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WD 2009/ 131702PCT/ US2009/ 002536 FC RECEPTOR BI NDI NG
PROTEI NS RELATED APPLI CATI ONS Thi s application
wa@b@pmsi7ohe benefit under 35 U . S.C.  119(e) of PQ/BS2009/002536
provi sional application 61/048, 152, filed April 25,
2008, and U. S. provisional application 61/048, 500,
5filed April 28, 2008, the entire disclosures of which
are incorporated IRrRLCEPIYRBfBINGPROTEINSt hei r
entirety. BACKGROUND The nost abundant anti body
isotype in the serumis IgGand it has a critical role
in nmediating protection agai nst pathogens as well as
in nmediating allergic and i nfl ammatory 10responses
t hat hasten recruit REDATED APPLICATEYHSEM conponents to
the tissues, nucosae, and dermal surfaces (Junghans
I mmunol ogi ¢ Research 16(1):29 (1997)). Moreover,

|
G oD PHFATPRNhe Blnche leh 514 96, EMADTIKRS pr?v'fwfegl
applicatibe 6 548,152, Sledmirit @5 2008,2ndfU.S- p?o'daylsal :applrcam @m«ms 500,

i n._human which.is. r.ol on er. od, .
RIEEAGH G400, Phedh Rt O vich o SoRiPeiey B B eference in
thqif edtieétps. I n part, this occurs 15because the neonat al
FcRn receptor (FcRn) rescues pinocytosed 1gG from
degradative | ysosones and recycles it back to the
extracel | ul ar conpartnent (Junghans and Ander son,
Proc. Natl. Acad. Sci. BRAKEROOGND (1996), Roopeni an
et al. J. I'munol ogy 170: 3528 (2003)). FcRn binds to
the the Fc portion of 1gG The interaction between the
IgG e
g’l:lg éth%%bglﬂd%l?gﬂg)ogﬁ té/pg Hﬁtg% gﬁ?g'gqg Fg@{ anglilpl?aq acri Bc:}i role in
mﬁhe&qwgw(ﬂe(ﬂﬂn lagdinst patdomsmswalmis 1h|mmﬂmtmg aFFergh andl idﬂamnginory
af f i n|t when t
reghgis et blemaeeriert o e e P aRe B Gotks mpsagee, and
derraglisdifycef (JangHaasimmunblogic M eseuskdt rég B9l 9$7|)) Mbleyvdrais istalso a

kel HBIeG AEEED SF PUGTT D Wre RBSs LB T g CoRd ioRs: the halfie of

Igdaa thRdaiu0i i the |rab‘g9%t)ﬁfﬂf‘day§ heﬁle@yndozpwmis ﬂGhdrﬁbﬁls Nathith is a
25l i fe of C|rculat|n

ProlgReed pGHPd elathetta .ﬂ&ﬁeﬂ@} h%‘%%.f@ of 955\%%!%"3? REEingeln Pt fhigoccurs
beBAEO BRTRSN0d| FERA RIcBstb! @cRA W scRRd Lsnh&iyt@bd rg@ frém defralisiivd

menbrane bound receptor with a single

IY%QS%%%?%(I%'@S ﬁz?wkﬁ@ th@ﬁxgécqh@bﬁ\vyorewnaﬂﬁn@aawﬁ Ayaderson,
Pré@NatidZcad2BE, BSA 9@@319(@9@9 RS opHidHt: 6. h'lgmun%lb%!y'ho 13528
132-m croglobulin (132M domain. Structurally,
(2¥)bngs to a famly of nmajor 5 hlstoconpatlblllty
conpl ex class 1 nol ecul es that have [32M as a conmon
| i glFeRA b&id?l to thé &e%%nﬁncz{fag@ The ﬁt#&tlbﬂb&ﬁv@étﬁihe I'I]gG FIC region
ose an extracellul ar ntai ning the a
a“g%nﬁﬁ 1Sensadsny {;’H%ﬂ IYIRRIRSS bya ‘L"F aﬁ%&sn@ﬁc gis, IgG 1s
se wefba,mtaredd@omeé &di bigdsYo FERA twith WiDRIRG T o a&n@ic'pH (6~6 5); when
Burnei ster et al. Nature 372:366 (1994)).. FcRn
th¢ |gGsFeRnramnley @ales i the elagas ﬁ‘&ﬂ‘&Fa“FaltgGglﬁso%ﬁ%Fa@‘dﬂx from FeRn in

thé b’lﬁgas'n@ﬂﬁ at ngﬁﬁfdbaﬂﬁcepﬁ ey égomstﬁ’ig Pécb?t&r—&%dnhﬁ@r&@&l'lr%qqychanlsm

fromthe nother”s facili s its trans
FoRy efffetivelyrresauas e %@?@F‘é’f?ﬁ(@@&@ﬁ" dtsoggmes,stherghy prelonging the half-
l“ggymﬁﬁg&néi§96)) FcRn has al so been isolated from
human pl acenta, where it al so nmedi at es absorption and
transport of maternal 1gGto the fetal circulation. In
adults, FcRn is expressed in a nunber of tissues,
i ncluding epithelial tissues of the lung, instestine,
ki dney, as well as nasal, vaginal, and biliary tress
surfaces 15(U. S. Patent Nos. 6,030,613 and 6, 086, 875;
Israel et al. Inmunol ogy 92: 69 (1997); Kobayashi et
al. AmJ Physiol (2002); Rehal Physiol 282:F358
(2002)). In order to study the contributions of FcRn
to 1gG honeostasis, mce have been engi neered so that
at Ieast part of the genes encodlng 132n1and FcRn
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SUMVARY This invention relates, inter alia, to

anti bodi es that bind FcRn, and nethods of identifying
wa@pahousi7ng such anti bodi es. 5l n one aspect therPCT/US2009/002536

i nvention provides an isolated antibody conprising a

hea on{ddeien Ftﬁ% és%e% :‘E’H’x@%héb £

seq Eglr{tggadan C'EJG% gt%c thyét (t:\'{b (Y r i somes o
endqherlabartd apisheliahcadlsqltdma membrane bound Wmtcemthtahsengi@aw
traﬁ%xﬂlbrm%akln%%reg n@‘fv chem;ﬂct g&géﬁhé lvﬂ 'aﬁ‘tﬂx@. agg%ingle soluble

sequences m an an e that Dbinds 't
llghmtram ﬂacrmrogamhmm) dvmatme &mcnbdtty itibelongsios: faddy ef major

hl%ocr?g\ﬁatf&j&y é:Pmﬁ!?ﬁé:YngS% ? glr?tgev% ex hla{ have I[%El@[ asa comnt n)(l%%]h%lali_nc The
FcRmonchaiglioddé kID pntaem abihposdd rfﬁamexneaqalmm domeineontamingtheal, a2,
r re re at ] east 85% i dentj.cal to a ..
and s JEDE b dar S AP Remb R s o S5 T s opamic tal
(BMMSRerAD 1, NMAGI2B%4,(194390- F1l or DX2500; 15(c) the HC
innunoglobulin vari abl e domai n sequence conprises one

R S e v A T

abytEo-ofdgG anibbdy fiBGvithe MOORE's ﬁljll( and fEOMRBIeYits transport to the

cirk flhioh o5 FILOGH PRLALIY3753P) G o0 R SEINRDE er Sotated

froDAuidanAfl & enfeDwdre AQlso nvidlifhds- aAWptndMﬂlraBﬁb@rt of maternal IgG to the

20MD090- F DX2500; . t he .k . . o
Fip AP b oA Er o Bicerna it St REEShes elydinggpinetia
tis@eYof e Ningcmbtestine kit yyarwelbdsehastdmaigmal) hndvbilidrltROSsurfaces

ORI AR o MBAR: A oSHS B0 MOS0 E of, 2R00;

Kdbapdshiost ar. |Aap $ Py sid) (20028 RehMFhysioLr82 1358 22017/ 1- A03,
|v0171 A01, MD159- AO7, MD161-BO4, MD090- F11 or DX2500.

ant e PRy o Sb: R sERAK) R aR, HiEhavg b

enginbared Eﬂhﬁtram ma$ttpertg>fﬁlﬂrgewrtsuzhng@21\®ﬁnd\mﬂheé@$ chains have been

ki e S g R B e N R g 4

AitsohPilyc Natl acideski USHB:iH1e (pa96Yp 1o ciesé mide/the sdrum half-life and
cog/%ég%@g gﬁlg'g)\]ﬁere ran?zﬁxc%{?y ggcggéuggwe%ég% ﬁgglﬁr{ gql\i/a'égc?e?tt rEt%cz:lhanism
foPleO\WoaRstadis.i sol at ed anti body conprising the CDRs of
161-B04. In one aspect the invention provides an

i sol e IS

016 BB i AP EStn Brethdihly fferkfed inthes
FcRatklnecldﬂtdmlcb randthat thsq@elotandi@ mayvenenbihe ;bmdmgdaéég@m FcRn.

sol.ate ; AO3.

e bt R a0 Iy

ant i body that is at |east 85% identical to M)171-A

The Topidhikjtionpfilg@ bigtingiod'cRe pegativaly adiers ke G spsre hf'fAlfe by
prg\)r%tnlﬁ%gg[ ﬁgﬁit?% g'?t}]lk Br\fﬁd'i‘ﬁlb ) lﬂ:@f?gﬁdiﬁrc‘to%@ tlﬁe?efﬂeﬁttl%ﬂy effective ina
meusp aodeltdf eutomrémq Q»ltﬁnpwxhuti@@ dmam &Llaqt el J &hinilmesas115:3440-

T I e

beasgrbiota ro¢teod tavesat qr@mmn@ntcnllemuaﬁ andsmﬂanmdtoabntli'mg@wr disorders

[ t the
R A e i P
| east 85@6|dentical to MD159- A07. The CDRS of
MD159- AO7 are represented in Table 17A I n one
aspect the invention provides an isolated anti body
conprising the CDRs of MI090-F11. In one aspect the
i nvention provides an n isolated antibody that is at
| east 85% 15i dentical to M)090-F11l. The CDRs of
MD090- F11 are represented in Table 17A In one
aspect the invention provides an isol ated anti body
conprising the CDRs of DX-2500. In one aspect the
|nvent|on prOV|des an isol ated antlbody that is at

oy ~rns " a NN Z NN N — P o N7 NN N
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In sone enbodi nents of the antibodi es provided herein
the HC vari abl e domai n sequence conprises a variable
waloomitgi7sequence of DX2500 and the LC vari abl epdDusazmn9/002536
sequence conprises a variabl e donmai n sequence of
DX2500. I n sonegempadigient s of the antibodies
provi ded herein the anti body binds to an FcRn 5epitope
bound by M)171- A03, MD171- A01, M159- A07, M161- B04,
MD090- F11 or DX2500. In sone enbodi nents of the
ant Thie @H»eﬁtiqamm'ted eilren aligitd aitlediap tHabbidy FERMTRAE GRthod &f
. NﬂéjléggSM MD1 1,, MD159- A07, MD161-804, MO090-F11
ideghtymgAng psing su *W iPofliest o FcRn. 10As used herein
MD171-A03 is also referred to as ML71- AO3 and
MDOln7dne AgiE:ct the inysatibneoeiles ariﬂsg?atedﬁﬂﬁibb@ cinswisingfachrepedchain

N VI T A N

vadbldnaddsequédiseused herein M)161-B04 is al so referred

to as ML61-B04, MO016.1-B04 and DX- 2 ed herein

o oBBerbins Beaky AR ARETeAR o] ybilahuina ikl gl ablences
foriirﬁdnranﬁgéh lﬁﬁqnﬁg tntd thet bimdg @ hurfdh PURDY hte@heginitiseodngibedy includes

anti b %% jr a@ﬁent t.hereof, which binds to hunman
ong-prgpore g te PW"Y‘H% W995IHSS i s generated agai nst the

heavy c h@?]m hethal ODRbrhaman @emawbikaggiemt t her eof
wherein the antjbody functions, as a, non- conpet|t|ve

[ nhi bi t o) 81 LB oRTe erRlseomeiT e SR CQRIEF fine or more

t he cpRisitRRdM A Ras 8394 idbiiedl té%It:Dmbﬁi levehwle Boma?lg bAMO0171-
one aspect t he |nventA(i)7néﬁ)éOV| es an isol at ed
h

ant P93AYI01 DrAT AdieAt 6+-BOfMP0M-Rer PX2A0an

FCRn, whes glenuc hﬁm@ﬁHg'lngm{ vhrSbUERI A &quéﬁ@b&ﬁensteg ®ne or more
heavy chain of human "FcRn or a fragnment thereo

vxheca&s that erezat isaSdYe idonsisahior QIR af a BE. verighle gpwpin|of M0171-
t n e t he
ot O8O PTIRR0:, SAGTGEXEE MH1D. 608 ThaosIf 11T R0
nouse. 261|) thed(Franmofinaghdu inbardibieedomminndequiénge asrﬂt ldastchiS&sidentical

o O R Ryl B30 AL 5. 55 0 By -

sonhﬂﬁ@OﬁhEoeDﬁ@ﬂMnents of the antibodies prOV|ded

herein t bod d cRn at about

0oL RN Bt o VaRRR di R Bou 8 o B 830 Renical
100 tg¥WHCl varistsierdor@din ol ¥10e rb-adG et 71 -ad 1, tVie] san4 671 sl 16$-B04
proyi her e] e antigen binding site
3035@?81%297?%%&)@“?0 human FcRn. In sone of

the gngocﬂbme ghﬁbcﬂ& btdgi@ ala[e:pi'td@e @Hae5vd@rapwme én Bsitopt Boiirddeby

anti bo | NAS st a C ex SSIn .

it AR gty 01 Dirb BB SR KR T Rt Lot icasas.

herein the anti body nodul ates (e. g , inhibits) FcRn
bi ndi ng to an anti body/i nmunogl obul i n const ant

| n $beRE aspect His inyeptien Prevides asrisqlpfed aHibopy Hiekls abkei; %a‘%gaemical
to %gééﬁibegi &%c?eatﬂdmd% g%@%n&amfg%%mhpha\o%ummﬂ AQ1, M0159-A07,

n sonme of mbodi meénts of the anti bodi’es

M%VE%MW%‘P Eﬂhaltcﬂaxém body binds the al, a2, or a3
domgj 5‘ne0js b Fﬁﬁgtlé}ln@?giggl iSolated anti ghﬂsé%fp né Méegroup

enbodi MENt s es rOVI erein
comgittingofy10d 6b§x0ﬁdt/10 bilnd0h M@kSQ-:%QFmMle@‘MFMRﬂ?O -Flleand DX2504.
the protein only binds an al pha subunit. In sonme of
t he enbodi nents of the antibodies provided herein the
anti body binds to a 10beta subunit of FcRn, wherein
the beta subunit is associated with an al pha subunit.
In sone of the enbodi nents of the antibodi es provided
herein the al pha and beta subunit are correctly
assenbled into FcRn. In some of the enbodi nents of the
anti bodi es provided herein the anti body binds an FcRn
that contains both an al pha3 subunit and a beta subunit
and is correctly assenbled. 15 In sone of the
enbodi nents of the anti bodi es provided herein the
antlbody |nh|b|ts t he blndlng of IgG—Fc mnth an IC50

o " ~ N~ S " ~ N~
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In sonme of the enbodi ments of the anti bodies provided
herein the binding of the 30anti body to FcRn is
waodmstiarme al |y pH dependent. In sone of the enboDUSBNY/802536
of the antibodi es provided herein the anti body
Pr efneJn% Ridedt tlhy iMeRbh JINTBE diGRTat@ParktBOBAE MRhrishgtRd CDRs of
in a pH dependent or pHindependent nanner.
M@éb@ﬂis!wwmcwz dosniopseeides an isolptad awipedy that at least 85%
ide PR lﬂ@ﬂ%lsB@zf HRECBRY 08 B! QY ARLRES B Dld /A
anti1 bo i nds FcRn 1 n endosones or ‘under endosonal
c onbi ane @srsect the invention providesgh isdlaiedantibodyeampsislg thx€DRs of
| d 0
M(ﬁ'?f é§§ekr§§rﬁ%§§’c‘t thni&g{ﬁi_ﬁokggsn%{‘&@%ﬁXnt%%gg Jﬂﬁgﬁlt least 85%
1detnhrm1 wrviD bHdA 83 ]Eirezi\‘/lDBiedf MOt Eli-A03 hre represehiedyn Tabless EBA.an

di S%ll glrg I%E;%ﬁg he g’dﬁe{t@ﬁ‘g‘%d‘? Sat%qgolla%ae %ntl\éﬁocﬁyhcoan{]prlas%tgﬁiﬁe@gg of
M(nfl 14Al0¢. lardne dspmtnhs mrénttqu:ramiesbmdso%eqyrmbbdjeuﬂaﬁe atdeast 85%

ooy B Pl BT DRl P PACT

e ﬁbnﬁbnﬁﬁﬁﬂe‘ét t0é irlvetichngroviaeh &Ssmtavardﬁddﬁ@fnmmutghﬁe EORs of

and LC vari abl e domain se uences .are e
MHP?A elonp BF%@S‘? e e G Ges an 50IgcAnGBiAe B g ideast 85%
ideRIRPEH MBMEAQS. TRECBRS bPOWEI SBADY BNéireesehiRt @i ThbllfhE7A
antibody is a full-length antibod
sonk FE agnest BRBYantRARIVides %“H%?l%{?a/ %@aﬁ%%onmrtsmgd%edCDRs of
MOv9581 D, ThidRe ApbéiIRdyvértion pWH@BH n%lmﬂbmhm htheéivss%

or i's non- |nnuno enic 1 n human. I n sone of

idegtigsd th MBPI0SF b, %&%& @ﬂd\i@@%F Hrasg regeegeried leuTrableHe?A
ant
"o LR SEhad TRE A0 RSSO L Do
DXq2708i rin pheeaspedt itheddyensionrpravides amisoldted doilesidy thap 04 at leasris %
idefificet BPDRIR ga" FROEBROG ffggez%tat@@&e@&t&rmas%ner ein
th eIrenmbwobnfoedmntsfofttlkaearmbodlmmeéeqdlmn thedH @ eargbie ddm@m

seaéllem{eﬁg%h%eg &Ivagmt% € Sorfqglﬁﬁecﬂlgﬁclteb%%mm B0r4 él\r/ld eJdC%] gé}éa%i)erﬂaomam
sedubsceabiniptisdy viadal& dbrnaiarsequende dfmmm I n sone

ChelRIeBaTy e S SR BTG st TH e Bein

sequafice cofnphijesad, vaﬁ&blaﬂ&nﬁﬁ ks¥quence of M0 171 $40Beand fthd D@ variable domain
enbodi nents of

qe antlbodleqd} S herein the

SCQRRGEISSERPTIERSAdiRHEP!E AoRRiRSeqUEng é\g ‘of the pH over
a P dorfedentRbinfont dfthSarftibodéy ;ﬁoﬂﬁ&i Rrén tle FI@ Qarlable domain
i nvention provides a pharnaceutijcal conposit

SeQISRASIPBIPHEFSEHariahly AN SRR QMO o Hzang a5 G agriable domain

seqiiehde! cBm%HQes% WRPA81886R4hIseq@lechoe FMFEPT Y1 carrier.
n one aspect the invention provides an isol ated

nuc lresowemwd@aﬂﬁﬁrquher@nao@eﬁmewé@i hesein therdde yardable domain
se gh&éQ% Bblé A6k &8q u%ncceetﬁm'l%@ @7 A8 L8 Q?iable domain
ent|c to t e sequence of a variab domain o
seqverlcmcomesesmmablmqmamqe@nm MOISRPA®E1- BO4. WO
In goQ]Qegé 7(9&43 sC%l}/ tgés 9)%61@9 é!%@%ed herein d’lJ‘H@W@I‘]%ﬁP S&Ealk Iggcwence
invention provides an 1solated nuclelic acl
compseya evmcablet dranaie srojocies of MIWP(HE pandibe E6hpriable dgmaine:equence
fils n I bulin variable domain
com?”?% v Héﬁ%%%ﬁﬁ aﬁﬁgﬁhﬁ¥ﬂﬂkgﬁgePprOV|ded her ei n.
In one aspect the invention provides a vector or host
cell comprising the nucleic acid 5sequence provided
herein I n one aspect the invention provides a
nmet hod of detecting an FcRn in a sanple, the nethod
conprising: contacting the sanple with any one of the
ant i bodi es provided herein and detecting an
i nteracti on between the ant4 body and the FcRn if
present. In sonme enbodi ments the antibody further
conprises a detectable [abel. 10l n one aspect the
|nvent|on prOV|des a nethod of detectlng FcRn |n a

- o - . o
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on the cell surface. In one aspect the invention
provi des a nmethod of treating an autoi mmune di sorder
wapahasimbdul ati ng synpt ons of an aut oi nmune dPeDUEBIN9/002536
the method conprising: admnistering any one of the
ant 1DOgh Ay RS RELEbBa bR UidBITRYBh (RHEE NG adfain
nmodul at e 25t he synptons. I n sone odi nents the
sequenesi qpmpniscsdi vaoirkble domsingeqlienes of X280 @nd the LG variablgalomain
t f itis (RA),
cgfef?&boco '?%%u\?ﬁg?lgtd negrlrlgt% o‘i{m& %ng@s%&/ asthenia G avis
( l\/G)n sc@mdmm&e andibogies tmmda“d]h@nrb dleyentipedyi kinds to an FcRn

ep%@%&@ §)lM%)IK}E%r ane E&f 1\?(?10§Hé&jq“l ng?%gl abe esF” or

DX@S0Di t us, Type | or Type Il dlabetes mul tiple
scl erosi s syndr ane, aut 'nnu e . .
S0t Fy R Ao b FRBOAET profb PR ptipody spmpetes with
MHFPaA03, MO 17 pAD IEVIP1 I9-A 0B MO 1611 B 020 M0990-Ff bislDKRSOW figr binding to
F owel di sease, spondyl oarthropathi es, experinental
€40t oi mune encephal onyelitis, inmune neutropeni a,

] uveRiuke&l m@MaiWamsegsals@fwer}emwwnesmaaﬁémoo171-A03 As
aSSOC|ated wi th del aﬁed hypersen5|t|V|

usqfi),l}eéq{p 1'1“%19?1%1% g ¢ ?’SPM&Q %O,I’H-AOI As used herein

Mé Mbedumls Qﬁb foferflt6 % NASHn07aMd I\Mmtmsl Ws $ised herein M0161-B04
ol art eriti S, cut aneous vasculiti S, penp

is Henishrgaitelss MbOHBASIT6S-Brad 3504 himiiR hesein MOOSO-F11 is
alsg'r§f@1€i‘§@t’o a§)(§d9©fmq aR§ MROOSIS, anti -phosphol i pi d

syndronme, and Sjogren's syndronme. In sonme enbodi nents

t he Irperwmﬁp@:weuevepmmgldgs anisgjated antibgdyssinia gagment thereof,
ISR B PR ERIERL ST LGB o
husad & g&m ousfragp@nt Biereof n@emrpﬁlctanmbueiylﬁmpénnsi o rpnmmpe@ive

t i.fel
i o 5 R B8 P ol Bt el BBt bor i
mistoRjodGlin.i n need of nodul at ed C|rculat|ng | gG hal f
lifell | d ad t bod f
of | ThANARPIohBRTRE AL HES HoRUPHY Fahbors CEHBFER ereot ha
birtiIB Rim & Bt WM&eIthéTBQibb@} B g’éﬁ@atb@héalﬂs't ﬁl@fhbﬁ’y@h&n@f human

circulatin in the subject.. In so nmbodi nmen

FeRper adipsn %rﬂ?d‘i?ée‘%heé?‘f‘ & aaflb?f’gy q°§@fﬁé’l“fd ﬁ% mmgéwlg when it is

not SbrfleRaByvi@NHRRd] iRV IferdiR theSHRbAG s hét prodibéPflom hIFcRRE
enbodi ments the antibody is adm nistered to decrease

kﬂ@ﬁ@uhmpwwllfe/levels of circulating 1gG and in
comipi fatd (ﬁ‘?hé"érﬁﬁbdﬂﬂerﬁ@&f th@&'ﬁt%ﬂﬁ@%g‘ﬂl{e? gérgﬁrth@zgﬁl'%d}pfs éelected

t herapy t I'S not any one odi es provid
frometheigroupicansigiing o€ ABD !, rﬁérit, 4B# A2 aadtl7D3ut oi mune

di S§ I‘E)gogﬂ e FIENmBdi rh { GtKe Llﬁﬁ)‘bdlesc‘ Jag{dcé‘ﬁé(reﬁ)lr}ﬁe ﬂtlbﬁgﬁbinds

ant i I es provi ereln conpri Bed “Fni¥avenous

hutnias FeRy at abowtsiterapga&l7 4awith a dijgiciatibmporataot (Kpd pfilgss than 100 nM.
ggf@hi%men@ﬁet e'tgt?%ﬁr%n% (gntftnl}% %%{3)08%9 grrolvl 8d h?{gio e%gg’/antléeﬂ bmdmg site

speyfidatig powds to ymanyfcRaspori n G FK— 506, rapamycin, 40- O-

2 e RS o L PRSRBE B Sy s

stabRficRA@RpEssingweildimei bi ne; mycophenol i c aci d;
mycophenol ate nofetil; 15- deoxyspergualine;
i mrunosuppr essi ve nonocl onal anti bodi es, e.g.,
nonocl onal anti bodi es to 20l eukocyte receptors, e.g.,
MHC, CD2, CD3, CD4, CDr7, CD25, CD28, B7, CD45, or CD58
or their ligands; other inmunonodul atory conpounds,
e.g. CTLA4lg; or other adhesion nolecul e inhibitors,
e.g., mAbs or | ow nol ecul ar weight inhibitors
i ncludi ng selectin antagonists and VLA-4 antagoni sts.
25l n one aspect the inventi®n provides a nethod of
treating or preventing an autoi mmune di sorder, the
met hod conprising: adm nistering any one of the
antlbodles prOV|ded here|n to a subject haV|ng the
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In sone enbodi nents the anti body or fragnent thereof
is adm nistered with an adjuvant. In sone enbodi nents
wo beousdesi red anti body is natalizumab. | n soneCT/US2009/002536
enbodi ments the 30undesired anti body is non-self Hunman
Leukoeyteorid érﬂlﬁﬂlmén@s %@aﬁ%&gé H?%Ofdéd B@r@m the antibody modulates
adm ni stered anti body fragnment” t her eof
(e-gelinhibitg) Wlnmngwwtlbm/lmmogipgdm qonsm@mam
In S i ' .
rodforRA R et dNERH b thBoREL %1aBa RELATE Shitody binds o
thfmipimsubmmgoftﬂanst eps of providing an antibody or a
fra n n v d S .
gengnrngotr% tj?ﬁg e“ah?ltotdwfn]%n??%f tﬁ’é Qn(é%ﬁéllg% E%P%ﬁcb %ﬁlﬁﬁ%ﬁltlg?dyabmds the
olf aa,gmamdotﬂaaf&foﬁe FdRm aﬂphm:rhamon'pet itive inhibitor of

I gG, bi ndi to h loes not

m chiﬂ"&%ﬂqﬁ‘%@m H"‘%{’(Sﬁr‘? %?'E P SPrﬁéldS‘?]F‘FrB’Bd@f ‘H‘F'b?‘W does not
bidd' AgREAbuAibef RERh, L&, tﬁ@ﬁio&drh ¥h1d Bds | laﬁ‘al@ﬂa mmt _

sufficient to reduce t he bi ndi ng lgG to FcRn in

i ndinsome0f thy WM@%%BW%H@@S P'ﬁé‘dFﬁH B?reﬁndhf‘aamlﬁ%v %mds toa

beRULOUNNTBIFERA wikthdiR tHBe RS uBini€id 8Qocihidd SR AIPAS hUTRAL S
the individual is an organ transpl ant recipient

s ontn wsoithesgiakodiments hwmﬁ»aﬂleha@wéé@herakﬂﬁhwleftaea?@&eta
su[ﬁm‘itf}l% é’o?n%Uttly fss@MblePRYYFR Sone embodi nents the

aut ol mune di sease IS | nmune thronbocytopenla In sone
enb dusomenefshe ¢mbadimerithefitheantibsdigs proyvisled herginghe antibody binds an

FeRfi %ﬂb fing dth §§§Eﬁ§@9ﬁg BRI ferd Q%H{l@gﬂd\élls Qb&?éctly Sss@mbled.
ad rriImiscsneecvfehie catnbcailrd@sagfeh@anttbodg;é kigvided Bergvnklgtz anitihodyoimbibits
thegl?m n nfi%é Ftshgﬁ??ﬂ;g;,oko%{esls fcharall uﬁ l8§6n gl(/lgg%sggl{aﬁ taﬁcglﬁ 366 nM, less
thanrabeut 300 mMyrlesy itthe abaut 10 M Idsothas alqut 66, 3iMdess ieanlabuel25 nM,
I n. i.n nprising the
les§tﬂ?ﬂ§b%‘%§‘8r“§%/ 05%1%*3?13@ P8 §} g?‘% agmsnt t her eof
whi ehisdmd6ihé émbudiraentsefRhe antibogdies piotided hagii thsdntibbdy is soluble
heavy chain of human FcRn or a 15fragnent thereof, is
Fab. hon- conpetitive inhibitor of 1gG binding to hunan

FCRM ok SlaRSemgddiémslofiiBe antivotizg bobided Rereitbe antibody binds to
adm ni stering the antibody or the fragnent .thereof to

