbay sTwutoffimuné diseddefrin hamedsncl ude PCR, e.g.,

with prinmers that anneal to the conserved constant region, or another
anplification nethod, 10Nucl eic acid encodi ng i nmunogl obulin domai ns can be
obtained fromthe i mune cells of, e.g., a human, a prinmate, nouse, rabbit,
canel, Ilama or rodent. In one exanpde, the cells are selected for a
particular property. B cells at various stages of maturity can be sel ected.
I n anot her exanple, the B cells are naive. In one enbodi nent,
fluorescent-activated cell sorting (FACS) is used to sort B cells 15t hat




In still one enbodinent, the cells are isolated froma subject that has an
aut oi mune di sorder, e.g., system c |lupus erythematosus (SLE), rheumatoid
arthritis, vasculitis, Sjogren syndronme, system c sclerosis, or

anti - phosphol i pid syndrone. The subject can be a human, or an aninal, e.g.,
an ani mal nodel for the human di sease, or an ani nmal having an anal ogous
25di sorder. | Imhieisconge emﬂhaoﬁramm; infen@lic; Birh&n zﬁa[@oﬂu&&laahadmﬁrr BJRra transgenic
non- hurman_ani mal, that . I in locus one

orboat mentogde ek iR avaife s CraPHeP A PR SRAtnat PSRBT ot at  on.

Cells cancxtnelasmg'lmllsatfeg{}st mlmrdmcged sdmaﬁancﬁmmbagémgsafﬁmqfsolumml obulin

genes, Lreq nen MAth a CD40, and
anti - (sF 5 wggdxe agpérstggl th the ag Feri 1ndr1 S%Tgim nﬁzr?ang%%g'( ﬂie a%E)rGitlon
I mmrml Ela&@eeﬁ J?gIBFc arldrhuorae Feﬁhtbordatrmﬁh (astal%sseda irl lE)tl'asroéJblta:mHem aﬂ'd]Evenucl eic

ra{g_![ SI’ :PC?%Ipeg}d? assggu ﬁ%a C %r érgp o%vgrgxpress hﬁrﬁl dPPRT_nI t?ct, . f r Om a

g exenpl ar
i sol at ed Tireoiratiskren b:ndmmldaiqréd ha pHundelenéngfdsm@n oeina p&hqlnpedi):ntrfﬂlhlm ag e

separ at ed, L Wogl-Dt estina
phosphatatgﬁag$ﬁgﬁﬁggﬁg A gﬁeggﬁggg Wt h tytIQ%gﬁ50|%QSpyrophosphatase
and reverse transcrlptlon is used to produce the cDNAs. The reverse

transcription of the first (antisefgsgyrelgand can be done in any nmanner
with any suitable prinmer. See, e.g., de Haard etal., 1999, J. Blot Chem
274: 18218- 30. THRETP PiRgg BIOHHT gfcrdegR Bietcibifatisan aymast &ifh HW@O&FW erent

i mmunog! oBwk {eRs is Lﬁecgnterdh%ggﬁﬂjﬁﬁqtﬁ qlgaﬁa/erp&eﬁmaﬁ.efng?Poté;l.w‘Jrer ent isotypes of
i mrunogl obulin, The prinmer binding region can also 10be specific to a

parti cul arfcREBINgE "6F"di” AEFERS Ryt BIBIN that canipiceagt wigh an Wnp?qdﬁﬂ”qe§ ixpecific for

a region phaduid, Srodeind tBatPreiBAMRANG Mi@AE Oth BYF&n, keasigone CDR. In one
enbodi nent, poly-dT priners nmay be used (and nmay be preferred for the

neavy- chal N geaRk heftib MM Rt L mbsr@g%?e@seﬁ%%aﬁ itlat BRLEH of Rad B 3° end of
the reverse transcribed st d et'l ¢ sequence can be used as a
prinmes bi mdnungglebulio virabldd anthiimey imfnunmobfubn varfadleglomaimrsequgher Fary PCR

anmpl i fi capl,om.af{flind \69.{ ﬁ%lugé 2ha6y {I—Btc'hzgﬁlv rﬂﬂf‘e (le'ﬂgﬁﬁ gEbrE\h& éﬁ(e’?&!{'%

sequence can Gbviate the need to use pooT FeRt T Or WAl priners to
fully cap¥vib, @nd i bight (1ai chaib veriabiosregion Eabbre\’iated herein agMb). g phcilisr example, an

domai n- en&ﬁfﬂb@an&@d&wéhéaoﬁm)acm Uirta® redtord and% e QO EAH vaAIRER T ounds. If
mul tiple roun are used, nested priners can be used i ncreased
fidelity. reEions. Jhhsldrmi“artibpgdyi raceinrasye priigr s binfiaa fragmenipfiznttedies Gispl ay
libragy vaﬁ§19£ha,n%§m&\éb%gﬁi§%wlﬂ§§néﬁsTlﬁ% Fd fragmerfl¥, F€ fragfdn@CLdrig
candidate |ibrary members that bind to a target, each candi dafe Iibrary
menber caphdgkhriTREmRRIF) 25 Mgl s ermmplde gntibodigs. £ yrt her characterize its binding
properties for the target Each candidate library nenber can be subjected to
one or nore sebweVdhang Heregions rag b2 Bathsmepbdividiekinmwsrsgiynsad hyisevafiatility, bi ndi ng
property, y ogi cal
property eg'nguatcgljnej(itg%;énct)ﬁstg H?Eﬁr}{nlnﬁﬁlgfon{‘e?ﬁél@’g 1n{%;s%m% BELd With .%%B@’tﬁit l‘e

st r uct ur amopsreopsgrvey, t¢ranegd “frarsquk fegiops” (CIghD- oTﬁ'ﬁeﬁtxtﬁohOfthﬁ ﬁr@wﬂi Egiph on st at e)
orant NeLd L hARln REQRRY dcfined 88, RAEE AR S GRDIDSHORE JrdpRALEdl Y. DUl

wi th varying conditions, rmne pH,_'ionic,

sensi ti vi of lesundogien! REOESOF .%‘ht‘fémo'&ﬁés d2eparyraent ghHepdth apd Hprgep] Segvigdsbr ar y

menber  di £§6 blipficatibnGs 9M3LHARL @%M@@Eﬂa‘ﬂ?}ﬁwﬂm%ﬁr%M@Iﬁ%&e' ¢ acid
encodi ng the sel ected polypéptide, or a synthetic peptid v}/nthesued

based on glkehgefusnbempmre w%&%&%nﬁﬁnw@p&e#a@emm%%ﬁ ¥k&ays for
bi ndi ng prRREit do%ﬁaoée'ﬂ%lfﬂﬁ'& s fum #oewmg amanged fronﬁlﬂhﬁ*ﬁy-tem;ldstlé)gdrﬁétysel ect ed

froman expression |jibrary can_al so be screened for a binding property

usi ng°an EEPSH“"ﬁErOQ%ﬁH%P@eréﬁ%hcgﬁ%ﬂﬁ9d9DB§ Rt RERY 0 a nmicrotitre
5pl ate whose bottom surface has been coated with the target, e.g., a -
limting amount of the target. The plate is washed with buffer to renove
non-speci fically bound pol ypeptides. Then the anount of the antibody bound
to the plate is determ ned by probing the plate with an anti body that can
recogni ze the test antibody, e.g., a tag or constant portion of the

anti body. The detection antibody is linked to an enzyne such as al kal i ne
phosphat ase or horse radi sh 10peroxi dase (HRP) whi ch produces a
colorinmetric product when approprlat97substrates are provided. In the case
of an antibody froma display library, the antibody can be purified from
cells or assayed in a display library format, e.g., as a fusion to a
filament ous bacteri ophage coat. |In another version of the ELI SA, each

anti body selected froman expression library is used to 15coat a different
well of a mcrotitre plate. The ELI SA then proceeds using a constant target



20energy transfer (FRET) can be used as a honbgenous assay (see, for

exanpl e, Lakowicz et al., U S Patent No. 5,631, 169; Stavrianopoul os, et
al., US Patent No. 4,868,103). A fluorophore |abel on the first nol ecule
(e.g., the nolecule identified in the fraction) is selected such that its
emtted fluorescent energy can be absorbed by a fluorescent |abel on a
second nol eculTée (eengantngemandxag (jegry:eritfoftalfdl segbaaibedy &c sirely ‘Sniibedpr oxi Mty
to the first nolegcule. .25The .f t | ecul e

f 1 uor esceWhen i "beélb bsu?Ed hf: %?egsﬁ@ nt ?rb'ﬁ“l)re%%’&gﬁs é%ﬁg%%tn e efficiency
of ener gyarttxb@dysth@retdaethweelhtytth@pdcetbeiﬂ}sbmdstoraéara@@d mtemeSE héxadiptes afhlwedisgpar at i ng

t he nol ec |.Q

assessed. hl% ‘?r?emstel?c;%miﬁ ggdn&iﬁh]ﬁwﬁ?%h‘ %ﬁ%g ol ??ﬁgmglﬁef %gﬁqﬁ%&%nﬁ@gul es, the
fl uorsescemblumwabrﬁaglﬁem,henomdelptﬁ@gmem¢@tstm$0ﬂthﬁbtéL Y, Glhendddtlay shoul d
be maxi 1 r FRET can
be conven%‘dé‘[}]ﬁf uﬂebgg 2%%%?%€%a]§?z§%§g%g%hﬁ gﬁé? ?? gyé}ge:ngé{n?%n@ﬁleans wel |
known in dihéﬁ@llﬂdgfeatg‘le hingsiregiom (if) ub¢ fFreament qonsigiingtaf theafH prg €hle anount of

the firsty au%eﬁﬂréq:vqilaﬁﬂhﬁ}%ﬁ@énﬁgHhﬁe ve apa vﬂumaﬁl%ws.ﬁg@aaﬁoqunerat ed to
estimate t e equl'l'i bridm bi ndi ng-const an Anot her exanpl e of a

honpgenountizedyaly) p ANIPHRSCRERTERY, Pﬁh%gﬁhf?f@wsl 385EHEAD, Wt soaEds of) .
AL PH%SCRE&H cﬂSMaﬁ\Sﬁ{a hiyeh isa%h @dn;h@radﬁan ik ﬁ@ﬂ@f@l@ﬁhﬁ'ré@ﬂh@t 50xygen

when excited by a | aser. The other bead generates a [ig

si ngl et ofepefionality f Furdesnare. glthqugh teitya forpaagpf sl "cfEﬂ’a’FieEFe¥L\M“i ﬁHr qre The

signal i s.Qgk vorgﬁglﬁaﬁieegénémﬁsy dallBe joRdNRBETeRMBinka it MdiRLES BylabynthdiR bead can
be attached to t | i'brary menber, the other to the tar get. Signals

spl ay
are measubRker et caaiestham e heade 2% 2 HREIGProlsin iR dn which the VL and VHH?&'OH% nmogenous

assays Caﬁhlb@ f&ﬁrrﬁ&fommwwceiea ﬁ%wﬁ&@ﬁﬁhgat:l%nppd welpt bele 4 smiatdached 10t o
the displa ary vehicle, rjop ce Pl asnon

t
Resofancel! %@@ﬁf’e”cl?ﬁéz At gnd Iﬁ'fsé?“aféff Qﬁgéf’n rac %ﬁe’é‘iﬁ’ﬁegcf g@'ﬁg&gég 7From an
expressi opgdsi brary and a target can be anal yzed using SPR SPR or
Bi onol ecul ar Interaction Analysis (BR) detects biospecific interactions in
real time, wt %Eg{ h den the nmass at
t he bi nding su K‘?g%déj I ngrﬂgg%fﬁwﬁmﬁtﬁ%n%gﬁyﬁipﬁ@bgﬁ {%cllgé])%q%ﬁgj §I A chip
resul t i nceriverionalitesheiqust kngen todigsg gith vlall thfhéikﬂ ofhel tf”@h tmenegpecifine surf ace
(the opti Qlﬁlbom%r@wmn%o@umtag?lagé %@ﬁ@éblﬁtﬁf%@@@&ﬁ@t}(aﬁﬁ)@fhtym% changes in
the refractivity generate a detec | e signal, are neasured as an
i ndi éat i oparbeular gasget.ic gwepitenge hisnmyetiydse A raﬂrmc@giﬁ@aqu% ¥cimoacionget hods f or
usi ng SPRy@led gd&ﬁﬁﬁ)klﬁ&fh whiSh 2E£0680Rdr&in rdf& tbh erP ﬁ‘dﬁrﬁf alll\tlQ)odiés mgﬁérgs

Ft aet her, 198 Surface Plasnons, Spri nger an er an
20Ur bani ¢ #iejeof afggigle meleqular egfapasitign 45884 Qgﬁ'!}f zi’Bor rstothe antilbagly oy

Qpin. Strums (BgOigMéI@@Sxﬂa%ea&sae@Byhdaﬂﬁcﬂaﬁmufmsegwn@éh&e by Bl Acore
I nternational AB (Uppsala, Sweden I nformati on from SPR can be used

to provide an a aptl W"i um
di ssoci ation C%Ercllgs'?‘gﬁ%rg ai‘dg%adg{ ié'ngtfc:f%o ar ﬁéfgngggsSOEl?ﬁbcﬁ%géldr%WK%n and Kof f,
for the biThelKnig thsfrecaprbdabnithedisdogiation ca)nst@m@'éﬂ Agindingaaatein awb e used to

conpare di L{nﬁﬁ@nave%%mdmfﬁﬁ | #5¢ 1edsPlo ﬁeww&e,msqbec]toed Rt elns: £ rom an
expression I'brary can ared to identify proteins that have high

affinity fp@mcqtﬁéarg%tméqcubr Highar affipitrebinding g bing ligandstojadry fasget rfadivean al so

be used t%ai&x&ld% afcsrpw&em@&w Mhiber Kelh bangh hitterdc® \Rlue Kgpfor €xanpl e, the
ki neti.c and equi l %I‘I um bi ndi ng ‘paranmeters of matured versions of a parent

prot ei n céwdweﬂ@cfﬁﬁé%réed thag thefe (Brarr%e@wgiuﬁmtfwé) pingetie sssprshiiest: var i ant

am nQgaci dgchahsed ithinddRSprbie ANs %E\xﬁ&%b@r ih@'ﬁ%’& {afde@. gt ?rotéiﬁ'ir[ Shat e W th
particul ar binding paraneters, high affinity sl ow Kam Thi s

i nformati 6AN E'EH“%O"C’BFFP&? ‘i‘i%rEIUW"(‘W"E fqtﬂ%feﬁ?"éil ‘a’ﬁﬁcﬁ"eg T trli‘@ SRk Rj"te‘“d%i‘ ng honol ogy
nodel i Ng, s@Rd Gy fdFnBidHl of alilnRIther€4f; Glalsedthdl ptedS! Biffdréhatd i Bindig Xffinay

crystall ography or NIVR). As a result, an understandi ng of the physical
interaction between the protein and its target can be fornul ated and used
to gui de ot her design processes. Cel lul ar Assays. A library of

candi date anti bodies (e.g., previously identified by a display library or
ot herwi se) can be screened for target binding on cells which transiently or
5stably express and display the target of interest on the cell surface. For
exanpl e, the target can include vectgf nucl ei ¢ aci d sequences that include
segnents that encode only the extracellular portion of the pol ypeptides
such that the chineric target pol ypeptides are produced within the cell,
secreted fromthe cell, or attached to the cell surface through the anchor
e.g., in fusion with a nenbrane anchoring proteins such as Fc. The cel
surface 10expressed target can be used for screening antibodies that bind



20 nouse anti body production with large fragnents of the human Ig | oci.
Usi ng the hybridoma technol ogy, antigen-specific nonocl onal anti bodies
(Mabs) derived fromthe genes with the desired specificity may be produced
and selected. See, e.g., XENOMOUSETm G een et al., 1994, Nat, GCen.
7:13-21; U.S. 2003-0070185, WO 96/ 34096, published Cct. 31, 1996, and PCT
Appl i cat i @z Nor. spGiFitySOBhO 5RB3Tisbns) ek bapr leasPd.5, 2996 5. PBILA 20nH), wisédi nent, a
nonocl ona{ooagﬁoi, *P(ﬁﬂyoril%s ngt_ ai ned fromthe non-hunman ani mal, and then

g., hu

nmodi fi ed, €’ hani zed or dei muni zed. Wnter describes a CDR-grafting

net hod t hat , be ed to, prepate.,the humani zed antj hodi es,.( UK Pat ent
ool ot on e of P aRetay Exa ol el DehRE AT £ p58. 530,
Al of théakERsqafibrainp@Efdiag gélarhionpELISA] sulfad)ypldsmyn Etoraggd, aced Wit h at

| east_a portion of a non-human CDR or only sonme .of the CDRS [ be

op! e METTFHBN i TS E e epe s g R en SGaT Y S o SR GPRESTENE murber
of CDRs r gfjnity &elinfRBS (phasphangbudieretl Radina) uraHi72e4 3830t Thadyechiiques panddet er m ned
antigen. Hunani zed anti bodies can b erat.ed by .repl aci.n ences of
The B valta bl hésis 1S s brRtag SAhuRe aRREBARE it £ RELIR T BRURECES: g
wi t h equi prateenpr meet escasrafioro rihd konranratien vigrousdbbieding grioeirs((B@adpisal net hods

for generati umani ze i i i I: S 1., 1985,

Soi ence. 2054 9p B TBREARRGPXAERHARR Bt RU I YRS Riney " leen

et ahoe USsiRRatfaztite biNging pogt&i8 5n 08 Jaredt$hbre@YBis Hehumber dJ8inging9B¢spBRtargFhose

met hods i %hgﬂgbi ﬁgg)%{vplg,e JmpL.pul ating, and expressing the nucleic acid
at-encode alt or pa

sequences t part of imunogl obulin Fv variable regions
fromat |east one of a he 0 | i gh ' Squr ces of such nucleic acid
are well known to those sﬁﬁﬁw5@=ﬁﬁ‘?ﬂ@hgﬁ?ggﬁﬂ?ﬁﬁbr exanpl e, may be

obtai ned from a hybridoma produci ng an anti body agai nst a predeterm ned
target, as desléisinBedvalsawessaprie MmaseEhoRsAHemoNacs AEBdhgeh BBchumani zed

ant i body, sQfetitdead b clREb 8Rthin CRBNtARA nkﬁsufelnfanﬂqamﬁfg, ), RRRRARY | at e
expressi on vector. An FcRn-blndlqg anti body may al so be nodifijed by

specitf i ¢ etget MeobRcherdS A obkAES ambisis; it pigeartignal todes #RAATSAR POYPEd by t he
net hods  diggehbRgSHorsuiWlARARE vaothe MR Sfidikyis, 4 hep-eMkighr So of which are

specifically incorporated by reference herein. Briefly, the heavy and
|ight chaPWaipacuaiitte meguEREnON affipitfr thPRIN euiffeFaca AV E 8o pepti des
that bi nd,&QitMiG Ghassal hisay, Rese PeRs irdesivs epnesent potential T-cell

epi topes (as defined in WO 98/ 52976 and WD 00/ 34317). For detection of

potential T-ce I 1ighhSUPRNEES nAREG! dBhiRPRENAERardURE! WBIdgingEpt i de

t hr eadi ng" canl.%et&gfptﬁ?@g%, lgar?ﬁi} g|§ﬂr'-:rlgadqlrilti o.ir%l)e? da{?é;ig%se p? hurr’a1n I\/IH-\ C cl ass

H bi @i ngngemntly oesyrring Marfpatsshesgad fregl. Ipbee Rty §atbﬁal§$@%ﬂﬁlnﬂ mutgatsapdand VL

sequences; ﬁﬁmgescri bed in WD 98/52976 and WD 00/ 34317. These notifs bind
e

150

to any of t 18 major MHC class Il DR allotypes, and thus constitute
potential T cell._epitopes.. Pot.ential .Tscell .epi. t ect n be
el i ninated by u%)g%"fa%? FHG"S ﬁ%ﬁf“bﬁﬁtu Jer gs of 1%%1%%81%?1?[%@@{&%%% n 25t he

vari abl e replicehsitloan dminsicitpesdertianiog acindlastidsthrinu Faroiliss ofamifeacidas possi bl e
conservative, subst i t.uti or ; f . o} | usivel an am no
aci d commb®F aﬁ‘lngglﬁnésaf lfeocﬁglﬁﬁﬁﬁgﬁ%eﬁ%ﬁgfe%@%ég_'n{nl]%égﬂﬂ iées\c{fﬁcé%ges may be
used.2s Humamingecih itk basispidecbains (aize hainecdrginied histidifonddidic o chaifs (eeta! ,, 1992,

J. Mot Biql. - 178 . aoto 390 Today Vol .
16(5): 23 5'“52%;%2‘&1%\@%’5%,%"‘5&@%1’”&% ’,’%rgsg’%,"ﬂj‘.ls (ﬁ%'l’ .gé%“ %%%‘%E“?gg-sn. The V
BASE 30di métanong sgpinpathrgersnes tycesingy @lseine] venpeliar 6és dipips (g HAlaming. Yahntinogl obul i n
vari abl e regj i : i RWiNg sidyRC Centre
for Prot elleg'g{gggf%%gt{?’%g&ﬁ%épﬁ%ﬁ%%@ ﬁﬁtﬁw%’ttg@g brl]agb’éjgtia nt’)%nrﬁ?ézdishg changes are
i dent i f i eghairnfelzeihcecaitedgling SEENH) P 2pRatig)sids shaivrde go fge5N5ct ed by

nut agenesisgeQfaiRAinR &y pfophid) BiktidineTE it ROSHRsiKIE (8 manfl ROV 2RV ODRGRIR, Cassette
repl acenent, "and so_]JJorth). Mut ageni zed vari abl e sequence can, optionally,
be fused weidgesklypiin NCHIE PRFRT MABYFWFETVARIVE SUDSTHIAEH | gG or tc constant

regi ons. In some cases, a potential T cell epitope will include

resi dues which are known or predicted to be inportant for antibody
function. For exanple, potential T cell epitopes are 5Susually biased
towards the CDRs. In addition, potential T cell epitopes can occur in
framewor k residues inportant for antibody structure and binding. Changes to
el imnate these potential epitopes wipl in some cases require nore
scrutiny, e.g., by making and testing chains with and w thout the change.
Where possible, potential T cell epitopes that overlap the CDRs were
elimnated by substitutions outside the CDRs. In sonme cases, an alteration
within a toCDR is the only option, and thus variants with and without this
substitution should be tested. In other cases, the substitution required to



25t her apeutic anti body include reverting one or nore non-gernline am no
acids in framework regions to correspondi ng gemdine amno acids (e.g., SO
| ong as binding properties are substantially retained) of the anti body
(especially of Fabs). It is possible to nodify an anti body t hat

bi nds FeRn, e.g., an antibody described herein, in order to nmake the

vari abl e regi o0sns&fsud BueAdts ifhOhholVRIeR Bh Heludé pasﬁmﬁmh@ﬁ cdieSamy@er m i ne
sequences. For exanpl e, an anti body can include one, two, three, or nore

am no aci AMERHEIPY AT IBHRSIds e Fey e"a‘f‘ﬂleéh‘? PAPBIGE kin SYSPR copextasprtliviefmegi on, to
nmeke it S ySinwd B7d (&9 &yrcﬁf}ﬁrtﬁaﬁ?nﬁ@ﬁ] Am[m@aes&,waswmmﬁet@emaﬁﬂ ary

germ ini ng net hod ca n(ﬂa identify a nore_ gernl | ne_ sequences

that are mm%ﬁm z%acgd@ g gwﬁ gmjpo F‘ﬂdsef‘"“b = Peclmha%teddfaf SRERE U8 t he

sequence phreitheed malsatire R tkdngdy, “(W/BJN/ane(aadth&tfaﬁnalmtﬂ@t@ﬁand | evel ) can
ti.bod either increpentally in

t hen be made the isolate n

combi nat i 8¢ rgdapaﬁzng,taﬁ%alragmﬁta&g ggﬁ%mm?’—' £ 2lQuEHaF that narticy B‘?SH’Oﬁm d library that

i ncl udes sequences_encodi ng some or all possible 5gernfine mitations is
made. The nut atedcefaivelydumes” gmeunoglabuliavariablg weion is ag immueogiehahini fy an

ant i body bmatbnehggsomg 1£Hlud'3P£ ﬁlf@a@l{thmaélofwmﬁa%wsﬁsanﬁw&ﬁﬁis%we to the
i sol ated anti bo is still useful (e.g., has a functional

activity) Suqhﬁhaéﬂ‘@ "@ﬁ’ﬁ’éﬁﬁ%h‘t Var’&@eﬁﬁl‘ﬁﬂ dges At PYirdl and@myneEsnis FePeNsE indduced i nt o

an i sl at geémANhiRRAd K n2eFRASS Mn‘?an”hﬁh&ﬂﬁism&@doﬂ?ﬂlﬁﬁméﬂt’&e@Q%m&'el% is used to
substitute or |nsert one or, nore germine 10residues into a framework

and/ or coRemasie! Pugangminomsid RositinRs such Hatdhs 3piberly dessiob plisitan An@ErRZeRB NSt ant
regi on resdspate mAmobRalhi@mn.a gernm i ne sequence that is simlar (e.g., nost
simlar) to the non-variable region being nodified. After nutagenesis,

activity (€. 0. anidhgei@ (DRl HNGlELBAbo R HaY ks b¥inddy. d i ANt ! POdy can

be eval uated to mne if e gernline residue or re tolerated

(i.e., doPresin & @gaﬂféméchtw g¥ab wifvii length pnitbadonbisthe casamhire thegargsr med 15i n
t he fgarre\e@rhboun@geaod?acm&}ﬁé Selchgk ity senaﬂasedso@gme%d%anp %mp%geryﬁed In
di fferent ways. For exarrpl e, a gernmine sequence can ecte

meets a prenpwet of chemicelmaddicptions §F argiap agids |t11!f§/Pf@iFm§¢$nSlafrqsltiyml‘éle@z,

| east a c@F g s&ﬁff@ﬁﬂﬁlﬁ’sﬂi‘%né #HEBbf. Oerlfhpthe ep@pet RBe aZ%ast%Qe c&nmor 0, 91 92,
93, 94, 95, 9 8, or 99.5% identity. The selection can be

perf or rredawor?ﬁ‘ dﬁs‘q”éast 2 3, 205, or 10 germine sequences. In the case
of CDRI and CDR2, identi fyl ng a simlar germine sequence can i nclude

sel ecting one @u,iclﬂati;)eqczfé‘hmeomﬁ)ﬁ ar HequerseidaititCDRByeen thendel fignicesdtha tesmsri | ar
gernijne i u y

Tl G g OMEDER AU SEHERILOMRpRNT The SHRHENGE B B2 0 e
am no-t er wptrad! cpwparisonpuprics (e gansisax Y erreduned inpog ¢riboth of larfirgahds

| mp! ement aldo Qi snfBhGd LARIANEIWEalHR BESRENBiARHSRE R -Rfuaboed, €. 0.
to forma consensus sequence. one e with Tespect to a
parti cul asequeticss eande diseegirdes] for %mrlﬁpwméqﬁbeThe@pgnai aagrywumce descri bed
herei n, a jtehah&thsipHeahlfe AANPhHGAP R hRSGEE sbedstt paRageAin 20, 60, 70,
80, 90, 95 (%r 100%Sof tehe t am no a%I Ogl ti oﬁg Stﬁg?? gr eagﬁot th|a(§ent| cal to
resi dbes |Bﬁowwé2ﬁ@qr@s@1#€éi\@m&a@¢aww§l ' BE3P efiend peppdly ohftaaniident i cal to
resi dues glamesifi 8SRAMIYG 5S PROShihb 8§ rdsdud oh HIEMdLBR M drREp gL ERme (1. €.,
an am no acid sequence encoded by a human gernline nucleic acrd). In one
enbodi nentecidRpgitiens eéwwlqedméet*ﬂ&raﬁ BEN amPREf o MR & PREIONAB N figbmai n

sequence, sgudnce iPoctBIENIGRe ARSGHIRALidNBG®RIEDr nitidoBiAEsaKE doRkiRRif domai n
sequence has  at Ieast or, 100% of the FR regions are

i denti cal PPH ‘%R“é@cfﬁ%’ﬁgéeqf‘?'ﬁﬁﬂtﬁenﬁﬂffﬁﬂ @‘8‘?%{? ifenticad gt bptpesitign s used germ i ne
sequepce meﬂcaltetﬁdnd ﬁxdchenudflaf:@dflﬂ?nﬁenﬂtﬁhb adifielefl OlFRMMoSeRWR AGReic RAccor di ngl y,

it is poss blﬁ olate a ilb0d¥§Mh|Ch has si Iar a tIVItﬁgto a given
anti body of°T ?%yr?as CPB‘G?““ “WB EVEPTHINF BYO FRUBRE | H%}Pé °§I$'Fﬁ‘+“?’ of
sequences idgnédd pesiticas Shared b tlarseqmeneshunman gernl i ne sequences. For exanpl e,
an anti body can be at |east 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or
99.5% identical to a germine sequence in a region outside the CDRs (e.g
framework regions). Further, an antibody can include at least 1, 2, 3, 4,

or 5 10germine residues in a CDR region, the germine residue being froma
gernm i ne sequence of simlar (e.g., nost simlar) to the variable region
bei ng nodified. Germine sequences of primary interest are human gerniine
sequences. The activity of the antibaﬁy (e.g., the binding activity) can be
wthin a factor or 100, 10, 5, 2, 0.5, 0.1, and 0.001 of the original

anti body. 15Exenplary gernline reference sequences for Vkappa incl ude:

012/ 02, 018/08, A20, A30, L14, Li, L15, L4/18a, L5/L19, L8, L23, L9 ,L24,
L11 L12 011/01 Al 7, AI A18 A2 A19/A3 A23 A27 AIL L2/ L16, L6 L20

AT AR AN PP = e N O



25DP-1, DP-8, DP-12, DP-2, DP-25, DP-15, DP-7, DP-4, DP-31, DP-32, DP-33,
DP- 35, DP- 40, 7-2, hv3005, hv3005f3, DP-46, DP-47, DP-58, DP-49, DP-50,
DP-51, DP-53, and DP-54. LI GAND PRODUCTI ON St andard recomnbi nant
nucl eic acid nethods can be used to express an antibody that binds to FcRn.
Generally, a nucleic acid sequence encoding the antibody is cloned into a

30nucl ei ¢ aci dinexpeRbsimht, MRAERRh of@refeRMESRquehte d1RRedbl doRPEMsonNC! udes
mul tiple i ai chai n can be i n_expression

ol ypeptide .chaips, each r .cloned into an e
vect or, e.BBP%/S%f ﬁét @M&@rat [}F?tﬂg{”eﬂﬂeaﬁé@{%?@?asf%’ ableast &¥0r 8¢ 8% n t he sane
or differ ek, el 193%, 98%, or 1089 btiRdendth BLlHE tf@ence SyEncaNtdReah@s the. 9. . Fabs,
can be pro?uced i n bacte i@l celhI?]t e.%., %. goli‘gells“ For exanple, if
the Fab- i STSHIESMETS e bt Br iagbiof ths infytpsipnlipvaripble dagiineequmage: | nel udes a
suppressi bl e stop codon between the display entity and a bacteriophage
protefn (or fradheipizedidmagnyglobulie variableaesionuic kreiremunsigtdbelinrvabieble r ansf er r ed
into a bagdsRhitikh isGRddifiddinca@ QISP RERSS oPhiRiaBRram@ROR andifh 4 S case, the
Fab is not fused to the gene Il protein and is sep(eteg Into the periplasm
and/ or neBps#ionpgich Hudihe fnmunesleb iy Y9EaMe FEion daesingt eigkan jomprogerifl s. I n one
enbodi mentespdnB€inhGRhdl BRHAEL Dek@iplons cﬁ@}ﬁdﬁaﬁﬂzeé’-’ri%n%@%l@ﬁﬁiﬂginhﬂd@; fyeast cell
such as Pichia rs et al., 2001, ./ Tmunot Methods.

ﬁsee, e.g.,, Powe

251: 123- 38aMPig, §éﬁwgglg?“§5%%ﬂ§ﬁ@%yces. in one enbodi ment, antibodies are
produced in manmalian cells. Mammalian host cells for expressing the clone
ant i Bodi es or Anusedkareipi thetiemy “Hybuadimsindertigve staindeneyaoledide sGhigaresahigianst er

Ovary ( : Male L o 4s, i e b and
15Chas Mm%g. “L’é%"b'ﬁcéry %?9?‘”%8_%’3’70‘1%89@6%%‘%@ :°3‘g°‘f%°?‘§15‘%?b'h‘gz§§% h a DHFR
sel ect abl &ashének éfuidapcegior pegforntiag bytirizatisnredctionsrambafetndindfyrern18@colibt  Bi ol .
159: 601 6%%1&:)1&%?&%& idhn GRlel & SIHESN. YE(1989), &@96!5}’6‘?%%&1501}?&#&0&&%5'32 .
cells, COs cells, and™a cell froma transgénic aninmal, e.g., a transgenic
mammal . Fefereneanpfieous and nerrpquepus methadpangdgscaipedt in dat wgferene¢ ind dithergduli ti on t o

the nycl ebeuREl SheBRNIRFRERE QRGN L BRrE ¥eerid ek dgmnegiabul i n 20donai n,
t he reconbi nant expreSsion vectors qgg carry additional Séquences, such as

sequences STipgaCy Bfrdzaton.caprditions i1 Ghsqslum pldorydsspdmiciiragdSBClaspbayt (e. g. |
origins ofisdceRlibhad b ks $iEh 8¢ k53b! @ 1 ARIDISES: 19817 € e marker
gene facilitates sel%@%ﬁon Sf host celfs intoEVhigﬁP%E% 5@@%@@5%22 been

i nt r oducethe(waskes gargpe, indeaged tP4f Ehfior Nysstringe®ygomdidonsy (D 3edagbstangdndy, 179, 017) .
For exanp . i cal v r fer esi ceto
drugs, - 25og s ERhtols 156 S RERE Aol PR R IIEn e B SE MBI R

whi chot he S8@dt U6 Shast BEEN(3) high edogeady hybeldzaticalzbediviars ke X gétasabomc| ude t he

di hydrofol at e.reduct ase (DHFR) gene use, i hfrt.. host cells wth

et hot ¢ exdi S CUBEET bESE gk Ptk AP IE 11 SRt s AT Yt b

sel ect i on}uringdic PRy bEMRBRINALYdiISHHS bRID.IN Eodiaf PRI k) TSN £ 859 folRivedn

anti body, or antigen- 30bindin ortion thereof, a reconmbi nant expression
Vect or . enEBBIEHE MOt HeTFRA B Sbel) AN 63Thm VFihieh HHRECBT GOBBAGI Flght chai n
i's introducekk friveRedddhilitiodstdt febh& thi skRldieWRPNMREPHRLS1se sPRHeA! SRt

transfection. Wthin the reconbi nant expression_vector, the antibody heavy
and 1% ght dEHSTE igeldes nuglec acidsihal hebridizenaitylow, madin. teghe?iAIEEY pr onot er

regul at or yirighabERtaut RicGeid deRFibada@rein &b SYHplerfddYiheRALBRY hiidiSc ahigk the i ke,
such as a enha cer/AdNéglprgnntergﬁggulatoné el ement or, an SV40
enhancer / BfOEBE B PEHBE SO RGO NGeBt dhe Rt idsdrt elhhiagie Ipnglier's of
transcri piitin 30f 24, bel Me6fke ledfiRof (RE AdéNIa RliclBX i€ SHe Alc Ve atidkarll SO carries
a DHFR gene, which allows for selectiﬁp of C}§L§E|LS t hat have been

!
transf ect SATSPIH 19 AEEPEPEAMEET Y AelobEinyaRae dUNaR $5987&npl i fi cation. The
sel ected transformant host cells are cultured to allow for expression of
t he &hti body hdnFsRuRiading ypfeinerayihdye mudtions (gt atagsstiomedyoi o feuscapder ed from

the cul t uregs M4, Sbas)daktlemP) BRghproRiPdeGibel ﬁ&aﬂi(a%,eéccﬁae%v&@y%#d to
prepare the reconblnant‘exgre35|on vector, transfect the host cells, select

for transhorfisstial anupe soift WoEIoRYsPhich e @ot have asubsiantial st cathe Rsefe from t he
culture nmedium For exanple, some anti bodies can be isolated by affinity
chromat ography with a Protein A or Protein G coupled matrix. For antibodies
that include an Fc domain, the antibody production system may 15produce
anti bodies in which the Fc region is glycosylated. For exanple, the Fc
dormain of 1gG nolecules is glycosyla%ed at asparagine 297 in the CH2
domain. This asparagine is the site for nodification with biantennary-type
ol i gosaccharides. It has been denonstrated that this glycosylation is
required for effector functions nediated by Fcg receptors and conpl enent

Cl g (Burton and Wof, 1992, Adv. Immunol. 51:1-84; Jefferis et al., 1998,
20l munot Rev. 163:59-76). In one enbodi ment, the Fc domain is produced in



expression systemthat appropriately glycosylates the residue correspondi ng
to asparagi ne 297. The Fc domain can al so include other eukaryotic
post-transl ational nodifications. Ant i bodi es can al so be produced by
a transgenic aninmal. For exanple, U S. Patent No. 5,849,992 describes a

met hod of expressing an antibody in the manmary gl and of a 25transgenic
manmmal . Afmctamsg‘é’hahérsar canghrtigalueaibitinaton iwild beitésatad, be.| willsypeadveisdy pr onot er
and nucl e CI ds. ncodl ng .t Nt V.. ter nd a signal seqguence
for secr e%f?egn Io%lca ﬁ{ﬂpﬁme %E%%%n?ﬂ}g ?%x“?ré@sn %fpr?saﬁ%? ansg thggl%rl}g(?nml

i ncl udes,Oiéwxeteedr(ﬂﬁ%éczmceﬂhél?dlﬁtlﬁb@dy of interest. The anti body can be
purified fromthe mlk, or for sonme applications, used directly. One nethod
for produci ng sn timARGGREHln BBHSE’ defersas afde.hh;awsamtBébaefabu,or dorkt@ntget i ng
30const r uct thé encodes .the antibody is m.croin ected into the male

pr onut | euSOHM PldFTUnPHRRyliggrojreres. ImiinggleRiliadomatas Rjcalbt @ainits Prhe ut er us
of a pseugl@@teecgﬁ@m&fafbeatswen MDkBRSs, n@ ' cbikervd@ YBhIBINAERnd i(f2k, é_/éual@! e pups.

Sone of fspring incorporate the transgene. ASSA SYSTEMS F FCRN CANDI DATE
ANT| BODI E¥iliiams and A=gRBacciydPehdrs. Bt irneirle®38af0%Be further characterized in
assays that neasure their nodul atory activity toward FcRn or fragnents

t hereof in vitAsused hargin\anvonmiFoglobymrmslishle fofin ggrenbe’ reforddd aeamindt h a
substrate i 1] . ' el r um n
inder ass2gY 84ude: RBRABECED fie MR of G, BRbb AL vl Bain il Mot e
The dgsay onesorperd GPReetions atcipesititned ircecapformhdormuigbleanai adigen kimdindody, and
in the prege f ate

anti body. “TheoEanplhE ARRe g R P R B g e ARt e Forn
activity (Héurgfiy-ocmumg ieriable domaing osexaapls) the geq"mw fiay evhitigpe.ttieonadi dat e

ant ibody ol @ferhfiaPantfb s HRRaPA A YoiBORGE Hehidk bmr%)oéé inSrti iSSP
(Effective ConcentratlontOS 0% value for that antib . Wthin a series or
group of eddiinaldermninghemizearids or mpvselufnuthegiteraipss. ]"C%‘GE@POCE@SIB a/al ues are
consigler egolmpﬁdeotﬂﬁt%'gludegMIMHBQIB&IWCV&F ﬂﬁ@d&n&@ﬁ‘seﬁhﬂﬂ@@caﬂ%%@@@“ﬁﬁ havi ng

hi gher | Cso” or ECso val ues. In sone enbodi nents, antibodi es have an I Cso
val ue of BBt mMUEGloRNn EeblR ARmas sagNenes LofRym 2 et bigding gastussfreasur ed in

an in vit F‘Qlt@éﬁﬁﬂduﬁé)ﬁtc")n@‘lg bi {thueidrhat HEdRte@BIY Witdriets VBT RARGIARE S
anti bodi es can al so be ‘eval uated for sel ectivity toward FcRn. For exanpl e,

a FcRn candid FCcRn and a
panel of cell aghﬁr"]ﬁgé%@g%aérg?fgheba?m@%xrgg“%%&g&%%rag%% ﬁgfgéjlhgﬂcglhlgﬁtze the pm
domai n, apikirgenk@B0eaiel, trethaebyHG02 heavyier leghhinpreurgelobyliin aheid, espectegbh recept or

pr ot n o val ue
o "ECK val e e Ra, M Rhinol & aqﬁﬁ*ﬁ%"f’f‘t“%%s*"igﬁé PR falR ) 680 oy

ot her r ec iphtamzupgigbiufin Fwstwlpﬁlﬂ pavy@nd hght inymagiokykn ¢hainp predifEres) i s
consi der e@oﬁngct&feb}s?%eﬁfsﬁm@e Edﬂ}ﬂ\@r’ﬁ\e RERY-chain constanréeidih f‘ﬁ@iu@&qm:@@dn'la%s cells or
epi thel i al expressi ng t he endogénous FcRn coul d be used to follow the
endocyt osiC§IIo€H¥|a E@twighbﬁhamwenwh@waﬁr@ 'gnt 3 BodemainyRifevarighle f er ent pH

and tenperaidig th‘é%ﬂly An@Nght chdifz oh@hs & )ﬂn@ﬁn’g %lon%m HIRE MedrdcROvityanR@REencan be
measured by 25followng a | abel ed anti bod he presence or absence of

vari dfis cRBarusea r%mwswﬁavérantmi%%ﬁﬁi%@%ﬁtﬁ F”Gr‘?@dtnlﬁz% thg agtibedy forhosto
i nfl uence Qduedritaedrs txrhﬁud!rfgtvraﬁ&ﬁ'clziw cﬂﬁhet:ﬁﬂ'fuf'i!: SisieRde. PaEﬂéfé@df cells) and thé

phar macoki netics stu % monkey_coul'd be perforned with pH
dependent %aomﬁr?a@ﬁéﬁ% éﬂﬁthWﬁﬁ‘cﬂlcﬂﬂPﬁ@m&ﬁﬁt%dT‘%?s‘e’?‘branﬂ@tdérWF'Hij‘ffg their

lP;al f-1i feldtdﬂ;t tnhﬁur@grofumnsleﬂygw IgﬂilgG,h@EHrth%M [a‘s’ﬂze@ﬁﬂc @nlﬁiy%)&fthérftﬁ) ahei body can
e assess vivo fo I a ein |nnu ulatin erapy or as
an sal vagg GRS awf) 85}0‘? [ &y Pf af‘tyﬁ%* (AP B3 ?ﬁ@%}b@@m@
absenge oiheamht&tfaghﬁgiydogﬁataf A:ﬂ&mba’utt?/&laﬁedc Eﬁctuﬁﬁtfbmns&dytd&penldg{a A decrease
in the half- % d a ! Fc.in.the presence of the candidate
ant i body |t°?ﬁm %ﬂ]é P%Heﬁ?Iﬁﬁgm EYQPAIEYc efficacy of the antibody.
PHARVACEUTI CAL CCNPCSITICNS I n anot her aspect, the disclosure provides
conpositions, e.g., pharmaceutically 5accéptab|e conpositions or

phar maceuti cal conpositions, which include an FcRn-bi nding anti body. The
FcRn- bi ndi ng anti body can be formul ated together with a pharmaceutically
acceptabl e carrier. Pharmaceutical conpositions include therapeutic
conposi tions and di agnostic conpositions, e.g., conpositions that include
| abel ed FcRn-binding antibodies for gn vivo imaging. | oA pharnmaceutically
acceptabl e carrier includes any and all solvents, dispersion nedia,
coatings, antibacterial and antifungal agents, isotonic and absorption
del ayi ng agents, and the |ike that are physiologically conpatible.
Preferably, the carrier is suitable for intravenous, intranuscul ar,

subcut aneous, parenteral, spinal, or epidermal adm nistration (e.g., by



natural conditions that may inactivate the conpound. A
pharmaceutically acceptable salt is a salt that retains the desired

bi ol ogi cal activity of the parent conpound and does not inpart any

undesi red toxicological effects (see e.g., Berge, S M, etal., 1977, Pharm
Sci. 66:1-19). Exanples of such salts include acid 20 addition salts and
base addition @r&ldrmore%'g:dnsa:ﬂdh h:ﬁtrhnd;salntbs humad mrab&e(tthelseiudm iFoed from

nont OXI c I Nl anl%ecor%%lrc 1 var1Qberc lO dcgag% l’lol%lélmcdr 6§l CLIV l& horl C,

sul furic, ’hy&ro%romc W IZFr c] g ﬁo ous, RaE é” Fas wel | as
from nont mempieoorgaummreaﬁ" thhsCBRls:d'anashlaharphgt HE (Eibﬁhhﬂ(h@ﬂthlfﬂaebﬁxym c acids,
phenyl - su it I i i i ¢ acids,
al i phati CE%1 %ég%&% Jé@sfﬂq (?%lﬁél:c]g%r&?ﬂtég @ﬁﬁhﬁkﬁ?gﬁ& ba%'el{rsnén a‘g{éﬁ%n salts

i ncl utle t banse hdwan. et @ Bforoefithd fkenhawoek egiptsrambe hlllraqn sgcﬁRasFRngRiJm

ot ass! UMMy WA of Bk Cletbi cABSAE il irarASiolBlebioRSord hAMTIODL 0XI ©
organi ¢ am nes, such as N, N - enzyl et hylene iam n E:am ne,

chl oroproéenvnefrorohdlluinnresomﬁtiet:ﬁhnal,amrnmom@mhytlethetd:lredmwemmpnmuhm and the
i ke. t r These

i ncl ude, Barnogxhgm E&E&Fhoéh H’O&%S@%ﬁ&g}htﬁc ﬁun\{ Sle%fey%?ggr?age orms, such as
l'i quid sosqsmref:ﬁsegeergodedﬂ%xja@evel@heuelmamﬁf @@ﬁ d5neore of the ¢aosigyt regdins|s&rr si ons or
SuSP&pSI OSpurkdek it vatl hirfan. RRUHSATod kRO ARSI RAE sBUAPARLE OKI 5. The
form can epen on the 1ntended node of administration and therapeutlc

appl i cat i 8% ofvenipe euitp 8k theiapiody pan eumproradicativsty hupjaect abl e or i nfusible
sol utions, such as conpositions simlar to those used for adm nistration of
humans with ansli bxqﬁiterfan Mibedgemnlbaer;comd(w aoimmdmigiibstin gink ora segmpar ent er al
(e.qg., rav a8 b aneou t intr uI . 5l'n one
enbodi rren%hercoﬁ r}é} néﬂ 'mmum?!qtt)’up Hcl?n‘?ﬂﬁ%{(dgp mbad aﬁ‘f agaé)rllous

i nfusi on emd ]gnplegmnmm(lgfﬁn Iaﬁbﬂg@.’f Imﬂjﬂwmnillontah@mﬁemtabi mgibmgenants body i s
admi ni st eged by, 5154 5031%&?5%1’6‘&19 vafdtRcy &'i‘ge%é #J‘I(Lj@rgg‘éﬂ ﬁ{hunIEl linﬁ%”pos' tion
can Bé formifaied as a <o ron, mcro SI on I posone, or

ot her or délghtceinstibout @5 KltatcaB | eartino ml@haldremg)ded)bbcemraabi@ regien eSteeati | e

i nj ect abl conmpound
(o e e HELHbRNGE o Y £RAY B ool M Sk i 251 o i U
one or a mﬁmim Bill-length édmerreipbelinitheratcbaingtaiet SHISDr etfbamino f ol | owed
by filter sadgta?{]glm;wen%ued Gea chablotesitH SRE[BHATT6 &hfio BEEN B LY

i ncorporatin e act’ive conpound into a sterile vehicle that contains a
basi @odi sperdicprforpgntiamedpristiaegienganesed s otamenpa (cagpdagiabent 33¢ awiRP t hose
enuner at eg.;agove. In the 15case of sterile powders for the preparation of
sterile injectable sol utions, the methods of preparation are vacuum drying
and freeze- dry,kngaélg"éléc %sxﬂ? %Qg"&@'%on? 05&1 g h%PtE{re av @ﬂélﬁ? igﬂ; 9 )us any
addi ti onal desi'ted i ngredient froma pr VIOUS erl ere Sol ution

t hereof . oh# lq:mstoqnelcorhgquutm ¥ nuﬂrahsampledtqrrowhlclamelmeIManawsned carflg|r  exanpl e,
by the us%btgfnf:dle osn@gns?#&ﬂlcgasadiﬁcqélgymr HathMy Earﬂ%cn@d 0@:&81&00? tq[eas{”hae
required partlcle 1 ze | case of dispersion an 80 Use

sur f @8t antertairRiegteg nputita Bdkerspediasrer efPPUiaﬁpreeﬁsab:h@ of Uﬁq}@ﬁéﬂ it dtdenst Tah 21§e br ought
about by isgojsug 96 oblod. b of 9GS b AeAR-RBERbLRAL del ays absorption, for
exanpl e, nonost éarate sal'ts and gel at An FcRn-bi ndi ng anti body can
be adm ni stere a. varigty t hough for many
appl i cati ons, g%ﬂ‘@?%@éheo?onﬁatrﬁqﬁlnﬂnf O?a(gﬁnf?g"ait‘ﬁ? Péﬁ?epﬁgﬁgr? Hetion
250r i nf ushegdof, réfens texangified FdRorwhidiclaap biat foe aeipgat oreghitionlsy cohdemdin- bi ndi ng
anti body ¢ b adm stered n infusion at a rate of |less than
30, 20, 1(5‘36}38"‘?”"ﬁ‘”‘?rg‘?°°‘°“”‘P%P%ke“achp"%“%’i’ggem"gf about | to 100 ng/n2 or 7 to
25 ng/ n2. The roqute and/ g of .adm ni stration vary dependi ng upon
the d8sired reéumﬂsessqnﬁafcéwtr&aﬁ*dé BiSERTLe ﬂmeanate?ta#tsred EgRYsU-may be
prepared \WeRede@@of the birdhglagsitlel g. ARcin€iBAdy! Wighot OAMARNNE Agahast rapid

rel ease, such as a 30controlled release formulation, including inplants,
and m croencapsul ated delivery systens. Bi odegradabl e, bioconpatible

pol ymers can be used, such as ethylene vinyl acetate, polyanhydrides,

pol ygl ycolic acid, collagen, polyorthoesters, and polylactic acid. Mny

nmet hods for the preparation of such fornulations are patented or generally
known. See, e.g., Sustained and Controlled Rel ease Drug Delivery Systens,
J. R Robinson, ed., 1978, Marcel Dekker, Inc., New York. In certain
enbodi nents, the anti body may be orally adm nistered, for exanple, with an
inert diluent or an assimlable edible carrier. The conpound (and ot her
ingredients, if b5desired) may al so be enclosed in a hard or soft shell
gelatin capsule, conpressed into tablets, or incorporated directly into the
subject's diet. For oral therapeutic adm nistration, the conpounds nmay be



The |i posones nmay conprise one or nore noieties that are selectively
transported into specific cells or organs, thus enhance targeted drug
delivery (see, e.g., V,V . Ranade, 1989, J. din. Pharmacol. 29:685).
Dosage regi nens are adjusted to provide the optinum desired response (e.g.,
a 25t herapeutic response). For exanple, a single bolus may be adm nistered,
several dinbsifichiidoses g ABIHIRR DLV DY, VhOELUn O¥BEntihal Tk acld1esiflRs&uBY be
proportional ly reduced or increased as indicated by the exigencies of the
therapeutﬂbmgrtﬂﬁPg It is especially advantageous to fornul ate

parenter al q835|t|ons in dosage unit formfor ease of admnistration and
uniformty of Phrgees “Proyengyel admiristfabeniiand “adganistred earanterefigras used physical |y
di screte H&E:E%e%@%d%?&'f a@&tﬂi‘&f’a&@‘l{yhgmgﬁéra 8‘¥d tb]nga §(':I+mnf§ﬁ-£t§on % Q%‘ treated;
each unit contains predet erm ned quantity of active conpouh | cul at ed
to prdduchy tnttéti%sndrie@uctehe’riﬁbwtmlt,atlelf finfeayenops, agoeialdrontrasitertialt he required
phar maceulrGibcat Mifabphular RBIPRE) ihtrde Bl QQnﬂc’a‘aEnﬂahQnt g%ﬁﬁeap Rhdstradh@diM® Can be
dictated by and directly dependent on (a) uni qu aracteristics of the
active coRYSYIRtEOunERbEHEUR iftTaaGrar, ﬁq)?éﬁfpalﬂ@utqbémé‘iﬂpé’@t"tf?@lrbé epidiieved, and

(b) the | hfdihidsle@RPinicBi BBtnfdlort he art of conmpoundi ng such an active
conpound for the treatnent of sensitivity in individuals. An exenplary,

non-limting r 0 ¢ a or_proph |caI effective
anount of an ﬁ{ég%o% b s& %‘p%té IIrm(eél LWI?I%h ajpb 2‘% &Im%’ I?c anggab% 7 rtﬁg‘i/ kg. An
ant [ -1$=cRnp@lmcrlﬂédyeeoamoln@aradmmssltr@cma r@pgde, bolng, agttheaz\ceemoamd 3miusi on,

t : . o} a dose of
about I togtic{% &3% Jj%?(ﬁa{)%{b tr%gcg?)cidr]?g? ﬁggh'gg%pﬁﬁg?d&éﬁs&ﬁ%?&ggp with the
type and Qvelvonelutu}pﬂoﬁl amiye agiadTtpiceHy.the nebypedtide iichidedionlyFaatural apamd 4caial ar 10
subj ect, sp B arding to
t he i ndi v?‘dﬁ%‘teﬁﬁngggggﬁgg%l{eggpr of esl @h%%hf}ﬂgdg%ﬁg’"%%ﬁe pe rg%&
adm ni st efpoaEPEsesPalyernlides. fgprotia %GWWPQ@Q’%PI"*@Q ingfude hee erarpPOSi ti ons. The
phar nRce Ut afkatRRYS 'atgh@&.%']a@tb§caht@cﬁﬁgn Ie,ﬁ(ts. td}{ﬁ@aﬁ h.%IMbnaanh befoppeutical ly

effective_anmount or a prophyl acti cal Ive anount of an FcRn-bi nding
anti body TBeicae [ owddepiseeran. bCAésedttHéPSab@tﬁﬁoé‘}a’PPtjﬁeéhaFécbﬁ“tﬁé" appslAt " refers to

an amount ,@frbacil ¥engit ¢ 088AEH PR 26 YhinBaLMOHSemin. t | M8 necessary, to
achi eve the desired therapeutic result. A therapeuticall y ef fective anount

of the conposi j i h,. t di sease state,
age, sex, and %Ne?p?t@% ’cat?iwff?“ﬁ‘g%’ﬁa‘BgI‘%@%@g'ﬁ moungéﬁec We 5 J?)%ﬁe aﬁtl body to
elicit a deopniad of@rs@msgmwmtattaewertlth dstslcbslazI‘OPhﬁIattthecsalpewmwﬁalbd becafd £cti ve
anou i's | effects of the
corrpgél tid ftblpﬁ}gacggtg ?/\gglls %L’@& ﬁﬂugjgﬁwn%g%&a&é%haggﬁn yé%dgtrctigs ?Sgltg effects.

STABI LI ZATIO@NIME?IRETfENFP@NOUmWEI bg hssohﬁ@ tentherdpautienily efective Rnewsit.ndi ng

anti body is physically associated with a noiety that inproves its
stabilization amttkémherenettemtehmmubnami’an;cldbratcblol(br “Qub@tantiall phbtlnologbus";aesr um

| ynph, or ther tisSs 50 foId For
exanpi o 46SPERT B I RS Feo Bl ag deelsi SR soienie i srpainet i ey, &
subst ant i alithyer nbnemivslicgeqiiclgolagrevit,a druitdn sids chuil, yal, kytsened mﬁndaﬁd or

pol yet hyl LOX] v SUJ: | I subs by wei ght.
bol yibre. Rgn i iniid RGeSt ekl BURH AP Psidoout 200 1o
about 35, 68@ercoruchlfmtithe fir Q@B tecordousio athl obﬁﬁhiezaatdd %qﬂﬁ@csttraveaﬁooutcodez 500)
can be us a Q an be conjugated to a
can be u: ggtaﬂtqﬁ%mmaw?eg cﬁﬁnﬁ ttgtcgg Ivtguhétpggrefereme B £31 !

pol yvi nyl alommal acawdf ;ﬁrothywsnpfpytbp@ba, n@ondﬂarmbodﬂ hagiheisarge Spiesificigfang uch

pol yners i I gm)e;% rs such as pol yethyl ene

gl ycol (Pll’—Zl t?réﬁgo y‘%ﬁégﬁﬁ%lg&g‘g he %Jx};?et hyl enat ed pol yol s,

copol ynmers the eof and r eof row ded, t hat the wat er
sol ub’yl ity of THE Brock aéé’b}é‘r f?ﬁ?ﬁ?or‘fb%s Pﬁqﬁ’g’cgﬁt‘i"ﬁ i ndi ng
anti body demercebdistidsed Brein 6&ﬂisb$ambﬁhlsdp}ﬂlcatfbnaIrktdmc etbgdimeats, the conponent of
a kit. For exanple, the kit includes (a) an FeRn-binding anti body, e.g., a
conposition that includes an FcRn-binding anti body, and, optionally (b)
informational material. The informational material can be descriptive,
instructional, marketing or other material that relates to the nethods
descri bed herein and/or the use of an FeRn-bi nding toantibody for the

met hods described herein. The informational material of the kits is not
limted inits form In one enbodineft, the informational material can

i nclude information about production of the conpound, nolecul ar wei ght of

t he conpound, concentration, date of expiration, batch or production site
information, and so forth. In one enbodi ment, the informational materi al
relates to using the 15anti body to treat, prevent, or diagnosis a disorder



I n one enbodi nent, the informational material can include instructions to
adm ni ster an FcRn-binding anti body in a suitable manner to performthe

nmet hods descri bed herein, e.g., in a suitable dos; dosage form or node of
adm nistration (e.g., a dose, dosage form or 20node of adm nistration
described herein). In one enbodinent, the informational material can

i ncl ude i rgeanocideoitscande abiwt B %6190, & FERA 9BV G5 &n BoMH.otH)e, O8%a suit abl e
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ot her |ngr di ent i i y form
e.g., liqbi 8"“’“& i%éé‘an be%mm b da Q’ or mﬁ’é??%te%?ﬂc@?t Vlgrre g%ﬂa ﬁhn%ﬂ

FcRn- bi ndawigimaming bm@i;lerbeAhmwalmﬂtalpqupempf@ @n@b:@mormaebc b\e‘tluamﬂém an

FeRNP! NAAGARE 126Ky o3 uRIBEbIRM mo@mtt%]ggtrgna&' ikl ! il d sol uti on
15pre eraB’fy I's”an aqueous solution steril e agutous sol ution being
pr ef er r ed knadrem therskifleRpra@gitiooirng ant i body is provided as a dried form
reconstitution generally is by the addition of a suitable solvent. The

sol vent, e.Q.,Osbekithres s@tadvaneigedufiiechstant Aneraioh iu.(ﬂnbécbnyle b@rgappatested i n t he
kit. The kit i ncl e ar ont ai ner.s for_the conposition

cont ai ni g EKR R EEFIE Ors I BE S FrOSHEERBElF TR Fhe ki

contai ns aefude aﬁye:oﬁmhﬂammlfmurehdcsaﬂfbed;h@m clanpaatcniperttbe feon t he conposition
and |nformat nal .at.eri al gsition can be contai ned
in a Bottleém o%tr%elnt eéclude orneor more o(:f}%( lurésdfsglr%sr?é;%n%:r{nal material can be
contained in a plastic sI eeve or packet I n other enbodi nents, the separate
elements of the kit are contai neq: (Fﬂb{}ﬁh%E§l ngl e, undivi ded contai ner. For
exanpl e, the conposition is contained rn 25a bottle, vial or syringe that
has attached tTFerfelovintheaiantonimmentiat afamen FeRn diphaicheinpoinnaskl a | abel . | n
Some enbodi ent: %mhtahﬁ FERE alpRELHAGRifo m&greatehtem Exdhnplard Fpﬁr?&tm&fcat ndi vi dual
contai ners, each containing one or nore unit dosa of s . a dosage
f or m descinchue opfedidheny t“@fse%ﬂ?“‘lfé o 2i5iag A H ghesaeh |3{30(§3fagtﬂ9'ﬁ %Waﬁﬁmeeslgr@he ki t
includes g.plpkal ity of syringes, anpules, foil packets, or blister packs,
each contarning a single unit dose of an FcRn-bi ndi ng 30anti body. The
containers of the kits can be air tight, waterproof (e.g., inperneable to
changes in noisture or evaporation), and/or light-tight. The kit
optionally includes a device suitable for admnistration of the
conposition, e.g., a syringe, inhalant, pipette, forceps, neasured spoon,
dropper (e.g., eye dropper), swab (e.g., a cotton swab or wooden swab), or
any such delivery device. In one enbodinment, the device is an inplantable
device that dispenses netered doses gf the antibody. The disclosure 5al so
features a nethod of providing a kit, e.g., by conbining conponents

descri bed herein. TREATMENTS Anti bodi es that bind to FcRn and
identified by the nethod described herein and/or detail ed herein have

t herapeutic and prophylactic utilities. These anti bodi es can be

adm nistered to a subject to treat, prevent, and/or diagnose a variety of



15dependi ng on the subject and may be tailored to the subject. The subject
can be a human or a non-human animal, e.g., a non-human mamal . The
FcRn- bi ndi ng anti body can be adm nistered in a therapeutically effective
anount, e.g., such that upon single or nultiple dose admnistration to a
subj ect, the subject exhibits an anelioration of synptons of a disorder,
e.g., an autoi Mmunesigh:Losdesncee. 9., rheunmat oi do2@athritis or systenic
Iupus eryt hemnt os ive_of presence or ri sk for
the dl sor der” hé)?R%(Pgﬁ ELFBEII Sor gg‘él}LSS& I(..:’lal}E'!SSPfAFGTP WSHWLGS?%‘L%%S or

| ocal i zed “offans WWS?W’H@E&LWWH@é\?PPMBMYF{WS@éIT@rP@E‘FPQ‘GWHGh@QImt oid
arthritis, inflamatory bowel diseases (I1BD), |upus, and ankyl osi ng
spondylitis. Some of these disordemsnane di scussed bel ow. d.rucaae aspect,
the 2%i nventan. p f. C |II other
di sor der s%r at ca?r Kg&??%%gﬁgﬁéﬂs%wmg% %E%fpn F%%L%air(ﬁ] g ‘ﬁ‘%". n%l ude:

scl er oder faf*'S; ogF@WR%E%WdVWWVS@%E%%W@LWHﬁrWWGTWQWE S

granul omat osi s, polynyalgia rheumatica, tenporal arteritis /gian cell
arteritis, alopecia areata, anklesisagsispondylitis, antiphospholipid

syndrone, .a %ngragaﬁﬂgﬁmﬁmmggr N6 Xkl Anem a,

aut oi mune™ patr tis, 30autoi mune | nner ear di sease aut ol nmune

| ynphopr ol/-¥8r at | Fe-*8Y T O AE NLATEBEYR NS %IFEB‘?%WEF&ED%VHWHB%F@%%%W c purpura
(ATP), Behcet's disease, bullous penphigoid, cardionyopathy, celiac

spr uedder mat i t i s, chrismiic fat | gue syndrone | menécwef | ci ency syndrone
(CFIDS), ehagRkc Lﬂ‘ﬁcbrﬂii&ﬁiﬁﬁéﬁcmaﬁpé}ﬁ&kﬁ@sME'MQMA@B&PBE’LQL@L%'[ ricial
penphi goi d, _col d a_gagl ut i ni | sease gndrorre Crohn' s di sease,
Dego' s di Se¥¥e, d&F rYﬁIfRdﬁf/Hd ngwfulif@ﬁ”Rled(é TaE Oy BSFTET G E8i d | upus,
essential m xed cr yogl obul i nem a, 5fibronyal gia, fibronyositis, Gave's
di sease, Quillain-Barre syndrone® Hashirnoto's. thyroiditis, idiopathic
pul nonary of kibresi siascthooparikocstHas saThesybopenitaopurieLasit TP) , | gA
nephrigpat iy gad: NS ULiAcSaPORERINes i kG cbIMPSnrcl ¥ eRILs arthritis,
Meni ere' s di sease, m xed connective tissue di sease, nyasthenia gravis,

penmphi gus vul garis, penphigus..talLaceus, par anegpl astk & dggarmhl gus,
perni ci ous anem a, pol‘éarterl ti s nodosa, n‘%})’d§ chondrl tis, Eol ygl ancul ar

syndr omes %-HBBYy myEIRGF A Y HEHHREFRAA V5Bt W?”IW&GWWS FPs, primary
aganmagl obtu!mnem aEARpsvpmzyLdstbm;mG@wmuwhmqumesmsasnss:pmﬁaymud' S
phenonenon, Reiter's syndronme, rheumatic fever, sarcoidosis, stiff-man
syndrorre, aTMasum@@mgmﬁ, (ke alol. e col i t| S, uveitis, vasculitis,

vitiligo. me enbodi nents, the anti-FcRn b| ndi ng anti body
i s adt ni $+E1%d tBAFTPrgWB\’?EPAaﬁ 1B¥ABATEY t her apeutic antibody from the
bl oodst ream I n sonme enbodi nents, the anti-FcRn binding antibody is

adm ni stered to suppress the level of anti-HLA antibodies. In sone

enbodi nents the | evel of anti-HLA antibodies is suppressed in connection

wi th organ tralbkplodewing Meténse sligrineadisiohd lsm@niﬁﬁg]iﬁgmbtbinmdiimcalnti bodi es are
descri bed t AR t he

nol ecul es EﬂlﬁP&?PFHgﬁﬂrhg %m&ﬁ Re adg&g%%$%§ﬁbﬁ§lo%aFL§! g%d t he
parti cul aringiydg§neiafabise Wreseammomaefsagmaﬁ thyeeaf e aafsagmnrp*ethom thfemagént s to

i nhi bjt ore.4equce an undesirable interaction, e.g., between a natural or
pat hol ogi cal agent and the FcRn. The FcRn bi ndi ng anti body can be used to
deliver macro and n% 1m)lecules e.g., ene into the cell for gene

t her apy purposes int'®" t ﬁ%“%ndothellunror é% ‘&Pt and target only those
tissues emm_ets@hrngM$d$emﬁ&mL51?ﬁaeEﬁamomm@mvesmnwshwmdsdpembehmer a

vari ety of LYt ot ox a.conpound emtting
radi at i on agcu lépgﬂsﬁ\ﬂgﬁ’aﬁ%%uggﬁ%g% "{grpg’g 5?’ ?Qéll{%PQngliEd‘f“ogl cal

pr ot ei ns, and m xtures thereof The cytotoxic drugs can be intracellularly
acting cytotoxic drugs, such as $RoPt*rHAfE Fadi ation enitters,

30i ncdpudi rpagm_m.rn:emmpimmhm&maﬂgﬁumm@memn@mmmptx&@rwsnnma%@escri bed
herein. In the case of polypeptide toxins, reconbi nant nucleic acid

t echni ques can be used to construct a nucleic acid that encodes the

anti body and the cytotoxin (or a polypeptide conponent thereof) as
transl ati onal fusions. The reconbinant nucleic acid is then expressed,

e.g., in cells and the encoded fusion polypeptide isolated. 5Aternatively,
t he FcRn-binding anti body can be coupled to high energy radiation emtters,
for exanple, a radioisotope, such as™131li, a y-emtter, which, when

| ocalized at a site, results in a killing of several cell dianeters. See,
e.g., SSE. Oder, "Analysis, Results, and Future Prospective of the

Ther apeuti c Use of Radiol abel ed Anti body in Cancer Therapy"”, Mnocl onal
Antlbodles for Cancer Detectlon and Therapy, R.Ml Baldwin et al. (eds.), pp

NSNS PN A PN o — A NN -\



Med. 37:1491-1496; Alvarez RD, et al., 1997, Gynecol. Oncol. 65: 94-101).
Use of the therapeutic nmethods to treat autoi nmunity has a nunber of
benefits. Since the antibodies specifically recognize FeRn, other tissue is
spared and high levels of the agent are delivered directly to the site
where therapy is required. Treatnment can be effectively 30nonitored with
clinical pargneters. Alternatively, these paraneters can be used to

i ndi cate \mlﬁr}agUChKﬂGE(@l@h%@BLS%E&QHEQIQ%—I‘I%HHJTQ'}(LQIQACRV%TE kBN GeANt | body
can be adm nistered in conbination with one or nore of the existing

nodal i ti ed”fHF* kreatlng aut oi nmune di sorders including, but not limted to:
i ntravenous | g therapy, nonsteroidal anti-inflammatory drugs (N SAI D), and
corticosteroids; and anti-inflamuatory treatnments such as cycl ospori ns,
rapamyci ns or asconycins, or their 5i munosuppressive anal ogs, e.g.,

cycl o§porin A, Asyrdmriasy pioeiGeidEq 806 encediegrcicin padeifalpha chain can

(2- hydr oxy)&idavle ﬁﬁtﬂﬂﬂyﬁh%n%s , cycl ophospham de; azat hi oprene;

nmet hotrexate; brequi naf; FTY 720 | ef | unomi de; mmi zori bi ne; nycophenolic
aci d; nycqggg %%ggnqugmwkﬁm15 endeoxyspergual i ne; i mmunosuppressive

nDnocIonaI ant| I es Osa?100 | onal anti bodies to | eukocyte receptors,
e.g., MACE 'Efﬁ CAG@B%:GAW %%TCT@??AGWGCWSCCCB?CT@%@T%T 10t hei r
Ilgands ar ounds or ot her

B e SR Tl ct A
ther ai o0 e B R B i e A A S e B en Tor ¢ he

treat ment Qf, 4k §S&EE%QCQeeééac?mﬂ%eeé@&%@&%fréw@%%tcﬁcc%pf%%%r ej ection,

an inflammatory disor or an aut ol nfrune “di sor °E SCLERCSI S

Ml tiple %é&&@@c@e&&@rc&ﬁc@m@%‘i@ccE@r&f&%@cﬁ%l ?}&cgﬁazﬂlrﬁc%qu%&mt 'S

characterized by inflanmation and | oss Patients

havi ng 'VBAﬁﬂ?ééc?&_sbcﬂﬁ%Bﬂdgf:écﬁx@c&}fsﬁéh&&&b@T@%émméﬂeE'ﬂ;T&ﬁb?ﬁQQ& s of
clinically definite M5 as defined by the workshop on the diagnosis of M

(Poser et cAhacactMRcachieittMoat@RdBcRbrcti88Rbard¥r B @hs et ctliagnosed by

evi dence of two attacks and oligocl onal bands of 1gGin cerebrospinal fluid

or byisconacfaicractircatceddrecisccdabtddir6Mcc@breRRe@ Bfccbka ctesL@As and

ol i gocl onal band of 1gGin cerebrospinal fluid. The MDonald criteria can

al so be usetrdocadtagnesecdvBrravtdonatcdsetrealcc{id0d - rddecormendestcdi agnosti ¢

~criteria for multiple sclerosis: guidelines fromthe International Panel on
t he Di aghasisscofroMuaresirencSetrerosragcasenTalNeancad cabfird&tad@dcctthe McDonal d

criteria include the use of MRl evidence of CNS inpairnent over time to be

used i n diCaYITEsIHCEICCMECCENCIAFRARPEATEACPEFCeRtICCEAECTSEATTICE/HGEHAC acks.