FcRp ﬂprﬁegfwwagen Rindipg g?m@man% e.lﬁ? fhéwhﬂts 6 r€iYbr ess t he

| evel sithe Sfthd EHbRIMENROEDthE Bt dicB floviddd Bbreinl tRe BiRlRg of the
enbodi nents the 1gG antibody is a therapeutic |1gG

antibadype HgRn jspubsigrsiabyypkd dndepeiidsnt in éhe rarge i@kl ¢ | gG
ant 'nbgcger bﬁhaa{]&!duﬁgﬂgbf thé BntfHRERs BrREA H@@insthabmﬁg bfie

anti body s 20non-s Human Leukocyte Anti gen.
antibody teﬁb%mlswnbﬁt@traﬂbpﬁmdﬁmndmtrmH@rrawqfﬁr%es a pl asma
exc
ol A 8 S EPembodiments B B8 EnARRREbrov4a nbBUARE btody has a kor
ofﬂesgthanO(ﬁ)ﬂ @ﬁOll §@0HbhI09aD bsf mbphl BiSndi ng t o FcRn. The
|nv ntlon u el. at ri.si 2
230 SophCotly SRRl ES ot e Flublick BRINCGRFRY' Gl AfungBt e
anFrthIy taﬁb&n‘,wlsabmtnbkbppH depenglamte enbodi nents, the
ant i bodi es nvent i on bi d to human FcRn. In
ot At S ehbEimENE O Pathafes PR B in iy
prtffeﬂékﬁal lyFiiiis. hufs@ i€ c Rix @9 \@@ingpayedan kdt [FoRlh @sa pHl-depemdent or pH-
tion include, e.g., 4B4.12, 3B3.11, 31.1, and
m‘%? en§ MayyE aspect, the disclosure features an
anti body (e.g., an isolated antibody) that 30 includes
a heavy chain (HC) i mmunogl obul i n vari abl e domai n
sequence and a light chain (LC i mmunoglobulin
vari abl e domai n sequence. The first and second
i mmunogl obul i n vari abl e domai n sequences form an
antigen binding site that binds to FcRn (e.g., human
FcRn). I n one enbodi nent, téhe anti body has one or nore
of the followi ng characteristics: WO
2009/ 131702PCT/ US2009/ 002536 (a)the LC i mmunogl obul i n
varl abl e dorral n sequence is at least 85%identical to

o AN A A ~ A A NS N R NN INISN NN
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30l n one enbodi nent, the antibody nodul ates (e.g.,
inhibits) FcRn binding to an anti body/i nmunogl obulin
W@ eostiarm2 r egi on. For exanpl e, the anti body capchas®os002536
Ki of better than (e.g., nunerically less than) 5 nM
5001 Pdmead? %Mbollﬁ%t@@f tﬂ@%tﬂ%w@ﬁro%ﬁe@%relﬁ tl% antlbody binds
bet ween 50 nM and
FC%mrbmdmmesomnﬂeam Ob@dgll Cbhﬁdgnsto FcRn and decr eases
or oA
c ong‘[%ﬁ{w@&ron. d@(‘)ér?]%e(g}ghé %ﬁ%g? gg&ggt(a %A% C ang'ltt)lgg%) ddds not
rel&so FeRiRat pHe7.§. , hunman FcRn) with an affinity (KO of

Pﬁt %nﬁ eomeeggg’ (embodim JT&rth bédé{@ vﬁ%daﬁé}?iﬁ)ﬂ%el%l 8@’ %SCS an

amEbcRatmrmfaymphmtsanidcmtddy\mm-hn amtamemde disorder when administered to a
su Rst antially pH dependent manner and with a KD in the
tf’] ge of about 3.0- 82 nMat pH 6. In one enbodi nent,
t helregvbrielddye énsbodineits dflthé aribodiss ;brOwEedQ‘i\erélﬂ tlie HC and LC
subst ant.i aII H i ndependent. or subst antj al pH
variRBiE e SSausheEs S AT RP TS SHOF RSP AP UBRIN o about
9. 7in sohfeWS tSenibodivhéits ¢rtthe arhibodibs meldedrbaehh RRHC ahEC

ody is an 1gG that binds

Varéq?ﬁf‘sféb ofRAiR aqqluwﬁws GeEpeIraE dgﬁﬂ% B%IVB‘?W‘F’%\F‘P"V"SpH

depﬁﬂ%ﬁi@of@%ﬂodﬁﬂ&t%ﬂtﬁe %t%@dnb@pﬁ)hﬁed Ré1EIR tl%‘ arfiBOd! is a full-

0.409- about 29.5 nM about 2.44- about 29.5 nM about
lengthyamtibedyout 1. 03 nM about 6. 43 about 30.2 nM about

0. 21, &%%f tife édeaM]elﬁ’@&L{Be %t%ﬂdw?&@%ﬁe@hé@m@% an‘ﬁBody isa

about 0.2- about 30.2 nMat pH 6. |In one enbodi nent
humporlumanized antipody onis nlogenvwa@gqmcndg hugagkcRn in a

sub I

depig{n . r?lt ﬁ%&%@éﬂd&rﬁ%ﬁ?ﬁﬁ@%ﬁ%ﬁ1e§bijaﬁlggdpger{glé t%ec zgllt"bod compnses
a hOm@i BntitRdy Framkpvork regio®4. 2 nM 0.158- 10 nM or about

O R P e v e PR comises

an Wt tdbmain. | C50 of [ ess than 800 nM 600 nM or 300 nM

égggg%v:x& Q'Qhe( %boﬁw% %{}h? gntl to%lgggrl{’l)ﬁlgﬁﬂe{ﬁmgﬁet an?? cgy isa

mubinedititgdef FCRn to IgG Fc in a substantially pH

i VS s PP e Rl LE 48 Bere P

mo]qacloﬁé)aﬁthﬂ,(ﬂy pH 6. In one enbodi nent, the ant| body is

an | g |nh|b|tsth bi n of Fc in

o LTS 10 TR BTSSR PO ES S ACER s G bocy i
chiepeRdsmhat®aner and wth an 1Cso in the range of

about 1.2-36 nM 36-120 nM 120-562 25nM 1. 5-

5. 4lmgpmaaf therembpdimantyef thepngibodies providgd B‘T’fémébﬁ)@mbﬁ@h'ﬁ selected
frohhﬁe%mu'pkeeﬁjé(sﬂnéof Fati) F&ab?’ZSFmQJd%cFOa' n antibody, a Fab

an s fragnment , an Fd fragnment, an
f r aggneome ofghe m@ﬁlmeﬁs ef thmtfor)élgmrﬁtnded erein tlllfharélbﬁév binding to

c, e.g., a
rmnoc{j%ﬁnéé'a%%tpgggy%ugfé)@gc%?ﬁgﬁ?d §aRt I body. The term
' no boepespdcl theamtentiotprovidef @pharmaceaticah perpasitiontchmprising the

an)?j bitd Mb{es arﬁ%gdlﬁé é‘%kf%e&) h%]'g na8d %%ﬁgr}nf %&kl&%l)%gesp%{ble &ntlé/r

in C llmoiwspec‘t ﬁmnmwlnt)mai)roaldbs :bl:ldglatecb nud’lcm add kanpilising a sequence

thag F'é%? €5 % ﬁ)og%pr%? ge that 1Hflu%ec/\§h qﬂlf%%‘fe%ge és{ﬁeﬁlg gb%); ] ern]tlcaFIoetFle sequence ofa

vagabipdsahdin 0NM0171-A03,] MO0 bTieAe Dol Sees?, ortl\h@e16arBO4body IS
a reconbi nant or nodified anti-FcRn anti body, e.g., a
chinmeric, a humani zed, a dei nmuni zed, or an in vitro
generated anti body. The term "reconbi nant" or
"nmodi fi ed" human anti body, as used herein, is intended
to include all antibodies that are prepared,
expressed, created or isolated by reconbi nant neans,
such as b5anti bodi es expressed using a reconbi nant
expression vector transfected into a host cell
antlbodles |solated fron1a reconblnant conbinatorim

o o,
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(CDR s) substantially identical to a CDR froma |ight
or heavy chain variable domai n sequence of an anti body
W0 b@b/181moEr acts with FcRn, e.g., an sFab descrpPdoEUS2009/002536
herein, e.g., 532A- WD 2009/ 131702PCT/ US2009/ 002536
Nooapofodgpecm yeiich pdDR0 R RAR: B3 colfBASs DORucnce
-FO02,” MD062-009, MO64
tha@ pnqumcﬂmpﬁptlde comprlsmgélmﬁrémmr ﬂilie@rﬁtecontdh@rrrsmpgltz)btely1 variable
i di ng domai n and
doﬂ%@gﬁt&% g%ﬁgloit@é 'Hr"g&r“‘ g%k#gmgﬁémenbodl ment, the
ant [rmmb)asp)acntlhs m\@nﬁojﬂproulgﬁqugmrpr host cél anprgmg the nucleic acid
. For exanple, the antibody does not
Se(ﬁ’ﬁ ‘ied’de 'QeJ%e reg| on or includes a nodified Fe region
t haln deesperotheiimteatiacprovideda Fetkad of detatieg embekin merdample, the
anti.hody b s to Fckn | east 00-fol.d nor. .
me g R e TS T N AP e Gl RGBS PO s g and
detettingfad nﬁiefﬁatlcﬁlﬁbet\lvfenahEarﬁihibd)ﬁhﬂtﬁhé FcRmif pheséridi Dgsodde dnit®diments

ant.| bod 0 FcRn i ubs I I y pH 10i ndependent in
thenabo b reoBpness 2oRteARER s, & Cof o 8. or of

6- 7Itbone Higect Bk MveRtibd ;stdenlae:fwlmemod bﬁd@écsmg Bchibih a’i‘bllb_lebtf, Yhe

of the antibody to bind and/Qr toQ remain_bound .t

methodgomrisingadalnigpgRe yp e phthegngbodsesprovided hegin %avﬁléher
cohP@sed b idbbtadle T¥I, ¥Ad Yubilct; aR@ dMadting Wike 1RBE1 Yiddhb 8Sbjedt.NIn some
some enbodi ments, the KD is no higher than 200 nM 50
emﬁmln@otslﬁlmect1ngﬂ9rrwsq§oma&ng§te s#higCtyal ue within the
I angeonefaRpect it MleRtior fﬁ%vﬂ@st é B@ﬁ%d GPﬂoml%(%Faﬁ%RﬂtacWhe

and 15renai n bound at . I n one enbodi nent

meloddiomgrising tdeatagting Wﬂt\wtwnp of thasatibodics arawjdediherein,

1§98
B FRERpe HSLOEIN ) LA SREE LA SRS e pyma
sulifed®n Iregone embrodimgnks theantibiody pisivernits yindiog bf the FoRn tawan endogenous
Ig. r lﬁ%me eR}%ﬁg%eng tﬁecﬁlbﬁé nﬁrg\?e%o %Qﬂﬁgof t %{}gn I aeth%%&gmg
ant4bod$ In2sondk. eﬁlhmdlnhem)s tbé FtRreisfin alstpmnbllal keclt emoaufrpd: eln sbine

nﬂ%gm%ﬁgﬁ%qiﬁg{rﬁ%n%@@% g‘l %nd%nd C Efﬁﬁ\qglﬁ%goginggts%{e FcRn is

ondiepedartice. refers to the ability of the antibody to

bi nd/ and or renain bound to FcRn a{. I rst 8 H and hed

| acK? 91 a5t fheynyegtion pgvidrs ¢ methadg ?ie%‘B%ﬁ'&la‘E‘ ‘"ﬁE‘F&l’? oraer
an@os@6aNstingHymphaisolah aut@ﬂﬁmﬂé dl!;ﬂ)rd:léir thé inRthdd do@bN&

nunber of pH upits (e. 4, 3, 2, 1.5 mts
adphsigrinesany 9pe OHGF a'é‘iPé’ﬁ}GP erovme heisin i gagmeust syifisien modulate
theastyn{bk'd)n@s andomaBRpsdifkns tHrautfoRiRiuRe Si9sHaét it @ dfsefder @Iecféb‘ from

251 n one_ enbodi ment, the anti bodx preferential |
u

th%rﬁ‘&éc%‘éﬁﬁ'?g e RsumatollaTihatia (R AL sysimie AREPRERYS (SKE),
M)aas@néhlg eRENJANE), VraRsDi &P ?&g&%c TRIMRocyth n‘?anleurpura (ITP)
mbodi ment, the anti body Dbin bot h hurmn FcRn and th
G@MrBéfre Syrdipmedsutoimmyae myeearditis, Aembrang Glomerulengphrs, dlabetes
f t t
el e S BpE il PR oMol ARSimmune
th)awdltbmh}trms,r@tzliab @tiwa:teuwa'rhigﬁ,dﬂvpaaﬁﬁ ptitnaryFw Hary ofrrhwsis,

. ' nMin the
i oS PEGRE Shdtoy Ry dadinm T oMbt Boay
endznphaiemydm mnnmdmsmmmaojuvcmhbmnse& dchbstesymhd oomdnd respoases
assgglﬁté:l thlgﬁ clse?a’ygé Bype?sgflf %)/ rﬁgci %dg R@f und lyne;ﬁ'gcytes typically
foumidtin h[bd;cuhjsmpkaro%m@msadndmbllyﬁwosm&) polyarterms cutaneous vasculitis,
2009/ 131702PCT/ US2009/ 002536 e.g., at least 1.5, 2, 5,
8, 10, 20, or 50-fold better than at pH 7.5. In one
enbodi ment, the antibody rel eases FcRn at pH 7.5,
e.g., at least 1.5, 2, 5, 8, 10, 20, or 50-fold nore
rapidly than at pH 6. In one enbodi nent, the anti body
bi nds FcRn at pH 7.5, e.g.,8at least 1.5, 2, 5, 8, 10,
20, or 50-fold better than at pH 6. In one enbodi nent,
the anti body rel eases FeRn at 5pH 6, e.g., at |east
1 5 2 5 8 10, 20 or. 50 fold nor e rapldly than at

o o Y ' . S
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31.1, 532A- MD090- F09, M084-B03, M056- Q05,
MD084- B11, MO092- D02, MI055-Gl2, MO057-F02,
woR@8A3 00D, MO64- HO4, MIO73- E10, or MI090- F11PCT/STNN® 002536
enbodi nent, the antibody binds to an FcRn epitope
perli'\%/gmgﬁ’s g)m&ﬁ%b%gﬁoog aslure? ro[r%éé)%%gaggs %1%2&9@ ste%ggsclerosm
antiphespholgid sypdome, mh JOWG@?%WE‘!L(U“C dap Swnegr@b@hmentﬁ H’lecm@phngus
T%Mearid BémAElsHO6 &so fafiSopMstif pein
&%@?UFOQ%M g B%SS S 01\%5523’4‘03@% ND092- D02,
In m%@nl@ﬂznemms ’flnth@wa dm%%toe)balf M@n@«mnoqvﬂma E10,
or M)Qr%%s{;: iLthE%veR Jhgd rBPalsh h cﬁ@d of modul dn tt?J‘l%lﬂﬁ?ﬁe%rs of
the 1 nvention rel a 0 a ne of ?
ciromatogl [gGahe mathiot ookyprwrg) ndestlfyglg a swhjent in mgi ﬁ mahdated circulating
Ig(ét}l%lﬁligﬁﬁvqlé) ra]ﬁé: edmlPls &rmg theu 2?} %%d‘%eoﬁ 8{1}% ar%n%nﬁﬁéngngcﬁgg prg\vlded
herein techd sabjett ih lamgnmmffed:th&rte afoduleteitiad }mlﬂg"e/ﬂiavelalolf sirdldtingigG in

et 3° SEvemOS RS Pacretheddre Sesdifeb i teCe BT Efcves. n

soly binbetiiients eHel subﬁBd&S’ a monsh. th @orGe Sbddimbis thetanﬁlamyei es

SRS 1o Bt abt B e aR Pl 1GRahs 1 SCaH B A

anﬁ-@ut@mﬁﬁﬁ%ﬂ: dTRIr @ ubéht oNh@faPy FhabRindt 4n5/Fne BPIHE @Hﬂllﬁ)dles provided
onpri ses a domal n capabl e of binding at | east a

hew tlp spme Fmbeimgrts %@Elﬁh@lm@@veoﬁsormég@t A theepy thagismgt any
onQBf ﬁehgl@ateg Rmaea Ber3f déanﬁE%}, ifPIVRh&R UL thetdpi Rinkrotdl Bnti-

bi nd |ng of ortion of an gG const ant reglon to
mf@mr@ptmmumw hco@ﬁ@ptqrglémwﬁ@orln@ repsnyBiBgascomycins, or their
R ok F S 7 TP et By HERPOARGTITBhOaEhycin, 0-0-
(2-fapdroxy)athyl- wanwhxsdms;yclppmplmnnge azxatlmemn%mqﬂgmﬁxm, bgequinar; FTY

f
72@,. lggt?%g}l%ﬁit, Erg{zg);’llfbfne gyd)?qé aﬁmg ?@c{pﬁer%lat@&%feﬁgqges
depryspagialine; iddtunesuppiesavemoimaionbi amdgochcs, t.ge mopfional antibodies to

nti t I i spl
e S £ PG (PR S o B oS OB BB iy Br coss o
the@lidand® other 1rmrhmidndxelﬁlaa)r}'l umhmtmdsaelgdC@hAét@ ngothéreadhesnon
ous anti he het er.ol,ogous

mﬂﬁ%“?%‘&h\%@&n@p%n'@ﬁ? ‘y‘° Weer‘gthaf“hé QR ingPing Sedec
an@g&hh@&yrvpnpnnﬁnbﬁmmThe nethod can include isolating

a nucleic acid nolecule fromthe identified nenber and

the nucleic acid nol ecul e encodes the 25pol ypepti de

t hatin sespédt arlihvenBbipdvides 4 Methbe Btrédtihg geprevddﬁng) Be
enbodi nent, the anti body speC| fically binds

aufogmppune disorder; he gyedhod FamATiHag 2d wm%eqlqgmnarope PE‘lﬁs apihegies

prévilidafeYein & dsubjedt RNRAhLAiSRH@6r bi keI eveldpit e disorder. In some
enbodi nent, the identified phage is eluted usin

en@@ﬁmmt@ ayteigume disogsler ‘SéEHaTP?jG'ZFé by Hawartf\?%scutagngégﬁa In
sofh g(rﬁf)dlmehﬂ tik &gﬂ&ﬁldeeﬁas%@me H&Hﬂﬁ@ of G130 éﬁ%é @Eﬁﬂn sotfd N

anot her aspect, disclosure features:
embetisrenisiibe faﬁolﬁmiile |dr$oedes erdpslisorder prleqtest ﬂfﬂml rh%‘mam{mh”tls (RA),

sy%@rﬂ calﬁﬁds%%ﬂtléﬁgat%ﬁg@ gwg&g?eﬁg f@%@ I( n@lgt@ée‘sgtb@én’aqé( Idiopathic
Thirerh leocatopeoa Pbmume(éTP)x GelllamtB&mcﬁynéwmeawt@Umnﬁfmyocard itis,

sentk Iy d
MERFREC Gl iR L RRBLER RN BB TLE RN WG R e
sckadispReynhidiosypdmeienalBeinmminkitipayiditia gstritisdokdiat PéseasnMitiligo,
per oxi dase or al kal i ne phosphatase that are detected
in the presence of chronogenic or chem | um nescent
substrates. In one aspect, the disclosure features a
met hod of nodul ati ng an FcRn activity, the 5nethod
i ncl udes: contacting an FcRn with a FcRn bi ndi ng
anti body (e.g., a antibody 9escri bed herein), thereby
nodul ating the activity (e.g., binding to I1gG Fc) of
the FcRn. In one enbodinent, the FcRn is in a human
subj ect; the FcRn can be in an epithelial or

o -y
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30l n one enbodi nent, the anti bodies of the invention

may be used to inhibit the transport of |1gG across the
wob@odsimwai n barrier. In another enbodi nent, tPeT/US2009/002536

anti bodi es of the invention may be used to treat brain
Hebh’tmr pritiry AiIznetirRbsi$ itHaHBR&Sry bowel dlseasé Q?d?l'a?loarthro athies,

nbodi ment, the anti body decréases the ?

expﬂﬁmf@eﬁ Bugimaene eneeRbAleMY it B IE neuliepeaia BivABHeRRset diabetes,

@ma&% ofsés Aot With&RIH¥d h rﬁ&dttt@d b tdidRs, T-
an g., un§%n?ed circul atln Hﬂ%ﬁ%nﬁgwﬁﬂ WQW$ >
lyra;sh@eﬁes WPWé“)dfoé#G‘ﬂ mstub@cmeas, uatreeldwmndwwymom e@lvmﬁgltls

cutz }?@L&&n%bl gnﬁgtrl] usb&gnﬁ{%tl@ %ohﬁat%tug %%n&@@ﬁ RE@%&H JWsease,

systtmnieisciyrosilaaetntlrphotsnhldbeldayntbmec,taab ISmgtreaubeslyndrbmeaIn some

' ; bel h
em%é&rh‘%ﬁtts(’tzlg% g ggst Ieﬁ%g Ig}}l? vulg aarlesS B%rg%ﬁtgues f3 llac]eus or é)araneoplastlc

pempm@gsaphy, e.g., MI. In one aspect the
di scl osure a a nmet,hod of no ting the half
£ 5 Bt R ieR o mPFRE S welod REerBbe Bpervinget
auﬂoﬁﬁrﬂtlme;‘ dm;digerﬁths tﬂa]tk@dtcomﬁngng aamhtis’f&’]fhgldlny oﬁiesﬂthé)ﬁratlbodies
ul ated circu atlng | e/l evel s; an
progife ﬂlﬁgeeftem FRInbINgE ORI ?wj“ FHERDBHYeBE gr Preygitting dhpdisorder

to 8 Qfect RAAnd@E disbodet & a Fisk 5Ld¥vEIBpink PheadiTddYr. Blfsfoﬁfétekﬁb@dlments
to nodul ate the half life/levels of circulatin gGin

the g7eongh fhgramt compaiseiatrayipeRs ladharapyi RRpsterifrd anti- shtory drugs
(NSAID) béttibeerbidss cpé!bﬁpohhg ‘i"éﬂaﬁ'}&@hﬁ asédRAR, &Yhadi ment,
the antlbody is adnmini stered to decrease the half
lmmwewver\?eﬂl@ agplogs, egulcxelPFRYTin decrsierppin SolihisAas rmpamsin, A0-O-

[
A S T
72@;ieflunoyides mhizonibingt mzeophendlic agidpinsieaphencddte mothtil; 1agent
de&{ysé{t&%ﬂﬁe}( aﬁ?ﬁm%ﬁ%ﬁteg%titggnﬁ%ﬁﬁaﬂﬁlﬁodl& [3% 2 i oﬁxal)naq %ntdbodles to
leukocytothgbpions, ag., MEWL €D, KO3HEDH, CDV,e(ZIDéSJ €ID28§ B7 CD45 or CD58 or

¢l cul at th t,
theftr 11 a%alr}crisé gt aﬁmlnrg% on{o‘&aﬁﬁ%\é c?r{; zlg?e % ﬁ&pg“%c ?F Jgﬂgruadﬁesmn
mdlequit inRibsegegn e Abhat lownnmelaﬂ;araveﬁgm gthitpoksyipelpding eclédtiat

des uence. | east 80, 85, 90, 92, 94, 095,
a"%'mné%amﬁgLiégi T%O@bldent|cal to the sequence of a
fir s onesdspedothe |dmﬂaompmemlasmmetmﬂ oBB3udidg thd tordcentradidh-of
S 0 OO G5 08, Bt 0092 B0

a tﬁér (00yReltctiverdode SRAYORE Bf the atidodies binti®sdy Raginents provided
er strlngent condi t1.ons) to a nucleic_ acid encoding

heteﬁe In508E GBRRUMSHS ahexﬁatlp%'l % acfa%ateﬁt thereaffigadministefedyin a

ph%utw&tgﬂ%le MH1841B9¢ime MABRBmefP e iNiG8dal Bladlhuman.
MD092 , MDO55-Gl2, MJO57-F02, M)062-009, MO064- HO4,

In pyne gnodimenss thypotkndy p1 fragmens therentirdmipigiered it an adjuvant. In

somt E}n%&‘lm@ﬁﬂs thef dﬁﬁEﬂ%B ahﬂ"&de ‘#ser%tzﬁlz&'ﬁﬁl? nlq s%ﬁng léﬁt‘BS&imtehétthe
encodes a second @o ypeptide that includes a second

ungesired ptibody rpeion-sslé dluaea d-epidcyte Ardiger siyeaaic sy bodimentsitee
4,
adf&g{m%ﬂg& arétgjog§8 g g%s V%&%{%Oagn%gs;tﬁrtelﬁgw o%?%cttt%ﬁwu%%rga%

traggpdanénce of a second vari abl e domai n sequence of

vooRonsi e i ot Mg es e e M E e gl g o e

in D @ ddaliconB BiAR-thed Sepsaf phB e #ldntibody or asfmgnwnt:thextehﬁwmch
WO 2009/ 131702PCT/ US2009/ 002536 hybri di zes (e.g.,
under stringent conditions) to a nucleic acid encoding
t he sequence of a variable domain of 383.11, 31.1,
532A- MD090- FO9, M084-B03, M056- 05, M084-B11,
MD092- D02, MD055- Gl2, MD057- F02, MD062- 009, MO064- HO4,
MDO73- E10, or MD090- F11. Iim one enbodi nent, the
nucl eic acid further includes regulatory sequences
(e.g., a 5Spronoter sequence, an untranslated 5'
reglon and _an untranslated 3 reglon) and/or vector

o o o o o o o - o R Y a o



10

15

20

25

30

FO09, MD084-B03, M056- 05, MO084-Bll, M092- D02,
MD0O55- G12, MDO57- FO2, MD062-009, M064- HO4, M073-ELO0,
woronaAed0z2 F11. 25l n one aspect, the discl osur ep¢EHaB202802536
a method of treating or preventing an autoi mmune
e [
D st e SR U R (AT E 1t & o hen:
thegedd, is ainan-compititiee indwbiter phlg& lsedmmd) humendioRn anddees not bind 32-

migrg)gioﬁgltu} ng %cﬂn&m%f&g@?‘i %HEO(S oer )Elg dggnren? {glgregf tg e dn(P vidual in an

antohmrsaﬁjcmam foduca thicendipy o’SIgO:takﬂcRn ﬁmuhe ﬁrrdéa&diuaﬂlglnmbme

he, dj d I
ety A e St B A R A IS Bets (s,
embema{eﬁfsohsjlahwamhn is amﬁnlgaﬁr Traisplayit deipiat. (INSGhOmbodiments the
ost er oi ds

o corti orins, amyci ns, asconyci ns,

indipioya) BRSOt & DeRpe raartbal, TESoyne eryaaets i

auldim@Mhd ASIASY is infrundHhr&ocyfopOAAY i sBme égn'b@&hgmnts the autoimmune
hydr.oxy) et hyl - r apanyci n; gl)éclophos pham de;

disgasg it inypynepsmphigih o sewE € Owﬂ@aﬁuﬂﬁdpdmﬂw iypfuman. In some
eﬂbe&mn@%e%nbmﬁ@ wmnﬁgeeredwtcm}a@gwfu qngmg @2 g/kg. In some

enol ate nofeti | . deoxysper gual 1 ne;

Cfﬁ?’yﬁﬁ*ﬂwwlﬁlﬁpﬁ*‘é@@‘?}&/@ a%ﬁ'@%‘ﬂ%%ﬂ a dpsagerb dinegdke © 290 mg/ke.
MoNQeLANRbe A iR GEph Pidb ELHBRYE For's S@?&Ts%gihe [evdl of an IgG
VHC, | G2, PGB, Co4, D7, cheb, chrs, B, 5 Cor Cbg

antfpody e prx inﬁnvghﬁu@zmmhherthﬁ stensrod prsyiding @y antibedypw @rfchgment thereof

wh‘?chgomﬁgﬁﬁ&ngn Qtn, %Era Eéih&'&heﬁ{églr?ﬁ&gkn of HAHaR'FERA Br a

S or OWYTD ecu ar wel Itors I nc udlng
fragglleetahe;rnofamtaa@o-rq:’pmpgt)tlve mhlbltdrm)f legﬁ)blhélmg &slpeean, FaRineind does not

i scl osur, s.a_net hod of
o PR e ot BB e g 8 oo BT e Fefor d 4F
indiaid g nfobreaﬂdlwt suffitignt t6 s@ppresa meamellb bf oitlgG aafnbo&gag aféndividual.
e.d.,. vjra accine), to a FcRn bindin nt | body; and.
In %ﬂﬁ‘?g ?fPE‘%Jé'P?'Hﬁ&Fﬁ &6‘?‘H°8§é5taeth{”8p%“t‘fd%g E;‘ﬂ%?ﬁ kl(b-‘r?ﬁ?v‘?"\m%g'mems
th@lﬁ%ﬁelﬁlb e ehtitody 15 atRz0mal. nInQ,Bﬁe QmMBOd MBI tn,thd ig@ zfneibbwy is
has disorder or is at risk for a disorder.

nogiseld Hae.ag Leykocyiginsigen. nihsawe smbe%fmemsgeﬁraehoct @rtaer coawnses a
plagg,ggkmgkes? sor der, a mst abolic disorder, or an
i nfectious sor der, a bacterial or viral
i nfection, an enterlcmfectlon(eg
Hel mbe.{eta%iseo?xh@fnwedtm]easﬂeefa)anubahl@s,n%aﬂnm%nﬁ&éonsttameglon of
di scl osure features treating an i nfant

antlgle mudachlsdronsbiodipeites FeRp. Berjvagtion thys eelatesep lan awfitedy cemprising

S

at &Bﬁn%ﬁg Cé}@!&gﬁﬁgﬁ hag%%glf gé’l 5)?151 %rh dlfcﬁ%&r e?l%m n:gﬂogéj In 58me
embntilmaducuhn gntitiedies ofifhe glateetioralvmd tduynaniicBnb krectber embioldiments,
the a lbO ng nd {grjoger}? ﬁre m?ﬁ%e@ﬁ%%i? §5§L?Q¢Drﬁopgarg'%gtlbo les%‘fthe invention
mcﬂwtm, ngsttm 22 3B3.14, SwigpanddfiB3t he wonman i s provi di ng

breast nmilk to the infant, directly, e.g., nursing, or

| ndif &L dspect, %Ml&ﬁ%&@feﬁtn?‘es 'aﬂ‘éﬁ‘ﬂ;oﬂ?@e IS Sandik§l§ﬂé§ §ﬁ%ody) that

primarily in terns of preferred enbodi men
inclydep bdaqavefschalarﬁlé%fmremngmuyn ypiigbjle dqmatlmeeqamce \ﬂN # light chain

I
Rl B0 I SRR, PN B2 sont AR ASulobulin
vadiabde Hermain sequBRICEforMESERL BN mln}:SITEHEat DRAVNGR Hiegurhaman
[ :

FeRRF§le EREAEN, beBhufty gl 18 SRR 8 he IR B R

fromanimals i muni zed with DNA encodi ng hFcRn or GPI

i nked hFcRn; as well as with DNA encodi ng human 132M

for reactivity with either hFcRn or human PM M ce

#180- 184 were i nmuni zed with plasm d encoded hFcRn;

M ce #185-189 with plasm d encoded hFcRn and plasm d

encoded hfl2M M ce #190-194 were i muni zed wth

plasm d encoded GPI-linked hFCcRN, Mce #195-199 were

i mmuni zed with plasm d encoded 30GPI-|inked hFcRn and

pI asm d encoded hf | 2M Fl gure 2 dep| cts the result of

o o o I
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20C 11 cells (HEK 293 cells engineered to overexpress
FcRn) that were incubated in the presence of

wdbenaswss- | abel ed hl gG and anti-FcRn bl ocki ngPCT/US2009/002536
nonocl onal anti bodies or hIg@. Results are expressed

S %?/FC ek @@qﬁlngfnoglbglﬁﬂa?ﬁbl@ Qo;ngm%ggﬁg'tée i‘g %{ ie§st @?‘% iB&Hical to

at various concentration divided

sarrpl es #-Ervauabledemain of ¥B3.11.3dd, iW%MOQQOgﬁj)&eM@OM -B03,

depi cts s il %gqﬁ )
per f or me tg%&gﬁ g\??n ne {lhfe{mé)g%i n fngaof ﬁn@%@?ﬁ%mm&
mAb 31. 1COMAM0064-1H)4, MAG72HEA 0,12 MeA9@-Fhihoor bBBer hotedCPRethereof;
cell surface of hFcRn expressing 293 Cl1 cells (HEK

293el | the BYiniRGI0BRHbLESN G’éff&b@ﬁéhﬁﬁﬁseﬁ@&ﬁs at least @S%Jlﬁ@ntlcal to
7 depicts_the histograns from anal ysi s that was

per f or mediHCo aHakle damaia of BB3 B nﬁrlnénﬁ 0B, W08W3
31.1, ”%06561-@505 %%Wl 14%01»'211562 M@@sslellb MUoSRER, M0062-

rat 30FcRn- expressin I's (rat fibroblasts
engi neer@@l9 Q§<}éiQé‘x g%-EﬂQ,tOFFﬁé(PQ?? F“F‘P@HPQT BoglpPRs thereof
the histggrans froma FACS anal ysis that was perforned
to determ ne the bi ndi ng of mAb 3B3. 11, mAb 4.13, mAb
4B to the cell] syrface
of K rn, By praiedy Mo utost Loy 65y Wtpps Ritopg bputS 383 11,

engi neer gd] tSBZAVMOGK@FwSMM%fW@Bé Cfe)El 0ro0&4-B11, M0092-
depi cts the histo om a FACS anal ysis_that was

per f or meH0 %(M%(Wé?]fﬁ M,‘)O?ﬁ'g 0B MAPG7C O 43804, MPO735R40, or
4.13, mPogdo-t11 MAb 4B4. 12, and mAb 15B6.1 to hFcRn
expressed intracellularly in THP cells (a human

ot erseSiment A phbPS sk RalF By Rled By S 0% o

rarigh &- @blgdlvﬂ@l dissodibti@Bdndtant (KBPoless3hanni®0, 50110, 5, MAr 0.1 nM. In

484 12, and mAb 15B6.1 to hFc¢ ssed
ong BpafiBe Ry he AR BiAi 5118 st eally BNAo oI FSRpy Agpsed herein,
“s&l@lﬂchﬁtdu@é" of ]?Jplec':ol\ﬁbdl@)bmdgl; EFEre tolthe ldBl{Ht}Cdf?achRQ binding antibody to
ercentage o nacr Q a ulatl gn ro
pr%fele@t&%ly&?ﬂﬂi tp ﬁéme'BfC%t“a %%S@Etygmté%ﬁqe& qwoggaﬁﬁ ?i%le,nso fold,
[ | doHlspedifyc Mtiebn (e.g.,
AT b b v 1
acim, gasgin) offjeptiar Faln. dlaysing eaibpdigienty the agbagibids hymag FeRn witha

) a h dtynph nodes from 15n ce
h'f%sﬁﬁll‘zaglwl U@O(O?OOSngM(@ASaﬁd treated with mAb

Vi o2 s RSB BER Binge i BXCete e ot R for

exihplb, oHe off fhie@fpha @itsun@s of FARMOT.e.4Bfe &2, o, of é‘LB)UMﬁ@ln(‘o@ﬂ"IerF@Rn
1813. Figure 13 depicts the effect on serum | eve

alphachaipy ki %@WO@WA} thegatibgdypioennet bindche beth Qi2Wasvbumt of FeRn,
e. ?Qﬁ@adtmfynblﬁ&dom {nR afMAsuiRf. Then etrﬁtfoﬁfn?éiilt Whd ﬁtl@b&Mes bind to

positive 20control, mg& 13),
thqiEg suhnmr @Wﬂt bléapnlymhee@am lgtlre@seﬁlattonrveél eallppa subumt For
exérﬂ#l@ﬁﬂ@é{tgga}egees H)P%m& ﬂzj &@M A &fbeﬁghf)lpl(?tqln?e%s oth arcj: resent
ol 'owe y 10 antibody 1njec ons every ot y.
and herracdly assemblsH v Foldn.elnalme gmbedimeht, ghe agtlbka;ydanm's to the FcRn that
[ t 14 depicts
coftins Bt 4B E Bra sl 4 kgﬁf*&ﬂx f%rb%d cD-1 mi ce,
t hat have been |ntraper|tonea njected with 1
g/ kyORsteMRptHRENh§les f(resbﬂ%agmgslulatsm & ’H’é‘Hb‘ltSr) &sRefindimg to an
ana&tbgnmuhaélsﬁun@%oﬁym |r%1$IP Mﬂk%ﬁ;ﬂ@ RhOdntiBba & mabe a K, of better
ny/ nmAb 4B4. 12 ng/ kg of the isotype contro
n1gG2a (1813), or PBS. Serum sanpl es were obtained
i mredi ately before mAB injection (72hr after Synagis
injection), 72, and 168 hours after mAB injection. The
results shown were obtained fromserumtaken 24 hours
after antibody treatnent. WO
2009/ 131702PCT/ US2009/ 002538 Fi gure 15 depicts the
same experinment as described in Figure 14 with two
extra serum sanpling points (72 and 168 hours). The
results were expressed as percentage of Synagls

o o N a - o
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20m ce (hFcRn +/+, 1432M+/ +, nFeRn -/-, m(32M -/-)
followng treatnent of the animals with mAb 3B3. 11.
wdab@ami7onl s were i ntravenously (I1V) injected pPET/OSH09/002536
ng/ kg of biotinylated human 1gG (Synagi s) and 495
thafqt.k9 nﬁ%e#&h?‘ﬁ’&k ﬁﬁln)hfi 91@ %@’N né&\gr%ﬂ)gbl\tfol% Wz:%we d@b X1, bV75 pM, e.g.,

I njeéctions o initiated
be%@“ﬁ%ékﬂ@ddmfh@ewqwaadé@M od of 5 days. Sera were
collected at the tinme-points shown in the figure and

ser o2 dﬂiHoﬂmﬁHn@@&ﬁiﬁ@@d}t biads t6 FSRR 2P dcRred §dsi Pievertls FcRn
Si ng Avi I at es (Pl erce Chem cal s

A u 20 .
bi g}ﬁt&ag aat v HMLpeS ?%ﬁqcan%g%ma|F;9§?>§mm%%thevaggb°dy can bind

[
to pant e gr&ftntaﬁ Fdﬁﬁ)euom i}gzﬁi?igy a%dg glf R%tbeetlth 13?§\eé%glyrfmner

tha@élltlso tMast@cetnwdmnh thioatigdytis RiRD thet bindetoFsRnip 8
sul%'fa‘ﬁﬂ@%%l@%ﬁfé&rﬂ@nt%ﬁbstani: él%t d%n%@'nﬁnﬁeﬁanﬂ%ﬁﬁaﬁ@o in the

t'hat was perforned erm ne the specif

raqsre ﬁﬁﬁtmjlt &0- pmEdRs 6. In S%Cmbodamgrgt the prtibedy is atliabnhaf Rinds to
FcRh WQS&Q@MQ%{H{ %B@peﬁﬁ)&l@ bi éu‘Bsthg P?gl &Eerm%pt n?i%er afdWith a Kp

~ S5A4.9 to 132 gure 22 I acore epitope

in e adngsiof abdysp. 7wds>upé9 ’r’ OM@Ht 5. dEEItQEIIC inheditrgat, dgianbbasly is an
oS RP BRI R A RoAaLERL Gl bt ! lcen
maB&-aRd vithNBdp mBhd_raagdoﬂ\A%u@l‘m% abdit 39.6 nM, g (Catddbathaus 29.5

ol TR 58 T 2 38 B20BRE 3 e o

0.3do atsomc DIBY w1, daaliqut 0.0t atwvedhd sMio pES). . In bﬁEe:gbmscﬁmaﬁt, the antibody

s SERGbT R I FSEL R Vi Bl PR lspthass of apfipDa b dependent
maaﬁaraaaehm& Kis ithé eangd bf 4bohity0. 678t 04.2 nM) . 1924 i ninexi1 58- 10 nM, or

e picts the effect of affinity
ab‘i’fﬁg ébqubgg%tg Iﬁil e FAB in accelerating the hlgG

catabolismin Tg32B mce at a 20 ng/ kg | ntravenous
Dos én ¢rigi etntHOdiIIh@th& antibady inbiBjts the bindingrif fiaRe tQ&CdECpWiih 8n ICso

of Eu A BT I on Rt i 28 B 1 & B Bl S0 o .

on&embyddimentnthe ammwyss aﬂtmaeha@tmmbmhé biGdifig BﬁFeRn fog@35-Fe in a

Fi qur .depicgts MBQ-F1 er.m.i ne, changes . .
subs Pl G Bt o RSttt B DRGSR rncwith an g in the
rarigelof Blsdut im71§¢1ewteabgutaha$mnMEit pH 16 Iﬁenmﬁlbddtrﬁexﬂ,:cth@wmedy is

i.ati .of | . Fi gure 31 ts the e ct .
an 6 1R I b ins g of FrRerin  stpssn (o DS G aibsigpially pH
de%dmeeﬁ?ﬁaahatmh ivfotMaﬂfIC%bh@ @gl rm;gEgﬁ?a&)dlvh Qeé6 vy gttsazéigm 120-562
epi cts e ec subcug aneously adm ni stere
Mytler2- é@M’de%M)ghﬁtt“MéhﬁHéntu body on the catabolism
of hlgGin Tg32B Mce. Figure 33 depicts the effect of
ant in ﬁml%mta)dtmdmdhee@tibnd)t hee.g ot sihgle clsain arftibbdy @ Hab, an sFab

GHRATBL AR R Eh U 6. PR IERASYS, LSk B,

the tot al serum | gG I eveI when no_anti-FcRn anti body
ML 6 in sme ephodipetss theraatilkedy manospecific, e.g., a monoclonal antibody or
rec%%%agt?’é'naggfmhmo%&ggp%gﬁic ah%dg” l?éq’erg ?ooénce{n%bl)(nﬁthat displays
fect of irntravenousl Fi gure
a smg!ftm@can@mgtﬁylt:( mcbqtﬁ@rse 3 pa@mnlnt tgtget, ea RpigspeBA4is term

5 K »
b3 PR @g@gdgi% SR dihal B ERAY g&ea%ogtgﬁ Hich 4sUsed

he@irf nser taod pnemrataw‘eqf cli ghtybO(dFlogal sipgle B)ecatad composmon

subcut aneously (Figure 35B) 5adm ni stered ML61- BO4

anti-FcRn anti body at 20 ng/ kg in nonkeys. The data

for individual nonkeys are shown. Figure 36 depicts

the effect of intravenously and subcut aneously

adm ni stered ML61-B04 anti-FcRn anti body at various

concentrations in nonkeys (8data normalized on the

prre-dose). Figure 37 depicts the effect of

i ntravenously and subcutaneously adm ni stered ML61- BO4

10ant|-FcRn antlbody on the concentratlon of serun1IgA

o N AN\ o N N\ o
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20nedi at ed aut oi nmune di sorders such as, nultiple
sclerosis, inflamuatory bowel disease, rheunatoid
wa@edoknsi’ns (RA), and system c | upus erythemat OBOBEUS2009/002536
(SLE), or another autoi mune disorder described
her g &he eﬁbo@ﬂé\g% ﬁl&lb&dﬁgta'recfo%xrﬁﬁtp& MRS MR cRn antibody,
anti body (mAb 3 successfully prevented Experi nental
e. gA@thlmﬁMnehwmwehdemmuameé, qf BANI)itrp gengrated ansihady. vihe term
b f
“refgfharty of e huith Bt Ry, & 1R ey B Hlend Wto ik an
antibrodiess thah are prepied, SlpEssqlngreate“@or iceiatedh by recemRmantghéaps,enth as
r i
o%%s gg&gsts&f ﬁé llé% fécggbﬁgﬁ%ﬁgﬁe%s??%qgggk ggrés?e?egnmm%st cell,
antntexdws tisotated frons evmortlb}naou‘ ccbmelnatofielasebod“y'hlbary,annbedmnmlated

frofrc P RE G M Qo ARG s (b p oo BR T & or
antfiodiek prelphre&Hxpres{e®| dréat@ilgr ibddie &Y any other midahsthat involves splicing

i sclosure rther provides, int alia,
of BB SR, BRI $enr Rnes o ot ITISA S ei buch rgeombinant
antasbgiels a’gllﬂemomaﬁlfhej , 0D 'gx’a’ﬁéﬁ cﬁllﬁneaﬂdltdblnﬂ%ili\m@edj lir5 @ird fgéﬁerated
redyction of circulating |levels q
anGhadies od dnayoptinRally faslideropsiint sreigs dRriy fg‘?'? Mm?'ygermhne
immahsbBulinabfuchss 2l ondl dnfbolihentbhd dntiBodyoddes et dibit @kl Biti-globulin
t he antigen binding domain and bl ock the interaction
reSBORSE W AUTYG- Fc and human FcRn or rat FcRn (as
assessed in both soluble protein and |ive cell binding
assaye dissiasegd are antibodies fiacleding fid Eleegth taotitwdés ex pnt@n—bmdmg

o g B e b s 0 5 BB A 0B o

thef ﬂlﬁhFﬂ{h artib@dies dibcléded deteth 16 FoRh 814G hnﬁiﬁ)dtﬂd vﬁmmh'fﬁiﬁﬁ Svedlapping

cPaRA P B RGN RN e MOPTRDo Q4 A0H-Bos,

MO03bRECHC MOoBAB 12, Mac)@eDOM@(mLelz mosﬂmn MOS62uS 6% M0064-H04,
|ntercﬁaraeabl Wi t h "FcRn- bi ndi ng

MQgY73tEdOner Mpo90 RyfolRa I gs ?lﬁﬁwﬁb‘ertefléfrascc’(’@"é?“ﬁlaef #ithFeRn

antittiies! @%1 W R msrt atoBied thab6iRd to AfterehiYeLBAESE FCRA, e.g., antibodies
partic proteins that preferentially interact W th

thaéhmplécRpwo @ffgrent qut@esp@ thesexdraped judar gomaineof FeRpg Alternatively, a
bisp@ithid BiRfbd 5&?{&&& 4.9 BisPcRiEInbO A o ALHREBiRhvd ERRBI heavy

8 ob ufln vari abl e dorrai n or 1 mrunogl
ang arm %iabledtghedqm@w@éhﬂi ¢he smgle mplgale embediesimoi sncmli_\)c bladumg
ca a%ﬁltfég%n@ o%g}/eyof(ﬂ? va?*&@l'e Qlo}ﬁ?{f; GP %c&‘@&'e?@a lﬁ%%ﬁ‘ﬁﬁtﬂoﬁQ

aln variable re

de$abbibnmammﬂbhéﬁ®Fdhas VL) In another exanpl e, an

anti body includes two heavy (H) chain variable regions

and 1 ¥ dmt@@imdnk kh&di FcRﬁﬁhtﬁJéHﬁ(J £ f&ﬂﬁengﬂ"aﬂ]tﬂb&ﬂ%r antigen-
"anti body" enconpasses antigen-bindi ng fragnents of

bingitg fragmeatthergof) includss P‘n‘@‘!séo'éfhléﬂhhOhffﬂai"béhﬂlle&a”ahlﬁbiomﬁﬂl sequence
(e. gFQthefs 3 &alﬂﬁﬁm%bufﬁjarfcf a’i‘%‘i&%@ ’heeF\?f' ci151ﬁgﬂﬁﬁh§globulm)
, and dADb fragnent;@ as well as conpl é
In 39m¢ ¢rakndéngents, each inmpmo balmanEqu@di&thf Q:m@Vbeha‘nuvarmé}e
[ f
doﬁluplcg'e?{deeﬂegeﬂhdgﬁg?at ! g:togrg mlolg] 3*?6?5 | lérﬁ%h?ir%t thﬁfu‘ﬂ? Sjeglons
(CDRisp stéwpt@ntsaébr ldmlhalrteg CEs fromatlight er heayyechaimeeiable domain
I ). L
se pEhIEttan phAUIBY K JEARERRIERAZ 2 ap 08 LA 1R15if 0. 5324
defined (see, Kabat, E. A, etal. (1991) Sequences of
Pr ot ei ns of Innunological Interest, Fifth Edition,
U.S. Departnent of Health and Human Services, N H
Publ i cati on No. 91-3242, and Chothia, C. et al. (1987)
J. Mdl. Biol. 196:901-917, see also
http: //ww. hgnp. nrc. ac. uk) . Kabat definitions are used
herein. Each VH and VL is tiypically conposed of three
CDR s and four FR s, arranged from anmi no-termnus to
carboxy- 30termnus in the follow ng order: FR1, CDR1,
FR2, CDR2, FR3, CDR3, FR4. The term

o L L 1] Y Y A B | ' L T
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25The Ka is the reciprocal of the dissociation
constant (I(d). A binding protein may, for exanple,
whaswe/ 11702 ndi ng affinity of at |east 1(15, 10-BCT/U82069/002536
,10-8, 10-9, 104 and 1041 Mfor a particular target
M(F@'o%@' Fr00%d- Bb?fmé’és%' @03, Md?ﬂsﬁl‘iilﬁgm%@nbt NbES3.- d}lﬂmw F02,

first targ relati've to a second target can
M@Qﬁér(&i’t MO0p4-HA4 IVIGOE-E I of M0080-Edk| | er nuneri cal vaI ue

1(d) for binding the first target than the Ka (or

n u mﬁ’f orieadmbodinit, Itl@ arﬁlebd)blblﬁdb 6 FcRhasifg rOMdigeR bding domain and

o S 1R8BGS, DR, SREC LA L5

anﬁgaafummgt dld?ﬁhu@erﬂeH&xﬁplE hee eefobdy 8bdthbliclu@e ME: REHARH includes
tar protein 1 n a second

a E Fr?s(f’gleﬁ ﬂ@F d‘?ﬁS ﬁpbmter?éf with FcRp. In oseembrilipens: by aptibody binds
to B fN&RCARMOLBIAAAE kipRtyAhFduBh §tY ant(g%n-@mdlrngfomams as thlrou hits Fc

specificity or other conparisons) can | east 1.
domaing, 4, 5 10, 15, 20, 50, 70, 80, 100 500 1000, or
105 fold Binding affinity can be determ ned by

a Vvai bretemboliniet, hindsinding bfwiie BgtitRdy td FdRn is Hmbi'taahaw pH

hri.um b i.ng, [ f] tion, C
indiPéfdsii i b2 P PES b s bun g B, The i e
indepéiief1S ¢EBG €0 afésam}y oﬁn@miwaytmmaﬁdy&m@reﬁ&ﬁn bound to FcRn at a

eval uati ng. bi ndin are in PBS (phosphate
PHjiftherange %:21 HUTEE 318 Bﬁ frer at T@eefﬂmﬁ»ﬁé%%aﬁmeq\@egus pH

vakied) [A8oMe BRAbLAMRRBSHE Ry ik FORG MHn28d 'nM‘ SOanJQUrx\ﬂ/I anfM or
free binding proteln as a function of binding %ﬁroteln

100 gM qtapy¥alyc wshindhg fepgs. dier exaepledhicanibedit ¢a9pingk FafaatgH 6 and
rerfRAiR Bbid d??ﬁt’}eS nln(o[ng‘éhmg&l)nehts tHeBifiborittt dfBody to FeRn s
concentration of free |nd| protein ([Free and the
substangielht pHdepandert. Bhagrmdp epenslentd refers éo thie @biligpgof the antibody
IR I t
to B{nﬁfglﬁ% gr rgﬁatpg%gé?{ i g\é%?g it té nh?lbe Jlmht? %F{i oxotfo remam bound
to Ecﬂraau acsqcor{d&bh mdiprethé\secre ]&é]s/\(u(hm Kg)ven— n{nﬁb@e)]pr umts (e.g., 6,5,
4, o S I (ﬁltl\{%af){r t 1%? Cﬁ? e§51¥nﬁlte thengrmebo 54 FcRr% at. pH 6 and can
ermn on o a hou STACE CSORELT Nes
alSBUlﬁlfld ot eniaint uod tealfaRnaat quVhi I Tl&tteme“pﬁedmjammméhbfem‘ to the ability

ot Braaibos o R G e T Bl 8 ok oy

bidvt30 EeiiDBound @sIFER atmamﬁlpm Whereshecdecasl pletsavithima ggen

BBELGUPFL ATt feore kS PR TSt e i b artibody

ca® BindIFORA Bt pHN b QHE BdiMoBind b fefiainybousd @ EcRAMt pHI7II ty in
a functional assay, e.g., an in vitro or in vivo

ass r
o s optsdings el 60 RRORLA BN A8 b o
or ﬁﬁmhd:yulfczﬂnl ig aq»tbdﬁplendagt maﬂ-i anegenierd meoher( én gne, enslp:ldlm@t the

| ar t ; t
B S po Y R B 5 LY M BB T . oo
mdﬂkkﬁ)h;viﬂhﬂﬁanmbmhatahffd byasi rdore than twey fise-cd ter-folhd. dn oaei No

e TSR B A IR oSS

anhef witddj vedM in thehﬁH adrige of B.OSES. fIanSinb eMBodimehtithe antibody binds

Fcﬁg gqm?ﬂrh%égrg#%i #p rﬁg oasgxlgg %ngl%ggsg OF F5h gﬁgeg (tl’ée a|é1¥iﬁcl>£ye5inds FcRn
und&fRidid conaitibsk, e @l, PHEGY 16 oAE eftboditiBRNAE 8RGbJA9 Ibaids FeRRat pH 6,
chains (e.g., egC|ne aspar agi ne, gl utam ne, serine,
t hreoni ne, tyrosine, cysteine), nonpolar side chains
(e.g., alanine, valine, |eucine, isoleucine, proline,
phenyl al ani ne, net hi oni ne, tryptophan), beta-branched
side chains (e.g., threonine, valine, isoleucine) and
aromatic side chains (e.g., tyrosine, 30phenylal ani ne,
tryptophan, histidine). It 16s possible for many
framework and CDR am no acid residues to include one
or nore conservative substitutions. Consensus
sequences. for blopolyners can |nclude p03|t|ons mhlch
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25Bl osum 62 scoring matrix with a gap penalty of 12, a

gap extend penalty of 4, and a franeshift gap penalty
woho0s/13ie am no acid residues or nucl eoti des BECT/US2009/002536

correspondi ng am no acid positions or nucleotide

g?%lefaktqrb’s 224 8, 16190, &@@@fd@&m%&%ﬁﬁ@@ il QR e‘nﬂaoHﬂ’?‘em the
irst sequenceé I's occupied by the sanme amno acid

anm@iyd@nléasw FeRicatebh 7. e gt iqqét lc-‘o 2r & dAd0ner Jofoid mers rapidly
|
th{g{‘a‘? pp% QH@négﬂg&i‘&?gnst rhgg:gt bg;gﬁ bifBs P& LR, Oé’eal?tléa&ai 5,2, 5,

oslI t erein an1 acl
8, h&iA0edrcs Osloldbetteriban attpyl 6. b omgginbadieent, th@ aptibady reledsds beRn at
| ei [ h T [ ' n
{25148, 0N 0T RSP I b Dk the
embdélmelnt; die qnobmdyl dorsnd meleasd FoRn atyH 3.6 lreoreasnbodiment, the antibody

e length of a reference sequence
dog‘ﬁ noéﬁe S? oéﬁﬁ%}ﬁﬁf& son purposes is at |east 30% at
| east 40% at |east 50% at |east 60% at |east 70%
8094n orpogmbpgdipengshg intpragtionyith FgRn s@en,gs(ihe halElifef @hewnabody In
onk Qﬁb&ﬁﬁn@ﬁt,e{l‘l@ %BWK %5\%@5 thg ﬁfllf-?ﬁ,aﬁm&%r Ié@ ﬁloie%gﬁ fd¥eSdiminished,
e the of t |n

sequence nay engt I rmunogl o
e.gnaat icadsl Se 1 @edth 5809 ehBE. ors?ﬂ% hiprerampeld,'a reduction of 90% would
I I r ol I mmunogl obul i n
Ch&g¥QQ§%“qu8?%%M?ﬁbgphgn%§ &ﬁmgplnclude a
suff|C|ent number  of hunan franemohk am no acid

posilt PREFENRAGERER-HiE antiRedy FRYEHTAY IRBISUPTRHOR A Sy BBt rastacEfpd with
an@0RImMhe Abdr@ériwiRA aamm&e&w dsubjeet) Hdp 8xdnipl@ tROInEBbdy can
human. Descriptions of "humani zed" | mmunogl obul i ns
allpyjate gfdecrqase the seyeptyeof sws%mow%w%wﬁw& pgig0rstifiness; levels
of LRATat2eHBRE& sDeh dshBtol £HiBbJIBY Qéﬂﬂbﬁﬁs(a#ﬂm%‘ia)l f@War extreme
stringency, nedium stringency, g stringency,
fatigmeyskiri igbhest aniemife paip i s ghest @mﬁep wgthingy b@tteéﬂrrélhapr:@mh across
[ r
ek el B AR R R el AR o HosE B ) Al
phE&an&moo,l eild erytioing cneluenps Bihastrigppanifestationsy thegm@cgmpsma and pleural
eﬂ§sg (1989), 6.3.1-6.3.6, which is incorporated by
erence. Agqueous and non-aqueous nethods are
described in that reference and either can 15be used.
Spedh precerpiadiment.zhg HEmnd bidvaripbls domainsequeneas gragampopents of the
safk %o@?eﬂti@le LRNE the(t Iis)thé}QzWe %Er& bPo&R ¥-ch¥19 bhisHo@RL indhe embodiment,
conditions in 6X sodi'um chloride/sodiumcitrate (SSC)
HGandbe yariapicdonain pesensenyre camporestsed differant polysptide ghajng,
SDS at |east at 50C (the tenperature of the washes can
be ilmehicantdinent Etﬁé?axftmbdy B fBl-1énggemtiYody0 Fdi txanipsd, the antibody

d|un1str|n dlza ion conditions ip 6X
caly b Simah 0 oripa e Fg1oguat By Ao 6 OH THBPROEFRE LG Ryen. In one
eer)oaﬁ‘ne?\O tl%SﬁtlbéHylc%@a&sai hu¥eran(iBody Tragtewe kit leB AN Gy one
hybrldlzatlon conditions in 6X SSC at about 45C,
embgimaRk dhaANtiBPlY WMPRsFEnfdeBin 1 0. 2X SSC, 0. 1% SDS
at 65C, and (4) very high stringency hybridization
C ondil pneemsbagireerd, thdHE oclrialrie dbrogip sequenceianPpbSesat va6idlile domain

st Y, B BeATRIRad Fa TN o PpSGined, ows 8.