Effective treatnent of nmultiple sclerosis nay be evaluated in several

di f f er ent CRESFS CCATRECFHIFPSRMCHE CPACEMETETSS CERRCHECUT Y TERSFaERFa ™Y f ect | veness

of treatnent. Two exenplary so criteria include: EDSS (extended disability

stat B scal &) P EE-EpFEarante et EXHCT BT I BHE BT CRRICCEIRaHIRETFAE r esonance

i maging). The EDSS is a neans rade clinical inpairnment due to M5
(Kurtzke TTQE‘??FSTC&@V%?‘CTWECTTfQ’é’?gCTCEF%FA?T%@FF CTEHSPERSHi%e eval uat ed
for the y sever neurol ogi ¢ | airnment. Briefly, prior to
{reat ment RSP EES RS A PP ‘f‘}?ﬁ‘é’in?ﬁ%GﬁFGﬁGﬁTGtGﬁ%TcFS%GSan Syst es:

dal b d_bl add N
Cor cbral . I GTREr AT O RS e BRI i AP CHeTIoRed PRI Val o, The

scal e I angasm{h o0 LORAERL) ?#QT&QM(&@@JTQ Aok ?Tgé@%ag&e%gg] degge of one

~full step can'i cate an 6CtiVe treat

36: 573- 79, TC&‘&%é’&CCCACCCCAGGG&&E&H&k@JA%G?F%M%Gﬁ%&@%&QT(%Me%&h t' ple

sclerosis, which can be treated wth the net escri ereln i ncl ude:

optic neurdI‘&;A&ATC@E@JAQ’B&C@ACT@MM&TGQ%E%GC%WAE'&C%GT&ABL%HE@ar
opht hal nopl egi a, novenment and sound phosphenes, afferent pupillary defect,

paresi s, RRORMRTECTRIEARURIESTIERRIERT e ccttatiaRd-8&icscP! €gi a,
paraplegia, hem pl egi a, 10tetrapl egi a, quadrapl egi a, spasticity,
dysarthria, nuscle atrophy, spasns, cranps, hypotonia, clonus, nyoclonus,
nyokym a, restless | eg syndrone, footdrop, dysfunctional reflexes,

par aest hesi a, anaesthesi a, neural gi a, neuropathic and neurogenic pain,
|"hermtte's, proprioceptive dysfunction, trigem nal neural gia, ataxia,
intention trenor, dysmetria, vestibuLar ataxia, vertigo, speech ataxia,
dystoni a, dysdi adochoki nesia, frequent mcturation, 15bl adder spasticity,
flaccid bl adder, detrusor-sphincter dyssynergia, erectile dysfunction,
anorgasny, frigidity, constipation, fecal urgency, fecal incontinence,
depression, cognitive dysfunction, denentia, nood sw ngs, enotional

| ability, euphoria, bipolar syndrone, anxiety, aphasia, dysphasia, fatigue,



I nfl anmat ory bowel diseases (I1BD) include generally chronic, relapsing
intestinal inflammtion. IBD refers to two distinct disorders, Crohn's

di sease and ulcerative colitis 30 (UC). The clinical synptonms of |BD
include intermttent rectal bleeding, cranpy abdom nal pain, weight |oss
and diarrhea. A clinical index can also be used to nonitor |BD such as the
A inical MEETUCEY CRHTEKCHHECTIAREFRT FABCTGITFIACSTCCEATHIZSOACCHEITAS| ey et al .
GQut. 1998 Juk43( 1) 29 32 and Jovvett et aI (2003) Scand J Gastroenterol.
38( 2) : 164CCFECCAARPARERAB AT i YeRrABEIBERAD O8] t o anel i orate at | east
one synptomof IBD or to arrel iorate a cI i ni cal index of |IBD. RHEUVATO D
ARTHRI TI S 5Rheumatoid arthritis is an autoi mune inflammtory di sease that
causes pain, swelling, stiffness, and | oss of function in the joints.
Rheumat oi d ar tiheinbdisic afill edyugik @ &NdxEmplrychusaATFERF (kG4-cddalat B6iain) e di sease
can affec Wi st ints and the oints closest to the hand. It
can al so QF ﬁ@f* B frffjsﬁa?"ffgasspg‘f‘%'és%éﬁg‘g“ﬁféﬁé‘% des the joints. In addition,
people with rheumatoid arthritis nmay have fati gue, occasional fevers, and a
gener al W%WGQFG&ECCCISB%%CF%CTG"W%&F&F%“FB?“&T%?&H FETCOTCPREGRECEFd arthritis

include the "rheunato ﬁ and citrulline antibody. An

FcRn- bi ndi Gﬁﬁf”ﬁgfﬂfCS%CET%TQC%E?WC?CﬁG'fGrTégfciG TeCPTEYERT TGS al | evi ati ng
rheurmat oi %G%E%CJ%E&C}GC G%IE G%E'gc %ﬁﬁ%ﬁ%@%ﬁ%ﬁ% ggéccrrege%% chAgéc%SQéc%E;L t : Za dls_U'I[D(L)JS

System c upus er yt osus nmune

15i nf | anmgt @gtq; 9%@:%@;5 nedi ated by
self-antib ?;g;é: recte ag%ﬁ%%’%&%gmg\?m W%%%ﬁ%gjé%ﬁggcgfgg many parts
of the boeaamda@&%bq%ﬁaa%ﬂcgmtcﬁmééeeemﬁbm@yﬁcm@%émécemeg bl ood
vessel s, and brain. Al though various synptons may present, sone of the nost

conmon | n@é&%@i@c&@é@ci@kbﬁ@%aaﬂﬁc@ﬁd&bc&Aeﬁeﬁééc%kpjc@édak&m@{ckﬁ' tis),
unexpl ai ned fever, skin rashes, and ki dney probl ens. Exenplary synptons of

201 UPUS | R c PR iRl dratch @icBE St ieM Rk 3l REM T AN EETccand ext I ene
fatigue. A characteristic red skin rash may appear across the nose and
cheeks. Rasheschtysced@ocBetitca@icidaerdoaceraaittceftsacchliiRetrcatd®Bac shoul der s,
chest, and hands. O her synptons of |upus include chest pain, hair |oss,
anem a, neutrbcAatheetscecarhapaenartcputicecdernger&candaidsescchearseol d and
stress. Sone peopl e al so experi ence headaches, dizzi ness, depression,

conf usi onasarT@bsEIrZaATeSITARUS T GoyerTE artorcgaf@rcSeEadtagnosssrticor | ude
circulating anti-nuclear antibodies, anti- DNA antibodies, and anti-Sm
ant i bodi escecAFTCFERIGEICATHONYCCEATIRBETPAGTANGATEC S FCTEAGCRATICFEIRCATRGST pr event i ng,
or alleviating SLE or one or nore synptons of SLE. Lupus, as used herein

i ncl udes EFRCEFRROTAACRERSORAAEREFCRATFHSCPASPART ICF T EATTIVRVINEACRFIRGVOCYTOPENI A
(I'T)") 301 TP is a disease of increased peripheral platelet destruction,
wher e pat FETES TERIAET G5 CaITEMIGAT @S- PRETCETITaI 1 Sgeedsprecfisat ePét nmenbrane
proteins. The anti-platel et antibodies opsonize the platelets, leading to
destructi 6?FaB§F°ﬁﬁ‘%?t°6iﬂ‘?ﬁ§°et§°“Rf1‘t§ﬁ%‘ta§tat°65?ﬁa§‘éacctf°ﬁpt‘Hﬁ%ccgE‘?‘i‘er al | y invol ved
suppressing the i mune system which causes an increase in platelet |evels.
An FéRn- bf’ %8 @Oéhtl body can be useful in treating, preventing, or
alleviating I TP, or one or nore synptons thereof. 5ANKYLOSI NG SPONDYLI TI' S
Ankyl osi ng spondyl itis is an autoi nmune disorder that not only affects the
spine, but may also affect the hips, shoulders, and knees as the tendons
and | i ganent s /At senglanheucksiresid saqugngeinpedingreBaiag-nierbelabrdia (BaMbswbt i ng in
pai n and %1,15;%%}0\4&@%{]&3@:@9 spondylitis tends to affect people in late
adol escence or early adulthood, An FcRn-binding antibody can be louseful in

treating, %;ﬁvng?gém@‘gwﬁﬁh Q‘Jm%}ﬁ 1kl %en%nkyl osing spondylitis, or one or nore

synptons thereo S™i's an autoi mune di sorder t hat

affegts mmyﬁamﬂ@&@daeéc@%cgﬁﬂ&&@@@9@%@@5@&&@&&@5&?r' zed by the
generation of auto-antibodies against desnoglein. 15Desnoglein is a protein

in the fapidic@rraRIBRIC AR cARAETTSTITIY Ol EE W doPrArhen Lof i8I0 T
desnosones, which join cells to one another. Penphigus can be classified as
one of three types: penphigus vulgaris, the nost common form of the

di sorder, wherein auto-antibodies target desnoglein 3. In penphigus
fol i caeus auto-anti bodi es agai nst desnoglein | are generated. The third
type, and | east common di sorder is paraneopl astic penphigus, wherein 20
aut oanti bodi es target desnopl akins agd which is associated with cancers
such as | ynphoma. The disorders are commonly di agnosed by a der matol ogi st
by the appearance of the skin and is conforned by the detection of

aut o- anti bodi es agai nst desnogi ei n. Met hods of treatnent include the

adm ni stration of steroids and/or the adm nistration of a CD20 anti body
such as Rituxi mab (Ri tuxan) 25 CANCER "Cancer" as used herein refers

.,




30t hrough the functional deterioration of the affected organs. Carcinonmas
are malignant cancers that arise fromepithelial cells and include
adenocar ci nona and squanous cell carcinoma. Sarcomas are cancer of the
connective or supportive tissue and include osteosarcom, chondrosarconma
and gastrointestinal stromal tunor. Henatopoietic cancers, such as

| eukem a, TeacerEbtTEAt@rcsItceampPRireTddAB dIOKNAR T ChenRt TpoA RreoTe@RTPRr t NENtS 1N a
subj ect, thereby leading to hematopoietic failure (in the formof anem a,

t hr onbocy tojsericacEaTtEARSTEATPRITEBHcAI R ITEb @AY TaraGNEs G eratrbacrAT per son of
ordinary skill in the art can classify a cancer as a sarconm, carcinoma or
hemat opoi EFICETIE AP @EGACTCCTCTTTCEATEEGT I CTRS TAIBETE PRABTAAFFRCCAGTe MRS TEREe f Ol | oW ng
types of cancer, breast cancer, biliary tract cancer; bladder cancer; brain
cancer i nETATEFAGCGrFHP BT SPAST TAFTT A FSGETHR B AG ST RTESCATCERGACRBATAE ancer |
choriocarci noma; colon cancer; endonetrial cancer; esophageal cancer;
109asfr|cGEﬁﬁ@gﬁmmﬁgﬁﬁ?%PﬁﬁFE%FmﬁﬁﬁﬁFggﬁﬁGPﬁ?Fﬁﬂ%ﬁﬁT%EEF@TPVﬁﬁﬁocyt|c and
nyel ogenous | eukem a; T-cell acute | hobl asti c | eukem a/l ynphoma; hairy
cell euk@%ﬁTaTTG&W&W@TW@T%@W&WGF%SEW@GWWWG%%WC

Al DS- assocj at ed

|
i ntraepit ﬁ%qAT%ﬁTCWé%ﬁA%%CTW@%SF“f‘f‘{;rc%59\%%%%5?%8%%@%{%%?3&5%4‘“9 di sease;
liver Cangg{Afi%I{C‘ﬂgts%ﬁg&%chhACT)f QT%éep!GQ%AgQATQQTCTT dakin.g-dlsease and

| ynphocytic ; neurobl'astomas; oral cancer |nc$u8Ang squanous

cel | Carcb&%ﬁ% %ﬁ?&%o@?e&?&%@ d Bgén s %i@n EA_A%:’:{;‘&CL{AS{E%T%RU heli al

Al
cells, strona germ ce S nmesenc pancr eat i C cancer;

prostate Q@e&ﬂmﬁﬁﬁ&%&@&@m&méﬁeM&Ame%%AkMWA%@aﬁgmi
rhabdonmyosarcone, |iposarcone, fibrosarcoma, and osteosarcong; skin cancer

i ncl udi Ng rPR-AANRANKARQAS T TS SR K ARBATTRAS Q60 ttrdf a6 ANG 8 ranAfte SqQUaNDUS
cell cancer; testicular 20cancer including germnal tunors such as

Sei NONA, cOARcEeHI RGBT ek OrRSerTENRAARE ARG ARSI 0 Rl UTDr s,  and
germcell tunors; thyroid cancer including thyroi.d adenocarci nona and
medul | ar egfetN@EBID AGG) renal cancer includi ng adenocarci noma and W s
tunor. O her cancers will be known to one of ordinary skill in the art.
TREATMENT OF FETUSES 25FcRn nedi ates the transport of nmaternal |gG across
epithelial cell barriers to fetus. The anti bodi es descri bed herein can be
used to deliver macronol ecul ar drugs, e.g., antibiotics, and/or small

nmol ectil es to fetuses in utMPESE ANTEHPMANECRIBANTBOMES f eri ng from a condition
or disorder (e.g., an enteric infection or netabolic disorder) that
requires HwaabﬂﬁnmvcﬁhﬂAﬁbungWCHDIecule for treating the condition or

di d dad t dt
o o DAl P OO L BB L L or e
The conj ugatei blﬁthrg dﬂlth%dmriﬂ@pdam thbﬁd?gn dpntqn:bSnmbltsl-'thm gomdoni cﬁ"lgchﬁmeby

transported.to t Vi he fetus re the drug or
mol ecul e ?Fﬁag #%*ﬁh%ﬁhﬁ@ﬁﬁgwrfﬁf h sgﬁ%hgl k%ﬁaM&J gb fl&ntion
provizdes muocbﬂeanfboran td{® an &b \aaligApfan 3gD enamigiit lmchne hmbmnaertt m barkinpody from
an i ndi vi dual ut i ntibody is an
l gG antlbo§%Md¥mqn ngn%gpgg(%%ﬁa§¥ﬁémﬁﬁ§%§?@%ﬁqﬁ%ra @E@V%aéﬁﬁmﬁody is an
anti - VLA4 aﬁ‘m’aty bby M lich apsthedamabdimenttie antiyaialof the xrBﬁmgmnwtll tee/a Hidany) |,
efalizuma Btigvg, Genet ech), bevaci zumab (Avastin, Genentech) and Fc
fusion proteins such as etanercept (Enbrel, Amgen/Weth). Natalizunmab
nonocl onal ant bod has bee aSSOCIatﬁd 't&PPro ressjve Miltifoca
eUkoencaphal oBRRRYm PR SdBRERPasE) AR EREPADERL TRIEFBYG 1 1 om t he

bl oodst r egps antyteidoinhe a’ielsttybﬂcﬂorﬁdaemod;yhyba‘yo;ﬁd,toea 1 1iehypFioghessi on of PM..

In sonme enbodi ments, the treatnent nethods presented herein may be conbi ned

Wi th methods t@ ohe BRIk BRTikjeAlidtehRIRR ahtRHARGIEh bfd8fdlah RO/ BSeaf r OM the
bl oodstream of a 15subject. In sonme enbodi nents, the anti-FeRn anti bodies

pr esent ed SREPEi [ al’i'ﬁ‘;'?“tf'@beﬁlﬁﬁf“rf%‘“\‘f\ﬁ“t“ﬂ" relates i Eﬂ@nﬁ?ddt‘té‘l #h Bipdsto emFeRS nd a

t herapeutic anti body, the conbinations resulting in an increased clearance
of the therapeutic antibody fromthe bl oodstream In sone enbodinents, the
met hod of renoval or partial renoval of the therapeutic antibody fromthe
bl oodstream of a subject is plasma exchange (PLEX). In sonme enbodi nents,
the anti-FeRn anti bodi es can 20be admi nistered to a subject undergoing

pl asma exchange. I n sone enbodi ments, the anti- FcRn antibodi es can be used
as an i munoadsor bant for FcRn in thg)plasna exchange process. In

pl asma exchange (al so call ed apheresis or plasnmapheresis) blood is taken
fromthe body and plasma contai ni ng an unwanted agent, such as chol esterol
or a therapeutic antibody, 25 is renoved fromthe bl ood by a cel

separator. Blood can be renoved fromthe body in batches or it can be



agent in the blood to an acceptable level. In sonme enbodi nents the blood is
"filtered" and the unwanted agent renoved, before returning the blood to
the patient. Methods of plasna exchange are known in the art and are
descri bed, for exanple, in US 6,960, 178. Pl asma exchange has been
shown to reduce therapeutic antibody levels in the blood of a subject and
t he rest ocafirmatiof! dpopeodt arel enbodieenahgantibddyadfithe igtentbr bird@9an Axeis ol ogy

72: 402- 540 | antlbod S

nat al i zurra%éageg5?’?“6"“?&’?1‘0%%%&“?%%%@6quI as r"rg5 ¥ adgpmmt E@freé’gn]ﬁacti ng the
bl ood w tmotHeeemlaqdmwnethpamtbedy\oﬁbamhgdnombmd:ab apamtnelamd/@equmdmech wi |l bind
the Fe re ﬁﬁﬂ 5ﬁ?¢ d rom:t e bl.oodst r eam

Q her cap Jﬁgmﬁé ?ggﬁs ca e uség“ q @‘%aﬁ“'P?H “&ifti bodi es. In
sone enbodi nents, 10the anti-FcRn antlbodles can he used as a capture

protein in t hdnFIrREyRbedimeaaatipodicsed this inwatien sasgilirallyreast WERRARIORST FcRn

fromthe Paoodeimamlthd dpabgiaycosAeECRSIIIY 110€ 3 AMDBIEYh affibodles 841 bet her apeuti ¢
anti body. ,The resulting, "free" therapeutic antibody will have a shorter

hal f -1 i f edEHENeE it SoH NGBS or to treatment and/or can be renmpoved
fromthe blood nore readily with a different capture protein (such as
protein A . | mMBinpaciéivbiieatenees of fllyatratine pmbolBmntyrishetanbddRe entihpdies

admi ni st eBﬁHtsEr&eﬁ;oﬂ%&tﬁﬂ%{ﬂ% 'v!;lgn@f»/L B%Qﬁsearﬂﬂ ESRE afeth Sed inThbROITE
enbodi nents, the anti-Fc ant i bodi es can be i nmmobilized and used in a

col uith, r &¥aseeciflg emhodimentyphibs Hybediesaerdentifiad st drasddi hent s, the bl ood of
a patient that contains a therapeutic antibody is contacted both wth

i mrobi | i z@ablaht CPIPe Rir Meuse buotibpdien@f Therhmlerfionzed protein A 20l n sone

enbodi nents the anti-FcRn anti bodi es presented herein can be used in
"rescue" fheragy for thergpeutic| anti bodi pg-th have bee]}adninistered and

have showa.fpiyddvepee ef faatepdan maenb@dknen Brcsid ant i fheddrsant i body
can be uspd as jan alternati The adnji ni stratii on of an

anti - FCFnjmmt h(shssmg'srhx&'rﬁ]q BN tg@@m:uty le risks
assocCl ated w \pne SCU ar
‘%2‘?‘2@9 a E%%&q s ANT| GENS

access, c|tratd
Hurmman | eukocyt € anti gens Eht pe H)antlgeﬁgjﬁh t e out si de
y T-cells [ which iin their

of the cell, ich are.su qpquen Ly recaghi zed
turn can pctivate B-cells) The phnel of HLA genes avail abl [€9Y®SRilque for
each perspn. Any cell di spt&yLery| ayYDNLIRT3OMAMH | TN IPASENFVDFRK| | result in
the i nd|quH OEAOfKAngDIN"m ne(st@ts;ﬁzrtsm wl N geseenal jodrke e (diddier e t:he
"non-se i . strp nmune . nse. For
instance,siﬁ t gaeﬂat@g? ;&%gﬁ tf§%§§|ant>,ggﬁbr§§?2 W th gﬁ%? ar HLA genes
ar e prefe'red tG f-at-ft-ze—the—t-frmre—tresponse- LJUIIUI'D}JCL, f4+e—Hb

anti bodi es have been found to be associated with graft failure in kidney,

heart, lung a | i ver transplantati .n_sone, t i nvention
provi des met hol¥ ¥UH° %CﬁreseﬂfeegFeZ@%%ﬁag?'ﬁel‘gﬁ%m et ?i%hgg ?Thelibi{ ant i bodi es

i n an i ndiragiche ale undReldred asd thy coridant repieh isod itdloon- sel f* HLA 5anti bodi es can
result in the suppression of an imune response, e.g., during organ

transpl antation. In some enmbodi ments erperson that will bectndergoing organ
transpl ation;is ;3gH, &8st Bheshabr 3Rt dasdGR B BAdYersbR 3P RsGARAM MENtS a
person that is undergoing organ transplratiron is adm ni stered an anti-FcRn
anti body. In some enbodi nents a person that has received an organ
transplation is admini stered an anti-FcRfP8nti body. Assays f@r neasuring
tot he | evel ss10f ARESKSEEETI HEUTESVER REDVABTICRKISENEPLETE RERKLEFKMRA DRAGROST|I C USES
Anti bgdi es that bind to FcRn and identified by t he nmet hod descri bed herein
and/or detailed herein have in vitro &pq in vivo dlagnostlc utilities. 15In
one aspect, _the disclosure_ provides a nosti ¢ for detectlng t he
presence of *dn FERPTIH W %LNIC")*F Y‘”ﬁm\f}'f"'f/wé{ %5S%RQNGV ﬁ”?/wlT\'?%DSKrPﬁ&f%é

subject). The nethod can include localizing FcRn to a subcel | ul ar Iocation,
e.g., the endosone. The nmethod can include: (i) contacting a sanple with
FcRn- bi ndi ng anti body; and (ii) detecting formation of a conplex between

t he FcRn-bi nding anti body and the sanple. The nmethod can al so include
contacting 20a reference sanple (e.g., a control sanple) with the anti body,
and determning the extent of formation of the conplex between the anti body
and the sanple relative to the same fpr the reference sanple. A change,

e.g., a statistically significant change in the formati on of the conpl ex
in the sanple or subject relative to the control sanple or subject can be

i ndi cative of the presence of FcRn in the sanple. 25Anot her exenpl ary

met hod includes: (i) administering the FcRn-binding antibody to a subject;
and (iii) detecting formation of a conplex between the FcRn-binding




subst ances include various enzynes, prosthetic groups, fluorescent
materials, |lumnescent materials and radi oactive materials. Conplex
formati on between the FcRn-binding anti body and FcRn can be detected by
measuring or visualizing either the antibody bound to the FcRn or unbound
anti body. 5Conventional detection assays can be used, e.g., an
enzyne- | i nked i mmunosor bentcragsays (ELI SA), a radi oi munoassay (NA) or

ti ssue i nmuiwahi staobeskyStsiycealil therrierabel sy b ke . fgRn- bi ndi ng anti body,
the presence of FcRn can be assayed in a sanple by a conpetition

i rmunoassay utilizing standards | abeled with a detectable substance and an
unl abel ed FeRn-bi ndi ng anti body. I n one exanple of this assay, the

bi ol ogi cal sanpl e, the 10l abel ed standards, and the FcRn- binding ant i body

are conbi ned d the ampunt of b tan rd bo t n] abel ed
Bt body 'S delBARRe SHHnShURE SR RS T Libgieton o s o

pr opor t i ofggdiont @retubderiaizo dind the Eorlsaeat gioh Eﬁlﬁiﬂﬁﬁ&fd bound to the FcRn-binding
anti body. Fl uorophore and chronophore | abel ed anti bodi es can be prepared.
Because 15anti bodi es and ot her proteins @asprb |ight havi ngpywavel engt hs up
to about 310;n X aLell t ave
subst anti al ab&%@?%%éﬁ‘gﬁg%ﬁ%gﬁé%w 31%)&n§1&§?1ﬁ!£9 o> above 400
nm A variety of suitable fluorescers and chronophores are described by
StryédPf, 1968, Sci®hée 162:526 and Brand, L. et &PR 31972, Anna Rév,

Bl oc/tern. 41: 848 @88rLT TVa@ssaTh M Otk sesswwa rnvberalvedse bagywacth Thtwerescent
chronophore groups 20by conventional procedures such as those disclosed in
U S. Patent Nos. 3,940,475, 4,289,747, and 4,376, 110. One group of
fluorescers having}a nunber of the deS|rabIe erties descri bed above is
Lhe xant hent dy G8SViRIF h A REY W SEHEAT TG r ECaI e S5 PREAXAYHEE: Anot her
groupgsof fluorescent conpounds are the naphthylam nes. Once | abeled with a
f1 uorophore or chronophore,ct he antibody can be used to detect the presence
or localizatd,0n 258k ey eRNchi a8-Sa0RbexLE- @rp 1HSINSf | UOr escent

m croscopy (such as confocal or deconvol ution mcroscopy). Hi stol ogical

Anal ysi s. | munohi stochem stry can be perfornmed using the antibodies

descri bed herein. For exanple, the antibody can be synthesized with a | abel
(such as a purification or epitope tag), or can be detectably | abeled,

e.g., by conjugatlng a | abel or | abel - 30bi nding g%oup For exanple, a

chel #or can beheAMBRAcESeavsneniar ha i b bight chatmés ssifeorhbrigwi She FlaR regse act ed t o
a hi st ol ogiC@bierRhRRAd Ak icOf¥tanLrefion istn fthiicgd section of tissue that is on a

m croscope slide. After an incubation for binding, the preparation is
washed to renove unbound antibody. Thegpreparation is thgyg anal yzed, e.g.,

using m croscop [NeTe tion.
course, the ;lnt %%Q%@S%:Sgn gi%ﬁaﬁgwﬁwe%ﬁ%ﬁgﬁ%ﬁ%r bi ndl ng
and washing, the antibody is |abeled in &¥dér to render it “detectable.

5Pr ot?i n Ar r@y s .RFFFRESERORIEFS | HEEN FREATY Y BAdSPNRERTFGH STRUSEXRAAMABTYSIZB] on a
protein array. The protein array can be used as a diagnostic tool, e.g., to
screen nedi cal sanples (such as isol atged cells, blood, sera, biopsies, and
the like). coyr h r.o o n | i gands,
e.g., that g StSE&%E% gvr"%{ A;N?% %5? tvg[ymel?agﬁgq&gl’u eﬁgmg%g{f) gMSSF Mgr odu0| ng
pol ypeptide arrays are described, e.g., in De WIldt etal., 2000, 10Nat,

Bi ot ewhnol . 18: 989-994; Luekiing et aI., 1999, Anal. Biochem 270:103-111;
Ce, 2000, Nugl eimrxdeEds: Regeam@@r se8rrvksitkvcVagBent fo.apd Schrei ber, 2000,

Sci ence 289:1760-1763; WD 01/40803 and WD 99/51773Al1. Pol ypeptides for the
array can be spotted at high speed, e.g., using comercially avail abl e
robotic apparati, e.g., fromGenetic McroSystens or Bi oRobotics. The array
substrate can be, for exanple, nitrocellul ose, plastic, glass, e.g.,
15surface-nodified glass. The array can also include a porous matrix, e.g.,
acryl am de, agarose, or another polyner. For exanple, the array can be an
array of antibodies, e.g., as described in De WIldt, supra. Cells that
produce the anti bodies can be grown on a filter in an arrayed format.

Anti body production is induced, and the expressed pol ypeptides are
immobilized to the filter 20at the location of the cell. An antibody array
can be contacted with a | abeled target to deternmi ne the extent of binding
of the target to each inmobilized antjbody. Infornmation about the extent of
bi ndi ng at each address of the array can be stored as a profile, e.g., in a
conput er dat abase. The anti body array can be produced in replicates and
used to conpare binding profiles, e.g., of a target and a non-target.



25FACS (Fl uorescence Activated Cell Sorting). The FeRn-bindi ng anti body can
be used to |label cells, e.g., cells in a sanple (e.g., a patient sanple).
The antibody is also attached (or attachable) to a fluorescent conpound.
The cells can then be sorted using fluorescence activated cell sorter

(e.g., using a sorter available from Becton D ckinson | mmunocytonetry
Systens, San JDgen@f ackleequzh&ToldhS3 1. Paéa@f,at:haNms setJorPoeidd3 "TheTcISIBO, 002; 30and
5,137,809%..As Cel%fi&ﬁss Lhroqgh the sorter, a |laser beamexcites the

f 1 uor esce R8s A GOTFA A Adhe copaER fegien i JU '55 cell's that pass through and
determ nes whether a fluorescent conpound is attached to the cell by
detecting fluorescence. The anount of | &8l bound to each “®Bl4 can be
gquantified and &RHCYFEH VRECHEHKTSaCESE T TAED [YAMHWEHPAY BXSLEWIGVI TEYGDasiNer can

al so glefl ect the cell and separate cells bound by the antibody fromthose
cell's not boundcgyzthe anti body. The separated cellg can be cultured and/or
5character|zed mmsmuMT Vk&% | magi QTQ£$%EY(§§&yrqu%§ a nmet hod for
detecting thé p of ‘4 E@ﬁnexpre55|n ST FO°THEV Hret hod

i ncludes (i) adnlnlsterlng to a subject (e.g., a patient having an
aut oi nmune di sorder) an anti-FeRn antditbody, conjugated to a detectable

mar kee; (i i)z:expesierg yihe rs4hbOC but@ci vRRARszHoFr RIceLiscnOrsaldoget ect abl e
mar ker to the FcRn- 10expressing tissues or cells. For exanple, the subject
is imged, e.g., by NVR or other tonographic neans. Exanpl es of | abels
useful for diagnostic inmagi ngi’ncl ude radiol abel s such as 1311, Wn 123-,
"mTC, 32P, B25j LYDQSSVIY pSSTWPSETV TCNVAHPASS TKVDKKLE (SEQ D Nogpid 188Rh,
fluorescent |abels such as fluorescein and rhodam ne, nucl ear magnetic
resonance active labels, positron emtting isotopes detectable by 15a

POSi LEON e SS¢0Mi! AIREHRREYorkiRET Ve SGARISAL SRS, bIILRASERES HSNGH as

| uciferin, and enzymatic markers such as perOX|dase or phosphat ase. Short
range radPihF Brniragmant Gerg 3B34kAndsY .| SHwribprenbadiments aomerisppns Fue threange
detector RARIRE of & cathIGndNEriB RkLM g rIQ@nsqaer@pﬁ% &@Wl@@ndl@{p%lﬁgns"“th such

reagents usi ng known techniques. For ‘exanple, see \Wensel and Meares, 1983,

Radi o mmuddtpadiss meossdPRREIPSICHAINBE Msapihin BEQ By NG 20.8dw22/6F 3 #ror

20t echni qeg@mp&dsé itdn he sdoB€ of Bdiilealgl i ng of anti bodi es and D. Col cher et
al ., 1986, thh Enzyrol . 121: 802 816. A radi ol abel ed antlbody can

al so pe used f ec11§3 ¥&r£§8vﬂ d?:ﬂ@&ﬁ&d B&%Fﬁg ala;hﬁ%}ﬁ'{)a?&tlédflé% tﬁa(f#)r}{ ey of a

isotopically-la I 'bo epends soto iC
purity of cteht?eigraatibcdetewtheltdrqb'éli an@lnth@wume(s) etitwnedifron BRQ PO U i nto the
ant i body. r d i ?fhg ve
isotopes gg@ﬁggg %%%ﬁmﬁ&ﬁwkgggbé?%g%&%%QQBﬁ%gﬁgmﬁpiﬂa%ﬁgr Eﬁgan For
exanpl e, theiarti fa ¢xamale) avgnprcistaditetengdgletiens cor |aé@60ﬂ5ﬁanb®ntr@hlc@hm No.

4,302, 438 FRlaq%P@bk%on&rmbwﬂgésaabeed.guagadeﬁgﬁed$§§1dr@\nqhe &gnmggﬁ@dures e.g.,
as adapted for murine nonocl onal antibodies, are describ e.g., b

Godi 7§, LVrmpnggaeieibon die aaitadpothile-DR e*raingf*éuam té@caéimdeﬁométtq wereasepr oduct i on

and appl i gaty @hinBRIROAGLAN athe 4nsBOFA G rdabe ARty Ay HeQEYed RIREHREM StTY
and |nnunoloagﬁgn mﬁd Long 'e gn do : Agadenf%’ Pgis k %ga 82% 124 126)

and the r &%y Eaease %ﬁdtn@awf'ﬂ%@mbﬁdy @n'@f for B?%Eﬁéﬁﬁ‘r“@%odﬁ&"ginéﬂlnﬁa%ﬁdﬁé

pol ypept i dg$ord gug,lgrsﬁgspfaggtécbgghaﬁecka(wgsqlescr| bed by Hunter and G eenwood,
1962, Nature 144:945, David etal., 1974, Biochem stry 13;1014 1021, and

U S. Patent No whi ch are
useful in |naggwg%Fﬁg%m%éZ%%Q%q%?%{%fi%%EU&@gl %gﬁﬁlh@ 6ﬁh§¥§q$$

Pr ocesdur ednciuded wekin thgtstavgnaghin U2 NOSr 20. SH@Scri2B et eluyon@'ae@ﬁmbm the. etal .
1963, Bi 0%&&%{ tilus :ﬁ%ntic:]n‘l T}an’ai}y'vﬁlfsqn@dl%'sn?ost:t‘t]mon c;lf%ﬁgm n% ﬁaflg{ii‘ ‘]clmm]ol?’ 299
305; and rison, , I munochem stry ’8d PBrocedures for
99111C | alseif |hﬁ‘g“%$1@1!%lé§‘%fgq’ Bb‘&owbﬂh@d&em@ml@ﬂ chgracteripricgy Mo dshsticS, et al .

(eds.), TupmfituliSRGH Plte 1Mt£§tmmqgﬁéﬂscﬁlly Ai&tb%qﬁadgas Rhe faRGRIe New
York: Masson 111 123 fési and the references cited thereln Prrocedur es

sui t abl e Meyadxgealy ﬁ*f&Ch(ﬁﬁpms'a'fee%ﬁ't'tyatrYern?fé&@?ﬁ%éas smnarrdttowsEbstinged) . et al .,
1983, I mmunol. Methods, 65:147 157, Hnatowich, D. et al., 1984, J. Applied
Radi ati on, 35:554 557, and Buckley, R G et aI., 1984, F.E.B.S. 166: 202
204. In the case of a radiol abel ed anti body, the anti body is adm nistered
to the patient, is localized to cells bearing the antigen with which the
anti body reacts, and is detected or "i maged” in vivo using known

t echni ques such as radi onucl ear scanning using e.g., a gama



canera or em ssion tonography. See e.g., A R Bradwell et al.,

"Devel opnents in Antibody | magi ng", Mnoclonal Antibodies for Cancer
Det ection and Therapy, RW Baldwin et al., (eds.), pp 65 85 (Academc
Press 1985). Alternatively, a positron em ssion transaxial tonography
scanner, such as designated Pet VI |ocated at Brookhaven Nati onal

Labor at or yntib3@@ane Hrdintsiepertte bEht BRibbadi SWbalekone Ha} 8lsPBShideqd gertrling- , i T,

150, and i,3N).. I wtrast Agents, Magnetic Resonance | naging (MR1) uses
NMVR to vi gﬁéN‘g’f"?E{YRPh%e%?eé‘&‘t‘gﬁ"é’g‘d&g Sltig'vi ng subject, and is useful for
prognosi s, diagnosis, treatnent, and surgery. MRL can be used w thout

radi oact i r obviqus benefit. Sone MRl techniques are
sumar i zeﬁ%@ﬁ%ﬁ%@é@@%ﬁg{19{}3”3??{55 differences related to 25

rel axati on ti nieeibodsstf ankiag Mibnarhohallihtibddievehber bepii Odsorited i(Harthvf §rar.ent

envi ronnent s, i S t er at i . wever , se differences can
be inguff|[1(r:';t:ﬂ?aorgt?es'tA OE%P 8\%%@%%&%‘@%?&?%@8[ ?%‘”‘X"f%r%’é,%gﬂ.”“g arbor, By, o

di f f er enc€98EN. Inlveme ins@hees.ab i disst tiepye radens £.ant soosns heneidedndtdnby cont r ast
agents. Ex ¥ f n st .agents i nclude ugber of magnetic
agents pa? %%5‘?@?‘?'&@3%% gl%é%{ %"é‘ﬁ&’gﬁ%sﬁﬁ?ﬁel }yae%%ﬁ%r“ is)‘:’xgrr‘?%ls ef'er romagnetic
or super pabigwitoysiztndexhivits bigh degrevenfihbpolaby katwded spespqoypiptid€hel ates (e. g.,
EDTA, DTP J ) . toxicity) of
some” par aAntrbAREE) Bk ke B R-ddage bt Bhr Rl RERHERIGEY T Vo
be i ot heaftthodicpér fsBntmioppdena! ogking andibadigshdn sdi@e thinptablegbBNH vEC-ingvbh n

di anet er) ril fe 11Gp- i HRY b G v OF

super par aﬁ%@% thgﬁr%?é%%%tgpgés{& algh{';ilﬁcle.sg%alﬁoil%qu%ﬁw e.g. ?gctcng]gtﬁoe ite
(Fe304), ywplepBmiynéging aredent. igd agrdues Wit pld A comsirnd eadod mgipBu At of _
transi ti o ghafiBRicsc. INAREAIG ARbE bl iRl YndaRGLAUTRY. iRBfRondiye Magnet i C

crystals with and 5w thout nonnmagnetic material. The nonmagnetlc nateri al
can i ncl ugebcyipraondlyiinrayenaysly.dnteadeimslly pedisecliy iéthalympb perer dsene dext r an,

dext riyn, _%Fn@&ﬁllﬂelﬁ%ihmﬁmlzhtkﬁs administeredTrh%yrﬁ%rQ! B@JA”&caﬂétiopggybecan al so be
| abel ed with an indjcating r%r oup containing of "‘the NVR active 19F atom or
a pl ur al i BgPBistescHtatnoR vithgshrtihndsoppiptesdiysas at Frapnds ipgammdte nat ur al | y
abundant fljyemt. "ehedhONHaR MBLidNEn b FocbBPintia Sy ABkliniskBith of a8 lordd @l |y al |
fluorine tocontaining conpounds are NVR active; (ii) many chemcally active

pol yf | uor ieEaeshe BHIYBHNHE" Adenisteatipn pia Getlioedr FausesRY tRafitrrd 8% conmercial |y
avai | abl e rgfendrttoatwhicdl eihdnod¥ ceMBar,up@REof(thd AdminBBd DNLOVAcHias etheconpounds have
been found nedical |y, accept ab#e for ui,e in humans such as the

per f 12or | AHCEIP*POTA) Al Bt Mammagor yhich resylisyR § GIoFe rgBush ERBYICSBPAnse-

repl acenents. After permtting such tine for incubation, a whole body M1
is carried outANBhesy prresing @ﬁﬂpgﬂ eallgbare iselated Sropyibe woflent-hberdcalie $herB ¢rdd by
Pykett, 1982pe RGhted 0 tedBdehB sPiBerl Md FRERNLERN 2R ebMROA] fileSTHERyAM &8Si N9
FcRn. ~ The disclosure al so features kl.tS_COITEI‘I sing an” anti body that
bi nds to HeRmaraiEmerirbizedcel jinssdhat 8¢ nqlipeagressanfibodiss e Theemyeloms ¢edl ling earof t he
FcRn- bi ndi,pghit i8R B BmoBiMitdenpRixaolA F xk5 ABAL sReA LR, Fol Qsdat ect FcRn,
in vitro, e.q. in a san‘gle, e.g., a blx‘(])fg%y or cells froma 20pati ent

havi 7§ an AgdtloNSR(IECN NG Yispel 58, YB2/YpydlR983Ey. | by inmging a subject. The
kit can further contain a | east one additional reagent, such as a | abel or
addi ti onal di agplemtcites argéiaed wiklothe myelping gellisre to Fremarkybitocha. Fasiobeanfber nul at ed

as a phar i " it . r j i.on s further

1 st at QB i SR AR L Qs it polv el R e LNBRRH R g B Wonct  uea
as furt hetimei(eigtfivegnindterd. Thaformed bdmidemesare grognlin ¢l colnae nedganences

25(1 ncl udi i / I i ; i d patent
applicati gﬁ‘g?ﬁlga&lﬁgegg#%gﬂéj n@'g?ggzﬁ%ndgg%%ggﬁﬁfénstbﬁlg @@B& d|tui?lér%ughout this
appl i%®at | GrPrasianahaytdey %ﬁ%tﬂﬁ&éﬂysﬂww? be ecgifopyedrusingkediee, in particul ar
for the t%ghhag%%ﬁ%hﬂi%leg@%egmggq. her ei nabove. EXAMPLES Exanpl e 1:

Cl oni ng FeRn, FeRn-GPI And f12M The full length FcRn cDNA construct
used for these Exanples was originally constructed in the Simster |ab
(Brandeis University, Waltham MA) using pcDNA6 (I nvitrogen, Carlsbad, CA)
as the plasmd vector (FcRn:pcDNA6). The Human 132m cDNA construct used for
t hese Exanples was originally constructed in the Blunberg | ab (Harvard
5Medi cal School, Boston, MA) using pcDNA3 (1lnvitrogen) as the plasmd

vect or (P2M pcDNA3). Pl asm ds ver e transfected into One Shot TOPI O
chem cally conpetent E. coil (Invi trégen, Carl sbad, CA) according to the
manuf acturer's instruction. A single colony was picked fromeach of the
transforned plates, inoculated into 500-1000mL of LB medi um and 10 cul tured
overnight in a shaker. Plasm d DNA was purified fromthese cultures with
Maxi Prep kit (Q agen, Valencia, CA). The pcDNA6-Full |ength hFcRn plasmd
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EXAMPLE 2: | MMUNI ZATI ON OF M CE W TH FcRN- ENconl NG PLASM D DNA Bal b/ c m ce
were treated with 100 ul of 10 nmM cardi otoxin (Cal biochem San D ego) 205
days before plasm d DNA injection. Cardiotoxin treatnent was used to
provoke an inflanmatory response and to recruit antigen presenting cells
(e.g., dendritic cells) to the injected area, thereby inproving antigen

p][ efseln]t at i on Whﬁthet ipprqaciotoahdkingFeRA eskeifi nidﬂ@cl@rha&&rtﬁbdda&%ﬁggﬁﬁﬂﬁﬁ&%@d ]}00 o]¢
0] u asm nstr res ended in _SO p! of PBS
25ner e i n %e&f H%?%gmé?ﬂugeﬂv c’?‘ib&‘ ﬁ]%‘r%’éf:"egéf APRE-2f PR YO M ce

i muni zedowi 368 .t We mﬁssmaatstmwfraﬂ%gaﬂtmandwﬁamge&ﬁﬁd A@afprigesdose of 50 pg of

hFcRn pl PBS |
't ra- oS R TR RPlGhE o ar et B oy e e ST HES . wi ¢
pent obar bprb'eelnts(eiﬁ}emkga funnt;mplmmntpﬂnaal Tl)la)mﬂiocloﬁilamllﬂﬁf d0fBe mventlon

ng/ kg) / Xyl.az wer e boosted, w addj.tional 1njections
of hFcRn @3 as m"ﬂa %g&% “% usew OSﬁfe%Délﬁ/esmg]P flsesahﬁgo?yg%stdlﬁr?ﬁ%ﬁ 'Eéstl on usi ng
t he sane d@sgnaMCRolgamwasemsed héroozyptne disrupsibn pry@tdxerssion of a M ce were

al so b oos{:ugg O\Mi}tPIERL pﬁoté‘h? ! n?onoaanal Qu}g)og %IP 93&10!11 EC O&SIDRE&R?

pg/ nouse, 1 At raper1 toneal the Phittral’ P 2a |on
Next, 30 ted\lf81®1utramgemnwsmosmtnrrmntpysesalhbmvalgnusbltmanhomgl it 56 and 94

days .afte TN for anti body
A e R
gi ven an funetionahfisRopeotgin\) boost with reconbi nant shFcRn (50 ji g/ nouse) on
days 129, 130 and 131 before fusion. On day 132, spleen cells from nouse

nunber 182 were fused with NS-1 or SP2/0 nyel ona cells (ATCC, Manassas, VA)
- as descr i HEYAHEE AT R ABIBaDES DRBeARLIBSRESL i - human FcRn specific mAB

hybri doma | i neg g Eﬁlnlﬂ@r@%ﬁ@&@ﬂeé fo%@nhﬁ‘ antibdiSds bt bih MPMS BRI NDGIK 14}87 was
further boosted | of reconbi nant shFcRn on days 6p 277, and

278 af t er lipAR i hi’ct”ie%{lomoﬁﬁ‘i}ﬁ'ie%éﬁqh§ﬁt“Y@f1'ﬂ‘§§/a@F9€SS‘§‘ﬁIPé’éﬂePélé? F%“ﬁoﬁ%ﬂh 187 were
fuseds wi tEhd%PQéerﬂamek:@ﬂpon@ﬁltme.@@dgwsﬁehm@ltmﬂowﬂﬂae BxAsatR, 4ne 10% of the

resul ting fu5| ons were plated in el even 96 wel| plates. The remaining 90%
of the fuB}WrfBtidfesompeneaf sdansd sp thbstiffersptamiepetrid EAHESSRE TPRIsTRRd: Bieat ed, 35

l'ines t hagolsi&gﬁ&t&mm&nr %%@fﬁﬂ@ﬂ@%&ﬁﬂﬂ&mr@w&er JoveaniipgTuni zat i on
protocol 1Is shlmmrl zed in Tabl e . TABLE 2: | MMUNI ZAT]| ON PROT "Vacei na

-tion No. acidson § 5iceHOTRARE RolypgRHd Bc%@pn%} 06519'1&?%&5)01’5%’ Hbrasy{s F¥eBay 94 Day
129 131 #ﬁr&R tHedy Rn drdif tht $3lypepidy component binds to the FcRn, the display library

20 member is identified, typically by retention on a support. In addition, a display library entity
can include more than one polypeptide compoenent, for example, the two polypeptide chains
of an sFab.

Retained display library members are recovered from the support and analyzed. The
analysis can include amplification and a subsequent selection under similar or dissimilar
25 conditions. For example, positive and negative selections can be alternated. The analysis can
also include determining the amino acid sequence of the polypeptide component and

purification of the polypeptide component for detailed characterization.

A variety of formats can be used for display libraries. Examples include the

following.

30 Phage Display. One format utilizes viruses, particularly bacteriophages. This format

is termed “phage display,” The protein component is typically covalently linked to a
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276-278 #187 Day 279" #187 Human FL- Fan- DNA 5 Cardio -toxin treat- nent

| nmuni - ration Boost Boost 1' Serumtest Boost IP with sHFcRn 2" | Serum
test Daily boost with shFcRn |1V Fusion Human FL- FcRn DNA + Human beta 2M
DNA 5 Cardio -toxin treat- nent I mum ration Boost Boost Serumtest Boost
IP with sHFcFtn Serum Lest

bacteriophage coat protein. The linkage resuits from translation of a nucleic acid encoding
the protein component fused to the coat protein. The linkage can include a flexible peptide
linker, a protease site, or an amino acid incorporated as a result of suppression of a stop
codon. Phage display is described, for example, in U.S. 5,223,409; Smith (1985) Science

5 228:1315-1317, WO 92/18619; WO 91/17271; WO 92/20791; WO 92/15679; WO 93/01288;
WO 92/01047; WO 92/09690; WO 90/02809; de Haard er al. (1999) J. Biol. Chem
274:18218-30; Hoogenboom et al. (1998) fmmunotechnology 4:1-20; Hoogenboom et al.
(2000) fmmunol Today 2:371-8; Fuchs et al. (1991) Bio/Technology 9:1370-1372; Hay et al.
(1992) Hum Antibod Hybridomas 3:81-85; Huse et al. (1989) Science 246:1275-1281;

10 Griffiths et al. (1993) EMBO J 12:725-734; Hawkins er al. (1992) J Mol Biol 226:889-896;
Clackson ef al. (1991) Mature 352:624-628; Gram et al. (1992) PNAS 89:3576-3580; Garrard
et al. (1991) Bio/Technology 9:1373-1377; and Hoogenboom e? al. (1991) Nuc Acid Res
19:4133-4137.

Phage display systems have been developed for filamentous phage (phage f1, fd, and
15 M13) as well as other bacteriophage. The filamentous phage display systems typically use
fusions to a minor coat protein, such as gene III protein, and gene VIII protein, a major coat
protein, but fusions to other coat proteins such as gene V1 protein, gene VII protein, gene [X
protein, or domains thereof can also been used (see, e.g., WO 00/71694). In one
embodiment, the fusion is to a domain of the gene Il protein, e.g., the anchor domain or
20 “stump,” (see, e.g., U.S. Patent No. 5,658,727 for a description of the gene II protein anchor
domain). It is also possible to physically associate the protein being displayed to the coat

using a non-peptide linkage.

Bacteriophage displaying the protein component can be grown and harvested using
standard phage preparatory methods, e.g., PEG precipitation from growth media. Afier
25 selection of individual display phages, the nucleic acid encoding the selected protein
components can be isolated from cells infected with the selected phages or from the phage
themselves, after amplification. Individual colonies or plaques can be picked, the nucleic

acid isolated and sequenced.

Other Display Formats. Other display formats include cell based display (see, e.g.,
30 WO 03/029456), protein-nucleic acid fusions (see, e.g., US 6,207,446), and ribosome display
(See, e.g., Mattheakis et al. (1994) Proc. Nail. Acad. Sci. US4 91:9022 and Hanes ef al.
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Daily boost with shFcRn IV Pus-ton Human GPl- FcFtn DNA 5 Cardio -toxin
treat- nment I nmmum ration Boost Boost Serumtest Boost IP with sHFcRn Serum
t est Human GPl - FcRn+ Human beta 2M DNA 5 Cardio -toxin treat- ment

| mum ration Boost Boost Serumtest Boost |P with sHFcRn Serumt est No
DNA 5 Cardio -toxin treatnent

(2000) Nat Biotechnol. 18:1287-92; Hanes et al. (2000} Methods Enzymol. 328:404-30; and
Schaffitzel ef al. (1999) J Immunol Methods. 231(1-2):119-35).

Scaffalds. Scaffoids for display can include: antibodies (e.g., Fab fragments, single

chain Fv molecuies (scFV), single domain antibodies, camelid antibodies, and camelized

5 antibodies); T-cell receptors; MHC proteins; extraceliular domains (e.g., fibronectin Type 11
repeats, EGF repeats); protease inhibitors (e.g., Kunitz domains, ecotin, BPTI, and so forth);
TPR repeats; trifoil structures; zinc finger domains; DNA-binding proteins; particularly
monomeric DNA binding proteins; RNA binding proteins; enzymes, e.g., proteases
(particularly inactivated proteases), RNase; chaperones, e.g., thioredoxin and heat shock

10 proteins; intraceliular signaling domains (such as SH2 and SH3 domains); linear and
constrained peptides; and linear peptide substrates. Display libraries can include synthetic

and/or natural diversity. See, e.g., US 2004-0005709.

Display technology can also be used to obtain antibodies that bind particular epitopes
of a target. This can be done, for example, by using competing non-target molecules that
15 lack the particular epitope or are mutated within the epitope, e.g., with alanine. Such non-
target mofeculcs can be used in a negative selection procedure as described below, as
competing molecules when binding a display library to the target, or as a pre-elution agent,
e.g., to capture in a wash solution dissociating display library members that are not specific to

. the target.

20 Iterative Selection. In one embodiment, display library technology is used in an
iterative mode. A first display library is used to identify one or more antibodies that bind a
target. These identified antibodies are then varied using a mutagenesis method to form a
second display library. Higher affinity antibodies are then selected from the second library,

e.g., by using higher stringency or more competitive binding and washing conditions.

25 In some implementations, the mutagenesis is targeted to regions known or likely to be
at the binding interface. In the case of antibodies, the mutagenesis can be directed to the CDR
regions of the heavy or light chains as described herein. Further, mutagenesis can be directed
to framework regions near or adjacent to the CDRs. In the case of antibodies, mutagenesis
can aiso be limited to one or a few of the CDRs, e.g., to make precise step-wise

30 improvements. Exemplary mutagenesis techniques include: error-prone PCR, recombination,

DNA shuffling, site-directed mutagenesis and cassette mutagenesis.
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Serumtest Serumtest EXAMPLE 3: ANTI BODY TI TER I N MOUSE SERUM
Anti-hFcRn and anti-02Mtiter in nouse serumwas neasured by EL1SA ELISA 5
pl ates were coated with 2 jig/ml of soluble hFcRn orh02M (Sigma, St. Louis,
MO in ELISA coating buffer (Sigma, St. Louis, MJ). Plates were incubated
at 37C for 1 hour. The plates were washed twi ce with PBS+0. 05% Tween
g scB:STzr 3 The pl mtoRs exihe: dplitoatiecelstidn, tlag/enfeig_si_(hh cg@irib'éc% llaver&g a{%ﬁ&d{;@fﬁrsl hour at

e plates were eri.a iluted nouse serum
(i PBS) S an AN cp4OBonF ARy o MBAbA BT % e ranaie! BRgne The
pl ates 10 smrf‘&lty\mh\eﬁgeBorta rﬁﬁﬁné&\héththBSgT an CQELibréund disdFbidtiéh dogéardtiR? ( Pi er ce,

Rockf or d, ed. to the plates and ncubat ed
for 1 hourbi ngtoglgﬁﬁ ag,)ﬁﬂ\.'lg%}\g or #’g c% e@céﬁra@d\/ﬁﬁ%‘ﬁﬁﬁ’ c? ngfhe Riteh pBST.
Tet r apet hydch'éii’tziladllb’aﬂleé I%)ed&@htﬂmplme fu€ieic, acid@at ﬂhhﬁitrﬁl%tlhgm ofM)iatigas, added to
the plates f devel he, substrate Feag! S, stopped after
appr oxi maf é’r? o ige n“nfynﬁec%nd\ﬂﬁg%%ggﬁ %Bﬁrepl%?f'%e FLIRSTey S kel [bcg'&lg \?%'i’ig pl ates were
read at 4501emM orntabili) et atthe hzadanib¢di o- rad, Hercul es, CA). Serum was
tested in all mce at day 56 (Figure 1). Those mce with serumreactive
vvn th hFcRn wer onifesd Sdecgi Sin@h H6laNisRdiaBitaleRth BEFMRdVelbehigh #Righown i n
Fi gure 2. EXAHI@b' g]: HYBRI DOVA FUSI ONS Mouse 182 and nouse 187 were
sel ected PHFHC TRSPETLI BrERCHERS Bgtieeen antiodie) aad fheirdtretfo b MBS wer e
renoved agdescfbdddkRinCRh be $946 REESAO AFibOdieSPHELHsFE] kifetiVRlisSodispafied by
teasi ng the sp Iee % apart foll owed by repeated pipetting with 10 mMl of DVEM
nedi a 10( I("ngn ingjnlgragign to ¢ g‘%pl een cells were centrifuged at
500g for 5 m nut es. Red blood cells were sed by resuspending the spleen
cells in Z omlequ@(sloy/sil%owmemtlbpsleggorganrané:y librarygthr jHbxagy, is 3qnitagdgo Ma2 EDTA,
H20 to a fil’hl'ﬂ%iii%gltd‘ll? @lﬁe :ﬁnnio'btlﬁéd ta@b{ id théii Kraﬁ])ed wih§ ﬁ?s@%l%d@ﬁﬁa@rén%ypat ed on

ice for 5 m nutes fer treated cells were wash hree tines with

DVEM The“PWP&F‘ﬁPﬂSWéWefﬁCﬁY aprébigmelspyles. %sraﬁhﬁéwnﬂraamqﬁmg@ ezl widisr 216x106.
One L5hal kedhid {NRiok Blal HCIW@S a sb{ﬁﬁﬂ rﬁ&nﬁ&%@@tﬁe@é& ﬁ%@ QeaRCRELS and the

other half was fused with 27x1 1 cel fusion was carried
out accor @ity egnretas ??B‘E%B’dalcfégl?ﬂdﬁ’ﬁéd rgphicatgsaf distarpst $ha aig Inotaghedimol ogy

Unit 2.5, tﬂséggﬁﬁleMThé/ REOMBEBindS Db ibBPREules IR BisdEiaRYr AN Ge &?é}et | Rébindlgect roni ¢

ver si on /0 fused cells were diluted in 314 nl HAT nedi um and seeded
onto 2016i% F‘a‘telé@'@(‘@’(‘fe‘?/@l the ﬁ“é[ﬁ‘é“g Aoyl fieg fayget 1elgtive folRequbdove wer e

di | ut ed i Romkéfraftbn St MhmivBTized g seeded onto || plates (96 well plate, 0.2
m/well). . In the #187 fusion, 2x108 spleen cells were fused with

8x107,SP2/ 0 t I di es”
Wﬂe%%nﬁ %lbrgmléﬁﬁ H‘Qlc@olglrl& Qh& aorL tl?a%re%@t{}%ﬁ éﬂ{}ap'rl; é:lrr)\B pa(?

dlted by J.H Peters an ngarten, erlag,
1992, Pager thaiare SgneeMe dyMer!l, thzsmmawad@onsaf thg secgnd Splut@n alfev@qntwah@ f usi on,

hal f of the s%ﬁomﬂlﬂmsvé@%erfﬁﬂls@ﬁ% WirdcBodsicg 81 S%Id E@ﬁ“dﬂ@-e HM&:tddQn t WO weeks

after the fusion, hybidoma cel frompositive wel (determ ned by cl ear
growt h und@epogshardes te disdpgyise eau%lfr By ‘%ﬁt@ﬂoﬁyéaﬁehﬁﬁé@ﬁ inelydafigreniequignst er r ed

to 24 wel lpaglkdobit@ aPd 8RS rardNrbihitike tgrgl‘,‘ﬁ%%uﬂaﬁ&i&[ﬂeg Band LslyAcidpybr i doma cel l's
were cultured in HAT nedi a contal ni ng conpl ete nmedi um g)n day 16, cells

were tr ansf er rﬁﬂthglptt?soa st er {or}?&&eﬁbﬁgialy mﬁnrag l?ersml:ﬁgt rlélr%t% %q ﬁ]l ightly

yel l ow, an aliquot o ana screened Tor ant i - hFcRn
activity WgEEV@Aﬁa@XGe@anndvb@mnTE@&P@I aith@ be Aissariasdd wsing 3Babtrhpibr i donma | i nes

from SP2/ Qm@o@@oﬁo@hg@% Blel vfhnﬁ.aghe@% fhe egeﬁa%mﬁ%%,%g% Rl i@ iy or i doma

lines from een ce usi on screen per nat ant s from
31 |i nes &freesSpay @ contacted to bacterial celis

Selecting or Screening for Specificity. The display library screening methods
30 described herein can include a selection or screening process that discards display library

members that bind to a non-target molecule. Examples of non-target molecules include
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5fusion tested positive by ELISA for anti-hFcRn reactivity. Supernatants
from8 hybridoma |ines of NS-1 fusion tested positive by ELISA for
anti-hFcRn reactivity. Atotal of 16 hybridonma |lines from #182 fusion were
cloned by limting dilution and 3 subclones fromeach |line were sel ected
for further characterization. EXAMPLE 5: HYBRI DOVA CLONI NG 10Hybri doma
<(:| oni ?gMrrmipavmnpﬁ@ﬁarcedacasblmtdgmgsms sudh Bs li’dvm@@&@ﬁ aldfrfi hos ek u; [ onrTM
100x/ 1 L NVi uvate (100x/100
CLmorty ovpsvintndi S8CDbi o 3 imEohigine Fopd Sor L B ?’rflo('ﬂ(ﬁt}%fi“'i‘?‘j‘ 000
uni ts) (Iamsmmagelnm@amksb&dmnﬁﬁprﬁumgnnon essential am no acids
(100x/100mV) (Invitrogen, Carlsbad, CA), 5 m L-glutamne (100x/200 n“@
(I'nvitrogen, %%héﬁ%me%%mn s&-cemed2 ég%ﬁ&%@l%&%%h?t&p’s uéédqgg?&élrﬁ%ﬁé‘tg 2

(I'nvitrogen, Carl sbad rescreened for hybrid
gr owt h) ( CB§PBseashe te&e&anﬁzcﬁlqﬁ@rrfoaﬁﬁgetmlew ﬁad & 0¢l3t¢d, byt dWB‘I"tlnélﬁrFPﬁgeél oni ng

factor (I QNecdiésWT'ﬂ@dis]g@ h%ﬁ'@%r @96@@16’?6& Rléntidedtb @l Bh RS @no%M
(I'nvitrogen, Carlsbad The nedia was filtered throgﬂE 22 p. m

filter anicwpes @EIth%lfa“kP&? th"l*\)éﬁ ngtRjed the nep-wrest ‘HHF“HE?CW@ P ys I\?P'é*ﬁ‘lﬂte[}tr e nedia

was repl agsddtivistibr g tol @idBargd nfolc@Nicnd e voRdbraubsehuctifiR g &la% s@ibctohQningg, the
cells were mashed once i n DVEM and &he cell mere count ed. The cells were

r esuspendBH2YF SEETINP ﬁ@otfelﬂ'ﬁc’étp 52 fc'frfﬁléﬁ’t“lg ragHmerRbarsifatiinsp the
1x10% 1x1fa6detinoledid0, 300 or 100 cells were transferred to 20ml cl oni ng
medi um to make concentration of 150 cells/m, 15 cells/m or 3 cells/n.

The cells mrqnmﬁkrﬁr%a%rlﬁmoﬁda Jceeﬁngstdmweaa'm@m asy;bq InL efbegach cel |

concentration% of a 9¢ plate. Each has f| me of 0.2mil.
The pl at edrewerated;forcinsinedy thettarget molergiz, @EiszPléﬁcd itb@mmw@r éttesmf@mtSpou nt

posi tive y&lik o m&emumrgamo?&ué% gl QHeﬁmagemtéa%@e? e}‘il)rfeié?ﬂiﬁl@h% ghS W th
the | east positive wells and expanded into ates he super nat ants

wer e t est BEeushrul BH SACRsn Fan bsAlsesto gbsiy thip de#fa. ?&h@d%ﬁeeeﬂ fapisp baesed vity to
sol ubl e FeR¥bain GlAMRIE data Stiddi 2hchl 1ibk: A Yo MekdNia: BCRN 2RE5CI FI C VAB
SUPERNATANTS A. LABELI. NG OF SYNAG S W TH ALExA- FLuop 488 Synagi s(r)
(humani z e BrOPRFCICSIEAGIIYHIUIR B ltediphenie o8 BbHRjts ofiF t4ed (4 apat BR™WPE h the Al exa

Fl uor 488 pRirédisdulinl B als mgjeKu;rfe{ehmoaelubﬁfucﬁapm&lpw §.rpgan-leadihapad, CA)
according 5to the nanufacturer S suggest ed pre}gﬁg Brlefly Ottl of I M
sodi um bi PEhBRAPE a%ﬁegorepﬁ\a%’s(eadaew&owefaw AePIORgY ATt i on of | gG
in PBS. Thiembé#k tHabdpBeifiiivbindio thasargdien added to the Al exa Fl uor 488

succi nim dyl ester (dry powder) and incubated at roomtenperature for 1
hour. The protein was purified by size-exclusion chromatography using the

Ki t amnpoﬂEnLnEnMunnm@BMaﬂﬁad Bi oGel P-30 Fine size exclusion purification
resin). The 10 ade ted ith PBS. The
first colored @tgn%y%eéo %{:ilﬁ(gﬁnﬁ %emﬁr’}elﬂefeegd eﬁ?rgﬁsemr#%m?ﬁsg C%ﬂe‘@ﬁ%& 8f | abel i ng
was det er idenéfs pbyelmwpang:utaheroahmwgaahxetycneb binth EcRy zutdmtlaﬂng@ tat A280 and

A494. The .ot ei | ar ..concen o] ernlned mul a:

(1) = 143 e rERlc Al P ah sOR s 8P B SRS Gl 28, B bt B 11 on,

t he for nuNat. Bieghia. 3SBpYe4) he\bdmgté’shblfar!dyworje'brldrbﬂnen@fanqbsa)itoehn was: (M =
A494 x dilution factor 71,000 x protein concentration Typically, 4 to 7
nol es of Al exa-Fl uor 488 were incorporated per nole of 1gG 20B. CELL
COVPET| T @NTAESAYERRIAS FCRN SPECI FI C SUPERNATANTS 293 Cl | cells
expressing hFo, andndathag t&%mraw5%%@%&&4&5%%&?& SKPEFRALANtS in a
conpetition assay wth a fluorestently |ab 00,000 293 CiI cells
wer e washdgludes apSmapeEiehu|in deragin,ierg. @nt"aﬁtp@g@cz?phwwblﬂéenm Pisgleyat 2500 RPM
for 5 m nyt@ses J@ﬁ‘mﬁtelalr;%?é#ulceuﬁn}%@er ?orrd:eﬁﬂi’@@lgrﬂ%gl st QBiAdo pl of
supernatant from cl ones” producin speci f mMABs and i ncubated on ice
for 60- 902RfibRdieeat rffwen=é%w%anwe?@nwa%'ﬁféﬂﬁ@9ﬁI%Séav\m ¥seh pnHFARPUBEHte BFat ( PBS pH
6.0 19 mvhERTAisorddREsubiShd attohBmend cﬁﬁ#&i’@rﬁiﬁﬂ:sb &e@&gtaﬁt]-an‘afframewgﬂkng buf fer.

Al exa fluor 488 éNbIecular Prob%ﬁ E 9 | abel ed hl gGl1 was_ prepared
usi ng a kFEEIQRET BEHITRPDPIG BERan, BaTdRe? eei!é)an&E%?SdeWes t&%ﬂ*ﬁ%ﬁmﬁm&cturer s
instructions and added to each tube (100 nMin 0.6-1.5 ul). The cells were
i ncubated for 40 mnutes on ice. The cells were washed once in binding
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LI NES for acddpting ttloohipendai@missouse 187 were sel ected for sub-cl oning.

Hybri domas 6A4, 6AL 5A4, 7D2, 4B4, 3C5, 3B3, 10B4, ICl, and 11A5 were

sel ected for sub-cloning. Sub-cloning was perforned by limting dilution.
3B5 clones secrets anti-hp2M anti body. Between 20 and 3030 sub-cl ones were
grown and the supernatants fromthe cultures were tested by ELI SA as
described in Exanple 3. Cultures from 2-10 positive clones were expanded
into T150 flasks (4 flasks per cl one)u A total of 350-400 ml of supernatant
was harvested for mAB




purification. The mAB yield fromeach clone ranged from 3-20 ng. The
purified mABs were tested for FcRn bl ocking using the 293 Cl | conpetition
assay as described in Exanple 7. The mABs were titrated 2-fold from 1000 nM
to 16 nMfor the conpetition assay. A summary of the results obtained for
the 187 sub-clones and the 182 clones is presented in 5Table Table 3.

Char acteri zat i QRn@herPRSss &Ml 82 faUsidn | FhLRd whih i . . El | SA
(shFcRn) Bl ocking test (sup) k¥ TatBacih i e { i ?ﬁﬁ%‘qs?%g@f"%

ki ng . . .
(puri fi ed)s wsipamy beastedrvithanegantiegndp Giyther stimulptethe resgmsq. gicen spieens B ate ++ >50
lg&2a | 46Hlatd trondfle dfRandIhcidic ficid4RbodBEVH §3/03 98 Bmains is amplified and

cloned for expression in the display library.

5 In yet another process, antibody libraries are constructed from nucleic acid amplified
from nafve germline immunoglobulin genes. The amplified nucleic acid includes nucleic
acid encoding the VH and/or VL domain. Sources of immunoglobulin-encoding nucleic
acids are described beiow. Amplification can include PCR, e.g., with primers that anneal to

the conserved constant region, or another amplification method.,

10 ~ Nucleic acid encoding immunogiobulin domains can be obtained from the immune
cells of, e.g., a human, a primate, mouse, rabbit, camel, llama or rodent. In one example, the
celis are selected for a particular property. B cells at various stages of maturity can be

selected. In another example, the B cells are naive.

In one embodiment, fluorescent-activated cell sorting (FACS) is used to sort B cells
i5 that express surface-bound IgM, IgD, or [gG molecules. Further, B cells expressing different
isotypes of IgG can be isolated. In another embodiment, the B or T cell is cultured in vitro.
The cells can be stimulated in vitro, e.g., by culturing with feeder cells or by adding mitogens
or otherlmodulatory reagents, such as antibodies to C340, CD40 ligand or CD20, phorbol
myristate acetate, bacterial lipopolysaccharide, concanavalin A, phytohemagglutinin, or

20 pokeweed mitogen.

In still one embodiment, the celis are isolated from a subject that has an autoimmune
disorder, e.g., systemic lupus erythematosus (SLE), rheumatoid arthritis, vasculitis, Sjogren
syndrome, systemic sclerosis, or anti-phospholipid syndrome. The subject can be a human,
or an animal, e.g., an animal model for the human disease, or an anima!l having an analogous

25 disorder. In yet one embodiment, the cells are isolated from a transgenic non-human animal

that includes a human immunoglobulin locus.

In one embodiment, the cells have activated a program of somatic hypermutation.
Cells can be stimulated to undergo somatic mutagenesis of immunoglobulin genes, for
example, by treatment with anti-immunoglobulin, anti~-CD40, and anti-CD38 antibodies (see,
30 e.g., Bergthorsdottir et al., 2001, J. Iprmunol. 166:2228). In one embodiment, the cells are

naive.
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_ The nucleic acid encoding an immunoglobulin variable domain can be isolated from a
natural repertoire by the following exemplary method. First, RNA is isolated from the
immune ceil. Full length (i.e., capped) mRNAs are separated (e.g., by degrading uncapped
RINAs with calf intestinal phosphatase). The cap is then removed with tobacco acid

pyrophosphatase and reverse transcription is used to produce the cDNAs.

The reverse transcription of the first (antisense) strand can be done in any manner
with any suitable primer. See, e.g., de Haard et al., 1999, J. Biol. Chem. 274:18218-30. The
primer binding region can be constant among different immunogiobulins, e.g., in order to
reverse transcribe different isotypes of immunoglobulin. The primer binding region can also
be specific o a particular isotype of immunoglobulin. Typically, the primer is specific for a
region that is 3’ to a sequence encoding at least one CDR. In one embodiment, poly-dT

primers may be used {(and may be preferred for the heavy-chain genes).

A synthetic sequence can be ligated to the 3’ end of the reverse transcribed strand,
The synthetic sequence can be used as a primer binding site for binding of the forward primer
during PCR amplification after reverse transcription. The use of the synthetic sequence can
obviate the need to use a pool of different forward primers to fully capture the available

diversity.

The variabie domain-encoding gene is then amplified, e.g., using one or more rounds.
If multiple rounds are used, nested primers can be used for increased fidelity. The amplified

nucleic acid is then cioned into a dispiay library vector.

SECONDARY SCREENING METHODS

After selecting candidate library members that bind to a target, each candidate library

" member can be further analyzed, e.g., to further characterize its binding properties for the

target. Each candidate library member can be subjected to one or more secondary screening
assays. The assay can be for a binding property, a catalytic property, an inhibitory property, a
physiological property (e.g., cytotoxicity, renal clearance, immunogenicity), a structural
property {e.g., stability, conformation, oligomerization state) or another functional property.
The same assay can be used repeatedly, but with varying conditions, e.g., to determine pH,

tonic, or thermal sensitivities.

As appropriate, the assays can use a display library member directly, a recombinant

polypeptide produced from the nucieic acid encoding the selected polypeptide, or a synthetic
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peptide synthesized based on the sequence of the selected polypeptide. Exemplary assays for

binding properties include the foilowing.

ELISA. Antibodies selected from an expression library can also be screened for a

binding property using an ELISA. For example, each antibody is contacted to a microtitre

5 plate whose bottom surface has been coated with the target, e.g., a limiting amount of the
target. The plate is washed with buffer to remove non-specifically bound polypeptides. Then
the amount of the antibody bound to the plate is determined by probing the plate with an
antibody that can recognize the test antibody, e.g., a tag or constant portion of the antibody.
The detection antibody is linked to an enzyme such as alkaline phosphatase or horse radish

10 peroxidase (HRP) which produces a colorimetric product when appropriate substrates are

provided.

In the case of an antibody from a display library, the antibody can be purified from cells or

assayed in a display library format, e.g., as a fusion to a filamentous bacteriophage coat. In

another version of the ELISA, each antibedy selected from an expression library is used to
15 coat a different well of a microtitre plate. The ELISA then proceeds using a constant target

molecule to query each well.

Homogeneons Binding Assays. The binding interaction of candidate antibody with a
target can be analyzed using a homogenous assay, i.e., after all components of the assay are
added, additional fluid manipulations are not required. For example, fluorescence resonance

20 energy transfer (FRET) can be used as a homogenous assay (see, for example, Lakowicz et
al., U.S. Patent No. 5,631,169; Stavrianopoulos, et al., U.S. Patent No. 4,868,103). A
fluorophore label on the first molecule (e.g., the molecule identified in the fraction) is
selected such that its emitted fluorescent energy can be absorbed by a fluorescent label on a
second molecule {e.g., the target) if the second molecule is in proximity to the first molecule.

25 The fluorescent labei on the second molecuie fluoresces when it absorbs to the transferred
energy. Since the efficiency of energy transfer between the labels is related to the distance
separating the molecules, the spatial relationship between the molecules can be assessed. Ina
situation in which binding occurs between the moleéules, the fluorescent emission of the
‘acceptor’ molecule label in the assay should be maximal. A binding event that is configured

30 for monitoring by FRET can be conveniently measured through standard fluorometric

detection means well known in the art (e.g., using a fluorimeter). By titrating the amount of
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the first or second binding molecule, a binding curve can be generated to estimate the

equilibrium binding constant,

Another example of a homogenous assay is ALPHASCREENT™ (Packard Bioscience,
Meriden CT). ALPHASCREEN ™ uses two labeled beads. One bead generates singlet
oxygen when excited by a laser. The other bead generates a light signal when singlet oxygen
diffuses from the first bead and collides with it. The signal is only generated when the two
beads are in proximity. One bead can be attached to the display library member, the other to

the target. Signals are measured to determine the extent of binding.

The homogenous assays can be performed while the candidate poiypeptide is attached

to the display library vehicle, e.g., a bacteriophage.

Surface Plasmon Resonance (SPR).- The binding interaction of a molecule isolated
from an expression library and a target can be analyzed using SPR. SPR or Biomolecular
Interaction Analysis (BIA) detects biospecific interactions in real time, without labeling any
of the interactants. Changes in the mass at the binding surface (indicative of a binding event)
of the BIA chip result in alterations of the refractive index of light near the surface (the
optical phenomenon of surface plasmon resonance (SPR)). The changes in the refractivity
generate a detectable signal, which are measured as an indication of real-time reactions
between biological molecules. Methods for using SPR are described, for example, in U.S.
Patent No. 5,641,640; Raether, 1588, Surface Plasmons Springer Verlag; Sjolander and
Urbaniczky, 1991, Anal. Chem. 63:2338-2345; Szabo et al., 1995, Curr. Opin. Struct. Biol.
5:699-705 and on-line resources provide by BlAcore Intemational AB (Uppsala, Sweden),

Information from .SPR can be used to provide an accurate and quantitative measure of
the equilibrium dissociation constant (Kgq), and kinetic parameters, including K, and Ko, for
the binding of a biomolecule to a target. Such data can be used to compare different
biomolecules. For exampie, selected proteins from an expression library can be compared to
identify proteins that have high affinity for the target or that have a slow Kog. This
information can also be used to develop structure-activity relationships (SAR). For example,
the kinetic and equilibrium binding parameters of matured versions of a parent protein can be
compared to the parameters of the parent protein. Variant amino acids at given positions can
be identified that correlate with particular binding parameters, e.g., high affinity and slow
Ko This information can be combined with structural modeiing_ (e.g., using homology

modeling, energy minimization, or structure determination by x-ray crystatlography or
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NMR). As a resuit, an understanding of the physical interaction between the protein and its

target can be formulated and used to guide other design processes.

Cellular Assays. A library of candidate antibodies (e.g., previously identified by a
display library or otherwise) can be screened for target binding on cells which transiently or
stably express and display the target of interest on the cell surface. For example, the target
can include vector nucleic acid sequences that include segments that encode only the
extracellular portion of the polypeptides such that the chimeric target polypeptides are
produced within the cell, secreted from the cell, or attached to the cell surface through the
anchor e.g., in fusion with a membrane anchoring proteins such as Fc. The cell surface
expressed target can be used for screening antibodies that bind to FcRn and block the binding
of IgG-Fc. For example, non-specific human IgG-Fc could be fluorescently labeled and its
binding to FcRn in the presence of absence of antagonistic antibody can be detected by a

change in fluorescence intensity using flow cytometry e.g.. a FACS machine.

OTHER METHODS FOR OBTAINING FCRN-BINDING ANTIBODIES
In addition to the use of display libraries, other methods can be used to obtain a FcRn-
binding antibody. For example, the FcRn protein or a region thereof can be used as an

antigen in a non-human animal, e.g., a rodent.

In one embodiment, the non-human animal inciudes at least a part of a human
immunoglobulin gene. For example, it is possible to engineer mouse strains deficient in
mouse antibody production with large fragments of the human Ig loci. Using the hybridoma
technology, antigen-specific monoclonal antibodies (Mabs) derived from the genes with the
desired specificity may be produced and selected. See, e.g., XKENOMOUSE™, Green et al,,
1994, Nat. Gen. 7:13-21; U.S. 2003-0070185, WO 96/34096, published Oct. 31, 1996, and
PCT Application No. PCT/US96/05928, filed Apr. 28, 1996.

In one embodiment, a monoclonal antibody is obtained from the non-human animal,
and then modified, e.g., humanized or deimmunized. Winter describes a CDR-grafting
method that may be used to prepare the humanized antibodies (UK Patent Application GB
2188638A, filed on March 26, 1987; US Patent No. 5,225,539. All of the CDRs of a
particular human antibody may be replaced with at least a portion of a non-human CDR or

only some of the CDRs may be replaced with non-human CDRs, It is only necessary to

21
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replace the number of CDRs required for binding of the humanized antibody to a

predetermined antigen.

Humanized antibodies can be generated by replacing sequences of the Fv variable
region that are not directly involved in antigen binding with equivalent sequences from
5 human Fv variable regions. General methods for generating humanized antibodies are

provided by Morrison, S. L., 1985, Science 229:1202-1207, by Oi et al., 1986, BioTechniques
4:214, and by Queen et al, US Patent Nos. 5,585,089, US 5,693,761 and US 5,693,762.
Those methods include isolating, manipulating, and expressing the nucleic acid sequences
that encode all or part of immunoglobulin Fv variable regions from at least one of a heavy or

10 light chain. Sources of such nucleic acid are well known to those skilled in the art and, for
example, may be obtained from a hybridoma producing an antibody against a predetermined
target, as described above. The recombinant DNA encoding the humanized antibody, or

fragment thereof, can then be cloned into an appropriate expression vector.

An FcRn-binding antibody may also be modified by specific deletion of human T cell
15 epitopes or "deimmunization” by the methods disclosed in WO 98/52976 and WO 00/34317,
the contents of which are specifically incorporated by reference herein. Briefly, the heavy -
and light chain variable regions of an antibody can be analyzed for peptides that bind to MHC
Class 11; these peptides represent potential T-cell epitopes (as defined in WO 98/52976 and
WO 00/34317). For detection of potential T-cell epitopes, a computer modeling approach
20 termed “peptide threading” can be applied, and in addition a database of human MHC class Il
binding peptides can be searched for motifs present in the VH and VL sequences, as
described in WO 98/52976 and WO 00/34317. These motifs bind to any of the 18 major
MHC class II DR allotypes, and thus constitute potential T cell epitopes. Potential T-cell
epitopes detected can be eliminated by substituting sma!l numbers of amino acid residues in
25 the variable regions or by single amino acid substitutions. As far as possibie conservative
substitutions are made, often but not exclusively, an amino acid common at this position in
human germline antibody sequences may be used. Human germline sequences are disclosed
in Tomlmson, LA. et al., 1992, J Mol. Riol. 227:776-798; Cook, G. P. et al., 1993, Immunol.
Today Vol. 16 (5): 237-242; Chothia, D. et al., 1992, J. Mol. Bio. 227:799-817. The V BASE
30 directory provides a comprehensive directory of human immunoglobuiin variabie region
sequences (compiled by Tomlinson, 1.A. et al. MRC Centre for Protein Engineering,
Cambridge, UK). After the deimmunizing changes are identified, nucleic acids encoding Vy

and V| can be constructed by mutagenesis or other synthetic methods (e.g., de nove
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synthesis, cassette replacement, and so forth). Mutagenized variable sequence can,

optionally, be fused to a human constant region, e.g., human IgG1 or x constant regions.

In some cases, a potential T cell epitope will inciude residues which are known or
predicted to be important for antibody function. For example, potential T cell epitopes are
usually biased towards the CDRs. In addition, potential T cell epitopes can occur in
framework residues important for antibody structure and binding. Changes to eliminate these
potential epitopes will in some cases require more scrutiny, e.g., by making and testing chains
with and without the change. Where possible, potential T cell epitopes that overlap the CDRs
were eliminated by substitutions outside the CDRs. In some cases, an alteration within a
€DR is the only option, and thus variants with and without this substitution should be tested.
In other cases, the substitution required to remove a potential T celi epitope is at a residue
position within the framework that might be critical for antibody binding. In these cases,
variants with and without this substitution shouid be tested. Thus, in some cases several
variant deimmunized heavy and light chain variable regions were designed and various
heavy/light chain combinations tested in order to identify the optimal deimmunized antibody.
The choice of the final deimmunized antibody can then be made by considering the binding
affinity of the different variants in conjunction with the extent of deimmunization, i.e., the
number of potential T cell epitopes remaining in the variable region. Deimmunization can be
used to modify any antibody, e.g., an antibody that includes a non-human sequence, e.g., a
synthetic antibody, a murine antibody other non-human monoclonal antibody, or an antibody

isolated from a display library.

GERMLINING ANTIBODIES,

An antibody used to treat an IgG-mediated autoimmune disease can be used for
multiple administrations. Precautions that would lower the immunogenicity of the
therapeutic antibody include reverting one or more non-germline amino acids in framework
regions to corresponding germline amino acids (e.g., so long as binding properties are

substantially retained) of the antibody (especially of Fabs),

It is possible to modify an antibody that binds FcRn, e.g., an antibody described
herein, in order to make the variable regions of the antibody more similar to one or more
germline sequences. For example, an antibody can include one, two, three, or more amino
acid substitutions, e.g., in a framework, CDR, or constant region, to make it more similar to a

reference germline sequence. One exemplary germlining method can include identifying one

56
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or more germline sequences that are similar (e.g., most similar in a particular database) to the
sequence of the isolated antibody. Mutations (at the amino acid level) can then be made in
the isolated antibody, either incrementally or in combination with other mutations. For
example, a nucleic acid library that includes sequences encoding some or all possible
germline mutations is made. The mutated antibodies are then evaluated, e.g., to identify an
antibody that has one or more additional germline residues relative to the isolated antibody
and that is still useful (e.g., has a functional activity). In one embodiment, as many germliine

residues are introduced into an isolated antibody as possible.

In one embodiment, mutagenesis is used to substitute or insert one or more germline
residues into a framework and/or constant region. For example, a germline framework and/or
constant region residue can be from a germline sequence that is similar (e.g., most similar) to

the non-variable region being modified. Afier mutagenesis, activity (e.g., binding or other

' functional activity) of the antibody can be evaluated to determine if the germline residue or

residues are tolerated (i.e., do not abrogate activity). ‘Similar mutagenesis can be performed

in the framework regions.

Selecting a germline sequence can be performed in different ways, For example, a
germline sequence can be selected if it meets a predetermined criteria for selectivity or
similarity, e.g., at least a certain percentage identity, e.g., at least 75, 80, 85, 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, or 99.5% identity. The selection can be performed using at least 2, 3,
5, or 10 germline sequences. In the case of CDR1 and CDR2, identifying a similar germline
sequence can include selecting one such sequence. In the case of CDR3, identifying a similar
germline sequence can inciude selecting one such sequence, but may including using two
germline sequences that separately contribute to the amino-terminal portion and the carboxy-
terminal portion. In other impiementations more than one or two germline sequences are

used, e.g., to form a consensus sequence.

In one embodiment, with respect to a particular reference variable domain sequence,
e.g., a sequence described herein, a related variable domain sequence has at least 30, 40, 50,
60, 70, 80, 90, 95 or 100% of the CDR amino acid positions that are not identical to residues
in the reference CDR sequences, residues that are identical to residues at corresponding
positions in a human germline sequence (i.e., an amino acid sequence encoded by a human

germline nucleic acid).
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In one embodiment, with respect to a particular reference variable domain sequence, e.g., a
sequence described herein, a related variable domain sequence has at least 30, 50, 60, 70, 80,
90 or 100% of the FR regions are identical to FR sequence from a human germline sequence,

e.g., a germline sequence related to the reference variable domain sequence.

Accordingly, it is possibie to isolate an antibody which has similar activity to a given
antibody of interest, but is more similar to one or more germline sequences, particularly one
or more human germline sequences. For example, an antibody can be at least 90, 91, 92, 93,
94, 95, 96, 97, 98, 99, or 99.5% identical to a germline sequence in a region outside the
CDRs (e.g., framework regions). Further, an antibody can include at least 1,2, 3,4, 0r 5
germline residues in a CDR region, the germline residue being from a germline sequence of
similar (e.g., most similar) to the variable region being modified. Germline sequences of

primary interest are human germiine sequences. The activity of the antibody {e.g., the

‘binding activity) can be within a factor or 100, 10, 5, 2, 0.5, 0.1, and 0.001 of the original

antibody.

Exemplary germline reference sequences for Vigpp, include: 012/02, O18/08, A20,
A30,L14,L1,1L15, L4/18a, L5/L19, L8, 123, L9 ,L24 L11,L12, O11/01, A17, Al, Al8,
A2, A19/A3, A23, A27, Al1, L2/L16, L6, L20, L25, B3, B2, A26/A10, and A14. See, e.g.,
Tomlinson et al., 1995, EMBO J. 14(18):4628-3.

A germline reference sequence for the HC variable domain can be basedon a
sequence that has particular canonical structures, e.g., 1-3 structures in the H1 and H2
hypervariable loops. The canonical structures of hypervariable loops of an immunoglobulin

variable domain can be inferred from its sequence, as described in Chothia et al., 1992, J.

Mol Biol.227:799-817; Tomlinson et al., 1992, .J. Mol. Biol. 227:776-798); and Tomlinson

et al,, 1995, EMBO J. 14(18):4628-38. Exemplary sequences with a 1-3 structure include:
DPp-i, DP-8, DP-12, DP-2, DP-25, DP-15, DP-7, DP4, DP-31, DP-32, DP-33, DP-35, DP-
40, 7-2, hv3005, hv300513, DP-46, DP-47, DP-58, DP-49, DP-50, DP-51, DP-53, and DP-54,

LIGAND PRODUCTION
Standard recombinant nucleic acid methods can be used to express an antibody that
binds to FcRn. Generally, a nucleic acid sequence encoding the antibody is cloned into a

nucleic acid expression vector. Of course, if the antibody inciudes multiple polypeptide
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chains, each chain can be cloned into an expression vector, e.g., the same or different vectors,

that are expressed in the same or different cells.

Antibedy Production. Some antibodies, e.g., Fabs, can be produced in bacterial
cells, e.g., E. coli cells. For example, if the Fab is encoded by sequences in a phage display
vector that inciudes a suppressible stop codon between the display entity and a bacteriophage
protein (or fragment thereof), the vector nucleic acid can be transferred into a bacterial cell
that cannot suppress a stop codon. In this case, the Fab is not fused to the gene I protein

and is secreted into the periplasm and/or media.

Antibodies can also be produced in eukaryotic cells. In one embodiment, the
antibodies (e.g., scFv’s) are expressed in a yeast cell such as Pichia (see, e.g., Powers et al.,

2001, J. Immunol. Methods. 251:123-35), Hanseula, or Saccharomyces.

In one embodiment, antibodies are produced in mammalian cells. Mammalian host
cells for expressing the clone antibodies or antigen-binding fragments thereof include
Chinese Hamster Ovary (CHO cells) (including dhfr- CHO cells, described in Urlaub and
Chasin, 1980, Proc. Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR selectable
marker, e.g., as described in Kaufman and Sharp, 1982, Mol Biol. 159:601 621), lymphocytic
cell lines, e.g., NSO myeloma cells and SP2 cells, COS cells, and a cell from a transgenic

animal, e.g., a transgenic mammal. For example, the cell is a mammary epithelial cell.

In addition to the nucleic acid sequence encoding the diversified immunogiobulin
domain, the recombinant expression vectors may carry additional sequences, such as
sequences that regulate reﬁlicaticm of the vector in host cells (e.g., origins of replication) and
selectable marker genes. The selectable marker gene facilitates selection of host cells into
which the vector has been introduced (see e.g., U.S. Patent Nos. 4,399,216, 4,634,665 and
5,179,017). For example, typically the selectable marker gene confers resistance to drugs,
such as G418, hygromycin or methotrexate, on a host cell into which the vector has been
introduced. Selectable marker genes include the dihydrofolate reductase (DHFR) gene (for
use in dhfr” host cells with methotrexate selection/amplification) and the neo gene (for G418

selection).

~ In an exemplary system for recombinant expression of an antibody, or antigen-
binding portion thereof, a recombinant expression vector encoding both the antibody heavy

chain and the antibody light chain is introduced into difr” CHO cells by calcium phosphate-
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ASSAY SYSTEMS FOR FCRN CANDIDATE ANTIBODIES

FcRn candidate antibodies can be further characterized in assays that measure their
modulatory activity toward FcRn or fragments thereof in vitro or in vivo. For example, FcRn
can be combined with a substrate such as non-specific 1gG or Fc portion of the IgG or
albumin under assay conditions permitting reaction of the FcRn with the substrate, The assay
is performed in the absence of the FcRn candidate antibody, and in the presence of increasing
concentrations of the FcRn candidate antibody. The concentration of candidate antibody at
which 50% of the FcRn activity (e.g., binding to the substrate) is inhibited by the candidate
antibody is the ICs; value (Inhibitory Concentration 50%) or ECs, (Effective Concentration
50%) value for that antibody. Within a series or group of candidate antibodies, those having
lower ICsp or ECsg values are considered more potent inhibitors of FcRn than those
antibodies having higher ICsy or ECsj values. In some embodiments, antibodies have an 1C
value of 800 nM, 400 nM, 100 nM, 25 nM, 5 nM, 1 nM, or less as measured in an in vitro
assay for inhibition of FcRn activity.

The candidate antibodies can also be evaluated for selectivity toward FcRn. For
example, a FcRn candidate antibody can be assayed for its potency toward FcRn and a panel
of cell surface receptors, such as receptors that also utilize the f2M domain, and an 1Cs
value or ECs value can be determined for each receptor protein. In one embodiment, a
compound that demonstrates a low 1Cs value or ECsg value for the FcRa, and a higher ICs
value or ECsy value for other receptors within the test panel (e. g., MHC class I molecules) is

considered to be selective toward FcRn.

Ex vivo endothelial cells or epithelial cells expressing the endogenous FcRn couid be
used to follow the endocytosis or transcytosis of the candidate antibodies under different pH
and temperature conditions. 1gG transcytosis or recycling by FcRn can be measured by
following a labeled antibody in the presence or absence of various chemicals and under

different conditions that are known to influence or affect the intracellular trafficking pathway.

A pharmacokinetics study in rat, mice, or rmonkey could be performed with pH
dependent and independent FcRn binding antibodies for determining their haif-life in the
serum. Likewise, the protective effect of the antibody can be assessed in vivo for potential
use in immunomodulating therapy or as an satvage immunotherapy by injecting the antibody

in the presence or absence of a labeled 1gG or the labeled Fc portion of the IgG. A decrease
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injection. In another embodiment, the FcRn-binding antibody is administered by

intramuscular or subcutaneous injection.

The composition can be formulated as a solution, microemulsion, dispersion, .

liposome, or other ordered structure suitable to high drug concentration. Sterile injectable

10 solutions can be prepared by incorporating the active compound (i.e., the ligand) in the
required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle that contains a basic
dispersion medium and the required other ingredients from those enumerated above. In the

15 case of sterile powders for the preparation of sterile injectable solutions, the methods of
preparation are vacuum drying and freeze~drying that yields a powder of the active ingredient
plus any additional desired ingredient from a previously sterile-filtered solution thereof. The
proper fluidity of a solution can be maintained, for example, by the use of a coating such as
lecithin, by the maintenance of the required particle size in the case of dispersion and by the

20 use of surfactants. Prolonged absorption of injectabie compositions can be brought about by
including in the composition an agent that delays absorption, for example, monostearate salts

and gelatin.

An FcRn-binding antibody can be administered by a variety of methods known in the
art, although for many applications, the route/mode of administration is intravenous injection
25 or infusion. For example, for therapeutic applications, the FcRn-binding antibody can be
administered by intravenous infusion at a rate of less than 30, 20, 10, 5, or } mg/min to reach
a dose of about 1 to 100 mg/m”® or 7 to 25 mg/m°. The route and/or mode of administration
will vary depending upon the desired results. In certain embodiments, the active compound
may be prepared with a carrier that will protect the compound against rapid release, such as a
30 controlled release formuiation, including implants, and microencapsulated delivery systems.
Biodegradable, biocompatible polymers can be used, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Many

methods for the preparation of such formulations are patented or generally known. See, e.g.,
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20di | ut ede:V%ff)ﬁ‘ﬁ MA"G 1 ution buffer at room tenperature for 30 m nutes.
After three washes of PBST, 100 al TMB solution (Bi oFx) was added to the
pl at es and -t hePBmacesicflrpPHiQnp s21ERs aim indgrsd with mediral devigss kegvayia thent i |

appropri abR. E&leRimglevebRramboliniena biemuRllic &mpdighe@tciGtaNGan dartydr n dar k
bl ue). Then 100 al/wel| of 0.25M 112SO4 was added to stop the col or

reacti on AMBINESHSHAENAAGEIGH-EB-JncaBeess RyPosermieinieetion de¥ics BPRBE: That  3B3. 11
si gnitgi camhppmtr educed the serum concentration of

In certain embodiments, an FcRn-binding antibody can be formulated to ensure
proper distribution in vivo. For example, the biood-brain barrier (BBB) excludes many
highly hydrophilic compounds. To ensure that the therapeutic compounds disclosed herein
cross the BBB (if desired), they can be formulated, for example, in liposomes. For methods

20 of manufacturing liposomes, see, e.g., U.S. Patent Nos. 4,522,811; 5,374,548, and 5,399,331.
The liposomes may comprise one or more moieties that are selectively transported into
specific cells or organs, thus enhance targeted drug delivery (see, e.g., V.V. Ranade, 1989, ./
Clin. Pharmacol. 29:685).

Dosage regimens are adjusted to provide the optimum desired response {(e.g., a

25 therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers to physically discrete units

30 suited as unitary dosages for the subjects to be treated; each unit contains a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in

association with the required pharmaceutical carrier. The specification for the dosage unit
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Biotin-hlgG indicating the increased catabolismof hlgG after FcRn

bl ockade (Figures 18 & 19). EXAMPLE 16: SUMVARY OF MABS | N REACTI VI TY
ACRCSS SPECI ES MAB 484.12, 3B3.11, 31.1, 4.13 and 3B5.4 were studied
i n FACS bi ndi ng assays and FACS bl ocki ng assays for reactivity to FCRn
across species. Human FcRn expressing cells (29301) and nonkey FcRn

expr essi nfyprroetdnde dietaed py ectlidiedtly Rpendencbni@ubeuh@iRrhraegxptiesdithegctel | s wer e

fromNeil Simster . of n L versi ty. EFor . bl [Mgle® i , FeRn
excpr essi ris R e TEARER Byl MRSt il ORI WIS RE PRERE ) "0
vari ous cionieatt sfabmpnsdiog surhBs adtid8 4ot foun@ B8 tHEreaBibntlgf sénsitBitamd 3B5. 4 or

i sotype CﬂﬁMﬂ‘ﬂLl? such as Igd, Ig&a) in pH6 PBS buffer. 45 mnutes |ater,
the cells were anal yzed by fluorescence staining and TMFl was cal cul at ed

(see Exanple 6 for detail ed method |f the, i nhipits, A bi ndi
Lo T dopocti ve AtREMBR: BESTHOTE RS onpiseraoRD hperiesiodh i er ed a

bl ﬂ:ki Ng 2Bk Gfbdnhhgaoﬂpeﬁdﬂeﬁd h&eih iD0.ndD B@/iex@arimeks, AreRRFaepr essi ng

cells were jncubated, with Al exa-A488 | abel.ed mABs (4B4. 83,.1.1, 31.1,
2513 and B0 G oF %dd'alg}lagfeéo‘-’rﬁ—fbaﬂ lgtf%"a%%sgéusr@@?w‘Féégf} @Fﬁtﬁﬁ‘_"az‘%es buf f er
for 60 M DytSest.] /e o edaeh neassh ofktont PBS0b nikfneTar abdve 5 celd mgmer Boegan ned in
a Coulter flow cytone for fluor.escence stainin Lf 15 bj ndi ng of
parti cul ayalm@aﬁléa?'ﬁvé&géﬁ yee and Seé‘iea?i (\f?h(?é:ﬁ?d%té%not\?ge ?‘é%’ aﬁﬁi'e@gf)an arr%uq}’fd)i ndi ng
(TI Vil i subsd¥/secidib dosage iehinensedo be sdjosakiveetiredaccandalgltethefinddiidhai mgdt o such
speci es Fc Tapl e 8 .and Fi e 20 W a .S [ f 3 . Tabl e 8:
Summary of"“nAB"YP %FS'%]? Ué’%gn}eélg%ﬂ;ev?e ?“%Q'gﬁés ?ﬁg g%t%ﬁév gﬁtg{}ﬁaghlﬁﬁ%%flgﬁrg Hanm

Monkey Reofis eontposiionsVonkey Rat : | sibuse 484.12 | g&a Ycs Yes Yes Yes Yes
Yes Yes Yes 3133.1111gGlL Yes Yes

The pharmaceutical compositions disclosed herein may include a therapeutically

effective amount or a prophylactically effective amount of an FcRn-binding antibody

15 disciosed herein. A “therapeutically effective amount™ refers to an amount effective, at
dosages and for periods of time necessary, to achieve the desired therapeutic result. A
therapeutically effective arhount of the composition may vary according to factors such as the
disease state, age, sex, and weight of the individual, and the ability of the antibody to elicit a
desired response in the individual. A therapeutically effective amount is also one in which

20 any toxic or detrimental effects of the composition is outweighed by the therapeutically

beneficial effects.

STABILIZATION AND RETENTION
In one embodiment, an FcRn-binding antibody is physically associated with a moiety
that improves its stabilization and/or retention in circulation, e.g., in blood, serum, lymph, or
25 other tissues, e.g., by at feast 1.5, 2, 5, 10, or 50 fold. For example, an FcRn—binding
antibody can be associated with a polymer, e.g., a substantially non-antigenic polymers, such
as polyalkylene oxides or polyethylene oxides. Suitable polymers will vary substantially by
weight. Polymers having molecular number average weights ranging from about 200 to
about 35,000 (or about 1,000 to about 15,000, and 2,000 to about 12,500) can be used. For
30 example, an FcRn-binding antibody can be conjugated to a water soluble polymer, e.g.,
hydrophilic polyvinyl polymers, e.g. polyvinylalcohol and polyvinylpyrrolidone. A non-

limiting list of such polymers include polyalkylene oxide homopolymers such as

=
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No Yes Yes Yes No No 1 31.1 1gGlL Yes No No No Yes No No 4.139GL
Yes No Yes Yes Yes | % No 385.4 I gQRa

polyethylene giycol (PEG) or polypropylene glycols, polyoxyethylenated polyots,
copolymers thereof and block copolymers thereof, provided that the water solubility of the

block copolymers is maintained.

KiTs

5 An FcRn-binding antibody described herein can be provided in a kit, e.g., as a
component of a kit. For example, the kit includes (a} an FcRn-binding antibody, e.g., a
composition that includes an FcRn-binding antibody, and, optionally (b) informational
material. The informational material can be descriptive, instructional, marketing or other
material that rélates to the methods described herein and/or the use of an FcRn-binding

10 antibody for the methods described herein.

The informational material of the kits is not limited in its form. In one embodiment,
the informational material can include information about production of the compound,
molecular weight of the compound, concentration, date of expiration, batch or production site
information, and so forth. In one embodiment, the informational material relates to using the

15 antibody to treat, prevent, or diagnosis a disorder described herein, e.g., an autoimmune

disorder.

In one embodiment, the informational material can include instructions 10 administer

an FcRn-binding antibody in a suitable manner to perform the methods described herein, e.g.,
in a suitable dose, dosage form, or mode of administration (e.g., a dose, dosage form, or

20 mode of administration described herein). In one embodiment, the informational material can
include instructions to administer an FcRn-binding antibody to a suitable subject, ¢.g., a
human, e.g., a human having, or at risk for, an autoimmune disorder {e.g., rheumatoid
arthritis or systemic lupus erythematosis). For example, the material can include instructions
to administer an FcRn-binding antibody to a patient with lupus or a patient with another

25 autoimmune disorder,

The informational material of the kits is not limited in its form. In many cases, the
informational material, e.g., instructions, is provided in printed matter, e.g., a printed text,
drawing, and/or photograph, e.g., a label or printed sheet. However, the informational
material can also be provided in other formats, such as computer readable material, video

30 recording, or audio recording. In one embodiment, the informational material of the kit is

contact information, e.g., a physical address, email address, website, or telephone number,
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Yes Yes Yes Yes Yes Yes Yes No (ati- 132-M 20EXAMPLE 17:
MONKEY ECRN TRANSI ENT TRANSFECTANTS STAI NED W TH ANTI - HFCRN mABS

Cosl cells were transfected with nonkey FcRn heavy chain (in pCDNA6) and
p2N4 (pED.dc) with Gene Jammer transfection reagent (Strategene). 48 hours
| ater, the cells were harvested and washed once wi th PBS containing 0.5%
BSA. 5x10&herelaluserwethe kit BaddadiieaibWaritive iBmali® abdbt HIFORE-BMIME ahfddy Then the
cells were sped once V\f;tdh PB%Y(Ci nt ai g}l{ng 0. 5% BSA. The cells were then

i ncubat ed 200 A" AP Ahe4g8nqds fesFid 88"5?" £PUTHfp e dnipgationel psistaldar #69 on) for
45 m nut ebe providedin ad¥ tw@fibiarien vfsimatd he cel |l s were anal yzed for fluorescence
5staining in a Coulter flow cytoneter. The results are expressed as TMI.

EXAVPLE 18: VERTERNbRe G Beti-dikkiANT i bICRY MABSition of the kB chit ﬂagﬁe &Rd-ubl e

human FcRn (Extra-cel | ul ar domai n of heavy chain and NM was | oaded to each
| ane ®f alYlegtsorTplasy spemer beter. @ stbilizpio Bisyereatite. wdllyvring agent LOONA f or 60
m nutes. BineNantddEnit@r 2 WRGthOF AaFhgfaRcePor@Bler BIsREld NSreAPRAMAIHS sdetfe! | 11,
I nvitr ogeg% th a 10PVDE nmenbrane (Amersham and run at 55V for 1hr at
room t enp ea{ F Featigg, arautgimmune disorder described herein, e.g,, rheumatoid arthritis or
systemic lupus erythematosis. Alternatively, the other ingredients can be included in the kit,
but in different compositions or containers than an FeRn-binding antibody. In such
10 embodiments, the kit can include instructions for admixing an FcRn-binding antibody and the

other ingredients, or for using an FcRn-binding antibody together with the other ingredients.

An FcRn-binding antibody can be provided in any form, e.g., liquid, dried or
lyophilized form. It is preferred that an FcRn-binding antibody be substantially pure and/or
sterile. When an FcRn-binding antibody is provided in a liquid solution, the liquid solution

15 preferably is an aqueous solution, with a sterile aqueous solution being preferred. When an
FcRr-binding antibody is provided as a dried form, reconstitution generally is by the addition
of a suitable solvent. The solvent, e.g., sterile water or buffer, can optionally be provided in
the kit.

The kit can inciude one or more containers for the composition containing an FcRn-
20 binding antibody. In some embodiments, the kit contains separate containers, dividers or
compartments for the composition and informational material. For example, the composition
can be contained in a bottle, vial, or syringe, and the informational material can be contained
in a plastic sieeve or packet. In other embodiments, the separate elements of the kit are
contained within a single, undivided container. For example, the composition is contained in
25 a bottle, vial or syringe that has attached thereto the informational material in the form of a
label. In some embodiments, the kit includes a plurality (e.g., a pack) of individual
containers, each containing one or more unit dosage forms (e.g., a dosage form described
herein) of an FcRn-binding antibody. For example, the kit includes a plurality of syringes,
ampules, foil packets, or blister packs, each containing a single unit dose of an FcRn-binding
30 antibody. The containers of the kits can be air tight, waterproof (e.g., impermeable to

changes in moisture or evaporation), and/or light-tight.
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menbr ane was bl ocked with 5% m Ik in PBST (PBS plus 0.05% Tween 20) for 1
hour. After that, the nenbrane was incubated with 10pg/ nmlL of various nMABs
overnight at 4C. After washing twice with PBST, the nenbrane was i ncubated
wi th goat anti-human 1gG HRP (Sout hern Bi otech Associates) at 1:10, 000

dilution for 90 mm After another two washes, the 15nenbrane was devel oped

with a ECL ki tT}(eAﬁTE)Ipﬁdﬂﬁn"} mcl-ﬁbﬁ aldesid $ubtalslh €N atih AtlistrBdA o3 Big-cddhposiBa, 16,

3B3. 21, 3B3. nd 31.1 reco iczled t he hungn FcRn heavy chai n
whil 6 3BSEH" ARTTERITISIFE B PP SRR e DRI (ERNPLEPRS) "B oACRE
ANALYSI S (. 3&3H&ﬂ.svlhb%06dth[§wﬁtﬁlcﬁlﬁw Sih delBepaRtied WMichdemtpydirtont, it el y 500
RU of sol ybl.e .hu (d 1

acetate af“H ls4a“5'5“pli1§' Elc §‘f%F%%gﬁp%{ﬁisr{’énq?%‘ﬁ%?s%@heﬁ"\}é d;yl \C/P'Bc %)‘Bq)f%ls"?erl al

di | ut 5 ons aleé featates bcmbyhomf povidide a kstegt. thyregmbindig camporehis idederib@emnt. r at i on of
10 ug/ mL. Each dilution was passed over the chip in duplicate at 50 OQUm n
for 1 mnute. The data were solved for a 1:1 binding interaction, Both

bi ndi ngs arEpPMEBTsand pH 7.4 were exanmi ned (Figure 22 and Table 9). Table

9. 0 .
kD (i or 1 - rat aepBe 2y ioyg ORI A Wle FERo TR R ol ) 177
0,39 1. 76d3t@)13¢9ﬂ@m11"@"%‘rh&@?euﬁc angmophylacticalilidesd I hesk apiladisy c8. @3 0. 14 5. 52
-i5.4 3. Zédmlgrséged%o Zu Jc,%tt%treﬁiﬁnocfar?cg rdaér%t %P Erlaw bt &\igrQr:s MH FCRN MABS

Sol ubl e hurman FeRn nouse ona es” are prepare outinely
in 5H@useautmmmwnedg@rﬁtsr§, or jgyenfle padls amenl isend-cia virawsres viser chased form Bi acore
AB (Uppsal a,

The term “treating” refers to administering a therapy in an amount, manner, and/or
mode effective to improve a condition, syrﬁptom, or parameter associated with a disorder or
to prevent progression of a disorder, to either a statistically significant degree or to a degree
detectable to one skilled in the art. An effective amount, manner, or mode can vary

15 depending on the -subject and may be tailored to the subject. The subject can be a human or a

non-human animal, e.g., a non-human mammal.

The FcRn-binding antibody can be administered in a therapeutically effective amount,
e.g., such that upon single or multiple dose administration to a subject, the subject exhibits an
amelioration of symptoms of a disorder, e.g., an autoimmune disorder (e.g., rheumatoid
20 arthritis or systemic jupus erythematosis) or of a parameter indicative of presence or risk for

the disorder.

Exemplary disorders which affect many organs or localized organs in the body
include: Muitiple Sclerosis, rheumatoid arthritis, inflammatory bowel diseases (IBD), lupus,
and ankylosing spondylitis. Some of these disorders are discussed below. In one aspect, the

25 invention provides methods for the treatment of cancer. Still other disorders that can be
treated using an FcRn-binding aniibody include: scleroderma, Sjogren’s syndrome,
Goodpasture’s syndrome, Wegener’s granulomatosis, polymyalgia rheumatica, temporal
arteritis /gian cell arteritis, alopecia areata, anklosing spondylitis, antiphospholipid syndrome,
autoimmune Addison’s disease, autoimmune hemolytic anemia, autoimmune hepatitis,

30 autoimmune inner ear disease, autoimmune fymphoproliferative syndrome (ALPS),

autoimmune thrombocytopenic purpura (ATP), Behcet's disease, bulious pemphigoid,
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Sweden) unl ess otherw se noted. Instrunentation and surface preparation:
Anal ysi s of macronol ecul ar interactions using surface plasnon resonance has
been described in detail (1). A BIACORE 3000 instrunent (Biacore AB) was
used and all binding interactions were perfornmed at 25C. A

10car boxynet hyl - nodi fi ed dextran (CWVb) sensor chip (Biacore AB) was used
for the analiysypathprtliackoiReaderonticd, dnadic frigedxydirese warsudi defitiedyt o 1- 10 pg/ nL
in 10 mM sodi u t PHDH. 0) and i L] 0. one.f cell of the
sensor chﬁyﬁ,roﬁgc?lﬁﬁg cﬁrgl(ng(])ntf%nf'%tgorya‘gem ggﬁga%h%gé??eﬁpo(p f“}%?” Cﬁahg\%i nmobi | i zat i on
| evel waspeapppizoidi vt azlgintidid di@asREEREF R yodidmet SropiRe/fiseade,dpge’s diseaant i body

surface ugi s e 4L NG: . edure in
15t he pre(ieenﬁgcg %ﬁﬁﬁﬁﬁhﬁﬁﬁ%ﬁﬁ%‘g@éﬁ%&gﬁ{*? ()Sélgss%ﬁlh%glﬁaﬁ ﬁan@“‘%ren{r}%/’ed as a

r ef erencefifromyaigia fibranabiositjs. Sirandi sakisease, Guillain-Ramg yyrdeayiegHashithdo’ami no aci d
seqguence u F ; J; ti nuous
series oft%g]:?&lgéasb{a!o %‘EH%ﬂ%"ﬁg‘gg’gﬁ“ﬁgé%%@wgﬁ?@%%?ﬁgé{é%ﬁ?%@?gﬁlé)g%n | engt h.
These peptdpbmgatha thsalin dependentplisbetgs Seppiiveends arlgitignilerieras digease, THeedpept i des
wer e 20di +d 9 4 £ [Watal : /L. For
anal ysi s, éo?’ éé:“g%ﬁgtsﬁ%d%&gﬁ %@3@‘9\%@ {g_’ %ﬂpaggﬂ%%ﬁ’?&gr@%ﬁéfl?léasc-@lll\lgguf fer (10
MM HEPES, pgsadeqplagtic paaphigyiipermyciens nimmp.setyarerisapdaspeopenddieci fi ¢ anti body
and refer poRriyhiRttrRSinticad pbidhGosifs, RPmbtbhPdsi, prifdrer a 35 s.
di ssg)t‘gi at %ﬁﬁaﬁﬁgi?ﬁfﬁgggﬁpgxﬁgﬁagﬁ_egengr _glglgd by a 30 gapm%e %(;1? 10 M
gl yci ne (paammaglpbylingmiz, armagy pilipge irgosip. s GpSisgfayaadd pRiepomegon ey suL/ mi n.  As
a posi tivg g0k Rlum b RGEN sihestads R DietRh INRbmE MRkeRECAetifis, aRerataNt 1 Ol
flowcells before the first peptide tested and after the | ast peptide

test ed tocaWsveltinNpssEsalliigty. A buffer control (1% DMVBO in HBS-N) was

al so passed over both flowcells as a negative control. 5Data Eval uati on:
The sensor gr arns s¢niRUemtexdsuestst therati-Gemehingdingchnfibedytihadminisieied ko repaYee)
(non- g PeCl bl il idlopbh @Bkl MR Re ABLARRK Cal | v subt ract ed Trom e
FcRn-CToat ed Ssensograns. Response at equilibrium (Req) was neasured 30s
before the end of the injection . . Positive .response indicates
opec 1 ¢ bi ndi gt oDty e BRIt bl i iR e

(Frost el | ie¢ardf s PHLA @htilodied.. Inlgbile elgb@iimentsiBe ledO6altBHRA ROy is 10Summar y
of mAb epi t opes n 558: ASE SCPHRLREHL ERGRGNLEVWK- CONH2 ----mAB 4B4.12, 4.13
(SEQ | D N&PP aﬁed%%@?w ] PEVKEPPSVRLKARCONH2MAB 4B4. 12, 4.13 (SEQ
I D NO 25) Syn 562: Ac- CSAFSFYPPELQLRFLANG. - CO\IHZWA% é‘a-B?%{ é%_n 4.13 (SEQ I D
NO 26) Syn 54Methegs.ofipduripisteapastsRncesing 2otibesigsfdssesibed in Bpremagsupgs!  27)
15EXANPL E @ hposifeh ECBuohbiAdaa RRL MY o SEREEINE NG 1R pdndBS tifs apEbidGHdigiloPROTOCOLS
Sol ubl e Fabs (sFabs) were identif] erg frg’m a hg’ge %i S Iaﬁé.l.i br ar%q t hat

di spl ays Hssubiech arAIAE Rartiqudny drugiupede LBR A tDRRIEL 130 PR 259925 RYPREGH (AABE h Brran
(shFCcRN)  &hidi@dr rddaR antin@ésahts intnttia9 3.eChdrwead 4 sat@xipi paBoiogcd! heenhandan FcRn
protein were carried out. Additional selections 20were also carried out
using a cI8°R%t i on of cells and protein targets using the same el ution
strategy as outlined below 1) Selections against biotinvlated shFcRn:
Three rounds ofhedisRebinding apidhernsan tsjustd ta deliveemadp mdRpicigarolecelsy £i8ed out with
depl eLi on a0 ;sh ieREA Y bdt tREAASuPBRRGRIHE METR1RM P WRitheliin BAdISgbO target in
acidic bi r%dl ng buffer H 6), 'and were then eluted wth non-specific
25conmmer cicaly tmﬂ;ﬁg_ﬁuqsgz@res@mgﬁheoF(gﬁngh%M@g(hes may be used to deliver a variety of

htt p:// Whh SERRIIASS iR RGBS 1RPPeR QRS d ARibblif) endfifly RRINGEH AculRDsIS €

anti - hunan F!qun ﬂ%g 383) in. an acidic gﬁffer. _Aftger co titive elution,

al | renai Rt Boghdr éﬁé“g'é' QR b\é’l‘O&tCébew"aiaP‘éE‘ﬂxt‘H@%@e'"F?fPEET FOUCHE cel | s.

The el ut edniphagreQnttRululadESchitiagtolid diid] st bs JR6X angOHBRLET ensibrsCti on.  2)
Sel ections agai nst non-biotinvlated shFcRn: Three rqunds of selection

agai 8t ndMHYGE 1y PRl PR P eGHI RSy & PRiEers A8 dgseri I zed on a 96 wel |
ELI SA plate were carried out with depletion on BSA coated wells. Phagem d
were allowed to bind to target in acidic binding buffer (pH 6), and then
were eluted with non-specific commercial 5human | gG and anti-hunman FCRn mAb
(3B3) in the same acidic buffer. After conpetitive elution, all renaining
bound phage were eluted by using pH 7.4 buffer as well by direct infection
of cells. The el uted phage output was used as input for next round of

sel ection. 3) Selections against anti-human Fclin antibody (1

703) - i nmobi | i zed non-biotinvliated 1QshFcRn: Three rounds of selection

agai nst hFcRn captured using biotinylated |17D3 on streptavidin beads was
carried out. Also included was a step of depletion using biotinylated |I7D3
on streptavidin beads in the absence of FcRn. Phagem d were allowed to bind
to target in acidic binding buffer (pH 6), and then were eluted with
non-speci fic comerci al human 1gG and anti-human FeRn mAb (3B3) in the sane
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of cells. The eluted phage output was used as input for next round of

sel ection. 4) Selections against hFcRn expressing cells: Three rounds of
sel ection agai nst hFcRntransfected cells were carried out with depletion on
untransfected parental cells. Phagemid were allowed to bind to cells in
acidic binding buffer (pH 6), and then were 20eluted wth non-specific
human | gG and [ﬁﬂfcicai@fﬁﬂy;ﬁ’ﬂﬁﬂdd tﬂxihk]eecsamaarﬁ(ﬁhdélﬁ a&)dlfef:l&ﬁqueéf:ilﬂfe us@npetitive

elution, all hage r ted by.c sis,with magnetic
st rept avi %10“1’3"‘5"258'%“’ eé%ag cﬂﬁ%{ ﬁﬁgﬁﬁe F"\Hf\ﬁ’g‘i‘/t"‘l"&%}‘ t%‘é‘lf‘t@”ﬁ"l PEREdee| ut ed phage
out put |scqnmderaﬂ1erenplat trirlatiorex fusioad Nithe eécombinentt tnudieic aGe isabdn e@pressgdli nst  bot h
sol ubl e h rotein shF d. expressing cells: 25Qutputs
from(I) aﬁdm(cfﬁs a"d e(eﬂfode%ou\fiém c'ﬁ?»éep‘?ge H&fﬂﬁﬁgl ternate protein:cell:protein
and cell:protejn: ceII und I : Round2: Round3: Round4) sel ections using the

sane &l ution stiead yﬂé@ Fa?BGVPé"d"ELa\“S??dSGi"b‘&ﬁoHEJe‘? oiighggeney dBfiPbr s of FcRn.

To identi Er»fm@FCanexmnpﬂeJ ﬁdlogaﬂoﬁaey ch@S PEER-Bfittef, whRHNWhed 16436781 3siQUt PUt S
from each seI ection arm descri above agai nst bi ot nyl ated shFcRn in

phage EL| SAultgdisa kiffingioberverat cell simmstiro detngte 1S\E- Bederp vinglysis, Raswispndosi ti ve

Fabs on phagRmrélpdtai&ofiihe Blckaprad U%B?R%&%%ﬂﬁ&ﬂnm@@ﬁcef hddpgf, secondary
screened for pH dependent binding (p vs. pll7. @)‘ speci es specificity

(rat vs. foRerne! fﬂmbad*'szﬁf Cowgn BﬁEﬁfPH“m Ffﬁrfwg R.3 dg‘@%t& s tPon.
One hyndr egh ﬁuﬁxwadaﬂ@ Rﬂéﬁb Yous). pﬁﬁgﬁmtﬂﬂe ﬁm?tgciﬁaésmdem%nﬁt&@pg\ﬁ%y ELI SA
screeni ng sti pet heavy .chain ni que phageni ds were
subcl onedngﬁ Zlg& %ss‘%‘dargg’ %‘F‘ﬁﬂé’s %'cf' sc?“é@ﬂeo O’QOYE&CS%HIWIG Is9¢eassay.
Bl ocki ng Q:fedlag@tllF@n1h1a@iilglagict)®3tdibuﬂag&ndFCRn expressing 293 Cl | cells
performed at 54C in an acidic environnent resulted in the discovery of

el even sFabs wliiiaRbRRRMpS (RED 88hs anti’ﬁ&ﬁ&, 1RSI ithi B vAahd B QY SMhgeFab

Fc- FcRn bl ockers were refofnmatted into 1gGL and reformatted as AZ al |l otypes
and f urt hévensheinigekiayastgagon. nThera g sigiificant differenops indhespliysist! ehaveptgaisticand r at

FoRn (£ KD dehede MrBaiucRdls B 2RReR ! BOEhoice iof ralipRiLIL Q%Pyrbgltlk':ﬁ k@S anal ysi s
(1C50), beta 2 mcroglobulin binding dependent bi ndi ng and

bl ocki ng delivsHDEimeE ffligson 905 te tigsys Qél“é’cﬁr ﬁ%hlﬁ%eraﬁfaeﬁf‘éw rtidas®bn FcRn and
rat FcRn Pay RAGR gasuifobuuiﬁfﬁ)mr@%w&ﬁwa; IOMEEL%%GBI}QE@E%WW%%@equences

of exenplary ant-FcRn Fabs identified in th age display library
sel ecti ong‘“ai'f‘ ¥ive Ao estiay e radiqigdinatedymaleciss ‘%Uﬁﬂﬁ’r‘ysaﬂf’a“éarg? fUFcRn phageni d

Fab Am Nno irf¥rhdliz @bl sHe ey EMGestrdsa b LivhaCld éneigyb@@%uvwmaa VDol HV- CDR2

HV- CDR3 S PS, DYT DI RGSRNWED 532A- SGSSSNI GS SEQ.I D NO
AAVDBSL KGHRree and delivers much lower radiation dose to bone marrow compare . In addition,

due to longer physical half-life (compared to °*Y), the residence times are higher, As a result,

higher activities (more mCi amounts) of '’

Lu labeled agents can be administered with
comparatively less radiation dose to marrow. There have been several clinical studies
investigating the use of '"’Lu labeled antibodies in the treatment of various cancers.

25 (Mulligan T et al., 1995, Clin. Canc. Res. 1: 1447-1454; Meredith RF, et al., 1996, J. Nucl.

Med. 37:1491-1496; Alvarez RD, et al., 1997, Gynecol. Oncol. 65: 94-101).

Use of the therapeutic methods to treat autoimmunity has a number of benefits. Since
the antibodies specifically recognize FcRn, other tissue is spared and high levels of the agent
are delivered directly to the site where therapy is required. Treatment can be effectively

ao monitored with clinical parameters. Altersatively, these parameters can be used to indicate

when such treatment should be employed.
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(SEQ | D SI WSSGGATVYADSV P (SEQ | D NO MD090- FO9 (SEQ ID NO. 2R) 29) (SEQ ID
NO 30) NO 31) KG (SEQ ID NO 32) 33) GDSQRPS EYAMG LSTGELY 532A-
TGTGSDVGSYNLVS (SEQ | D NO. CSYAGSG YV (SEQ | D S| GSSGGQTKYADSV ( SEQ | D NO
MDO90-F | | (SEQ ID NO. 34) 35) (SEQ ID NO 36) NO 37) KG (SEQ ID NO. 38)
39)  LVSNRAS | YSMT

An FcRn-binding antibody can be administered in combination with one or more of
the existing modalities for treating autoimmune disorders including, but not limited to:
intravenous Ig therapy, nonsteroidal anti-inflammatory drugs (NSAID), and corticosteroids;
and anti-inflammatory treatments such as cyclosporins, rapamycins or ascomycins, or their

5 immunosuppressive analogs, e.g., cyclosporin A, cyclosporin G, FK-506, rapamycin, 40-O-
(2-hydroxy)ethyl-rapamycin etc.; cyclophosphamide; azathioprene; methotrexate; brequinar;
FTY 720; leflunomide; mnizoribine; mycophenolic acid; mycophenolate mofetil; 15-
deoxyspergualine; immunosuppressive monoclonal antibodies, e.g., monocional antibodies to
leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD25, CD28, B7, CD45, or CD58 or

10 their ligands; or other immunomeodulatory compounds, e.g., CTLA4Ig, or other adhesion

molecule inhibitors, e.g. mAbs or low molecular weight inhibitors including selectin
antagonists and VLA-4 antagonists. These combination therapies can be part of an
immunomodulating regimens or a regimen for the treatment or prevention of allo- or

xenograft acute or chronic rejection, an inflammatory disorder, or an autoimmune disorders.

15 MULTIPLE SCLEROSIS
Multiple scierosis (MS) is a central nervous system disease that is characterized by

inflammation and loss of myelin sheaths,

Patients having MS may be identificd by criteria establishing a diagnosis of clinically
definite MS as defined by the workshop on the diagnosis of MS (Poser et al., Ann. Neurol.
20 13:227, 1983). MS may also be diagnosed by evidence of two attacks and oligoclonal bands
of IgG in cerebrospinal fluid or by combination of an attack, clinical evidence of two lesions
and oligoclonal band of IgG in cerebrospinal fluid. The McDonald criteria can also be used
to diagnose MS. McDonald et al.(2001) Recommended diagnostic criteria for multiple
sclerosis: guidelines from the International Panel on the Diagnosis of Multiple Sclerosis, Ann
25 Neurol 50:121-127. The McDonald criteria include the use of MRI evidence of CNS
impairment over time to be used in diagnosis of MS, in the absence of multiple clinical

attacks.

Effective treatment of multiple sclerosis may be evaluated in several different ways.

The following parameters can be used to gauge effectiveness of treatment. Two exemplary
30 criteria include: EDSS (extended disability status scale), and appearance of exacerbations on
MRI (magnetic resonance imaging). The EDSS is a means to grade clinical impairment due

to MS (Kurtzke, Neurology 33:1444, 1983). Eight functional systems are evaluated for the
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GHSGVGVDV 532A- RSSQSLLHSNGYNY (SEQ I D NO MQAQQTPI T (SEQ (SEQ I D NO

SI VPSGGETSYADSV (SEQ | D NO MD062-009 LD (SEQ ID NO 40) 41) ID NO 42) 43)
KG (SEQ I D NO 44) 45).  LVSNRAS FYSMI anGLDAFDV 532A- : RSSQSLLTI GNGHTY
(SEQ I D NO MGLQTPRT SEQ I D NO G RSSGGSTRYADSV (SEQ ED NO. MD0644104 LD
(SEQ ID NO 46) 47) (SEQ ID NO 48) 49) KG (SEQ ID NO 50)

type and severity of neurologic impairment. Briefly, prior to treatment, patients are evaluated
for impairment in the following systems: pyramidal, cerebella, brainstem, sensory, bowel and
bladder, visual, cerebral, and other. Foliow-ups are conducted at defined intervals. The scale
ranges from 0 (normal) to 10 (death due to MS). A decrease of one fuii step can indicate an

5 effective treatment (Kurtzke, Ann. Neurol. 36:573-79, 1994),

Exemplary symptoms associated with multiple sclerosis, which can be treated with
the methods described herein, include: optic neuritis, diplopia, nystagmus, ocular dysmetria,
internuclear ophthalmoplegia, movemeﬁt and sound phosphenes, afferent pupillary defect,
paresis, monoparesis, paraparesis, hemiparesis, quadraparesis, plegia, parapiegia, hemiplegia,

10 tetraplegia, quadrapliegia, spasticity, dysarthria, muscle atrophy, spasms, cramps, hypotonia,
clonus, myoclonus, myokymia, restless leg syndrome, footdrop, dysfunctional reflexes,
paraesthesia, anaesthesia, neuralgia, neuropathic and neurogenic pain, I'hermitie's,
proprioceptive dysfunction, trigeminal neuraigia, ataxia, intention tremor, dysmetria,
vestibuiar ataxia, vertigo, speech ataxia, dystonia, dysdiadochokinesia, frequent micturation,

15 bladder spasticity, flaccid bladder, detrusor-sphincter dyssynergia, erectile dysfunction,
anorgasmy, frigidity, constipation, fecal urgency, fecal incontinence, depression, cognitive
dysfunction, dementia, mood swings, emotional lability, euphoria, bipolar syndrome, anxiety,
aphasia, dysphasia, fatigue, uhthoff's symptom, gastroesophageal reflux, and sleeping

disorders.

20 In addition to or prior to human studies, an animal model can be used to evaluate the
efficacy of using the two agents. An exemplary animal model for multiple sclerosis is the
experimental autoimmune encephalitis (EAE) mouse model, e.g., as described in (Tuohy et
al. (J. Immunol. (1988) 141: 1126-1130), Sobel et al. (J. Immunol. (1984) 132: 2393-2401),
and Traugott (Cell Immunol. (1989} 119: 114-129). Mice can be administered a first and

25 second agent described herein prior to EAE induction. Then the mice are evaluated for

characteristic criteria to determine the efficacy of using the two agents in the model.

IBD
Inflammatory bowel diseases (IBD) include generally chronic, relapsing intestinal
inflammation. IBD refers to two distinct disorders, Crohn's disease and ulcerative colitis
30 (UC). The clinical symptoms of IBD include intermittent rectal bleeding, crampy abdominal
pain, weight loss and diarrhea. A clinical index can also be used to monitor IBD such as the

Clinical Activity Index for Ulcerative Colitis. See also, Walmsley et al. Gur, 1998
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51) LGSHRAS YYHWN 532A- RSSLSLLHSNGY!I YL (SEQ I D NO MQPLQIPYT (SEQ I D
NGO VI SPSGGVTMYADSY GKAFDI ( SEQ MD0O57-F02 D (SEQ I D NO 52) 53) (SEQ ID NO
54) 55) KG (SEQ ID NO 56) ID NO 57) QDONRRPS  FYGVWH GLRTFDY 532A-
SGDKLGEDKYVS (SEQ | D NO QAWLSNTASVA (SEQ I D NO d YSSGA TGYADSV (SEQ I D NG
Jul;43(1):29-32 and Jowett et al. {2003) Scand J Gastroenterol. 38(2):164-71. An FcRn-
binding antibody can be used to ameliorate at least one symptom of IBD or to ameliorate a

clinical index of IBD.

RHEUMATOID ARTHRITIS
5 Rheumatoid arthritis is an autoimmune inflammatory disease that causes pain,

swelling, stiffness, and loss of function in the joints. Rheumatoid arthritis often présents in a
symmetrical pattern. The disease can affect the wrist joints and the finger joints closest to the
hand. 1t can also affect other parts of the body besides the joints. In addition, people with
rheumatoid arthritis may have fatigue, occasional fevers, and a general malaise. Positive

10 factors for diagnosis of rheumatoid arthritis include the “rheumnatoid factor” blood antibody
and citrulline antibody. An FcRn-binding antibody can be useful in treating, preventing, or

alleviating rheumatoid arthritis or one or more symptoms of rheumatoid arthritis.