MQ@%I‘-IB@? (MD(XSG-I@IZI Mo0s7-a02 NI(MEZE(HES M(864-HORoMI007 HE 1 () eM0090-

S se specified. The osure include
P o B A e R Ay B SRS FE e NGt 3B3-11,
3100, SYEAYMDOIRFEY, MO0g4BOY, M0036-G0s; IMOG84R1 1¢MIOSZD0REM0055-G12,
herein or to a conplenent thereof, e.g., nucleic acids
encodi ng a binding protein described herein. The
nucl ei ¢ acids can be the sane length or within 30, 20,
or 10% of the length of the reference nucleic acid.
The nucleic acid can correspond to a regi on encodi ng
an i mmunogl obul i n vari abl e domai n sequence. 30An FcRn
bi nding protein may have mivations (e.g., at | east
one, two, or four, and/or less than 15, 10, 5, or 3)
relative to a binding protein described herein (e.g.,
a conservatlve or non- essentlal an1no aC|d

1. a4 " a4 a4 0= L, o o s T e 1 Y Y e
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One or nore regions of an antibody can be human or
effectively human. For exanple, one or nore of the
wo asovabize2 r egi ons can be human or effectivel y POTVES2009/002536
For exanple, one or nore of the CDRs can be hunan,
Epﬁ@q 1511 L Gn G
M®Sg Fozw.@oEac 09?@0 el |4 m% C ?1 dé(édR@a?;r%Ibgnhu b&E@em
the@lDRBocs'danﬂSkte ahﬁrt&rnepl@neb@mdrbdrﬁwﬂ 3hb BLANMAEPAF09, M0084-

ooy HORBEGHA ST gt By, K EFE G dipico

M@0é¢iHMs MO@3 -l breon M@9G-F11dbr qmﬁeamuor:lmlnna tﬁmbodsmmipems with

I o} t S
3 PE MR- Bon, MhoBHERSORRNSS-Ls Hibded B MBI Mogs a2
MODFBEFAR Ne0062-Co%s NiR06d FH (Ble y108AR-ES o,arrM(g]@r)rﬁlll ier binding to FcRn.
sequences, e.g., encoded by a germine nucleic acid.
O‘elnocgnerﬁg#;éét A 1hGH15R RSED RGNS neihghDR6 ndzwmnan%ody
effective human. I n one enbodi nent, at” | east 70,
corgprisigsn 1mg1@nglg a rgdent wiith §gBa proteip pr Qtﬂgasmanragmﬁt thgrn@f or with a

polgﬁﬁdrl)%??){ @n&%n% pJRne&é%&Ilé Xleﬂ. egﬂmgreof obtamu@ B cells

an ant can e enc
fromsaidrodénsplubing sgjé Bs:ebs with g egyietonta qu éunem‘ obtdR @ ipbradoyna cell;

culﬁ#l&%%aiklﬁ%@cﬁ%a% i}dﬂgsr%%gcglﬁ%%sns%%:%%gt it Fegcéeaspa]prg@éc%%iraody,

wheelrt sajd &rmbodl)oafonmndem lctastm'me Jatiableggon, ghiok specdrallpbatd to a

RN S R e e s L L

a pKERnof aﬂllgG édnsnant rgionSyhendin tl&rlﬁmﬂ@ofamdamu&rdyab k#id FcRn

regj an .gene term bout 11Q a
SR R i e TR
mdidaleCh¥dHsolh@igthamgiboliy! | -1 engt h i munogl obul i n " heavy
chai ns" (about 50 KDa or 446 am no acids), are

si m |

T
FcRumresd. dmmarnd@Ronar@emé@des gprovidingamireRy ellt@d ongfragoertt t1I38Hf;
prf AL BB ghocisnst r 8 UPRAGUBAoE RAR SRy Bl G Bpesen i
thedlibrare alsdt bmﬂetdlbﬂﬁdhemtlgefﬁ vehersadadh &iemarnq:ﬂ the libray dl\d’pllayh a

be b
hels SRR B IEREY FRIRET PTG SHAEFRf PP i incTaes & hieldE Seid
enCoIHFRS hdtéroRgowf antibodyediponéht, AhE Rétéraiogowbemtibedyomponent being

purity_ if t speci es, or popul atjon o eci es, of

arrw*@r k3 st PE‘%X‘FS‘T@B 9 %congwneréé Wetg‘@ds gagcnﬁ%’— isqjating a

nuééic a&a. m&écu&gl%rﬁ tHeSdéntified WR bt an‘&ﬁhegrlﬂlclemﬁﬁil@molecule encodes the
The term" "in the context of a mm

polypemtide that FRﬁ’ﬁ'fGFl%'r’f“Tf%tRﬁhf‘oFr Rogintigesh 1pi9as %IBPOd"F‘é‘fte'i”g aptipody

spRiff@afl bingdhikdFM ch has a bias for at |east one
partl cular conformation relative to a natural Iy

occ r|n F orti.on thereof 30A
o bons e pop sty dhe REa L ahadE S0 2. 4 VG S e In one
embbdifieht) F]he\wénﬁﬁedl pige Mﬁedﬂ Gﬁn%ﬁ rdrﬁ;ﬁbtlmrm@am e. @rﬁ @anligG Fc that
.€.g., the antibo wi. t hout, abo ing or Without WO
b"‘fé%@‘i%‘l@é%ﬁ&‘f‘?‘@éﬁ@@?%‘%% § ARELAdYy altering a
bi ol ogi cal activity, whereas an "essential"™ am no acid
r esIndanethee spectsthe disslosure &athesrgmethod of deteTting grhFeRyeis a sample,
the rﬁ?ﬁé@{%gfu?%sy S‘&l{a{%c‘i‘ibg é}{gashhﬁgl“ﬁa{f]ag]; cr@%(ghéglﬁ{bggy (e.g., a antibody
desdbedhestinpdndaleteotitpsan infesactiembetwedn theanttbogy amd an FcRn if present.
adm ni stration, usually 5by injection, and includes,
wi thout limtation, intravenous, intranuscular,
intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradermal,
I ntraperitoneal, transtracheal, subcutaneous,
subcuticular, intraarticular, subcapsul ar,
subarachnoi d, intraspinal, epidur aI and i ntrasternal
i njection and infusion. The terns "pol ypepti de" or
peptlde (mhlch may be used |nterchangeably) refer to

o AN 1 Y T o o o . o o
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sequence identity can be about 85% 90% 91% 92%
93% 94% 95% 96% 97% 98% 99% or higher. In
wa@daiotiBrmy substantial identity exists when theCTuUs2089/602536
aci d segnents hybridi ze under sel ective hybridization
In GRMHHoHRNS, (e zg'rtlbo@ ﬂ@iuMessat Jété&%fbtlam ?ﬁdhdaké%bfé@cent tag (e.g.
cond|t|ons) to the co enent of the strand
bodipy Iflepresesdri- éisSOﬁ‘ac}cybeatg fing, nnd/\mmdese er alkalmerphasphatase that
areQi% elcteli Yr?‘ﬁ\'é %fesgi{ce O?C Oﬂgéénl @&lj CXICIHH&III'IIHIC&QHQU strates.

substant al ure tatistical signiTlicance can

be determ ne / t known od., Exenp
st athf Yejaghget, 3&3 %c?crsm Eferes g m@t@ @3 Biofulatng aésﬁclzmﬂwt% the
me%kitlﬁlﬂl)ﬂek—’ JRAACHR AR with £8dRn BRAnYMtRYP(k.g., a antlbody
on-paranetric statistical test. Sone statistical |y

desgrl herqimnthepeby adylating pe aptiNe (g&p bw&mséo &G Feoaf theEgRn. In

ondefiBodRher; e Fclaflstih 9 lﬂhﬁﬁn mw&t gk m&t&h Be lmepﬁhemn Br
di ff erence, Ospecificity or binding, that

endgtheligh gllios in t@agloyd & g;msorhil&%lmthf( blogd or ip colig girsulaging m the blood)
of Qh-]%ln subfa€t. R GAB embSIMER, bhe ahtiiddd! 'p;eventls'] Bﬂﬁﬁlgto'fﬁkq?cRn toa
el evate”, "I ncrease' decrease
substratete. giemmnéoghngus w@atr%ehwh @s aGaF¢ andfarerugy albumin, Th one
emg Hx‘ehtt At F‘égnféf gi%%ﬁl é%%k&‘&ﬁéhaﬁ e%h8‘§o . and may
er to a eren g., sta rcally
S|gn|f|cant di fference betmee tmo states. A

"t hByons@sRECch 19 djsclaspesdeatyes a8 o P B eniing, andlor

modBRANS @m;ﬁorﬁ%ﬁf@ﬁ&ﬂer @% Jan adt(ﬁﬁﬁhﬁne Qfsordef br £aiklidrSsociated
I gG ant'i bodi es a stafistically significant degree

withaberrant EeRp acéwgm Tlmm@thg&gl/mﬁ{udp%a minigesing adoHn ing antibody
(e.& EaRTbo AP AL ritRE Hered) Y s@HJeclt eea$ta KBREt ha%glg’tﬁ@éll%rhé&eortapnsk of

untreated subjects.” The a a conpound
develapingthe disondemdn pa@tmbmmwlgar@ ig) admlaustemmn jampunt and/or

forcaqnn%)%ﬁ%/ (ale lt’@ﬁl%ﬁulht@ tl?ensy kdfR of TG Lorg St €m predictive

icacy In man aut I mmune di sor ders.
Al ternatively, this property, of a conpo ition can
evallesmbgyg inienl the- Ak IR PR EisHPT ‘1513)91'58f ef Ffée%@r@% Hig group
cofstifPeH |rl@éuﬁla€bnﬂ’ AFTRIRA), Hstélc lqus%a@hem@&su@%ﬁ%])smyasthenla
known to the skilled practltloner her features and

grayinMHDaGeyepPiserss, idippathistthiombepytpRsmiapurpurg gd S utlipinrBarre

Syﬁﬁ@ﬁ@ edﬁtoufnﬁﬁlﬂé y8cdr@til, AU i atefIGh B hnestR i) d?&Be@e@ nf¥Mtus, Type I
l'ai ms. Enbodi nénts of the invention can i|nclude any

or Emﬂl diabetesn myftipleselarpsiss Rgpravd's Bndronee, apieimmpna §yioidiis, gastritis,

R i e

imfngh¢ wanitnapers® qprndy adhropathies expesinegntad abtaimmurecRaephiploheyelitis,
Juv%ﬂ’?én&s?t”& %b%te@céng ll%%%ﬂg ﬂs%ﬁon\%ﬁt Qe a{g&{wf 1?@1 ldQ'lRBErSJ?]@i’thIty

meldm&dweymkmeafr-b'hwhec}ﬁMymeanyefnmsbn tuhercmldsrsagmrlosns and
her e f, . g...a fragnment t hout .t he sigpal .
p°‘§61g8a' i pefaferis oA TS RhelbnRblentsls ARkl dgndpesture’
idecihe keeakakilo dBease, aimNcleP@{mA@N@hbldFsbzhd?%hGnd Sjogren's
lQIESHLSLLYHLTAVSSPAPG:TPAFV\X/SGW.GPCQYLS
sy MGVBQPGV- LLSLLLVLLPQTWG

AEPRLPLNNHLAAVSDLSTGLPSFVATGM[GACKNLT al donmai na2
donHi enesnbiadippmt, the antibodies of the invention may be used to inhibit the

tra@%gﬁ%ﬁﬁ’%%’lﬁw@%ﬁ%ﬂ R bEAR K- 55 dies of the

invgniRATM AP REE ADRGGHRAINENQANANHCETTER DL di8rEeQ FLEAl RTLENQ
I NGT FTLQALLG a2 domai n a_HUMAN
CEL GPDNT SVPTAKFAL NGEEFMNFDL KQGTWGEEDWPEAL Al SQRWQQQDKAAN
KELTFL
O_RAT: CELAPDNSSLPTAVFALNGEEFNMRFNPRTGNWSGEWPETDI VGNLVWWK
QPEAARKESEFL 10a2 domai na3 domai n a_HUMAN:
L FSCPHRL REHL ERGRGNLEVK 18
EPPSMVRLKARPSSPGFSVL TCSAFSFYPPELQLRFLRN
a_RAT: LTSCPERLLGHLERGRONLEVK
EPPSVRLKARPGNSGSSVL TCAAFSFYPPELKFRFLRN a3 domai n
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a_HUMAN: SPAKSSVLWG VI GVLLLTAAAVGGALLW
RRVRSGLPAPW SLRGDDTGVLLPTPGEAQ
W@ 2003 BPARSSVPVWA | LALLLVVWWAI AGGVLLW PCT/US2009/002536
NRVRSGL PAPW.SL SGDDSGDL L PGGNL PP a_HUMAN:
DADLKENMBAT At Sk Bod¥ickleadd e AT FRAGPGIRDABRAES, 1n one
m&SEQ I D NO: 2) The | oW ng sequence alignnment is ofa
adiementy e amomﬂmgn%@mrriw ig phamstaaicediby wnvpardecingplatinglglae. 8.,
un%%%uﬁ&ﬁﬁﬁﬁh%B&h&&n@qbao aci d sequence. An exenplary

rote ncl ude one of these two
seq ences, a . fragnment thereof ., a t .
¢ Foeie asbest é‘?egﬂmlosgses%%}u@ﬁeaﬁet@d@? a&efé,@&féﬁe Diagibiect, the
dmdar AJhRUHdniinidBAR3 HBORNE &WH@&?/ S&?E& ibed herei
" I Q?'Il PKI QJYSRH%AENG(SNFLN&HME%F HPSD %L 13 rs gtl e: erein)
that peludes 4 ggigataldg 1absly tg a subject; and detecting the label in thésubject. The
mektfdd LR Stk Eé;lzfﬁépﬁ!FWQYgfﬁQFdé%’nQbéhﬂyLe EZMRIL

m crogl obulin m_human
R Y e R R b T SRR S R BY FL ALV o

c1r&i‘lﬁﬂ§ll |tE¢/ﬁ@ms&e&mas§YadnﬁfynEgca’am&EDWA@WMh KERIGEVT

ol ARG B R 3 e el PGB e Shpd i eggbody (e

anfibtdl ddgribbEhdreih) @Uhgibfeetianrnt efe6iRN B inJdalatind Rf JifdAevels
sequence Honp sapi ens

of e3tepdafing AR b AIcEaCon FaPpdimeA e Tesesiedseeirsukting e
haE4Eel et G Sfabodiment, the antibody is administered to decrease the half
GCCCECEETGT CCCGGGK

lifollerpl st ircatpting g ansl in combination with another anti-autoimmune disorder
aggﬁ-[ Wﬁ%%%%mmm%ther
an@wmmmmwmmm@mmr anti-

autsit) e ""’-‘e !e.ég &%awefiéq_&%‘%dulate rr ducg the halfhfe/levelG of
cnr@AGTdKI@GACI:T ACA
ATAGCCT GCGGGGCGAGGCGGAGCCCT GTGGAGCT TGGGT CTGGGAAAACCAGG

TCT G ke A, ‘e disclosure features an isolated nucleic acid that includes a first
GAAAGAGACCACAGATCTGAGGATCAAGGAGAACGCTCTTTCT

CCTTTCAA
sequencertiratenegdepa fipst palypeptide that includes a sequence at least 80, 85, 90, 92, 94,
95§r§€r3 W’f 6T GO (KA ALL T T K der (e UpMYest GBI Sattfimidgtbilee o
3BAGTT@GC@@2®A%@@%@2}MW@Q@M?¢@@A@@@Q%A@&W@W
MW%@%OO& -C09, M0064-H04, M0073-E10, or M0090-F11, or a
GCGGT GGCAGCAGCAGGACAAGGCGGCCAACAA
seqyenGanaAcbnidiasiee., under stringent conditions) to a nucleic acid encoding the

P 3 ST S .

N

sequiateGhhieACHded &fécond polypeptlde that includes a second variable domain sequence
(ot]%$AA Cash %@A 11) e. g a sequence a?ﬂsq%%wgﬂz%, 97,

98%0_@[ AE]’I_ %Tmmmﬂmm 11,
31 o SR O NS84 BRA I TG MG B VRO REBANARSS -G 12,

MEE3TTEDAABHEEB0,TM0064-H04, M0073-E10, or M0090-F11, or a sequence that
CTGT TGTGGAGAAGGAT GAGGAGT GGGCTGCCAGCCCCTTGGATCTCCCTTCGT
GGAGACGACACCGESG 25
TCCTCCTGCCCACCCCAGGGGAGGCCCAGGATGCTGATTTGAAGGATGTAAATG
TGATTCCAGCCACCGC
CTGACCATCCGCCATTCCGACT GCTAAAAGCGAAT GTAGT CAGGCCCCTTTCAT
GCTGTGAGACCTCCTG ~
GAACACTGGCATCTCTGAGCCT CCAGAAGGGGT TCTGGEGECCTAGT TGTCCTCCC
TCTGGAGCCCCGTCCT WO 2009/ 131702PCT/ US2009/ 002536
GTGGTCTGCCTCAGI TTCCCCTCCTAATACATATGGCTGTTTTCCACCTCGATA
ATATAACACGAGTTTG GGCCCG (SEQ I D NO 5) The

I N1 o o .
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WD 2009/ 131702PCT/ US2009/ 002536

TCAGGTTTACTCACGI CATCCAGCAGAGAATGGAAAGT CAAATTTCCTGAATTG
WETAYGELTCEGTTT PCT/US2009/002536

CATCCATCCGACATTGAAGT TGACTTACT GAAGAAT GGAGAGAGAAT TGAAAAA

hy@GFCF%I%%Ht condition T tX _Ig 8_11_1&1]@119 (%'Iq,l&i qur_l’c&%d'&rcx,gr the segf,uence ofa

variabh e dapamaingBrda 3 1.1, 532A- M0090-F09, M0084-B03, M0056-G0S, M0084-B11,

M@WW@ Sob3 Db A0HHEANROI AT 1A f5090-
F1 GOAGDA FOAPSEROG TGRS GATEOOGDATIC GRA TRBEATGAATTREANT Ta

P TR AT TR ERSRC R RSN coteiar R e
seqURACRGT FavxBAm@eABe nucleic acid constitutes a vector.
ATGATCTTCTTTATAATTCTACTTTGAGTGCTGTCTCCATGTTTGATGTATCTG

A@ﬁ‘gﬁl—rﬁg%he disclosure features a host cell that can ex_Fress an antibody.
GGTAGCTCTAGGA GGCAACT TAGAGGT GGGGAGCAGAGAATTCTCTTAT

Thehpst cetimsndesrenepr more nucleic acids that collectively include: (1) a first sequence
tha@@&é@%f I%@&E@EE%E@E{&H%&I%@%H@I&%%I@ $540, 92,

GCATAAGI TAA .
aTAmANTEqRence

=g

94WT%@RTW@Q‘T@EM@4A ETeE: gAY

°f?ﬁ?@??ﬂﬁi@%&&&r%ﬁ?&%BR%&FRS&&?%M%%&&W%P‘”

0062-C09, M0064-H04, M0073-E10, or MO0090-F11, or a

L T o ST A0 o

secANﬂ'cte—dﬂldM&hhlﬂélE&NnﬁN’Bf BB ES IAI\I'ﬁBGZDD(O(EDRMQTWHSAIBm, MO0056-

a3, b BT} ’W@P%@Té%&ﬁaéfﬂz?&@ésé@&ﬁ’*@%ﬁ@%@%ﬂﬁ

M@0 73 ¢ 109 0ra¥100908F Ardnid iRy sekond. Segudneéthatdticbdus @ se¢thd Ratigble domain

sequiTe PR E sPoon Bl SOmAEE AVEICG a3 4 SRRy arisble

do%laﬁ? k. ga%squen%@ant:asbwwsc@m 9b4295,19837, @s 999M 100% idertical to
an D or ana[mg\fa(}j In one enmbodi nent he | ockin

theawﬂv%’sayf 3 geC il eﬂﬁfﬂéWe%@f?a%?fréé}%t t %bl e HHPIRH09,
M@m B@VMUoB@J@o\M Moo§1RRe éM&mL‘b(m Mok 5. 12yMebs APdViMie62-Co9,

I n anof her embodi nent the antibody of the invention

MQG64HH e 0073 411 AerAOQAOF K 1 erya ssfuenoq thet hybridizes (e.g., under stringent
cohdltiG§ ¢ ﬁ’élm B&ink %Ye%%&de%@e 5@4 @a"rﬁ@etdemﬁm of 532A- M0090-

rmnoc?ona anti b ch pr oduced
F08, M034- B933M@Q§|6~5605a1\m341321h1y16 ??dBﬁ% MQ!}SSaGIJZZM)OW F02
r ?JRER‘) the invention
M%&a(tt@g@gégrl{mghwwyg?o %I Bw‘s to an FcRn |i near
eplto e. In a é\ﬁ‘ﬁ odi ment the jnvention rel ates
Lo dmOEASPERSA EHrhicAYEes Agnefpdraf fTating R PETVHRYNEARal

aufithinAREdisdrBerOfhe nRARAGIBALing RANAN MY FHn BiRding antibody (e.g., a
i nvention bl nds to an anjno acid sequence conprisi n(F:]

antiogdesorikred heseim) g NpFombiggtias with § sesgfifbtherapy & @ sbject paving an

aufAMDRY diSSRGdr g?xnstk driaevAnihP@E YisBldet. Nfor bRUEHIL tRDseRbRBerapy

to an am no acid sequence conprising
caCSAF HPREY SRR flneeatingPopiereiiog thegdjordar. I dneggihediment, the
I [
seqcld1RPIry <2 DR Bl AORIE RS po R E T Bt drugs
(NSAED)X aomicesterpide; ceplpsmp@s,rremgninze@ccbyy@%ommeiand 31. 1.
1m§Hﬁqu glteksl?\%ddngﬁ)gg %rk Q}%l&%kném &%sth& Aﬁrﬂ?gé%éd L r{)%reng'mgf 40-0-(2-
hydltoku)sthyatapamy@nmydIOp’ecmplsarmﬁe;tdzahwptme Aoftmt@rdte;docjugsr; FTY
of this invention, including their VH and VL donai ns,
and CDRs, are enunerated in Table 1. 10Two specific
enbodi nents of the antibodies are identified as 3B3.11
and 31.1. Table 1. CDR s For Mouse Antibodies O The
I nvention. Antibody LV-CDRL LV-CDR2 LV-CDR3 HVCDR1
HV- CDR2 HV- CDR3 3B3. 11 SAS36| SSNYLH (SEQ | D NO 8)
RTSNLAS (SEQ I D NO 9) QQGSNI PLT (SEQ I D NO 10) RSWWN
(SEQ I D NO 11) RI HPGDGDTNYN GKFKG (SEQ | D NGO 12)
EGSPYFDY (SEQ | D NO 13) 31.1 KASQI)I NNYI A (SEQ I D

N ST AN NN P~ T~ 7 A r—\ P~ T~ A AN\

s,
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DYAVH (SEQ I D NG 17) VI TNYYGDASYN QKFKG (SEQ | D NO: 18)
GGYDGYY VDFDY (SEQ I D NO 19) The amino acid
waeaguasre2 f or the 3B3. 11 light chain is set fopehus2009/002536
bel ow. The CDR regions are underlined and the constant
[ IR s
126 SR okl & CSO%NYL ol Gabad i RELLS o
decmFpergyaline; gmmaRFESONESSE SYSEipn IboRE\AT YIo@clonal antibodies to

o SRS AGABENLVBRE) KRR TR ERE) TR SRS o

theDIBYBIESNEr imBlunembEIFTKBEBRMINSY TCHATHY; TSTBPIaWKSIon

TR B ORRY AR PO ORI

antaganisader | i ned and the constant region is in italics.
CDR 1CDR 21 VKLQESGPEL VKPGASVKI S CKASGYAFSR
SV (P a el th i (61 s R s Mt QY Hred G ?eﬁl-sl éaeﬁ;lethod
GKFKGKATLT VAKSSSTAYM QLSSLTSVDS AVYFCANE FOYWGQGT
includsySepiKgatingia small zolepis\oy masrm ol @ Nsehere: Lmr\mb@w:pr vaccine

e GTVSED MeEE DA R R et s

pre2 04t avomain vdodeany theefque frcwerooln pireerdiodiménit,ghe fetusdiama disorder or
It r, '

> 27 EQABB Moy G ERITNR A Gl ERL O o

aut&n@i@ﬁ@&%ﬂ%ﬂl@ﬁ%@ld&dﬂ%%@ﬁ& EKRBRitdriaHf viral

AR TR Gk RIS o 1 120

SSEQ_TSGGA SVWCEFLNNFY PKDI NVKWKI  DGSERONGVL NSWIDQDSKD
sTYENEStheaspeet) the disclosure features a method of treating an infant, the method

comprising: conjugating a small 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.

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
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
plasmid encoded hFcRn and plasmid encoded h32M; Mice #190-194 were immunized with
plasmid encoded GPI-linked hFcRN; Mice #195-199 were immunized with plasmid encoded
GPI-linked hFcRn and plasmid encoded hp2M.

21
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181 LTEDEYERHN SYTCEATHKT STSPI VKSFN KNE ( SEQ I D
NO. 22) The ami no acid sequence for the 31.1
wheawpsrchain is set forth bel ow. The CDR regi OPST/AEB09/002536
underlined and the constant region is in italics. CDR
Flg:ll% E% idts }%er%gllr EVRD CDé}gls%f %%%Eﬁr IQOXS%I !EP@‘(JS%Hd 94 days
TNYYGDASYN 5
aﬁemmssgmmm fammm@EDQrwnw@W@@wmmmW@@ﬁﬂmg

T T e e

B2MSSTWPSETV TCNVAHPASS TKVDKKLE (SEQ | D NO 23)
15Certai n enbodi nents conprise a VH domain, a VL

Figd@EBdbhict9 thedeuRSBF @PACQ Andihss @ef was erfbﬂx@edEM dEteARINE Whether the
rom 3B3.11 and 31.1. Further enbodi nents congrls
g

supsFgtants,gb #18hmewse dﬁamd clgney @resrcagable e%l?’@q oindjng to hFcRn
on Q%@mr@em GEI{ 861 QNS ehSiR¥RFAd tb rooespem@ss\#ehaﬁ doddy 1ct<en§we1%

di es whose CDR sequences are included within SEQ
lncu@tmltm@xbrmma spperpptanpsfon Q9@ AtwHgrdberevashed with PBdollowed by
. [ ' .
SERRE 1 A enLpAaRLACR: ARTREA S AR Sl Bt o
tota) omgan |ﬂgeresqee@ct integsip({TMITHO(B) Wiet fereght (élawd\(lmhiahhfwrun VL

. A =9 NCS: 20, 21, 22, or
en@g&@@ g%etb?lg&@ %@%ﬁraa&q%% der%ed by a ski I I ed
artisan using techniques known in the art.

Figuye fhgericts Hieirfyritaef aFAGE apalysis hehses REEPERSLA éiete'awne the blocking
actﬁﬁ’t?'otf#PS"'ﬁm&ﬁ@ dBgvedHy bRabreLfipbiataits /1R mERBd HEHBHSIn
changes are usually designed to inprove the
Exgmds 61 Regultgaee oprassedrin tranp ef eithenA)Tot! mepn Buergscengsiintgnsity
h fh [
(YR AR Po Baf ch BB GT! SMShclfind TEE BT Ring of puman gG
toFeRmease affinity may be tested by altering CDR
sequence and measuring antibody affinity for its

Fl%ﬁlé 8§ @Eplét@\ﬁﬂdprbﬂﬂiy =1 gAGg Qﬁalf/lﬁs thall’(hdas?sgiéfonﬁbﬁ t0 rddtermme the potency
ni versity Press, e or r ebaec
of Ffiyslogine ackiyite po@siows gopesniraHsing %m%w mf\?aﬁ 11 3aghigat;
93%,&9' 803.11) RAb 384 N3] dﬁd B, bYleRark iR g SIRNLANGHAECe sthindhEdf 293
20, 21, 22 23 are enconpassed within the

C13 seljsedHEK 293 sl REIFETeR 0 OVIEJEPESEP F9Rn>ttbﬁt Jvere ipeybpged in the
prémé b A lekh. 988 Mo RE hAD A1 AGLERWIHIR KRR ndHoB®nAGhfbadies or

having simlar charge, hydrophobic, oOr stereochenm ca
hig¢harResulésrare @xmgssed\nsrp@rc@ntagqsmé hig¢heinding tq $RE 11 gelfsRlefined as

Tl\}ilqgl]'t %}ﬁms !c(ghcgﬁ’t% 8ﬁ%§v1&e9 b SQ]HPIFS Wit Lﬁlc&gpgﬁo 100%).