LupPUs
' Systemic lupus erythematosus (SLE) is an autoimmune disorder that leads to

15 inflammation and damage to various body tissues. SLE can be mediated by seif-antibodies
directed against its own DNA. Lupus can affect many parts of the body, including the joints,
skin, kidneys, heart, lungs, blood vessels, and brain. Although various symptoms may
present, some of the most commeon inciude extreme fatigue, painful or swollen joints
(arthritis), unexplained fever, skin rashes, and kidney problems. Exemplary symptoms of

20 lupus include painful or swollen joints, unexplained fever, and extreme fatigue. A
characteristic red skin rash may appear across the nose and cheeks. Rashes may also occur
on the face and ears, upper arms, shoulders, chest, and hands. Other symptoms of lupus
include chest pain, hair loss, anemia, mouth ulcers, and pale or purple fingers and toes from
cold and stress. Some people also experience headaches, dizziness, depression, confusion, or

25 seizures. Positive factors for SLE diagnosis include circulating anti-nuclear antibodies, anti-
DNA antibodies, and anti-Sm antibodies. An FcRn-binding antibody can be useful in
treating, preventing, or alleviating SLE or one or more symptoms of SLE. Lupus, as used

herein includes cutaneous lupus and jupus nephritits.

IMMUNE THROMOCYTOPENIA (ITP)
30 ITP is a disease of increased peripheral platelet destruction, where patients develop

antibodies that bind to specific platelet membrane proteins, The anti-platelet antibodies
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MD0844311 (SEQ ID NO. 58) 59) (SEQ ID NO 60) 61) KG (SEQ ID NO. 62) 63)
GASNRAT SYAMY  532A- RASQPVGSYLA (SEQ I D NO QHYGHSPPYT (SEQ I D NO
Rl VPSGGGTMYADSYV GVDV ( SEQ MD084- 1303 (SEQ ID NO 64) 65) (SEQ ID NO. 66)

57) QG (SEQ ID NO 68) ID NO 69) 532A- RASQSVSSYLA ( SEQ DASNRAT QQRSNVPLT
NYNMVS Yl SPSGGSTWYADSV YHYGVDV MD073- E10
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opsonize the platelets, leading to destruction by macrophages. Attempts to treat ITP have
generally involved suppressing the immune system, which causes an increase in platelet
fevels. An FcRn-binding antibody can be useful in treating, preventing, or alleviating I'TP, or

one or more symptoms thereof.

ANKYLOSING SPONDYLITIS

Ankylosing spondylitis is an autoimmune disorder that not onty affects the spine, but
may also affect the hips, shouiders, and knees as the tendons and ligaments around the bones
and joints become inflamed, resulting in pain and stiffness. Ankylosing spondylitis tends to
affect people in late adolescence or early aduithood. An FcRn-binding antibody can be
useful in treating, preventing, or alleviating ankyiosing spondylitis, or one or more symptoms

thereof.

PEMPHIGUS

Pemphigus is an autoimmune disorder that affects mucous membranes and the skin.
The disorder is characterized by the generation of auto-antibodies against desmoglein.
Desmoglein is a protein in the family of cadherins and is involved with the formation of
desmosomes, which join cells to one another. Pemphigus can be classified as one of three
types: pemphigus vulgaris, the most common form of the disorder, wherein auto-antibodies
target desmoglein 3. In pemphigus folicaeus auto-antibodies against desmoglein | are
generated. The third type, and least common disorder is paraneoplastic pemphigus, wherein
autoantibodies target desmoplakins and which is associated with cancers such as lymphoma.
The disorders are commonly diagnosed by a dermatologist by the appearance of the skin énd
is conformed by the detection of auto-antibodies against desmoglein. Methods of treatment
include the administration of steroids and/or the administration of a CD20 antibody such as

Rituximab (Rituxan)

CANCER

“Cancer” as used herein refers to an uncontrolled growth of cells which interferes
with the normal functioning of the bodity organs and systems. Cancers which migrate from
their original Jocation and seed vital organs can eventually iead to the death of the subject
through the functional deterioration of the affected organs. Carcinomas are malignant

cancers that arise from epithelial cefls and include adenocarcinoma and squamous cell
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carcinoma. Sarcomas are cancer of the connective or supportive tissue and include
osteosarcotna, chondrosarcoma and gastrointestinai stromal tumor. Hematopoietic cancers,
such as Jeukemia, are able to outcompete the normal hematopoietic compartments in a
subject, thereby leading to hematopoietic failure (in the form of anemia, thrombocytopenia
and neutropenia) ultimately causing death. A person of ordinary skill in the art can classify a

cancer as a sarcoma, carcinoma or hematopoietic cancer.

Cancer, as used herein, includes the following types of cancer, breast cancer, biliary
tract cancer; bladder cancer; brain cancer including glioblastomas and medulloblastomas;
cervical cancer; choriocarcinoma; colon cancer; endometrial cancer; esophageal cancer;
gastric cancer; hematological neoplasms including acute lymphocytic and myelogenous
leukemia; T-cell acute lymphoblastic leukemia/lymphoma; hairy cell leukemia; chromic
myelogenous leukemia, multipie myeloma; AIDS-associated leukemias and adult T-cell
leukemia lymphoma; intraepithelial neoplasms including Bowen's disease and Paget's
disease; liver cancer; lung cancer; lymphomas inciuding Hodgkin's disease and lymphocytic
lymphomas; neurobiastomas; oral cancer including squamous cell carcinoma; ovarian cancer
including those arising from epithelial cells, stromal cells, germ cells and mesenchymal cells;
pancreatic cancer; prosfate cancer; rectal cancer; sarcomas including leiomyosarcoma,
rhabdomyosarcoma, liposarcoma, fibrosarcoma, and osteosarcoma; skin cancer including
melanoma, Kaposi’s sarcoma, basocellular cancer, and squamous cell cancer; testicular
cancer including germinal tumors such as seminoma, non-seminoma (teratomas,
choriocarcinomas), stromal tumors, and germ cell tumors; thyroid cancer including thyroid
adenocarcinoma and medullar carcinoma; and renal cancer including adenocarcinoma and

Wilms tumor. Other cancers will be known to one of ordinary skill in the art.

TREATMENT OF FETUSES

FcRn mediates the transport of maternal IgG across epithelial cell barriers to fetus.
The antibodies described herein can be used to deliver macromolecular drugs, e.g.,
antibiotics, and/or small molecules to fetuses in utero. The fetus may be suffering from a
condition or disorder {e.g., an enteric infection or metabolic disorder) that requires treatment.
The drug or molecule for treating the condition or disorder can be conjugated to a FcRn
binding antibody and administered to a pregnant woman who has an in utero fetus that is in

need of treatment. The conjugated FcRn-binding antibody binds to FcRn and is thereby
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" MAYILQS AYNML  VRSGEWBGHD 532A-
(SEQ (SEQ I D NO SI GPSGGKTVYADSV Y (SEQ I D NO M055- G
NO 84) 85) KG (SEQ ID NO 86) 87)

RASQSVSSSYLA (SEQ I D NO QQYGSSPRT (SEQ I D NO Yl RPSGCKT1YADSV FDI

MD092- 002

10

15

transported to the fetus via the placenta. The fetus receives the drug or molecule treatment.

IMMUNOADSORPTION

In some embodiments, the invention provides methods for the removal of an
unwanted therapeutic antibody from an individual. In some embodiments, the unwanted
therapeutic antibody is an IgG antibody. In some embodiments the unwanted therapeutic
antibody is an anti-VLA4 antibody such as Natalizumab (Tysabri, Biogen Idec/ Elan),
efalizumab (Raptiva, Genetech), bevacizumab (Avastin, Genentech} and Fc¢ fusion proteins

such as etanercept (Enbrel, Amgen/Wyeth}. Natalizumab monoclonal antibody therapy has

" been associated with Progressive Multifocal Leukoencephalopathy (PML). Depletion of the

therapeutic antibody from the bloodstream and/or the rest of the body may alter the
progression of PML.

In some embodiments, the treatment methods presented herein may be combined
with methods to remove or partially remove therapeutic antibodies from the bloodstream of a

subject. In some embodiments, the anti-FcRn antibodies presented herein may be combined

. with a capture protein that can bind a therapeutic antibody, the combinations resuiting in an

20

25

30

increased clearance of the therapeutic antibody from the bloodstream. In some embodiments,
the method of removal or partial removal of the therapeutic antibody from the bloodstream of
a subject is plasma exchange (PLEX). In some embodiments, the anti-FcRn antibodies can
be administered to a subject undergoing plasma exchange. In some embodiments, the anti-
FcRn antibodies can be used as an immunoadsorbant for FcRn in the plasma exchange

process.

In plasma exchange (also called apheresis or plasmapheresis) blood is taken from the
body and plasma containing an unwanted agent, such as cholesteroi or a therapeutic antibody,
is removed from the biood by a cell separator. Blood can be removed from the body in
batches or if can be removed in a continuous flow mode, with the latter allowing for the
reintroduction of the processed blood into the body. The removed plasma comprising the
unwanted agent can be discarded and the patient can receive donor plasma or saline with
added proteins in return. In some embodiments, multiple rounds of plasma exchange may be
needed to remove the unwanted agent from the blood or to lower the level of the unwanted

agent in the blood to an acceptable level. In some embodiments the blood is “filtered” and
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(SEQ ID NGO 88) 89) (SEQID NO 90) 91) KG (SEQ ID NO 92) NGO 93) The DNA
sequences of these Fab |ight chain variable regions (LV) are shown bel ow
>MD062- 009 LV kappa CAAGACATCCAGATGACCCAGICTCCAGACTCCCTGCCCGT CACCCCTGGAGAGC
5 CGGEC CTCCATCTCCTGCAGGT CTAGT CAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGATTGGTACCTGCAGAGGCCAGGGECA GIC TCC GC A GCTCCTGATCTAT TTGGTI TCTAATCG

%CCG MW%V%&QT Q%%—Wnl 1f4kthods of plasma
ATTACTGCA%%&&E?&MWA E&gcﬁﬁT FEE AR AUERGEOABT 10GGAGATTAAA

(SEQ 1D NO 94) >MD057-F02 LV kappa

CAAGACATCCAGA OETEIEr Gensr CHrrO T aeodostnaretTatheyydeyels in the blood of

CGGCCTCCA] ﬁ@mﬂﬁ%ﬁgﬁﬁ%li@gﬁ@ ARKAATERAIRNS AN edrSlogy 72:402-

CTATTTGGATT ACCT CCAGAGGOCAGCACAGT GCTOCCTGATGTAT. TTCGT TCTCATCG
COCTGACAG Gl TCAGTGGCAGTGGGTCAG GCACAGA 1111

ACACTGAACAT CAGCAGAGT GGAGGCGGAGGATGTTGERGTTT |

ATTACTGCAT BAGRE@Y 1 duch ad BECOABBEGACEAABIE] BEMMATEAAA ( SEQ

&gm?g@ﬂﬁ%&lj (Ebl'e SER &péoﬁi\eﬁ&w&coccai protein A,

GAGT CACCAWGIRITWIIC TATAOOAGTTIRG antiboAKiomBTHoodstream.

e e

TCACTAT CAREAGFETNCAA BT RGAAGT T GRNACTRATTACTGhEpaamGachan ge process,

I%g@?ﬁ@%g@g SR FRGHR GO, Gl et bl 1P abehini 86)

WMMTMW@@P@AWMW@MMWC a shorter

CGCCCTCCAL L W%Mm the blood more
CTATI TGGATI GGT ATCT GCA GCCAGGGCAGT CTCCACAGCTCCTGATCTAT
TTGGTI TCTRATOGEECC B G e CTEATACHT ST AAITCRA FEResiments, the anti-

CCACAGAT T FICAB SRR A6 ek B hla n som
ATTACTGCAT%CAAGGTCTACAAACTCCGAG&%GT c%eeee%m T CCAAATCAAA (SEQ I D

NO 97) > Rborimentss thgx@rnqugbthantzbodies can be immobilized and used in a column resulting
CAAGACAT Cirf Y b iR G T (e ehfbblitda s Thel S SdTdPe it Mt odins a
GAGCCACCCT CTCCTGCAGGECCAGT CAGAGTATTAGCAACCACTTAGICTGE! T, , o
CCAACAGAANCE2Pex e AR RO SCoM et rRathr AT EAS ir egdy and immobilized
GCCACT 1kGHAGCCAGE TCAGTGECAGT GGGTCTGCGACAGACTTCACTC

TCACCAT GCCCTAGAGCCTGAAGATI TTGCAGTI TATTACTGI CAGCAGCG

CA
Gcéﬁ ST AR ARG EEARGHEIANAD HerehQah b QNG  98)
B03 LV kappa CAAGACATCCAGATGACCCAGT CCAGCCACCCTGTC T
GTCTCCA ' theandactherpes S GGTA 25

CCAACAGAAA X e A Asb QQ%%Q@J %IM#&E@GBM CEARTAREGN alternative
CCACTGGCAT CCCAGCCAGGT TCAGT GCAGT COGT CTGGGACAGACT TCACTC

TCGC@T@@W@@@?@@A@&T@@MNW%@GA@GFAﬁW@T#fapeut*c

TGGTCACTCA Hlhit (HIH KL I FAMNAGANSaE Mo 163%5@ HQ 99) 30
>MD092- D02 LV Eapipa CAAGAC}ATCCAGATGACCCAG?GE % Kt B

GTCT CEAGGSEAVRA vascWargegsats IRy ARG ARRST é@i%@?ﬁ*}&@gAG TUTTAGCAGCAGCTACI TAG
CCTG

HUMAN LEUKOCYTE ANTIGENS
Human ieukocyte antigens (HLA) present peptides and antigens on the outside of the
cell, which are subsequently recognized by T-cells, which in their turn can activate B-cells.
The panel of HLA genes available is unique for each person. Any cell displaying an HLA
30 that is “non-self” will resalt in the induction of an immune response. In general, the more
different the “non-self” HLA from the self HLA, the stronger the immune response. For

instance, in the case of organ transplants, subjects with similar HLA genes are preferred to
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GIACCAGCAGAAACCT GGCCAGGCTCCCAGECTCCTCATCTATGGTGCATCCAGC

AGGGCCACT GECATCCCAGACAGGT TCAGTGECAGT GEGTCTGEGACAGACTTC
ACTCTCACCATCAGCAGACTGCGAGCCTGAAGA 1111GCAGTGTATTACTGICAGC

AGTATGGTAGCT CACCT CGGACGT TCGGCCAAGGGACCAAGGTGGAAATCAAA (SEQ 1D NO 100) 5
>MD090- FO9 LV | anbda CAGAGCCCTTTGACTCAGCCACCCTCAGCA CTGAGACCCCCGGEECAGAGAGTC
ACCAT CT CT ishirhZE GKeARIUAE IO ACA T 6:phAtd ABA ARITKoHAAEYEGedn found to be

A&A&A&TW CATCTATAGTGATAATCAGCG 10
GCCCTCAGEP TR Al Seeil &Eﬁ%ﬁgﬂm

CTGGOCAT CAGT GOGRTECATHIIHGAROAT GAGHGE GAATIAT GAGEGTGGASEATe asing the level of
mm%%ﬂ@%&gﬁﬂ%%%%%%%%@%&%ﬁ@ D NG 101)

15>MD084- BYI"
CAGAGCGCMBATI GAGACASICTHAAGTETIEEET 6T COBRUBEASAGAEAG  BAring organ

CCATCACCT AAATT TAAGTATGITTCTEGGTTTCAACA .
GAA&CACI%%%%‘?’XWK A‘i‘&%i\‘t’ﬁfﬁi@ Gfgan transplation s
GGGATCOCT RMIGISRTEN GF GTERERFCONATY CHOGRARGAGASENT EPEIGAREA Rldergoing organ

AT ACT AP RAT R A U P ARt A o)

>MD073- E1ectivedammpgen 28nsplation is administered an anti-FcRn antibody. Assays for measuring

CAA T 8 TGTCTCCAGGGGAAA

A G OO SR A A R PR AT T AGCCTGGTA
CCAACAGAAACCT GGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGGECATCCCAGCCAGE TCAGT GGCAGTGEETCTGEGACAGACTTCACTC
TCACCATCAGCAGCCTAGAGCCTGAAGA 111GCAGITTATTACTGTCAGCAGCG 30

TAGCAACT GBRERCTEATTERT CGCGCGGAGGGACCAAGE GGAGATCAAA (SEQ I D NO  103)

> -

Ck/[g:\lg\gmo Fé-]l'--raéf%nbgéaia W i Ei}eéldap‘ &g&aﬁ%&r&g\d herein and/or
CCATCTCCT&IACT GaAGeECaABbEAd PGTIVEBAAGTATIRAGCCTTGTCTC CTG
GTACCAAAAGTACCCCGGCAAAGCCCCCAAACTCATCA 1 | 1ATGGGGACAGTCA
CCCECT CCCGAGH bédspbel Whelelhstioblirt Glavi el RARGIofdeletiRg the presence
TCCCTGACAATCTCIGGGCTCCA GGCTGAGRACGAGGCTGATTATTACTGTTGCT _
CATATGCA BECATH? AOMTE P ecinAG PAnaprERAGETeRECEr crethod cesinguip NO 104)
EXAVPLE 2 BscalBhdNPl NSt subbefiBer 10baoANTd. BeDidSsohfe. FRENehOd Lanfikdibdaeti
characterize the Fabs and cépl Lr.r esgect ive 1gd,  SPR 8500/ BI A ™

anal ysi s f4apes ¢ Salsied HecREbsy 237y (Wleksgdtedirimation At 3 compisx ant i body
g | ongsog h?étwwg%e? POSIHdihdig a‘nﬁlsodE@Rmthbicsim;'blagrﬁe?namideﬂamgl@%inulg@e ééﬁ?tac npl ary

PR 85 | ACORETM data i s provided. in Tapl es and 3, SFabs an
St 1 Bl 8 TGS S e SRS SRS T Pog 1) GIerEn i e A o o
(hFcRn) oformationfet Bre complex barieen trndhtipddyGnanad sémpie reBitive ioge ik fdomeasur ed by
SPR 8500 and by BI Al TM and is,_expressed. b D val ye nM . The bindi ng
of 8 ol onbTe SE b BU S “he Sl RUB AN et an 6 HbBMARAE Tabi 6o
11A t hr ougdmikx iStirrsamyle of subjzctutiatic: IGRIR c8mMAD sdmpiclorsgbjekatcan kdibditaivE bf of FcRn
bi ndi ng SF%bS'se Cchofs%gﬁg@ Rat Anal yses A. Binding Data Antagonistic
anti - FeRn T EEHSt 8 8560 '@gﬁ 8500 SPR 8500 SPR 8500 sol ubl e Fabs so! FAR
sot FAR sol FAB so! FAR sot h FcRn . e .

25 Another exemplary method includes: (i) administering the FcRn-binding antibody to a

subject; and (iii) detecting formation of a complex between the FcRn-binding antibody and
the subject. The detecting can include determining location or time of formation of the

complex.

The FcRn-binding antibody can be directly or indirectly labeled with a detectable

30 substance to facilitate detection of the bound or unbound antibody. Suitable detectable
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sol hFcRu 'sal rai FOTO r sbheat - EURNn Cl one # | CDnMgpH 6 KDnMopH
7.5 KanMgpH 6 KD nM (r) pH 7.5 532A-MD090-F11 9.2 19.1 31.2 9.9

532A- MD064- HO4 28 25.9 no bi ndi ng no bi ndi ng 532A- MD090- FO9 (pH dependent)
5.7 no binding no binding no binding

substances include various enzymes, prosthetic groups, fluorescent materials, luminescent

materials and radioactive materials.

Complex formation between the FcRn-binding antibody and FcRn can be detected by
measuring or visualizing either the antibody bound to the FcRn or unbound antibody.
5 Conventional detection assays can be used, e.g., an enzyme-linked immunosorbent assays

(ELISA), a radioimmunoassay (RIA) or tissue immunchistochemistry. Further to labeling
the FcRn-binding antibody, the presence of FcRn can be assayed in a sampie by a
competition immunoassay utilizing standards labeled with a detectable substance and an
unlabeted FcRn-binding antibody. In one example of this assay, the biological sample, the

10 labeled standards, and the FcRn-binding antibody are combined and the amount of labeled
standard bound to the unlabeled antibody is determined. The amount of FcRn in the sample
is inversely proportional to the amount of labeled standard bound to the FcRn-binding

antibody.

Fluorophore and chromophore Jabeled antibodies can be prepared. Because

15 antibodies and other proteins absorb light having wavelengths up to about 310 nm, the
fluorescent moieties should be selected to have substantial absorption at wavelengths above
310 nm and preferably above 400 nm. A variety of suitable fluorescers and chromophores
are described by Stryer,1968, Science 162:526 and Brand, L. et al.,1972, Annu. Rev.
Biochem. 41:843 868. The antibodies can be labeled with fluorescent chromophore groups

20 by conventional procedures such as those disclosed in U.S. Pateﬁt Nos. 3,940,475, 4,289,747,
and 4,376,110. One group of fluorescers having a number of the desirable properties
described above is the xanthene dyes, which include the fluoresceins and rthodamines.
Another group of fluorescent compounds are the naphthylamines. Once labeled with a
fluorophore or chromophore, the antibody can be used to detect the presence or localization

25 of the FcRn in a sample, €.g., using fluorescent microscopy (such as confocal or

deconvolution microscopy}.

Histological Analysis. Immunohistochemistry can be performed using the antibodies
described herein. For example, the antibody can be synthesized with a label (such as a
purification or epitope tag), or can be detectably labeled, e.g., by conjugating a tabel or label-
30 binding group. For example, a chelator can be attached to the antibody. The antibody is then
contacted to a histological preparation, e.g., a fixed section of tissue that is on a microscope

slide. Afteran incubation for binding, the preparation is washed to remove unbound
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532A- MD084- 1303 (pH dependent) No fit no binding no binding no binding
532A- MD062- 009 (pH dependent) 25 no bi ndi ng no binding no binding

532A- MD055- G12 12 39.7 no binding no binding 532A- M)056-005 13.6 18.1 no
bi ndi ng no bi ndi ng 532A- MD084-611 17.4 19.6 no bi nding no bi ndi ng

532A- MD092- D02 3.9 18.7 no bi nding no binding 532A- M0073-E10 82 9.7 no
bi ndi ng ngntibobdVd TG pRBarAidMlOB It alyzed, e.g., using microscopy, to identify if the antibody
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bound to the preparation.

Of course, the antibody can be unlabeled at the time of binding. After binding and washing,

the antibody is labeled in order to render it detectable,

Protein Arrays. The FcRn-binding antibody can also be immobilized on a protein
array. The protein array can be used as a diagnostic tool, e.g., to screen medical samples
(such as isoiated celis, blood, sera, biopsies, and the like). Of course, the protein array can

also include other ligands, e.g., that bind to FcRn or to other target molecules.

Methods of producing polypeptide arrays are described, e.g., in De Wildt et al., 2000,
Nat, Biotechnol. 18:989-994; Lueking et al., 1999, Anal. Biochem. 270:103-111; Ge, 2000,
Nucleic Acids Res. 28, €3, I-VII; MacBeath and Schreiber, 2000, Science 289:1760-1763;
WO 01/40803 and WO 99/51773A1. Polypeptides for the array can be spotted at high speed,
e.g., using commercially available robotic apparati, e.g., from Genetic MicroSystems or
BioRobotics. The array substrate can be, for example, nitroceliulose, plastic, glass, e.g.,
surface-modified glass. The array can also include a porous matrix, e.g., acrylamide, agarose,

or another polymer.

For example, the array can be an array of antibodies, e.g., as described in De Wildt,
supra. Cells that produce the antibodies can be grown on a filter in an arrayed format.
Antibody production is induced, and the expressed polypeptides are immobilized to the filter
at the location of the cell. An antibody array can be contacted with a labeled target to
determine the extent of binding of the target to each immobilized antibody. Information
about the extent of binding at each address of the array can be stored as a profile, e.g., in a
computer database. The antibody array can be produced in replicates and used to compare

binding profiles, e.g., of a target and a non-target.

FACS (Fluorescence Activated Cell Sorting). The FcRn-binding antibody can be
used to label cells, e.g., cells in a sample (e.2., a patient sampie). The antibody is also
attached (or attachable) to a fluorescent compound. The celis can then be sorted using
fluorescence activated cell sorter (e.g., using a sorter available from Becton Dickinson
Immunocytometry Systems, San Jose CA; see also U.S. Patent Nos. 5,627,037; 5,030,002;
and 5,137,809). As cells pass through the sorter, a laser beam excites the fluorescent

compound while a detector counts cells that pass through and determines whether a
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fluorescent compound is attached to the cell by detecting fluorescence. The amount of label

bound to each cell can be quantified and analyzed to characterize the sample.

The sorter can also deflect the cell and separate cells bound by the antibody from
those cells not bound by the antibody. The separated celis can be cultured and/or

characterized.

In vive Imaging. Also featured is a method for detecting the presence of a FcRn-
expressing tissues in vivo. The method includes (i) administering to a subject (e.g., a patient
having an autoimmune disorder) an anti-FcRn antibody, conjugated to a detectable marker;
(ii) exposing the subject to a means for detecting said detectable marker to the FcRn-
expressing tissues or cells. For example, the subject is imaged, e.g., by NMR or other

tomographic means.

Examples of labels useful for diagnostic imaging include radiolabels such as 'L,

“'In, 1231, 99“’Tc, 3‘ZP, ‘251, 3I—I, l4(3, and HSERh, fluorescent labels such as fluorescein and
rhodamine, nuciear magnetic resonance active labels, positron emitting isofopes detectable Ey
a positron emission tomography (“PET”) scanner, chemiluminescers such as luciferin, and
enzymatic markers such as peroxidase or phosphatase. Short range radiation emitters, such
as isotopes detectable by short range detector probes can also be employed. The antibody can
be labeled with such reagents using known techniques. For example, see Wensel and
Meares, 1983, Radioimmunoimaging and Radioimmunotherapy, Elsevier, New York for
techniques reiating to the radioiabeling of antibodies and D. Colcher et al., 1986, Meth.
Enzymol. 121: 802 816.

A radiolabeled antibody can also be used for in vitro diagnostic tests, The specific
activity of a isotopically-labeled antibody depends upon the half life, the isotopic purity of

the radioactive tabel, and how the label is incorporated into the antibody.

Procedures for labeling polypeptides with the radioactive isotopes (such as 'C, *H,
g, 2, 2p, ]311) are generally known. For example, tritium labeling procedures are
described in U.S. Patent No. 4,302,438, Iodinating, tritium labeling, and **S labeling
procedures, e.g., as adapted for murine monoclonal antibodies, are described, e.g., by Goding,
J.W. (Monoclonal antibodies : principles and practice : production and application of
monoclonal antibodies in cell biology, biochemistry, and immunology 2nd ed. London ;

Orlando : Academic Press, 1986, pp 124 126) and the references cited therein. Other
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5C. hFcRn 017.4 lcon koff KD ( 17D3 3. 24E+05 5. 23E-04

procedures for iodinating polypeptides, such as antibodies, are described by Hunter and
Greenwood, 1962, Nature 144:945, David et al.,, 1974, Biochemistry 13:1014 1021, and U.S.
Patent Nos. 3,867,517 and 4,376,110, Radiolabeling elements which are useful in imaging
tnclude 12:‘I, mI, '“In, and 9“;’"‘Tc, for example. Procedures for iodinating antibodies are
described by Greenwood, F. et al., 1963, Biochem. J. 89:114 123; Marchalonis, J., 1969,
Biochem. J. 113:299 305; and Morrison, M. et al., 1971, Immunochemistry 289 297.
Procedures for P™T¢ labeling are described by Rhodes, B. et al. in Burchiel, S. et al. (eds.),
Tumor Imaging: The Radioimmunochemical Detection of Cancer, New York: Masson 111
123 (1982) and the references cited therein. Procedures suitable for *''In labeling antibodies
are described by Hnatowich, D.J. et al., 1983, J. Immunol. Methods, 65:147 157, Hnatowich,
D. etal., 1984, J. Applied Radiation, 35:554 557, and Buckley, R. G. et al., 1984, F.E.B.S.
166:202 204.

In the case of a radiolabeled antibody, the antibody is administered to the patient, is
localized to cells bearing the antigen with which the antibody reacts, and is detected or
“imaged” in vivo using known techniques such as radionuciear scaﬁning using e.g., a pamma
camera or emission tomography. See e.g., A.R. Bradwell et al., “Developments in Antibody
Imaging”, Monoclonal Antibodies for Cancer Detection and Therapy, R.W. Baidwin et al.,
(eds.}, pp 65 85 (Academic Press 1985). Alternatively, a positron emission transaxial
tornography scanner, such as designated Pet VI located at Brookhaven National Laboratory,

can be used where the radiolabel emits positrons (e.g., ”C, ”‘F, i50, and l3N).

MRI Contrast Agents, Magnetic Resonance Imaging (MRI) uses NMR to visualize
internal features of living subject, and is useful for prognosis, diagnosis, treatment, and
surgery. MRI can be used without radioactive tracer compounds for obvious benefit, Some
MRI techniques are summarized in EP-A-0 502 814. Generally, the differences related to
relaxation time constants T1 and T2 of water protons in different environments is used to
generate an image. However, these differences can be insufficient to provide sharp high

resolution images.

The differences in these relaxation time constants can be enhanced by contrast agents.
Examples of such contrast agents include a number of magnetic agents paramagnetic agents
{which primarily alter T1) and ferromagnetic or superparamagnetic (which primarily alter T2
response). Chelates (e.g., EDTA, DTPA and NTA chelates) can be used to attach (and

reduce toxicity) of some paramagnetic substances (e.g., . Fe*>, Mn*2, Gd**). Other agents can
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be in the form of particles, ¢.g., less than 10 mm to about 10 nM in diameter). Particles can

have ferromagnetic, antiferromagnetic, or superparamagnetic properties. Particles can

include, e.g., magnetite (Fe;Os), y-Fe20;, ferrites, and other magnetic mineral compounds of

transition elements. Magnetic particles may inciude: one or more magnetic crystais with and
5 without nonmagnetic material. The nonmagnetic material can include synthetic or natural

polymers (such as sepharose, dextran, dextrin, starch and the like.

The FcRn-binding antibody can also be labeled with an indicating group containing of
the NMR active '°F atom, or a plurality of such atoms inasmuch as (i) substantially all of
naturally abundant fluorine atoms are the "*F isotope and, thus, substantially all fluorine

10 containing compounds are NMR active; (ii) many chemically active polyfluorinated -
compounds such as trifluoracetic anhydride are commercially available at relatively low cost;
and (iii) many fluorinated compounds have been found medically acceptable for use in
humans such as the perfluorinated polyethers utilized to carry oxygen as hemoglobin
replacements. Afier permitting such time for incubation, a whole body MRI is carried out

15 using an apparatus such as one of those described by Pykett, 1982, Sci. Am. 246:78 88 to

focate and image tissues expressing FcRn,

The disclosure also features kits comprising an antibody that binds to FcRn and
instructions for diagnostic use, e.g., the use of the FcRn-binding antibody or antigen-binding
fragment thereof, to detect FcRn, in vitro, e.g., in a sample, e.g., a biopsy or cells from a

20 patient having an autoimmune disorder, or in vivo, e.g., by imaging a subject. The kit can
further contain a least one additional reagent, such as a label or additional diagnostic agent.

For in vivo use the antibody can be formulated as a pharmaceutical composttion,

The present invention is further illustrated by the foilowing Examples, which in no
way should be construed as further limiting. The entire contents of all of the references
25 (including literature references, issued patents, published patent applications, and co-pending
patent applications) cited throughout this application are hereby expressly incorporated by

reference, in particular for the teaching that is referenced hereinabove.

EXAMPLES
Exampie 1: Cloning FcRn, FcRa-GPI And ;M
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2.59E-08 MD073 - EIO 3.59E+05 349E-03 9. 71E-09 MD090 - FII 5.94E+04
1.13E-03 1.91E-08 X0002 - AO7 -- - D. rat FcRn pH 6 | con koff KD 1703
1. 74E+04 6. 03E-03 3. 40E-07 3B3 6.83E+05 1. 04E-03 1.50E-09 Fcl 2.06E+05
3.29E-03 1.58E-08 hlgG Myel oma 1. 30E+05 1.27E-03 9. 80E-09
The full length FcRn ¢cDNA construct used for these Examples was originally

constructed in the Simister lab (Brandeis University, Waltham MA) using pcDNA6

(Invitrogen, Carlsbad, CA) as the plasmid vector (FcRn:pcDNA6). The Human p2m cDNA

construct used for these Exampies was originally constructed in the Blumberg lab (Harvard

5 Medical School, Boston, MA) using pcDNA3 (Invitrogen) as the plasmid vector
(B2M:pcDNA3).

Plasmids were transfected into One Shot TOP10 chemically competent E. coli
(Invitrogen, Carlisbad, CA) according to the manufacturer’s instruction. A single colony was
picked from each of the transformed plates, inoculated into 500-1000ml of LB medium and
10 cultured overnight in a shaker. Plasmid DNA was purified from these cultures with Maxi
Prep kit (Qiagen, Valencia, CA). The pcDNA6-Full length hFcRn plasmid construct was
digested with Nhel and Xbal. The pCDNA3.1-32-M plasmid construct was digested with
Hind III and Xba 1. The pCDNAG6-hFcRn-GPI plasmid construct was digested with Nhel
and Xba 1. The digested products were resolved on a 1% agarose gel to verify the size of the
15 insert was correct. The correct size for full-length FcRn and GPI-FcRn were about 1kb in
tength. Human 32M was about 0.4kb in length., The plasmid DNA (4 mg/ml in ethanol) was

diluted to 2mg/ml in sterile DPBS (Invitrogen, Carisbad, CA) before intra-muscular injection.

EXAMPLE 2: IMMUNIZATION OF MICE WITH FCRN-ENCODING PLASMID DNA
Balb/c mice were treated with 100 ul of 10 mM cardiotoxin {Calbiochem, San Diego)
20 5 days before plasmid DNA injection. Cardiotoxin treatment was used to provoke an
inflammatory response and to recruit antigen presenting celis (e.g., dendritic cells) to the
injected area, thereby improving antigen presentation when the protein encoded by the

plasmid was expressed.

100 pg of full-length or GPI-hFcRn plasmid construct resuspended in 50 pl of PBS
25 were injected into the anterior tibialis muscle of the mice. Mice immunized with the
combination of hFcRn and p;M received a dose of 50 pg of hFeRn plasmid in 25 pl PBS and
50 ug of B;M plasmid in 25 ul PBS. All intra-muscular injections were performed under
systemic anesthesia with pentobarbital (50 mg/kg, intraperitoneatly) or ketamine(100
mg/kg)/Xylazine(10 mg/kg). Animals were boosted with additional injections of hFcRn
30 plasmid DNA at 21 and 42 days after the first immunization using the same dose and volume

as used for the first injection.
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Mice were also boosted with the soluble form of recombinant hFcRn (shFcRn, 100
pg/mouse, intraperitoneatly) on day 76 after the initial immunization. Next, 30 to 50 pl of
sera was obtained by tail vein bleeding at 56 and 94 days afier the initial immunization. The
sera as then tested for antibody titers as described below in Example 3. In addition, mouse

5 number 182 was given an intra-venous (IV) boost with recombinant shFcRn (50 pg/mouse)
on days 129, 130 and 131 before fusion. On day 132, spleen cells from mouse number 182
were fused with NS-1 or SP2/0 myeioma cells (ATCC, Manassas, VA} as described below in
Example 4. About 35 anti-human FcRn specific mAB hybridoma lines were generated from
this fusion.

10 Mouse number 187 was further boosted IV with 50 pg of recombinant shFcRn on
days 276, 277, and 278 afier the initial immunization. On day 279, spleen cells from 187
were fused with SP2/0 myeloma cells as described below in Example 4. 10% of the resulting
fusions were plated in eleven 96 well plates. The remaining 90% of the fusions were stored
in liquid nitrogen. From the fusions plated, 35 lines that secrete mAB recognizing hFcRn

15 were generated. The immunization protocol is summarized in Table 2.

o
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TABLE 2: IMMUNIZATION PROTOCOL
’_V_n_ccina‘ No.” | Day S | Day 0, -| Day 21 i -Day" | Day56 j-Day76 Day 94 | Day .| Day.:q:Day . | Day
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S A mice | _ | [ L I T W TV 0
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GPI- «[oXin zation test with test
FoRavt treat- sHFcRn
Human ment
beta 2M
DNA
No 5 Cardio Serum Serum
DNA -1oxin test test

reat-

ment
EXAMPLE 3: ANTIBODY TITER IN MOUSE SERUM

Anti-hFcRn and anti-§,M titer in mouse serum was measured by ELISA. ELISA

plates were coated with 2 pg/mi of soluble hFcRn or hp;M (Sigma, St. Louis, MO) in ELISA

coating buffer (Sigma, St. Louis, MO). Plates were incubated at 37°C for 1 hour. The plates
were washed twice with PBS+0.05% Tween (PBST). The plates were biocked with 1% fish

gelatin in PBS for 1 hour at 37°C. The plates were washed twice with PBST. Serially diluted

mouse serum (in PBS) was added (100 pl/well} and incubated for 2 hours at 37°C. The plates
were washed 5 times with PBST. Goat anti-mouse IgG-HRP (Pierce, Rockford, ILyat 1 to

10,000 dilution was added to the plates and incubated for | hour at room temperature. The

plates were washed 5 times with PBST. Tetramethylbenzidine (TMB}) solution (KPL,
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Gaithersburg, MD) was added to the plates for color development. The substrate reaction
was stopped afier approximately 5 minutes when appropriate color developed. The plates
were read at 450 nM in a microplate reader (Bio-rad, Hercules, CA). Serum was tested in all
mice at day 56 (Figure 1). Those mice with serom reactive with hFcRn were tested again on

5 day 94 and the serum titers are shown in Figure 2.

ExaMPLE 4: HYBRIDOMA FUSIONS
Mouse 182 and mouse 187 were selected for making hybridoma fusions. The spleens
of both mice were removed and single cell suspensions of spleen cells were prepared by
teasing the spleens apart followed by repeated pipetting with 10 m! of DMEM media
10 (Invitrogen, Carisbad,CA). The spleen cells were centrifuged at 500g for 5 minutes. Red
blood cells were lysed by resuspending the spleen cells in 2 ml ACK lysis buffer (8.29 g
NH.CI, 1 g KHCOs, 37.2 mg Na;EDTA, H10 to a final volume of 1 liter, pH 7.2-7.4). The
cells were incubated on ice for 5 minutes. ACK buffer treated cells were washed three times
with DMEM. The total number of spieen cells obtained from mouse 182 was 216x10°. One
15 haif of the cells was fused with 70x10° SP2/0 myeloma cells and the other half was fused
with 27x10° NS-1 cells. |

The #182 fusion was carried out according to the method described in Currernt
Protocol of Immunology Unit 2.5, Wayne M. Yokoyama, Publisher: John Wiley and Son Inc.
Electronic version . SP2/0 fused ceils were diluted in 314 m! HAT medium and seeded onto
20 16.5 plates (96 well plate, 0.2ml/well). NS-1 fused celis were diluted in 216 ml HAT

medium and seeded onto 11 plates (96 well plate, 0.2 mi/well),

In the #187 fusion, 2x108 spleen cells were fused with 8x107 SP2/0 myeloma cells
using a protocol from “Monoclonal Antibodies” edited by J.H. Peters and H. Baumgarten,
published by Springer-Verlag, 1992, Page 149-156. New York.

25 On days 2, 3, 4, 5, 7, 9 after the fusion, half of the HAT medium was replaced with
fresh HAT medium. One to two weeks after the fusion, hybidoma cells from positive wells
(determined by clear growth under the microscope and by naked eye inspection) were
transferred to 24 well culture plates. Within 2 weeks after the fusion, hybridoma cells were

cultured in HAT media containing complete medium. On day 16, cells were transferred to
30 CDMEM without HAT.
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hFcRn hFcRn rat FcRn rat FcRn Clone # KD @H 6 KD @H 7.5 KD @H 6 KD @H 7.5
532A- MD090- F11 2.44 10.8 9.8 9.14 532A- MD064-H04 6.82 12.5 31 no binding
532A- MD090- FO9 (pH dependent) 3.64 No fit 13.9 no binding 532A- M0084- BO3
(pH dependent) 2.99 No fit 29.6 no binding 532A- M)062- 009 (pH dependent)
29.5 Na fit no fit no bindi ng 532A- MD055- G12

When the medium turned slightly vellow, an aliquot of supernatant was harvested and

screened for anti-hFeRn activity by ELISA as described in Example 3. A tota) of 384
hybridoma lines from SP2/0 -#182 spleen cell fusion were screened. A total of 60 hybridoma
lines from NS-1 -#182 spleen cell fusion were screened. Supernatants from 31 lines of SP2/0
5 fusion tested positive by ELISA for anti-hFcRn reactivity. Supernatants from § hybridoma
lines of NS-1 fusion tested positive by ELISA for anti-hFcRn reactivity. A total oft6
hybridoma lines from #182 fusion were cloned by limiting dilution and 3 subclones from

each line were selected for further characterization.

ExampLE 5: HYBRIDOMA CLONING

10 Hybridoma cloning media was prepared as follows: 12.5 mi hepes buffer solution
{100x/1M) (Invitrogen, Carlsbad, CA), 5 ml sodium pyruvate (100x/100mM) (Invitrogen,
Carlsbad, CA), 5 m! penicillin/streptomycin (100x/10,000 units) (Invitrogen, Carisbad, CA),
5 ml non-essential amino acids (100x/1 00mM) (Invitrogen, Carisbad, CA), 5 mi L-glutamine
(100%/200 mM) (Invitrogen, Carlsbad, CA), 0.5 m! 2-mercaptoethanol (1000x/5.5x10 M)

15 (Invitrogen, Carisbad, CA), 100 m!l FBS (prescreened for hybridoma growth){Cambrex, East
Rutherford, NJ), and 50 mi of hybridoma cloning factor (ICN, Irvine, CA) were added to 317
mi high glucose DMEM (Invitrogen, Carisbad, CA). The media was filtered through a 0.22
um filter and stored at 4°C.

Two days before cloning, the cDMEM culture media was replaced with hybridoma

.20 cloning media. On the day of cloning, the cells were washed once in DMEM and the celis
were counted. The cells were resuspended in cloning medium at a concentration varied from
1x10°-1x10%ml. 3000, 300 or 100 cells were transferred to 20m! cloning medium to make
concentration of 150 cells/ml, 15 celis/mli or 3 cells/mi. The cells were then transferred to 3
individual plates (one for each cell concentration) of a 96 well plate. Each well has final

25 volume of 0.2mi. The plates were incubated at 37°C, 10% CGQ;, for 1-2 weeks at which point
positive wells were counted. 20 30 clones were selected from plates with the least positive
wells and expanded into 24 well plates, The supernatants were tested by anti-FcRn ELISA as
described in Example 3 for reactivity to soluble FcRn.
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3.1 10.2 16 no bindi ng 532A- MD056- Q05 2.48 2.1 22.9 no binding

532A- MD084- 1311 3.3 2.59 6.43 no binding 532A- MD092-002 17.9 24.2 30.2 no
bi ndi ng 5324- MD073-E10 No fit No fit No fit no binding 5324- M)057- FO2 NA NA
NA no binding B. hFcRn pH 6 Kon Koff KU Ms2-C9 (Fab)

ExaMPLE 6: CELL COMPETITION ASSAY USING FCRN SPECIFIC MAB SUPERNATANTS

A. LABELING OF SYNAGIS® WITH ALEXA-FLUOR-488
Synagis® (humanized 1gG1, MedImmune, Gaithersburg, MD) was labeled with the
Alexa Fluor 488 Protein Labeling Kit (Molecular Probes/Invitrogen, Carisbad, CA) according
5 to the manufacturer’s suggested protocol. Briefly, 50 pl of I M sodium bicarbonate, pH 9.0
was added to 500 pl of a 2 mg/ml solution of 1gG in PBS. This protein solution was then
added to the Alexa Fluor 488 succinimidyl ester (dry powder) and incubated at room
temperature for { hour. The protein was purified by size-exclusion chromatography using the
kit component column (Bio-Rad BioGel P-30 Fine size exclusion purification resin). The
10 sample was loaded onto the column and eluted with PBS. The first colored band contained
the {abeled protein. The degree of labeling was determined by measuring the absorbance of

the eluted IgG at A280 and A494. The protein molar concentration was determined using the

formula:
(M) = [Aggo~ (Agos x 0.11}) x dilution factor]
15 203,000

In addition, the formuia used to derive the moles of dye per mole of protein was:

M) = Agqos x dilution factor

71,000 x protein concentration

Typically, 4 to 7 moles of Alexa-Fluor 488 were incorporated per mole of IgG.

20 B. CELL COMPETITION ASSAY WITH FCRN SPECIFIC SUPERNATANTS
293 C11 cells expressing hFcRn and human B;M were used to test FcRn mAB

supernatants in a competition assay with a fluorescently labeled [gG1. 300,000 293 C11 celis
were washed in PBS and pelleted in a table top micro-centrifuge at 2500 RPM for 5 minutes.
The pelieted cells were resuspended in 100-200 pl of supernatant from clones producing

25 FcRn specific mABs and incubated on ice for 60-90 minutes. The cells were washed twice
with binding buffer (PBS pH 6.0 10 mM EDTA). The cells were resuspended in 100 pi of
binding buffer. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled higG1 was
prepared using a kit (Molecular Probes, Eugene, OR) according to the manufacturer’s

instructions and added to each tube (100 nM in 0.6-1.5 pl). The cells were incubated for 40
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minutes on ice. The cells were washed once in binding buffer and analyzed by fluorescent
activated cell sorter (FACS) using EXPO.32 software (Beckman Coulter, Inc., Miami, FL).

The results are presented as total mean fluorescence intensity (TMFI).

Figure 3 depicts results from the 182 fusions, If the TMFI of the control tube (Alexa Fluor
488 alone and without competitor} is higher than the TMFI of the tube containing competitor

(mAB sup), the inhibition rate was calculated as follows:

TMEFT of control tube-TMF! of competitor containing tube/
TMEFI of control tube.

If TMFI of the control tube is lower than the TMFI of competitor containing tube, there is
enhancement of higG1 binding to FcRn expressing cells. The enhancement was calculated as

foliows:

TMEFI of competitor containing tube —~TMFI of control tube/
TMFTI of controi tube.

Figure 4 depict results from the 187 fusion. TMFI was calculated as fraction of cells in the
gated region multiplied by mean fluorescence in the region. The results of one experiment
indicated 11 of the supernatants tested inhibited IgG] labeled with Alexa fluor 188 binding to
293C11 cells, while 4 of the supernatants enhanced binding of IgG1 labeled with Alexa fluor
188 binding to 293C11 (Figure 4A). The results of a second experiment indicated that 3
supemnatants inhibited igG1 binding to 293 C11 cells, while 5 supernatants enhanced binding
(Figure 4B).

ExaMPLE7: CELL COMPETITION ASSAY USING PURIFIED FCRN SPECIFIC MABS

293 C11 cells expressing hFcRn and human B;M were used to tést FcRn mAB
supernatants in a competition assay with a fluorescently labeled IgG1. The celis were
washed once with binding buffer (PBS pH 6.0, 10 mM EDTA) and pelleted at 1800 RPM,
4°C in a table top centrifuge. The cells were aliquoted into micro-centrifuge tubes (1-3x10°
/vial/ m} binding buffer). The cells were pelleted in a micro-centrifuge at 2500 RPM for five
minutes. The supernatant was aspirated and the cell pellet was resuspended in 100 pl of
binding buffer. Purified FcRn specific mABs were added at various concentrations. Alexa
fluor 488 (Moiecular Probes, Eugene, OR) labeled IgG was added at a concentration of 100

nM (final concentration) to each tube. The samples were incubated at 4°C for 40 minutes.
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The samples were washed once with binding buffer and resuspended in binding buffer for
FACS analysis (Beckman Coulter, Inc., Miami, FL)). Before sample analysis the FACS was
equilibrated with binding buffer. The results are presented as total mean fluorescence
intensity (TMFI). TMF]I was calculated as percentage of cells in the gated region x mean
fluorescence in the region. The results indicated the mAB 3B3.11, mAB 484.12, mAB 31.1
and mAB 4.13 inhibited IgG1 binding to 293 C11 cells significantly (Figure 5).

ExampLE 8: CELL SURFACE STAINING FOR FCRN USING MONCCLONAL ANTIBODIES
Surface expression of FcRn using mABs was detected by FACS. Rat fibroblasts
(expressing rat FcRn/rat B2M) 293 C11 cells (expressing hFcRn/human B;M), 3T3 FcRn cells
(expressing murine FcRn/murine B;M) and COS celis transfected with plasmid pCDNAS
encoding monkey FcRN/ BoM were studied. A micro-centrifuge was used to peliet 1-3x10° of
eachcell type. The supernatant was removed and the cells were resuspended in 1 pg of mAB
labeled with Alexa 488 (Molecular Probes, Eugene, OR) in a final volume of 100 pi of
PBS/1% bovine serum albumin (pH 7.4). Purified mABs specific to FcRn were previously
labeied with Alexa Fluor 488 (Molecular Probes, Eugene, OR) using the Alexa Fluor Protein
Labeling Kit (Molecular Probes, Eugene, OR) according to the manufacturers instructions.
The cells were incubated on ice for 45 minutes and then washed once with PBS/1% bovine
serum albumin (pH 7.2). FACS analysis was performed using a Beckman Coulter, Inc.
FACS (Beckman Coulter, Inc., Miami FL}. The results are presented in Figures 6, 7, and 8.
Figure 6 shows that mABs 3B3.11, 31.1, 4.13, 4B.12 and 15B6.1 all recognized hFcRn
expressed on the cell surface of 293 C11 cells. Figure 7 shows that mABs 4.13 and 4B4.12
also recognized rat FcRn expressed on the surface of cells expressing rat FcRn while mABS
3B3.11 and 31.1 did not cross react with rat FcRn. Figure 8 shows that mABs 3B3.11,
4B4.12 and 4.13 recognized murine FcRn expressed on the cell surface of mouse 3T3 cells,

while 15B6.1 and 31.1 did not cross react,

EXAMPLE 9;  SUB-CLONING OF VARIOUS HYBRIDOMA CELL LINES

Hybridomas from mouse 187 were selected for sub-cloning. Hybridomas 6A4, 6A1,
5A4, 7D2, 4B4, 3C5, 3B3, 10B4, 1C}, and 11AS were selected for sub-cloning. Sub-cloning
was performed by limiting ditution. 3B5 clones secrets anti-h32M antibody. Between 20 and
30 sub-clones were grown and the supemnatants from the cultures were tested by ELISA as
described in Example 3. Cuiltures from 2-10 positive clones were expanded into T150 flasks

(4 flasks per clone). A total of 350-400 ml of supernatant was harvested for mAB
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purification. The mAB yield from each clone ranged from 3-20 mg. The purified mABs

were tested for FcRn blocking using the 293 C11 competition assay as described in Example

7. The mABs were titrated 2-fold from 1000 nM to 16 nM for the competition assay. A

summary of the results obtained for the 187 sub-clones and the 182 clones is presented in

5 Table 3.

Table 3. Characterization of mABs from #182 fusien apd #187 fusion

Clones ELISA Blocking test | 1gG isotyping | Blocking
(shFecRr) (sap) % of (purified)
inhibition % Inhibition
#182 lasfons
4.13 + >50 1gG1 90
15B6.1 ++ »50 IgG2a
14C5.3 + >40 igG2a
311 + =40 Gl . 93
3Cs.2 + >35 1gG2a 74
#187 lusion
3B3.11i ++ >60 1gG1 92
3B3.l6 ++ >60 1gG1 73
3B3.21 oot >60 1gGl 24
3B3.35 + >60 IgG1 86
6A4.1 + >40 igGl 42
6A4.4 + >40 1gG1 52
6A4.16 + >4() lgGl 65
6A4.17 + >4 IgGl 42
6A1.12 + pa 1gGl igG2a 35
6A1.13 + 25 IgG2a 39
6A1.29 + 33 1gG2a 81
3B5.2 (@R2m) ++ 71 igGla 90
3IBS.4{@P2m) +H 79 1gGZa 32
IBS.S(@R2m) = 63 1gG2a
3B5.9(@p2m) i+ 7i IgG2a 20
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7D2.13 + 49 1gG1 1gGoa 1
702.21 = 43

7D2.22 ¥ 49 1gG1 1gG2a 43
7D2.27 ¥ 46 IgG1 32
5A4.9 + 57

5A4.10 + 49 IgGl 63
5A4.25 + 54 IgGl 31
5A4.27 + 51 39
5A4.38 + 43 15
5A4.39 + 49 20
5A4.40 + 53 30
SA4.4% + 66 35
5A4.42 + T2

4B4.1 . 70 1gG2a

4B4.2 ++ 66 IgG2a 69
4B4.12 ++ 76 1gG2a 71
4B4.13 ++ 66 1gG2a 60
3C5.40 + 30

3C5.11 + 40

3C5.14 + 40

3C5.16 + 33

10B4.5 ++ 23 54
10B4.9 ++ 23 31
1CI1.7 = 32 1gGl 23
1C1.22 -+ 27 1gGl 61
1C1.23 ++ 32 1gGl 27
1C1.25 ks 32 IgG1 38
[1ALS 4+ 49 IgGl 13
11A59 + 43

HAS L + 43
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EXAMPLE 10: INTRACELLULAR STAINING OF FCRN
THP-1 cells (a human monocytic cell line) and Caco-2 cells (a human intestinal
5 epithelial cell line) were studied for intracellular staining of FcRn using purified monoclonal
antibodies (mABs) specific to FcRn. Aliquots of 300,000 celis/tube of THP-1 or Caco-2 cells
were pelieted and resuspended in 250 pl of BD Cytofix/Cytoperm {(BD Biosciences
Pharmingen, San Diego, CA). The cells were washed twice with 1 mi of BD Perm/wash
solution (BD Biosciences Pharmingen, San Diego, CA) and resuspended in the same
10 solution. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled mABs (10g/tube) were
added to the cells and the cells were incubated for 45 minutes on ice. The cells were washed
twice with BD Perm/wash solution (BD Biosciences Pharmingen, San Diego, CA) and
resupended in PBS/1% bovine serum albumin. The celis were analyzed by FACS (Beckman
Coulter, Inc., Miami FL). The results are presented in Figures 9 and 10 and indicated that
15 mABs 3B3.11, 31.1, 4B4.12 and 15B6.1 all effectively bound to intra-cellular FcRn in THP-
1 cells(Figure 9), while the 4.13 mAB did not. Similar results were obtained for the Caco-2
cells (Figure 10),

EXAMPLE 11: INTRACELLULAR AND SURFACE STAINING OF MOUSE SPLEEN CELLS WITH
ANTE-FCRN MABS, '

20 Forceps were used to tease apart cells from the mouse spleen. The cells were pelleted
and resuspended in ACK lysis buffer (8.29 g NH4Cl, 1g KHCO4, 37.2 mg Na;EDTA, H;0 to
a final volume of 1 liter, pH 7.2-7.4) and incubated at room temperature for 5 minutes. The
cells were washed three times-with DMEM/5% FBS(Invitrogen, Carlsbad,CA). 1x10° cells
were transferred to a microfuge tube and pelleted in a table top micro-centrifuge. For

25 intracellular staining a fixation and permeabilization step was performed as described in
Example 10. The cells were resuspended in washing buffer (PBS/1% BSA) containing 20
ug/ml mouse isotype contro! antibody and incubated on ice 20 minutes. The cells were
pelleted and Alexa 488 (Molecular Probes, Eugene, OR) labeled mABs (1 pg/tube) in 100 ul
washing buffer containing 1 pg/m! isotype control antibody was added to the cells. 'The cells

30 were incubated on ice for 40 minutes and then washed twice with washing buffer. Scatter was

gated as macrophages/monocytes enriched population using EXPO.32 software. By adjusting
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forward scatter and size scatter, macrophage/monocytes (unique population with large size
and high granuality) enriched population was analyzed. The cells were analyzed by FACS
(Beckman Couiter,Inc., Miami FL). The results are presented in Figure 11 and indicate that
mAB 4B4.12 detected mouse FcRn on the surface and intraceliularly in both spleen cells and

5 macrophage/monocytes obtained from the spieen cell population.

EXAMPLE 12: EFFECT OF ANTI-FCRN MAB 4B84.12 ON IMMUNE RESPONSE

Female Balb/c mice, 6-8 weeks old, were immunized with 50 ul of an emulsion of
complete Freund’s adjuvant mixed 1:1 with ovalbumin. Mice were immunized
subcutaneously once on each side of the flank on day 0 and boosted on day 10 with 100 ug of

10 ovalbumin/mduse. Mice were treated by injecting intra-peritoneally either the 4B4.12 mAB

specific to FcRn or the isotype control (1813; ATCC1813) antibody (1 mg/m! in PBS/mouse)
or PBS. Treatments were administered on day -1, day 0, day 1, and every other day there
after, The mice were bled on day 9 for serum samples and euthanized on day 16. A

maximum serum draw was made after euthanization. The protoco! is summarized betow in

15 Table 4,
Table 4: Treatment Protocol
Group# Treatments
Day-1 Day 0 Day +l1 Every Pay Day Day +16
1P SC other day +9 +10

I 4B4.12 4B4.12 OVA+CFA 4B4.12 4B4.12 Bleed | OVA | Assays
2 1813 1813 OVA+CFA 1813 1813 Bleed -OVA Assays
3 PBS PBS OVA+CFA PBS PBS Bleed | OVA | Assays

Spleens and draining lymph nodes were obtained and weighed in an analytical
balance. The resuits presented in Figure 12 indicate that the weight of both the spleen and
20 the draining (inguinal) lymph node was reduced in the mice treated with the 4B4.12 mAB

comapared to the 2 controls.

Ovalbumin antibody titer was measured by ELISA. Ovalbumin at a concentration of
10 ug/ml was coated on ELISA plates and blocked with PBS/1% BSA. Titrated serum
(starting with 1 to 50 then 2 fold dilution of 2 ng/ml in PBS/1% BSA) and standard mouse
25 IgG1 (mouse mAB anti-OVA) was added to the plates and incubated at 37°C for 2 hours.
Goat anti-mouse 1gG HRF (Pierce, Rockford, 1L) was added and the plates were incubated
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for 30 minutes. TMB solution (KPL, Gaithersburg, MD) was added and the color developed.
Optical density was measured at 450 nM using a microplate reader (Bio-rad, Hercules, CA).
The results are presented in Figure 13 and demonstrate that the 4b4.12 mAB significantly

reduced anti-ovaibumin serum concentration:

5 EXAMPLE 13: EFFECT OF 4B4.12 ON CATABOLISM OF SYNAGIS IN CI} MICE
CD1 Mice (n=4} (Charles River Laboratories) were injected intra-peritoneally with

Synagis Img/kg. 72 hours later, 4B4.12, MIgG1 or PBS were injected intra-peritoneally
(20mg/kg). Afier 4, 6 and 10 days, mouse serum was obtained and Synagis concentration
was determined by ELISA. Anti-human lgG (FAB’)2 antibody at the concentration of

10 100g/ml in ELISA coating buffer (Sigma) was coated on ELISA plates at 37°C for 1 hour.
After two washes with PBST, the plates were blocked with PBS/2% BSA for 1 hour at 37°C.
Following two washes, serum samples were diluted two fold starting at a 1 to 50 dilution and
added to the plates in duplicates (100 pi/well). The plates were incubated for 2 hours at 37°C.
After three washes with PBST, HRP conjugate of Goat anti-human IgG Fc was added to the

15 plates and incubated at room temperature for 40minutes. After 4 washes with PBST, TMB
substrates {KPL) were added to the plates and incubate for 5 minutes at room temperature.
The color reaction was stopped with stop solution (KPL) and the plates were read at a

microplate reader (Molecular Devices).

The results at day 4 are presented in Figure 14 and demonstrate the 4B4.12 mAB
20 increases catabolism of Synagis compared to control antibody MIgG2a or PBS. The
concentration of Synagis over 10 days in the three treatment groups is depicted in Figure 15
and demonstrates that mAb 4B4.12 increased Synagis catabolism consistently from day 4

through day 10 when compared to MlgG2a or PBS.

EXAMPLE 14: THERAPEUTIC EFFECT OF MAB 4B4.12 IN A RAT MODEL FOR
25 AUTOIMMUNE DISEASE
The experimental autoimmune disease, myasthenia gravis (EAMG), can be induced in
the rat by passive transfer of anti-AchR mAB335 (Socrates et al. Journal of
Neuroimmunology. 15:185-194 (1987)). Monoclonal antibody 4B4.12 which cross-reacts
with rat FcRn was evaluated for its ability to effect disease status in the EAMG rat model,

30 4-5 week-old female Lewis rats (75-100 g) were used. Rats were clearly ear-marked.

Monoclonal antibodies were administered intra-peritoneally 24 hours before the disease
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induction, on the day of disease induction and 24 hours after the disease induction. On the
day of disease induction, FcRn blocking or control mABs were given first intra-peritoneally
followed by intra-peritoneally injection of mAB35 two hours later. Injection volume was !
ml. Three groups (6 rats/group) of rats were used for the experiment: group 1 was treated
with mAB 4B4.12, group 2 was treated with 1813 (control mAB), group 3 was tfeated with
PBS. 48 hours after the disease induction, 100 ul of serum was obtained from each rat for the

measurement of mAB35 and mouse mABs. The protocol is summarized in Table 5.

Tabie 5: Treatment Protocol
Group# Treatments Samples
Day -1 Day 0 Day +1 Day +2
1 4B4.12 40mg/kg IP | 4B4.12 1P followed | 4B4.12 40mp/kg Bleed for serum
(2h later) by mAB35 P
lot 2 — 4.98mg/ml IP
2 1813 40mg/fkg IP 1813 IP followed 1813 40megfkg IP Bleed for serum
(2h later) by mAB35
ior 2 —4.67mé/ml IP
5 PBS PRS followed (2h PBS Bleed for seruin
iater) by mAB35 IP

Rats were observed for the signs of disease twice daily 12 hours aﬁef the disease
induction. The following scoring system was used: Grade 0, no symptoms; (1) weak grip,
fatigability and sometimes wheezing; (2) general weakness, hunched posture at rest,
decreased body weight, tremors; (3) severe weakness, moribund; and (4) death. The protocol
is summarized in Table 5. The results are presented in Table 6 and Figure 16 and

demonstrate that mAB 4B4.12 decreased disease severity in the EAMG model.

Table 6: Disease Status
Group Disease free Disease
4B4.12 2 4
1813 {mlgG2a) 0 6
PBS 0 6
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' J pwith the 4B4.12 mAB lost less weight than the corresponding control groups.

Table 7: Weight Chanpe
Group Gained weight Lost weight
4B4.12 3 3
1813 (mlgG2a) 0 [
5 PBS 1 5

EXAMPLE 15: EFFECT OF ANTIBODIES OF THE INVENTION ON HUMAN IGG CATABOLISM
INTG32B MICE
Adult TG32B mice were injected intravenously with 5 mg/kg of biotin-hlgG and 495
mg/kg of human 1gG (MP Biomedicals, Irvine, CA) at t = 0 hours (To). Then at 24, 48, 72,
10 96 and 120 hours, the mice were injected intravenously with 50 mg/kg of an antibody of the
invention. Control injections were performed at each timepoint using PBS . Blood samples
were tak.én prior to injections at all timepoints, as well as at 168 hours. Serum was prepared

and stored at --20°C until an ELISA measuring Biotin-hIgG was performed.

Streptavidin coated plates (Pierce) were rehydrated with three washes (200 pi/well) of

15 PBST (PBS containing 0.05% Tween 20), Serum samples and standards were diluted in PBS
containing 2% BSA (dilution buffer). Sample dilutions were 1:10,000, 1:20,000, 1:30,000
and 1:40,000. Standard was diluted from 200 ng/mi to 1.56 ng/ml in 2 fold dilutions. The
plates were incubated at 37°C for 2 hours followed by washing three times with PBST. Then
the plates were incubated with 100 pl/well goat anti-human Fe-HRP conjugate (Pierce)

20 diluted 1:25,000 in dilution buffer at room temperature for 30 minutes. Afier three washes of
PBST, 100 pl TMB solution (BioFx) was added to the plates and the plates were incubated in
dark at room temperature until appropriate color developed (when the wells of highest
standard turn dark blue). Then 100 pl/well of 0.25M H,SO, was added to stop the color

reaction and OD was measured at 450 nM.

25 The results showed that 3B3.11 significantly reduced the serum concentration of
Biotin-hlgG, indicating the increased catabolism of hIgG afier FcRn blockade (Fipures 18 &
19).
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10cl one, a positive control anti-rat FcRn antibody (1G3), a positive
control anti-human Fcrtn antibody (3B3), or a SA-A2 negative control. The
cell cultures were treated with ALEXAFLUOR(r) | abel ed non-specific 1gG Fc
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NM @ pH 6edpESOngddis were from Ne:i Simister of Brandeis University. For b!ockmg experiments,
FcRn expressing cells were incubated with Alexa-A488 labeled higG1 (100nM) and various
concentrations of mABs (4B4.12, 3B3.11, 31.1, 4.13 and 3B5.4 or isotype controls such as
1gGl, 1gG2a) in pH6 PBS buffer. 45 minutes later, the cells were analyzed by fluorescence
staining and TMFT was calculated (see Example 6 for detailed method). If the mAB inhibits
10 hig(G] binding to respective FcRn expressing cells above 30%, this mAb is considered a
blocking mAB in this species. For binding experiments, FcRn expressing cells were
incubated with Alexa-A488 labeled mABs (4B4.12, 3B3.11, 31.1, 4.13 and 3B5.4 or isotype
" controls such as IgG1l, TgG2a) in pH7.4 PBS buffer for 60 minutes. After one wash with PES
buffer, the cells were examined in a Coulter flow cytometer for fluorescence staining. If the
15 binding of particular mAB to the cells is significant above isotype control binding (TMFI is
50% higher), this mAb is considered capable of binding to such specses FcRn. Table 8 and

Figure 20 show a summary of the resulis.

Tabie 8: Summary of mAB for cross reactivity

_ Hinding Blocking
8 isoyre | Hunmn Monkey Rat | Mowse Human Monkey Rat | Mouse
B2 | g@2a | Yes Yes Yes | Yes Yes Yes Yes | Yes
IB3.11 10G1 Yes Yes Mo Yes Yes Yes No Mo
311 oGl Yes No No No Yes Mo No No
413 oG Yes Mo Yo | Yes Yes No Mo No
B4 l ig=2a Yes Yes Yes Yes Yes Yes Yes No
(arti- |
g2 I

20 EXAMPLE 17: MONKEY FCRN TRANSIENT TRANSFECTANTS STAINED WITH ANTI-HFCRN
MABS

Cosl cells were transfected with monkey FcRn heavy chain (in pCDNAG6) and p2M

(pED.dc) with Gene Jammer transfection reagent (Strategene). 48 hours later, the cells were
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harvested and washed once with PBS containing 0.5% BSA. 5x10° cells were incubated with

mABs for 45 minutes on ice. Then the cells were washed once with PBS containing 0.5%

BSA. The cells were then incubated with Alexa 488 labeled goat anti-mouse 1gG (1:2500

dilution) for 45 minutes on ice. After one wash, the cells were analyzed for fluorescence

5 staining in a Couiter flow cytometer. The results are expressed as TMFI.

EXAMPLE 18: WESTERN BLOTS WITH ANTI-HFCRN MABS
3 ug of soluble human FcRn (Extra-cellular domain of heavy chain and 2M) was
loaded to each lane of a 4-20% Tris-glycine gel (Invitrogen) and was run at 200V for 60
minutes. Then the gel was loaded to a gel biotting apparatus (Xcell 11, Invitrogen) with a
10 PVDF membrane (Amersham) and run at 55V for 1hr at room temperature. Then the
membrane was blocked with 5% milk in PBST (PBS plus 0.05% Tween 20) for | hour. After
that, the membrane was incubated with 10ug/ml of various mABs overnight at 4°C, After
washing twice with PBST, the membrane was incubated with goat anti-human 1gG HRP
(Southern Biotech Associates) at 1:10,000 dilution for 90 min. Afier another two washes, the
15 membrane was developéd with a ECL kit (Amersham). The results show that mAB 3B3.11,
3B3.16, 3B3.21, 3B3.35, 4.13, 15B6.1 and 31.1 recognized the human FcRn heavy chain
while 3B5.4 and 5A4.9 recognized 32M (Figure 21).

EXAMPLE 19: BIACORE ANALYSIS OF 3B3.11
A CMS5 chip (Biacore) was coated with approximately 500 RU of soluble human
20 FcRn or soluble monkey FeRn (diluted 100x into acetate at pH 4.5) using standard amine
coupling. Five five-fold serial dilutions of antibody were made, starting from an initial
concentration of 10 pg/mL, Each diiution was passed over the chip in duplicate at 50 Ol/min
for | minute. The data were soived for a 1:1 binding interaction, ‘Both bindings at pH 6 and
pH 7.4 were examined (Figure 22 and Table 9).

106



1.7 30 532A- MD056- 05 337 no bl ocking 1.4 18 5324-MD084-Bl 1 355 no bl ocking
1.9 25 532A- MD092-002 no 271blocking 1.2 15 532A-M)073-E10 110 no
bl ocki ng 377 161 532A- MD057- FO2 (anber stop) 70 no bl ocking NA NA

Table 9. Biacore analysis of anti-hFcRn mAb 3B3.11

Human FeRn
H 6.0 H7.4
mAb P P
KD Off-Rate KD Off-Rate
(nM) (sec) x 107 (nM) (sec” x 107
3B1LI 1.17 £0.39 176 £ 0.79 0.16 (n=2) 0.0145 (n=2)
3B3_11 (cyno) 3123044 5.5245.4 3244030 247423

EXAMPLE 20; EPITOPE MAPPING OF ANTI-HFCRN MABS
Soluble human FcRn and mouse monoclonal antibodies are prepared routinely in
5 house. Al reagents, buffers and chemicals were purchased form Biacore AB (Uppsala,

Sweden) unless otherwise noted.

Instrumentation and surface preparation: Analysis of macromolecular interactions
using surface plasmon resonance has been described in detail (1}. A BIACORE 3000
instrument (Biacore AB) was used and all binding interactions were performed at 25°C. A
10 carboxymethyl-modified dextran {CMS5) sensor chip (Biacore AB) was used for the analysis.
Anti-FcRn monocional antibodies was diluted to 1-10 pg/mL in 10 mM-sodium acetate (pH
5.0) and immobilized to one flow-cell of the sensor chip, using amine coupling as described
in (1). Final immobilization level was approximately 10000 Resonance Units (RU). A
control antibody surface using a separate flow-cell was created using the same procedure in
15 the presence of a non-FcRn specific antibody (mAB 1745) and served as a reference for the

binding studies.

Assay Design: The amino acid sequence of soluble human FcRn (shFcRn) was
synthesized as a continuous series of 27 peptides, with cach peptide extending 20 residues in
length. These peptides had an overlapping sequence of 10 amino acids. The peptides were

20 dissolved in 100% DMSO to a final concentration of 1-5 mg/mL. For analysis, the peptide
solutions were diluted 100-fold in HBS-N buffer (10 mM HEPES, pH 7.4; 150 mM NaCl)
and injected over the FcRn-specific antibody and reference surfaces for 3 minutes at a rate of

20 uL/min. After a 35 s. dissociation phase, the surface was regenerated by a 30 s pulse of 10
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Streptavidin binder SA-Al 1gG (negative control) NA NA 562 101 | ead 3B3
nouse anti human FcRn 1gG 9.7 lead 1G3 nouse anti-rat FcRn |igG NA NA
1,5 EXAMPLE 25: EFFI CACY TESTI NG OF FCRN BI NDI NG ANTI BODI ES I N ANI MALS
Experiments with human FcRn Knock-in Tg32B transgenic mce showed that four
consecutive daily intravenous doses of MDO-F1l1l (also referred to as M)90-F1
| and MDOMB4 gESﬁhé OpH 203 asd gﬂﬁéiautsamﬂi% SEiatadidbw e of 60 vivmival As 4 pdseivef human

(Figur os il SRR Beils A8 oTpBic 2 35Ra AR Rk B0 mad Py ° ™

rmd_er at _eI gesteéd}dcréidr thi ésls:epttﬂmtdmﬂ fio énisfre cbip staban_@e rA bufgpGeoviiiol 8 %0BHISBL1 was not
20T OHIENIU: ot A EURTIIER Wl eilpohGigfloses of MBO-FaL (20

ng/ kg and derate reductio ot'in-hlgd@ tracer in the

ser um of TG32B _m ce 10 F\Aﬁgre 25). The protocal used for testi ng antl - FcRn
1gGs in transm Se"sif)gfaﬁl?:frﬁ‘hﬁV§E~“‘B~°rt"36)cﬁeﬁ‘ij?tﬁ‘bf°f g caprafegptsd

intr aven;)yﬁhaépe%tﬁcth) bt~ aempﬁ@mmﬂa&icm yls%qrﬁ:tdalf@iﬂ Ay Fetieebate@r quantitati on
pur poses

Anti - FcRn ant di es given | avenoysly at 24, 48, 72,
06 B 2 2EEnAeraRs. Bs0sr S S BRI EG Py 9o BetR i d bl el ac 24,
48, 52 9ﬁhasé|.@0 Bdikd:v&@e%pdfi@uihﬁicatés)sp@lﬂdﬂbmcﬂla@ ef thé ﬁtide’nosﬁ’iﬁmlﬁyarﬂbbcﬁﬁ\ g
Based on ViV was chosen as lea
candi dat e F%SFJ%WEO& Etnggﬁwé‘!p%h g% qg%uéil%g%gﬁgerm ine changes that were

introduced into the MBO-F11 |ight chain is given below and in Figure 29.
The dhe g8ymmpRel ®ARARIKES: hat was required in the heavy chain was not
i ntroduced, however the allotype of the heavy chain was changed 5from AZ to

F al | ot yp&yn 1FAmSBERETAGERS NE=-GONE2 FRPERTE I GA- IGONSR ID TG4
CAGCOCAAGGCCAACCCCACT GTCACT CTGT TCOOGOCCT OCTCTGAGGAGCTCCAAGOC GRMLN @ GGT
CAGCCCAAGRIGAACCEEABAETEREEPENERFOCREOEHET--aETE (raAGENGEFOUIRATE) QPK ANP T
VT LFPP SSEELQA ,

Syn 562: Ac-CSAFSFYPPELQLRILRNGL-CONH2~vrmvmm mAB 3B3.11, 4.13 (SEQ IDNO: 26)

Syn 544: Ac-APGTPAFWVSGWLGPQQYLS-CONH2----—mAB 31.1 (SEQ ID NO:27)

15 EXAMPLE 21: SELECTION AND PRIMARY SCREENING OF FABS

A. SELECTION PROTOCOLS
Soluble Fabs (sFabs) were identified from a phage display 1ibréry that displays Fab
fragments. Four different selections using soluble human (shFcRn) or rat FeRn proteins and
293 C11 celis expressing the human FcRn protein were carried out, Additional selections
20 were also carried out using a combination of cells and protein targets using the same elution

strategy as outlined below:

1) Selections against biotinylated shEFcRn: Three rounds of selection against biotinylated
shFcRn were carried out with depletion on streptavidin beads. Phagemid were aliowed to
bind to target in acidic binding buffer (pH 6), and were then eluted with non-specific

25 commercial human IgG (Calbiochem, 401114 '
| http://www.emdbiosciences.com/product/401114) and monoclonal mouse anti-human
FcRn mAb (3B3) in an acidic buffer. After competitive elution, all remaining bound
phage were eluted by direct bead infection of cells. The eluted phage output was used as

input for next round of selection.
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KAT L VCL ISDP YP GA V TVAW CONST :

AACAAGGCCACACTAGT GTGTCTGATCAGTGACT TCTACCCGEGAGCTGTGACAGTGECCTGG GRMEN @
AACAAGGCCACACTAGTGTGTCTGATCAGTGACTT CTACCCGEGAG CTGTGACAGIGECTTGG K AT L V
CL /SDP YP GA VT VA W |CA DGS P VK AG VET T K P S KQSN CONST :
AAGGCAGATGGCAGCCCCGT CAAGGCOGGAGT GGAGACCACCAAACCCTCr | a71ACAGAGCAAC GRMLN

AAGGCAGAT SR R ARG T CNCACCRGEAMAREGT CTAANABNGGIMC A DG S P
VK AG VET K AASS YLS L T.P RS
mmﬁxnx&fwﬁ%§§ @%@A éh%ﬁ%ﬁ%%ﬁMN AA
CAAGTACG COGhiiad6AGTR A BLA AN TE(ACAGAAMGargt Y A ASS
YLS L T PE THE T APAECSCO\IST
TACAGCTG{I}&%QE4%1éﬁ5Eﬂéﬁﬁtﬂ%ﬁ&iﬁ%§§§¥§éﬁ§&&%§ AN TGCTCT GRMLN
. TAGAGCT ANGOE A %%TWA&AGAATGTTCA S CQ
V THEGS TVEK VAP T Am no.acid T Nucl ei c
acid (SEQ | BOYRE?““I%%)‘“""C% remaaNe ROV Ahas e W%‘(cf’s' 9? gﬁﬂj W@Pkl%a 119)*° 10GRVLN
Am no acid (\ASE@yHI}):dﬂafeci:&%fceHEAmé efuredythagecoutpu Sa€usedadNaput Tdr hpxtHEAVY
Nucl ei ¢ Aci d%\g:’éE% NO 112) 5GRMLN Nucleic Acid (SEQ ID NO 114) GRMLN

Am no Aci d 7113) HEAVY: V: V3-23; J: JN1 FRI1-H

VQLLESGGEL VOPGE, \VY: _ —— -

GAAGT TCAATT Grplisasaineanirysman FeRneritbods (AR paet CRPEMYed TGC GRVMLN:
GAGGHECACCT @TFTC%AWQI ga@am@e%zr Eﬁﬁ%@mﬁﬁ @@CE[W%QEGTMGT
VQLLESGGGL VQPGGSIRLSC  CDR1- H AASGFTES EYANGV\X/ G HEAVY:

GCTGCTTCOGGATIREA T i T2 SSATPA RHCT AP AR ide :

e T e v e s

TTGGAGTGGGT T W %@?M AEES WEBGT GRVLN:

gwmm%memmm@ammm&rmmm&mmm EW/S
SGSGGSTYY.

RETI éEQDNSKN%E%[ @W@EM Wn remaining bound phage were e'?llﬁ:egd lgf direct bead infection

CCCTTCACT AT GT TR GRasAPAACTHAE AAGAA WACTET 65 AaiT TOTRKIAIRAEABCTIINAGEECT GRMLN:
CGGTI TCACCATCTCCAGAGACAAT TCCAAGAACACGCTGTATCTGCAAAT GAACAGCCTGAGAGCC

RFETI SRONSHINKe )KL £VNSEF3 (EORB elfirBdmblcells: Three rounds of selection against hFcRn-

transfecied cells were carried out with depletion on untransfected parental cells.

Phagemid were allowed to bind to cells in acidic binding buffer (pH 6), and then were

20 eluted with non-specific human IgG and anti-Fc-Rn mAb in the same acidic buffer. After
competitive elution, all remaining bound phage were eluted by cell lysis with magnetic
streptavidin beads and subsequent infection of bacteria. The eluted phage output is used
as input for next round of selection. Selection against both soluble human FcRn protein

(shFcRn) and hFcRn-expressing cells:

25 Outputs from (1) and (2) and (4) above were used in alternate proteih:cell:protein and
cell:protein:cell (Round 1:Round2:Round3:Round4) selections using the same elution

strategy as above. ELISA Screening for Fab inhibitors of FcRn.

To identify hFcRn binders, primary screening of round 2 and/or 3 outputs from each |
selection arm described above against biotinylated shFcRn in phage ELISA was carried out,
30 Approximately 768 primary ELISA-positive Fabs on phagemid were re-arrayed, the DNA
sequenced, and further secondary screened for pH-dependent binding (pH 6 vs. pH 7.5),

species specificity (rat vs. human), beta 2 microglobulin binding, and IgG competition.
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DTAVYYCAR LSTCGELYWEQGT HEAVY: GAGGACACGGCCGTGTATTACTGIGCGAGA
CTCTCAACAGGGGAGCTCTAC TGGGEGCCAGEGCACC GAM N GAGGACACGGCCGTATATTACTGTGCGAAA
GATAC TGGGEGECCAGGECACC DTAVYYCAKIWGQGT FR4-H LVTVSS HEAVY:
CTGGTCACCGTCTCAAGC GRMLN: CTGGTCACCGTCTCATCA  (a, z) ASTKGP SVFP LAP SSKST
SGGTAALGCLVKDYFPEPVTVSWNSGALTS ( f ) ( a , z) GVHTFPAVI, @QSSGYSL SSWTVP
SSSI, GTQTYI CNNelkiPsiEkay/miiine gnique)phagemidszhat passed the sccondary ELISA screening

VEPKSCDKT, V VS HE
mew&%%% FRTREE Ay S SRR e P lonet b brefi adald

, NGKEYKGrMSigied P AEK o Simg<«SEPREPQVYTLPPS PREPQUWYT ( f ) (a, z) L PP
SRDELTKNQ\/C LTCLVKGFYPS DI AVEWE SNGQPENNYKTT PPVLD ( f ) E-M (a, z2)

f?gFFLYSKLTVEHmm@@@lMlG; ML ol FRGle G- &RMK 293 €1 calls parformpd 4 SEQ | D NO
£ N N AR AR N T 0RO G ERRAL R S 1

AI I ot ype PeRmi mmpenrcs OAll k3G sFats FoReR ni biockerg theg: r3@rmitiee it IgEa aadi no aci d

changes (h| ol d AZ to F.a roduced to
gern i ned" &5816 kc% ﬁgé lmﬂ?cﬁ’"% Pé%r VHALE Y ‘H%"%%Xg@i %’h l%'gﬁ%’“a‘%“ part of
ger m | i ni agl ratrFcRh K4 degédrtniration by Smﬁhbocpaﬁceﬁ‘tﬂi‘alblcickmgesm,QBAE&&naﬂgsnsger m | ined

had 10 a 0 S r f le

optim zat Iaf?) %%éggr@%}ﬁ@?ﬁ@ﬁ br]]dgnggb%vaﬁa g‘?pﬁa?e%gg" "0 ?“Sdét‘%&“é A afgg sequences
for Foal | atdypbE7.5 tv sohibletpecteiys gidatls (RonandiiRornd tanFeRot ia FAOSené by BRRY. 13 ami no
acid changes as conpared to parent MBO-Fl1l, the reformatted cl one was

nucl eoti de sequence optim zed for expression in CHO cell |ines. Nucleotide
sequence ExX@eridait ANptFeRNE®BSc| one 15was gi ven a DX-2500 nanme, which was
used for #gkd I :J\{%Qa 11 (&) and
DX- 2500 were lgﬁgfqg%?gﬁfgg%li?\&%ﬁ&?ﬁ?%&fﬁ?%m&{%ﬁﬁk@?@% assess bindi ng
and bl ockPaiRgtiensiareshgwn in Table 10Tap| es 14 and 15 contain the results of

Bi acore and FACS anal ysis conparing the highly purified, parental,

ger m i nedTabiel 18.c$10mmatyt @chnti@Re ph2ffiad Feb AdiinBheid TR Se‘[pjey&iss: hFcRn

i rmobi i zed on the chip and 1gG were fl owed over the chip and FACS anal ysi s

(1C50). PRt agdiv-&ki € a Nnfuv.cheRT (ahbds DodY |ntlaba [Bivabal e HV-CDR3

SDNQRPS DY TS DIRGSRNWED
IS3ZA- SGSSSNIGSNTVS (SEQ ID NO: | AAWDDSLKGWYV [{SEQ ID STWSSGGATVYYADSV] P (SEQ ID NO;
IMOOS0-FO9 | (SEQ ID NO: 28) 29} (SEQIDNQ; 30) [NO:31) KG(SEQID NO: 32) 33)

GDISQRPS EYAMG LSTGELY
1332A- TGTGSDVGSYNLYS | {SEQ ID NO: | CSYAGSGIYV (SEQID SIGSSGGQTKYADSY | (SEQ ID NO:
IMO090-F11 |(SEQ ID NO: 34) i5) {SEQ ID NQ: 36} {NO:37) KG {SEQ ID NO: 38} 39)

LVENRAS 1YSMT GHSGVGMDV
15324 RSSQSLLHSNGYNY | (SEQ ID NO: | MQAQQTPIT (SEQKSEQ ID NO:;| SIVPSGGETSYADSY | {(SEQ IDNO:
IM0062-C0S |LD{SEQ IDNQ: 40) | 41) D NO; 42) 43) KG{SEQIDNO: 44) | 45) _

LVSNRAS FYSMT GWGLDAFDY
1532A- ‘RESQSLLHGNGHTY | (SEQ D NO: | MQGLQTPRT SEQ ID NO:| GIRSSGGSTRYADSY | (SEQ ID NO:
MO0064-HO4 |LD (SEQ IDNQ: 46) |47 (SEQIDNOQ: 48} W9 KG{SEQIDNO: 50y | 51)

LGSHRAS YYEMN
532A- RSSLSLLHSNGYTYL | {SEQ ID NO: § MQPLQTPYT (SEQ 1D NGO} VISPSGGVTMYADSY { GKAFDI {(SEQ
IMROST-FO2 [D{SEQ ID NQ: 52) 53) (SEQIDNO: 54) [35) - KG (SEQ IDNQ: 56) | iDNO:5T)

QDNRRPS FYGMH GLRTFDY
S32ZA- SGDKLGDKYVS {SEQ ID NO: { QAWLSNTASVA XSEQ ID NOj GIYSSGGITGYADSY | (SEQID NO:
IM(084-BLE {(SEQ ID NO: 58) 593 (SEQID NO:&0) 61} KG{SEQ ID NO: 62) 63)

GASNRAT SYAMY
532A- RASQPVGSYLA {SEQ ID NO: | QHYGHSPPYT SEQ ID NO REVPSGGGTMYADSV| GMDV (SEQ
MO084-803 |(SEQ ID NO: 64) 65} (SEQ IDNQ: 66)  67) QG (SEQIDNO: 68) | ID NO: 69}
S32A- RASQSVSSYLA (S8EQ| DASNRAT QORINWPLT NYNMS YISPSGGSTWYADSV | YHYGMDV
IMOOT3-E1S |ID NO; 70) (SEQ ID NO: | (SEQIDNG: 72} ¥SEQ ID N KG(SEQIDNO: 74) I (SEQID NO:
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bi acore biacore bl acore biacore biacore iiE4051bl oCking) 1gGlg
l gG 190 1gG hFcRn hFcRn hFcRn hFcRn hFcRn hFcRn " hFcRo (cells)
4

Gl

K,, @H®6 Katy @H 6 Ko @H 6 Kon @H 7.4 Ka @H 7.4 Ko @H 7.
61c5r ani gom 532A410090- F11 2. 13E+06 2. 52E-04 1. 18E10 9. 09E+05 7. 02E04

10

15

20

25

71} 73y 75)
DASNRAT YYGMT GPEYFFGVY
15324 RASOSISNHLY (SEQ | {SEQ ID NO; | QQRSNWPPT SEQ ID NOJ SISPSGGHTSYADSVK| (SEQID NO:
BMO056-GOS |ID NO: 76) 77) (SEQIDNO: 78) |9y G (SEQ ID NC: B0} 8
: AAYILOS HA Y NV VRSGFWSGHD
1532A- RASQSVGSYLN (SEQ| (SEQ ID NO: | QQSYSNRIT (SEQSEQ ID NO:| SIGPSGGKTVYADSV | Y (SEQ ID NO:
MODSS-G1Z 11D NO: 82) 83) ID NO: 84) 55) KG{SEQIDNO: 86) | 87)
GASSRAT HYGMS DSWGSFPNDA
I532A RASQSVSSSYLA {(SEQ ID NO: | QQYGSSPRT SEQ ID NOJ YIRPSGGKTIYADSY | FDI(SEQ ID
'IM0052-D02 [(SEQ D NO! B8) B9) (SEQIDNO: 90} B} KG(SEQIDNO: 92y | NO:93)

The DNA sequences of these Fab light chain variable regions (LV) are shown below:

>MO0062-C09 LV kappa -
CAAGACATCCAGATGACCCAGTCTCCAGACTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGATTGGTACCTGCAGAGGCCAGGGCAGTCTCCGCAGCTCCTGATCTAT
TTGGTTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGGTCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAAGATGCTGGATTTT
ATTACTGCATGCAAGCTCAACAAACTCCGATCACCTTCGGCCAAGGGACACGACT

'GGAGATTAAA (SEQ ID NO: 94)

>M0057-F02 LV kappa

- CAAGACATCCAGATGACCTAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC

CGGCCTCCATGTCCTGCAGGTCTAGTCTGAGCCTCCTGCATAGTAATGGATACAT
CTATTTGGATTGGTACCTGCAGAGGCCAGGACAGTCTCCACAGCTCCTGATGTAT
TTGGGTTCTCATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGGTCAG
GCACAGATTTTACACTGAACATCAGCAGAGTGGAGGCGGAGGATGTTGGGGTTT
ATTACTGCATGCAACCTCTACAAACTCCGTACACTTTTGGCCAGGGGACCAAGCT
GGAGATCAAA (SEQ ID NO: 95)

>M0055-G12 LV kappa

CAAGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACA
GAGTCACCATCACTTGCCGGGCAAGTCAGAGCGTTGGCAGTTATTTAAATTGGTA
TCAGCAGAAACCAGGCGAAGCCCCTAAGGCCCTGATCTATGCTGCATACATTTTG
CAAAGTGGGGTCCCATCGAGGTTCAGTGGCAGCGGCTCTGGGACAGATTTCACTC
TCACCATCAACAGTCTACAACCTGAAGATTTTGCAACTTATTACTGTCAACAGAG
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732E40 0, 43 532A-810090- F11 (gennlined LC changes) 445E+06 7.64E-04 1.72EQ
9. 96E+05 736E44 7. 79E40 0. 38 DX-2500 (germined LC & all otype He changes)

2. 11E+06 3. 36E-04 1.60E40 1.26E+05 3. 38E-04 2. 68E40 0.65 Table 15: Biacore
anal ysis: 1gG immobilized on the chip and hFcRn were fl owed over .the chip.
Ant agoni stic anti-FeRn anti body data bi acore biacore biacore biacore

bi acore bragaoaeTAKIRGANTAATHUGEOCTOECGACCAGAGTGGATGTCAAA (SEQ ID
NO: 96)

>M0064-H04 LV kappa

5 CAAGACATCCAGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCACGGAAATGGACACAC
CTATTTGGATTGGTATCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT
TTGGTTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAAGATGTTGGGGTTT

10 ATTACTGCATGCAAGGTCTACAAACTCCGAGGACGTTCGGCCAGGGGACCAAGG

TGGAAATCAAA (SEQ ID NO: 97)

>M0056-G05 LV kappa

CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
15 GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAACCACTTAGTCTGGTT

CCAACAGAAACCTGGCCAGGC’i‘CCCAGGCTCCTCATCTATGATGCATCCAACAGG

GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC

TCACCATCAGCAGCCTAGAGCCTGAAGATTITGCAGTTTATTACTGTCAGCAGCG

TAGCAACTGGCCTCCCACCTTCGGCCAAGGGACACGACTGGAGATTAAA (SEQID
20 NG: 98)

>MG084-B03 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
CAGCCACCCTCTCCTGCCGGGCCAGTCAGCCTGTTGGCAGCTACTTAGCCTGGTA

25 CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAATAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCGCCATCAGCAGCCTGGAGCCTGAAGATTTTGGAGTGTATTACTGTCAGCACTA
TGGTCACTCACCTCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAA
(SEQ 1D NGC: 99)

30
>MG092-D02 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTG
GTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGC
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hFcRn hFcRn hFcRn hFcRn hFcRn hFcRn Clone It Ic, @H 6 lie @H 6 Ko @H 6
14,,, @H 7.4 Kw @H 7.4 Ko @H 7.4 5324-740090- F11 3. 03E+05 312E43

1. 03E-08 1.81E+05 3. 73E-03 2. 05E-08 532A40090-F11 (gerrnlined LC changes)

5. 74E+05 1. 72E-02 2. 99E-08 4. 33E+05 1.52E02 3. 52E08 DX. 2500 (germined LC &
al | otype HC changes) 5.42E+05 1.77E-02 2. 75E-OB 3. 72E+05 7.52E-02 2. 02E-08
Previ ous aqEid@CEGOCANCA0AGAEARTG TIINGETECHOAGIGGRTONGGBWURShedTEhat t he

pecame. apASTSTCARTATRA rACA ToonlicpTtaAdErFlindAiaPart Al tate™
i Mmobi | | zadTATGOIA GITAGITCGGAQETTOEGRE ARSEGGA 00RA GOEIGAANLTCAAR, the Kof f
was mnmuch T(Saﬁﬁ ﬁfNB(:){OOSJerm I ned and DX-2500 anti body at both pH 6 &

5

>M0090-F09 LV lamhda
CAGAGCGCTTTGACTCAGCCACCCTCAGCGTCTGAGACCCCCGGGCAGAGAGTC
ACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAGCTGGT
ACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTGATAATCAGCG

10 GCCCTCAGGGGTCCCTGACCGATTCGCTGGCTCCAAGTCTGGCACCTCTGCCTCC
CTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGAATATCACTGTGCAGCAT
GGGATGACAGCCTGAAGGGTTGGGTGTTCGGCGGAGGGACAAAGCTGACCGTCC
TA (SEQ ID NO: 101)

15 >MO0084-B11 LV lambda
CAGAGCGCTTTGACTCAGACACCCTCAGTGTCCGTGTCCCCCGGACAGACAGCCA
CCATCACCTGCTCTGGAGATAAATTGGGGGATAAGTATGTTTCTTGGTTTCAACA
GAAGCCAGGCCAGTCCCCTATCCTACTCCTTTATCAAGACAACAGGCGGCCCTCT
GGGATCCCTGAACGATTCTCTGGCTCCAATTCTGGGAACACAGCCTCTCTGACCA

26 TCAGCGGGACCCAGGCTATGGATGAGGCTGACTACCACTGTCAGGCGTGGCTCA
GCAATACTGCTTCCGTGGCATTCGGCGGAGGGACCAGGCTGACCGTCCTC (SEQ
ID NO: 102)

>M0073-E10 LV kappa

25 CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCACCATCAGCAGCCTAGAGCCTGAAGATTTITGCAGTTTATTACTGTCAGCAGCG

30 TAGCAACTGGCCCCTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA (SEQ ID
NO: 103)

>M0090-F1} LV lambda
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107.4. A decision was nade to affinity mature the gemlined MBO-F11 to
select for clones with inproved Koff value over DX2500. A parallel approach
was used to affinity mature the gernmined MBO-F11. Three different
libraries (LC shuffled, COR 1 & 2 and CDR 3 library) were built and are
depicted in Figure 26. A germined light chain was used to build library 2
and 3 in CAMNGCOTENTGACTUAGOETGEETEqEAIGTECTG TRl TerABAGECGRdlcact i ng t he

dent i 1 B PG EAS TR Vel G (o0 Fo MGTER AAGTpRAS TEERary that

di spl ays BabCOAagaeGT ACCTEOGAAAATEDICERAACTCATS ATTTATGBTGKE £GTIo EN

ot usi noCh R Sl g8E LRI EAP T Ao e PRat IR PR RACT Rl UG etiEE "'

sel ecti on$CARETEAL ST CROTIGGEC LA GSCIGAS CAChAQECTOA TOR TTAIOTS TABE TPr ot ei n

targets usi ons
agai nst b| o Tﬁ%éﬁﬁﬁﬁb%/&%Erbgﬁ:ﬁg?(}%?’q%ée%@?gﬁkgé r(1: pté‘giﬁ#yl at ed
shFcRn V\eﬁdSE@rIDﬂ‘e’Et 16éX with depletion on streptavidin beads. Phagem d were
allowed to bind to target in acidic binding buffer (pH 6), and were then -
eluted with parental MBO-F 11 1gGin an pH 7.4 buffer. After conpetitive
el ution/wash, all 5remai ni ng bound phage were eluted by direct bead

i nf eCtiOnEQF\MPEMsSBn}H?ﬁ‘GSiréﬁﬁgzxpﬂﬁgﬁzn%h% R used as input for next
se

round of ect1on. Round out put was used in alternate round 3 sel ection
agai ri8t hFcRn-Tq frbrebaracerize thed absoand dhpdrrespgetive 1asils BAR BRNBIAEOBE on usi ng
bi ot i nyl atefyskhfs Borfsk @6 & aem ekemﬂytamgo%eﬂ@aﬁi Ih!:tRn(?iHutﬁntdgz @ioﬁ&%hatSel ections
-agai nst hFcRn expressin . Two Tounds of selection agalnst hFcRn

10t r ansf e ®EEPoEiEyg Br mrgv%darr&tp detedtipe thPﬁ@gEﬁ@*%ﬁBRéﬁ@%%émr nd to
cells in a&hwﬁomeﬂdﬁ mﬂaxémfahse Epdds B)d aﬁlbémé&e(gg" QuerBfedBf Beit MGy S Ut ed

wi th parental inan_pH 7.4 buffer. After caonpetitive

el uti on/ widH 1o 'éLP“Pa“rFéﬁﬁi(}%cﬁ@ Bt ARy FafeRaeand b §andJ -5 Bieding WiYysis with

magnegi c Q{eﬁﬁﬁgda)‘jﬂSI"R"BSD@%S)}/QHQC@R@@Ghtﬁ:@texﬂr@sfs@l@ﬂIQ;Wanes kavet @hba. The
el ut ed phage, out is used as input for next round of selection. Two

15addi ti oﬁbﬂdmsaﬁﬁa@“efwaée?%f? &Pefé‘hi"ﬂ%"waqdﬁﬂ}%éﬂ‘ EMFcRn were carri ed
out as described in (i). ELISA SCREENI NG FOR FAD I NH BI TORS OF FCRN

To i dent i fTpblastRntiypeghdi:sSupmaraefyr sigoddii §5§0 dindingudate KalnlDdefdeRput s from
each sel e%;ddg;g @ém (fh RSrofrriA Yawsagai nst biotinyl ated shFcRn in phage

ELI SA was carried dut at 20pH 6 &% Approxi mately 1152 primary

ELI SA- pos e FaFis on phagem d were screened and DNA sequenced. One
hundred sév P?} &P 4H uni que phagemids fromthree affinity matured

i braries (16 from light chain shuffled library, 46 fromCDR 1 & 2 library
and from 116 CDR3 I|brary) that were pH i ndependent bi nders to hFcRn were

1

sel ected epd subetonet 0 Pressi 8% oS 255hakn: SPREY OPtspREs0¢ 0
phagem d ¢l o?lggs screened f ?tom LC |1 br ary had sane CDR as t?;e parent MPO-F11
f

suggest i NgoREEFRET oM andscreem g =k ategy g brgsed Fgrgem blb-!lkﬂ r the
parental clones. Affinity matured Sol FAB clones (-{165) were pubjected to
hi gh t hr opghput—SPR—amatysis andTamnked-by prl 74 gff=rate—ant—gypHtH | CD
val ues. angd there were 21 affinit iFOrratured n i brary and
one clone|fromCDRI & 2 librafy %/H’ rle B%‘?‘f%}" ed WED- FL1.

Based on phehi-gh-t-hroughput .DD Set-eenhg-—datas vat-ur-ed
MD159-009| cl one fromCDR 1 & 2 I|brar S svvap ed i R"%'@@
position pflerene affinity matuféd .w_}g% $5 75:005@PESM CPR351 i prary.
The constructed twn hybrid cl ones I\/Dl?l A01 (asl olreferred tp as ML71-A01)
and MD171} FBSMOGIOFS refered to as M71-A03) RAH corpl etB-2affi hi t yPmat ur ed
HV CDR 1,R.&.3 wi.th. gernmined|/MO0=-E11l LG sequences, __Initotal there
were 24 sPRAAMMOBHEY (parental |and &rmijned FBY-F11, 19°Fmem COREEDY ary,
1 fromCDRL& 2 library and 2lhybrid cl re sequenced, purified
in medi um SRAMEONTE (A Herepdeny repe%(f ed SPR QHEMEsi o ( TAEE 16) nafiefine
confi r nmed: i i i operties iln an Ec-EcRn bl ocki ng
assay using FACS anal ysis, 10Table 16: Top 22 affi nity matured so! FAB
bi ndi ng ki netics, ranking and HV-CDR sequences 1 st M snb sca-2nd SPR pH
7.4 pH 6.0
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Fold Nd Inlpnv enenl Om Unlined MBO-F11 OH7.4 CDR Sequence Differences
Monies Cone 4 ka (13(s) kd (Ifs) KO (M ka on04) kd win So (li) pH 7A
p149. 0 Rank 92V- CDR1 84AC3R2 11V- CDR3 532A- MD171- A0O3 1.3E+05 1.7E-05 13E-10
126+05 1. 0E-04 1.46-09 F511261lbli MEM 1 WPM ' S| GSSCGWADSVKG Lsi RELv
532A4A0171- A01 1. 6E+05 2:3244 1.5E-09 15E+05 2. 9E44

532A-M0084-B03 (pH dependent) No fit no binding no binding no binding
532A-M0062-C09 (pH dependent) 25 no binding no binding no binding
532A-M0055-G12 12 39.7 no binding no binding
S32A-MOG56-GOS 13.6 i8.1 no binding no binding
5324-M0084-B1} 17.4 19.0 no binding no binding
532A-M0O092-D02 3.9 18.7 no binding no binding
532A-MO073-E10 82 9.7 no binding no binding
532A-MO0OST-FO2 29 1L3 no binding no binding
B. hFcRn pH 6
kon — koff KD
117D3 2.77E+05] 4.30E-04} 1.5E-09
B3 3.82E+06] 1.31E-03f 3.4E-10
Fei — — —
hlgG Myeloma i{— — —
EgG plasma 4.32E+03] 2.31E-03] 5.3E-07
X0002 - GOY 2.08E+04] 1.24E.04] 6.0E-08
IM0055 - G12 1.27E+06] 1.53E-02] 1.2E-08
0057 - FO2 1.48E+05] 4.26E-03] 2.8E-08
#0062 - C09 9.44E+04] 2.3BE-D3f 2.5E-08
MO064 « HO4 1.29£+405] 3.68E-03§ 2.8E-08
MO073 - E10 3.36E+058] 2.75E-02] 8.2E-08
‘|mMoog0 - F11 9.68E+04] 8.97E-04§ 9.2E-09
X000z - AGY e —_ —

5 C. hFcRn pH 7.4

kon koft KD (
1703 3.24E+05| 5.23E-04]  1.51E-09
383 7.87E+06] 1.76E-08] 5.03E-10
Fcl — - w——
higG Myeloma - e e
hlgG plasma | |— e —
Togbaz-ew - . -
MO055 - G12 2 01E+D5] 7.06E-03]  3.07E-08
0057 - FO2 3 Z5E+05] 3.67E-03]  1.13E-08
MO0B2 - 09 - e -
W0064 - HO4 1 .55E+05] 4.07E-03]  2.60E-08)
B0073 - E10 3.50E+05] 3.40E-03] 9.71E-09
M00S0 - F11 5.G4E+04] 1.13E-D3]  1.01E-08
%6002 - 40T — —

109



1.9E-09 192 25.7 3 - VOW- SI GSSGE NCYADSVKG LSI VOSY 5320401614304 1. 7E+05
2. 2E44 1. 3E49 15E+05 1.9504 1.2649 20.5 39.6 2 SYNC SI GSSCNOTHYNNVXG LAI GNY
532A40157-F09 1. 7E+05 25E44 1. 6EA9 1. 8E+05 2. 9E44 26E49 182 26.0 5 EYAMG

si GsSCci r KYAI LVKG 551 8E51 532A40157408 1. 6E+05 3. 5E44

D. rat FcRn pH 6

kon kot i)
1703 . 74E+04] B.03E-D3] 3 40E-07]
383 5.83E+05] 1.04E-03] 1.50E-09
Fel 7 .0BE+05] 3.29E-03) 1.68E-08

higG Myeloma 1.30E+C5) 1.27E-03) 9.B0E-09
higG plasma 9.13E+04]1 2 42E-03} 2.65E-08
X0602 - Go7 8.70E+04] 8.62E-04} 8.90E-09
0055 - Gi2 e e -

MO057 - FO2 e o nm
Mod62 - Cos —- —- -—
MO064 - HO4 —- - -
MOO073 - Eil e -
M0030 - F11 1.84E+04] 5,73E-041 3.12E-08
X0002 - AGT o o e

" E. rat FcRn pH 7.4

jkon koft KD
17D3 —
B3
Hals e
jhigG Myeloma |—
[haG plasma -
X0002 - GO7 -
M0055 - G2 |
/10057 - FOZ e
Imo0s2 - CoY e — —
[Mo064 - HO4 _ . o
|MoG73 - E10 - .
[mMo0s0 - F11 2.75E+04]  7.40E-04] 9.96E-DY
|X0002 - AD7 - e

T
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22E49 1. 6E+05 2.9E-04 1,5E-09 12.7 25.4 0 ELN G si GSsCGKen(yA05V16 LSCI ELS
532A40157-8104 1. 7TE+05 3. 6E44 22E-09 1. 7E+05 3.0E-04 1.0E49 12,4 25.0 10
SYNc S| GSEGEQTATADSVEG 1. 5185511 5321440159- A07 1. 9E+05 2. 6E44 1. 4E-09

1. 8E+05 25E-04 1.4E42 17.7 29.1 4 SYNC SI GSSGEOTKYADSVKG 153. 6055

Table 12A through E: Summary of in vitfro SPR 8500 binding data (Kp (nM)) of FcRr
binding antibodies; On and Off Rate Analyses

A. Binding Data

Antagenistic anti-FcRn SPR 8500 SPR 8500 SPR 8500 SPR 8500
ieG data
Format G kG ieG 1eG
bFcRn kFcRn ratFcRn ratFeRn
Clone # Ke@pH6 | Kp@pH7.5 | Ko@pH6 | Ko @pH7.5
532A-MO090-F11 244 10.8 9.8 9.14
532A-MUO064-HO04 6.82 12.5 31 no binding
532A-MG090-FO9 (pH
dependent) 364 No fit 13.9 60 binding
532A-M0O084-B03 (pH
dependent) 2.99 No fit 29.6 no binding
532A-M0062-C09 (pH
dependent) 29.5 Mo fit no fi no binding
532A-MO055-G12 3.1 10.2 16 no hinding
532 A4-M0O056-GO5 2.48 2.1 22.9 no binding
532A-M6084-B11 33 2.59 6.43 no binding
532A4-M0G092-DOZ 17.9 24.2 30.2 no binding
332A-MOOT3-EI0 No fit Mo fit No fit no binding
532A4-MO057-FO2 MA NA NA no binding
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532A40155- HO6 2. 1E+05 3. 6E44 1. 7E-09 2. 1E+05 3. 1E04 1.56.09 12.9 24.1 7
ELAKG SI GSSGEOTYYNI SVI C 5515655 5320, 40157-Al 2 1. 8E+05 4. 9244 2. 86-09
1. 5E+05 5. 1E44 23E-09 9.1 14.7 16 SYNC SLUSGEOTKYNNVI C LSI RELD

5324. MD158- 004 1.5E+05 42E44 2. 7E-09 1. 5E405 4.5E44 3.0E49 10.7 16.7 12

B. hFcRn pH 6

Kon Koft KD
MEB2-C3 (Fab) B.12E+D4| 1.60E-03] 1.07E-08
M30-F11(Fab) 6.215+04] 5.83E-04] 6.11E-08
ME2-C08 (IgG} 2.36E+058| B.95E-03] 2 O5E-0B
1MB0-F11 (1aG} 1.02E+08| 2.48E-03] 2.44E-08
383 7 30E+06] ©.40E-04] 4.08E-10
1703 817£+04] 1.61E-04| 2.22E-09
jM92-D2 3.87E404] 6.92E-04] 1.79€-08
|mM56-G05 113E+05] 2.80E-04] 2.48E-09|
lms4-Bo3 1.14E+05! 3.40E-04| 2.95E-09
SA-A0S — — —
FCl — —

human 1gG Myelomaj— —
human lgG plasma | 3.86E+04| 6.85E-04] 1.76E-08

X11-6 s - [
M55-G12 749E+04| 2.32E-041 3.10E-08
M73-E10 — — -—
M84-811 7.53E+04] 2.4B8E-04! 3.30E-09
Me4-HD4 1.04E+05| 7.08E-04] 6.82E-09
[MB0-Fog 3.14E+05] 1.14E-C3| 3.64E-D9

C. hFcRn pH 7.4

IKon Koff KD
WO-FH(Fab) 9. 12E+041 6.45E-(4| 7.08E-09
jMS0-F11 (1gG) 1.80E+05] 1.73E-03| 1.08E-08
SA-ADB ——n — —
FCI e — —
Ma4-B11 1.31E£+05] 3.41E-D4| 2.58E-09
Me4-Ho4 2.47E+05] 2.71E-03] 1.25E-08
M73-E10 — - -
M55-G12 7.78E+04] 7.97E-04] 1.02E-08
X11-5 —- —- ——
M&2-C09 —- o =
|MB2-Ci¢ igG — -—-
|ms4-B03 - -
M56-GO5 4.14E+05] 8.68E-04] 2. 10E-08
M90-FOg — —- —
383 3.41E+06] 2.30E-C3| 6.75E-10
Imsz.D2 B.16E+D4| 1.9BE-03[ 2.42E-08
1703 1.21E+051 2.42E-04] 2.01E-08
human igG Myslomag-— — e
human IgG Plasma  §-- - -
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SYNC SI GSSGGEQTRI NSVI C L51 91E141 532040167-605 1. 8E+05 4. 7544 2. 6E-09

2. 0E+05 42E44 21E49 9.5 17.9 IS SYNC SI GSCE RTAGsvic 1211153.1

532A. MD155- FO5 1. 5E+05 6. 4E44 3.11-09 1. 9E+05 45E44 2.5E-09 6.3 16.3 59
EYAl ¢ sicssccornaosVit 5 5909? 532A480158- A03 1. 4E+05 35E44 256. 09 1.4E+05
4. 5E44 3. 4E49

D. rat FcRn pH 6

Kon RoH KD

ﬁﬂBD-Fﬂ tigG) 1.18E+05} 1.17E-03| 8.BOE-08
|M9G-F11{Fab) 4.30E+04F B.72E-04]| 2.03E-0B
|M86-Fo3 3.21E+057 4 46E-03| 1.99E-08
{M52-C08 (Fab) e —

ME2.C09 d -

ME4-HD4 7.80E+D4| 2.42E-03f 310E-0B
MB4-B11 3,44E+08] 2.02E.053 B8.43E-09
M73-E10 - — -
M55.G12 1.99E+06| 3.20E-03] 1.60E-08
%11-5 R e -
MB4-BU3 1.56E+0581 4.63E-03] 2.96E-08
Mb6-G0S 4.78E+04; 109E.03] 2.29E-08
IM92-D2 4.93E+04] 1.49E-03i 3.02E-08
M 55012 1.99E+05] 3.26E-03] 1.60E-08
383 - e -

human IgG Plasma 2. 33E+05] 1.42E-03) 8 12E-09
human oG Myeloma - - -

] = =
SA-AGE = =

| E. rai FcRn pH 7.4

Kon Koft KD
{Mg0-F11 1.17E+08l 3.84E-03] 3.20E-08;
MI0-F11 G} 1.286+05] 1.14E-03] §,14E-09
SA-A0B

FCi

MEd-B11

M64-H04

M73-E10

M55-G12

X11-5

M62.C09

Me2-C09 (lgG)
|MB4a-BO3

M56-GOS

M90-FO9

3B3

Mg2-D2

1703

human IgG Myeloma
E‘human 1gG Plasma

IR IR R LR AR

PP P

PH T

;

s Rt

Hi
il

5 EXAMPLE 24: ICs) VALUES OF SFABS AND ANTIBODIES

The sFabs and 1gG antibodies of eleven exemplary antagonistic anti-FcRn clones that
were positive for FcRn binding were tested in an in vitro model for their ability to biock non-
specific human IgG-Fc binding to FcRn. Cultures of 293 C11 celis expressing human FcRn
(hFcRn) or rat FeRn (rat FcRn) were treated with an sFab or [gG1 of a binding-positive

10 clone, a positive control anti-rat FcRn antibody (1G3), a positive control anti-human FcRn

antibody (3B3), or a SA-A2 negative control. The cell cultures were treated with
ALEXAFLUOR® labeled non-specific IgG-Fc and incubated at 4°C in pH 6 bufter

conditions. The amount of IgG-Fc- FcRn binding was determined. Results of exemplary
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12.9 15.6 6 SYNC S| GSSGONTraosvi ¢ 151553. 0 532A40159, A10 42E44 2. 6E49
1, 6E+05 4. 0E44 2.5E49 10.6 18.6 13 EYALC S| GSSO00028LADsvKG LSI NELF
532A440157. 011 1. 7E+05 4..6244 2.6E49 1. 7E+05 3.9E44 2. 3E-09 9.8 19.1 14
Sync Sl GSSG CNTI NADSVI C 3. 9191031 532A40155-D12 1. 4E+05 62E44 3. 6E45

sFabs and /or the respective IgGs are presented in Table 13. The ICs; values were

determined by flow cytometry (i.e., FACS) and are expressed in nM.

Table 13: Summary of in vitro FACS inhibition data (ICso (2M)) of FcRn binding

antibodies
Antagonistic anti-FeRn FACS FACS FACS FACS
IgG data (blocking} | (blocking) | (blocking | (blocking
) )
EC50 sol FAB sof FAB 1gG IeG
hFcRn rat FcRn hFcRn rat FeRn
(cetls) {cells) (celis) (cells)
Clone # FC50 nM ICS0nM | IC50nM | IC50nM
@pH 6 @ pHG @ pH & @ pH 6
532A-M0090-F11 13 6481 2.6 4.9
531A-MOD64-HO4 no
63 blocking 1.8 20
532A-M0090-F09 (pH no
dependent) 645 blocking 4.6 5.5
S32A-MO084-B0O3 (pH no
dependent) 754 blocking 18 91
532A-MO062-C09% (pH no
dependent) 35 blocking 3.9 148
532A-M0055-G12 no
228 | blocking 1.7 30
532A-M0056-G05 no
337 blocking id 18
532A-MO084-B11 no
355 blocking 1.9 25
532A-M0092-D02 no
271 blocking 1.2 15
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1. 5E+05 4.56-04 3.0E49 8.8 16.6 18 SYNC S| GSSGGVNYADSVI C LSI DDr t
532040557- 004 5.96+05 6. 1E44 2. 7TE49 1. 8E+05 4,4E-04 2.5E49 0.9 17.0 17 SYNC
S| GSSGGOTEYADSVI CG LSI RELF 5324140155401 1. 6E45 6. 7544 3. 5E-09 125+05 51E44
2.9E49 7.9 14.6 20 SYNC si GSsGEO M ADSVKG | SI RELY 532A40157- EO5

532A4-M0073-E1Q no

110 blocking 377 161
532A-M0057-F02 (amber no
stop) 70 blocking NA NA

Streptavidin binder SA-
A2 TgG (negative control} NA NA 562 101

lead 3B3 mouse anti-
human FeRn IgG 9.7

lead 1G3 mouse anti-rat

FcRa IgG NA NA 1.5

EXAMPLE 25: EFFICACY TESTING OF FCREN BINDING ANTIBODIES IN ANIMALS
Experiments with human FcRn Knock-in Tg32B transgenic mice showed that four
consecutive daily intravenous doses of M90-F11 (also referred to as M090-F11 and M(090-
5 F11) IgG significantly reduced the serum half-life of human IgG tracer (bictinylated hlgG) at
all doses tested (50, 20, 10 and 5 mg/kg)} (Figures 23 & 24). At 50 mg/kg, four iv injections
of M35-G12 only moderately reduced the serum haif-life of tracer hIgG while M84-B11 was
not efficacious (Figure 2Z3). An experiment with single doses of M90-F11 (20 mg/kg and 5
mg/kg) showed moderate reduction of Biotin-hIgG1 tracer in the serum of TG32B mice
10 (Figare 25).

The protocol used for testing anti-FeRn igGs in transgenic mice was:

1) Administer 500 mg/kg tracer higG intravenously at time 0 (approximately 1% is

biotinylated for quantitation purposes)

2} Anti-FcRn antibodies given intravenously at 24, 48, 72, 96 and 120 hr at 50,20,10 and 5
15 mg/kg

3) Biood samples collected at 24, 48, 72, 96, 120 and 168 hours

4) Quantitate higG in serum by ELISA
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1. 8E+05 9. 6E44 2. 0E-09 1. 8E+05 31604 1, 7E49 12.6 24.1 9 SYNC

Si GSsGGOTKYADSVKG 3. 51 5051 532A- MD159- 009 1.4E+05 9. 1E44 6. 6E-09 1. 3E+05
7.9E44 6.0E49 4.9 9.5 22 VYA 0 99GS906f | SBAf| SVYG | NTGELL 532A40161406
12E+05 5. 1E44 6. 9E49 1. 7TE+05 4. 2E44 26E-09 5.6 17.7 21 SYNC

Based on the Tg mouse model in vivo data, M90-F1] was chosen as lead candidate for
further lead optimization. The 10 germline changes that were introduced into the M90-F11
light chain is given below and in Figure 29. The one germline changes that was required in
the heavy chain was not introduced, however the allotype of the heavy chain was changed

5 from AZ to F allotype.

LIGHT CONSTANT

s Q P K A NPTV T LPF P P S 28 E E L Q A
CONST: AGTCAGCCCAAGGCCAACCCCACTGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTCCAAGCC

GRMLN: GGTCAGCCCAAGGCCAACCCCACGEGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTCCARGCC
G @ P K A N P TV TUL F P P S 858 E E L ¢g A

N K A T L V CL I 5 p F Y P G A V T V A W
CONST: AACRAGGCCACACTAGTGTGTCTGATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCCTGG

GRMLN: AACAAGGCCACACTAGTGTGTCTGATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCTTSG
¥ K A T L V C L I &8 D F Y P G AV T V A W

"K A D G S P V K A GV ETTUEK P S K Q § N
CONST: AAGGCAGATGGCAGCCCCGTCARGGCGGGAGTGGAGACCACCAAACCCTCCARACAGAGCARC

GRMLN: AARGGCAGATGGCAGCCCCGTCAAGGCGEGAGTGGAGACGACCARACCCTCCARACAGAGCARC
K A D G 8§ P V K A GV E TT K P S5 K Q@ & N

¥ K ¥ A A § 5§ ¥ L 5 L T P E Q W K 8 H R 8
CONST: AACAARGTACGCCGCCAGCAGCTACCTGAGCCTGACGCCCEAGCAGTGGAAGTCCCACAGAAGC

GRMLN: AACARARGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCCGAGCAGTGGAAGTCCCACAGARAGT
N K ¥ A A § 5§ ¥ L § L T P E Q@ W K 8 H R §

Y 8 ¢ ¢ VvV T H E G 8§ T Vv E ¥ T VvV A P A E C §
CONST: TACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGRAGACAGTGGCCCCTGCAGAATGCTCT

GRMLN: TACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTACAGAATGTTCA
Yy &8 ¢ @ VvV T H EG S5 TV E K TV Aa P T E C 8

CONST Amino acid (SEQ ID NO: 107)
CONST Nucleic acid (SEQ ID NO: 108)

GRMLN Nucleic acid (SEQ ID NO: 110)
10 GRMLN Amino acid (SEQ ID NO: 109)
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S| GSSGEOTKYNNVI C 0. 91 EEL11 .. '4414141496:FI5 -9 '46465 "'"1.82433rie' "D
1: 3EFRJ8'P ''."1.4E+95""',. ,"1.6E 03-*. 2645 k N -1.34,' -, A ,-.4i4 a.
; 12, SYNC 9IGISGCCNSYACSISSG 5539V5y 532840155- H95 2. 9E+05 6. 1E43 216- 08
2. 0E+06 3.4E42 1.7E48 0.7 02 26 EYA/c 9165650015| 81 351c LSTGAI S GVBO- F11

29E+05 4. 6EA3 2. 4646 6. 5E+95 7.5E43 12E-05 1.0

HEAVY Amino Acid (SEQ ID NO: 111)
HEAVY Nucleic Acid (SEQ ID NO: 112)

5  GRMLN Nucleic Acid (SEQ ID NO: 114)
GRMLN Amino Acid (SEQ ID NO: 113)

HEAVY:V:V3~23;J:JH1
FR1-H
E v Q L L E 8 ¢ & &6 L VvV QP &€ &G 5 L R L 5 C
HEAVY: GAAGTTCAATTGTTAGAGTCTGGETGGCGETCTTGTTCAGCCTGGTGGTTCTTTACGTCTTTCTTGC

GRMLN: GAGGTGCAGCTGTTGGAGTCTGGGEGAGECT TGEGTACAGCCTGGEEGGTCCCTGAGACTCTCCTGT
E v QgL L E B 6 GG L V QP GG S5 L R L § C

CDR1-H
A A 8 G F T F 5 E Y A MG W V R Q A P G K G
HEAVY: GCTGCTTCCGGATTCACTTTCTCT GAGTACGCTATGGGT TGGGTTCGCCAAGCTCCTGGTAMRGGT

GRMLN: GCAGCCTCTGGATTCACCTTTAGC AGCTATGCCATGAGC TGGGTCCGCCAGECTCCAGGGAAGEGE
A A 58 & F T F 5 5 A Y M 5 W vV R Q A P G K G

FR2-H CDR2-H
L E W V &5 s I 6 8§ § 6 G @ T K Y A D § V K G
HEAVY: TTGGAGTGGGTTTCT TCTATCGGTTCTICTGGTGGCCAGACTAAGTATGCTGACTCCGTTARAGGET

GRMLN: CTGGAGTGGGTCTCA GCTATTAGTGGTAGTGETGGTAGCACATACTACGCAGACTCCGTGAMGGGC
L E W V 8§ A I 85 G 8§58 GG 5 T Y Y A D 5 V K G

FR3-H
R F T I 83 R D N 58 K N T L Y L Q M N 5 L R A
HEAVY: CGCTTCACTATCTCTAGAGACAACT CTAAGAATACTCTCTACTTGCAGATGARCAGCTTARGGGET

GRMLN: CGGTTCACCATCTCCAGAGACAATTCCARGARCACGCTGTATC TGCAARTGAACAGCCTGAGAGCC
R F T I 8 R D ¥ 5§ K N T L Y L @ M N 5 L R A

CDR3-H FR4~H
E D T A V Y Y C A R L §8 T G E L Y W 6 Q@ 6T
HEAVY: GAGGACACGGCOGTGTATTACTGTGCGAGA CTCTCAACAGGGGAGCTCTAC TGGGGCCAGGGCACC

GRMLN: GAGGACACGGCOGTATATTACTGTGCGARA GA. .. ... vuvevnn.. TAC TGGGECCAGGGCACC

E b T A V ¥ Y C A K Y w G 0 G T
FR4~H

L v T v 8 8
HERVY: CTGGTCACCGTCTCAAGC

GRMLN: CTGGTCACCGTCTCATCA
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1.0 25 SYNC Si GssGol it YNISvIC LSTGELL 1 st Mim scal e -2nd SPR CDR
Sequence Differences Master Clone It HV-CDRL |V-CDR2 HV- CDR3 532A- MD171- AO3
VYAMG S | GS SGGPTKYADSVKG LSI RELV 532A- MD171- A01 ' VYAMG SI GSSGGPTKYADSVKG
LS I VDS Y 532A- MD161- 1304 EYAMG S | GSSGEQTKYADSVKG LAI GDSY 532A- MD157- FO9
EYAMG S | GSSGEQTKYADSVKG LSI RELI 532A- MD157- 1308 EYAMG Sl GSSGGQTKYADSVKG
LSI RELS 532A- MD1574104 E YANG S | GS SGGQTKYADSVKG LSI RELV

{a,Zz} ASTKGPSVEFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS

T T e T e T T rp—

* (a,z) GVHTFPAVLQSSGLYSLSSVVIVPSSSLGTQTYICNVNHKPSNTKVDKK
S (f) e e  ——————— R
* (a,z) VEPKSCDETHTCHFPUAPELLGGPSVFLEPPKPKDTLMISRTPEVTCVVY
B (F) e e
- (a,z) DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQODW
S (E) e
« (a,2z) LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSPREPQVYT
P (£) e e e e e e
* {a,z) LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTBPPVLD
s () mm—ee B o e e e e
« (a,z) SDGSFFLYSKLTVDKSRWQQOGNVFSCSVMHEALHNHYTQKSLSLSPGK™
t(f) e e e e e

(a, z) (SEQ ID NO: 115)

(f) (SEQ ID NO: 116)

5 EXAMPLE 26: GERMLINING, REFORMATTING AND AFFINITY MATURATION OF PARENTAL
CLONEM90-F11 ' ‘
Allotype variation of IgG is shown in Figure 30, the three amino acid changes
(highlighted in beld) from AZ to F allotype were introduced to germlined M90-F11 IgG

which already had 10 amino acid changes as part of germlining in the light chain.

10 The parental ctone M90-F11 as germ lined had 10 amino acid changes in the light
chain and as part of iead optimization the germlined clone was reformatted to IgG which had
sequences for F allotype in the heavy chain Fc region. In total there were 13 amino acid
changes as compared to parent M90-F11, the reformatted clone was nucleotide sequence
optimized for expression in CHO cell lines. Nucleotide sequence / Geneart optimized clone

15 was given a DX-2500 name, which was used for making stable pool. Parental M90-F11,
Germlined M90-F11 (GL) and DX-2500 were characterized in vitro by Biacore and FACS to
assess binding and blocking ability.

Tabies 14 and 15 contain the results of Biacore and FACS analysis comparing the

highly purified, parentai; germlined and reformatted [gG’s:

20 Table 14: Biacore analysis: hFeRn immobilized on the chip and [gG were flowed over
the chip and FACS analysis (1C50).
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532A- MD159- A07 EYAMG S |

GSSGGQTKYADSVKG LSLGDSY 532A- MD158- HO6 EYAMG S |
GSSGGQTKYADSVKG LS / VDS F 532A- MD157- Al 2 EYAMG S| GSSGGQTKYADSVKG LS

RELD

532A- MD158- 004 EYARI G Sl GSSGEQTKYADSVKG LSI RELH 532A- M0157- 006 EYAMG S

| GSSCGEQTKYADSVKG LS/ RELS 532A- MD155- FO5 EYARI G S | GSSGCQTRYADSVKG LSI

DDSY

532A- MD158- A03 EYAMG Sl GSSGGQTKYADSVKG LSI VELD 532A- MD159410 EYAIVG S I G

SSGEQT|

10

15

20

ISY

g P b TMEdR 1T Fikoke YT Sbiadore GO Bldeted| | Hteto -
I5G IgG IgG igG oG G
L ‘ hFGRe hFeRn hFeRn hFcRn | hFcRn |  hFcRn  J50F
Clone # " Fen @PH S| Fop @pH| Ky GPH S | Kon @PH 74| Ko @PH 18] Ko @pH 74 [
5324-M0036-FH 243E+06 | 252E04 | 1.48E-4D | B.09E405 | V.02E04 T.I2EAD 0.43
|532A-M0090-F11 {germbined LC changes) 44SE+06 | TBAED4 | LTZEA0 | 9.96E+05 7.76E-04 T.75E-10 0.38
|DX-2500 {germlined LC & allotype HC changes) 244E+06 | 336E-04 | 1.6OE10 | 4.26E+06 | 3.ABE-O4 2.68E-10 0.65

Tabie 15: Biacore analysis: IgG immobilized on the chip and hFcRn were flowed over

the chip.
Antagonistic anti-FeRn antibody data bizcore biacore | biacore biacore bizcore biacore
1gG 4G loG loG igG laG

' ~hFcRn hFeRn hFeRn hFeRn hFeRn - hFeRn
Clone # Koy @EHE | Koy @pHE| Ky @pHE | Ko @PHT4| Kon @pHTA] Ky @pH T4
5324-M0080-F11 JO3E+05 | 3.12E03 | 1.03E-08 | 1.8{E+D5 3.73E03 2.05E08
532A-H100%0-F11 (germiined LC changes) 5.74E+05 | 172602 | 2.98E-0B | 4.33E+0E 1.52E-02 1.52E408
DX-2500 {germlined LC & zliotype HC changes) 6.42E+05 | 4.TTE02 | LIGEB | 3.72E+D5 T.52E02 2,02E-08

Previous experience with anti-FcRn monoclonal antibody suggested that the Koff at

pH 7.4 is very critical for in vivo efficacy of the antibody , it became apparent during biacore

analysis that when the antibody was immobilized on the chip and target hFcRn was flowed

over the chip, the Koff was much faster for germlined and DX-2500 antibody at both pH 6 &
7.4. A decision was made to affinity mature the germlined M%0-F11 to select for clones with
improved Koff value over DX2500.

A parallel approach was used to affinity mature the germlined M90-F11. Three

different libraries (LC shuffled, CDR 1 & 2 and CDR 3 library) were built and are depicted in
Figure 26. A germlined light chain was used to build library 2 and 3 in order to avoid further

sequence optimization after selecting the affinity matured lead.

SELECTION PROTOCOLS

Soluble Fabs (sFabs) were identified from the affinity matured M90-F11 phagemid

display library that displays Fab fragments. Two different selections using soluble human

(shFcRn) and 293 C11 cells expressing the human FcRn protein were carried out using three

different affinity matured libraries. Additional selections were also carried out using a

combination of cells and protein targets using the same elution strategy as outlined below:
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532A. MD155-D12 EYAMG S | GSSGEQTKYADSVKG LSI DDFY 532A- MD157. 004 E YANG

SI GSSGEQTKYADSVKG LSI RELF 532A- MD155- Q1 EYAMG S | GSSGGQTKYADSVKG LS |
GSSGGEQTKYADSVKG LS |V DSY 532A- M0159- 009 VYAMG
SI GSSGEPTKYADSVKG LS TCGELY 532A- MD161- Q06 EYAMG S |

532A- M0157-805 EYAMG S |

GS SGGQTKYADSVKG LS

RELY

| RELH i tVareCl' .1ff, al I/ if.MWO TWAVSAM al ?TM LT:in 532A- M)155- HO5

EYARI G S HGSSCRREKYARRMKEEbloBTEA S hF ERAMGVSroun d59  SERFEIHKIARSMIEsiny RIGEL Y

10

15

20

25

30

shFcRn were carried out with depletion on streptavidin beads. Phagemid were
allowed to bind to target in acidic binding buffer (pH 6), and were then eluted with
parental M90-F11 IgG in an pH 7.4 buffer. Afier competitive elution/wash, all
remaining bound phage were eluted by direct bead infection of cells. The eluted
phage output was used as input for next round of selection. Round 2 output was used
in alternate round 3 selection against hFcRn-transfected cells followed by a fourth

round selection using biotinylated shFcRn selections using the same elution strategy.

i) Selections against hFcRn expressing cells: Two rounds of selection against hFcRn-
transfected cells were carried out. Phagemid were allowed to bind to cells in acidic
binding buffer (pH 6) at 4 degree, and were then eluted with parental M90-F11 1gG in
an pH 7.4 buffer. After competitive elution/wash, all remaining bound phage were
eluted by cell lysis with magnetic streptavidin beads and Subsequent infection of
bacteria. The eluted phage output is used as input for next round of selection. Two
additional rounds of selection against biotinylated s.hFcRn were carried out as
described in (i).

ELISA SCREENING FOR FAB INHIBITORS OF FCRN

To identify hFcRn binders, primary screening of round 3 and 4 outputs from each
selection arm (4 per library) against biotinylated shFcRn in phage ELISA was carried out at
pH 6 & 7.4. Approximately 1152 primary ELISA-positive Fabs on phagemid were screened
and DNA sequenced.

One hundred seventy eight unique phagemids from three affinity matured libraries (16
from light chain shuffled library, 46 from CDR 1 & 2 library and from 116 CDR3 library)
that were pH independent binders to hFcRn were selected and subcloned for expression as
sFabs.

15 out of 16 phagemid clones screened from LC library had same CDR as the parent
M90-F11 suggesting selection and screening strategy was biased in enriching for the parental
clones. Affinity matured Sol FAB clones (~165) were subjected to high throughput SPR
analysis and ranked by pH 7.4 off-rate and by pH 6 KD values and there were 21 affinity
matured clones from CDR3 library and one clone from CDR1 & 2 library that were better
than germlined M90-Fi1. Based on the high throughput SPR screening data, affinity
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Germ i ned MBO-F11 Tabl e 16A: Sequences corresponding to Table 16 All
22 sFAB clones were reformatted to 1gG but only 8 1gG were expressed,
purified and subjected to Flexchip analysis at pH 6 & 7.4. Based on the
Fl exchip SPR 8500 data the following 4 affinity nmatured 1gG cl ones were
selected for further in vitro (Biacore analysis) 5and in vivo study in
hFcRn trams@enimiﬁ@mechmdﬁbm CD&bl &2]1Mar§|wml\swetpbej oty cmnb&rz of am no

aci d change tur lgGin
conpari so tho gF %RrRe rﬁ%;(gwg a"? é% éoﬁr ?Pk% %@4 ffinity
mat ur ed | gﬁstmdte&tWhﬁuﬂa chagudfds A@hchsié reftrrerid as MO -a0 hpmd 84017 b-APar ent

par ont ol p1fe R LA i Bt R R A aissasar

KYADSVKG  geBmIiGeBLIM9 X 1280 0equBfESSDVCSYNLVS GDSORPS CSYAGSG YV EYAI\/G
SI GSSGEQTKYADSVKG LSTGELY 532A- M3171- A03

In total there were 24 sFAB clones (parental and Germlined M90-F11, 19 from CDR3
library, 1 from CDR & 2 library and 2 hybrid clones) that were sequenced, purified in
medium scale and ranked by repeated SPR analysis (Table 16) and confirmed their
antagonistic anti-FcRn properties in an Fc-FcRn blocking assay using FACS analysis.