O not a vers

afflnlt nnre t han 50 ed to nsu stltuted
Figiite Si3GeILT B DETAAP HGT P BTGP WS PEALoTIS] y deerine he
bindtHeSIfint AB 3BNS$1, WAL 3. 5,anAB 4TBARALABIARMArdNEAb NSB6.1 to the cell
anti body or stabilize the antigen blndlng site.

sunffey eSS Rorexpperg NG SO EECSONEER AR cellameinesspds queterpass
hF@kn)Meki ng monocl onal anti bodi es have been descri bed
(Harlow et al., 5Antibodies A Laboratory Mnual, Cold

oS R R bR B e e o

blrﬁhr@ of MABGBSA 1] mAbIBININmMA®dL. 14, hid A balBil I@eai the cell surface of rat

R ORI I

degree of honol ogy between speci es, polypept|de

I mmuni zati on has not been successful in producing high
affinity FcRn specific nonoclonal 10anti bodies or FcRn
nmonocl onal bl ocki ng anti bodi es. To solve this problem
DNA vacci nati on can be perforned (Castagliola et al.,
J. Immunol ogy 160: 1458 (1998)). DNA vacci nation

i nvol ves immuni zing a rodent, e.g., a nouse with a
cDNA construct encoding FcRa or a fragnent thereof.

| mmuni zati on can be adm ni stered intranuscul arly,

i ntraperitoneally, subcutaneously, intravenously,
intradermal |y or dlrectly |nto the Iynph node. I n one

A 1 1" a " - e s o R 1
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25Ag4-1, NSW FOX-NY, Y3-Agl.2.3, YB2/0 and | RO83F
Spl enocytes are fused with the nyeloma cell line to

wo ovoama7by bri doma. Fusi on can be nedi ated by nPRI/NG2009e€02536
two cell types with polyethylene glycol for an

Fi@ﬂ@ %QQﬁnbé‘ttl?e tH& n%r%s fbmtd BECS %a@yslsfthM%vééﬂpQH&rﬁ]%)i 0 'dr&@rmme the

S are grown I n cel culture usin

bmdp]@er mAlaﬂé?’ !;b Inesh 4.3 m«&blﬁé I(mAg 4BI4IA‘2) andriAk ¢ PB@ é(dthe cell
DO AL, PEPCUE Y STBIGCh B

moupneRal)ogi cal techniques, e.g. an ELISA. WO
2009/ 131702PCT/ US2009/ 002536 Anot her approach to

FigBk o igpite i 1586&hhk GronNLt 9 H@lysmhétm |p6§or’fr§:dtt@ determme the
Innunlze a tranS enic FcRn kno se Wt

bingingett meRAB3. te &1 A3, ppb Pt 'iﬂéh 4‘% IganidnAb 15’%%? to hrekn
exﬁaésé@ﬁ,%cedﬁ&wmﬁpaem(amﬁgﬁn fonBBMR GelfhiRge genone

conpri ses a honozygous disruption’in its éndogenous
{l
roliF 3 950G Sk it TR of SR P g e e

bindingastinoAs B A NL, inhoisly. 1 9fmAB 6 11 mabiiBa 2 sndioAb WBBE 1 itdhEcRn

tran use whose genonme conpri ses a.ho ous
xR Sr O PR T Coaa 6 i D LRI £ R e o

honmozygous di sruption prevents expression of a
Figurnd1 depieth thepRreepirge o (A) nTRbephape popwatédn feam iMoustysplgen and the
(Bi Ja?al gﬂ%ﬁ rk&)ie%n célispc\%gl atlgﬁ) rngt a?' rgac(t)fve %n ?ur‘fa%L hfn'frgggllﬁlarlg with
enthbrsmAm#Bthm pnthe isstyb@emdu{b,enkgwa FtBFRa) gene wherein said

honozygous disruption prevents expression of a

[

Fi l}ltl'l'@ ?EB &%Q@Etlé tl{é%ggrf {( QEL lé%of: &ﬁ@-{!é%@bl%grparﬁwﬁb anGBN llympp g?des from
i Isgeti R OVA Al G TN NERISO 1A AR . foF K Pentrol

ml ggﬁ(lsfs)ddr%@samicb we?erlmlﬁuz%m@l G brae ceh aﬁmaesth@ﬁpwnh 10

entity 1 ncludes an accessi bl e pol ypeptid
injedippoalmg B Zorrisamecoatidle 8¢Hnponent t hat encodes
or identifies the polypeptide conponent. The
Fifuire YD @Bpittd eheCPRPQUHEREUM Bvlabf &ti-Galbubiad (GVAY IgGemBalb/c mice,
am ngo acid sequences_are yepresented. &g %ﬁ?ﬁ?lde
that Bﬁ’ffd:ﬁ’é% IMIAUNZdWVith Oé{ﬁy arp 8‘1 “eateéi \@lth ¢i il é)osmve

oﬁt?dl%lgt(ﬁagl/@@) P PBMARALESH/ thHitmdnk c@hsﬁsﬁ:’d%@?Hr@d’ﬁall&hﬁraperltoneal
pepti de conponent of each_nenber of the library

{a @ﬂ@@fé@nwﬁwnbmeq:@mwsﬁ ayilf a@trb@db HUSHSEPt iPcféelwﬁ&fé ﬁ@htT e
res}altglgﬁ)anQNérQ Sbtgﬁgﬁ‘aﬁér@%a% §tAnBYody tRiafthoht ElinTRARRS. 1S

dentified, typically by retenti'on on a support In

Fé‘%%hﬁg‘ﬁ’&c@w%&qnés%b%k%‘ g fiman]e G CrF miees HEPfafg been
intRpkdieaEd ly AEP) ¢djedteswith 1 avp/lef@tthuman IgG (SYahgbnad tdénswéamd 72

menbers, are rec red 0 e por
hoa&%gfrtvzta ingig, ¥ ‘&?‘é‘]“i}‘s‘?f§‘tg%{re? M a@néﬂéﬁ‘*# m%g Qhthe dsotype
comsﬁWKl $18),e% PBSN saﬂﬁeganﬁﬂéweaé olsthinéll Mirhédidtély before mAB
25condi tions. For exanp OSItlve and ne atlve

injggtjodY s alercnage mmle% 3%@6“ 16§, Bouspaftey MAB inggrtign.s bhe results
shbmwl@eob%%e@rfmnmerﬂan tdk@n 2B BRdrAnBEAYSRGE AL The
pol ypepti de conponent and purification of the
pol ypepti de conponent for detailed characterization.
A variety of formats can be used for display
libraries. Exanples include the follow ng. 30Phage
Di splay. One format utilizes viruses, particularly
bact eri ophages. This format is ternmed "phage display."
The protein conponent is typically covalently |inked
to a bacteriophage coat protein. The linkage results
fromtranslation of a nucleic acid encoding the
protein conponent fused to the coat protein. The
I i nkage can include a flexi2bl e peptide |inker, a
protease site, or an anmino acid incorporated as a
result of suppression of a stop codon. Phage display
is described, for exanple, in US. 5,223, 409 Sn1th

S A PN\ ~ 0 NNy A MNA A PN A VAN ST A NS AN
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20"stunp," (see, e.g., U S Patent No. 5,6658,727 for a
description of the gene IIl protein anchor domain). It
w0 g00ahismopossi bl e to physically associ ate the PCDUS2009/002536
bei ng di spl ayed to the coat using a non-peptide
Flédr@ H?Q@pwt?ﬁféts%b Q gﬁnfjdsstf&lsé‘w‘e&‘ ¢h i gl‘fre RE i tho extra serum
onmponent can rown and harvested using standard

sarpmia@epogﬁ%ﬁa and d)@%/hcrm)h dbe reseltsgwere PHTEgsed el psrceatagonf Synagis
rerﬁda’ix‘?iﬂ}; WhQM%&ngﬂﬁgéjd Bth b lof §§r§a %erHl gi mgééﬁgﬁ’ i dual

pray pha the nuclelc enco e sel ected
protei n conponents cg |solated from.cells infected
F'gm A6 dricts & figteroursprhige s?t of F%?ﬂ“?ﬁé”'ﬂh%lé\éf MRS \ethe

isoBfpk @6ntANPhigl2a 214181 or PBQ oW itklgherit9 'opﬂ'l'e %§m9ﬂbm@ loR etkfREimental

can be picked, the nucleic acid iso|lated and
autgwgmbasthema gravis (EAM@) ﬁess'gyedyy ebihgdisgase map agsessed by the
%ﬁc@f?&m L6 &I BRir 6€InkreR@sAY scle Ry A¥idnReR folfovis: 0, no
MD 03/ 9456 protei n-nucl ei ¢ aci d fusions (see,
syraptgms; 1)$yegk 20, fmpllltsami somstimenwherzing; Bygepsakweaknegs, hunched
poggl?_t{eéglee%tk Hgtr&tsé’d bosdgrév%z%{}ﬁ tFéE-rﬁ)S i 8) lare vﬁ%ﬁﬁjess %nbuh@%nd 4, death.

and Hane Nat Blotechno

.18: 7-.92 es et al 200 Met
Figiyg }iggpl%t@ theg%gctgé Itfﬁ"f‘tmef‘é‘@\t @‘%@F m%@gﬁj ZR/ df—ﬂ‘i)mﬂ control,
ml 9519@353) PR o Weikhro&H reported in c?%ﬁd fa® H@tﬁetecﬁﬁﬁﬁlﬁ Qlak$s) as a
| es

or p ay can .include: antibo , Fab
respt séﬁ@ﬁf@e“‘él Hepimmuns nyagthenipgraviy |(%%§@c FV), single
domai n anti bodi es, canelid antibodi es, and canelized
Fn@matls kiepii:tea)comﬂ"arcseh bf the cteptanceskmev}d@o’me)tneylasd human IgG (Biotin-

TN B e T Ve

ﬂﬁ‘MU/-t) ZTH’@:H?%EE weRCiRtrhvRnoBRI{IV) | ﬁf&teﬂ@vnﬁ% g of BRtinylated human
re eats; trifoil structures, ZlnC In er onal ns,

ginkand9p meled efamiabaled hiadk Serawerg ﬁ@lrheéfeid@t fhRAime-points
sh&bmﬂ thOf %’tcxﬁ'd &Pum ;Ewﬁ'nbﬁlgé' cBch‘ﬂfr?t‘échs Nere &trhitted ’usﬁégmdm

pr ot ease articu nacti va pr ot eases),
platésdPisrasidsmicalsy and mrﬂah@ie@ldﬂxqi was mgasvecs bysiHldSR .
10pr ot ei ns; i ntracel | ul ar signal i ng donai ns (such as
Fléhlz 18.26)pi Stkeh e NHPANGS kinedidsHE Biotmy FhtedQivsiah aE @ eBiofe FHIEAPfr Tg32B
and | i near Beptlde substrates. Display |i1braries can

miphhFeRe +4y ABAYH+ mEGRR o N4 foapwwéxeewens%he gnigpals with
mAS3BPP - PRORAAAs were mtrav@héﬁWVLﬁ%&glv@WS ﬁ?}ﬂg FBRtiRRated

used to obtain anti bodies t articu

humph {1g(p ESynagis)zand 40§ ere/kemifiuslabelnd bleGd o\rf@r 24 bourg datpléinjections

of I} RO REA [efaIRiib i 354 L S REL) Brigk3hys. Sera
weeepd:ctlbpxed atehgtlmewotnlts shbwniimthe figuehnd serumt Bioge-hlgG concentrations
cul.e San sel ection
W%ﬁ%@e d?% mgégg%? %%aaﬁ cg%sggga%gnpeting nol ecul es
‘Wwhen blndln% |SPIay |ibrary to the target, or as a
Figyre 28 depiFts A baggraph ramg FAGSanslysishas Wap perfarmet tasdatermingithe
birfiSATh A6 8891 HinsRb ) 3! hRbANY, FABREI4S oL B mAbY 5BBH to COS 1 cells
specific to the target. 20Itérative Sélection. In one
trapsfodell with monkkysitsiRa32M.Brhgresuitearamapresppd RsTMERD i n an
iterative node. A first display library is used to
identify one or nore antibodies that bind a target.
These identified anti bodies are then varied using a
nmut agenesi s nmethod to forma second display library.
Hi gher affinity antibodies are then selected fromthe
second library, e.g., by using higher stringency or
nore conpetitive binding and washi ng conditions. 25In
some i npl enentations, the nmutagenesis is targeted to
regi ons known or likely to be at the binding
interface. In the case of antibodies, the nutagenesis
can be directed to the CDR2#egi ons of the heavy or
i ght chains as described herein. Further, mnutagenesis
can be directed to framework regi ons near or adjacent
to the CDRS In t he case of antlbodles nutagene3|s

o o L o o o D " P
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15second solution that includes a saturating anount of

free target or a target specific high- affinity
we@oeompAasi7y nonocl onal anti body, i.e., replicatecT/@b2007e02536

target that are not attached to the particle. The free
Fl%ﬂ@é QFHe&étEQ We%t@n%l@trf%t%‘él @ﬁoﬁrﬁ:@tto dleSHiRd l"ﬁE @péccfffbrﬁlﬁd?ﬁg of

Rebi nding is ef ectlve y prevented
ldt L TR hrfolmendi .| todF cRaalpbe chain and the smnftcrtenmw mAb
3ngggg nggﬁﬁﬂptlon of imuobilized target. 20The
solu I'on can have solution conditions that are
substantlally physi ol ogi cal or that are stringent.
Figpye 22 denists Biagere£pitenciaglysis Hat wanesosned toaletsanihs dhe epitopes
ﬂw§p&g&k9&x@ﬁ§eldentlcal to the solution conditions of
he first "solution. Fractions of the second sol ution

are | l.ec or al t o di stinguish rl
F'gr".rsﬁ? R 16 et RERR fePasctfFtahy b P st or SBI0PAL mss-
B1basdmeiseauil2asm Bibai-Igh cambolakeindiG3aBshieyer rate fromthe

target than bionolecules in the early fractions.

. It cal I di
Figinp 24 15 o tbec Exp BB Oy RETEE . 10 EGREI HNFORATE mice (Four
consteutive daityeintteenpusadobes)i on. These can either be

di ssoci ated usi ng chaotropic conditions or can be

Figh#PR5 tiéists WhinkR dotd rR§vask $fMY0IR1 L G RIS cafaBblisX MAFCcRN Tg mice.
phage bound to the target can be contacted to

bac i al i ng
FighRF &l et hessted g g i ie LARUBRLRRIAT 10 o
30descr|bed hereln can |nclude a selectlon or

Figwre 22 denigls Preséledtof affinity maswred 1S andspluble FABingcgelerating the higG
cat &if Te588 midenla b0 n%/l&olﬂfrﬁ%g&t D&R|(Bokh TG BXATRIIES).

non-target nolecules include streptavidin on

F AR LR LTI A B S0 v

cathBBTRRI ih TgB IR mide 6 I5angkg miidnodydose (BiotnidG & s ¢G)

cell's which do not express the human FcRn target. In

. i
rigEg) BRhSER okt BRABER D BEbSEL e o
chaie battretlintbe h¢ay ghain.nol ecul e and a rel at ed, but

di stinct non-target nolecules. The display library or

an’hr@@@heﬁn&%ﬁﬁgpd varig@ot sfaked to the non-target
nol ecul e ers of the sanple that do not bind the

nan
Fl%ur’e g‘i ?I ;gcr:]ttg t}% e%fe of O;ﬁ?a‘r?t?ou?l?%d}ﬁ?nqgere arﬁPFeC u g%‘gcriles c\)/n the
catﬁMlnsM&égﬁjmﬁgmBg\atceve sel ections. The negative

sel ection step can be prior to or after selecting

Fl%drb '39'&1¥p15'f§ m%ee"fﬁcttd? @ﬁbc'a{aﬂgolfs@ ddffnidiPeaMIRN -4 @PY584) anti-FcRn

n another I nplenentation, a screening step i's use
antifadg on dhesqatakplism pfleG ind et Miegre i sol ated for bindi ng
to the target nol ecule, each isolated library nenber

Figifire B8 9bsicts trefletiof ahtiFERY aiitibobienon the catabelibnt aﬂg@} in

¢ @% CuS!éT?oféfe}‘ﬁ 'dﬁgttrﬁggfgd S Ty iR oL Whiah g bl spapls g t4kgn.

Figd SBddpidtsthd adtal- serliEIgEHe A wHEh 86 BntCRER BARBoBEMISEB04 was
15t o0 obtain quantitative data for binding of each

admﬂb$§F$ menber to the target as well as for cross
species reactivity to related targets or subunits of
the target (e.g., rat FcRn; 02 mcroglobulin) and al so
under different condition such as pH6 or pH 7.5. The
non-target and target binding data are conpared (e.qg.,
using a conputer and software) to identify library
menbers that specifically bind to the target. 200THER
EXPRESSI ON LI BRARIES O her types of collections of
proteins (e.g., expression libraries) can be used to
identify proteins with a pasticular property (e.qg.,
ability to bind FcRn and/or ability to nodul ate FcRn),
including, e.g., protein arrays of antibodies (see,
e.g., De VVIdt et aI (2000) hbt Biotechnol.
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20variation is introduced into a single imunoglobulin
domain (e.g., VHor VL) or into nultiple

w0 pevanaghobul in domains (e.g., VH and VL). ThePCT/US2009/002536
variation can be introduced into an i munogl obulin
vari abl e domain, e.g., in the region of one or nore of
CDR1, CDR2, CDR3, FR', FR2, FR3, and FR4, referring to
such regions of either and both of heavy and Iight

.chai aria In o enb t variat'o .
FigR f4dBirE s St oF trvenpe tBes Sy end sirefpesusly igure 348)
advifihisREAM UOTBOA antl-FcRA @iy 809 8VKERmorkefs. Ve dtal B individual
|s i ntroduced into CDR1 and CDR2, e.g., of a heavy

Yhag 4R9WHI e donmi n. Any conbination is feasible. In
one process, antibody libraries are constructed by

Figurec3§ depirtihv effes obintgoaoukly(Figdrsi SA)aind sussat@eddsiys(Figure 35B)

i Nt t on i,ons,of the nuc|eic. acid.
sdeieistod TSP OB B EERE ey &) 2 melitsa cikFytg The data fo
indivfduaEhonkeysiadesibwales or trinucl eotides. For exanple,

Knappi k et al., 302000, 1 Mol. Biol. 296:57-86

[MaTol
R B 7 e of laC RRL L L SR SR R Bltercq M161-804
anti ibodyt a4 varigisronrentrationstin mankeys (ditaagrmalized on the prre-dose).
accepting the oligonucl eoti des. I n anot her
anum,plmhe Bffem lof intragenoualyrand eulicutansousiynadniinistrad M6 1-B04

pti ona 0ost Wi t h ;

eolerripodr i B P ept it SRR R RS M T eim TgfE e 379)
andabtum dbemingFigredl7C)rin mdnlteysa(ﬂambnnﬁmld onl tHegire-dese).d

encodi ng VH and/or VL donmains is anplified and cl oned

for expression in the display |library. 5ln yet another
FIE{:F&CS%S aepxél’é‘b)@QSM Jeh@ér@éi 8% MpRmeaMerelFt €d from

nucleic acid anplified from nave gerniine

i mrunogl obul in genes. The anplified nucleic acid

i ncl udes nucleic acid encoding the VH and/ or VL

domai n. Sources of inmmunogl obulin-encodi ng nucleic

acids are descri bed bel ow. Anpllflcatlon can incl ude

PCR e.g., with pri PEIALER DEMBIPTIONhe conserved

constant region, or another anplification nethod.

10Nucl ei ¢ acid encodi ng i mmunogl obulin domai ns can be

obt dhnetndl cirturhitendesyTReRA cae kktsndthe helfdife oﬁcxi‘wlmng IgG Antibodies

o sREREn Bl 1 T o fup fon, g PR by PRt

inﬂéfa?ﬂeﬁ wgch IS5 C el patiailary adtibodies maﬁamgk Bémml | adtion va&nlgkzacanl be
sel ect ed. r.e the B cells are nave. In
usa‘ﬁg) r@&‘fﬁ?d“ ?ﬂ&fqr}g%gé%‘gg‘ﬁkesact i vated cell sorting

(FACS) is used to sort B cells 15that express

sur fEhgee andibadies g relaggd stustegieg cambe uedte featppd eypsyprew@nt antibody-
mfuz%tla&; axﬁéﬂrﬁ%ﬁacﬁ%trﬁééé Eﬁb%g hﬁgfé/s@ﬁﬁcgﬂgl it nfa%C el'ly k?Jﬁwel disease,
rhewmateidaahritis (RA), end gistemie lws emvthematasus (R1E) Q!'dmpﬁm autoimmune
dléﬂéttlér‘?lesc‘?rbGd herBih, AH Méoﬁﬁtx%ﬁttﬂ-rett SRRA rm&x%l:l'oﬁal%npéﬂy (mAb)lGB

m t ogens or ot her nodul at ory reagents, such

sumsﬂblgﬂ preyented Exproimentsl Autqigaue Myasthenia Gravs %‘LMG) in arat
pal¥d Rbah & Qﬁ@%aotfgﬂ npgﬁée ?rgdt"i’% aﬂohpMoYéﬁ%p% We’lgtraveneous IgG

concanava utinin d[;
(I¥iG)ogedin treatmentloﬁlvgiusuE I'Epoutthen AcRntdeficient mise geretically

pr%ﬁ%{)@%ﬁg c{ervélg?a Qutﬁmfxﬁ&t dlng}a& e a@ﬁﬁ%rmgﬁasvf s)xgmﬁcant

upus eryt hemat osus
reduegionin mvcln@trqf ttixej ctlse@ae VB dnti-humandfafgr ieckingantibpdies have
I rome. The

th%ré%tuglg tpStggéri]&lgéPééagmﬁg r?fﬁi?{olmmx?é&{'é‘&ifié:@ xrﬁh@{&gn e
nodel for the human di sease, or an ani mal having an
anal ogous 25di sorder. In yet one enbodinent, the cells
are isolated froma transggni ¢ non- human ani mal t hat
i ncl udes a human i nmmunogl obulin locus. In one
enbodi nent, the crEdTHFIHIBSHEEACRULE®NREAEP pr ogr am of
sonatlc hypernutatlon Cells can be stlnulated to

o . . o o s o - o o
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The vari abl e domai n-encodi ng gene is then anplified,

e.g., using one or nore rounds. If nultiple rounds are
wosed/13rmest ed prinmers can be used for increaseBCT/US2009/002536

fidelity. The anplified 20nucleic acid is then cloned

' nt@hl@dﬂbl%ﬁlr@ﬁﬂhbpﬁr@(/&ﬂeél B58rUlia, REFNAABEniSERHEMUNGER FcRn
ter sel ectln% candi date |ibrar
a

antrb@mseﬂ@t arp at/albbhdorc the featmenfeat autoimamumreadishirdras euf/ redycipy of
cir{[ﬁ grle\féﬁrbf l?g%g %l%@&l cl@s@ﬁllyﬁ@%enﬁﬁ&t n BphlgH Emﬁg soluble Fabs
chardcterize'its properties Por 1
(sFERohiticthndbitit te bindtihla)ngh ﬁembegendmdntmdmm mtdclckttbe integaction
betgfezer{@tfét:cs%%%%%hﬁﬁ bEfal F&Qn fa? ?s%%&)é& mrbo'i‘t?so%?o%@éroi?e%{‘ax%%e

property

cell mhdibg assays megraeqetl yxpe ang)tlgcmdab ogczre;quesp lhmpem Fg/Rr( ar.rgt FcRn).
nena

toxicit I

g P i e BRTy o PLOGOREFeny ITRY SR G sy G ashion, ..
at al dcigioaEil suchtas H 6 tEHeaFalnrcaabetdmertédinodpG antbodpsoperty.

The sane assay can be used repeatedly, but with

varying conditions, e.g., to determne pH, ionic, or

thermal sensitivities. 3D&smapgwopri ate, the assays

can_use a_di brary nmenber directly, a.

e BhEHAE B st B GCEth (R GT IR% Bt pregiumglecule.
ThRn&AGs D& dtifercagl Retig i oliyaript AdeFcRi-bindmyg prdieh? 6r

peptide synthesized based on the sequence_of the

“Fa-bipdiag ligaydy sefrsiteia Profsi Hish %ﬂnyntsegta%h $ToFhs el iggludes, in
pafib@RE plotedss thAt prdfetentidN§ ihterabONitiIgh FcRn, e.g., SA.

Ant i bodi es selected frontan expression library can
al s CLeent fon ndl ro :
e RO DR a8 B PRl B e

imimuasgddbulin eaﬁen:llalcenam osmrhmtogmtruﬁruwfrmbke domainsequenco afed
wWth the t

. £e..0. it t, he. )
exipigit an anody s g i€ hefwebT Shain PGP RuTE o lapbigSipisd herein as
VH)]?éhdﬁﬂﬁghlt gL)g:ﬁglhWgﬁﬂi@ﬁg%@KW@}idt?ﬁﬁcrelﬂ' bsetter;. hig aagmgmxample, an

0 the anti bo e 1 de r n .
antihodRinglp d@hevopteaw&% f?lﬁm "ﬁ“gﬁ? %gﬁ‘fza? t&%m)é’gﬁ‘aﬁ%%ble

redidi. TRSter@MhitREY: erRofipass@ dnBferPbindifg FhafEntPOr dntibodied (e.g.,
the anti body. The detection antlbod¥6|s i nked to an

single#pag aaiRadicacFah aod sk abefragmsapnEehve o fragiperds Fy fggmnts, sckv,
ané—QR@ﬁQ%ﬁlgﬁ§%s Wt} cohbiete aRfigsdices a col orimetric

product wheén appropriate substrates are prOV|ded In

t he n_anti bo r.o

ant TEo0y R YisERhs F AR s B i by pdrpaviti,
terfhied Pomyplérdtaity détermining regighs, (‘CDRY)S m&rsperséd)wah reglons that are

filanmentous b erio anot her. vefsi o
M, O] ek (T Qﬁ%mtwt’xga%% @@t‘eﬁ "His eahofékzepfr%'gg"V%r region
and CDR& has béeny€ikelyodetinedate, Kabhtl £6X. ed’ﬂ'al \M’QQ“) &équances of Proteins
~mcrotitre plate. The ELISA t hen ﬂ%
of bunerolgsicat Kot THGh deinors 05 Dy eab o sp pind Rdman Services,

NIHIBEERBR M. Bi-BsUNand CRaNS; C. T8l b19|8d) ﬁg/[dlrmer a9& DON9Pf, see
candi date anti bo dy with a tar et can be apal u3|3g4
1S

alsg hpAfiyyerieamp Besapuk) | Kabat datrtle?nsm ussd Rersiie s MH and
ty RSP Yop&ied Bifirbe IR Lh@ Rk FRIUAFLNIBI oM laffin RREMALE o carboxy-

not “required. For exanpl e, fl uorescence resonance
termiru é g folloaving ender ﬂt@TFDé?dn FR 3Ry FRS, GDREnbBenous
assay (see, for exanple, Lakowicz et al., U S. Patent

No. 5,631, 169; Stavrianopoul os, et al., U.S. 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 nolecule (e.g., the target) if the
second nolecule is in proximty to the first nolecule.
25The fluorescent |abel on2rhe second nol ecul e
fluoresces when it absorbs to the transferred energy.
Since the efficiency of energy transfer between the
Iabels |s related to the dlstance separatlng the

o - ' . - o,
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Information from SPR can be used to provide an

accurate and quantitative neasure of the equilibrium
walcesagi7ati on constant (1 Q, and kinetic paranetEUS2009/002536

i ncluding Kon and Koff, for the binding of a

bi ofRL Rk kBntloRn BinkdfH; megp’%@aq@“ fen thﬂ'&n@l?ody%&ds ithPly “antibody

conpare different 25bi onol ecul es.
poienger e@aametm”é4 asis¢d pnginreiexsip 08¢ pmoneuftagmeyts o fdelength

t .
ant?%@p%?pett%? tﬂggﬁgtrty {o¥s g%nﬁéa‘ﬁg%zncgt%% Vt\?ljé » .un%%l.s %&5&181%& Jf binding
fragmf:mjs n:a:pmpnssg(awlthingbe toen (fardigen-bindingdtagment” of a full length antibody
[ e e

incfde {56 RBhEA £ Moh Rlatht AESHAR ok RO or BOVLEXHIBA ind Cri
domnhs;r(e)ja B(eabsg fmwmf aampmnefragrpmmﬁ@ﬂudnr:gawolﬁab dappentetinked by a

aiiffichad R TePon oo 03 B Rrdiaafe PHapfTHI°

domgins; E{l\@b @v\ﬂaghlemafohi;lﬁthigwf the Vil and) Vpladoaraiiseifa ,smglegmn of an

antﬂgﬁ.& 9K 5&}) %%grg?r(}jtl@taﬁv ¢f|a 9%8@;I}Yéur€5f48 52? Egﬁ%naﬁlcﬂ ConSlStS ofa

VH@iRdiegind (wsied iseigted Qﬁlﬁb@meﬁhﬂtyl’ﬂefeaﬁr@ﬁg re@ifon $¢DR§ tde &tams
determ nation by x- ra

cr t 'l ogr 5} Y. &
furic SRR, eSS SlthrHE e B & “BH& B2 e AL Ay M. are
codRRALWEIRsehalBte REMsEihBy @d’hcbe dbiﬁed , UTAE recoRBinARt h&hsad] B £ nthetic

and used to gU|de ot her design processes

linkgs|thag Paablcadieay, © beamadeigs arsgngl?fpr%tswmhalatnéwawh ithsoWil aad VH regions

paif £ Brm nRnEViIH $lo¥ech RE Rhd A £kile hat ls\pgé‘lyv | isbs @gYBQB et al.
ot herwi se) can be screened for target

onh ce
(l%ﬁ) &dience A& En416; aed Hagomey 4 (é%%ﬁ)é’ggc Aladl. xélcrasfg&ayU%&S :5879-
%rget of interest on the cell surface. For exanple,
the target can include vector nucleic acid sequences
t hat de se ments that, encode only the = | )
ext r‘ae@ﬁy ragweﬁ CpR B%O*a?m?%léslwwebrpﬁrdaég teghpifu ipgluding

coﬂdaml&ial ¥l iGuek RAGAT toRROLRADN JKEIER (B &t. PTIRAUGE ¥ dspdcitic
he cell, secreted fromthe cell, or attached to the

an@&dr/” weders tcd anHbeslyghatidisplaym e iggledingling sprcificisy oy affinify far a
pax%ﬁ'l’&f @&%t 3RCRefépPed TRIsAEA ﬂéluﬁé’sci* xﬁ&uo%nalmﬁb&ﬁr" br “monoclonal

surface 108Xpressed tar%et can be used for screening
antghpdy @@@p@sthnh awhiph pgused wemefiqh@ mremtatm@f ptiheidies opfragments

9

theteg)@']pru lgg{co(lee%%ﬁﬁp‘&}rﬁ%os[if&g c?d; Hse ‘EFB%’E @fé:QtoCtHéimlbody
classe. gorlghlen éeGlc)thaabgem;isd bf/ ha&wa@mmcgnat@t eﬂglanmdss c an

be detected by a change in fluorescence intensity

USi F\g uﬁddQWreﬁly tgifingYaffthi§? reférs kb apFeetit Associalléd=Rnstant or K.