10 Tabie 16: Top 22 affinity matured sof FAB binding kinetics, ranking and HV-CDR

sequences
R Fold Kd tmprovement
1 5t Mim =2k -2nd SPR pH 7 .4 pH 6 . 0 vor Genmines 3041} oy74 | COR Sequence Differences
Mester Clons # T (1948} kd (s} KD (M) ka (M) | ke ) KO (M) pH7 A pHED Renk  {HV-CDR{ Hy-LoR2 HV-CDR3
SRAMOTT3-A03 UIEHS | LTEDE | B0 | 13Ee08 | 6B | 4B EUSCUORRDENRA VERMG | GIGSSGGPIRYANSVEG: | 1STRELY
S3LAMOITI-ADY 168405 | ZIE04 15604 | 16EHS | 2.9ED4 19608 192 25.7 3 JVeAMG- | SIGSSGGPIRYRDSYME | LSIVDSY
532AM0161-804 {16405 22604 135053 1.6E+05 1.9E-04 12608 05 396 2 ETAMG S1GSSGEQTHYADSYKG LRIGDEY
532AMN57-FOS 175405 | 28644 16E0% | 18E+5 | 28B4 1.6E-09 15,2 254 5 EYAMG | SIGSSGGOTHYADSVHG | LSTRELT
5324 MO157-B08 1.6E+E5 IEE04 2B 16E+05 2.9E-04 1.BE.09 127 254 g EYAMG | SIGSSGGOTHYADSVRG LSIRELS
532A-R0157-HO4 1.7E+05 S6E04 22808 1.7E+05 10E04 19E-09 124 250 10 EYAMG | SIGSSCOOTEYADSVEE LS1RELY
S3ZAMOI55-A07 196405 | 2SE04 14E0F | 1DBE«05 | 28ED4 1 4E-05 117 2.1 4 EYAMG { SIGESGGOTKYADSVHG | LSLGOSY
£32A4-H0158-Hie Z1EH05 3.5E-04 1.TE08 2AE+RE 34604 |.5E-69 128 241 H EYAMG | SIGSSGGETXYRDSVKG LSTVRSE
§I2A-MB157-A12 1.BE+D5 4.9E04 28509 1.5E+086 556404 33685 kR 14,7 16 EYEMG 51G856GOTHYRDSVEG LSIRELD
5322-M0158-Cli4 1 BE+35 §2E-04 27648 1.5E+8 45604 3.08-089 10.7 16.7 12 EYAMG | SIGSSGGOTXYADSVEG LSIFELH
532ARA0157-C05 1 BEHS 47604 26608 20E+05 42604 21E08 8.5 179 15 EYAMG | SIGSSGGOTKYROSVIKG LSIKRELS
5324-MO185-FO5 1.8E+05 54504 JIEGS 1 SE+05 4 6804 2HE-D3 8.3 16.3 12 EYRHG 5 TKYROSVES L51DRSY
BI2AME 5“2_3 1 4E+05 S6E4 25868 L AE+05 48504 JAE0S 12,8 15.6 & EYAMG $1655GGOTIYADSVEG LSIVELD
SIZAMIISSALD 1HEHDS | AZE04 | PBEDS G} LEEsDD G 4DEM 25608 148 156 13 L¥IMG | SIGESGGUTIYADSVEG | LSIRELF
532AM0157-D4! LIEHE 1 48B4 28509 176405 | 30E04 23668 9.5 18,4 84 EYAMG | SIGSSGGOTKYADSVKS | ISIRDSY
5324340186-042 14E+05 5.1E-04 36E-08 1.5E+08 4 5E64 3.0E-09 84 166 ] EYRNG SIGSSEGRTKYADSVKG L51R08Y
532800 157-DD4 LOE+05 1 BIEDR 2IEG | 1BEH0S | 44ED4 25609 1.5 7.6 57 EYAMG | SIGSSGGOTKYADSVKG | LSIRELY
512AM0155-501 + SE+05 6.7ED¢E 15608 1,7E+05 51604 25609 1.3 §4.6 20 EYRMG | SIGSSGLOTKYADSVEG LSTRELY
SI2AMOIET-EDS §.BE+05 28E0% ZOE0G $ BEHIE LIE-04 1.7E69 128 243 9 EYRMG | SIGSSGGOTHYADSVKG 1S IVISY
522AM0153-C05 1.4£+05 9.1E-04 §.6E-09 1.3E+05 7.9E-04 6.0E-09 4.9 9.5 22 VYRMG SIGSSGEPTHYADSVHG LSTGELY
532AMDL61-GO5 §.2E405 BAE04 69508 1. TE+05 4 2E-04 2.6E-08 5.6 17.7 21 EYRMG | SIGSSEGQTRYADSVEG LSTEELR
etV 1 L (| N AEHS | LB | GE B | AE S 1 BEATI . [ ATZE08 L D3 4 A i [ 6 R ST 6 TGS SEO0 ERRBEI « - JSTGAL, <

532AM0155-HDS 296+05 B4R 2.1£.08 20E+06 JAEDZ 1.7ED8 1.7 02 25 EYAMG $1G85GGOTKYADSVET LETGALS
Germineg M9L-F11 1854058 45604 24E08 | BSECS THED2 1.2E-08 L0 18 25 EYAMG | SIGSSGGOZRYRISVEG | LsTGELY
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TGEGSDVGSYNLVS GDSQRPS CSYAGSG YV VYAMG SI GSSGGPTKYADSVKG r LS' | RELO 532A-
MD171- A01 TGEGSDVGSYNI NS GDSQRPS CSYAGSA YV VYAMG SI GSSGGPTKYADSVKG St M
532A- MD159- AO7 TCEGSDVGSYNLVS GDSQRPS CSYAGSG YV ETh14Gy SI GSSGGQTKYADSVKG
"r, Lii-&13"Yt 532A- MD161- 804 TCEGSDVGSYNLVS GDSQRPS CSEAGSG YV EYAI 4G

SI GSSGEQTADSVKG LAGOS? 10 Genui ne changes , 3 changesjdue to AZ to F

al | ot ype $viaimemiscate s GDR iSemence MHfevedife sl Y- SRR Ng: 00R3

HV- CDR1l Hy=—EBR2{pfrG03

Master Cione # HV-CDR1 HY-CDR2 HV-CDR3
S32A-MO1T1-AQ3 VYAMG SIGSSGGPTKYADSVKG LSIRELV 17
532A-M0171-A01 VYAMG SIGSSGGPTKYADSVKG LSIVDSY 118
532A-M0161-B04 EYAMG STGSSGGQTKYADSVKG LAIGDSY 119
532A-M0157-FO8 EYAMG SIGSSGEQTKYADSVKG LSIRELT 120
532A-W0157-B08 EYAMG SIGSSGGOTKYADSVKG LSIRELS 121
532A-K0157-H04 EYAMG SIGSSGGOTKYADSVKG LSIRELV 122
532A-M0156-A07 EYRMG SIGSSGGRTKYADSVKG LSLGDSY 123
532A-M0158-H06 EYAMG SIGSSGGOTKYADSVKG LsIvDse | 124
532A-MO157-A%2 EYAMG SIGSSGGQTKYADSVKG LSIRELD 125
5324-M0158-C04 EYAMG SIGSSGGQTKYADSVKG LSIRELH 126
532A-M0157-C05 EYEMG SIGSSGGRTKYADSVKG LSIRELS 127
530A-MO455-705 EYAMG SIGSSGROTKYALSVRG LSIDDSY 128
532A-M0158-A03 EYAMG SIGSSGGQTKYADSVKG LSIVELD 129
532A-M0158-A10 EYAMG SIGSSGOQTKYADSVEG LSIRELF 130
533A-M0157-D11 EYAMG SIGSSGGOTKYADSVKG LSIRDSY 131
532A.M0155-D42 EYAMG SIGSSGGQTKYADSVKG LSIDDFY 132
532A-M0157-004 EYAMG S1GS8GEQTKYADSVKS LSIRELE 133
5324 -M0155-G01 EYAMG SIGSSGGOTKYADSVKG LSIRELY 134
535A-MO57-E05 - EYAMG SIGSSGCOTKYALSVKG LSIVDSY 135
5394-M0156-C.09 VYAMG | SIGSSGGRTKYADSVEG' LSTGELY 136
539A-M0551-608 EYAMG SIGSSGEQTKYADSVKSG LSIRELH 137
532A-M0155-HOS L EYAME LsT 139
T Germfined MSO-F11- 4. EYAMG .SIGSSGGOTKYADSVKG | LSTGELY i 140

Table 16A: Sequences corresponding to Tabie 16

All 22 sFAB clones were reformatted to 1gG but only 8§ IgG were expressed, purified and
subjected to Flexchip analysis at pH 6 & 7.4, Based on the Flexchip SPR 8500 data the

foliowing 4 affinity matured IgG clones were selected for further in vitro (Biacore analysis)

5 and in vive study in hFcRn transgenic mouse model.
Table 17A shows the total number of amino acid changes in the HV-CDRI &2 or 3 of the 4
affinity matured IgG in comparison to the parental or DX2500 clone.
Table 17A: Top 4 affinity matured IgG LY & HV-CDR segnences and # of mutatior
compared to parent M90-F11
10
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Parent MDO-F11 141 142 143 144 145 146 Dx22500 147 148 149 150 151 152
532A- MD171- A0O3 153 154 155 156 157 158 532A- MD171- A01 159 160 161 162 163
164 532A-MD171- AO7 165 166 167 168 169 170 532A-MD171-804

Initial Name LYLCDR1 LV-CDR2 LYLOR3 HV-CDRY HY-COR2 HY-LOR3
Parent MBO-F11 T6IGSOVGSYNLYS | GOSQRPS | -CSYAGSGIVV | DYAMG | SIGSSGGOTKYADSVEG |  LSTGRLY

DX-2500 TGTGSIVGSINIVS | GDSQRPS | CSYAGSGIVY | EYAMG | SIGSSGGQTXYADSVKS |  LSTGELY
5324 MOTT4-AD3 IGTGSOVGSTNIYS | GOSQRPS | CSVAGSGIVV | VYAMG | SIGSSGGRTKYADSVEG
532A- M0171-A01 TGTGSOVGSYNLVS | GDSQRES CSYAGSGIYV | VYRMG | SIGSSGGETXYADSVAG

5IA-MOTSOADT | DGTGSOVGSYNLYS. | . GDSQRES . ‘| “CSYAGSGIYV- | . EYAMG |- SIGSSGGQTKYADSVKG
530A-MOG1-BD4 | TGTGODVESYNLYS' | - GUSGRRS | | CSYAGSGIYV- | EYAMG ° | SIGSSGGOTKYADSVKG -

* 10 Gemnfine changes , 3 changes due lo AZ fu F allotype switch + HV-COR mutation

SEQ ID NOs LV-CDR! LV-CDR2 LV-CDR3 HV-CDRI1 HV-CDR2 HV-CDR3
Parent M90-F11 41 142 143 144 145 146
Dx-2500 147 148 149 150 151 152
532A-MOITI-AD3 | 153 154 I35 156 (157 158
S32A-MOL171-A01 | 159 160 161 162 163 ‘ 164
532A-MBIT1-A07 | 165 166 167 168 169 176
S32A-MOITI-BO4 | 1IT] 172 173 174 175 - 176

Table 17 A1 SEQ ID NOs corresponding to Table 17A

Biacore analysis of the 4 affinity matured clone done at pH 7.4 by immobilizing the IgG on
5 the chip and hFcRn flowed over and their raw data and fold improvement (Kqof and Kp) over
DX-2500 and parental M90-F11 clone is presented in Table 17B.

Table 17B: Top 4 affinity matured IgG binding kinetics, fold improvement over DX-

2500 & Parent M90-F11
Comparisen of Biacore Data done atpH 7.4 ¥ off Fold improvement aver  |K, Fold improvement over
Tione # + SPR Method | Ka s M1 | Kds-1 KD M) | DXz500 MO0-F 11 DX2500 | W90-F19
MI71.ADT 16 Diavore | 26EHS 1.92E-04 §.52E409 103 (] 58 12
M171A03 1 Biarore 1426465 28454 200809 64 1l 44 9
1M159-07 [0 Bizcore 1.27E+05 6.88E-04 5 40E-09 29 4 16 3
M161-B04 fpG Biacors 121E+05 %5764 1.06E-09 3 3 12 3
M20-Ft1 parerde! Biacose 1LOIEH5 299E43 ] 86E-08 7 1 5 ]
[1X-2500 Biscore 224E+05 {97662 8.79E-08 ; 0.15 1 011
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171 172 173 174 175 176 Table 17 Al SEQ I D NOs corresponding to Table 17A
Bi acore analysis of the 4 affinity matured cl one done at pH 7.4 by

i rmobilizing the 1gG on 5the chip and hFcRn fl owed over and their raw data
and fold i nprovenent (Koff and KD) over
clone is presented in Table 17B. Table 17B: Top 4 affinity matured 1gG

DX- 2500 & Parent MBO-F11 Conpari son

bi ndi ng ki netics,

| Mpr ovenefe

bREol QNS tgstt'l'ig ¥ th%jﬁ'fa

MBO- F11 0X2500, 11/190-E11" M1l
16 58 12 HRASESMC migpway: gG thwart 1. 42E+05 2 84E— 04 2. OOE- 09 69 I

10

15

20

fold inprovenent over
of Macrae Data done at pH 7.4 K off Fold inprovenent over

DX- 2500 and parental MO-} | |

KO Fol d

hed a@F@RﬁLIM and K04 ﬁ\ﬂzn@cm 0X2500

A0l Ig

. 26E+05

* 6 groups (1 placebo, 4 1gG, 1 Fab. 4 mice/group)

. 92E-04 1. 52E09 103

s Intravenous dose of 495 mg/kg higG + 5 mg/kg biotin-higG at time = 0 hr

s Intravenous dose of 5 or 20 mg/kg of Ab (1.67 or 6.67 mg/kg of Fab) at time = 24 hr :

M171-A01-IgG,
M171-A03-IgG,
M159-A07-1gG,

M161-B04-IgG or

S32A-M171-A01-Fab

+ Blood samples collected at 24 (pre-dose), 30, 48, 72, 96, 120 and 168 hr.

« Biotin-h]gG serum levels quantified using a streptavidin capture/Fc detection ELISA

and total IgG quantified using an Fab capture/Fc detection ELISA.

Based on the in vivo data shown in Figures 27 and 28, and Table 18 below, M0161-B04 and
MO171-A01 have been selected to be tested head to head with M90-F11 and DX-2500 in

Tg32B mice.

Table 18: Effect of affipity matured IgG and sol FAB in accelerating the hIgG
Catabolism in Tg32B Mice: 5 & 20 mg/kg Intravenous Dose (Biotin IgG & Total IgG).

% PBS control of Bintin{gG remalning i the serum at 188 hrs % PES control of tota gG remalning in the serumat 183 hrs
IgGHams mglkg 20 mylkg Smafkg 20 mglkg
{1.Tmgfkg sFAD} {8.7eplkg sFAL) [t 7mylkg sFAl) {6.7mgfkg sFAb)
Parent MSO-FH It 83 NA NA
5324 MOIT1-ADE 124 45 % 40
532A- MOETL-ADS 128 i) B4 44
532A- ¥D158-AQ7 131 58 % 40
532A- MO161-B04 150 41 6 24
SIZA-MITHADL-sFAD 152 1 140 08
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44 9 M 59. A0710 Thecorc 1.27E+05 6.88E-04 5.40E09 29 4 16 3 M 61-1344 19G
Stanm 1. 21E+05 8.57E-04 7.06E-09 23 3 12 3 MBO. 111 parental BL3CO L

1. 61E+05 199E-03 1.86E-08 7 1 5 1 DX-2500 Moore 2.24E+05 1.97E-02 8. 79E-08
1 0,151 0.21 The protocol used for testing affinity matured anti-FcRn 1gG
and sol FAB in hFcRn transgenic m ce was:

Example 27: Effect of Anti-FcRn antibodies on the catabolism of hIgG

In vivo studies with anti-FcRn antibodies demonsirated efficacy in depleting
circulating IgG. Dose dependent depletion was exhibited in two species, mice and monkeys,
5 and by two routes of administration, intravenous and subcutaneous. In monkeys, reduction of

IgG was not accompanied by any change in circulating IgA, IgM or serum albumin,
A) Effect of Anti-FcRn antibodies on the catabolism of h1gG in mice

Tg32B mice (mouse FcRn and mouse B2-macrogiobulin knock-out) / knock-in
(human FcRn and human f2-macroglobulin knock-in) were administered human IgG at day
10 0. At day ! and day 7 the mice were intravenously administered different doses of the anti-
FcRn antibodies M161-B04 (DX-2504) and M171-A01. The level of human IgG in the
serum of the mice was measured over 14 days. Asshown in Figure 31, the level of human
1gG was reduced significantly over the 14 day period for each of the antibodies administered.

The decrease in IgG was dependent on the concentration of anti-FcRn antibody administered.

15 B) Effect of Anti-FcRn antibodies on the catabolism of hIgG in mice by subcutaneous

administration.

Tg32B mice (mouse FcRn and mouse B2-macroglobulin knock-cut) / knock-in
(human FcRn and human p2-macroglobulin knock-in) were administered human IgG at day
0. At day 1 and day 7 the mice were subcutaneously administered different doses of the anti-
20 FcRn antibody M161-B04 (DX-2504). The level of human IgG in the serum of the mice was
measured over 14 days. As shown in Figure 32, the level of human IgG was reduced
significantly over the 14 day period for each of the antibodies administered. The decrease in
IgG was dependent on the concentration of anti-FcRn antibody administered. The efficacy

of subcutaneous administration is similar to intravenous administration.

25
C) Effect of Anti-FcRn antibodies on the catabolism of higG in cynomolgus monkeys
Cynomolgus monkeys were administered different doses of the anti-FcRn antibody
M161-B04 (DX-2504) and a vehicle control. Figure 33 shows the timeline of administration
(Figure 33A) and the results for the control (Figure 33B). The level of IgG in the serum of
30 the monkeys was measured over 14 days. Asshown in Figures 34-35 (individual monkeys)

and Figure 36 (group mean data), the level of IgG was reduced significantly over the 14 day
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6 groups (1 placebo, 4 I1gG | Fab. 4 mce/group) 5lntravenous dose of 495
ng/ kg hlgG + 5 ng/kg biotin-hlgGat time = 0 hr Intravenous dose of 5 or
20 ng/ kg of Ab (1.67 or 6.67 ng/kg of Fab) at time = 24 hr : ML71- A0Ol-1gG
ML71- A0O3-1gG  ML59- A07-1gG 10 ML61-B044gG or S32A-M 71-A01-Fab Bl ood
sanpl es collected at 24 (pre-dose), 30, 48, 72, 96, 120 and 168 hr.

Bi ot i n- h18608 €reaal oTviRlagtiepd @ bdnh inB’rddS TRYdaréabd i6 PE@WhddePeriRttaartRd FC

det ecti on ELISA.anq to%ﬁ{ %chgégnthi%ﬂiﬁ%i%% an F%g capture/ Fc detection
ELI SA. 158268200 YRR AVBOH AR INHY I A SUBHaBT0Ys 28, and Tabl e 18
bel ﬁw’ NDac&iiniB%ioaMith?olinﬁ&knmamnhaeatics.e:Fe@teed71\?]gogh¢ue]§ﬁaa]§? head to head
wi th MBO-F11l and DX-2500 in Tg32B m.ce. Taple 18:. Effect o inity

mat ur ed 1 A RSB e HOEER ARV g P AR BeAt RGPS HorgunB M ce:
5 & 29 nyFdRp dntibddgvenous Dose (Biotin IgG & Total 1gG. V. PBS control of
Bl otin4dgG remaining in the serumat 168 hrs %BS control of tobl gG
remaining In the serumat 168 hrs | gG\ane 5ngf kg 20 ngl kg 6ngl kg 20 nglicg

0. 7ngl 1g ugh) (6. 7ngf kg sFAb) (1. 7nglice sFAl) (5. 7ngfkg sFAh) Parent
MB0O-411 77 63 NA NA 532A- MD171- A01 124 45 96 40 532A- MD171403 128 66

The contents of all cited references including literature references, issued patents,
published or non-published patent applications cited throughout this application as well as
10 those listed below are hereby expressly incorporated by reference in their entireties. In case

of conflict, the present application, including any definitions herein, will control.

A number of embodiments of the invention have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and
scope of the invention. Accordingly, other embodiments are within the scope of the

15 following claims.
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84 44 5324 MD159407 131 59 96 40 532A- MD161-804 100 41 76 24
532461171403-sFAb 152 103 140 105 Exanple 27: Effect of Anti-FcRn

anti bodi es on the catabolismof hlgGIn vivo studies with anti-FcRn

anti bodi es denonstrated efficacy in depleting circulating 1gG Dose
dependent depletion was exhibited in two species, mce and nonkeys, 5and by
two rout eRMT BIOLAIMEEDESt on, i ntravenous and subcut aneous. | n nonkeys,
reduction of 1gG was not acconpani ed by any change in circulating IgA |gM
or serum al bumn. A) Effect of Anti-FcRn antibodies on the catabolism of
higGin mce Tg32B mi ce (nmouse FcRn and nouse 132-macrogl obul i n knock- out)
/' knock-in (human PReRelagavdntiedprorPrismecyiegotheain i(HCkinonleoghulinemeable

adm ni ste CTale 7.1 ce were

i nt raveno{ij@% még%ﬁ% %?gggap%%‘?%ggeﬂﬁu g éegbsu%gf gea%)n ams@ ¢RA” ant i bodi es
ML61-B04 (DX- 286e)n the beavit Fhainon. hgl’ltrvéalhelv@hnqsﬂobhhmtablg@mnntsem@erses um of the
m ce was , of hurran
06 v T eed G Ping S Sina s IRANDN Rald S0 HhentBy NG O}

ant i bodi egneadmorsi of therfellowimpehatpeierigtitse i n | gG was dependent on the
concentration of ap hhﬁﬁﬁ{bﬁﬂ%}mmm@gggﬁd 15B) Effect of Anti-FcRn
ant i bodi es on the cat abolismof hlgGin mce by subcutaneous

admi nistration.  (b) theg3pmyppglabylipyadabledquninisauerer cmpriss.opae meF obul i n
knockgout) / karsrekendtiareldt WARBsT:GaAL@N &b DOPRAT 4 BevaRbiabhRRtd Mo knock- i n)

were adm ni stered human | 1 and day 7 the nice were

, G at day 0. At da
subcut aneous| YEdMOhT lsf81 3601&?%%1\49&61&%@8?0 “FHer Qﬁgﬁoo' 20FcRn ant i body

ML61- BO4 ( DX-2504) (c) et W@Lno@a‘obmmnaﬂ g6orhdin cBens@EIMPrals dnb6r Abee was
measured over 14 days in Figure 32, the |evel of hupan 1gG was

reduced si gni fql%Pasrﬁ“i‘ty?“ecﬂ}AE“Sttsﬁ%’ ideptiepd i HEPR 02 HoyvagaRlndosmain oMKt bodi es

admi ni st er ed. gdlgmemr-ﬁasmmrw-lac\@@ nﬁaselﬁmemqimgofir@norhm:zmncentratl on of
anti - FcRn anti body stere The efficacy of subcutane . .

admi At stration is é‘ﬁg‘i ‘“E‘B"’Pﬁ‘f’l’%l{?e"ﬁ&%@ei ThigYenSt iséh‘easégﬁ;e:)deﬁ?qﬁéct of
Anti - FcRn ant itbediCaarighle ddieaicatnMbial i ©io 11k ga, MO 1cy-ROMNIgLES -Boankey s

Cynonol gus no re jnistered different doses of the anti-FcRn
anti body MGl%@éﬁ %8%]3 and a vehicle control. Figure 33 shows the

tineline of adm ni $et)Itta:t}il(ohnrﬁﬁioglwblﬂir&aﬂ)blaﬂﬁindiﬂﬂ&qhmulstaSkefisf)ES% héznt@nt r ol
(Figure 338). \Theid SYShie Wmdid StiaBi #1080 $o1M-Rb1, mo159-407, Mo161-B04
20 MO0090-F11 or DX2500; and
(f) the antibody binds an epitope that overlaps with an epitope bound by
MO171-A03, MO171-A01, M0159-A07, M0161-B04, M0090-F11 or DX2500.

2. An isolated antibody that is at least 85% identical to an antibody selected from
25 the group consisting of M0171-A03, M(}171-A01, M0159-A07, M0161-B04, M0090-F11 and
DX2500.
3 An isolated antibody, wherein the antibody is selected from the group

consisting of M0171-A03, M0171-A01, M0159-A07, M0161-B04, M0090-F11 and DX2504.
Ky
4. An isolated antibody comprising the CDRs of M0161-B04.

5. An isolated antibody that is at least 85% identical to M0161-B04.
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30t he nonkeys was neasured over 14 days. As shown in Figures 34-35

(i ndi vidual nonkeys) and Figure 36 (group nean data), the |evel of 1gG was
reduced significantly over the 14 day period for each of the anti bodies
adm ni stered. The decrease in 1 gG was dependent on the concentration of
anti-FcRn anti body adm ni stered. The efficacy of subcutaneous
admnistration is simlar to intravenous adm nistration. Figures 37A-37C
show that the serumlevels of IgA |1gMand serum al bum n are unaffected by
the adm nistration of the anti- 5FcRn anti body. The contents of all
cited referenaes i Aalisthgdgntibdde cahpHisthertief @DRn6AELE(171ss08ed patents, publi shed
or non-published patent applications cited throughout this application as
wel | as 10t hose listed bel ow are hereby expressly incorporated by reference
in their entirfetiedn idotaiandbaf thaoinfat least §5% hientirab®evi® 1 7apyl3i cat i on,
including any definitions herein, will control. A nunber of enbodi ments
of the invention have been described. Nevertheless, it wll be understood

t hat vari ous rfodi f Aoadolatsisintitendy bemprisihe thd CRBs0f MeFdrallng fromthe spirit
and scope of the invention. Accordingly, other enbodinments are within the
scope of the 15following clainms. WHAT IS CLAIMED | S: . An isol ated
ant i body conpri si ngnasoteechaptibddsithat §laCpast Biva ndsglicobwl Yol Atekldlabl e donmi n
sequgnce and a light chain (LC) immunoglobulin variable domain sequence,
5wherein the heavy chain and |ight chain i munogl obulin variable domain
sequences for mlan Antiodpsed dntipadly semprising theh@PRbPAMS! BBeAWuman FcRn; and
wherein the anti body includes one or nore of the follow ng charact eristics:
(a) a human CDR or human framework region; (b) the LC '

i munogl obul i ntlvar ﬁab*i@@m‘r*ﬁb@%@ﬁ&@h@@ﬂ éﬁyﬁrﬁqnﬁ@étodﬂ@@rﬁ\ re 10CDRs t hat
are at |least 85%identical to a COR of a LC variable domain of M17 | -
A03, MD171-A01, M159- A07, M161-B04, MO090-F11 or DX2500; (c) the
HC i tfrunogl obul?i n Mr‘ﬁ%?démﬂbﬁﬂmcﬁmé@éﬂﬂéh“c@i%ﬁWp%%’sFldne or nore CDRs that
are at |least 85%identical to a COR of a HC variable domain of M)171- AOQS3,
MD171- AO1, MD159- A07,. MD161-B04, M090-F1l or DX2500; 15 d) the LC

i munogl obul i nbvar Paitakteiamtibady shagitenteat Be enfieph xMBsHldent i cal to a LC
vari abl e domai n of M)171- AO3, M)171- A01, M159- A07, MI161-B04, MO090-F11 or

DX2500; (e) the HC j mmunogl obulin variabl e dongi n sequence is at
| east 85%|den]t4rcaIA“t‘E?laéeq-@“%ﬂylca‘BP%“%H"a?HRéPf%ﬁﬁo ‘A03, MD171- A01,
M)1599 A07, MD161-B04 20MD090- F11 or DX2500; and (0 the anti body binds

o 281198 Ll Ll R TR 08 D00 DB 05 WLV ROL
that is at least 85% identical to an anti body sel ected from 25t he group
consi sting of 171- A03 M)159- A07, . 61-.B04, MD090-Fl1l1l and
DX2500. ‘l@ kﬁe F@@P&éﬁ}%t i By ﬁ\%@?‘éﬁ"ﬁw %l%m%EHP?QBE}H?/ COBPTISE] ect ed
fromthe glvmuplemnﬁinséquagceafrwmv BoAR!, thdvDQ ¥ driabQldomiyihlsbiheAés £omphds 1- BO4,

MD090- F11 and An isol ated -anti body conprising the CDRs
of MF161- é@f?f’abp)é%mam quueﬁff% qf%q]g{ “Bf*antibody that is at |east 85%identi cal
to M)161-B04. 6. An isolated antibody conprising the CDRs of M171- A03.

ST Lo e ROl daT b BRI O
a variable domain sequence of M0171-A03 and the LC variable domain sequence comprises
a variable domain sequence of M0171-A03.
30
18.  The antibody of claim 1, wherein the HC variable domain sequence comprises
a variable domain sequence of M0171-AQ1 and the LC variable domain sequence comprises

a variable domain sequence of MO171-A01,
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9. An isolated antibody that is at |east 85%identical to M)171-A01. 10 10.
An isol ated anti body conprising the CDRs of M)159- A07. 11. An isol ated
antibody that is at |east 85%identical to M)159- A07. 1512. An isol ated

anti body conprising the CDRs of M090-F11. 13. An isol ated
antibody that is at |east 85%identical to M)090-F11. 14. An isol ated

anti body conpriissi nghd dneibédyRs clafm DXvhi2b®Othe BT vhbabldBorh s kau@de ashhprkady t hat
is at |least 85%.dentical t - . ...16. The antibody of claim
1S Wher of B HemoRFifies MBI AL b xaipleiBme A Sy R8P B e n
sequence o¥arlblk@dmiodeqaerde LhBIOLES-XOF.i abl e domai n sequence conpri ses 25a
vari abl e donmai n sequence of M)161- BO4. - 17. The antibody of claim1,
wherein the HC variabl e donai n sequence conprises a variable domain
sequehce of M2071- AbSangdhaytdfielalnCl wereredibthe Hormeiric d@uaie sEmeerconpuprses a

vari abl e { f 0 . . nt.J of claim
1, mherei%ggﬁgﬁﬁéﬁggggégFgOgg@é%%Fégéﬂg%géyg%ﬁ%FFéﬁ?ng %g?fggﬁéﬂ%%%ain
sequence wvdriahg graiAGuense of ME@020F Mar i abl e domai n sequence conpri ses a

vari abl e domai n sequence of M)171-A0l1. 19.The antibody of claim1, wherein
the HC vari abl e domai n sequence conpri ses a vari abl e domai n sequence of
MD159- AO7 and 2lhe T® antibodyisifelaiio hahrersiethe Efca@risbiergernaiv sequengarirasises domai n
sequence of; - j ; i : i C vari abl e
doma?ﬂ segggﬁ%ﬁggégrz?qé‘g‘fgé’?@gﬁ ?@f)ﬂngq‘%gdncg}taﬁ&@gggke%géwgg C%ﬁ%@%rﬁgsldf and the
LC var i abraiablggampin segensnoEPESMY i ses a vari abl e domai n sequence of

MD090- F11. 21. The antibody of claim1, wherein the HC vari abl e
domai n sequence conprises 10a variabl e domai n sequence_of DX2500 and the LC
vari abl e domai % se%g'“ewéoctmfﬁlaﬂ@ ésvherein e aBibhedy bings t 28 EeRiesriterofoumi2500.

22. The ap} Maosiva®f, MY18] o1, My¥eLQ70MoNE: -B6Y, MRIY-FRI Bdsxiswoan FcRn epitope
bound by 171- A03, MD171- A0O1, MD159-A07, M)161- B04, M090- F11 or DX2500.
15 1 23. The antibody of claim1l, wherein the antibody conpetes with
MD171- A03, M1l Abhe advBdBoAhTm 1 MMEdin BO4ntitWdP 8lingdelel vath NX290Q@3f or  bi ndi ng

to FcRn. 24. An isolated antibody, or a frag,rre,nt t hereof, which

bi nds to HHahAR: P20 ! PRNEOSHT Yol X220 nBinding ip 64ai nst t he heavy
chain of human FcRn or a fragment thereof, wherein the antibody functions
as a non-conpetitive.inhibitor of 1gG binding to hynpn FcRn,_ and wherein
Ehe-antT body, diles. ABHSTHEETBOMH e EBRUITTEREOL Wiich B Je gt Felts at e

ant i bedy, wherehniRgiEbddy iheneofed agdiat thb heuwdg cliain Sihaman Fellner ab@mentn 25t he

anti body is ner at ed agai he heavy chai.n of , human EcRn .or a fragment
Fher cof WEPEM AT PEB U HEB Ao BT T BRI SCP P ke | £ 1< not
conpl exed hwhindFdRaj did whB@irwhesRibedyt dves @d binb @dynitsglobilinpr oduced from a FcRn

-/ - knockout nouse. 26. The anti body of claim 25, wherein the
anti body is selected fromthe group 30consisting of 3B3.11, 31.1, 4B4.12,
and 17D3. 25. Ah.isoldi&l akibodyOehra@ineittiyercdf@hdd bingd @ihimad F26, whbreinei n t he

anti body hi nds, human FcRri at about pH range 5-7.4 with a dissqciation
constany  fheasty fasucrtindesate gy Bt B Fehcky Sreaiy MeRRtor "ol ai s
1- 26, whemdkminttheeandbddyglees dot bidd AZ-nsirbgolaie ehta it dd doy cdmmeked wixth fclmn FeRn.

529. The ant] body. BF JA0aP 150t flel Bn ke - IRLELI 8, ant i body binds

26,  The antibody of claim 25, wherein the antibody is selected from the group
30 consisting of 3B3.11, 31.1, 4B4.12, and 17D3.

27.  The antibody of any one of claims [-26, wherein the antibody binds human

FcRn at about pH range 5-7.4 with a dissociation constant (Kp) of less than 100 nM,
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FcRn expressing cell line. 30.The anti body of any one of clains 1-26,
wherein the anti body nodul ates FcRn binding to an anti body/i nmunogl obul in
constant region. 10 3LThe anti body of any one of clains 1-26, wherein the

anti body binds to the al pha subunit of FcRn. 32. The anti body of any
one of clainms 26, wherein the antibody binds the al, 15a2, or a3 donmain of
the FeRn al pha chain. 33. The anti body of any one of clains 1 26,

wherein the a bo ot bi nd .a bet uni t

protein only lgglglndsq}é%angﬁoqﬁ IO & Clad2? f’?’ﬁ’gaﬁlﬁltﬂ?ebaé'%e"%}ﬁdé?ﬁfﬂ(%ne of clains
1- 26, \Ahesmirlﬁca!lydmaimqlbmdyFmeds to a beta subunit of FcRn, wherein the
beta subunit is associated with an al pha subunit. 35.The anti body of any
one of clainms 1-26, wherein the al pha and beta subunit are correctly
assendl ed i nt ®2%eRihe @Bibody of any @8.of Thiensalnl6, bbelyinglie ariyodyrbindsk swblai ms 1- 26,
wher ei n tpg&g&tpl. -efijRds an FeRn that contains both an al pha subunit and
a beta subunit s correctly assenbl ed. 37. The anti body of any
one of clainms 1- 26 wherein the anti body inhibits the 30binding of 1gG Fc
with an |1 C50 |l e | s than
about 300 nM ess-‘r;ﬁ r?’;{hn g out H%%%ngaﬁwse}sfs\ﬁs?ﬁg@lag %%?H%W&M‘éh%gé@t han
about 25 RIHINE ¢asan antibadyamourogidhulimgongiantiregdan. t han about 5 nM at about pH 6.
38. The antibody of any one of clainms 1-26, wherein the antibody is soluble
Fab. 39. The antjbody of any one of clains 1-26, wherein the

anti body bi nds3k o FérenibRORIGRY Presolalsimsgletf. wherdindly anghedyrbingadp the so t hr ough
its Fc regipRsubthit of FcRn. 40. The antibody of any one of clains 1-26, wherein
the binding of the antibody to FcRn is substantially pH independent in the

range of 2-10. 41. The antibody of any one of claims 1-26, wherein:
the binding of3x he TaBLAHBE oﬁa%enfﬁ%msméx w%&@&ttheaédnxomlﬁda%%ndent in
the range of 6-8. e anti body of any one of clains 1-26,

wher ¢b n t ke, antidowaip ohtis FeRikapha abpinl ess t han 0. 01, O. 001 0.0001, 0.00001
s- | at pH 7.5. 1543.The antibody of any one of clainms 1-26, wherein the

bi nding of the antibody to FcRn is substantiallydependent. 44.The anti body
of any one of ¥ ai rhibe antipedy gfsay enqpfcianahtd, B@Wmﬁh@r@b@dﬂdoawcybbﬂnds human

FoRn as cg it bOFcRAL e @R brbtBin AnRBiRAE RENAE i, PH | ndependent manner. 20
45. The anglp%{)dyi of canymone 5? 3 gﬁms -26%\/\herél n the anti body binds FcRn

i n endosones or under endosormal conditions. 46. The anti body of any

one gf clains §|¢261Th¥"ﬁ'ﬂfbgﬂﬁoﬁah?oﬁé'ﬁf‘cﬁﬂﬂé’l W%eﬂaﬁtthéﬁitxsm@@%@mt@t pH 7.5.

47. The anti bod%{ of any one of clainms 1-26, wherein the anti body causes an
anel i or at FYHRNHP E‘)Rﬁ‘p‘t"'@fr‘}%‘“ gedsiaisuhust ‘WS%‘%‘EI"‘% Wit @b ARhLEURE sor der ~ when

adm nistered to a subject. 30
35.  The antibody of any one of claims 1-26, wherein the alpha and beta subunit
are correctly assembled into FcRn.
25
36.  The antibody of any one of claims 1-26, wherein the antibody binds an FcRn

that contains both an alpha subunit and a beta subunit and is correctly assembled.

37.  The antibody of any one of claims 1-26, wherein the antibody inhibits the
30 binding of IgG-Fc with an ICsg of less than about 800 nM, less than about 600 nM, less than
about 300 nM, less than about 100 nM, less than about 50, nM, less than about 25 nM, less
than about 10 nM, or less than about 5 nM at about pH 6;
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48. The anti body of any one of clains 1-26, wherein the FTC and LC variable

domai n sequences are conponents of the sane pol ypeptide chain. 49,
The anti body of any one of clainms 1-26, wherein the HC and LC vari abl e
domai n sequences are conponents of different pol ypeptide chains. 50.

The anti body of any one of clains 1-26, wherein the antibody is a
full-1ength 5a% i batyantibody of anybdne of hiaingnit-2&) ediyre ifthecamyibadyes aflubdd Babns 1- 26,
wherein the antibody is a human or humani zed anti body or is non-imunogenic
in a human. 1052. The anti body of any one of clains 1-26, wherein the

ant i body conprisses Tae luitedy by dedy chinenein mheremghcomtib&®. biids taFitRrbody of

any one of, clains 1-2 er ej.r I Q ises an Fc donmain. 15
54. The ahl“? g(lff/a'g eré%‘/mo%%m%oafq’ %ﬁqgﬁlsﬁgﬂrf@@g%% (l;enl“ n the antibody is a

muri ng anti body. 55. The anti body of any one of clains 1-26, wherein
the antibody i g a t] A . . I f any one
of cl ains 1-26‘?0'mhe@€?lﬁib? e%ﬁf%odéggﬂ;s{s lcﬁﬁl’r\%‘ﬁegﬁgerbl%lﬁ%ﬁﬁgéaﬁﬂgggl The
anti body of FcRmyis shganghlicpiindepended6in thihangiai2tWe anti body is sel.ected from
t he group consisting of Fab, F(ab)2, Fv and ScFv. 58. The anti body
of any one of clains 1-26, wherein the antibody binding to FcRn is

i ndependent of 41t he Theawibedy of apyroreaniglaims 1-86. Gvbergirghgbindpg of the antibgdy A

phar npceut | sal, iCQUBRARIaf O ifeREdn? i8e L& &atd body of any one of clains

1- 58qgnd téd p%élrlnaceutflac%ﬁlmi/ glscgcqept abl ee acger rier. 60.An isolated nucleic
acid conprising a sequence that encodes a pol ypeptide that includes a

sequence at | egst &%‘é@ﬁﬂ%@@t&f%ﬂgoﬁe%ftckh%ﬁweﬂ%irqﬁeﬁﬁf_ﬁ@d{g@lglammrmg_n of
MD171- A03, MD17i- A01l, MD159- AO7.or MD161-B0O4. 561.An isclated nucleic acid

conpri si nghaa OddleHe® 080 a8-009RE 48P 750l ypept i de conpri sing the first
and/ or the second i munogl obulin variable domain of an antibody of any one
of clains 1-58. 62. A vector conprising the nucleic acid sequence of claim

61 or's62. 10 43. Thgantgofdyafiany grq of claipt {-2b yeterfhs biafliag of e pRHbSEY ¢1 ai m 61

or 62. topcmssﬂsﬁﬁtahgbﬁﬁ@épedﬂgn@cti ng an FcRn in a sanple, the nethod
conprising: contacting the sanple with the anti body of any one of clains

1-58; 15and detecting an interaction between the antibody and the FcRn if
present. 44.65. ThERgrb¥RY by ohe & cdims 646, wikesiethe adtibedaprefeladatlyf ur t her

conprises a detectabl e | abel. 2066. A net hod of detegcti FcRn in a subject,
the met hodinds fypandfjoigas compared to rat ]@"@H’Hiar?%é{‘%?rldﬁ‘ﬁ °f "%Jr??g?“rﬁlS'HFan‘erany one of
clainmg 1-58, that further conprises a detectable |abel, to a subject; and
detecting the | abel_in the subject.. 2567 e nmethod af claim .wherein
the detecting ¢ rrprT'Eé‘EmiOﬁﬁ&f%‘B OP%%fciﬂ‘Bf %?-:EF’.W[@?‘ tﬂﬁ%@ﬁ’é’gy (5;&]!1 dsrrIiE)SC Ul'ating an
FCcRn act i ehiigspmee undsr baddsanaarperidiiong:

46.  The antibody of any one of claims 1-26, wherein the antibody does not release

25 FcRn at pH 7.5.

47.  The antibody of any one of claims 1-26, wherein the antibody causes an
amelioration of symptoms associated with an autoimmune disorder when administered to a
subject.

30
48.  The antibody of any one of claims 1-26, wherein the HC and LC variable

domain sequences are components of the same polypeptide chain.
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contacting an FcRn with the anti body of any one of clains 1-58, thereby
nodul ating the activity of the FcRn. 30 69. The nethod of cl ai m 68,
wherein the FeRn is in a human subj ect. 70. The nethod of claim 68,
wherein the anti body prevents binding of the FCRn to an endogenous 1g.

71. The nethod of claim 68, wherein the antibody prevents binding of the
FcRn to a t herd@peutThcansibbdyndeiyy ond 62cldine 1nES, berefthecH@und 68 varvBRr €i n t he
FCRn is in an epithelial cell e g%?one. . 73. The nethod of cl aim 68,
wherein t FEELRAVECSAF °§H1p8‘h"‘88t°ﬁ Wit ROOPEPf8%Be.  74. The net hod of

claim68, wherein the FcRn is on the cell surface. 10 75. A net hod

f [ ' ' d d/ | at i f
aut of mmune.di 981 der ™ THESHEY ABLEE RER g W BT S

ant i body aftibadyy one of clains 1-58 in an amount sufficient to nodul ate the
synptons. 15 76. The nethod of claim 75, wherein the autoi mune

di sorder is a disorder selected fromthe group consisting of: rheumatoid
arthritis (RA)3L sy$hemtibodynghasy @ wf hleimst o2, s/héSinH)e, anMyatytihemingan@ravi s (MG,
G aves Di j ic T t. ia Purpura (I TP), Guillain-Barre
Syndrone,ﬁﬁﬁ%@?ﬁ%ﬂ%ggﬁ%gig?dgﬁﬁggﬁg%&gﬁﬁggﬁ% G onerul onephritis, diabetes
mellitus, Type | or Type |l diabetes, nmultiple sclerosis, Reynaud's

syndiome, aut aimu e | it iac. D ; iligo,
Tepalt s, pr iary h Tee) by e B8R 116 Rl G A prst
spondy| oahunman@ptibddy Femewssastigient al  aut oi nmune encephal onyel itis, inmune
neut ropeni a, juvenil e onset diabetes, and i mmune responses associated with
del ayed hypersensitivity nedi ated by cytokines, T- 25| ynphocytes typically
found in tuberi@ul o$hsantisegysippoaicf clamp o yhgyes thejastibogp Fgmaprises anthics |

cut aneousgyageul i tis, penphigus, penphigold, Goodpasture's syndroneg,
Kawasaki's di sease, system c sclerosis, anti-phospholipid syndrone, and

Sj ogfien' s syndrone. 77. The nmethod of claim 76, wherein the

penphi gus i s pRNMPhITGsbBdyIFahPenedPRR MRN8 Svht Rl tRCAMBoHis PALAREOP! astic
penphi gus. 78. The nethod of claim 75, wherein the antibody

decr eases?ttedhal f-1ife of endogenous |gG 79. A nethod of

nodul ating the half life/levels of circulating 1gG the nmethod conpri sing:
identifying a subject in need of mpdul ated circul ating 1gG half
life/levels; and adhf MEPE AR P17t SRty Voereamle BHiBowfs e mareAonel 58 ¢ o
the sgbj egitibbdy, amount Seffective to nodulate the half life/levels of
circulating 1gGin the subject. - 80. The nethod of claim 79, wherein
the nethod reduces circulating 1gG half life/levels. to81l. The nmethod of
claim79, whers n trheaibbdyestany Sneofldlaimnl-26, wherein tBantibbdy isetivhede @f cl ai m
79, wherejn the antibody is admnistered to decrease the half life/levels
of circul B¥T4¥f9G and in conbination with an anti-autoi mmune di sor der
agent or therapy that is not the antibody of any one of clains 1-58. 15

83. A nethod of, treati r preventld ut, oi ne di sarder. ,the nethod
ot o . - adi ni a0 PR et ofBh RN SR8 s HTHE S & prealfiy

subj ect herigngpicbeisdng of KibrF(ar)2a¥v andskFof devel opi ng the di sorder. 2084. The
met hod of claim 83, wherein the autoi mune disorder is characterized by

unwanted circul ating 1gG 85. The nethod of claim 83, wherein the
ant i body decr e#ses Thhentthadlf oflany eneoff clamioen eusreingld; ar@ibody binding 8&FcRThe

nmet hod of . i , Nt t o di sorder is a disorder selected
fron1rheuﬁg%%%%hgﬁfﬁﬁgﬁpgvgﬁﬂ??mg S égﬁg%ﬁhpus eryt hemat osus (SLE),
Myastheni a Gravis (M5, G aves Disease, |diopathic Thronbocytopeni a Purpura
(I'TP), Guill aify Bary QL PRE Y R Al L by & f

A oner ul onephrﬁ'i S,Aﬁﬁaa_%%g%wﬁ%tug , T?/ﬁselﬁ%@l%fr% yoggn%ﬁ%fggg?ses,
mul ti pl e $SPenrdspharmReytirallyacsemaniieasings, aut oi mrune thyroiditis,
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gastritis, Celiac Disease, Vitiligo, Hepatitis, primary biliary cirrhosis,

i nfl ammat ory bowel di sease, spondyl oarthropathi es, experinental autoi mmune
encephal omyelitis, imune neutropenia, juvenile onset diabetes, and inmune
responses associ ated with del ayed hypersensitivity nedi ated by cytoki nes,
T-1ynmphocytes typically found in tuberculosis, sarcoidosis, and

pol ynmyositis, ol yamtignattd sicleuatidrRempissingpssegbdnté Giat qpeddpha gigpepfi@phi gol d,
Goodpast ur,e: s ,syndrone, Kawasaki'.s di sease, system c.sclerosis,

anti - phos%atollnfiﬁleé agf/%a'?cgrargl,casggﬁc}% @Btbclagtﬁ%%cs ?eo‘%g]'."ag%% M8t hod of claim
86, wher eM017 ha0havidilTi g8, M1 39eniyhirgE 6V-Blogar i s, penphi gus foliaceus or

par aneopl asti ¢ penphi gus. 88. A nethod of treating or preventing an
aut oi nmune di sorder, the nethod conprising: :10adm nistering the anti body
of any one of @l ai H& ioIBG] nuiclsicacidobmprisirga saitdncathstieacnids 4 fréympydel or
treating td +dl r ' | vVin he. di sorder or at
i ok of dcyatsRERY danbend 0t hSa By B Vb ARt b VPRI wher oi n
t he secondng ¢fetaéms/i-8bnpri ses i ntravenous | g istherapy; nonsteroidal
anti-inflammtory drugs (NSAID); corticosteroids; cyclosporins, rapanycins,
asconycins, or their immunosuppressive anal ogs, e.g., cyclosporin A

cycl osporin FKZ506 A vealoneneririning 48-n0cl¢ig a¢ig shaosner of ¢igim-Flagnayci n;

cycl gphosphani de; azat hi oprene; mnethotrexate; brequinar; FTY 720;

| ef | unom de; mi zori bi ne; mycophenolic acid; nmycophenol ate nofetil; |

5- deoxysper gudti ne:A hogimsH semnppingshd neeleippaid Of slat 6DOrfat | bodi es, e. g.,

nonocl onal anti bodies to | eukocyte receptors, e.g., MHC, CD2, CD3, C4,

CD7, CD25, CD28, B7, CD45, or CD58 or their |igands; other inmnonodul atory
conmpounds, e. ¢f4 CTIAARsthed Fdetgeting an Befieisiagpmpls) tBe WEEO] ¢impbisingr s, e.g., mAbs
or | ow ol @ptakie tNeiathble Wittthdintifsdy Jrae) sdiongiaiel €44 1 N ant agoni sts and VLA-4
ant agoni sts. 2590. A nmet hod of reducing the concentrati on of undesired

anti Bédi es in aélHdFtﬁﬁI“&iaﬂﬂ}i?ra%‘SWﬁ“ﬁge gfBodyt A dhedrRBHArssPdt rati ng to the

i ndi vidual a therapeutically effective dose of an antibody or a fragnent

t hereof according to an%/ one of claing 1-58. 91. The nethod of claim 90,
wherei n the ant bodye Bethed pf et Wharedp g pntikods Guthas Grmppisss adetestabje

phar maceutdhelal | y acceptable carrier. 92. The nethod of claim90, wherein the
i ndi vidual is a human. 93. The nethod of claim90, wherein the

anti body or fragnment thereof is adm nistered with an adjuvant. 94.
The ant hod ﬁf daﬂ. ?i ns},a&howfeienmmgu:bnn mrr{wbasjegeme afathod o6hypristgnat al | zumat:J].c 5
95. The nethod of cl.aim 90, erein e un i.re nt i ho i S non-se

Huran Leukocyte Angfifjifpiering the antibody OEﬁ% OH%?tﬁ%ﬂmé 'Sgﬂéﬁgﬁ"géf CQRPEFEian t he
adm ni st edetectai labd,dy a euibjdcr;agdrent 10t hereof is adm ni stered in connection
with organ transpl Lo e labe %7&1 Abrgett hod for reducing the binding of 1gG
to FcRn in an individaar corrph S|'3nsdl Fhie st eps of provi di ng an

anti body or a fragnent thereof which binds to human FcRn, is generated
15aggj.nst the heav ' n_EcRn . .or fragnent thereqf, s a

non- ?Srrpeti ti v@?i n%ﬁhgﬁ%g{a d gFCI{ﬂg%% bwﬂ;e&?%hctdg%ﬁtfﬂ%acﬁm%ﬁﬁ '"é%ﬂ‘gglbcesélhjﬁ%tt bi nd
132-m crogl obulin; and adm ni stering the antibody or the fragnent

t hereof to an jindi Vi ' l.Ci.en reduce the binding of
lgG to FcRn i né;g‘t?heﬁllﬂlglﬁ‘{)/cll Jm(ﬁjma%%rﬁfﬁgg%‘%tﬁége %Ftkgq A '7% wherein the

i ndi vi dual has an aoutesitimeramEcRorwigh theantipodieolding esesH clagis [Fhgk theetbhod of cl ai m
97, wher eifqbiBgnd iVl V& md &r@n organ transplant reci pi ent

30

69.  The method of claim 68, wherein the FcRn is in a human subject.

70.  The method of claim 68, wherein the antibody prevents binding of the FcRn to

an endogenous Ig.
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25 100. The nethod of claim 97, wherein the individual has been
adm ni stered a therapeutic anti body. 101. The nethod of claim
97, wherein the autoi mmune di sease is i mmune 30t hr onbocyt openi a.

102. The nethod of claim 97, wherein the autoi nmune di sease i s inmune
penphi gus. 103. The nethod of claim 97, wherein the

i ndi vidual is a human. 104. The nethod of claim 97, wherein the

et hod of ol ai m o7 e REnafhe Pl ARGl s i Pt Qe hr o Febusme of 1

ng/ kg to 20@eragpitigantib@hy06. A net hod for suppressing the I evel of an 1gG
anti body in an individual conprising the steps of provi di ng an

anti body or a fragnment thereof which binds to human FcRn, is generated

agai nst the heldvy dhainathod ofwamard8FeRreinhe &cRy agmentpithéliedt exdifenddssme,
non-conpetitive inhibitor of 1gG binding to human FcRn and does not bind
f32-m crogl obulin; and 15adm ni stering the anti body or the fragnment thereof
to an indivi dud@l i dhametindoidaim@Bf viremthe FoRs ispparegslothbiél kdleabosofmean | gG
anti body in an individual. 107. The nethod of claim 106, wherein the
| gG anti body is a therapeutic 1gG anti body. 20 108. The net hod of
claim 107, wherei n Thhmethhdphglantdidcwheyd thatFeRothypnitke sl serface.umab.

109. ,Jhe nethod of claim 106, wherein the IgG anti body is non-self Human
25Leu ocyte Antigen 110. The nethod of cl aim 106, wherein the

met hod furt her75corrg?rm§b<§i of SRESRA au.fse@wwﬁ'gélsgliderpand@omodm@ﬂywemsv@

sequence b lthishuSERSENCERL WSHAG . Dyax Corp. Syntonix
Phar maceuticals, |Inc. <120> PC RE Bl NDI NG PROTEI NS <130>

00617. 70018w0 a@m@semmhwnbmgfme@ia&wﬁe%wm pmeunt susfigignt 1/ 048, 152
<151> 20081,QdiaR heshAPRmES 61/ 048, 500 <151> 2008- 04- 28 <160> 190 <170>

Patentln version 3.5 <210> 1 <211> 365 <212> PRT <213> Honp sapi ens
15

76.  The method of claim 75, wherein the autoimmune disorder is a disorder
selected from the group consisting of: rheumatoid arthritis (RA), systemic lupus
erythematosus (SLE), Myasthenia Gravis (MQG), Graves Disease, Idiopathic
Thrombocytopenia Purpura (ITP), Guillain-Barre Syndrome, autoimmune myocarditis,

20 Membrane Glomerulonephritis, diabetes mellitus, Type I or Type II diabetes, multiple
sclerosis, Reynaud's syndrome, autoimmune thyroiditis, gastritis, Celiac Disease, Vitiligo,
Hepatitis, primary biliary cirrhosis, inflammatory bowel disease, spondyloarthropathies,
experimental autoimmune encephalomyelitis, immune neutropenia, juvenile onset diabetes,
and immune responses associated with delayed hypersensitivity mediated by cytokines, T-

25 lymphocytes typically found in tuberculosis, sarcoidosis, and polymyaositis, polyarteritis,
cutaneous vasculitis, pemphigus, pemphigold, Goodpasture's syndrome, Kawasaki's disease,

systemic scierosis, anti-phospholipid syndrome, and Sjogren's syndrome.

77.  The method of claim 76, wherein the pemphigus is pemphigus vuigaris,

30 pemphigus foliaceus or paraneoplastic pemphigus.

78.  The method of claim 75, wherein the antibody decreases the half-life of
endogenous [gG.
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<400> 1 Met dy Val Pro Arg Pro Gn Pro Trp Ala Leu Ay Leu Leu Leu Phe
151015 Leu Leu Pro Ay Ser Leu Ay Ala Qu Ser H's Leu Ser Leu Leu Tyr
202530 His Leu Thr Ala Val Ser Ser Pro Ala Pro Ay Thr Pro Ala Phe Trp
354045 Val Ser Ay Trp Leu Ay Pro G n dn Tyr Leu Ser Tyr Asn Ser Leu
505560 Arg Ay Qu Ala Qu Pro Cys Ay Ala Trp Val Trp Gu Asn dn Val
65707580 Ser T9p Twmelhiqd oBmsdblyting@hdahalthite/[Engls AgirclietingIpG, the methyd G u Lys
859095 Leu Phe. Leu Au Ala Phe Lys Ala Leu Ay Ay Lys Gy Pro Tyr Thr
100105110°T®"&n Ay Leu Leu Gy Cys Gu Leu Ay Pro Asp Asn Thr Ser val
115120125 Pr o iddmtifyMdga supisctiinsecAlombéuwlat#isdirc@atyingBeG halflifdleecidvetd ASn Phe Asp

130135140 Leu S Hr, T d A rn _Pro Ala Leu Ala Ile
145150155160 ahéé‘i%%%ﬁ%@d’ﬁg"ﬁ&é‘gP%%‘f“ﬁz%ég? E;ls‘r']bl‘?f?g';“ ‘¥ h @n @n
Asp Lys AkZecAveaio Agdulbty she@alf lifsglaverhof cir6Bding 145 inRhesubgat. Leu Phe Ser Cys Pro
Hs Arg Leu Arg Qu H's Leu Gu Arg 180185190 Ay Arg Gy Asn Leu Qu Trp
Lys GQu Pro Pro Ser Met Arg Leu Lys 195200205 Ala Arg Pro Ser Ser Pro Gy
Phe Ser Val Lei§. ThiThOpethGkof iim 7PhehepeiDthd FROd swinceBlgacastingPr@h#®f o G u Leu
G@n Leu Ahg/iggg_ Leu Arg Asn Ay Leu 225230235240 Ala Ala Gy Thr dy dn
Gy Asp Phe y Pro Asn ser Asp Gy ser 245250255 Phe His Ala Ser Ser Ser
Leu Thr Val Lys Ser Gy Asp Qu H's H's

10 81.  The method of claim 79, wherein the subject is a human.

82.  The method of claim 79, wherein the antibody is administered to decrease the
half life/levels of circulating I1gG and in combination with an anti-autoimmune disorder agent
or therapy that is not the antibody of any one of claims 1-58.
15
83. A method of treating or preventing an autoimmune disorder, the method
comprising: administering the antibody of any one of claims 1-58 to a subject having the

disorder or at risk of developing the disorder.

20 84.  The method of claim 83, wherein the autoimmune disorder is characterized by

unwanted circulating IgG.

85.  The method of claim 83, wherein the antibody decreases the half-iife of

endogenous IgQ

25
86. The method of claim 83, wherein the autoimmune disorder is a disorder
selected from rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), Myasthenia
Gravis (MQ), Graves Disease, [diopathic Thrombocytopenia Purpura (ITP), Guillain-Barre
Syndrome, autoimmune myocarditis, Membrane Glomerulonephritis, diabetes mellitus, Type
30 I or Type Il diabetes, multiple sclerosis, Reynaud's syndrome, autoimmune thyroiditis,

gastritis, Celiac Disease, Vitiligo, Hepatitis, primary biliary cirrhosis, inflammatory bowet
disease, spondyloarthropathies, experimental autoimmune encephalomyelitis, immune
neutropenia, juvenile onset diabetes, and immune responses associated with delayed

hypersensitivity mediated by cytokines, T-lymphocytes typically found in tuberculosis,
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260265270 Tyr Cys Cys Ile Val A n Hs Ala Ay Leu Ala Gn Pro Leu Arg val
275280285 A u Leu Gu Ser Pro Ala Lys Ser Ser Val Leu Val VvVal dy Ile Val
290295300 Ile Ay Val Leu Leu Leu Thr Ala Ala Ala Val Ay Ay Ala Leu Leu
305310315320 Trp Arg Arg Met Arg ser Ay Leu Pro Ala Pro Trp Ile Ser Leu
Arg 325330335 Gy Asp Asp Thr Ay Val Leu Leu Pro Thr Pro Gy Qu Ala @n

Asp 340345a&fdoAlspandpplyiessitlsysolydstpritiiatutAeusVatculili pdthghidNs Spehiphighida 355360365
<210> 2 < 11{P 3t66, <212> g}gT <é%3>. Rat t us nor\{egg.cus,<400> 2. Mt Ay Met Ser
Adn Pro ORPRPIE & FTPETESSFVASEY S LTASE: VPSP SUeDsisy B ORIOSPIOlP 0 G n” Thr Trp
Gy Al a GiyhdRnme, duddgjdgedn'sByairdrees Met Tyr Hi s 202530 D0617. 70018W) sequence
listing Leu Ala Ala Val Ser Asp Leu Ser Thr Gy Leu Pro Ser Phe Trp Al a

354045 Thr Ay Trp Leu Ay Ala @ n An Tyr Leu Thr Tyr Asn Asn Leu Arg
505569 G n d wW7Al a TAs petRodofCysm Gbywirdn he perh ptégubigpemptiphs mulgdrin, Val Ser

65707580 T I u L Thr.. Thr Asp Leu Lys Ser Lys GQu d@n Leu
859095 Ph@érﬁ%@”réf%‘agﬂug"ﬁ‘iaé%%’rpgas%i?e“tpé‘{?”i; uAsn Gnlle Asn @y Thr Phe

100105110 Thr Leu G n Ay Leu Leu Ay Cys GQu Leu Ala Pro Asp Asn Ser Ser

i %giggiig Leu gy o thl:letﬁgdaOf \{'@?Ltingra?pl‘g{'e%till‘rge sh é?l‘?OnguXe cﬁ'?solilde(rz,'I the ragt ocglw3 t Arg Phe

comprising:
10 administering the antibody of any one of claims 1-38, in combination with a second
therapy for treating or preventing the disorder to a subject having the disorder or at risk of

developing the disorder.

89.  The method of claim 88, wherein the second therapy comprises intravenous Ig

15 therapy; nonsteroidal anti-inflammatory drugs (NSAID); corticosteroids; cyclosporins,
rapamycins, ascomycins, or their immunosuppressive analogs, e.g., cyclosporin A,
cyclosporin G FK-506, rapamycin, 40-O-(2-hydroxy)ethyl-rapamycin; cyclophosphamide;
azathioprene; methotrexate; brequinar; FTY 720; leflunomide; mnizoribine; mycophenolic
acid; mycophenolate mofetil; 15-deoxyspergualine; immunosuppressive monoclonal

20 antibodies, e.g., monoclonal antibodies to leukocyte receptors, e.g., MHC, CD2, CD3, CD4,
CD7, CD25, CD28, B7, CD45, or CD58 or their ligands; other immunomodulatory
compounds, e.g. CTLA4Ig; or other adhesion molecule inhibitors, e.g., mAbs or low

molecular weight inhibitors including selectin antagonists and VLA-4 antagonists.
25 90. A method of reducing the concentration of undesired antibodies in an
individual comprising the steps of administrating to the individual a therapeutically effective

dose of an antibody or a fragment thereof according to any one of claims 1-58.

91. The method of claim 90, wherein the antibody or a fragment thereof is

30 administered in a pharmaceuticaily acceptable carrier.

92. The method of claim 90, wherein the individual is 2 human.
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Asn

Pro Arg Thr Ay Asn Trp Ser Gy GQu Trp Pro Qu Thr Asp Ile

145150155160 val Gy Asn Leu Trp net Lys G n Pro Qu Ala Ala Arg Lys Qu

Ser
du
Leu
Al a
Ay
Asp
du
Leu
Ay
Val

165170175 G u Phe Leu Leu Thr Ser Cys Pro GQu Arg Leu Leu Ay His Leu
180185190 Arg Gy Arg Gn Asn Leu Qu Trp Lys Qu Pro Pro Ser net Arg
195200205 Lys Ala Arg Pro Gy Asn Ser Ay Ser Ser Val Leu Thr Cys Ala
210215220 Bhe ke mPihed diyelail90, wiebeiftha ahéhody yistrdghenihgedtie Leu Arg Asn
225230235240 Ley Ala Sefr Ay Ser Ay Asn Cys Ser Thr Ay Pro Asn Ay
Gy 23‘%&‘56&%“@&“@5‘%{'5 Ala Trp Ser Leu Leu Qu Val Lys Arg Gy Asp
Hi s 260265270 H's Tyr Gn Cys G@n Val Qu Hs Qu Gy Leu Ala Gn Pro

(e 260205400 RoatralisgoR, Skl @ ey Pl Fikeliiebtl 2, (G

Val Val Ala lle Ala Ay Ay Val Leu 305310315320 Leu Trp Asn Arg Met

ser Ay L Pr . . ) Asp Ser
Asp Leu Lg%' Pr gfh%n?/thg gf”[“ﬁ 9:?’2% %Eﬂigﬁlgd%ﬁg%}ggég l%?cﬁ] Sﬁ%[u@,%ﬂ Pro Gn
val Abeukabyie BhégePro Ala Thr ser 355360365 <210> 3 <211> 119 <212> PRT

<213> Hono sapiens <400> 3 Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu

Leu

Ser Leu Ser
96. The method of claim 95, wherein the administered antibody or fragment

10 thereof is administered in connection with organ transplant.

97. A method for reducing the binding of IgG to FcRn in an individual comprising
the steps of
prdviding an antibody or a fragment thereof which binds to human FcRun, is generated
15 against the heavy chain of human FcRn or a fragment thereof, is a non-competitive inhibitor
of 1gG binding to human FcRn and does not bind p2-microglobulin; and
administering the antibody or the fragment thereof to an individual in an amount

sufficient to reduce the binding of IgG to FcRn in the individual.

20 08. The method of claim 97, wherein the individual has an autoimmune or

alloimmune disease,

99.  The method of claim 97, wherein the individual is an organ transplant
recipient.
25
100. The method of claim 97, wherein the individual has been administered a

therapeutic antibody,

101. The method of claim 97, wherein the autcimmune disease is immune

30 thrombocytopenia.

102. The method of ¢claim 97, wherein the autoimmune disease is immune

pemphigus.
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151015 Ay Leu Gu Ala lle Gn Arg Thr Pro Lys Ile Gn Val Tyr ser Arg
202530 Hi's Pro Ala Qu Asn Gy Lys Ser Asn Phe Leu Asn Cys Tyr Val ser
354045 Gy Phe His Pro ser Asp Ile Qu Val Asp Leu Leu Lys Asn Ay GQu
505560 Arg Ile Qu Lys Val Gu H's Ser Asp Leu Ser Phe Ser Lys Asp Trp
65707580 Ser Phe Tyr Leu Leu Tyr Tyr Thr G u Phe Thr Pro Thr GQu Lys Asp
859095 G u Tyr Ala cys Arg Val Asn His Val Thr Leu Ser Gn Pro Lys Ile

100105110 VaI S t. 115, <21 > 4 <211> 119 <212> PRT <213>
Rattus norvegi' bé ﬁfg'@%&%?ﬂ @?QWX\% F Ingiyj! “i*h'rsa%'i“a'} | e Phe Leu Val Leu
Val Ser Leu Ala 151015 Val VaI Leu AIaIIe Gln Lys Thr Pro Gn Ile Gn Val

T Arg 202530 4 018V H,s Pro Pro G
A Gy Lys PrgTasKRoRENLLSl SR (o R AR ahy © SURO - h - BRECFY Pro Pro

Gn Ide Gogkkke2 gkp Leu Leu Lys Asn Ay Lys 505560 Lys Ile Pro Asn Ile Qu
Met Ser Asp Leu Ser Phe Ser Lys Asp Trp 65707580 Ser Phe Tyr Ile Leu Al a
H's Thr Qu Phe Thr Pro Thr A u Thr Asp 859095 Val Tyr Ala Cys Arg Val Lys
H s Val Thr Lews5LyShénuth& of claps 9Thwheldhe 2dtiHddy is administered at a dosage of 1

mg/kg to 200 mg/kg.