?@AI NI NG FCRN- Bl NDI NG ANTI BODI ES 151 n

Ths&ee%thwcwéoqa thesdissoriatipr pngiant (Kb ot Pladineprejein may, for
exdBH10.QdSe £ BRARE aHFRY drat IeRt 20N 18 FORN10DI108 109° and 10" M for a

antlbody For exanpl e, the FCRn protein or a region
patigwpigreetmplegde. Higheraffinity bindingeha bindine Aigandaigdist target relative

to QEECHPJ target &hn’be‘?ncﬁ&ﬁi&fﬁy a higher Kal(@r @%l@mﬁérﬁﬁma’lueﬁbﬁ for

non- human ani mal 1 ncludes at |'east a part of
bindingutho ftsblarder thag tea (Forumstigaiplabue Ka fqr@lmthbmond)target In
sucgﬂg dé&??? 8%‘8&1‘1%%5&%12?152 Q%i goﬁgﬁe ¢£t tﬁ% ﬁg%é% p?&é :nk?ﬁ’%rst
confgimpagion Iqenhybrth@mfhreﬂaéxyh m)ﬂho gscond targey org.-sthe san‘m wotein in a
[ S f
sec\?\%ﬁ@ g&r{fﬁ@%lt 8@% }gg'glg 6%2?‘1&1 1 %t s))?cc%gi 3}} %tng) ﬁgfprenggs 19§ %mg affinity
selected. See, e.g., XENOMOUSETm G een et al., 1994,
Nat. Gen. 7:13-21; U S. 2003-0070185, WD 96/ 34096,
published GCct. 31, 1996, and PCT Application No.
PCT/ US96/ 05928, filed Apr. 29, 1996. 25In one
enbodi nment, a nonocl onal antibody is obtained fromthe
non- human ani mal, and then nodified, e.g., humanized
or dei mmuni zed. Wnter desesibes a CDR-grafting nethod
that may be used to prepare the humani zed anti bodi es
(UK Patent Application GB 2188638A, filed on March 26,
1987; US Patent No. 5,225, 539. AII of the CDRS of a
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20terned "peptide threadi ng" can be applied, and in

addi tion a database of human MHC cl ass |1 binding
w@e@piisee2 can be searched for notifs present iPCTA8200$4002536

and VL sequences, as described in WD 98/52976 and WD
(e. Qofo?*éﬁ’&%cbga?%emtﬂ Eﬁsoﬁl‘s)‘k‘imﬁa@ afiB¥st 955, 3,14 183 10815050, "5'0‘070 80,

hus constit'uf e Potenti al

10¢,600, %Epﬂﬁdéshkpotentlal T ceII epi t opes det ect ed can

be elimnated by substituting small nunbers of am no

aci Birldagy agﬂlﬁ’c‘ybdaﬁ be detbenived fb}ab?eﬁ‘lefye@ nBéiods gndmdnsg' duill®rium
.amno acid substitutjons ar as pgssible
d*aiyaﬁs%q@mri%blg B%t&e[ ﬁ'ﬁ%?fh B34, rfa%%ce Fg?st"é)ﬁ reRepanGEtor
sp&ﬁ@ic@ﬁj' e Yusirgh fRISkd30erE hétaP)O BXBRpRty Jdﬂﬂﬁloﬁ’pﬁ)k E'J'dlhfhtlh@ binding

human gernl i ne anti body sequences may

affindty @1 i é’%éah@a’eaé% b‘&f"éef%ﬁaEB‘F)@ééH 7r2nat138rﬂ |Th§§9ﬁechm%es @ be
usef@lI to melﬁr?@the %oxM%l&trﬁioﬁlcrf béh: aEZ Gred gﬁldm?%&em@s a lﬁmcﬁbn of binding
5, I'munol. Today Vol 237-242
prme(qﬂt%rgetbcor@@raratlon 1Becongintyationaf bpgad binding Prasciy (Based) is
relﬁgéj{or th& Ec%¥nt81‘i18% bf‘jﬁée @n&ﬂgg{o Qﬁfe‘éﬁ aflll TR Chefitron of binding

unman | mmuno In vari gl oh sequences
sit¢sdomnthe bmdmqut@mon trctarget wiigre 61{) iathe niyREeCHTMirding sites per target
ERY, JCanbridge, UK). After the
HKH&Bﬁ%hﬁPZIng&C a %%g are identified, nucleic acids
encodi ng VH and V. can be const ruct ed g% nmut agenesi s
or other synt hetBoupdthadbreel/@l/Ragelhiesly  synt hesis,
cassette replacenent, and so forth). Mitagenized
var itabh@ abeays aecesacalo, mackpta'n @mrlt Bc;t¢mbmatfou SEH,, tthoughjeinren
sorflgtaﬁ%sﬁ 1Is suffi gngIntP ﬁ)%ta% n%quanmi five l%easu iR te‘?lgt determined

cases, |aI
usiap atn(qﬂ&)dwud:ﬂ as HIdBAde FAé?SIadalQﬁs \mhprob\oramml knkiyvandthus can be used

redicted tq be, inportant for antibady functi
forSpRiRaR ior U Rl et e R L6 194 BlERER e
obla@i @ hsitatine mebdvfemenfofddtihity, 6iNto op@iredt infrene 6€4ftinity, e.g., by
epi topes can occur in franework residues inportant for
ac%l‘ﬁ"tyl ‘BG(W‘CEP‘WI B15aY &-8arf8 HYHA |°ﬁd‘ Vitgd¥es to el iminate

these potential epitopes will in sone cases require
nor &hs mrmt‘ bcvgn,ateéiggnd” rbt}ersrtalainagraélw@ccteéng higand l9fam EcRai, iteluding

o AL R SO0 £ TR BRAE, PP B o

isofaths).i t uti ons outside the CDRs. |In sone cases, an
alteration within a 10CDR is the only option, and thus
var 'AagBl%eWahOe Afitlo Wil QQBéhnIuBh’Sns%H@?rI whittt e %nﬁM&hcﬂregﬁue is
teste I'n other cases, the substitution reEU|re
replangd withan pmlmquhqesm%@vmgewlmdfgéldeé:h@m Kaipgigp eﬁ%mno acid
res?cﬁl%k hdvg r[kowgh c#ﬂgmg hAVIRWE Hefinb@in Mk AL TR ?a[xﬁﬁnb&ﬁ&lude
ant I'n these cases, variants Wt
arramujaqrdSthdmaSlCmds cbmbs&elg,u;/snm arghning, Histidine)eadidig SIdﬂ“hlwsns (e.g.
V .
s RIERRIRS a9 Bl AR AT R PE B,
gletﬁhma,vsghhe gheommwmosmmtusmta) onspslastidec-hams éargieerlamm:, valine,

letgfnet ﬁ%le¥(i Prog.l 2 r%mr}?zlagaén ne ne&lbondn Crgﬁt%?l?]a\(lh b-é-{e]lebrancf%ecggllde
chgign@i glahieoging, fvelirs, l’sdlengne)fafnd Iatdmatloﬁldb hkaink (& fge t@ngine,
variants in conjunc wi t h ext ent of .
P i PP Mogine)! it heisblrtoS i ruRpyork and GBR amino
acRIpEdiQRe S in€lde Gicty nidie tdigervativeahbstitutivgs.on.
Dei mmuni zati on can be used to nodify any anti body,
e.g., an antibody that includes a non-human sequence,
e.g., a 20synthetic antibody, a nurine anti body ot her
non- human nonocl onal anti body, or an anti body i sol ated
froma display |ibrary. GERMLI NI NG ANTI BODI ES.
An anti body used to treat an |1gG nedi ated autoi nmune
di sease can be used for nul2pi pl e adm ni strati ons.
Precautions that would | ower the i munogenicity of the
25t herapeutic antibody include reverting one or nore
non- gern1|ne an1no aC|ds |n franemork reglons to
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205, or 10 germine sequences. In the case of CDRl and

CDR2, identifying a simlar gernline segquence can
wo pebaseEosel ecti ng one such sequence. |In the crSEUS1009/002536

CDR3, identifying a simlar gernline sequence can

i nc lg - '

5] G e R o8 O oAl S BRRIGG: poRidonTich Ol bELR
am@@&t/arriqya@@lmcﬂ% Fmﬁmmpteeﬂmsmbol Y tin seharrdntekiegenerally refers
to§ DAY L&H g@ %‘ nyRSPile t¥2nty n3Pdi 'Qﬁm'inc} a[EPds%gExE}‘ @fi}hé’ﬁ‘iﬁet@&r fon-

an one o gernmine’sequences are

cymjmf animpaciden Qh@mﬁowedqammoemds can alsd be indicatechfoo dxemmit, usmg
paﬁ%tthgseg gr?(P ﬁgsthe} %2 eQ%qq[gl AW éﬁfr {’Jgnggrﬁs t}{zﬂ a%Pneetrgrﬁ%q an,
phmyltaliail!iee aslbanigmla adghennme hrsaliatved etthit p’iﬁwul@ﬁpoéﬁﬁhn 60,

70, 80, 90, 95 or 100% of the CDR am no acid positions

t hainafedti9blyindfaht ﬁ:ﬂhurfo%ldbﬁﬁﬁ J4teBlel rBeibh & alh%ﬁruﬁsgsbunm

sequences, resid hat are |den%|ca to residues

varigbleisgion sl ingludgs 3ebeFntingmber of haman fameyerknnine acid positions
o FALTR BrhiroBlobuil) @b Gh oS RS B SREGHGnRhehonse na
nomasd hewen.t 4n Zeffegtivdly biiraan’rapfibedyris an amibpdiihet idoludésra sufficient
nu@@%%%ﬁ%an Smﬂlo acf’a ep%ggiﬁgsgﬁﬁg g%g lagtgﬁsjotdp ?g&l rgyé ﬁ%{)a% %%qnogemc
ra@&meQanmnﬁmH&mmf the FR regions are identical to FR

sequence froma human gernii ne sequence, e.g., a

ger ihi-BFitchReHENS & hekiad &fja ttaFget E&nﬂo%ﬁ@ tHais %oMﬁH lbﬁé)blﬁdmg
domai n sequence. 5Accordin ossi b

P euE oty obigS ARRLCoT TR LSneanknpchac b ty E4pe tubess the target
corq Hifrld 1?5‘8?0@5’%@&6 B B& Etfrel Qthn{)bs%d %Pﬁrﬁm% Bl cBMpbnRNéntirely
nor e m’i ne sequences, "particularly one or nore
commd ofjehremi¢ah modfigaeersed amfnoracig aﬁtheeprotan (agt slyoety! meigties),
or gcgn@c%;el den%nb?rpﬁ’tlogslmex%éfe R lﬁéés% e gsgmclzlﬁge at?%’gst c%% cofinon
amind idhesitibee CDRs (e.g., framework regions). Furt her
an anti body can include at least 1, 2, 3, 4, or 5

10genkuianibns STShEHEIS gy TorZ sédubhde88inBiRy” tetiReel mm;dqnalces (the terms
resi due belzglfron1a gernline seguence of simla

arq ysed) interphangeablyhereip) arg perfarmed as fodlpre Fhsgicavrnses aﬁ@ahgned for

opﬂmgr Johﬁgrlsogeﬂ’u%ds&e(e?%ﬂﬁsr&ﬁ%e HtrdaliddBA ¥nd SHERAEST 2 fH5€and a
uman germnl ine sequences. The activity of the antibody

seqoad gminotdgid Qfmelhewgwalcquuﬁn@%‘or eptimyalighment andingrgaqraglognus

sedfiteg o B tor (orar BT pGIoCHep, The SRFndiaiEhtEl i,

dewlzmqnpdaas the best] scor@llsmme GaPgirogam/AR the GRG0 software pa¢kage with a

BI(EL)S%% ?#iséyoﬁgmatk?/ V&lﬁasge}p%nﬁlﬁ%f/ lzga g%&é@tenh%%nal%]q% 4,and a
frahﬁblhﬁ@:ap pé‘na’ltsz)’ﬁ T%émiﬁa :a0132¢sld&@ébﬁﬁ@ieoadﬂs’mmésﬁsding amino
sSon ~4628-

scabiitioheoh i B Follion AR en pBPPRE WA AR IR T
sed;u&ﬁcebe ohﬂ@ed bg mhessaﬁﬁaﬁqmtewbcbretlhaé ofvasleptide dsehi arrrespondmg

canon uct ures ures
PSR PR gAY SR dharp ioloF s SdREAIA Gethyctigp G used
heffin diyipe ayidior Alicic had Plettityais equvalangd afiioia0idwanhudbic acid
“hgrﬁ%t)gﬁlge &?‘cé&lﬂdgaqtgggge%ﬁn | rtao%?ecgﬂ%r?c%g%f gggogs rtlllebn%%ber of
ideh@iBa! ipBsiaehsaharal by tht39quendes. Ml . Bi ol . 227: 776- 798) ;

and Tom inson et al., 1995, EMBO J. 14(18):4628- 38.

Exenpl ary sequences with a 1-3 structure include:

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,

hv3005f 3, DP-46, DP-47, DP-58, DP-49, DP-50, DP-51,

DP-53, and DP-54. LI GAND PRODUCTI ON St andard

reconbi nant nucl ei ¢ acid nsbhods can be used to

express an anti body that binds to FcRn. Generally, a

nucl eic acid sequence encoding the antibody is cloned

|nto a 30nuc|e|c aC|d expreSS|on vector Cf course, if

' . .
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In addition to the nucleic acid sequence encodi ng the

di versi fied i nmunogl obul i n 20donai n, the reconbi nant
wez@Aassnbn vectors may carry additi onal sequePCESS2009/002536

such as sequences that regulate replication of the

vec [ i

and "o P Bent B End Fofl reRblcd SRRl AR 2L dralson
purpeses i aiddast 305b. atleass I4@‘l',<t ptdensb$0%.cat leapteliOf/s at leash 70450 8096, 90%,

R e A Y e N e
refergpiecaduence may bethe dangthl & tirpimoeunoglohelircamiableslomain sequence.
resi stance to drugs, 25such as (418, hygronycin or

et RehhB%AL&R” 1@ﬁ1uﬁo%1&§ﬂm%h£blé PnhAfihh iR glBGhiPVark8 ke
been introduced. Sel ectable marker genes include the

regipnairipmeridied o inglyde asufigipnmpbgrefdiumep frapgworkangiRe poid
poémis sGéH th thd M}na%yb%ﬁ@waslesr@é@&aée@ RoAdRItlahiiGAuhOEthic
and the neo gene sel ection In an exenplary
respgrse éna haymat kgeath i DrseriptionpeE dwmenized” immuaaglobiding incyde, for
exfl 1L, 9%6,43PP1 NG PRs 4N thereof, a reconbi nant
pressi’on’vect or encodlng both the anti body heavy
e e b R LRSS, o
string@R§, R Gbiydfigh st¥iddenby &d’iﬁltfoﬂgodﬁﬁctrﬂféﬂEorﬁmﬂfnﬁfcﬁlh?lindlzanon and
vector, the anti body heavy and |ight chain genes
waghip Gpidangeifordregforming bybridizabinm sactiqns samhipfoupd in Current Protocols
in MeReliah BloYogs! RAR ‘W’lﬁ: (@ SQns; Ndie i(1989] 6f . P@3%V%1ch%ccl)\;'l_porated by
adenovi rus and t e, such as a CW enhancer/
referengep tAsiueusgnd a%aqueev%meth?dsmre dascrahwdon ehesfReence Apdveither can
be BLAMBpELifig ﬁ%ﬂidﬁ%ﬁ&nﬁcﬂdﬁ%ﬁﬂ&ferﬁ téﬂéﬂemear@asq’ewy ¢hSoRf
transCription o e genes e reconbl nant expressi on
stringertcy hybiiidizatioa conditons IDEKRodjameshlopide/sddivm citete (SSE) at about
s Td Tl She Rt har B cd M S S B Rad P RE ol of

theMi@h&daq &k G—‘rd:réaﬁéﬂ‘t&fSGT(lTﬁﬁﬂoxh eshgarl bﬁnd&ﬂicﬁls)} M)trhlerdﬁm‘n wmgency
al | ow for expression of the antibody heavy and Ii

hylsitization sewflitions a& 6 X S5Ci 2 abgpt r‘é G &l &y opf ehmt)walvashes in 0.2X
ss&“b W §%tddt b@g‘%ﬂ Qf?fng g&:ﬁ)%tlog 'cgllld?ﬁ’d(ns it GQ@SM About

at e 10us ret I'nant expr essi on
45%8 dbliswedtbyams foemiord Washéiat0. 22€85$G,,0. B% IS&xStat 66TC; and (4) very high

s oL S b it S B e SO N e
by%né blbrﬁgﬂe%sﬁé!;rht bexi s, abesD ¥t &€ r% )’lug’rhitﬁﬁ'ggn%gf&ﬁmbns 4)

a Protein Aor Protein G coupled matrix )
arﬁa‘.ht pmﬁemaésommmnman@ thechaesthatrshogld baused unfess etherwisscppecified. The
. i [ n
dlsie{%)gﬁjrgﬂchﬁas ﬁ\}/c%lgga {i@tco ;I@Pﬁ? g%&'ﬁ gdr% g%gmnf%léh ﬂry‘@'gf ngh
strdlgemslymo @hudlgGacrd Idescubethqr@n gf ;ommmnmt thercaf g ayclew acids
en?%ibngfa] 5 m%ﬁr'z)l%elr% gesgrntg:rc]lth-ele-%:;lli r@l’?’e?n;ﬁ 1%%' q%?ds cg% é{] e%érég leLgtE\ or
within 3'0330&1&6Q‘Vdﬁ’mEhgthbémetréfatend:dnL&leg:l gcm)SMeamcbm acil can
ed for effector .functi
cof ORGSR e aim e R RO b ST S,
Adv. Innundl' 51:1-84; Jefferis et al., 1998,
201 AvnieBn birkking proe: may Ieyp mutationn - Gare dnabtrasa twot erformg and/or
: P @-n'afa1§: Fi%tlei% BEFRGERe.8Y 8 L&MBervati
lm%ﬁﬂﬁlgpgfgd%%Q R@t §cbsy_ tes ?%g%}esﬁ%'éqeg rvative or
nog-esseatiz) emdahoragid swbstgptanmy whéch2igot e asubstantial ¢ffegton the protein
al so include other eukaryotic post-translationa
nodi fi cati ons. Anti bodi es can al so be produced
by a transgenic animal. For exanple, U S. Patent No.
5,849,992 descri bes a nmethod of expressing an anti body
in the manmary gl and of a 25transgenic mammal . A
transgene is constructed th3at includes a mlk-specific
pronoter and nucl ei c aci ds encodi ng the anti body of
interest and a signal sequence for secretion. The mlk
produced by fenales of such transgenlc nannals

o o, ' . T
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20val ue or EC50 value for other receptors within the
test panel (e. g., MAC class | nolecules) is
weemsiisemed to be sel ective toward FcRn. PER/US2009002536
endothelial cells or epithelial cells expressing the
furﬁﬁgﬁ’ﬁ QP RURer For RO a%é'&'iééué? guﬁsﬁﬁﬁf)ﬁ Qiff B {o%tgch@ e will not adversely
endocytosi s or transcytosis of the cand
affegithiddegi¢ad propeies, su¢hf dsrinding @van@ml@rm@md; ee., using the method
£ or recycling by FcRn can
° Egagéggﬁre%xﬁgg%@%éﬁﬁgﬁﬁﬁzég)IabeIed anti body in the
presence or absence of vaglous chen1ca| and

di f 8r dnmupegiehulip damaing, zeters (. Boragin frogn § ﬁf’i"t?é’#c‘g cgpstant
doﬁ\fafn%?txmhﬂﬁoglwtﬂlﬁ%lédﬂe@r IhmBhdgdisdaliRdoRaink %Ycally contam fwo pB-

phar macoki netics study in rat, mce, or nonkey cou

shdsts i]‘osncfdmfmbwt\mweh Bpﬂ%radéqgemjemnsawgld dlﬁ@lelpémblmdt(S@cRg A.F.
i ndin rn1n|n hal f-life in

Wm e o ? Pa'f??a\?(neﬁé 4 %vﬁo und'; €%§ fe?(?séct of the

antlbody can be assessed in vivo for potential 30use

i n Assifdiesdn a8 imgureekibaly vaniabledompin saayenge” refers to an amino
acn'd@gal{féﬁémﬁlélpé’aﬁxnﬁ EHees?rh&tUﬁ: Jf Qﬁ uﬂﬁ“lh §b0lih Raridbfe domain such that

presence or absence of a |abeled IgG or the | abel ed Fc
ongor mprIR regiens prpposiionetinaoaformationsyitle for pn petigsh binding
sﬁé hleor e§%ﬁbl@ Adnd G Gflé; e lnfh 15@u&r a?lscﬁggﬁ o?{hetal?l?noczﬁ:ﬁw g@én%e ofa

I's an I cati on of t herapeutic e I cacy
naturalb'mcvanng wardhple dRipRRMAE gXanaple, tBOMA@SICT M@ SNlione, two or more
N-2>? g-tfggmﬁglsa%gﬁee ?ﬁlésh ﬁt%hé%hﬁr?o“{ dsp{ngy knqrﬁ%e 89{'@1‘%5& u%@r?l’ons or
adginianahermirtal aaino acidp@s ntal)'mrﬁude\mhem hltermﬂnsdE @ embodlment a

poE%eRé}g%wﬁ Ié{{c]: %%1 %rbrgll? ob\librI iy Hargﬁgehcg? ndr{ sr%g%earllgt%f;z?n aoncna?e with
anaﬂaaﬁhahbgloblﬂhf vagiible dbmbiaequehccl fortoaesi bindhng structure (or

i ncl t her peutlc co Siti d. di agnosti c

“ait§e SVNEOHE O €8 o S BHE et pie B EIRain S e B apeture.
FcRn- bi ndi ng anti bodies for in vivo i magi ng. 10A
phafTira¥&lLeri \athajn efshbeptibotlecandbrthesrindlyrdsialide padaga berdy or light

ch%ih tclmi gflé%/ e«% 031|, toqh%&g] ?)IH? hgg\fy gﬁ?ﬁ“ﬂuﬂg ltoglrl]lljncchahnd respectively.

In abscmmdlmentdhb antibody ssgettrameranh dwcb heavy iimundgdebudin ghains and two
llng X!{S Iallgqog%#:clan cl}é{nrsa\\yeeﬁrénbgheeheapr &l %PlnYmuﬁo q[l)ﬁﬁ{x cllla%s a{rg inter-
comaarc&dﬂay,raag disyifidathondar Tiegphedey cialm anhmantl rsglmatnchlde:{ tthrexg d,omams

oyt SOl offe et R RRRG inCeBRGLTeRRY fpS ariavi
regio@bBtle heuva andtighticRhing cbnm’uﬁﬁzﬂﬁihdlh@ &orﬁﬂﬁﬂ(w deridtowith Beantigen.
action of  aci s@an ther n tur

The ARy Siedons RE! fypically me ‘%fhng ek &éﬂhﬁ%bﬁ% host

tisdfeS 8PfadidlL ineAldingl v&n@us&ﬁllﬁ of thalmlhﬁﬁeadyﬁt%mt(b‘g @ﬁ‘édtélﬁﬂlls) and the
bi ol ogical activity of the parent compound and does

ﬁrﬁ&pmpﬂwﬁf lghsf thelassicakmplsmenb sXstnt al hede e cangibedye dncludes
mtﬁetgmmuﬁgélgﬁ‘ulmsgoMypesel?AaigG, 1gED %3 Wi WEll %Céubty es thereof). The
such sal rncl ude acid 5
hgabl@ﬂatqsaﬁ tfsamwnasiab%asr@aymfmsﬁ kegpa & lamedag 1 qae embadiment,
S
théﬁlt%dy ?Sg‘g'(l:yé%‘yl&t@u; %O%beg)?{fga Hﬁ?ﬁdf‘?ﬂ‘h ﬁJoang &gf &%@ﬁd»‘em
cymrww a@d/ony@mibm@m:nedm@ﬂmmt@m@ phosphor ous, "and
the like, as well as from nontoxic organic aci ds such
as aliphatic nono- and di carboxylic acids,
phenyl - substi tuted al kanoi ¢ aci ds, hydroxy al kanoi c
acids, aromatic acids, aliphatic and aromatic sulfonic
acids, and the like. Base addition salts include those
derived 25from al kaline earth netals, such as sodium
pot assi um magnesium calcium and the |like, as well
as from nontoxic organi c asknes, such as
N, N - di benzyl et hyl enedi anm ne, Nnet hyl gl ucam ne,
chl oropr ocai ne, choline, diethanol am ne,
ethylenedlan1ne procaine and the |ike. The

o " o - o - o c —y
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An FcRn-bi ndi ng anti body can be adm ni stered by a

variety of nethods known in the art, although for nmany
wap@biise2 ons, the route/ node of adm ni strati OPCT/§S52009/002536

i ntravenous injection 25or infusion. For exanple, for

t he DaR 8k nbfe rapiBhd &@B'aﬁﬁ@o thE b miFRard e At e B MUNRAd Yor

can be adm ni Stered F gravenous infusionat a rate
exypplecong of mare ohe vapiablegegions can ba hympamenefieefivelyumag. For
ex&lRSE, Sk oﬁhx%HJ ofthd @D?(QQaW Hifnaf! g fie é’éRFH#@%DREhﬁc CDR3, LC

route and/or nod adm ni stratton will ‘vary
CRReh 6P 1AB2.40d .G GBR3e Eaghenf thelight chain CBR@ ean hﬁ luman. HC CDR3

carf BORHhARE rﬁr@ ‘or hlife ?fthé frh QQwﬁﬁ&s'@X b@ﬁ A RY g?h 2, FR3,

a carriér that w protec conpoun aga
ang ERé af the HiohLG.sInson8 @obndimeht, eld thedtanmsverk weionk artelhoman e.g.,

Lncludin | ants nd m,cr o neap sul.ated d ver
derlved g rom agém% dseon}aa 8a%l 8y & hema ms)a{e %fzelﬁtth pro@uces lmrXur}c))élobulms

or usendhemmoifmasz aetlhw @mmbodyxhenaclmmn quxley@ersrawjgdndhse

seiRreRenle bRy Saary e Bl R Ot TP & PP gegions an

be ﬁumbn bmﬁmh@etly Bitaa e oﬁﬂérﬁh@d@ﬂemr atg@@e‘roavs 80K 8%)\80, 92, 95, or
ai ned and nt r ol se Drug
o8Bt QrahSersye b IRy Shb By RUBH OreBeot Ny gLy oo

Dekker, Inc., New York. In certai n enbodi nents,

t he Adirdripbs dﬁamayibbéy eandielepcaiddiby bsirmne@gldbpﬁn esrEmplasggment
the\l\@of EQQnﬁl%ﬁ/rhﬁlm%hler%ﬂh %iSbu?lﬂ &%ﬁ Ill[{@llﬁo%ﬁiéegkagyﬂ% qlugbc%a alpha (IgAl
andi @ﬂsﬂ)r gxﬁ)mmﬁgGaIIgGZ HeGaigGa) delltd, npsaloh andimgrcosstdnt regival denes, as

ti r ess i nt ot abl
s Bl By AR oo BT ARG peghdrCasn P A Qengty jmmppgelobutin
“ll@lﬁtaﬂhaihhqﬁbmﬁ Q5 KDaasd 2l 9 binoakideyare éﬂmbdabhfmmvmdslerragdo:bgene at

or.ate excl d used in the form
tnq NS (oot bR o ReigH o p Riawd SF i e Teanision agne at the
c@d)HXtehﬁmu.s USHIPRALA nﬁmuﬁagwlﬂﬂm “Nedve lchain&Nabdu 80 KiDg&r 44®amino
adm ni ster a conp gund cl osed herein b% of her thag
acidal arstSERIATIY £ARAGH SY AT regionggle (gRouf dhRrmuArifs)agd one of
thEQRer atfcn@memm@dlmswmtreglo@ BerfeS A B aintd @hcdditRy HBHB3YAchino
with, a material to prevent its Inactivation.
acfplar maceut i cal conpositions can be administered wth
medi cal devices known in the art. For exanple, in one
errbadi ‘fisihdted (&)npioal[mﬂtref&si oal comptmtisd thatis rahaved Gemaat least 90%

herei n can be ni st ered
of Ablett BREETnRpET 2P Ararel Hrar T Eud 1 S ptedslsipogon can be
obﬂaﬁieﬂp ICanipositions produﬁe&z&flﬁabmy efatitaliyedah de “6dmposmons of at least” a
ceﬁ?la ggrle%géqu%l%ﬁtl;egﬁ%g%/ ﬁcgr;])\(;gu at%{o%&%%g%ﬁn?qr%gss is at least 5,10, 25,
5007080 9, 82,5b98, of 89% BRI LXEikMARS oiTBAYs.Ni ghl y
hydrophlllc conpounds To ensure that the therapeutic

COMRRUATS Bkl ORotk A58} O LIRS o DR il of okt porion
can be osone
themmﬂﬁm&s @&oﬁod“rﬁcdﬁdht\uhlclm gasl a lpﬁﬁormsleas&me paﬂlcglar cddf@mation

5.374 nd 5, 399, 331. The

rd?ﬁﬁ”?&ﬁ%@"ﬂﬁvmg %ég’858m8 ﬁBFg?nnletles that are

sel ectively transported into specific cells or organs,

t hud\ ‘@REAEatialy arg@p@mddm@ledéﬁ residng thasean beeltgred frgmythe wild-
W@?&?‘%@ﬁesaﬁﬁgblgang%ed’ t oatg?%\“;tl 8gy’§ﬁg§§€%olo lrlrum‘gdeg/ ltrhgat

response (e.g., a 25therapeutic response). For

exanpl e, a single bolus may be adm ni stered, several

di vi ded doses may be adm nistered over tine or the

dose nay be proportionally reduced or increased as

i ndi cated by the exigencies of the therapeutic

situation. It is especially advantageous to fornul ate

parenteral conpositions in3dosage unit formfor ease

of administration and uniformty of dosage. Dosage

unit formas used herein refers to physically discrete

unlts 3OSUIted as unltary dosages for the subjects to

o, o e o o,
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STABI LI ZATI ON AND RETENTI ON I n one enbodi nment,
an FcRn-bi nding anti body is physically associated with
wa@20miigt7g2 t hat i nproves its stabilization and/ BCT/US2009/002536
retention in circulation, e.g., in blood, serum
suthbém?zhly é?ferig%QBBf‘ngJal YRy, ’wlf‘eréls an béésé‘ﬁnal"’%ﬁﬁﬁo aeidPresidue results
0, . For eXanple, an FcRn-bi ndi ng
"1%ﬁhPB@H$ecan be associated with a polyner, e.g., a
substantially non-antigenic polyners, such as
pol Yid phthen epaaeﬂtds&daﬁmptedtm’f hd ‘aﬂmmstérdepareﬂuiaug\’bh@sed

ner s ar subst ntiall h
e RETeRGS ol nren OBeetah e e A R AR Oy
by #éuibn, 200 ifdPudRb)AithodbliRf&ioh Ointravabis, ﬂntr@%s&ﬂhr&hﬁh’dﬂenal
15,000, and 2,000 to about 12, 500) can_ be used.
intrathesalnipiracapaitarHigrperBite]dinfracasties %@9“&% "Héaperétﬁp%aﬁa@arrachea'
suHcQtaﬁed’t\@ts%BaﬁithHp|nﬁraﬁﬁicm§?rsubcﬁpﬁrlar fNpstagaid, irﬁraspmal epidural
yvinyl polyners, e.g. pol yV|ny al cohol and
ancgmrrysr¢rn§/1|lp»9¢tm|amémf@om non-limting list of such
pol yners i ncl ude pol yal kyl ene oxi de honopol yners such

as Tholeynas fpolypoptids ve Gpep(iREGVhizh ns! beprsepipteedhangeably) refer to a

R T R MR W

and 66 o3 eid 300, Ulbdvlet 800 4thinb B&dbiﬂéﬁgﬂﬁm pOMRYeptidesmay mclude one
mai nt ai ne KITS 5AN Fcﬁ&tglndlng 3 Pody qescrlﬁ )
or meredinauEah aminogcidsi drically the pplypentide includes only patprshamino acids.
%ﬁ'oté‘ink t4n inélQde &?éaim&e pélpﬁéﬂﬁﬂé chaitis| W@ESrdingly, fB term “protein”
eRn- bi ndi ng anti é ., a_conposition that
enGoHIasRgE BOINPEPHERN fbwrﬁ iRy p&ﬁtppwwan alsiel incBidE PBmeN MYre( b)
mddﬁfc‘aﬁ@fﬁst 3 Q thy@@styfartlbﬁlamla_ﬁﬁm' m&&mlhﬁﬁ?ﬁhltl@?}tlﬁfdnahn%rfonh

be escrlp IVé, I'nstructional, marKeting or ‘other
Thertare smpll peniide’ edndheassed o debraibrepRbyaentife st ishetvase deind 30
0 | dy for the
am% cpdés?tl %ﬁéﬂﬂ Be g?@%&%hﬁﬁ?ﬂ%éﬁg? %d mat eri al
of t he kltacls no Jmted jnits form

enb&diPrRARY lactiqally Fﬁ?%wrrawpbwarefwaf%m SFouoL AL ghdossees and

for ;féfl@dld’fﬁttin%rhe@&@% a0kl the Besited bRyph It Typlcally, because a
nol ecul ar wei ght of. t he .conpound, concentratlon dat e

prthy'es&ﬁ dose Fsdﬁed WstbiRCts Prieytg Qnakansarlier stags ofdisenssy then,

pr(ﬁ)ﬂ?laét%atl? Efrtbtivk AmBMRR vAITIBE WsEBAR thelthGapefiOf FRHe&NR! amount.
erial " relates to u5|ng the 15anti body to0 treat,

di . . »
B R Ll N

usddterdin foorefentd DAt amimbacidalr nﬁ(&ac hcid Lset;ﬂ:endensettrcumtains asufficient

gler an FCRn- bi ndln n.a suitab
G R S 2 PR ot b BETHBEEY B - ppengd gmino acid
subsfitdiofis)iatrii) Ridlesi@uesdn nageotides B a REodMEEn®hcid or nucleic acid
seqienes P 16t 18 1 i iseri] 50130 R BT RICE P bpauences Rave (orencode

pre&RORAVIRY) bimitaP Bctivitiedl dBL 4 Binding BEVEH] DbindiAB phefibrédCor 2

instructions to adm ni ster an FcRn- blndlng antlbody
biodogical aetiyity- gU"BF gese of éntgj)odle& the segend zgmgody has thersame spemﬁmty and
had'@VE305090 b1 AL affindts réif¥ive 8 heAdimeaftgsne di sorder (e.g.

rheumatoid arthritis or systenic Iupus erythenat05|s)

For _exa rial can_inc tructions

SR s Slaf e fEPaeTh o Bt IBSHAPRL S 0% P o e
seduepees disclosediatdie e alsiotpart affi cHidweppliehidnl O somendentibid :Wentks the

The informational material of the kits is not limted

inits form In many cases, the informationa

material, e.g., instructions, is provided in printed

matter, e.g., a printed text, draw ng, and/or

phot ograph, e.g., a |abel or printed sheet. However,

the informational material can al so be provided in

ot her formats, such as conputer readable material,

vi deo 30recording, or audio recording. In one

enbodi nent, the informational material of the kit is

contact |nfornat|on e.g., a physical address ewaH

o I T a o o o o
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15preferably is an aqueous solution, with a sterile

aqueous sol ution being preferred. Wien an FcRn-bi ndi ng
wa@ndoohsrty2 i s provided as a dried form reconstPCTVUBTNG/I002536

generally is by the addition of a suitable solvent.

se Eéwce%énm%&tan b€ about 8%690%,891‘9@'19%, 95%,D84o%, 81595, 98%, 97%, 98%,
optlonal y provi ded in thé The Ki't can i ncl ude

99%9& highermba éddsm é@hﬁ@ﬂﬁalﬂ@ﬂﬂtltwl%%wb%@h‘t nepieie agid agsgments
hylﬁﬂhf eGfRer sggpﬂl\réq{gﬂgd@mdn%gamoﬁsr(e 39 %Egg?ﬁﬁew&idizﬁm

contal ns separate contal ners
corslginnal totbe @@nplgmethétl@@rrpmb i Theowclamcndﬁmwrbamretmalm whole
r 0
celgglhfa adleﬁ dsatF or lﬁégmaﬁy puriife ngé%gdﬁl%l?}gpu?é%
|nfornat|onal mat eri al can be contained in a plastlc

s| edpldstispl significapce qap bsdpisrmiaehbxiamyeart kowneethods dixgmglary

staﬁétﬁm&&ssm@lﬁ;dé R $thden® 130 Madh rwﬂmezmom -Pardthéifit Rst, and
undi vi ded cont ai ner. For exanp e conposition is

Wilconersiancrarametrie satissical]test. Soras stafistiggly Sr*ﬂj’éf @Rbelaygaships have a P
val?% Bﬁeﬁqgant(f‘@g &I(POZ e bl %maﬁ gq:]?@tt:mgﬁlta Sh& a Hfﬁ‘e?é'h%e e.g., in

rm of . I'n some enbodi nents he kit I ncludes
spegifisity pubindipg, (tbatgre statisiead by)significantde \ghc?walueédh@ia@rﬁla@@ The
ter@é‘cﬂd&c‘%m‘% d{"g“ tig{e” MRfeFat "‘P]cg:gsce r@és‘é‘ﬁ oﬂ fﬁe Bike, e%.,
osage for ed Herein
whmhtdnmmid distifgnishalla npaléatlwewe qkanttltatlm: Idlf@@w@ lp:tvmealtwo ytatgh, and
mai%flﬁﬂg %n ﬁffea}n&)clél é a gtgﬁﬁtlcﬁﬁ'csk oaggﬁ ft?nlehg'et E&ﬁ%@éﬁé a\lzv% states.
30ant|body The containers of the kits can be air
t i ght“thegaperticaHy sHetive gosags pedulaiens measurablepapaetsrre.g., levels of

c1rémét§1%q%@ a bo%Yé@iB ra@Fa'th&)ally %Qﬁillf Rfint ldbgHBY ortdt Bkt about 20%, by at
t1 onal i ncl udes "a device suitable fo

leastclypyti49% Ay rblgash Rbquk 60°%Goprduy it toagmbowt 8% rehﬂs«;/?q tmgéated
! ' er
o280 PR 6L Ll LS80 TSNP O 250
autpipgrdenitys omide, evalpatad in anankmal ehadebgygtentavredietive|af effisecy in human
h
oo SRR LRSS, 1 AR TR R th o8 ey
exadmsmgctﬂmﬂrbdltﬁ af the compounddas nwdnlatemmrametq:mmvmm ag., by kisays

e. ... by .combi ni.ng conponents described herein.
k“ﬁ*é%&fﬁﬁ%ﬂéédﬂ%muno%ﬁtibodies that bind to FcRn and

identified by the nethod descri bed herein and/or
det Qe fransesaind agvaptagehefrtbpdstantdnesntiondhbsepae mase apparent
frofft ht FdiloRng dERARE d@gehg BRUAAN PRBGHRERS SF @k Gl chorean
| ect {o treat vent, and di agnose a variety
mcdn‘de @hy oeraleinationjaf @aum‘:s@sq.rdv@dﬁleﬂemMn 80 gass dpefethe teror
» or ex Vvivo.
oGkl SR hP ob bl Bnfles dldod O8O0 2 her apy
i n an anount, manner, and/or nnde effective to inprove
a condition, synpton1 OF RS LEfs associated with a
di sorder or to prevent progression of a disorder, to
ei t ibe fodlowingt seguencadlignmengniof 4 baman lﬂw@glraé;d\amhamarrano acid
seoélla?c[g&%th\?ag 1t gﬁglgnﬁ%lpha &a%na?mﬁg aé !i geg]élerll%et Rr? egengpi%r&e Rn arotem can
inchrletohe ofthbgeasd sequdncrm,yorkaefrdgalehuhadoﬁ agl, hd!’ragmbqlte’ﬂthouﬂ'ﬂ\e signal
suq!ect can be a human or a non-human aninmal, e.g., a
SCWSH<human mammal . The FcRn-bindi ng anti body can
be adm nistered in a therapeutically effective anount,
e.g., such that upon single or multiple dose
adm nistration to a subject, the subject exhibits an
anelioration of synptons of a disorder, e.g., an
aut oi nmune di sorder (e.g., rheumatoid 20arthritis or
system c | upus erythematosis) or of a paraneter
i ndi cative of presence or risk for the disorder
Exenpl ary di sorders which affect many organs or
| ocal i zed organs in the body include: Miltiple
Sclerosis, rheumatoid arthritis, inflanmatory bowel
dlseases (IBD) Iupus and ankyI03|ng spondylltls

~ Y " o N 1 o o
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Met hods of adm ni stering FcRn-binding anti bodies are
descri bed in "Pharmaceutical 20 Conpositions.”
w®riwabi7e2 dosages of the nol ecul es used w || deEEOS2009002536
the age and wei ght of the subject and the particul ar
drug useg; Ihes.gntikodi es can be used,as. goppetitive
agents to 1 nhibit or reduce an undesirable
o_HRPAEr adCrV G OPeALGLL LB ERGREE P ESH R IRV 8P AR BB Y GG EGRQQYLS
a_Agent  ardsdre-eRivilherwECARrbbrMeinavestisr 8y wiRALERoyLT
used to deliver macro and m cronol ecules, e.g., a 25
gene into the cell for(gqﬂgagherapy pur poses intoatgoernain
endot hel i um or epi t hel i"dm‘and target only those
o_HiM e e YNBMRRESBRSCAGVWENGY SPE FEKETTHI@ T BB ILF bRAd KBS CHeGPh ETLQGLLG
o KSR t OnEGldeX S ceR MaRb Rl oot kOkLFEedk R hite PetioBOLG
t herapeutic drugs, a conpound emtting radiation,
nol ecul es of plants, fungal, or bacterial origin,
bi ol ogi cal proteins, afd #ktures thereof. The
o_ByMant 0XECcHbNUGS TERLEE HFMTIITAR @ TWaE BIPE YA 6 Y RWOQODKAANKELTFL
ot ox el
B Y ol S P S
energy a-emtters, as described herein. In the case
of pol yp&pfPee t oxi ns, recombi nant nu® &P¥1Aci d
o_teolvni qereSrHRAREHIERARSRTEWKOE KXGNBL AR SPAF SWLCL SNFS FERPETOLRFLRN

at t e%%?%%%LE&%EMS#P%%yE Og?ﬁl&ﬁPéﬁé&?é\&%%l&Fglg{PP%LKFRFLRN

—~pol’ypep e comnpone ere as translation
fusions. The reconbinant nucleic acid is then
expressed, e.g., in celdsioapt t he encoded fusion

0_Relaype pihaterchsmrcatsds riak §envradiev et oc1vddaeLAgeBRveie ndi ng
o 80t body,g N%GQMEF}QAW&&E{M beRRE]cBVerdsAti AL
“emtters, for exanple, a radiolsotope, such as 1311, a
y-emtter, mhicq, when | ocalized at a %ﬁtﬁi results in
a killing of sevePH™T&P ' di aneters. SEeP G, E
o_@nghel: , SPARGEVY ST VIGRBSUTARPS VCGRHLW REVRAGE PANWE SIRGODTAVRLRIPGEAQ
o kRE Therapeubi.: 956 104 /ARHE QAP rfitk oiPL IR Otk obebrkARERE e
“Therapy", Monocl onal Anti bodies for Cancer Detection
and Theraﬁ%i R W Baldwin et al. (eds.), pp 10303 316
o_HACNd e MPEVPIMEERAMBE5FER 3Pt 15ui t abl e radi oi sot opes
o REE! Uder@r@Vivitranrs, (SBghpaso:212Bi 3 213=-.5 til and
211 At, and b emtters, such as |I86Re and 90Y.
Mor eover, 177 Lu nmay al so be used as both an inaging
and cytotoxic agent. Radi oi mmunot herapy (RIT)

usi i bodi es | abel ed wit 311 QY, and I77Lu is
unaafe Mleseseaionst Blaronbscl » GiAn R miéreRfiuinaiito e
seQic@td Witle ardt pdinfireglebalatamino kéia sgfiighdeC @n exemplary FcRn protein can
. ch ract?ristics 150f thesg three nuglides and as. a .
‘“?'lé@“tﬂ"@ of fhege WIOSERUENGES: PAdirRamRDt tharol -8, &fipgpyent yithput fhg signal
se@iedled: to deliver maxi numradiation dose to a tissue of
interest. The higher beta energy particles of 90Y may
be good for hul ky tunors. The relatively .l ow energy
beta par tsl'gé’T]g%qu%’ © 1311 are ideal ,Bg ‘lﬁf"g]o%{’l"\’/i Vo
B xheharla g @13as T AORVIGLLSIESLBA GARTRXI @0 SRDP AET G SIS LN Y VG HHRSIIEVDLL
di sadvant age ot al_i zi ' cont r
oy hae R el B EE 2o bR Ry S g
nmm 20r ange and delivers nmuch | ower radiation dose to
bone narrow conpar ed t P200%cropkebadii ti on, due to

B2¥ng}2.‘|g’lg{é 2 (%ye\}}f]-fsdlxr%g\éa}lg?{é&ﬁ%(%»EEY&L%WP?Q@EF;t\c%gﬁ}i)\férﬁé?ﬁqvanmm (SEQ

r. As a resu

activities (nore nCi anmounts) of |177Lu | abel ed agents
can be adm nistered with conparatively | ess radiation
dose to marrow. There have been several clinica

studi es investigating the use of |177Lu | abel ed
antibodies in the treatnent of various cancers.
25(Mulligan T et al., 199536Clin. Canc. Res. 1:
1447-1454; Meredith RF, et al., 1996,1 Nucl. Med.
37:1491-1496; Alvarez RD, et al., 1997, GynecoL Oncol.
65: 94-101). Use of the therapeutic nethods to

o, . e I o 1 Y L oy
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Patients having M5 may be identified by criteria

establishing a diagnosis of clinically definite M5 as
waedoongdoby t he workshop on the di agnosis of MIC1/BSBe/002536

et al., Ann. Neurol. 2013:227, 1983). MS may al so be
ipic@agnosed by evidence of two attacks and oligocl ona

bands of 1gG in cerebrospinal fluid or by conbination
Bagragn afd FNWF%SEE\‘FDWégH@HEF@TBTETPWqR CIOHEEFARYWORDM (SEQ
ipada:gbcl onal band of 1gGin cerebrospinal fluid. The

McDonal d criteria can al so be used to di agnose M5

McDonal d et al.(2001) Recommended di agnostic criteria

for nultiple sclerosis: guidelines fromthe

o B s RSOl
inatudetthe followinglseqiencdse use of MRl evi dence of CNS

i mpai rment over tine to be used in diagnosis of Ms, in
FeM@pha bRt sefenddibhb fabiensCl i1 ni cal at t acks.

GT%’JT’%&&C&TXSGA%EEMHGTQ%T%’%éTjGe}\&Gﬁ&éC%E%F?éé?{%%‘C&_%GGCGTCCT

eval uated I n several erent ways oW ng

GG?@JC@E@JG%E?Cc%@&m%@c&%ﬁ&cﬁ%&%H&%G@éé@%&&k\é@ﬁ%%ﬁsﬁ Bggraccee

treat ment wo exemplary 30 criteria incl

crré@é&"c@«ﬂ% &&%é@x@ﬂ:ﬁ%& %&c@&i{%céEcQJc@%CAcé@cerBQ&%?éé’d&E%c&EcT

exacerpations on magneti c resonance I nagl ng)
TIRATE SRS RBar o 00y 20, ad 1By TR Bt

TCéy&E@@G%&C@X@GH@E’I%E’GJG%FT(Eeéf&eCT&X%G@@&&@HA%E‘A&%GQ&CTACA

neur o I C | npal r nent y prior to treatnent
ATR&;&TSEEG%G@({A%G&%E#@FSQGJA TE%&&G&%CE%GHMGESA
tens pyram cere ralnstem sensor
e Rl e L

ceRé Tﬁcz![c@@%’c%?ééc%%?r Fs{;‘@%t o cTE&;c% a&@%@cn"c‘é CA@GCCA

ecrease Ol one can 1 ndicate an eCtIVG

AGB(%%E%C%E&%&%@TCA%TT ge’l‘CAAﬁCg\Gégé\CZ? GG& ?G ACTGGCC

synpt ons assocl ate tiple sclerosis,

CG C%QTC&:%QA'H%G{‘ A%@&(?I@G&&RGEIJ&%A%&B&&%C&%%E(EdAQS'pCACCTTCCTG

erern, inc tic neuritis, pl opia, nystagnus,

CTQ?MT@ET&X EE&(.%TG& Egé&ge'}'cv%%&ﬁ&??é&%&m‘:%b TGGAAGGAGC

nmovenment a sound phosphenes erent pupi | ary

ccgsém%exqegcee&%ﬂsccag&%@Bﬂcﬁé&&TF@&w&%@Eeﬁf@GCAGCGccmc

aresrs raparesis, plegia, paraple

cT gmce!Eﬁ:%bénGC'}QéA%ItcE’%E%C@GC&WG@%C%@&&TGé%Eé&AEé’GTGAC
ysarthri

at roph asnms, cranps, hypoto

TTg!écgc{&g&Ac%gﬁ'cg%ﬁgﬁaggg@e Tcaqe&%&%a&&aﬁmgmqsmmcc

rop, exes par aest hesi a

Ac?ﬂc?r%%%l:%ﬁlr&ecﬂféﬁ ééc,%é‘cm%é‘&%@?é&b&e ?szx%@%c%%ﬁ’c&eccm

propriocep unction

GTgEJrc%S J%@!;T&@ %%%&m%c@’f&ﬁmé&%?ﬁ c8&AEE<?c{:%ET GEAGGAGCT

ves ar ataxla, ver spee

m%%ﬁ%gzgﬁ?e%)égs A @é%éfcl’?:gg%& ﬁﬁeﬁ%‘&'&&m@c‘?&éﬂ %éA%RCCGGGG
Tc@%JwHéé’JAcé&{JLEE&éAgE%&Xé Arearbét %%&%A%Tg}(c%fr&'@c%k&{bcec

COﬂS IOﬂ urgen

cwaﬁ&%lrgéd&%&@ﬁce@;@é}%STAAS{EQJGQ%TRET?A%?&% #i"f/cﬁ:mdéﬁ%gﬁ%%%g&%m

enot 1 ona

rfef C.‘*Jsﬁ‘é”a‘ﬂ%&?%%%%‘?%%“ B B kR e Raeggeancen

and sl eeping disorders. 20ln addition to or prior to
human studi es, an ani mal nodel can be used to eval uate
the efficacy of using the two agents. An exenpl ary

ani mal nodel for nmultiple sclerosis is the
experinmental autoi nmune encephalitis (EAE) nouse
nodel , e.g., as described i3n (Tuohy et al. (J.

| mmunol . (1988) 141: 1126-1130), Sobel et al. (J.

| mmunol . (1984) 132: 2393-2401), and Traugott (Cel

| munol . (1989) 119: 114-129). M ce can be
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20l upus include painful or swollen joints, unexplained
fever, and extrene fatigue. A characteristic red skin

WO a®l/18Ery2 appear across the nose and cheeks. Reshes200®y02536
al so occur on the face and ears, upper arns,

créet @t foTTé AR S recTaRthdANER cTdArREFCASYFIRA B A @A ch bdeS TTG
i nclude chest pain, hair |oss, anema, nouth ulcers,

co@tdaRahRA QAR RA B AR L DGRE SRR, {s26%D kibgiM col d and
stress. Sone people also experlence headaches,
di zzi ness, depression, confusion, or 25seizures.
Positive factors for SLE dlagn03|s i nclude circul ating

anti-nucl ear _.anti bodi es, anti- DNA anti bodi es, and
ant ThespHckit eidarapece okAn prawplyy humag Feka (esiaygels domain) plus

GPU BN Alkequbndes @8Hérdbe bBIAG ¥aRE foRfl beRy. al | evi ating SLE or
one or nnre synptons of SLE. Lupus, as used herein

AT%&J&%@C(’%@E%@Q %GMQTMB T@‘P@ﬂ?:E!mtdctréccAEWdBEcc

ENI A 30 TP 1s a | sease of I ncreased

CAC%&Z.\%&@DE%TCQ%%?&&ECQ&%‘E&%E&&%TC%@E Gg@é GEQ&I—T%TCCTGCCTT

ant i les that bind to specific plat

CT&@E-.F&@&@% eéc cAb&cR {@ TR @S hcAEERRAEERccacaacce

opsoni ze ets |ng fo destruction by

TG’F&RE?I%QQI%GGME&%‘eC';JG%ﬂTGEJZE;MA%Agﬁ E CJTMAGGATCAA

I nvo ppreSS|ng the 1 mune system causes

GG@A& @’?LSI%G CQ'!:"lgere\?L(fq;TT&&%@éMT%E&-CpéME%GGCCTGCTGG

anti y can be u intreating, preventing, or

GC’@(%\%_’%%?(&% %%P&B G@ECA@&%AE&‘J{I%%%G}?&%%%% GAGTICATG

AA'}"IS[‘.CQ&C%ELACHC f@GﬁQ#I@S&GA%@ﬁéCC@?&GG@Qé%o@‘ff E&SCAE TGGCA

so affect t ers,

Gcﬁbgé&ﬂisééé cJA%EEIEH&??&Q&JJTQ@FH%@%&&E@fé'&gcé&@c&%@c%scmc
an aneaq,

olnts econe resultin

AC%&G&%&%&&C%GM Ggg%’lg}gglgig)o{%é%g??%&ﬂ‘g%GE%&%&&%nGACCCAGC
AGg &gQG@[ITEJ'gé C.Q;gG@IQ'EA{Z ?[%\‘(}XG(%@QTTQ%C(%IQ‘%%EJ Cléjl' CéGEAé(g‘%?M(H‘gCGGTTCCT

preventing, or a I at I ng ankyl osing spondy

GC(?&?T&EGC@&C%&@@E@%@&E%% '&‘é&gcg%wfé%!?ﬂc%c% !A%Té&\cg&'r

Ol nmmune ail sor €Clts nucous nenbranes an

CG’E‘%Cﬁé‘IIARCAG-];‘QgAPg ?@Jc%%{@g&ﬁﬂ@ﬂ%&@féeﬁ TQé(AG%FSCI;Cﬁ.GGGCTGGCG

eneration o 0- es agal nst esno

CA&é%?@%éH%ggéaG Géi%GgAﬂ%ﬁgéé§C GQC$JH%C?§QI%L%% %%ggugaggéy%cagt

IS I nvo ornatlo
e SR e e BRS ren FEIRIL AU B0,
($£ﬂ? conmon form of the dlsorder wher ei n
0-a tlbodles target desnoglein 3. In penphigus
fol i caeus auto-antibodi es agai nst desnoglein | are
generated. The third type, and | east comon di sorder
i s paraneopl asti c penphi gus, wherein 20 autoanti bodi es
t ar datexcmplnplugkicrsidsedueniet errodingaf3ata2-miewglabelin (B2M) can
. homa. The di sorders are commonly
'mﬁﬁﬂq#éﬁmg&ﬁgsgiﬁh%%gtoIoglst by the appearance of the
and is cog or ned rX t he detection of
°d

>B%{?J% 8“5’.%‘?5’“66%2 "‘ﬁ'@%ﬁ“ﬁﬁ‘f #ftbgl ei n. Met hods of

adm-ni stration of ste

AAE‘?F&‘P%‘FGG?E%CI%EﬁﬁGﬁF%FtCF8‘?9”*8?’1‘3‘65‘”‘%C&%GSNTCB%WG%WHT%?§GCT
CCﬁ%‘iﬁgF%TArG‘é"f“%?STCcGSG%#%‘CE:?ﬁ?é“ﬁT?TSF?%C&T%?“SﬁEWTS?AGSST‘TCSCW&W

interferes with the normal functioning of the bodily
organs and systens. Cancers which mgrate fromtheir
original location and seed vital organs can eventually
| ead to the death of the subject 30t hrough the
functional deterioration of the affected organs.