10 106. A method for suppressing the jevel of an IgG antibody in an individual
comprising the steps of
providing an antibody or a fragment thereof which binds to human FcRn, is generated
against the heavy chain of human FcRn or a fragment thereof, is a non-competitive inhibitor
of IgG binding to human FcRn and does not bind B2-microglobulin; and
15 administering the antibody or the fragment thereof to an individual in an amount

sufficient to suppress the level of an IgG antibody in an individual.

107. The method of claim 106, wherein the IgG antibody is a therapeutic 1gG
antibody.
20
108. The method of claim 107, wherein the therapeutic IgG antibody is

natalizumab.

109. The method of claim 106, wherein the IgG antibody is non-self Human
25 Leukocyte Antigen.

110. The method of claim 106, wherein the method further comprises a plasma

exchange step.

30
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val

Thr Trp Asp Arg Asp Met 115 <210> 5 <211> 1510 <212> DNA <213> Homp
sapi ens <400> 5 gttcttcagg tacgaggagg gcattgttgt cagtctggac cgagcccgca

gagcccct cc60 tcggegtcecct ggtccecggec gtgecccgegg tgtcccggga ggaaggggcg
ggccgggggt 120 cgggaggagt cacgtgcccc ctcccgeccc aggtcgtcct
gggt cccgcgl80 gcct cagecc naF3dacyoifep ggetactgtistéhgt ct cctt
t gggcgcaga240 aagccacct c SEQERNCECHIGT ¥ccacct t ac

cgggggg;cq%ggfggﬁcttctgg gt gt ccggct

atagcctgcg
ggt att gga420

nd g JEARE8CAt§aYGGCEAH.g

acagat ct ga

aaagagacc
t caaf&@ Xt tFQS'EﬁCg ﬁgﬁ@é@gﬁ% Eétaca

gccchgasagndly GacLaedat 9
atttcgacct 600 caagcagggc

agc ¥ Cc ¥66 OrEfcagdaygac
gccggg tcg?o®'ickt gcgggag
ccceakpcat£3f gegcahgaag
gcgeﬂﬁuﬁtaemm{mizttaccct
ctggca cg 90
cact
tggcgcagcc

cccaccgceca
acct ggggt g
aaggcggcca
cacct ggaga
gcccgaccca
ccggagcet gc
ttcggcccca
gat gagcacc

ggct gggecc
gagct t gggt
ggat caagga

ct ct gcaggg
agttcgccct

gggact ggcc
acaaggagct

ggggccgcegg
gcagccct gg
aacttcggtt
acagt gacgg
actactgctg

cgcggt gt cc
gcagcagt ac
ct gggaaaac
gaagctcttt

cct gct ggge
gaacggcgag
cgaggccctg
caccttcctg
aaacct ggag
cttttccgtg
cct gcggaat
atccttccac
cattgtgcag

ct cagcat gg
cct gggagcec
t cgcct geccce
ct gagct aca
caggt gt cct
ct ggaagctt
t gt gaact gg
gagttcatga
gct at cagtc
ctattctcct
t ggaaggagc
cttacctgca
gggct ggceg
gcct cgt cgt
cacgcggggc

t gac
Vo
cagggt g gagct ggaat ctccagccaa gtcctccgtg ctcgtggtgg

gaahdgoﬁaﬂ$080 Page 5 DO0617.70018w0 sequence |isting cggtgtcttg ctactcacgg
cagc ot ? gﬁ ct ct tgtgga gaaggat gagl1140 gagt gggctg ccagcccctt
gat f %ﬁ?ﬁ ae’ ccgggg tcctcctgecl200 caccccaggg gaggcccagg
atg&@ga;tu_gaaggatgta aatgtgattc cagccaccgcl260 ctgaccatcc gccattccga
ctgeﬂé&aa 6Ggaat gt agt caggcccctt tcatgctgtgl320 agacctcctg gaacact ggc
atcﬁgashg REggga?Q%gg ggttctgggc ctagttgtccl380 tccctctgga gcccegtcct
gtggtctgcc cag ccc ctcctaatac atatggctgtl1440 tttccacctc gataatataa
cacgaigbit g ggcccgaaaa aaaaaaaaaa aaaaaaaaaal500 aaaaaaaaaal5l0 <210> 6

Met Gly val Pro Arg Pro GIn Pro Trp Ala Leu Gly Leu Leu Leu Phe
1 5 10 15

Glu His

25

Leu Leu Pro Gly Ala

20

Ser Leu Gly Ser Leu Ser Leu

30

Leu Tyr

Thr Ala val

35

His Leu ser Ser Pro Ala Thr Ala Phe

40

Pro Gly Pro

Trp
45

val Gly Pro GIn Gln

55

Ser
50

Trp Leu Gly Ser

60

Tyr Leu Tyr Asn Ser Leu

val Gln

75

Arg Glu Ala Glu Ala

65

Gly Pro

70

Cys Gly Trp val

80

Trp Asn

Glu
95

Glu Glu Thr Thr

85

Ser Trp Tyr Trp Lys Asp Leu

20

Arg Lys Lys

Glu Ala Phe Ala

100

Leu Phe Leu Lys Leu Thr

105

Pro
110

Gly Gly Lys Gly Tyr

Glu Thr

120

Leu Gln Leu Leu Gly Cys Pro Asn Ser val

125

Leu Gly Asp

Thr Phe Ala Glu Glu

130

Pro Phe

140

Leu Asn Phe

135

Lys Gly Met AsD Asp

Leu Thr

145

Glu Ala Ala TIle

160

Pro
155

Lys Gly Gly Gly Asp Trp Leu
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<211> 984 <212> DNA <213> HOMO sapi ens <400> 6 at gggggtcc cgcggcctca
gccctgggeg ctggggetcece tgetcetttcet ccttcectgggb0 agecct gggecg cagaaagcca
cctctccctc ctgtaccacc ttaccgeggt gtcctcgect 120 geccccgggga ctcectgectt
ctgggt gt cc. ggct ggct gg gcccgcagca gtacctgagcl80 tacaatagcc tgcggggcga

ggcggagccc tgtggagett ggrisilggfiliemceaemicg2iGtiogt ggt att gggagaaaga
gaccacagat .ct t ca, aggagaaget ctttctggaa300 gectttcaaag ctttgggggg
Snadhr: it Af AR AIIRIR00Ys Bun ATGPRaRTHe EEGLEEERD achncacers

ggt gcccacc gccaagttcg ccctgaacgg cgaggagttc420 atgaatttcg acctcaagca
gggcacct gg ggt ggggact ggcccgaggc cctggctat c480 agtcagcggt ggcagcagca
ggaé@&gﬂ%@Lg@é%gd%ﬁgﬁy%gEP 'E%E%géEPQHﬁa?Pt§46 %ayfbkéﬁéc accgcct gcg
ggagcacct g gagaggggcc gcggaaaccti ggagt ggaag600 gagcccccct ccat gcgcect
gaaggcccga cccagcagcc ctggettttc cgtgcttacc660 tgcagcgect tctceccttcta

ccct dg@&gGsigﬁaab%%§1ggTPcwﬁ ébigﬁatﬁggéQg?@gfywcgﬁlggéa ccggccaggg
tgacttcggc1 caacagtg acggaﬁ ctt ccacgcctcg?@ t cgt cact aa cagt caaaag

t ggcgat gag caccactact gctgcattgt gcagcacgcg840 gggctggcgc agcccctcag

got gdagetyg Pgadstect gagre cdggrlecter cafgougtThc @96 gacggehac gagcat cagt
aacact a¢th ggcgcaggec t #@pactatc actact aé€h960 gcactactac gatttgggcce

at aa984 <210> 7 <211> 987 <212> DNA <213> Artificial Sequence <220> <223>
recEpi pantry pHry Nl €01 iLde 002 Argadit paghhgy IRGIETY GG Jct ggcgggc

at t ¢@bgaag ctgacagcat3@ cgggccgag60 Patpe 6 DO0617. 70018W) sequence listing
atgtctcgct ccgtggectt agctgtgctc gecgectactct ctctttctgg cctggagget 120

at ccagcota e ﬁ%aaﬂqahwﬁQﬁgghﬁiaﬁe&ﬁgCﬂkca&Ps%agﬁﬁgaga%evggaaagtCa180
aatttcctga attgctasgt gtctgggttt egbccatccg acattgasgt tgacttact g240
aagaat ggag agagaattga aaaagtggag cattcagact tgtctttcag caaggact gg300

ECUIGE AL L o éggt%%: gePEL%Lgﬁﬂl %4 e 6 g%g%ﬁ%@%gt atgeet gc360

cgtgtgaacc a a gt cacagcegs aaga agti tggoat cg agacat gt aa420

Tyr Cys Cys Ile val GIn His Ala Gly Leu Ala Gln Pro Leu Arg val
275 280 285

Glu Leu Glu Ser Pro Ala Lys Ser Ser val Leu val val Gly Ile val
290 295 300

ITe Gly val Leu Leu Leu Thr Ala ala Ala val Gly Gly Ala Leu Leu
305 310 315 320

Trp Arg Arg Met Arg Ser Gly Leu Pro Ala Pro Trp Ile Ser Leu Arg
325 330 335

Gly Asp Asp Thr Gly val Leu Leu Pro Thr Pro Gly Glu Ala GIn Asp
340 345 350

Ala Asp Leu Lys Asp val Asn val Ile Pro Ala Thr Ala
355 360 365

<210> 2

<211> 366

<212> PRT

<213> Rattus norvegicus

<400> 2

Met Gly Met Ser Gln Pro Gly val Leu Leu Ser Leu Leu Leu Val Leu
1 5 10 15

Leu Pro GIn Thr Trp Gly Ala GIlu Pro Arg Leu Pro Leu Met Tyr His
20 25 30
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gcagcat cat ggaggtttga agatgccgca tttggattgg atgaattcca aattctgctt480
gcttgectttt taatattgat atgcttatac acttacactt tatgcacaaa atgtagggtt540

at aat aat gt taacatggac atgatcttct ttataattct actttgagtg ctgtctccat 600
gtttgatgta tctgagcagg ttgctccaca ggtagctcta ggagggctgg caacttagag660

gt ggggagb_ja agaattctc ttaidtaat@lswaseqistce Ygttdagat tt gaact cttca720

at ctleéttdy ?waléaﬁcrt psytleragfdt A (& Hagig PR ngdﬁt?t Temd et ccaattt a780
catactctgc-ttagaatttg ggggaaaatt tagaaatata 'attgacagga ttattggaaa840
tttgttataa tgaatgaaac attttgtcat ataagattca tatttacttc ttatacattt900

gat ahagt ba Tggdauggivt §ld @it t@lat TYr ggiit Thart Iryrt AsgtAsccheaargt t aaat aaa960

tcat aaa¥tt tgatgtgtta tcePcttad987 <210> 80&211> 12 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 8 Ser Al a Ser Ser
Ser dihecRen1SeNspAsid Ty ciguaTd sriT1@ ”plem Asr2db>vdl <212> PRT <213>

Arti€hi ci al Sequence €R@20> <223> reconti nant peptide <400> 9 Arg Thr Ser Asn
Leu Ala Ser 5 <210> 10 <211> 9 <212> PRT <213> Artificial Sequence <220>

D06 %75 7R 8WP @gauenetu thptH19a52434 IRCe&bI §aNd, p@ﬂ#l dg <400> 10 Gn Gn
Ay S‘e)rﬂ%slnv? |l e ngg Leu Thr 15A§% L)% -y - :

Phe Leu Glu Ala IT1e Arg Thr Leu Glu Asn Gln Ile Asn Gly Thr Phe
100 105 110

Thr Leu GIn Gly Leu Leu Gly Cys Glu Leu Ala Pro Asp Asn Ser Ser
115 : 120 125

Leu Pro Thr Ala val Phe Ala Leu Asn Gly Glu Glu Phe Met Arg Phe
130 135 140

Asn Pro Arg Thr Gly Asn Trp Ser Gly Glu Trp Pro Glu Thr Asp Ile
145 150 155 160

val Gly Asn Leu Trp Met Lys GIn Pro Glu Ala Ala Arg Lys Glu Ser
165 170 175

Glu Phe Leu Leu Thr Ser Cys Pro Glu Arg Leu Leu Gly His Leu Glu
180 185 190

Arg Gly Arg Gln Asn Leu Glu Trp Lys Glu Pro Pro Ser Met Arg Leu
195 200 205

Lys Ala Arg Pro Gly Asn Ser Gly Ser Ser val Leu Thr Cys Ala Ala
210 215 220

Phe Ser Phe Tyr Pro Pro Glu Leu Lys Phe Arg Phe Leu Arg Ash Gly
225 230 235 24

L)

Leu Ala Ser Gly Ser Gly Asn Cys Ser Thr Gly Pro Asn Gly Asp Gly
245 250 255

Ser Phe His Ala Trp Ser Leu Leu Glu val Lys Arg Gly Asp Glu His
260 265 270

His Tyr GIn Cys G1n val Glu His Glu Gly Leu Ala GIn Pro Leu Thr
275 280 285

val Asp Leu Asp Ser Pro Ala Arg Ser Ser Val Pre val val Gly Ile
290 295 300
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<211> 5 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide
<400> 11 Arg Ser Trp Met Asn 15 <210> 12 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 12 Arg Ile H's
Pro Gy Asp Ay Asp Thr Asn Tyr Asn Gy Lys Phe Lys 151015 dy <210> 13
<211> 8 <212> PRT <213> Apddlli nocabwoegdeane ¥24Arg<223> reconbi nant pepti de
<4005 e1BewGGlyY Gl By LPy o/aTyyalPhel Adp Tla Ala €Ay0slyl4akaku> 11 <212> PRT
<213PArtificial Seqddhce <220> <223>3}%econbi nant peptiZe <400> 14 Lys Al a
Ser G n Asp Ile Asn Asn Tyr Ile Ala 1510 DO0617.70018W sequence |isting

<210xulbrx2tdarg r;:%ng RRF &3182u A;r;%i Aacrad 1Spquancer 4220>
335

Ser Gly Asp Asp Ser Gly Asp Leu Leu Pro Gly Gly Asn Leu Pro Pro
340 345 350

Glu Ala Glu Pro GIn Gy val Asn Ala Phe Pro Ala Thr ser

355 360 365
<210> 3
<211> 119
<212> PRT

<213> Homo sapiens
<400> 3

Met Ser Arg Ser val Ala Leu Ala val Leu Ala Leu Leu Ser Leu Ser
1 5 10 15

Gly Leu Glu Ala ITe GIn Arg Thr Pro Lys Ile Gln val Tyr Ser Arg
20 25 30

His Pro Ala Glu Asn Gly Lys Ser Asn Phe Leu Asn Cys Tyr val ser
35 40 45

Gly EB& His Pro Ser Asp %%e Glu val Asp Leu Leu Lys Asn Gly Glu
60

Arg Ile Glu Lys val Glu His Ser Asp Leu Ser Phe Ser Lys Asp Trp
65 70 75 80

Ser Phe Tyr Leu Egu Tyr Tyr Thr Glu Phe Thr Pro Thr Glu Lys Asp
90 95

Glu Tyr Ala Cys Arg val Asn His val Thr Leu Ser Gln Pro Lys Ile
100 105 110

val Lys Trp Asp Arg Asp Met
115

<210> 4

<211> 119

<212> PRT

<213> Rattus norvegicus

<400> 4

Met Ala Arg Ser val Thr val Ile Phe Leu val Leu val Ser Leu Ala
1 5 15

val val Leu Ala Ile Gln Lys Thr Pgo GIn Ile GIn val Tyr Ser Arg
2 30
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<223>
<211>

reconbi nant peptide <400> 15 Tyr Thr Ser Thr Leu G n Pro 1 <210> 16
9 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide
<400> 16 Leu G n Tyr Asp Asn Leu Leu Arg Thr 1 <210> 17 <211> 5 <212> PRT
<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 17 Asp Tyr
Ala Met H'S 15 <210> 18 <@fcl>. 2001804 Zeqibdlce<?is¥indrtificial Sequence <220>
<223> reconbi nant peptide <400> 18 Val Ile Thr Asn Tyr Tyr Ay Asp Al a Ser
Tyr vs, P 1 > 12> PRT <213>
Art.*fém al 35 Jéqeaéng% %‘Zé? 2 3“% L8 ]?Q’né%’% %2%‘ 6o> 19D0617. 70018\
sequence listing Ay Ay Tyr Asp Ay Tyr Tyr Val Asp Phe Asp Tyr

GIn Phe His Pro Pro G1n Ile Glu Ile Glu Leu Egu Lys Asn Gly Lys
Lys Ile Pro Asn Ile Glu Met Ser Asp Leu Ser Phe Ser Lys Asp Trp
65 70 75 80
Ser Phe Tyr Ile Leu Ala His Thr Glu Phe Thr Pro Thr Glu g?r Asp
val Tyr Ala Cys Arg val Lys His val Thr Leu Lys Glu Pro Lys Thr
100 105 110

val Thr Trp Asp Arg Asp Met

115
<210> 5
<211> 1510
<212> DNA
<213> Homo sapiens
<400> 5
gttcttcagg tacgaggagg gcattgttgt cagtctggac cgagcccgca gageccctec 60
tcggcgtect ggtcccggec gtgecccgegg tgtcccggga ggaaggggcg ggecgggagt 120
cgggaggagt cacgtgcccc ctcccgcecce aggtcgtect ctcagcatgg gggtcccgeg 180
gcctcagece tgggcgctgg ggctectget ctttctectt cctgggagcc tdggcgcaga 240
aagccacctce tccectectgt accaccttac cgcggtgtcc tcgocctgeec cggggactcec 300
tgccttctgg gtgtccgget ggctgggccc gcagcagtac ctgagctaca atagcctgeg 360
gggcgaggcg gagccctgtg gagcttgggt ctgggaaaac caggtgtcect ggtattggga 420
gaaagagacc acagatctya ggatcaagga gaagctcttt ctggaagcett tcaaagettt 480
ggggggaaaa ggtccctaca ctctgcaggg cctgetggge tgtgaactgg gccctgacaa 540
cacctcggtg cccaccgeca agttcgccect gaacggcgag gagttcatga atttcgacct 600
caagcagggc acctggggtg gggactggcec cgaggccctg gctatcagtc agcggtggca 660
gcagcaggac aaggcggcca acaaggagcet caccttectg ctattctcect geccgcaccg 720
cctgcgggag cacctggaga ggggccgcedgg aaacctggag tggaaggagc ccccctccat 780
gcgcectgaag geccgaccca geagecctgg ctttteegtg cttacctgea gegecttcte 840
cttctaccct ccggagctgce aacttcggtt cctgcggaat gggctggecyg ctggcaccgg 900
ccagggtgac ttcggcccca acagtgacgg atcctitccac gectcgtcgt cactaacagt 960
caaaagtggc gatgagcacc actactgctg cattgtgcag cacgcggggc tggcgcagec 1020
cctcagggtyg gagctggaat ctccagcecaa gtectecgtg ctcgtggtgg gaatcgtcat 1080
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1510 <210> 20 <211> 214 <212> PRT <213> Artificial Sequence <220> <223>
reconbi nant peptide <400> 20 Asp Ile G n Leu Thr Gn Ser Pro Thr Thr Val
Ala Ala Ser Pro Ay 151015 GQu Lys Ile Thr Ile Thr Cys Ser Ala Ser Ser Ser
Ile Ser Ser Asn 202530 Tyr Leu His Trp Tyr Gn Gn Lys Pro Ay Phe Ser Pro
Lys Leu Leu 354045 || e TysocAvgzobnBwdSekeqghsitel®ikthAhg Ser Gy Val Pro Ala Arg
Phe t@@rcgm%erotaetgacsgrc{qcygsmt Q@opaThgctSerotiigtgGegatmmatioy || elXd0y Thr nmet

Thr Tyr Tyr Asn |le
Pro %%ggég%E ﬁﬁg%ﬁ %tygéfl %%}Eg%g}ycl_gaé’al_ %@ %E%ctftﬁccs Ar gﬁr&loa Asp Al a
1001@5&6.@19@@8%@@0@'5@@ Ma_:]ct&etrttl beagBhegtar eaaRytgaer c5@(fca@cgt Gn 1m0 Thr Ser
115120125 Ala Ser Val Val C\ﬁs Phe Leu Asn Asn Phe Tyr Pro Lys Asp
1301%*@12%??%9%& TR FIACTEIGR9L (R PR pARYGF CSEY TERPAPEE G n A Ay val
145 L6616 da c SR ct EE ghgthét A8Ba c ley 8 BccSer TiygolTyr Ser
met ]a?gSUOIQSdager&ggr Thr Ljehug Thr Lg éa‘lgh? % gtQ?yr Gu %88 Hi s Asn
Ser TEO1EHIYECFGEITHGE CAIITEFAFCAF @R ITRFCAS gtq_qxgaqqcﬁ agetggrh@t Ser P48 Il e Val

Lys J40efQ20%ar D064 7TORHAYA 5eGNRRGE ddl $hddM3aaaa aaaaaaaaaa

1500
daaaaaaaaa 1510
<210> 6
«<211> 984
<212> DNA
<213> Homo sapiens
<400> © _
atgggggtec cgeggecctca goccctgggeg ctggggetec tgctetttet cettectgygg 60
agcctgggcg cagaaageca ccteteccte ctgtaccacc ttaccgeggt gtcctcgcét 120
gcccecgggga ctectgectt ctgggtgtoc.ggetggetygyg geccgeagea gtacctgage 180
tacaatagcc tgcggggcga ggcggagcecc tgtggagett gggtctggga aaaccaggtg 240
tcctggtatt gggagaaaga gaccacagat ctgaggatca aggagaagct ctttctggaa 300
gctttcaaag ctttgggggg aaaaggtcce tacactctgc agggcectgct gggctgtgaa 360
ctgggecctg acaacacctc ggtgcccacc gccaagttcg ccctgaacgg cgaggagttc 420
atgaatttcg acctcaagca gggcacctgg ggtggggact ggcccgagge cctggetate 480
agtcagcggt ggcagcagca ggacaaggcg gccaacaagg agctcacctt cctgetattc 540
tcctgeccge accgcectgeyg ggagcacctg gagaggggcece gcggaaacct ggagtggaag 600
gagcccccct ccatgcgcct gaaggeccga cccagcagec ctggetttte cgtgettacce 660
tgcagcgect tetccttcta ccctccggag ctgcaacttc ggttcctgeg gaatgggetg 720
gccgetggeca ccggccaggg tgacttcgge cccaacagtg acggatcctt ccacgecteg 780
tcgtcactaa cagtcaaaag tggcgatgag caccactact gctgcattgt gcagcacgceg B40
gggctggege ageccctcag ggtggagcetg gaatctccag ccaagtcctc ccggecgotc 900
gacgggctac gagcatcagt aacactacta ggcgcaggcec tactactatc actactacca 960
gcactactac gatttgggcc ataa 984
<210> 7
<211> 987
<212> DNA
<213> Artificial sequence
<220>
<223> recombinant polynucleotide
<400> 7
aatataagtg gaggcgtcgce getggeggge attcctgaag ctgacagcat tcgggeccgag 60
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Ser Phe Asn Lys Asn G u 210 <210> 21 <211> 214 <212> PRT <213> Artificia
Sequence <220> <223> reconbi nant peptide <400> 21 Val Lys Leu Gn G u Ser
Gy Pro Qu Leu Val Lys Pro Ay Ala Ser 151015 Val Lys Ile Ser Cys Lys Ala
Ser Ay Tyr Ala Phe Ser Arg Ser Trp 202530 Met Asn Trp Val Lys Gn Arg Pro
Gy Gn Ay Leu Qu Trp IDO@l@OOiB&A:OéEqueHBtHh@ Pro Gy Asp Ay Asp Thr
Asn Tér Asn d Phe Lés 505560 (1{ X Ala Thr Leu Thr Val Aba Lys Ser
Sor ShFCURFT Ao et AT B A AR oL P TR FETPOTRISer VAR Asp Ser
Al a Malkagbyta Ritecfagadl @a850623% AskgtdatcG3yceghgdd @gdadagbhe Asp 18gr Trp Gy
din Ay Thr Thr Leu 100105110 Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser
Val FRFETSE2 |3EGIRIaZ I 1209t Praf CERYLCQeR CANL AT ta T GTITRTY Asn S6P Met Val
Thr V, Pro Thr Val
Ao e Qoo R Y S SRR B i ee pro
AI atvattd_temc Gcmtmcta\s@f:];ﬁm'it@lwczwtvyﬁaa'ﬂhgamjgwgcsegc Ser V&P Thr Val

Pro Ser Ser Tr Tr 18018519 Thr _Val _Thr .c S Asn V Ala Hs
or o Rearegte Sbedddie FI R aBaRis ahabiiecd orkdhaydl ad Ll 230 Y30

DOEXUEa@&HltBVng&@gmnigaEadamgtdgtg 25021198 atgaattcca aattctgett 480
gcttgotttt taatattgat atgcttatac acttacactt tatgcacaaa atgtagggtt 540
ataataatgt taacatggac atgatcttct ttataattct actttgagtg ctgtctccat 600
gtttgatgta tctgagcagg ttgctccaca ggtagctcta ggagggctgg caacttagag 660
gtggggagca gagaattctc ttatccaaca tcaacatctt ggtcagattt gaactcttca 720
atctcttgca ctcaaagctt gttaagatag ttaagcgtgc ataagttaac ttccaattta 780
catactctgc ttagaatttg ggggaaaatt tagaaatata attgacagga ttattggaaa 840
tttgttataa tgaatgaaac attttgtcat ataagattca tatttacttc ttatacattt 900
gataaagtaa ggcatggttg tggttaatct ggtttatttt tgttccacaa gttaaataaa 960
tcataaaact tgatgtgtta tctctta . 987
<210> 8
<211> 12
<212> PRT
<213> Artificial Sequence
<220>
<223> recombinant peptide
<400> 8
Ser Ala Ser Ser Ser Ile Ser Ser Asn Tyr Leu His
1 5 10
<210> 9
<211> 7
<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide
<400> 9

Arg Thr Ser Asn Leu Ala Ser
1 5

<210> 10

<211> 9

<212> PRT

<213> Artificial Sequence
<220>
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<211> 213 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant
peptide <400> 22 Asp Ile Gn Leu Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser
Leu Ay 151015 Asp Lys Val Thr Ile Thr Cys Lys Ala Ser G n Asp Ile Asn Asn
Tyr 202530 Ile Ala Trp Tyr An Hs Lys Pro Ay Lys Arg Ser Arg Leu Leu Ile
354045 His Tyr Thr Ser Thoellew0GlewdPseqidnyellistiPng Ser Arg Phe Ser Gy
5055803 Serre@mpisert gERtideg Asp Tyr Ser Phe Ser Ile Ser Asn Leu Gu Pro
657%@@9 Gu Asp Ile Ala Thr Tyr Tyr Cys Leu G n Tyr Asp Asn Leu Leu Arg
859095 Thr Phe Ay Ay Ay Thr Lys Leu u Ile Lys Arg Ala Asp Ala Ala
1001051d» Bty SEhrasvatkleSerolles Pire Pro Pro Ser Ser Gu G n Leu Thr Ser Ay
115820125 Ay Al @ Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ille
130135140 Asn Val Lys Trp Lys Ile Asp Ay Ser Qu Arg Gn Asn Ay Val Leu
1451504555160 Asn Ser Trp Thr Asp G n Asp Ser Lys Asp Ser Thr Tyr ser net
ser <€854176175 ser Thr Leu Thr Leu Thr Lys Asp Qu Tyr GQu Arg H s Asn Ser
Tyr :%3?8§EEO1CJ§]£1 %Su Gy Ala Thr His Lys Thr Ser Thr ser Pro Ile Val Lys
ser 200205 'Phe’ ASA'LYS Asn G u 210 DO0617.70018W) sequence |isting <210>

23 <220>
<223> recombinant peptide

<400> 11

Arg Ser Trp Met Asn
1 5

<210> 12

<211> 17

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 12

Arg Ile His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
1 5 10 15

Gly

<210> 13

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 13

Glu Gly Ser Pro Tyr Phe Asp Tyr
1 5

<210> 14

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 14
Lys Ala Ser Gln Asp Ile Asn Asn Tyr Ile Ala
1 5 10
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<211> 218 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant
peptide <220> <221> misc_feature <222> (2)..(2) <223> Xaa can be any
naturally occurring am no acid <400> 23 Val Xaa Leu Gn Gdn Ser Ay Ala Gu
Leu Val Arg Pro Ay Val Ser 151015 Val Lys Ile Ser Cys Lys Gy Ser Ay Tyr
Thr Phe Thr Asp Tyr Al a 26033070 BwdliseqlerpeValstliyg G n Ser H's Ala Lys Ser
Leu <G> TS Ile Gy 354045 Val Ile Thr Asn Tyr Tyr Gy Asp Ala Ser Tyr Asn
Gn iniﬁTLys 505560 Gy Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser Thr
Al a pyBs Malr+ 66¢04D8Rq@rtcLeu Ala Arg Leu Thr Ser G u Asp Ser Ala lle Tyr
Tyr s Ala 859095 Arg Ay Ay Tyr Asp Ay Tyr Tyr Val Asp Phe Asp Tyr Trp
Gy@?”wm%lo Gy Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro
Ser VAP> 1158% 1§%nt'l'>9¥p1f5rd§ Leu Ala Pro Ay Ser Ala Ala A n Thr Asn Ser Met
Val <Hop- 130135140 Leu Ay Cys Leu Val Lys Ay Tyr Phe Pro Gu Pro Val Thr
Val Thr 145150155160 Trp Asn Ser Ay Ser Leu Ser Ser Ay Val H's Thr Phe
Pro JXra™Warel 681 7781 &6°G n Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val Thr
Val Pro Ser 180185190 Ser Thr Trp Pro Ser Gu Thr Val Thr Cys Asn Val Ala

H's Pro Ala 195200205
<210> 16
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 16

Leu GIn Tyr Asp Asn Leu Leu Arg Thr
1 5

<210> 17

<211> 5§

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 17

Asp Tyr Ala Met His
1 5

<210 18

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 18

val Ile Thr Asn Tyr Tyr Gly Asp Ala Ser Tyr Asn Gln Lys Phe Lys
1 5 10 15
Gly

<210> 19

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide
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D0617. 70018wW0 sequence listing Ser Ser Thr Lys Val Asp Lys Lys Leu Qu
210215 <210> 24 <211> 20 <212> PRT <213> Artificial sequence <220> <223>
reconbi nant peptide <400> 24 ser Cys Pro Hs Arg Leu Arg Qu H S Leu Qu
Arg Ay Arg Gy Asn 151015 Leu Qu Trp Lys 20 <210> 25 <211> 20 <212> PRT
<213> Artificial sequencept&i20z00d2@8>=eaneearbil harihgpepti de <400> 25 du Arg
Ay #4%> AW Asn Leu Gu Trp Lys Gu Pro Pro Ser Met Arg 151015 Leu Lys Al a
Arg < > <213>_Artificial Sequence <220> <223>
recoﬁ2| iﬁéﬁﬁﬁé% iéyiﬁ%%ﬁ%d}gﬂi&e %ﬁebaTéie Ser Phe Tyr Pro Pro Qu Leu
G n Leu Arg Phe Leu 151015 Arg Asn Ay Leu 20 <210> 27 <211> 20 <212> PRT
<213>1Arti ficial Sequence <220> <223> reconbi nant peptide <400> 27
DOGlZ%ﬁDOlﬁ\Q,O sequence listing Ala Pro Gy Thr Pro Ala Phe Trp Val Ser Gy

Trp d2ep-AprTPro G n 151015 G n Tyr Leu Ser
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 20

Asp Ile GIn Leu Thr GlIn Ser Pro Thr Thr val Ala Ala Ser Pro Gly
1 5 10 15

Glu Lys ITe Thr Ile Thr Cys Ser Ala Ser Ser Ser Ile Ser Ser Asn
20 25 30

Tyr Leu His Trp Tyr GIn Gln Lys Pro Gly Phe Ser Pro Lys Leu Leu

Ile Tyr Arg Thr Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser
50 55 60

Gly Ser Gly ser Gly Thr ser Tyr Ser Leu Thr Ile Gly Thr Met Glu
65 70 75 80

Ala Glu Asp val Ala Thr Tyr Tyr Cys GIn Gln Gly Ser Asn Ile Pro
85 90 95

Leu Thr phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala
100 105 110

Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser
115 120 125

Gly Gly Ala ser val val Cys Phe Leu Asn Ash Phe Tyr Pro Lys Asp
130 135 140

Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly val
145 150 155 160

Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met
165 170 175

Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser
180 185 190

Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile val Lys
195 200 205
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20 210> 28 211> 13 212> PRT 213> Artificial Sequence <220> <223>
reconbi nant peptide <400> 28 Ser Ay Ser Ser Ser Asn Ile Ay Ser Asn Thr
Val Ser 1510 <210> 29 <211> 7 <212> PRT <213> Artificial Sequence <220>
<223> reconbi nant peptide <400> 29 Ser Asp Asn G n Arg Pro Ser 15 <210> 30
211> 11 <212> PRT <213> Av(dlfinioaBwdegyedrce ¥230krg 223> reconbi nant pepti de
<400=r3eheAran Alya AT pGNsp Asp Ser Leu Lys Gy Trp Val 1510 <210> 31 <211> 5
<212> PRP <213> Artificial Sequence <220> <223> reconbi nant pepti de <400>
31 Asp Tyr Thr Met Ser 15 <210> 32

<210> 21
<211> 214
<212> PRT
<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 21

val Lys Leu Gin Glu Ser Gly Pro Glu Leu val Lys Pro Gly Ala Ser
1 5 10 15

val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Arg Ser Trp
20 25 30

Met Asn Trp val Lys G1n Arg Pro Gly GIn Gly Leu Glu Trp Ile Gly
35 40 45

Arg Ile His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
50 55 60

Gly Lys Ala Thr Leu Thr val Ala Lys Ser Ser Ser Thr Ala Tyr Met
65 70 75 80

Gln Leu Ser Ser Leu Thr Ser val Asp Ser Ala val Tyr Phe Cys Ala
85 90 95

Asn Glu Gly Ser Pro Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu
100 105 110

Thr val ser Ser Ala Lys Thr Thr Pro Pro Ser val Tyr Pro Leu Ala
115 120 125

Pro Gly Ser Ala Ala GIn Thr Asn Ser Met val Thr Leu Gly Cys Leu
130 135 140

val Lys Gly Tyr Phe Pro Glu pro val Thr val Thr Trp Asn Ser Gly
145 150 155 160

Ser Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu GIn Ser Asp
165 170 175

Leu Tyr Thr Leu Ser Ser Ser val Thr val pro Ser Ser Thr Trp Pro
180 185 190

Ser Glu Thr val Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys
195 200 205

val Asp Lys Lys Leu Glu
210
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211> 17 212> PRT <213> Artificial Sequence DO0617.70018W sequence |isting
<220> <223> reconbi nant peptide <400> 32 Set' Ile Trp Ser Ser Ay Ay A a
Thr Vval Tyr Ala Asp Ser Val Lys 151015 Ay <210> 33 <211> 11 <212> PRT
<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 33 Asp Ile
Arg Gy Ser Arg Asn Trp Ri®1ASTHOPBW E54@encBl0ist34g <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 34 Thr Ay Thr
Gy Sgk.Asp Val Gy Ser Tyr Asn Leu val Ser 1510 <210> 35 <211> 7 <212> PRT
<213>1f¢ tiphgci al Sequence <220> <223> reconbi nant peptide <400> 35 Ay Asp
Ser <l APgTPro Ser 15 <210> 36 <211> 10 <212> PRT <213> Artifici al
Sequédde 4APPTH CI@bFSArNSENDI nant peptide <400> 36 Cys Ser Tyr Ala Ay Ser
Ay Lbg Tyr Val

<223> recombinant peptide
<400> 22

Asp Ile Gin Leu Thr GIin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Lys val Thr Ile Thr Cys Lys Ala Ser GIn Asp Ile Asn Ash Tyr
20 25 30

Ile Ala Trp Tyr GIn His Lys Pro Gly Lys Arg Ser Arg Leu Leu Ile
35 40 45

His Tyr Thr Ser Thr-Leu GIn Pro Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser Ile Ser Asn Leu Glu Pro
65 70 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Leu GIn Tyr Asp Asn Leu Leu Arg
85 90 a5

Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110

Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu Gln Leu Thr Ser Gly
115 120 125

Gly Ala ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile
130 135 140

Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val Leu
145 150 155 160

Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser
165 170 175

ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr
180 185 190

Thr Cys Glu Ala Thr His Lys Thr Ser Thr ser Pro Ile val Lys Ser
195 200 205

Phe Asn Lys Asn Glu
210
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1510 Page 16 DO0617.70018W) sequence |isting <210> 37 <211> 5 <212> PRT

<213> Artificial

Ala Met Ay 15 <210> 38 <211> 17 <212> PRT <213> Artificial

Sequence <220> <223> reconbi nant peptide <400> 37 A u Tyr

<223> reconbi nant peptide <400> 38 Ser
Tyr Ala Asp Ser Val

Ay

<21

Sequence <220>

Ile Ay Ser Ser Ay Ay Gn Thr Lys
Lys 15b015000ywo<2265erd8 ¥&king 7 <212> PRT <213>
Art i2118% alZ3Sequence <220> <223> reconbi nant peptide <400> 39 Leu Ser Thr

L ﬂﬁTyr 15 <210> 40 <211> 16 <212> PRT <213> Artificial Sequence

<220>152237t{@eoaPiskatdncRept i de <400> 40 Arg ser Ser A n Ser Leu Leu Hi's
Ser Asn Ay Tyr Asn

<220
<223>

<220>
<221>
<222>
<223>

<400>

misc_feature

(2)..

(2)

yr

Leu Asp 1 5

recombinant peptide

Xaa can be any naturally

23

val Xaa Leu Gln

1

val Lys

Met His

val Ile
50

Gly Lys
65

Glu Leu

Arg Gly

Gly Thr

Tyr Pro

130

Leu Gly
145
Trp Ash

Leu GlIn

ser Thr

Ile

Trp

35

Thr

Ala

Ala

Gly

Thr

115

Leu

Cys

Ser

Ser

Trp

Ser

20

val

Asnh

Thr

Arg

TYr

100

Leu

Ala

Leu

Gly

AsSp

Pro

Gln

5

Cys

Lys

Tyr

Met

Leu

85

Asp

Thr

Pro

val

Ser

165

Leu

ser

Ser

Lys

GIn

Tyr

Thr

70

Thr

Gly

val

Gly

Lys

150

Leu

TYyr

Glu

Gly

Gly

ser

Gly

55

val

ser

Tyr

Ser

ser

135

Gly

Ser

Thr

Thr

Ala

Ser

His

40

Asp

Asp

Glu

Tyr

Ser

120

Ala

TYr

Ser

Leu

val
200

occurring amino

Glu

Gly

25

Ala

Ala

Lys

Asp

val

105

Ala

Ala

Phe

Gly

Ser

185

Thr

Leu

10

Tyr

Lys

Ser

ser

ser

0

ASp

Lys

GlIn

Pro

val

170

Ser

Cys

val

Thr

Ser

Tyr

ser

75

Ala

Phe

Thr

Thr

Glu

155

His

Ser

Asn

Arg

Phe

Leu

Asn

60

ser

ASp

Thr

Asn

140

Pro

Thr

val

val

Page 13

acid

Pro

Thr

Glu

45

Gln

Thr

Tyr

TYyr

Pro

125

Ser

val

Phe

Thr

Ala
205

Gly

Asp

30

Trp

Lys

Ala

Tyr

Trp

110

Pro

Met

Thr

Pro

val

190

His

val

15

TVYr

Ile

Phe

Tyr

Cys

95

Gly

ser

val

val

Ala

175

Pro

Pro

Ser

Gly

LYS

Met

80

aAla

val

Thr

Thr

160

val

5er



10 15 <210> 41 <211> 7 <212> PRT <213> Artificial

Sequence

<220>

D0617. 70018W) sequence listing <223> reconbi nant peptide <400> 41 Leu Val
Ser Asn Arg Ala ser 15 <210> 42 <211> 9 <212> PRT

D0617.70018W0 sequence T1isting

Ser Ser Thr Lys val Asp Lys Lys Leu Glu

210

<210>
<211>
<212>
<213>

<220>
<223>

<400>

215
24
20
PRT
Artificial sequence

recombinant peptide

24

ier Cys Pro His Arg Leu Arg Glu His Leu Glu Arg Gly Arg Gly Asn
5

10 15

Leu Glu Trp Lys

<210>
<211>
<212>
<213>

<220
<223>

<400>

20
25
20
PRT
Artificial Sequence
recombinant peptide
25

Glu Arg Gly Arg Gly Asn Leu Glu Trp Lys Glu Pre Pro Ser Met Arg
1 5

10 15

Leu Lys Ala Arg
20

<210
<211>
<212>
<213>

<220>
<223>

<400>

26

20

PRT

artificial Sequence

recombinant peptide
26

Cys Ser Ala Phe ser Phe Tyr Pro Pro Glu Leu Gln Leu Arg Phe Leu
1 15

5 10

Arg Asn Gly Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400

20
27
20
PRT
Artificial sequence
recombinant peptide
27
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<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 42 Met G n
Ala Gn @n Thr Pro Ile Thr 15 <210> 43 <211> 5 <212> PRT <213> Artificial
Sequence <220> <223> reconbi nant peptide <400> 43 |Ile Tyr Ser Met Thr 15
<210> 44 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400>p0647 SH01BK® s¥glerReoT1 Saringdy Ay A u Thr Ser Tyr
Al afpp%ﬁwéﬂhﬂg@ AL DS Ty vaP s @y o 1euGc kPP PRT <213> Artificial
Sequence <220> <223> reconbi nant d@pti de <400> 45 éﬁy Hs Ser Ay Vval Ay
Met Asp val 15 00617.70018W) sequence listing <210> 46 <211> 16 <212> PRT
<213AnAryn fLecis®r Sequence <220> <223> reconbi nant peptide <400> 46 Arg Ser
Ser Gn Ser Le® Leu His Ay AS

<210> 28

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 28

ser Gly Ser Ser Ser Asn Ile Gly Ser asn Thr val ser
1 5 10

<210> 29

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 29

Ser Asp Asn GIn Arg Pro Ser
1 5

<210> 30

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 30

Ala Ala Trp Asp Asp Ser Leu Lys Gly Trp val
1 5 10

<210> 31

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 31

Asp Tyr Thr Met Ser
1 5

<210> 32
<211> 17
<212> PRT
<213> Artificial Sequence
Page 15



1510 <210>47 <211>7 <212>PRT <213>Artifici al Sequence <220> <223>r econbi nant
peptide <400>47 Ay H's Thr Tyr Leu Asp 15 Leu Val Ser Asn Arg Ala Ser 15
<210> 48 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 48 Met G n Ay Leu Gn Thr Pro Arg Thr 15 <210>
49 <211> 5 <212> PRT <21306A7t 7001l6valse8eeendest<iB@0> <223> reconbi nant

pept i2g8><400> 49 Phe Tyr Ser Met Thr 15 <210> 50 <211> 17 <212> PRT <213>
Art i %61 al ..Setence pegele <223> recomnbi nant peptide <400> 50 Gy Ile Arg

Ser ser Ay Ay Ser Thr Arg Tyr Ala Asp Ser Val Lys 151015
<400> 32

Ser Ile Trp Ser Ser Gly Gly Ala Thr val Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> . 33

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 33

Asp ITe Arg Gly Ser Arg Asn Trp Phe Asp Pro
1 5 10

<210> 34

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 34

Thr Gly Thr Gly ger Asp val Gly Ser Tyr Asn Leu val Ser
1 10

<210> 35
<211> 7

<212> PRT

<Z213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 35

Gly Asp Ser GIn Arg Pro Ser
1 5

<210> 36

<211> 10

<212> PRT

<213> Artificial seguence
<220>

<223> recombinant peptide
<400> 36

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10
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Page 19 D0617.70018W) sequence listing Ay <210> 51 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 51 Ay Trp
Gy Leu Asp Ala Phe Asp Val 15 <210> 52 <211> 16 <212> PRT <213> Artificial
Sequence <220> <223> reconbi nant peptide <400> 52 Arg Ser Ser Leu Ser Leu
Leu H's Ser Asn Ay Tyr |bes1Tyrooewo Azpudnce2l{ringll> <212> <213> <220>
<223> <400> 5 53 7 PRT Artificial Sequence reconbi nant peptide 53 10 15 Leu
€] Y S38hs Hi3§ Arg Ala Ser 15 <210> 54 <211> 9 <212> PRT

<211> S

<212> PRT

<213> Artificial Seguence
<220>

<223»> recombinant peptide
<400> 37

Glu Tyr Ala Met Gly

1 5

<210> 38

<211> 17

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 38

ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 39

<211> 7

<212> PRT

<213> Artificial sequence
<220> .

<223> recombinant peptide
<400> 39

Leu Ser Thr Gly Glu Leu Tyr
1 5

<210> 40

<211> 16

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 40

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp
1 5 10 15

<210> 41

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
Page 17



<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 54 Met A n
Pro Leu @n Thr Pro Tyr Thr 15 <210> 55 <211> 5 <212> PRT <213> Artificia
Sequence <220> D0617.70018w0 sequence listing 223> reconbi nant peptide
400> 55 Tyr Tyr Hs Met Asn 15 <210> 56 <211> 17 <212> PRT <213> Artifici al
Sequence <220> <223> recabilha0lpeptseaencd00tst56g Val 11le Ser Pro Ser Ay
Gy YaB> THECHE nat PAPEIdRsp Ser Val Lys 151015 Ay <210> 57 <211> 6 <212>
PRT 5343>frtificial Sequence <220> <223> reconbi nant peptide <400> 57 Qvy
Lys Ala Phe Asp tle 15 <210> 58 <211> 11 <212> PRT <213> Artifici al
SEQLEEHC%B1 Ser Asn grg Ala ser

<210> 42

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 42

Met G1n Ala GIn G1n Thr Pro Ile Thr
1 5

<210> 43

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223» recombinant peptide

<400> 43

Ile Tyr Ser Met Thr
1 5

<210> 44

<211> 17

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 44

ser Ile val Pro Ser Gly Gly Glu Thr Ser Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 45

<211> 9

<212> PRT

<213> Artificial Sequence

<220> i
<223> recombinant peptide

<400> 45
Gly His Ser Gly val Gly Met Asp val
1 5
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<220> <223> reconbi nant peptide <400> 58 Ser Ay Asp Lys Leu Ay Asp Lys
Tyr Val Ser 1510 <210> 59 <211> 7 <212> PRT <213> Artificial Sequence <220>
<223> reconbi nant peptide <400> 59 G n Asp Asn Arg Arg Pro Ser 15 <220>
<223> reconbi nant peptide <400> 60 Gn Ala Trp Leu Ser Asn Thr Ala Ser Val
Ala 1510 <210> 61 <211> 506212720080 <s2duncArtisfieg al Sequence <220> <223>
recorBfnandf peptide <400> 61 Phe Tyr Gy Met His 15 <210> 62 <211> 17 <212>
PRT 5 %%§>$§¥tificial Sequence <220> <223> reconbi nant peptide <400> 62 Ay
Il e bYE. SakeFatisd Yefddhckl € Thr Ay Tyr Ala Asp Ser Val Lys 151015 Gy

<220>
<223> recombinant peptide

<400> 46

Arg Ser Ser GIn Ser Leu Leu His Gly Asn Gly His Thr Tyr Leu Asp
1 5 10 15

<210> 47

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 47

Leu val Ser Asn Arg Ala Ser
1 5

<210> 48

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 48

Met GIn Gly Leu Gln Thr Pro Arg Thr
1 5

<210> 49

<211> 5

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 49

Phe Tyr Ser Met Thr

1 5

«210> 50

<211> 17

<212> PRT

<213> Artificial sSeguence
<220>

<223> recombinant peptide
<400> 50

Gly Ile Arg Ser Ser Gly Gly Ser Thr Arg Tyr Ala Asp Ser val Lys
1 5 10 15
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<210> 63 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 63 Gy Leu Arg Thr Phe Asp Tyr 15 <210> 64 <211>
11 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide
D0617. 70018W sequence listing <400> 64 Arg Ala Ser Gn Pro Val Ay Ser Tyr
Leu Ala 1510 <210> 65 <21ibe17.XKP12wo RBEfHuen?d 3bisAihg fi ci al Sequence <220>
<223> reconbi nant peptide <400> 65 Ay Ala Ser Asn Arg Ala Thr 15 <210> 66
<211x,10 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant

pept i de <400> 66 G n H s Tyr Ay His Ser Pro Pro Tyr Thr 1510 <210> 67
<211> 5 <212> PRT <213> Artificial Sequence

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 51

Gly Trp Gly Leu Asp Ala Phe Asp val
1 5

<210> 52

<211> 16

<212> PRT

<213> Artificial Sequence
<220> )
<223> recombinant peptide
<400> 52

Arg Ser Ser Leu Ser Leu Leu His Ser Asn Gly Tyr Ile Tyr Leu Asp
1 5 10 15 :
<210> 53

<211> 7

<212> PRT_ )

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 53

Leu Gly Ser His Arg Ala Ser
1 5

<210> 54

<211> 9

<212> PRT

<213> Artificial sequence
<220>

<223> recombinant peptide
<400> 54

Met GIn Pro Leu GIn Thr Pro Tyr Thr
1 5

<210> 55

<211> 5

<212> PRT

<213> Artificial Seguence
<220>
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<220> <223> reconbi nant peptide <400> 67 Ser Tyr Ala Met Tyr 15 <210> 68
<211> 17 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant

pepti de <400> 68 Arg Ile Val Pro Ser Ay Ay Ay Thr Met Tyr Ala Asp Ser
val @ n 151015 Ay <210> 69 <211> 4 n0617.70018wW0 sequence listing <212>
PRT <213> Artificial Sequersie.rR28wo <2gdBendeetpsingant peptide <400> 69 Gy
Met <RZp> Valecambipaor peptid211> 11 <212> PRT <213> Artificial Sequence <220>
<223> Egcq}gbi nant peptide <400> 70 Arg Ala Ser G n Ser Val Ser Ser Tyr Leu
Ala 1510 <710> 71 <211> 7 <212> PRT <213> Artificial sequence <220> <223>
recoirmi m;amwpemttiglsm <400> 71 Asp Ala Ser Asn Arg Ala Thr

<210> 56

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 56

val Ile ser Pro Ser Gly Gly val Thr Met Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 57

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 57

€1y Lys ATa Phe Asp Ile
5

<210> 58

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 58

Ser Gly Asp Lys Leu Gly Asp Lys Tyr val Ser
1 5 10

<210> 59

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 59

§1n ASp ASh Arg Arg Pro Ser
5
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15 <210> 72 <211> 9 <212> PRT <213> Artificial Sequence <220> <223>
reconbi nant peptide <400> 72 Gn Gn Arg Ser Asn Trp Pro Leu Thr 15 <210>
73 <211> 5 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant
pepti de <400> 73 Asn Tyr Asn net ser 15 D0617.70018W) sequence |isting
<210> 74 <211> 17 <212> RRB172A®1840 tdehuerical 18agugnce <220> <223>
reco?BPnaf0 pepti de <400> 74 Tyr Ile Ser Pro Ser Ay Ay Ser Thr Trp Tyr
Al a BIp Seik Val Lys 151015 Gy <210> 75 <211> 7 <212> PRT <213> Artificial
Sequenge aﬂeﬁﬁgi%%q[,@,c&rrbi nant peptide <400> 75 Tyr His Tyr Ay Mt Asp
Val 15

<220>
<223> recombinant peptide

<400> 60

GIn Ala Trp Leu Ser Asn Thr Ala Ser val Ala
1 5 10

<210> 61

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 61

Phe Tyr Gly Met His
1 5

<210> 62

<211> 17

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 62

Gly Ile Tyr Ser Ser Gly Gly Ile Thr Gly Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 63

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 63
Gly Leu Arg Thr Phe Asp Tyr
1 5

<210> 64
<211> 11
<212> PRT
<213> Artificial Seqguence

<220>
<223> recombinant peptide
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<210> 76 <211> 11 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 76 Arg Ala Ser G n Ser Ile Ser Asn H's Leu Val
1510 <210> 77 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
reconbi nant peptide <400> 77 Asp Ala Ser Asn Arg Ala Thr 15 <210> 78 <211>
9 <212> PRT <213> Artifi chiil? SE§d8cseqra@= &P23ngr econbi nant pepti de

D06 170900F8W sequence listing <400> 78 Gn G n Arg Ser Asn Trp Pro Pro Thr
15 44012/ e %l b >p v 2Ty PRE 721330 At ficial Sequence <220> <223>

recanbi nant peptisle <400>"79 Tyr Twyr Ay Met Thr 15 <210> 80 <211> 17 <212>
PRT <213> Artificial Sequence <220>

<210> 65

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 65

Gly Ala Ser Asn Arg Ala Thr
1 5

<210> 66

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 66

Gln His Tyr Gly His Ser Pro Pro Tyr Thr
1 5 10

<210> 67

<211> 5§

<212> PRT

<213> Artificial Sequence

<220> )
<223> recombinant peptide

<400> 67

Ser Tyr Ala Met Tyr
1 5

<210> 68

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 68
Arg Ile val pPro Ser Gly Gly Gly Thr Met Tyr Ala Asp Ser val Gln
1 5 10 15

Gly

<210> 69
<211> 4
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<223> reconbi nant peptide <400> 80 Ser Ile Ser Pro Ser Ay Gy H's Thr Ser
Tyr Ala Asp Ser Val Lys 151015 Ay <210> 81 <211> 9 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 81 Ay Pro Gu
Tyr Phe Phe Ay Val Tyr 15 <210> 82 <211> 11 <212> PRT <213> Artificial
Sequence <220> <223> r ecosslnarup1p@pPsetened00t§8g Arg Ala Ser G n Ser Val
dy <8éP> TYRTLeu Asn 1510 <210> 83 <211> 7 D0617.70018W sequence listing
<2122 1PRTAEBHIIST Al SEAVRNCEI Sequence <220> <223> reconbi nant peptide <400>
83 AbapAl a Tyr Ile Leu Gn Ser 15 <210> 84 <211> 9 <212> PRT <213>

Art id2284 alreGadpdemee psg2ide <223> reconbi nant pepti de

<400> 69

Gly Met Asp val
1

<210> 70

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 70

Arg Ala Ser GIn Ser val Ser Ser Tyr Leu Ala
1 5 10

<210> 71

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 71

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 72

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 72

G1n Gln Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 73

<211l> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 73
Asnh Tyr Asn Met Ser
1 5
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<400> 84 G n Gn Ser Tyr Ser Asn Arg Ile Thr 15 <210> 85 <211> 5 <212> PRT
<213> Artificial Sequence <220> <223> reconbi nant peptide <400> 85 Al a Tyr
Asn met Ile 15 <210> 86 <211> 17 <212> PRT <213> Artificial Sequence <220>
<223> reconbi nant peptide <400> 86 Ser Ile Ay Pro Ser Ay Gy Lys Thr Val
Tyr Ala Asp Ser val Lys 1IB60150CL§wo<2aQren8d k2iimg 11 <212> PRT <213>

Art i€l ?aV4Sequence <220> <223> reconbi nant peptide <400> 87 00617.70018W)
seq@% e %ggtlng Val Arg Ser Gy Phe Trp Ser Ay Hs Asp Tyr 1510 <210> 88
<21l>71 Q 22425 cPRT seddaeeArtificial Sequence <220> <223> reconbi nant

pepti de <400> 88
<220>
<223> recombinant peptide

<400> 74

Tyr Ile Ser Pro Ser Gly Gly Ser Thr Trp Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 75

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 75
Tyr His Tyr Gly Met Asp val
1 5

<210> 76
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 76

Arg Ala Ser GIn Ser Ile Ser Asn His Leu val
1 5 10

<210> 77

<21l> 7

<212> PRT

<213 Artificial Sequence

<220>
<223> recombinant peptide

<400> 77

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 78

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide
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Arg Ala Ser Gn Ser Val Ser Ser Ser Tyr Leu Ala 1510 <210> 89 <211> 7 <212>
PRT <213> Artificial Sequence <220> <223> reconbi nant peptide <400> 89 Ay
Ala Ser Ser Arg Ala Thr 15 <210> 90 <211> 9 <212> PRT <213> Artificial
sequence <220> <223> reconbi nant peptide <400> 90 Gn Gn Tyr Gy Ser Ser
Pro Arg Thr 15 <210> 91 <tbi?. B0I2®PzeflRhce?2liTxiAgtificial Sequence <220>
<22340Pecdfbi nant peptide <400> 91 His Tyr Ay Mt Ser 15 <210> 92 <211> 17

<21 P i fici q ce <220> <223> reconbi nant peptide
D06 T 77%15%%5%%@2&?5%9%0

<210> 79

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 79

Tyr Tyr Gly Met Thr
1 5

<210> 80
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 8O

Ser Ile Ser Pro Ser Gly Gly His Thr Ser Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 81

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 81

Gly Pro Glu Tyr Phe Phe Gly val Tyr
1 5

<210> B2

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 82

Arg Ala ser GIn ser val Gly Ser Tyr Leu Asn
1 5 10

<210> 83
<211> 7
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<400> 92 Tyr Ile Arg Pro Ser Ay Gy Lys Thr Ile Tyr Ala Asp Ser Val Lys
151015 Ay <210> 93 <211> 13 <212> PRT <213> Artificial Sequence <220>
<223> reconbi nant peptide <400> 93 Asp Ser Trp Gy ser Phe Pro Asn Asp Al a
Phe Asp Ile 1510 <210> 94 <211> 339 <212> DNA <213> Artificial sequence
<220> <223E reconbi nant paleynLticedwe dequehdd>134is@agacat cc agat gaccca

gtc ggaé fccctgeccg tcacccct gg agagccggec60 tccatctcct gcaggtctag

tcaggg %t@rETéééggéﬁa“ﬁFﬁgatacaa ctatttggat 120 tggtacctgc agaggccagg
gcagpebLcg cagectcctga tctatttggt ttctaatcggl80 gecctccgggg tccctgacag

gt't ec@@bggreagthjgaittagpgcdacagattt tacact gaaa240 at cagcagag tggaggctga

agat g égg 3ttttattact gcat gcaagc tcaacaaact 300 ccgatcacct tcggccaagg
gacacé ict °gagat t aaa339 <210> 95 <211> 339 <212> DNA <213> Artificial
Sequgacel <2¢PT1€2%3>cTegenbi nant pol ynucl eoti de <400> 95 caagacat cc
agatlgaccta gtctccactc tccctgecccg tcacccctgg agagccggec60 tccatgtcct
gcaggtctag tctgagcctc ctgcatagta atggatacat ctatttggat 120 tggtacctgc
agaggegaggqacagt ctcca cagetcctga tgtatttggg ttctcatcggl80 gcctccgggg

t ccegaca® gttcagtggc agtgggtcag gcacagattt tacactgaac240 atcagcagag
tggg%%égg&R qgt t gtttattact gcatgcaacc tctacaaact300 ccgtacactt

ttg §©g@rghdégéggggwﬁ§§atcaaa339 <220> <223> reconbi nant pol ynucl eoti de
<400>»786 caagacatcc agatgaccca gtctccatcc tccctgtctg catctgtagg

agacagagt cebondideattc aeptidgccgggcaag tcagagcgtt ggcagttatt taaattggta

teaggggaag)20

GIn GIn Ser Tyr Ser Asn Arg Ile Thr
1 5

<210> B85

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 85

Ala Tyr Asn Met Ile
1 5

<210> 86

<211l> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 86
ser Ile Gly Pro Ser Gly Gly Lys Thr val Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 87

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 87
Page 27



ccaggcgaag cccctaaggc cctgatctat gctgcataca ttttgcaaag tggggtcccal80

t cgaggttca gtggcagcgg ctctgggaca gatttcactc tcaccatcaa cagtctacaa240
cctgaagatt ttgcaactta ttactgtcaa cagagttaca gtaatagaat cactttcggc300
cctgggacca gagtggat gt caaa324 <210> 97 <211> 339 <212> DNA <213> Artificial
Sequence <220> <223> reconi®lnarto1pwd ywagcéeet | g isd00> 97 caagacat cc
agat\gactied Sgr ctlycalrta dre cect@oclips theactoct gg agagccggec60 tccat ct cct
gcagbtctag t cagagtctc ctgcacggaa afggacacac ctatttggat 120 tggtatctgc
agaagccagg gcagtctcca cagctcctga tctatttggt ttctaatcggl80 gcctccgggg

t ccoi2gbeadsgtt cagt ggc agt ggat cag gcacagattt tacactgaaa240 at cagcagag

t ggaggét gad2agat gtt ggg gtttattact gcatgcaagg tctacaaact 300 ccgaggacgt

tcg 2':>gi§ @ﬁqugg&g at caaa339 <210> 98 <211> 324 <212> DNA <213>
Artiticial Sequence ¥205 <223> reconbi nant pol ynucl eoti de <400> 98
caagaelt cc agat gaccca gtctccagcc accctgtctt tgtctccagg ggaaagagcc60
accciébrctregedjgate Pt ¢8gagt att agcaaccact tagtctggtt ccaacagaaal20

cct agesagggct cccagget cctcatctat gatgcatcca acagggccac tggcatcccal80
gccaggttca gtggcagtgg gtctgggaca gacttcactc tcaccatcag cagcct agag240

cct gaagata set gdagsen yat tsect grcagr Jagcicguagta act ggecctcc caccttcgge300
caagggacac gactgg%gat taaa324 <2109 99 <211> 327 DO617.70018W0 sequence
listing <212> DNA <213> Artificial sequence <220> <223> reconbi nant

pol yqruod e@doi de <400> 99 caagacat cc agat gaccca gtctccagcc accctgtctt

tgt%giggggRggaaacagcc6o accctctcct gccgggecag tcagectgtt ggcagct act
t
r

t agC gﬁqgﬁgqig%ﬁgecctggccagg ctcccaggct cctcatctat ggtgcatcca
at agggccac tggcatccc

<220>
<223> recombinant peptide

<400> B89

Gly Ala ser Ser Arg Ala Thr
1 5

<210> 90

<211> 9

<212> PRT

<213> Artificial Seqguence

<220>
<223> recombinant peptide

<400> 90

GIn Gln Tyr Gly Ser Ser Pro Arg Thr
1 5

<210> 91

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 91

His Tyr Gly Met Ser
1 5

<210> 92

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide
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gccaggttca gtggcagtgg gtctgggaca gacttcactc tcgccatcag cagcct ggag240
cctgaagatt ttggagtgta ttactgtcag cactatggtc actcacctcc gtacactttt300
ggccagggga ccaagctgga gatcaaa327 <210> 100 <211> 327 <212> DNA <213>
Artificial sequence <220> <223> reconbi nant pol ynucl eoti de <400> 100
caagacat cc_agat gaccca gt Ra6eagd18we segtivnce 1 tRtérecagy ggaaagagcc60
accéﬁ@?%c?zgcagggccag tcagagtgtt agcagcagct acttagcctg gtaccagcagl20
aaaget 9uIGE ARY Irb CEGaA1 WG g Clyeatier trak 0BLr0&Ad AGRaGGagIOEysact ggcat c180
ccagacaggt tcagtggcag tgggtctggg doagacttca ctctcattat cagcagact g240
gagcctgaag attttgcagt gtattactgt cagcagtatg gtagctcacc tcggacgttc300
ggcqﬁ ggga ccaaggtgga aatcaaa327 <210> 101 <211> 330 <212> DNA <213>
Artificial sequence <220> <223> reconbi nant pol ynucl eoti de <400> 101
cagagcgctt tgactcagcc accctcagcg tctgagaccc ccgggcagag agtcaccat c60
tctt ctg,gaagcagctc caacatcgga agtaatactg taagctggta ccagcagct c120
ccad%}%@g 3cccccaaact cctcatctat agtgataatc agcggccctc aggggtccct 180
gaccg@att cgret ggct ccaa gtctggcacc tctgectccc tggccatcag tgggcetccag240
t ct gddrat ¢ragyct ghdequersa@ct gt gca gcat gggat g acagcct gaa gggtt gggt g300
ttcggcggag ggacaaagct gaccgtcct a330 <210> 102 <211> 324 <212> DNA <213>
Artﬂgqg?akeggﬂHﬁgﬁp e 7.70018W sequence |isting <220> <223> reconbi nant
pol ynucl eoti de <408> 102 cagagcgctt tgactcagac accctcagtg tccgtgtccc
ccggdb@gad3agccaccat c60 acctgctctg gagataaatt gggggataag tatgtttctt
got ttecagga c agt c ta.tget ttat caagac aacaggcggc
cct c?tsgggat Tglggsg ageggg%%rtgt%ncggfgci%ac%a?tgé:ﬁgé gaacacagcc tctctgacca
t cagcgggac ccaggct at g240 gat gaggctg actaccactg tcaggcgtgg ctcagcaata
ctgq&&g&g%4ggcattcggc300 ggagggacca ggctgaccgt cctc324

<211> 339

<212> DNA _

<213> Artificial Ssequence

<220>

<223> recombinant polynucleotide

<400> 94

caagacatcc agatgaccca gtctccagac tccctgcccg tcacccctgg agagccggec 60
tccatctcct gcaggtctag tcagagcctc ctgcatagta atggatacaa ctatttggat 120
tggtacctgc agaggccagg gcagtctccg cagctcctga tctatttggt ttctaatcgg 180
gcctccgggg tccctgacag gttcagtggc agtgggtcag gcacagattt tacactgaaa 2490
atcagcagag tggaggctga agatgctgga ttttattact gratgcaagc tcaacaaact 300
ccgatcacct tcggccaagg gacacgactg gagattaaa 339
<210> 95

<211> 339

<212> DNA

<213> Artificial seguence

<220>

<223> recombinant polynucleotide

<400> 95

caagacatcc agatgaccta gtctccactc tccctgecccg tcacccctgg agagecggec 60
tccatgtcct gcaggtctag tctgagcctc ctgcatagta atggatacat ctatttggat 120
tggtacctge agaggccagg acagtctcca cagctcctga tgtatttggg ttcectcatcgg 180
gcctccgggg tccctgacag gttcagtgge agtgggtcag gcacagattt tacactgaac 240
atcagcagag tggaggcgga ggatgttggg gtttattact gcatgcaacc tctacaaact 300
ccgtacactt ttggccaggg gaccaagctg gagatcaaa 339
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<210> 103 <211> 324 <212> DNA <213> Artificial

Sequence <220> <223>

reconbi nant pol ynucl eoti de <400> 103 caagacat cc agat gaccca gtctccagcc
accctgtctt accctctcct gcagggccag tcagagtgtt agcagctact cctggccagg
ctcccaggct cctcatctat gatgcatcca gccaggttca gtggcagtgg gtctgggaca
gacttcactc cctgaagatt ttgeEgriimisiackghiare TaEEggagca ggagggacca

aggt

<22

<213> Artificial
D06312g0018v0 seq uenc
< ’rnch9W9d

Pro

r ec ATHRHEAT * R EP Y224 bFI2I T T SBYC3GF HR TPy Baq_a)):s?g?\'faa

@ga@ﬁcaaa <210> 104 <211> 330 <212> DNA <213> Artificial

21%22 g

Sequence

reconbi nant pol ynucl eoti de <400> 104 cagagcgtct tcctgcactg
tacngggcargpm%ggpgﬁhugﬁggctgagg tttggcagtg <210> 105 <211> 10 <212> PRT

”E‘é‘h PRy

Sequence <220>

%”“&I F&%@

<223> reconbi nant peptide <400> 105 A u Pro
1510 <210> 106 <211> 19 <212> PRT <213>
Artid4pgl alggSequence <220> <223> reconbi nant peptide <400> 106 Cys Ser Al a
Phe chppa®rtac Rrgat@hacchegr dBcnatceut Aragg By E‘k\te:tlgealggeragaddi;hgﬁé Asn Goy Leu
<210> 107 <211> 106 <212> PRT <213> Artificial

Phe Ruggda9q SeiccS8iggtS5dOatdatt ﬁﬂgchﬂ&taetﬂtt@lcﬁaﬁ
Pro Gy Ala Val
g y GgRIgRtea gtggcagegy ctctgggaca gatttcactc tcaccatcaa cagtctacaa

Leu Ile Ser Asp

202530 Phe Tyr

uence <220> <223>

%ﬁ\%‘-?'FaP%aThr V=l Thr Leu

mg@y c&ta Thr qggu Va
r Va Ala Trp Lys Al a Asp

cctgaagatt ttgcaactta ttactgtcaa cagagttaca gtaatagaat cactttcggc

cctgggacca gagtggatgt caaa

<210>
<211>
<212>
<213>

<220>
<223>

97
339
DNA

<400> 97
caagacatcc

tccatctect
tggtatctgc
gcctccgggg
atcagcagag
ccgaggacgt
98

324
DNA

<210>
<211>
<212>
<213>

<220>
<223>

<400> 98
caagacatcc

accctctect
cctggccagg
gccaggttca
cctgaagatt
caagggacac

<210>
<211>

99
327

agatgaccca
gcaggtctag
agaagccagg
tccctgacag
tggaggctga
tcggccaggg

agatgaccca
gcagggccag
ctcccagget
gtggcagtgg
ttgcagttta

gactggagat

Artificial Sequence

recombinant polynucleotide

gtctccactc tccctgeccg

tcagagcctc
gcagtctcca
gttcagtggc
agatattggg
gaccaaggtg

Artificial Seqguence

recombinant polynucleotide

gtctccagece

tcagagtatt

cctcatctat gatgcatcca

gtctgggaca

ttactgtcag cagcgtagca

taaa

ctgcacggaa
cagctcctga
agtggatcag
gtttattact

gaaatcaaa

accctgtctt

agcaaccact

gacttcactc

tcacccctgg
atggacacac
tctatttggt
gcacagattt

gcatgcaagg

tgtctccagg
tagtctggtt
acagggccac
tcaccatcag

actggcctce
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agagccggcc
ctatttggat
ttctaatcgg
tacactgaaa

tctacaaact

ggaaagagcc
ccaacagaaa
tggcatccca
cagcctagag

caccttcgge

300
324

60
120
180
240
300
339

60
120
180
240
300
324

Cys



354045 val Lys Ala Gy Val
505560 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr
65707580 Ser His Arg Ser Tyr Ser Cys Gn Val Thr HHs Gu @y Ser Thr val
859095 G u Lys Thr Val Ala Pro Ala Gu Cys Ser 100105 <210> 108 <211> 318
<212> DNA <213> Artifici &1063eqioondd spQ&nTe 706180 sequence |isting <220>
<223%%§éc§ﬁpﬂnant golynucleotide <400> 108 agtcagccca aggccaaccc cactgtcact
> rtificidl Segdence

ct gt¥ctege cctcc?ctg% ggagct ccaa60 gccaacaagg ccacactagt gtgtctgatc

agt gaetbt ct acccgggagc tgtgacagtgl?20 gcctggaagg cagatggcag ccccgtcaag
gcgggass ggeemmidoidc hal aecteaddaal80 cagagcaaca acaagtacgc ggccagcagce
taccl,gagcgqt gacgcccga gcagtggaigéag t cccacagaa gctacagctg ccgggtcigg )11
cat gad a a8 §@ad gt B4 CE4144@6a £dach < 0 < >
106g§2%ggﬁﬁg%@<%%%§gAﬁ??fi%ﬁgl Sequ%nce <220> é%%%@ rec%%%inant%peptide
<40@sCINTCH BCAIFIPRD TGRS A tABITAPF RCThEAQPAIL OTter CERafaprpePr 0 Prig0Ser Ser

151 i T | As
305500 Gdofictebttbot kiRl qdcgicta (adyliogageitclel (- © 1381 P
S e Tor 1o e rn aon o
S r a e er I e er eu r ' 0 u n S
O o T L Tt S R O e et Tt T e R L

ggccagggga ccaagctgga gatcaaa 327

G u Thr Thr Lys Pro Ser Lys G n Ser Asn Asn

Pro Qu @n Trp Lys

<210>
<211>
<212>
<213>

100
327
DNA
Artificial Seguence

<220>

<223> recombinant polynucleotide

<400> 100

caagacatcc
accctctect
aaacctggcc
ccagacaggt
gagcctgaag
ggccaaggga

<210>
<211>
<212>
<213>

<220>
<223>

101
330
DNA

<400> 101
cagagcgctt

tcttgttctg
ccaggaacgg
gaccgattcg
tctgaggatg
ttcggcggag
<210>
<211>

<212>
<213>

102
324
DNA

agatgaccca
gcagggccag
aggctcccag
tcagtggcag
attttgcagt

ccaaggtgga

tgactcagcc
gaagcagctc
cccccaaact
ctggctccaa
aggctgaata

ggacaaagct

gtctccaggce
tcagagtgtt
gctcctcatce
tgggtctggg
gtattactgt

aatcaaa

Artificial Sequence

recombinant polynucleotide

accctcagceg
caacatcgga
cctcatctat
gtctggcacc
tcactgtgca

gaccgtecta

Artificial Sequence

accctgtett
agcagcagct
tatggtgcat
acagacttca

cagcagtatg

tctgagaccc
agtaatactg
agtgataatc
tctgecctecc

gcatgggatg

tgtctccagg
acttagcctg
ccagcagggc
ctctcaccat

gtagctcacc

ccgggcagag
taagctggta
agcggccctc
tggccatcag

acagcctgaa

Page 31

ggaaagagcc
gtaccagcag
cactggcatc
cagcagactg

tcggacgttc

agtcaccatc
ccagcagcte
aggggtccct
tgggctccag
g9g9ttgggty

60
120
180
240
300
327

60
120
180
240
300
330



859095 G u Lys Thr Val Ala Pro Thr Qu Cys Ser 100105 <210> 110 <211> 317
<212> DNA <213> Artificial Sequence <220> <223> reconbi nant pol ynucl eoti de
<400> 110 ggtcagccca aggccacccc acggtcactc tgttcccgec ctcctctgag

gagct ccaagb60 ccaacaaggc cacactagtg tgtctgatca gtgacttcta cccgggagct

gt gacagt ggl120 Page 34 DO@sI7 70018MD ssegmcentistiingti ng cttggaaggc

agat agc cccgtcaagg cgggagt gga gacgaccaaa ccctccaaacl80 agagcaacaa
Caa@gggbcge&ﬁ%@9£ﬂ9861ﬂ%ﬁﬁ&ﬁgﬁgt gacgcccgag cagt ggaagt 240 cccacagaag

ct acagct gc caggtcacgc "at gaagggag caccgt ggag aagacagt gg300 cccctacaga

at gt#0@&31702210> 111 <211> 116 <212> PRT <213> Artificial sequence <220>
<223397 ¥ DI WARECYPBH1IGE TAATOSTaACPITTG VRI9AERIR A BUCIEGA u Ser®By Ay dy
Leu in, P e Al a r dy Phe
Thr PReOSere Qi SeBsiBATY SR A A oy L Gy
Leu c@pticd@cha vizdc t 38404 5t tedra®ac dd@g@gocSertcsapgad ycdgpa@a Thr 189s Tyr Al a
Asp .Ser Val 505560 Lys Gy Ar e.Thr 1le Ser Arg As n Ser s Asn Thr
ot By FeRlih 38 1add R HE o Garicau e Bhgdy iRt "2Vl Ty
Tyr oay§adifp?0HrtAb@chygrdagyceey dtdagCharaCGhtydreucghy ygdagrchy G n 360y Thr Leu

Val 100105110 Thr Val Ser Ser 115
ggagggacca ggctgaccgt cctc 324

<210>
<211>
<212>
<213>

103
324
DNA
Artificial Sequence

<220>
<223> recombinant polynucleotide

<400> 103

caagacatcc
accctctect
cctggecagg
gccaggttca

cctgaagatt

ggagggacca

<210>
<211>
<212>
<213>

104
330
DNA

<220>
<223>

<400> 104
cagagcgtct

tcctgcactg
taccccggca
tctagtcget
caggctgagg
tttggcagtg
<210>
<211>
<212>
<213>

<220>

105
10
PRT

agatgaccca

gcagggccag
ctcccagget
gtggcagtgg
ttgcagttta

aggtggagat

tgactcagcc
ggaccgggag
aagcccccaa
tctctggete
acgaggctga

ggaccaaggt

gtctccagec
tcagagtgtt
cctcatctat
gtctgggaca
ttactgtcag

Ccaaa

Artificial Sequence

recombinant polynuclecotide

tgceteegtg
tgatgttgga
actcatcatt
caagtctggc
ttattactgt

caccgtccta

Artificial Sequence

accctgtctt
agcagctact
gatgcatcca
gacttcactc

cagcgtagca

tcggggtctc
agttataacc
tatggggaca
aactcggcct

tgctcataty

Page 32

tgtctccagg
tagcctggta
acagggccac
tcaccatcag

actggceect

ctggacagtc
ttgtctectg
gtcagcggcc
ccctgacaat

caggtagtgg

ggaaagagcc
ccaacagaaa
tggcatccca
cagcctagag

cactttcggc

gatcaccatc
gtaccaaaag
ctcgggactt
ctctgggctce

catttacgtc

60
120
180
240
300
324

60
120
180
240
300
330



<210> 112 <211> 349 <212> DNA <213> Artificial Sequence <220> <223>
reconbi nant pol ynucl eoti de <400> 112 gaagttcaat tgttagagtc tggtggcggt
cttgttcagc ctggtggttc tttacgtctt60 tcttgcgetg cttccggatt cactttctct
gagtacgcta tgggttgggt tcgccaagct 120 cctggtaaag gtttggagtg ggtttcttct
atcggttctt ctggtggcca gacicmagt z001860 geygavkctxttihqaaggt cg cttcactatc

t ct agddacaeqenioaragaptidgct ct ct a240 Page 35 D0617. 70018w0 sequence |isting
cttgcagat gsacagcttaa gggetgagga cacggeecgtg tattactgtg cgagactctc300
aacaggggag Ctctactggg gccagggcac cctggtcacc gtctcaagc349 <210> 113 <211>
110 K212o PRI 32218t Ard ideucliyadl ABe?ngnce <220> <223> reconbi nant peptide
<400> 113 GQu Val>dy Leu Leu Gul8r Ay Ay Ay Leu Val dn Pro Ay Gy
151015 Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser Ser Al a
20253Q0Jyrioet Ser Trp Val Arg Gn Ala Pro Ay Lys Ay Leu Gu Trp Val
35404316erl%Al a Ile Ser Ay Ser Gy Ay Ser Thr Tyr Tyr Ala Asp Ser Val
SOSgggztyé’R@ . Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65707580 If‘éF‘éécﬁa CUAS)  Ser Leu Arg Ala Qu Asp Thr Ala Val Tyr Tyr cys
8590950Al a Lys Tyr Trp Ay G n Ay Thr Leu Val Thr Val Ser Ser 100105110
<210:22344 repdmbsnd® pepilizte DNA <213> Artificial Sequence <220> <223>
recgryabgarito pol ynucl eoti de <400> 114 gaggtgcagc tgttggagtc tggggaggct

t ggt acagcc {)ggggggt cc ctgagactct 60

Cys Ser Ala Phe Tyr Pro Pro Glu Leu GIn Leu Arg Phe Phe Leu Arg
1 5 10 15

Asn Gly Leu

<210> 107
<211> 106
<212> PRT
<213> Artificial seguence

<220> '
<223> recombinant peptide

<400> 107

Ser GIn Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

val Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys
65 70 75 BO

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
85 90 95

Glu Lys Thr val Ala Pro Ala Glu Cys Ser
100 105

<210> 108
<211> 318
<212> DNA
<213> Artificial sequence
Page 33



cctgtgcagc ctctggattc acctttagca gctatgccat gagctgggtc cgccaggcetcl20
cagggaaggg gctggagtgg gtctcagcta ttagtggtag tggtggtagec acatactacgl80
cagact ccgt gaagggccgg ttcaccatct ccagagacaa ttccaagaac acgctgtat c240

t gcaaat gaa cagcctgaga gccgaggaca cggccgtata ttactgtgcg aaagat act g300
gggccagggc accctggtca ccogimicarm@i1asdlsegadira 1ixisg@ll> 338 DO0617. 70018W)
sequen(ég listing <212> PRT <213> Artificial Sequence <220> <223>

reco ant i < > Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu
Al a:ér%&SgFC%gbﬁtnE&g pfég@f%&égrd%hr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu
Val d4pe- A98Tyr 202530 Phe Pro Qu Pro val Thr Val Ser Trp Asn Ser Ay Al a
Leu TPRFREBEC 3BMO4FAECYCAFAPtHE THIttPREOPEBt AItat IO FcGRa Ser ¥ Ay Leu

Tyr 6 r I r r§&g Gy sHr Gn Thr
Tyr %é%@%@g %alecg&&/ag%ﬁg%%\%&?/ﬂ,&s%&ﬁasé‘tg/tjsaag?(b%]% %&,&gn abggys Va Zta)Asp Lys
Lys R590&m9Br crobygu@er c@rgtdsg bymgihrgdHasackaccy scBriacRa® Cys Woa Pro G u
100105110 Leu LeutGI¥ Glcy Pro Ser Val Ph% Leu Phe Pr o Pro Lys \P)é\% Lys Asp
1151203953 FRr 2 CRE N 99E LA AF H FHPIPr SOTATVaT ITATT 98989 val VA" val Asp
130k3ptdéhgual gBakadity &ddggfsdrgPestdaatgdéalgcddesytPhe ghsdachgpg Tyr Vado Asp Gy
145150155160 Val Gu Val His Asn Ala Lys Thr Lys Pro Arg Qu Gu A@n Tyr
Asn 9E659taypgsaatgctct 318

<210> 109
<211> 106
<212> PRT
<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 109

Gly GIn Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser
1 5 10 15

Glu Glu Ley GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala val Thr V81 Ala Trp Lys Ala Asp Gly Ser Pro
35 4 45

val Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys GIn Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu GIn Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
85 20 95

Glu Lys Thr val Ala Pro Thr Glu Cys Ser
100 105

<210> 110
<211> 317
<212> DNA
<213> Artificial sequence

<220>
<223> recombinant polynucleotide

<400> 110
ggtcagccca aggccacccc acggtcactc tgttcccgec ctcctotgag gagctccaag 60

ccaacaaggc cacactagtg tgtctgatca gtgacttcta cccgggagct gtgacagtgg 120
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Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu H's Gn Asp Trp 180185190
Leu Asn Ay Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 195200205
Ala Prolle Qu Lys Thr Ile Ser Lys Ala Lys Ay din Pro Arg Gu 210215220
Pro Gn Val Tyr Thr Leu Pro Pro Ser Pro Arg Gu Pro G n Val Tyr
225230235240 D0617 70018MHﬂ§eﬁHEﬂwbShhsﬁkmg1ﬁhﬂnaeu Pro Pro Ser Arg Asp
%eﬁ c at a ercLeu %45250255cThar CC}/S Leu Asx éygﬁ Gy Phe
Tyr SgaS'leqtg Asgp P? g/&I C\?af B 9|qu B2 BEFAGE CERTCRER° G y Pro Gu
Asn adabcabyta lyssigThdgcihgcdyOaderoadalgagdda? &R chbe)) cAgtygoest Asp @4p Ser Phe
Phe Leu Tyr Ser Lys Leu Tyr Val Asp 290295300 Lys Ser Arg Trp Gn Gn Gy
Asn SF&R€ égﬁacﬁé%tgge?aw Faqqst 214289994793 £ P99 @PYAAPRITeu HIP0ASn Hi s
Tyr c-ElaEta@ag al¥gtdes Leu Ser Leu Ser Pro 325330335 Gy Lys <210>:%16 <211>
338 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide
<400> &16 éla Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
151%‘%% erl ghr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr
202 zPhaR ro u Pro Val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser
35404334 wrvafidirs SEquelRlee Pro Ala Val Leu G n Ser Ser Ay Leu Tyr Ser
SOSQQBO}eu Ser Ser Val Thr Val Pro Ser Ser Ser Leu Gy Thr G n Thr Tyr

<223> recombinant peptide
<400> 111

Glu val GIn Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe ser Glu Tyr
20 25 30

Ala Met Gly Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu GIn val
35 40 45

ser ser Ile Gly Ser ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr aAla val Tyr Tyr Cys
g5 a0 a5

Ala Arg Leu Ser Thr Gly Glu Leu Tyr Trp Gly GIn Gly Thr Leu val
100 105 110

Thr val Ser ser
115

<210> 112
<211> 349
<212> DNA
<213> Artificial sequence

<220>
<223> recombinant polynucleotide

<400> 112
gaagttcaat tgttagagtc tggtggcggt cttgttcagc ctggtggttc tttacgtctt 60

tettgcgetg cttccggatt cactttctet gagtacgcta tgggttgggt tcgccaaget 120
cctggtaaag gtttggagtg ggtttcttct atcggttctt ctggtggcca gactaagtat 180

gctgactccg ttaaaggtcg cttcactatc tctagagaca acttctaaga atactctcta 240
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65707580 Ile Cys Asn Val Asn H's Lys Pro Ser Asn Thr
859095 Pro Lys Ser Cys Asp Lys Thr His Thr
100105110 Leu Leu Ay Ay Pro Ser Val

Lys Val Asp Lys Arg
Cys Pro Pro Cys Ala Pro Gu
Phe Leu Phe Pro Pro Lys Pro Lys Asp

115120125 Page 38 00617.70018wW0 sequence listing Thr Leu Met Ile Ser Arg
Thr Pro Gu Val Thr Cys Made1YatooValo Asquend@l18bi4fgVal Ser H's Gu Asp Pro
G u VvVal Lys Phe Asn Trp Tyr Val Asp Gy 145150155160 Val GQu Val H's Asn

Al a Q58419 |AREAPFG AAr PIGEAUSR UCASIACIIHY AT a£6%5197 09FBCSeEC Thr BPP Arg Val
Val Setgdfdhg @4t TgoYalc dablcHicSc Gt AR 1180485190 Leu Asn Gpy Lys Gu
Tyr Lysgg@sgLys Valggggéc Agblg §sc gB Leu roC g200205 Ala Pro Ile u Lys
Thr 1le ser_Lys Ala Lys Ay Gn Arg G u 210215220 Pro G n Val Tyr Thr
Leu P> Prgdser Pro Arg Gu Pro Val Tyr 225230235240 Thr Leu Pro Pro
Ser Ahg. GlpuTGI u Met Thr Lys Asn Val Ser Leu 245250255 Thr Cys Leu ASX
Lys Q19> Phetifyici&r cefeenchsp |1 e Val GQu Trp 260265270 A u Ser Asn Gy
G n Prg A u Asn Asn Tyr Lys Thr Pro Pro Val 275280285 Leu Asp Ser Asp

er Lys Tyr Val Asp 290295300 Lys ser Arg Trp
GI " %Cﬂmnﬁ%ﬁ{é%ﬂ oys Val Met His 305310315320 G u Al a Leu
H s qﬁl@w H|133Tyr Thr G n Lys Ser Ser Leu Ser Pro 325330335

Pro
Adn
Gn
Al a
Thr
Leu
Ser
Leu

1

Ser Leu Arg

Tyr Met Ser

35

Ala Ile

50

Ser

Lys
65

Gly Arg

Leu GIn Met

Ala Lys Tyr

<210>
<211>
<212>
<213>

114
331
DNA

<220>
<223>

<400> 114
gaggtgcagc

cctgtgcagc
cagggaaggg
cagactcegt

tgcaaatgaa

gggccagggce

<210>
<211>

115
338

Leu Ser

20

Cy

Trp val Ar

ser Gly se

Il
70

Phe Thr

Asn Ser

85

Le

Trp Gl

100

Gly

tgttggagtc
ctctggattce
gctggagtgg
gaagggccgg
cagcctgaga

accctggtca

s Ala

g GIn

rGgly

55

e Ser

u Arg

n Gly

Artificial Sequence

Ala

Ala

40

Gly

Arg

Ala

Thr

Ser

25

Pro

Ser

Asp

Glu

Leu
105

recombinant polynucleotide

Gly

Gly

Thr

Asn

ASp

90

val

Glu val Gly Leu Leu Glu ser Gly Gly Gly Leu
5 10

Phe

Lys

TYr

Ser

75

Thr

Thr

tggggaggct tggtacagcc

acctttagca gctatgecat

gtctcagcta ttagtggtag

ttcaccatct ccagagacaa

gccgaggaca cggcecgtata

ccgtctcatce a

val G1n Pro

Thr Phe ser

30

Leu GTlu

45

Gly

Tyr Ala

AsSp
60

Lys Asn Thr

Ala val Tyr

val Ser ser

110

tggggggtcc
gagctgggtc
tggtggtage
ttccaagaac

ttactgtgcg

Page 36

Gly Gly
15

Ser Ala

Trp val

Ser val

Leu Tyr

80

Tyr
95

Cys

ctgagactct
cgccaggetc
acatactacg
acgctgtatc

aaagatactg

60
120
180
240
300
331



Ay Lys <210> 117 <211> 29 <212> PRT <213> Artificial Sequence <220> <223>
reconbi nant peptide <400> 117 00617.70018wW0 sequence listing Val Tyr Al a
Mt Gy Ser Ile Ay Ser Ser Gy @Ay Pro Thr Lys Tyr 151015 Ala Asp Ser Val
Lys Gy Leu Ser Ile Arg Qu Leu val 2025 <210> 118 <211> 29 <212> PRT <213>
Artificial Sequence <220>p06223%0048wbsbiuraat piegitingle <400> 118 val Tyr Al a
Met %? S§F‘Ljéj,e.ﬁ Y. Ser Ser Gy Gy Pro Thr Lys Tyr 151015 Ala Asp Ser Val
Lys > LEG ST @*PAi"Asp Ser Tyr 2025 <210> 119 <211> 29 <212> PRT <213>
Artideoi al Sequence <220> <223> reconbi nant peptide <400> 119 Au Tyr A a
Met <@y> Seecanbeng@ity pGetid8er Ay Ay Gn Thr Lys Tyr 151015 Ala Asp Ser Val
Lys %& Lqﬂ Ala lle Ay Asp Ser Tyr 2025 <210> 120 <211> 29 <212> PRT <213>
Arti¥T el al %equence <220> <223> reconbi nant peptide <400> 120 Au Tyr A a
Met /:!LCEIaySeSen'ht’r IL@sG;M Ses s8ervad yheG;}(f)oGelﬂ Ata PlcySSeTyggrlisc@lS

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly val His Thr pPhe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val Thr val Pro Ser Ser Ser Ley Gly Thr GIn Thr Tyr
65 70 75 80

ITe Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Lys
85 90 95

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Ala Pro Glu
100 105 110

Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
130 135 140

val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly
145 150 155 160

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
165 170 175

Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
210 215 220

Pro GIn val Tyr Thr Leu Pro Pro Ser Pro Arg Glu Pro Gln val Tyr
225 230 235 240

Page 37



Ala Asp Ser Val Lys Ay Leu Ser Ile Arg Qu Leu Ile 2025 <210> 121 <211> 29
<212> PRT <213> Artificial Sequence <220>

D0617. 70018W sequence listing <223> reconbi nant peptide <400> 121 du Tyr
Ala Met Ay Ser Ile Ay Ser Ser Gy Gy Gn Thr Lys Tyr 151015 Ala Asp Ser
Val Lys Ay Leu Ser Ile A@$1dE wolewn Sequaer@eSike2ing 122 <211> 29 <212> PRT
<213BrAeey Preirap %wqel@(é\ér)@%bekzﬁsimse&mﬂnavfﬂ1 E tlede <400> 122 A u Tyr
Ala Met Ay Ser 1% Gy Ser Ser G>5 Gy Gn Thr Ly yr 151015 Ala Asp Ser
Val Lys Ay Leu Ser Ile Arg Gu Leu Val 2025 <210> 123 <211> 29 <212> PRT
<213hrAcys Lecisak Seqabnebe <A20Prc228Aspertarbilaard]l peptrirde <400> 123 G u Tyr
Ala Met Ay Se&0lle Ay Ser Sefédy Ay Gn Thr2d%s Tyr 151015 Al a Asp Ser
Val Lys Ay Leu Ser Leu Ay Asp Ser Tyr 2025 <210> 124 <211> 29 <212> PRT
<21FAuAsdd higial Gaareneau<20rs 293> yseethRate pephiade <400> 124 G u Tyr

Ala Met d y7%er

Val

lle Ay Ser28er Ay Ay
Lys Ay Leu Ser Ile val Asp Ser Phe

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
290 295

Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser
305 310 315

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
325 330

A n2¥hr Lys Tyr
2025 <210> 125

Lys Leu Tyr val Asp
300

151015 Al a Asp Ser

Cys Ser val Met His
320

Leu Ser Leu Ser Pro
335

Gly Lys

<210>
<211>
<212>
<213>

116
338
PRT
Artificial sequence

<220>
<223>

<400>

recombinant peptide
116

Ala Ser Thr Lys Gly Pro Ser val Phe Pro Ala

1 5 10

Leu Ser

15

Pro Ser Lys

Thr ser Gly Thr Ala Ala val

20

Ser Gly Leu

25

Gly Cys Leu Lys

30

Asp Tyr

Glu Thr val

35

Phe val Ala Thr

45

Pro Pro Ser Asn Ser

40

Trp Gly Leu ser

Ala val GIn

55

val His Thr Phe

50

Gly Pro Leu Sser Ser

60

Gly Leu Tyr Ser

val Thr GIn Thr

70

Leu val Thr

65

ser Ser Pro Leu

75

Ser ser Ser Gly Tyr

80

Cys Asn val Asn His Thr val

85

Lys ASN

20

Pro ser Lys ASp Lys Arg

Thr
105

Ala Glu

110

Pro Lys Ser Cys Thr His Pro

100

ASp Lys Cys Pro Cys Pro

Phe Phe Pro Pro

120

Leu Leu Gly Gly Pro Ser val Leu Lys Pro

125

Lys Asp
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<211> 29 DO0617.70018w0 sequence listing <212> PRT <213> Artificial

Sequence <220> <223> reconbi nant peptide <400> 125 Gu Tyr Ala Met Ay Ser
Ile Ay Ser Ser Ay Ay Gn Thr Lys Tyr 151015 Ala Asp ser Val Lys Gy Leu
Ser Ile Arg Gu Leu Asp 2025 <210> 126 <211> 29 <212> PRT <213> Artificia
Sequence <220> <223> recmUsilnartolpeptsedesrcd00>sting G u Tyr Ala Met Ay Ser
lle Ay Ser Ser Ay Gy Gn Thr Lys Tyr 151015 Ala Asp Ser Val Lys Ay Leu
Ser Il e L 1 < > < > 2 PRT <213> Artificia
SeqJﬁﬁcﬁﬁ?gﬁgbﬂ§2§%Sk%%&ég§?ﬁhﬁﬁp63%$ﬁ5é%%%d&igfg7%%r@5$;r Ala Met Ay Ser
Ile Ay Ser Ser Ay Ay Gn Thr Lys Tyr 151015 Ala Asp Ser val Lys Gy Leu

Ser |le Ar%,qu Leu Ser 2025 .<210>, 128 <211> 29
val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp Gly

145 150 155 160

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn
165 170 175

Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro

Ala Pro ITe Glu Lys Thr ITe Ser Lys Ala Lys Gly GIn Pro Arg Glu
210 215 220

pro Gln val Tyr Thr Leu Pro Pro Ser Pro Arg Glu Pro Gln Vval Tyr
225 230 235 240

Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu
245 250 255

Thr Cys Leu Asx Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
260 265 270

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
275 280 285

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Tyr val Asp
290 295 300

Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His
305 310 315 320

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro

325 330 335
Gly Lys
<210> 117
<211> 29
<212> PRT
<213> Artificial Sequence
<220>
<223> recombinant peptide
<400> 117
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<212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide <400>
128 Au Tyr Ala Met Gy Ser Ile Ay Ser Ser Ay Ay Gn Thr Lys Tyr 151015
Ala Asp Ser Val Lys Gy Leu Ser Ile Asp Asp Ser Tyr 2025 Page 42

D0617. 70018W) sequence |isting <210> 129 <211> 29 <212> PRT <213>
Artificial Sequence <220>0e2237001eemEhynaite peptingle <400> 129 A u Tyr Al a
met V@l yhySeprla MetGly Ser ISerGl@ §erasSgr Gy Thy PrgsTHTykysI5Y015 Al a Asp Ser Val
Lys G y Leu Ser IYe val Gu Leu Aig 2025 <210> 1301%211> 29 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 130 A u Tyr Ala
Met ABayasseset valQAys Gky L8ersdd ylédayg@Tu Thr viays Tyr 151015 Ala Asp Ser Val
Lys Gy Leu Se&® Ile Arg G u Leg5 Phe 2025 <210> 131 <211> 29 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 131 du Tyr Al a
Met Ghy. Sarnglle Ay Ser Ser Gy Ay Gn Thr Lys Tyr 151015 Ala Asp Ser Val

Lys @ﬂ%& Lead Ser Ile Arg Asp Ser Tyr 2025
<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 118

val Tyr Ala Met Gly Ser ITe Gly Ser Ser Gly Gly Pro Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile val Asp Ser Tyr
20 25

<210> 119

<211> 29

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 119

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15
Ala Asp Ser val Lys Gly Leu Ala Ile Gly Asp Ser Tyr

20 25

<210> 120

<211> 29

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 120

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp ser val Lys Gly Leu Ser Ile Arg Glu Leu Ile
20 25

<210> 121

<211> 29

<212> PRT

<213> Artificial Ssequence

<220>
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<210> 132 <211> 29 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 132 Qu Tyr Ala Met Ay Ser Ile Ay Ser Ser Ay
Gy A@n Thr Lys Tyr 151015 Page 43 00617.70018W0 sequence listing Ala Asp
Ser Val Lys Gy Leu Ser Ile Asp Asp Phe Tyr 2025 <210> 133 <211> 29 <212>
PRT <213> Artificial sequ¥lfdé. <XR28s0 spadnceettrtingmant pepti de <400> 133 du
Tyr <BFE nEECegnapk pFP@%@ y Ser Ser Ay Ay Gn Thr Lys Tyr 151015 Al a Asp
Ser Mab- LYs1Gy Leu Ser Ile Arg Gu Leu Phe 2025 <210> 134 <211> 29 <212>
PRT <213> Artificial Sequence <220> <223> reconbi nant peptide <400> 134 Gu
Tyr G&PaTWENGWtS'gry Pee IERYG1SeperSéer Gly Gy GBnnTtPhEyLysrTyr 151015 Al a Asp
Ser val Lys Ay Leu ser Ile Arg ald Leu Tyr 2025 <310> 135 <211> 29 <212>
PRT <213> Artificial Sequence <220> <223> reconbi nant peptide <400> 135 Qu
Tyr AaardeelvalSers Gile LEbysdsel 1 Sarg@&yw Gey s@-n Thr Lys Tyr 151015 Ala Asp
Ser Val Lys G4P Leu Ser Ile VaP5Asp Ser Tyr 2025 <210> 136 <211> 29 <212>
PRT <213> Artificial Sequence

<210> 122

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recambinant peptide

<400> 122

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu val
20 25

<210> 123

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 123

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Leu Gly Asp Ser Tyr
20 25

<210> 124

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 124

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser V81 Lys Gly Leu Ser I;e val Asp Ser phe
2 2

<210> 125
<211> 29
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<220> <223> reconbi nant peptide b0617.70018W sequence |isting <400> 136
Val Tyr Ala Met Ay Ser Ile Ay Ser Ser Ay Ay Pro Thr Lys Tyr 151015 Al a
Asp Ser Val Lys Gy Leu Ser Thr Ay Gu Leu Tyr 2025 <210> 137 <211> 29
<212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide <400>
137 du Tyr Ala Met GI y S#6lr | motkwo Sequdper Warikdy G n Thr Lys Tyr 151015
Al a <A3 S@RTV Lf'/ Leu Ser Ile Arg Qu Leu His 2025 <210> 138 <211> 29
<217st AE?l 35T tsleﬂﬁ‘ &l Sequence <220> <223> reconbi nant peptide <400>
138 Ghe. Tyr Ala Met Ay Ser Ile Ay Ser Ser Ay Gy Gn Thr Lys Tyr 151015
Al a A3p- Selecdrfmrinims p&vyideeu Ser Thr Ay Qu Leu Tyr 2025 <210> 139 <211> 29
<212> E> 13> Artificial Sequence <220> <223> reconbi nant peptide <400>
139 ¢ T}F Ala Met Ay Ser Ile Ay Ser Ser Ay Ay Gn Thr Lys Tyr 151015
Al a AsprysehrlVaktr Lylsy Gy thews1SesedRer @y &lachpurnpery2@2p <210> 140 <211> 29
<212> PRT <213> Artificial Sequend@ DO617.70018W1isequence |isting

Ala Asp Ser VS1 Lys Gly Leu Ser Ile Arg Glu Leu Asp
2 25

<210> 126

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 126

Glu Tyr Ala Met Gly Ser Ile Gly Ser ser Gly Gly Gln Thr Lys Tyr
1 3 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu His
20 25

<210> 127

<211> 29

<212> PRT

<213> Artificial Seguence

<220> '
<223> recombinant peptide

<400> 127

g1u Tyr Ala Met §1y Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Ser
20 25

<210> 128

<211> 29

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 128
Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15
Ala Asp Ser V81 Lys Gly Leu Ser Ile Asp Asp Ser Tyr
2 25
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<220> <223> reconbi nant peptide <400> 140 Gu Tyr Ala Met Ay Ser Ile Gy
Ser Ser Ay @Ay Gn Thr Lys Tyr 151015 Ala AS ser Val Lys Ay Leu Ser Thr
Gy Gu Leu Tyr 2025 <210> 141 <211> 14 212> PRT <213> Artificial Sequence
<220> 223> reconbi nant peptide <400> 141 Thr Gy Thr Ay Ser Asp Val Gy
Ser Tyr Asn Leu val ser 157<2008wd 42quaité>T16tiRd2> PRT <213> Artifici al
Sequence <220> <223> reconbi nant peptide <400> 142 Gy Asp Ser Gn Arg Pro
Ser 35,2103 143 <211> 10 <212> PRT <213> Artificial Sequence 220> <223>
recapbnpanig pepti de <400> 143 Cys Ser Tyr Ala Gy Ser Ay Ile Tyr Val 1510
210>2124 <€RI1> 5 <212> PRT <213> Artificial Sequence <220> <223>
recofBPhat thiepsi fiseauors 144 Qu Tyr Ala Met Ay 15

<220>
<223> recombinant peptide

<400> 129

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser V81 Lys Gly Leu Ser Ile val Glu Leu Asp
2 25

<210> 130
<211> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 130

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly G1n Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Phe
20 25

<210> 131

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 131

§1u Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Asp Ser Tyr
20 25

<210> 132

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 132

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15
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D0617. 70018W) sequence |isting <210> 145 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 145 Ser lle Gy
Ser Ser Ay Ay Gn Thr Lys Tyr Ala Asp Ser val Lys 151015 dy <210> 146
<211> 7 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant peptide
<400> 146 Leu Ser Thr G ypoE1lw@. 100080y sedenc@1listidg <211> 14 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 147 Thr Ay Thr
Gy r r V, 10 <210> 148 <211> 7 <212>
PRTAigléésgf%/sz)%ﬂg%él ec%-éénscégsgé%ggpgéﬁéﬁ g%grrbi nant peptide <400> 148 Ay
Asp Ser A n Arg Pro Ser 15 <210> 149 <211> 10 <212> PRT <213> Artifici al
Sequshge 350~

<211> 29

<212> PRT
<213> Artificial Sequence

<220> .
<223> recombinant peptide

<400> 133

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15
Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Phe

20 25

<210> 134

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 134

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Tyr
20 5

<210> 135

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 135

Glu Tyr aAla Met Gly Ser Ile Gly Ser 5ser Gly Gly GIn Thr Lys Tyr
1 ) 10 15
Ala Asp Ser val Lys Gly Leu Ser Ile val Asp Ser Tyr

20 25

<210> 136

<211> 29

<212> PRT

<213> artificial seguence

<220> .
<223> recombinant peptide
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D0617. 70018W sequence listing <223> reconbi nant peptide <400> 149 Cys Ser
Tyr Ala Ay Ser Ay Ile Tyr Val 1510 <210> 150 <211> 5 <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 150 A u Tyr Al a
Met Ay 15 <210> 151 <211> 17 <212> PRT <213> Artificial Sequence <220>
<223> reconbi nant pepti deo064002001840 Sequdrice Gsyeiber Ser Ay Ay Gn Thr Lys
Tyr <AP@& AdB6Ser Val Lys 151015 Ay <210> 152 <211> 7 <212> PRT <213>
Artifici i jde <400> 152 Leu Ser Thr
Ay \{f&h ?f’leﬁﬁyré%2@5%33?‘1;‘%%35"1'2%%?4@"!3? >PE§$FH<|~2%5>4%?“ ficial Sequence
<220> <223> reconbi nant peptide <400> 153 Thr Gy Thr Ay Ser Asp Val Gy

Ser A-II_XrAsA;\)SgeII’QZ%'IV@yls g‘?); L]éélsoer 'ngr Gly Glu Leu Tyr

<210> 137

<211> 29

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 137

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly l.eu Ser Ile Arg Glu Leu His
20 25

<210> 138

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 138

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp ser V81 Lys Gly Leu Ser Thr Gly Glu Leu Tyr
2 25

<210> 139

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 139

Glu Tyr Ala Met Gly ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Thr Gly Ala Leu Ser
20 25

<210> 140
<211> 29
<212> PRT
<213> Artificial Sequence
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<220> <223> reconbi nant peptide <400> 154 Gy Asp Ser Gn Arg Pro Ser 1
<210> 155 <211> 10 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 155 Cys Ser Tyr Ala Ay Ser Ay Ile Tyr Val 1510
<210> 156 <211> 5 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant pepti de <400>pdd6. XE18Wy rseAlendekliHingl5 <210> 157 <211> 17
<212> PBT <213> Artificial Sequence <220> <223> reconbi nant peptide <400>
157 Il : .y Ay Pro Thr Lys Tyr Ala Asp Ser Val Lys 151015
Ay < $6> r%gg”%fﬁé p§ﬁ£<120?2> PRT <213> Artificial Sequence <220> <223>

r ecoddnarnit40pepti de

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser V81 Lys Gly Leu Ser Thr Gly Glu Leu Tyr
2 25

<210> 141

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 141

Thr Gly Thr Gly ser Asp val Gly Ser Tyr asn Leu val Ser
1 5 10

<210> 142

<211> 7

<212> PRT

<213> Artificial Sequence

<220> )
<223> recombinant peptide

<400> 142

Gly Asp Ser Gln Arg Pro Ser
1 5

<210> 143

<211> 10

<212> PRT

<213> Artificial Seguence

<220>

<223> recombinant peptide

<400> 143

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10
<210> 144

<211> 5§

<212> PRT

<213> Artificial Sequence

<220> )

<223> recombinant peptide

<400> 144

Glu Tyr Ala Met Gly
1 5
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D0617. 70018W sequence listing <400> 158 Leu Ser Ile Arg Qu Leu Val 15
<210> 159 <211> 14 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 159 Thr Ay Thr Ay Ser Asp Val Ay Ser Tyr Asn
Leu val Ser 1510 <210> 160 <211> 7 <212> PRT <213> Artificial Sequence
<220> <223> reconbi nant pedstly dE023@Dscq6@ncE yisAspgSer G n Arg Pro Ser 15
<210> 161 <211> 10 <212> PRT <213> Artificial Sequence <220> <223>
recyhphantigpepti de <400> 161 Cys Ser Tyr Ala Ay Ser Ay Ile Tyr Val 1510
<210211621%211> 5 <212> PRT <213> Artificial Sequence <220> <223>

r ecoZBnamiT 1g,pt,i e <400> 162 Val Tyr Ala Met Ay 15 <210> 163 <211> 17
<212‘;1bRTAEE€§9¢\ tePFIE  Sequence” <220>

<220>
<223> recombinant peptide

<400> 145

Ser Ite Gly 3er Ser Gly Gly Gln Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 14§

<211> 7

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> recombinant peptide

<400> 146

Leu Ser Thr Gly Glu Leu Tyr
1 5

<210> 147

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 147

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 148

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 148

Gly Asp Ser Gln Arg Pro Ser
1 5

<210> 149

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
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<223> reconbi nant peptide 00617. 70018w0 sequence listing <400> 163 Ser Ile
Gy Ser Ser Ay Ay Pro Thr Lys Tyr Ala Asp Ser Val Lys 151015 Gy <210>
164 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> reconbi nant
pepti de <400> 164 Leu Ser Ile val Asp Ser Tyr 15 <210> 165 <211> 14 <212>
PRT <213> Artificial Sequmiede.Z®28w0 <Bg3snceetmdingant peptide <400> 165 Thr
A y <PRP> Argcemibyinadgt peatidel y Ser Tyr Asn Leu Val Ser 1510 <210> 166 <211> 7
<212%,FRT 15¢13> Artificial Sequence <220> <223> reconbi nant peptide <400>
166 éy Asp ser Gn Arg Pro Ser 15 <210> 167 <211> 10 <212> PRT <213>
Artidyviscial TEeglengly 22 y<PZ3%yr eadnbi nant peptide <400> 167 Cys Ser Tyr
Ala’dy Ser Ay Ite Tyr val 1510 10

<210> 150

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 150

Glu Tyr Ala Met Gly
1 5

<210> 151

<211> 17

<212> PRT

<213> Artificial Sedauence

<220>
<223> recombinant peptide

<400> 151

Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 152

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 152

Leu Ser Thr Gly GTu Leu Tyr
1 5

<210> 153

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 153

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10
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D0617. 70018W) sequence |isting <210> 168 <211> 5 <212> PRT <213> Artificial
Sequence <220> <223> reconbi nant peptide <400> 168 Qu Tyr Ala Met dy 15
<210> 169 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>

reconbi nant peptide <400> 169 Ser Ile Ay Ser Ser Ay Ay Gn Thr Lys Tyr
Ala Asp Ser Val Lys 151015063FH7y700280> skd@erc21lltsting212> PRT <213> Artifici al
Sequ’e?ﬁrge d320> <223> reconbi nant peptide <400> 170 Leu Ser Leu Gy Asp Ser
Tyr 3 'ZEZJEQ.? 171 <211> 14 <212> PRT <213> Artificial Sequence <220> <223>
recog%ggam,-tpﬂm;gﬁ%eﬁgm% 171 Thr Gy Thr Ay Ser Asp Val @Ay Ser Tyr Asn
Leu Val Ser 1510 <210> 172 <211> 7 <212> PRT <213> Artificial Sequence

20>
<
22(5%23> recombinant peptide

<400> 154

Gly Asp Ser GIn Arg Pro Ser
1 5

<210> 155

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 155

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 156

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 156

val Tyr Ala Met Gly
1 5

<210> 157

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 157

Ser Ile Gly Ser Ser Gly Gly Pro Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 158

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide
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<223> reconbi nant peptide DO0617.70018wW0 sequence listing <400> 172 Gy Asp
ser Gn Arg Pro ser 15 <210> 173 <211> 10 <212> PRT <213> Artifici al
Sequence <220> <223> reconbi nant peptide <400> 173 cys ser Tyr Ala Ay ser
Ay Ile Tyr val 1510 <210> 174 <211> 5 <212> PRT <213> Artificial sequence
<220> <223> reconbi nant pEE1rde001400seddehcd UiskyngAla met Ay 15 <210> 175
<2114087 d582> PRT <213> Artificial Sequence <220> <223> reconbi nant
eptide. <4 5..5e le1dy ser ser Ay Gy Gn Thr Lys Tyr Ala Asp ser
Ear il_egssi%%gi@jré %ﬁé‘%ﬁ 76 <211> 7 <212> PRT <213> Artificial Sequence
<220> <223> reconbi nant peptide <400> 176 Leu Ala Ile Ay Asp ser Tyr

<210> 159

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 159

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 160

<211> 7

«<212> PRT

<213> aArtificial Sequence

<220>
<223> recombinant peptide

<400> 160

Gly Asp ser GlIn Arg Pro Ser
1 5

<210> 161
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 161

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 162

<211> 5

<212> PRT

<213> Artificial Sequence

<220> .
<223> recombinant peptide

<400> 162

val Tyr Ala Met Gly
1 5

<210> 163
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
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15 <210> 177 <211> 111 DO617.70018W sequence listing <212> PRT <213>
Artificial Sequence <220> <223> reconbi nant peptide <400> 177 G n Ser Val
Leu Thr Gn Pro Ala Ser Val Ser Ay Ser Pro Ay Gn 151015 Ser Ile Thr Ile
Ser Cys Thr Ay Thr Ay Ser Asp Val Ay Ser Tyr 202530 Asn Leu Val Ser Trp
Tyr Gn Lys Tyr Pro Ay Ly®1Alz00R8e0 lspgudree BEAG4H |le Ile Tyr Gy Asp Ser
A n <A2¢> PrecSelyin@y peptidSer Ser Arg Phe 505560 Ser Gy Ser Lys Ser Gy Asn
Ser 4%I06>Selr63Leu Thr Ile ser Gy Leu 65707580 A n Ala AQu Asp Gu Ala Asp
Tyr Tyr Cys Cys Ser Tyr Ala Ay ser 859095 Gy Ile Tyr Tyr Val Phe Gy Ser
Gy sEnr Il slWalerTher Way dleuprtO0RO05YE0Ty2A0> AFP8ses29d B 1181 <212> PRT <213>
Arti¥icial Sequente <220> <223> réfonbi nant pepti dé><400> 178 G n Ser Al a
Leu Thr Gn Pro Ala ser Val Ser Gy Ser Pro Ay @ n 151015 ser Ile Thr Ile
Ser @ys Thr Gy Thr Ser Ser Asp Val Gy Ser Tyr 202530 Asn Leu Val Ser Trp
Tyr An Gn Hs Pro Ay Lys Ala Pro Lys Leu 354045 Met Ile Tyr Gu Val Ser
Lys Arg Pro Ser Ay Val Ser Asn Arg Phe 505560

<210> 164

<211> 7

<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 164

Leu Ser Ile val Asp Ser Tyr
1 5

<210> 165

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 165

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 166

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 166

Gly Asp Ser GIn Arg Pro Ser
1 5

<210> 167

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 167
Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10
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ser Ay Ser Lys Ser Gy Asn Thr Ala Ser Leu Thr Ile ser Ay Leu 65707580
Gn Ala Au Asp Qu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Ay Ser 859095 Page
54 D0617.70018W) sequence listing Ser Thr Phe Tyr Val Phe Ay Thr @y Thr
Lys Val Thr Val Leu 100105110 <210> 179 <211> 105 <212> PRT <213>
Artificial Sequence <220>p06223z00leeordenoaite peptingde <400> 179 Ser Pro Lys
AI as&éﬂ>Pr1@3Thr Val Thr Leu Phe Pro Pro Ser ser Gu 151015 Gu Leu Gn A a
%% M Thr Leu Val Cys Leu Ile Ser Asp Phe 202530 Tyr Pro Gy Ala Val
Thr a AIAat;I'ﬁml}ysS éncdsp Ay Ser Pro Val 354045 Lys Ala Ay Val @u Thr
Thr Lys Pro Ser Lys n Ser Asn Asn Lys 505560 Tyr Ala Ala Ser Ser Tyr Leu
Ser j‘?ﬁg ra Gu p Lys Ser 65707580 His Arg Ser Tyr Ser Cys G n
Val H|“§C?§“U“E;“"y p§BF1dfhr val G u 859095 Lys Thr Val Ala Pro Ala A u Oys
Ser @610568210> 180 <211> 105 <212> PRT <213> Artificial Sequence <220>
<223> r econbi nant ept| de <400> 180 Gy Pro Lys Ala Asn Pro Thr Val Thr Leu
Phe Pro™Pr 618dtetsely G u 151015 Gu Leu G n Ala Asn Lys Ala Thr Leu Val Cys
Leu Tle Ser Asp e 202530 Tyr Pro Gy Ala Val Thr Val Ala Trp Lys Ala Asp

Gy ser Pro val
<210> 169
<211> 17
<212> PRT
<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 169

ser ITe Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 170
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 170

Leu Ser Leu Gly Asp Ser Tyr
1 5

<210> 171

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 171

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 172

<211l> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide
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354045 Lys Ala dy Val Qu Thr Thr Lys Pro Ser Lys G n Ser Asn Asn Lys
505560 Page 55 DO0617.70018W sequence listing Tyr Ala Ala Ser Ser Tyr Leu
Ser Leu Thr Pro Qu d@n Trp Lys Ser 65707580 His Arg Ser Tyr Ser Cys G n
Val Thr Hs Gu @y Ser Thr Val du 859095 Lys Thr Val Ala Pro Thr Gu Cys
Ser 100105 <210> 181 <211p6611070028@> skefler<21BistAngi fici al Sequence <220>
<2234%0fecdAbi nant peptide <400> 181 A n Ser Ala Leu Thr G n Pro Ala Ser Val
Ser Y. Se r 1015 Ser Ile Thr Ile Ser Cys Thr Ay Thr Ser Ser
Asp 7 IA% %ergec'?n%%/ %gE% Asn Leu Val Ser Trp Tyr An Gn Hs Pro Ay Lys
Al a Pro Lys Leu 354045 Met Ile Tyr Qu Val Ser Lys Arg Pro Ser Ay Val Ser
Asn Phe,505560 Ser Ay Ser Lys Ser Ay Asn Thr Ala Ser Leu Thr Ile Ser
267580 G@n Ala Qu Asp Au Ala Asp Tyr Tyr Cys Cys Ser Tyr Al a
Gy&QE>859@95 Ser Thr Tyr Val Phe Ay Thr @y Thr Lys Val Thr Val Leu
100%@3340 Ax21f0x1dBBeqldrice 110 <212> PRT <213> Artificial Sequence <220>
<223> econbl nant peptide <400> 182 G n Ser Ala Leu Thr A n Pro Ala Ser Val

Ser j@@ SebcANGhY oGh P k51015
<400> 173

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 174

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 174

Glu Tyr Ala Mmet Gly
1 5

<210> 175

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 175

Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 176

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 176
Leu Ala Ile Gly Asp Ser Tyr
1 5

<210> 177
<211> 111
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Ser Ile Thr Ile Ser Cys Thr Ay Thr Ay Ser Asp Val @y Ser Tyr 202530 Page
56 DO0617.70018wW0 sequence listing Asn Leu Val Ser Trp Tyr Gn Gn Hs Pro
Gy Lys Ala Pro Lys Leu 354045 Met Ile Tyr Ay Asp Ser Gn Arg Pro Ser Ay
Val Ser Asn Arg Phe 505560 Ser Ay Ser Lys Ser Gy Asn Thr Ala Ser Leu Thr
lle Ser Ay Leu 65707580 dden7 A1 sAgerGeul Altdnd\sp Tyr Tyr Cys Cys Ser
Tyr <A1&> GPRT Ser 859095 Ay Ile Tyr Val Phe Ay Thr Ay Thr Lys Val Thr Val
Leu <tBA108THD 1£3ah5e9890€211> 113 <212> PRT <213> Artificial Sequence <220>
<223>;Reconbi nant peptide <400> 183 Gu Val Adn Leu Leu u Ser Ay Gy Qy
Leu &7aB> Gracétmbongahty p&byide51015 ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe
Thr Plaﬁ Ser_Ser Tyr 202530 Ala Met Ser Trp Val Arg Gn Ala Pro Ay Lys Gy
Leu G TA7 val 354045 Ser Ala Ile Ser Gy Ser Ay Ay Ser Thr Tyr Tyr Al a
Asp SarsdfalabQanbfhrl¥sn Gry A0sEheaTher! b SeF AUcAsRIASN Ser Lys Asn Thr
Leu ITyr 65707580 1eu G n Met Asn dér Leu Arg Ala Glu Asp Thr Ala Val Tyr
Tyr cys 859095 Ala Lys Ala Phe Asp Ile Trp Ay A@n dy Thr Met Vval Thr Val

Ser RO+ fg@rseﬁz s T%§34G1<y2g=1511> Ay &erlidy v'é’*Rng;)Z g -prtificial Sequence

Asn Leu val Ser Trp Tyr GIn Lys Tyr Pro Gly Lys Ala Pro Lys Leu
40 45

Ile Ile Tyr Gly Asp Ser Gln Arg Pro ser Gly Egu ser Ser Arg Phe
50 55

Ser Gly Ser Lys Ser Gly Asn Ser Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 BO

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly ser
85 90 95

Gly Ile Tyr Tyr val Phe Gly Ser Gly Thr Lys val Thr val Leu
100 105 110

<210> 178
<211> 111
<212> PRT
<213> Artificial sequence

220>
<223> recombinant peptide

<400> 178

GIn ser Ala teu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val ser Trp Tyr GIn GIn His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Glu val Ser Lys Arg Pro Ser Gly val Ser Asn Arg Phe
50 55 60

ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

GIln Ala Glu Asp GJu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95
Page 54



D0617. 70018W) sequence |isting <220> <223> Reconbi nant peptide <400> 184
Gn Pro dy @y 151015 ser

du

Val G n Leu Leu

Leu Arg Leu ser

Ay Trp Val

Cys

Arg Gn

Gy Ser Ser dy Ay
Ile Ser Arg Asp
Ser depurifi gndor G
Gy Asp Ser TywooTrp
<210> 185 <211> 111

Thr

Reco

bga%g pepti de

Ay $&f.PrgsA@y Gn

Val <@&19> SerT
Pr o 42}8> Léat

Arg
Leu

<400>

1

Glu Leu

Tyr Pro

179

GIn

Gly
35

Lys Ala Gly

50

Tyr Ala Ala

65

His Arg

Ser

Lys Thr val

<210>
<211>
<212>
<213>

<220>
<223>

<400>

180
105
PRT

Hso

Ala

20

Ala

val

ser

Tyr

Ala
100

d u ser

G n THE1LYyHOT§wO Aequehsp bertinal
Lys Asn Thr

rH &
n dyo

Asn Ser
o<y

151015 Ser
202530 Asn Leu Val
ab Sketendee Tyr Gy Asp ser Gn

E . 505560 Ser Gy Ser
g ?9758@0,“13@9@,{];71)3&@,'3@% sequence listing

Asn

val

Glu

ser

Ser

85

Pro

Ser Pro Lys Ala Asn Pro
5

Lys

Thr

Thr

Tyr

70

Cys

Ala

Gy Ay Ay Leu Val
Ala Ala ser Gy Phe Thr

Lys Ser

Il e Thr

Phe Ser G u Tyr 202530 Al a Met
Ala Pro Ay Lys Gy Leu Gu Trp Val 354045 Ser Ser

Leu Tyr
)EI’_%FTWS I THYSv850095 Ala Arg Leu Ala lle
sthr Met Val

I'le

505560 Lys Gy Arg Phe

65707580 Leu G n Met Asn

1000:@5110 Thr Val Ser Ser
<212> PRT <213> Artificial
<400> 185 G n Ser Ala Leu Thr An Pro Ala Ser Val

Ser Trp Tyr

Thr val Thr Leu Phe Pro

Ala

val

Thr

Ala

40

Thr

55

Leu

Gln

Glu

Artificial Sequence

recombinant peptide

180

Gly Pro Lys Ala Asn Pro Thr
1 5

Glu Leu GIn Ala Asn Lys Ala

20

Tyr Pro ggy Ala val Thr val

Lys Ala Gly val Glu Thr Thr
50

55

Lys

ser

val

Cys

val

Thr

Ala

40

Lys

Leu

25

Trp

Pro

Leu

Thr

ser
105

Thr

Leu

25

Trp

Pro

10

val Cys Leu

Lys Ala Asp

Ser Lys GIn
60

Thr Pro Glu
75

His Glu Gly
90

Leu Phe Pro
10

val Cys Leu

Lys Ala Asp

Ser Lys GIn
60
Page 55

Ay Asn Thr

Pro

Ile

Gly

45

Ser

Gln

Ser

Pro

Ile

Gly

45

Ser

Sequence <220> <223>

Ile ser cys Thr Ay Thr Ay Ser

Gn Gn Hs Pro Ay Lys
Arg Pro Ser Ay Val Ser
Ala ser Leu Thr Ile ser

Ser Sser Glu
15

Ser Asp Phe
30

Ser Pro val

Ash Asn Lys

Trp Lys Ser
80

Thr val Glu
95

ser ser Glu
15

Ser Asp Phe
30

Ser Pro val

Asnh Asn Lys

115

Ser

Asp
Al a
Asn
Ay



Gn Ala Qu Asp Au Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Ay Ser 859095 Ay
Ile Tyr Tyr Val Phe Gy Thr Ay Thr Lys Val Thr val Leu 100105110 <210> 186
<211> 99 <212> PRT <213> Artificial Sequence <220> <223> Reconbi nant

pepti de <400> 186 A n Ser Ala Leu Thr Gn Pro Ala Ser Val Ser Ay Ser Pro
Ay Gn 151015 Ser Ile TheodirerddaswdreqldiceGystihy Ser Ser Asp Val Gy Ser
Tyr 202530 Asn Leu Val Ser Trp Tyr Gndn Hs Pro Ay Lys Ala Pro Lys Leu
354045 Ar ro Ser Gy Val Ser Asn Arg Phe
505Qr 0 ’!gpar bj’yseée l Tﬁrg ThfhﬂoAFg §2P T_'"@y"z’f'%rsel"l e Ser Ay Leu
65707580 Gn Ala Qu Asp Qu Ala Asp Tyr Tyr Cys Cys ger Tyr Ala Ay ser
859095 Ser Thr Phe <210>_187 <211>_99 <212> PRT <213> Artl ficial Sequence
<2208 S<AUBSeRIYENIEMANT PBpYaldehe4(ie>S1H8F 1 a8 SBI™ X Fh q'du Thr Gn Pro Arg
Ser Val Ser Ay Ser Pro Gy G n 151015 Ser val Thr~“fle Ser Cys Thr Ay Thr
Ser Ser Asp Val dy dy Tyr 202530 Asn Tyr Val Ser Trp Tyr Gn G@n H's Pro
d y UpsThy dabrigalRre Cen G3840455eD0617. 70018W sequence listing Met |le Tyr
Asp Val Ser Lylé)OArg Pro Ser Gﬁoilal Pro Asp Arg Phe 505560 Ser Ay Ser Lys
Ser Gy Asn Thr Ala Ser Leu Thr Ile Ser Ay Leu

<210> 181
<211> 110
<212> PRT
<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 181

GIn ser Ala Leu Thr GIn Pro Ala Sser val Ser Gly Ser Pro Gly GIn
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Glu val Ser Lys Arg Pro Ser Gly val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr ITe ser Gly Leu
65 70 75 80

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95

ser Thr Tyr val phe Gly Thr Gly Thr Lys val Thr val Leu
100 105 110

<210> 182
<211> 110
<212> PRT
<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 182

Gln Ser Ala Leu Thr GIn Pro Ala ser val Ser Gly Ser Pro Gly Gln

1 5 10 15

Sser Ile Thr Ile Ser Cys Thr Gly Thr Gly Ser Asp val Gly ser Tyr
20 25 3
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65707580 G n Ala Qu Asp Au Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Ay Ser

859095 Tyr Thr Phe <210> 188 <211> 99 <212> PRT <213> Artificial Sequence
<220> <223> Reconbi nant peptide <400> 188 @ n Ser Ala Leu Thr Gn Pro Ala
Ser Val Ser Ay Ser Pro Gy G n 151015 ser Ile Thr Ile Ser Cys Thr Ay Thr

Ser Ser Asp val Gy Ay Tyws120238wdeqldiceVaist$eg Trp Tyr Gn G@n H's Pro
Gy Lys Ala Pro Lys Leu 354045 net Ile Tyr Qu Val ser Asn Arg Pro Ser Ay

Val ser As rg Phe 505560 Ser, Ay Ser, Lys r Ay Asn Thr Ala Ser Leu Thr
e B8 148 Yol e oo THo0 B AN B Rp e ATA oA B Tyr Oys Ser Ser
Tyr Thr Ser Ser 859095 Ser Thr Leu <210> 189 <211> 99 <212> PRT <213>
Artificial Sequence <220> <223> Reconbj nant peptide <400> 189 A n ser Al a
Leu MPfir T18 AYPrioyphe 88F SAPASePraSprsely BRb S&y @ ATA8T615 D0617. 70018wW0
sequence listing Ser Val""Thr Ile Ser Cys Thr Ay Thr Ser Ser Asp val Ay

Gy Tyr 202530 Asn Tyr Val Ser Trp Tyr Gn Gn Hs Pro Gy Lys Ala Pro Lys
Leu SB549W5 Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr ITe Ser Gly Leu
65 70 75 80

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95

Gjy Ile Tyr val Phe Gly Thr Gly Thr Lys val Thr val Leu
100 105 110

<210> 183
<211> 113
<212> PRT
<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 183
Glu val G1In Leu Leu Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Lys Ala Phe asp Ile Trp Gly GIn Gly Thr Met val Thr val Ser
100 105 110

sSer

<210> 184
<211> 116
<212> PRT
<213> Artificial Sequence
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Met Ile Tyr Qu Val Ser Lys Arg Pro Ser Ay Val Pro Asp Arg Phe 505560 Ser
Ay Ser Lys Ser Ay Asn Thr Ala Ser Leu Thr val Ser Ay Leu 65707580 G n
Ala Gu Asp Gu Ala Asp Tyr Tyr Cys Ser Ser Tyr Ala Ay Ser 859095 Asn Asn
Phe <210> 190 <211> 99 <212> PRT <213> Artificial Sequence <220> <223>
Recombi nant pepti de <400>p@30. BoigserseAhéndeeliskihgG n Pro Pro Ser Val Ser
Ay Ser Pro @y Gn 151015 Ser Val Thr Ile Ser Cys Thr Ay Thr Ser Ser Asp
Val > Twr S%OUAqsn Arg Val Ser Trp Tyr Gn Gn Pro Pro Gy Thr Al a
Proﬁ_ s Leu %’éﬂaﬁ% \51 e Tyr Au Val Ser Asn Arg Pro Ser Ay Val Pro Asp
Arg dabe>505560 Ser Gy Ser Lys ser Gy Asn Thr Ala Ser Leu Thr Ile Ser Ay

Ser 80095 CLR L t{=phLt “s00a. oo taolSbualio Frsbingy o o

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Glu Tyr
20 25 30

Ala Met Gly Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 - 45

Ser Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Leu Ala Ile Gly Asp Ser Tyr Trp Gly Gln Gly Thr Met val
100 105 110

Thr val Ser Ser

115
<210> 185
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> Recombinant peptide
<400> 185

GIn ser Ala Leu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Gly Ser Asp val Gly Ser Tyr
20 25 30

Ash Leu val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Gly Asp Ser Gln Arg Pro Ser Gly val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr ATa Ser Leu Thr ITe Ser Gly Leu
65 70 75 80
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D0617.70018wW0 sequence listing
Gln Ala GTu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95

Gly Ile Tyr Tyr val Phe Gly Thr Gly Thr Lys val Thr val Leu

100 105 110
<210> 186
<211> 99
<212> PRT
<213> Artificial Sequence
<220>

<223> Recombinant peptide
<400> 186

Gln ser Ala Leu Thr GIn Pro Ala Ser val ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val Ser Trp Tyr GIn Gln His Pro Gly Lys Ala Pro Lys Leu
35 490 45

Met Ile Tyr Glu val Ser Lys Arg Pro Ser Gly val Ser Asn Arg Phe
50 55 60

ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly ser
85 90 95

Ser Thr Phe

<210> 187
<211> 99
<212> PRT

<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 187
GIn Ser Ala Leu Thr Gln Pro Arg Ser val Ser Gly Ser Pro Gly GIn
1 5 10 15

Ser val Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Gly Tyr
20 25 30

Asn Tyr val Ser Trp Tyr G1n Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
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D0617.70018w0 seqguence listing
Met Ile Tyr Asp val Ser Lys Arg Pro Ser Gly val Pro Asp Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly ser
85 90

95
Tyr Thr Phe
<210> 188
<211> 99
«<212> PRT

<213> Artificial Sequence

<220> ' .
<223> Recombinant peptide

<400> 188

Gln Ser Ala Leu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly Gln
1 5 10 i5

ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Gly Tyr
20 25 30

Asn Tyr val Ser Trp Tyr GIn GIn His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Glu val Ser Asn Arg Pro Ser Gly val Ser Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser ser Tyr Thr Ser Ser

85 90 95
Ser Thr Leu
<210> 189
«<211> 99
<212> PRT
<213> Artificial Sequence
<220>

<223> Recombinant peptide

<400> 189

Gln ser Ala Leu Thr GIn Pro Pro Ser Ala Ser Gly Ser Pro Gly Gln
1 5 10 15

Page 60



Ser val

Asn Tyr

Met Ile
50

ser Gly
65

Gln Ala

Asn Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Thr

val

35

Tyr

Ser

Glu

Phe

190
99
PRT

Ile

20

Ser

Glu

Lys

Asp

ser

Trp

val

ser

Glu
85

Cys

Tynr

Ser

Gly
70

D0617.70018w0 sequence Tlisting

Thr

Gln

ASp

Artificial Sequence

Recombinant peptide

190

GIn ser Ala Leu Thr Gln Pro

1

Ser val

Asn Arg

Met Ile
50

Ser Gly
65

Gln Ala

Ser Thr

Thr

val

35

Tyr

Ser

Glu

Phe

Ile

20

Ser

Glu

Lys

Asp

5

ser

Trp

val

ser

Glu
85

Cys

Tvyr

ser

Gly

70

Ala

Thr

Gln

Asp

Gly

Gln

40

Arg

Thr

Tyr

Pro

Gly

GIn

40

Arg

Thr

Tyr

Thr ser
25

His Pro

Pro ser

Ala ser

Tyr Cys
90

ser val
10

Thr ser

25

Pro Pro

Pro Ser

Ala ser

Tyr Cys
0

Ser Asp val Gly Gly
30

Gly

Gly

Leu

75

Ser

Ser

Ser

Gly

Gly

Leu

75

Ser

Lys
val
60

Thr

Ser

Gly

Asp

Thr

val

60

Thr

Leu
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Ala

45

Pro

val

TYr

Ser

val

Ala

45

Pro

Ile

Tynr

Pro

Asp

ser

Ala

Pro

Gly

30

Pro

Asp

Ser

Thr

Lys

Arg

Gly

Gly
95

Gly

15

ser

Lys

Arg

Gly

Ser
95

Leu

Phe

Leu

80

Ser

Gln

TYyr

Leu

Phe

Leu

80

Ser
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