Carci nonmas are nmalignant cascers that arise from
epithelial cells and include adenocarci noma and
squanous cell carcinoma. Sarcomas are cancer of the
connectlve or supportlve tlssue and |nclude

e o o o o . - . o
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pancreati c cancer; prostate cancer; rectal cancer;
sarconmas including | eionyosarcona, rhabdonyosarcona,
wo e@ogar7epna, fibrosarcoma, and osteosarcom; BKI/NS2009/002536
cancer including nel anoma, Kaposi's sarcoma
TCRAS OERITbARREA RRRERIGACANE 2AUBNBNBITCetdArG PIRE R TGTGTCTGGETTT
testicular 20cancer including germnal tunors such as
CA'S@IXII'MTﬁMGmﬁQmmémaéMM@mG@Adcl@m)SACT
stromal tunors, and germcell tunors; thyroid cancer
TetdteherbicResch BYdc@ L ErTR e SRae ffce h B RASTRRHEHdCAE TGAAAAAGATGA
carci noma; and renal cancer including adenocarci noma
cTARG Wit R rcTdrbefTceaita et altdTacPRATRIMRTdRcANE e A
ordinary skill in the art. TREATMENT OF FETUSES 25FcRn
ccRRAr@iTe8addrerdahaNEReEdATOTcRBT RARG ATk @AAALI@8SrTCCTTGCTTTT
epithelial cell barriers to fetus. The antibodies
TASRSEEATACELTHET R Br@RAcRe At REr A TeRlch e T ARGk Sifeh RaLbedc
drugs, e.g., antibiotics, and/or small nolecules to
ATERICHE@E TATAAt @hBTTTERErdct ME cOB T PRASEH ATeTd AREnddTOfR R CACA
condition or disorder (e.g., an enteric infection or

cofRicabRlcbfeddtfeiclRdDrat tRtcdcRattAcREA AT R IR ICAA e ARG T
or nolecule for treating the condition or disorder can

cePcRPMcHAAefenfcR TredRR TSR OFlichEh ,RRTAIOMEcaREbATAAGTTANC
adm ni stered to a pregnant woman who has an in utero

rré@hESTACRB cTE SedTiadierdabod AR RFTTREHAA T AR TERNA L@ £ ceaAA
FcRn- bi ndi ng anti body binds to FcRn and is thereby

rTEERRASR6ASE AL AT RercelTusardaaTddre T e e R RracARErch €4nASTAA
recei ves the drug or nolecule treatnent.

cct MY NREDEERIHICEN TAR T 56 ARG Ir TR SanTERRARAVEBATE@BTTA
provi des nethods for the renoval of an 5Sunwanted

Tcgaﬁggggykh@)@ntlbody froman individual. In sone

enbodi nents, the unwanted therapeutic antibody is an
| gG anti body. In sonme enbodi nents the unwant ed
therapeutic antibody is an anti-VLA4 anti body such as
Nat al i zumab (Tysabri, Biogen Idec/ Elan), efalizumab

(Raptiva, Genet eqblse AenaghanFIRN(Aviassons Genent ech)
and Fc fusion proteins such as etanercept (Enbrel,
éHﬂ?b nonocl onal anti body therapy
has 8%%%%%%€§Q%Fa¢%d W th Progressive Miltifoca
LeuKbe inveygial relpEB hyar(dﬁhb«)dy thepbedificaily binds htdeast one FcRn epitope,
t her ut i ¢ anti. he bl o am and/ or
whepGt BN kL rBahAe e R PP BB AR BR O From
blﬂd'lngStOIﬂﬁa BoRno dihediviestion thﬁs rteramttcmie AtRurslotidals arp’rbeS}e nTlecblocking

t
anii5c51cn PS4 53 68 TN LA 1eD e b onF FBifog gnt the blocking
anbﬂ)dﬂ?d§&rf Igﬂ}mﬁf)n@erﬂlﬁ@mbhl&@ﬁe anhBo@Qi’fEhdemDﬁiﬂlloﬁRﬁll Eavetd‘tﬁndmg

anti bodi es presen be co
atfipiot éggn%t dp én%'?%steg}bﬁdmai 518 BB anD the g spta%‘mﬁsve a binding
afffiityl dFQOY Mt he conbinations resulting in an increased
cl earance of the therapeutic antibody fromthe
bl oodst r eam,. 1 n
rendtae S0 B TRIREOER Y R RGe B aibeT bradsssy 2
3B3r1arhybtlidonitd, @ 3d dthybedond, adBduRjhgbtiddnsa, pt @a$HD3 heyhridamge
(PLEX). In sonme enbodi nents, the anti-FcRn anti bodies
can I@Q{%ﬂ%ﬁ\rﬁ‘éﬁﬁ%rﬁ@nﬂ&] ?éla?éébb & Imt%gl}eWQh 'F)gldQ kA& ECRn linear
exchange. In sonme enbodi nents, the anti -
epiionci Boanasker carodiamentibel inygntign relates Wéb@fbfmhlﬁbbm%mn FcRn
in the plasm exchange process. In plasma
exchange (al so called apheresis or plasmapheresis)
bl ood is taken fromthe body and plasma contai ni ng an
unwant ed agent, such as chol esterol or a therapeutic
anti body, 25 is renoved fromthe bl ood by a cel
separator. Blood can be renoved fromthe body in
batches or it can be renoved in a continuous flow
node, with the latter allowing for the reintroduction
of the processed blood into the body. The renpved
pl asma conpr|3|ng the unmanted agent can be dlscarded

T T L, e o o
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enbodi nents, the anti-FcRn anti bodi es can be

i mobi lized and used in a colum, resulting in the
woeeodiiagonf FCRn. I n some enbodi nents, the bl opdr/ok2009/002536

patient that contains a therapeutic antibody i's

corﬁ@n%%i%aq dpishen I%ﬁet‘bnkmértt kieSilti véibh Eﬁ’tgy toP%Gmino

['1zed protelin 20I'n sone I ments
aciéﬁtquermmmansmbEBP%MRM@sle (B 1T ét%ulﬁS)ccma ftaenxqstetuerbt:f In
an tﬁ&%&%@din&ﬁ%@&%ﬁ;foﬁg 8%@@%%8?15& Eind¥1b'a g%tn%sac hs?é éﬁ@é’ e

een adm ni stered a ave shown an adverse ef
corspnenEGHALY PRI QL R BFLRNGL(SERQADAYD 1 Bo)dy admgmiest th@'e«zf as
an alternative for plasm exchange. The adm ni stration

of ﬁ%eﬁﬂ&'eﬁtﬁ%ﬁi&eﬁ%%rﬁ%@@i@?bf iR} 1ﬁ%ﬁﬁ&p§k&ﬁ§al@%aﬁw an epitope
depl etion w t hout the risks associate

thaptsamﬁﬁ@ﬁ gheiepitaprrepnzaizgd by RBRAhgad S5 L.y Spchpatibedies fap pe

det@ﬁ‘ﬁﬁ&ﬁmc% Et’tttv%b‘irf&f?r{gaééy nd donor pl asma sour ci ng.
N LEUKOCYTE ANTI"GE Human | eukocyt e

ant| ens resent [ ns 0. he .. .

o0t A st D Bafei R R R i Guis A R D apppdies
oft_llznﬁs Jvéhﬁbl:l Smc;clmfi_'itg:heir IV tdnaiv dloh‘gtlihspzﬁfd GIoRS, ‘d&te?uﬁcﬁtﬂdhﬁ Table 1.

e nel o nes.avail ahl e i.s. unjgue for eac

TWﬁéP%‘g mbRrlimety Oﬁﬁgmtayﬁﬁgaaﬁd%tﬂe%aié‘rll. and31.1

"non- self Wll result in the induction of an i mune
Table 3 p €PREs FarMaenantifodies E Theohwentiohf er ent t he

"non-self" HLA fromthe self HLA the stronger the
I rmupe respons:[ For 1 pstance, Jﬂvthe case of organ

Am‘iJoéW SRLEMS, Sublveehi MY-BpRi M |iaprLA 18688S are | nv-cor3
preferred to ni mze he I mune response.
313351;180 SA§§§%§NYL‘Hh TSN As gd?'%r\‘;igu: kEYV neymwhe Eﬁt‘)tTN JE(%SPYFDY
and @%P“t‘}%tnsdg'a%%t SRQIR 5o PEQENHHFEASES 1Dy {SEQID

i nveption provipesHnet hedsof or tiNe:1dec™Nai) ng t he|NO:13)

| evel of "non-self' HLA antibodiles in [an individugl .
Decrgasing the [evel of "non-sellf’ HLA Santi bodi e$GGEDGYY
resuft in the supp F B?Y&ELL@? 'DWH@@ \hﬁ@%ﬁﬂ%w vﬁmy
durl}%\orggg tranag antation SQ nbodi e D
per s P CE_RIMUNgEFY IR ng otsﬁgr]lDt r%%ﬁ'l(%ﬁq IBn fSSQ
Bl.adm [(BEQ BrNsyl4an| ¥ert5) - FERA:16Nt | bofiP:17)l n| NEbe NO:19)
enbogdi nents a person that is undergoing organ
transplation 1s admnistered an anti-FcRn anti body. In
some enbodi ments a person that has received an organ

tr attﬁ@tatnbaadl sequRfldE R Bt lall'%h@é'ﬂain iE6ToranbdIRdYhe CDR
Assays for neasurlng 10t he | eve -1 LA anti bodi es
regions apewndertinghand the constagt regioplineN@E®: C USES

Anti bodies that bind to FcRn and identified by the

met hod descri bed herein andfor idet ai |l ed herein have@rin

Vi I Op@RehdpiT WiaX Opdtik ) 1@8Asg st ishyduweSox 2SHSBKONE® rTsNLAsGVE
aspect, the disclosure provides a diaghostic netho

for detecting the presence of an FcRn, in vitro or in
vivo (e.g., in vivo imaging in &°%u¢bj ect). The nmet héH 1
can |arFseescT cual.Torng AEDRITYYCR @GSNHRTTRG METRLELKRGaDAAPMYSIFP
e.g., the endosone. The method can include: (i)
contacting a sanple with FCcRn- plndlng ant i body; and

(ii) detecting formation of "a conpl ex between the

FERn- BisAgE T5§C AV OEd) T a’ﬁthWéW%aﬁﬁFéQN%éNWPW & SMSSTL
al so include contacting 20a reference sanple (e.g., a
control sanple) with the anti body, and determ ning the
extent of formation of the conplex between the

anti body and the sanple relative to the sanme for the
reference sanple. A change, e.g., a statistically
significant change, in the formation of the conplex in
the sanple or subject relative to the control sanple

or subject can be indicatiwe of the presence of FcRn

in the sanple. 25Anot her exenpl ary nethod i ncl udes:

(i) adm nistering the FcRn-binding anti body to a

subject and (|||) detectlng fornatlon of a conplex

o — e~ - —
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Fl uor ophore and chronophore | abel ed anti bodi es can be
prepared. Because l1l5anti bodi es and ot her proteins

wa@beonbki7bz ght havi ng wavel engt hs up to about 32OT/DA2009/002536

the fluorescent noieties should be selected to have
substanti al absor@t hon at wavel engt hs above 310 nm and
PIET e kb Y, ARG r 400 R e o RLE St QLo b REL S

uorescers and chronophores are described by
Stryer, 1968, Science 162:526 and Brand, L. et
al ., 1972, Annu. Rev. Biochem 41:843 868. The
anti bodi es can be | abeled with fluorescent chronophore
groups 20by conventional procedures such as those
di scheathoiabiddequentiefoe the 3NBsL1 hdaBAchath/ib sct orthBSk1oMW.7The CDR

and 4,376, 110. One group of fluarescers having a
regiQfSHEs ungerling a'&Pe@FF‘g'ﬁFaé‘P f?ﬁ@ﬁéwul@éew%escri bed above is

t he xant hene dyes, which include the fluoresceins and
rhodam nes. Anot her group of fl%Briescent conmpoundsCP&re
t he maphtiyrEamkaessvk ceasayhesre dwniwivRore Eda1@n 0gR1 Ol ESDEB TNYN
chronophore, the antibody can be used to detect the
presence or |ocalization 250f the FcRn_in a sanpl e,
e.g.,“Wsfng fluorescent mcroscopy (su®f s confocal ©H?
0f1 deSEHRGATLT | BHSTATENO LEBTIIFVDHATY RIANESFSC BYFDERGAGFSTISVSSAKTT
| mmunohi stochem stry can be perfornmed using the
anti bodi es described herein,,For exanple, the antibody
can be synthesized with a Iage gsuch as a
B i ff%%% TTORC ot A8 PI P&t HgY T ™ e detseltan §vLespLyrt
| abel ed, e.g., by conjugating a | abel or |abel-
30bi ndi ng group. &Pr exanple, a chelator can be
81 ackedl Qob NG BAN0 de ThEVAME DA 15 e
contacted to a histological preparation, e.g., a fixed
section of tissue that is on a mcroscope slide. After
an incubation for binding, the preparation is washed
to renmove unbound antibody. The preparation is then
anal yzed, e.g., using mcroscopy, to identify if the
ant imae diindaididteentd1for fHeexalr lght Olfkin (fsetcforth Below! Mbe CDR regions
anti?pdgﬁ%fn be unl abel ed, at .the tine of binding.
ingd ARfl the cAEnivggIoniYin BlES- ant i body is |abeled in
order to render it detectable. 5Protein Arrays. The
FcRn-bi ndi ng anti body can al 8k Be i mobilized onC8R 2
prot eb1pLAGIEAY . LSERECHEVD I IECKASRDINA WY CANYQHI URRSHLBIYATSTLOPGIPS
di agnostic tool, e.g., to scregpgnedi cal sanples (gugh
as_ 1 sol ated ceIIsi bl ood, sera. biopsies, and the
| ke) PO CESTTRE® PO RN ST KA Vs 1rer
other ligands, e.g., that bind to FcRn or to other
target nol ecul es. Met hods ofcLpr oduci ng pol ypepti de
?g{\;y §ss§£ ?sc%ﬁsﬁfvbpﬁ\gw_y o8 ryyrinK D8 s MNOWEY L ®bwBlopskr? 9B mssTrr
t. Biotechnol. 18:989-994; Lueking et al., 1999,
Anal . Biochem 270:103-111; Ge, 2000, Nucleic Acids
Res. 28, e3, |-VF};1 MacBeath and Schrei ber, 2000,
61 eNeexp2 BEkul THcaAGRT MOPPA-ADIRE @rd MONGLH1773Al.
Pol ypeptides for the array can be spotted at high
speed, e.g., using conmercially avail able robotic
apparati, e.g., fromGenetic McroSystens or
Bi oRobotics. The array substrate can be, for exanple,
nitrocel l ul ose, plastic, glass, e.g.,
15surface-nodified glass. The array can also include a
porous matrix, e.g., acrylam de, agarose, or another
pol ymer. For exanple, the array can be an array of
anti bodies, e.qg., as described in De WIdt, supra.
Cells that produce the anti bodies can be grown on a
filter in an arrayed format. Antibody production is
i nduced, and the expressed pol ypeptides are
i mobilized to the filter 20at the | ocation of the
cell. An antibody array can be contacted with a
| abel ed target to determ ne the extent of binding of
the target to each i mobilized antibody. Information

I " .. o ' N L N N N o "
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t onographi ¢ neans. Exanpl es of | abels useful for
di agnostic imagi ng i nclude radiol abels such as 1311,
woney/1ie8:, 99mre, 32p, 1251, 3H, 14,,, PCT/US2009/002536
u and 188Rh, fluorescent |abels such as fluorescein
an dTﬁ@QﬂﬁB‘a&ﬁ’secﬂ.}éﬁé&%{ thEBINHehdy (HARH 5‘?&!?&&&@@6\% eTl1 CDR
| abel s ositr emtting isotopes etect %
reghans |atertmderémds gridghe easiagr l&glhy i(inp@lies)y scanner,
chem | um nescers such as luciferin, and enzynatic
mar kers such as peroxi dase or goRosphat ase. Short c¢mnge
r adi afx 06scRB1, k& vk B CReRITHIP L ABREK AL Sk API® 1 PMryyepasyn
short range detector probes can also be enpl oyéd. The
anti body can be | abeled wth such reagents using known
t echrfibjues. For exanple, see Wensel andC®edres, 1983,
Radi gixkrreravragksesTand eRedireEramnmovicheecypygyvibmawi @ierTLTvs S
New York for 20techniques relating to the
radi ol abel i ng of anti bodi es and D. Col cher et al.
1986, Meth. Enzynol. 121: 862 816 A
tadi AIBErYP dAaré FadyN CHNTL&rs'd¢ §éFlﬁ?§téﬁ/Tf BYSGShS SEVt # T PAVLOSD
di agnostic tests. The specific activity of a
i sot opi cal | 'y-1 abel ed ﬁntlbody depends upon the half
life, the isotopic puri of the radioactive
YHd HoWEFTY d5eFvaSETY HE%‘FAESF%% SEVAAED PRR IBn‘%‘? Bb’dy
25Procedures for |abeling polypeptides with the
radi oactive isotopes (such as 14C, 3H, 35s, 125j,131
M) @ERaifl SR8E@MeNrs %&ﬁiﬁ‘pse aF@l[I d%?ﬁﬁmpll YL Jo?riaﬁd Bml E&Qﬁhétﬂﬂ thereof,
procedures are descri bed U. S.  Pat ent .
of thgdivrieagineyt fram BB3 dinandiBbl | ﬁg’fheaﬁmb%lsemab@npmﬁg One tWO three

fold! ﬁ’&bcg'%fxec%m Fentnt rﬁ’)sde,q 1ﬁg réc&%ns g@bgﬁdﬁ? HQG\?’IQ BAd VL domains.

i'es, Fare gescr i
Amlmgmwm IClihsaqbadrege 1nC|b4d|e¢h tv,wltpine%‘i@ﬁhl N|§>r 26431c@2,:0r 23 are
[ t. 30nonocl onal anti bodi es
engﬁﬂgg%ﬁvﬁa“fﬂ95§$g éhﬁ£¥§§, and i mmunol ogy 2nd ed.
London ; C}Iand : Acaden1c Press, 1986. pp,6 124 126)
and Thadisslasuss @ﬁ&@gs 2mebad forobiiHng anthEqRn antigedis thaComprise

crdafthg ARBodiad Wi aRQLy RERIniRe VL s%a&éa.c@@ @Mméaq%nesmqwos 20,
descri bed by Hunter and G eenwood, Nat ur e

211224 0023 Suoh@nigbagiesimay bfglmvedmyc?chéwﬁtrsyn ¥sing tyghniquss known in
1

0908, A S i B by YA ot

FRi andfon §®R 28ibns.1BR thangesare asudllg gesigned toimpsgerihe &tabl ity and

im uﬂé%qwtg%f{bgranﬁ@o%n@ﬁ lé‘%gﬁ'%gé%gggﬁ%y@&%gggﬁgﬂd'tggﬁréaé‘e

anﬁMd&yhﬁmm fer itsJantigdrd 6Ehe cBamgeh that indrease 13O OM&0bs testediby altering

son 971
iR bl ant s Big st apro] G RN OGS o Steerng, 2nd .
O)Bordéjmﬁdrsnyl RredSpedc Bbﬁbbae& (1é95)al . (eds.), Tunor
| magi ng: The Radi oi munochem cal Detection of Cancer,

'\'eWAmBﬁdleM%%Q @Dhls"egaéées(&ﬁ@?msmnﬁdﬂ@ ffo%{ %smaﬁded in or

cited therein. Procedures suitable tor In |abeling
incdyred yddhirethe s@merces esTHQ Ha NGy 20l dhiac B3 a, echorépaéFed within the

s o Oy D 8 SRy i P 4R Gio 423 MM feiditPhn amino
ac@iheking yimiRr cl@rges hydrbphobilcg gristerfodhieBic8! cha@tepistics2 Bdore Hrastic
h . '
subiB RS R esRiohth SRR G SPACloERAG A1 Rl orkSs they do
nobabversoly affeet (agt, reglece affibity byhimote tthSQ%\aS tmaparedga ohsibstituted
and is detected or 15"imaged" in vivo using known
t echni ques such as radi onucl ear scanning using e.g., a
gamma canmera or em ssion tonography. See e.g., AR
Bradwel | et al., "Devel opnments in Antibody | nmagi ng",
Monocl onal Anti bodies for Cancer Detection and
Therapy, RW Baldwin et al42, (eds.), pp 65 85
(Academ c Press 1985). Alternatively, a positron
em ssion transaxi al tonography scanner, such as
deS|gnated Pet VI Iocated at Brookhaven Natlona

o o o, ~ N T 4
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response). Chelates (e.g., EDTA, DTPA and NTA

chel ates) can be used to attach (and reduce toxicity)
wobtosasEopar amagneti ¢ substances (e.g., . Fee, PdE82009/002536

Gd+3). O her agents can be in the formof particles,
ant@oog%/) thk ﬁﬁﬁln%meg&s TPihk AndRRAY! S&&tlﬂMohgmgi' %@@B@h)ade to germline

Particles can have ferromagnétic, antifertronmagnetic
thegntiBedyear sabdiza theantigendrindieg siltes. Particl es can

include, e.g., magnetite (Fe304), y-Fe203, ferrites,

and ot her magnetic mneral conpounds of transition
MrgHeRe AF $AKNEHMOUSE MONOCI @46 SINFIBPDIESC| ude: one or nore

mag t

ray ecfls Gt ot e atnaite] Ao BRRSRARA iow etal,
Angipoditred iLabaratonalvianwl, Godd $P!BTgSHz(errdraba&t<3y3;ﬂmd Sp;mng Harbor, NY

dextr
(1%%2n rIrllosd lﬁéa%lcﬁts agog'sst ggé aarlog%nlg,b 8 al[T)'ePse ds 1mr{1ﬁmzed with an
anmgtdncqmypagn@rtd gmemmraamlbn@y rbpdnbe BédusedcRY és dxpFessed

ub Gty R Feh ierf o AT G BE A AR e RSTBS et o
1mﬂlﬁlﬁlzﬁthﬁ| hk hot teer Q[heesaﬁhdm grédiginghigtsafanity PdRryspatific monoclonal

“I:&ﬁ?prs I@EE 01%8{11%;: &8 n?r&;#)pgd}gﬁ. alEpg oilmam N2 P%%aﬁ:cination

carfibe édrfo%é’&(@a@ﬁ%lhcﬂa andy d rlmelﬁmalbgy a;amfesrsqwdd)y DPNAivhédMation
at rel ativel ow cost; and (ill fl uori nat ed

invobieH aulﬁaelz'ﬁa@éoclf@éﬁ & SURRYSHith @ }W\ SRRt sprWinedicRyos a

fragﬂleﬁNH@f@&f $MRn28tidniN@n e ﬁalhh‘&*iér&ﬁfnﬁgmﬁﬁhhéﬂ? N@trsperitoneally,
lized to carry oxygen as henogl obin replacenments.

suwmaeﬁows ritreynqustydetradermallyas ﬁlrpqﬁtyuts@tth%brmpa ngfifp| la one

emBBithe P/ﬁil hfim® Ea{tlo‘ﬁ.@' %&H&usiéémhagn@gaueng abﬁtAuv%c%lHQtlfan%n be
one o ose escrl kett .

admirdstgred 88hap afljovant.e. arlfobundmgmnl&?te adj eeanéﬁrpﬁre@si wgcqimmte

adj-m?nt ggg b?%ui;a%gﬂgtngn c{aﬁ %Egﬁﬁgﬁﬂg&? rbg ?&r‘fﬁlﬂslﬁgﬁgl c?'gxrcardlotoxm to

maﬂcagﬁmsmhbodusee,r e\dgumstréhen wf e cafliotdxe fauFas-cblil defitingnd cell

regafg%l ond% ﬁ%en rgltmlz iec?l;hg% Itakg OP{h%%g%r}l stéch? fﬁq‘}\f Vac&%e The

cakdlicadiy car almlnbleasfe ﬁnﬂananéi[bpaﬂhuﬂn‘bsdha\m mglomohuﬂl mmnnm@sponse.
di sorder, or in vivo, e.g., by imaging a subject. The

ki t A%ﬁgodﬂe&lgﬁﬁg &(Plgt(@'cﬂls?arlee?ﬁﬁéted)ﬂ&n %@b&ér@ N pically the B cell
reagent, "such as a or additional diagnostic

cambeisplatept droni the yodgats GB]éelt e fasedividoymeelemp eelt drembhemyegloma cell
[ T
lmgia\llrg ﬁ@mgﬁﬁﬁgggﬂl ffﬂelg rtl?d? gétég%%a%lbodﬁs fﬁ&i @995&9&11 line can
be Ehemp ifrom, buitis adt linriteddo RanX 63 hed @M@Scﬁéﬁsﬁrﬂdedgh‘k FO NSI/1-
I n{/| of all of the
Agr4 te\ggfr{cl:eﬁsd%g\l(l nc% Xg?z% ?B?@raggglggﬁ?\zf erences, issued
patents, published patent applications, and co-pendi ng

pat Shlenegyfsiareaupeshith the myglomarcs (i ine ta form A& B aFt“F'Bﬂ can be
m&ifed &/ rﬁBcYnngt E’fv?cﬁ%llycyﬁé@ Q@fh%iﬁﬂ@%n@%ly&:@lff@f ﬁﬂé‘;ﬁrop‘nﬁte period of

particul ar he teachin Is reference
tlmPe(Fé’r ﬁm@wtesmmresd Exlarﬁgnes are grpwhingll FBIRHC using an
PR et e MR il e o, HAT Wi o DRIADTTD Qe
m@noplonalgotieadlyiagainsid’ CBhnS@#evng e b@mefmmdysmg |kvewe| ty,
(I'nvitrogen, Carlsbad, CA) as
'mpﬁ’lnm gé'rl\é@ . E{]gﬁp%%cm& The Human P2m cDNA
const ruct used for these Exanples was originally
constructed in the Blunberg | ab (Harvard 5Medi cal
School, Boston, MA) using pcDNA3 (Invitrogen) as the
pl asm d vector (32M pcDNA3). Pl asm ds were
transfected into One Shot TOP 10 chem cal ly conpetent
E. coli (Invitrogen, Carlsbad, CA) according to the
manuf acturer's instruction43A single colony was picked
fromeach of the transformed plates, inoculated into
500- 1000nmL of LB medi um and 10 cul tured overnight in a
shaker PI asm d DNA was puri f| ed from t hese cuI tures

A ~ o o o o ~ N
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system c anesthesia with pentobarbital (50 ng/kg,

intraperitoneally) or ketam ne(100 ng/kg)/ Xyl azi ne(10
wogdokg3170Ani mal s were boosted with additional PCT/US2009/002536

injections of hFcRn 30plasmid DNA at 21 and 42 days

af t Rhothgehpf)ifora&{ toI ARMY B PRciHS hdfodibifal %%di@?%@o ﬂﬂ&umze a
volunme as used for the first injection.

trangagmic FERpknpskautagpusg with seluble bumpn EcRip ses, 8£?Tr1’azpcblﬁeﬂq¢a\ﬁp
oszﬂ?ﬁ“ WOREL38s8 dQPi /ammmcuﬁws@%sg g%n@rﬁé Laﬂpr%@s gay

76 after the initial 1 nmun zati on. Next,
horgerygowiedisrapricai inéld endogerdus FoBn gerts yé@nen@aulthomzmws gigruption
BN oo s AL T I g S S e
is riek anapgé @ Q3ransgengodOuse ovhoseganeme Somprisse o ho@Bzygags dismetion in its

n_int QuS, LV) ost _ with . r a 0
Cn&)gCHOPngggﬁégg érem Sigglomfé}fﬁous 815%?&%%%05911&8 l&)gCISOBr(])n g%]
fundeignal B&Rn prpteeae nﬂteehbmcfanaﬂmmbmismf henioeentid® B noe c@anprissé df a B

ﬁg'@t h NS-1 or SP2/ Oh el oma cel gBTCCb Mana sas. VA).
cela O SJEANTEFALF BASEW P EEQ%‘R&F%’“&”“ BT %0%‘?'1’”9%?9% s
endogBibus PeRA Eére, WhREkeinyshid Hdaisay ddus Brupede pgeers elpedsibh offa
[ 10Mbuse nunber 187 was further boosted IV

this
f“'\ﬁl‘?‘??]%g‘frgﬁroﬁ??“reconbl nant shFcRn on days 276, 277, and
278 after the initial inmmunization. On day 279, spl een

| f 7 f d with SP2/0 I |1
P BERS AN OB T LIEEAHES T { b L ooul ting

f us\QfigplayaTtRarp lcad B&luded teldemen afifoddss khapbiati @Sthe FaRn. A display
remai ni ng 90% of the fusions were stored in I|ﬁ§wd

library s ggatectipp Shetivies:feadh GHiEy ielydespn ageespiplepolypppitde component
and £ FlcBY St rh et thf iR BE Sﬁﬂerﬁﬁ"é@fh% &%@@ﬂtﬁ% %gmpa_rré‘ﬁt The

I muni zat 1 on protocol IS sunmari zed
polyperside 3ampRRATs USXFIY/ ey 2isent ApirP aeid qemm&wszsmmsented The

pogﬁ%p ﬁf:éag%e of h%]e%b e gg QlfDoan{/rl]hpeg é«.lpfl?%ol&.l@zbf err@@M amino

acid® 2In#llglgctlipay thegfp&pgptgie#:pgnpow ofeagh #@glbex}-{qﬁfbtnhbrgny is probed
wﬁquc%d if the polypeptide component binds to the FcRn, the display library

member is identified, typically by retention on a support. In addition, a display library entity
can include more than one polypeptide component, 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
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.

Phage Display. One format utilizes viruses, particularly bacteriophages. This format

is termed “phage display.” The protein component is typically covalently linked to a

44



10

15

20

25

30

5 Cardio -toxin treat- nent |Imruni- zation Boost Boost

|I'" Serumtest Boost IP with sHFcRn 2 Serumtest Daily
woeadt13tmwt h shFcRn |V Fusi on Human FL- FcRn BXAUS$2009/002536

Hunman beta 2M DNA 5 Cardio -toxin treat- nent | nmruni-

ba@t@rﬁdﬁﬂ%m%roéﬁpsﬁhe%ké}é@ bRk fr@%qgnsllclp oVbttd R [deCdRi encoding
Serum t est &)rtaoost with shFcRn |V Fusi on Human

thegppteinERpomsA fuse ¢ erat proydim Thedlikaggreantinglude aflexible peptide
lmE@l’,té Pdtease 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
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 et al. (1999) J. Biol. Chem
274:18218-30; Hoogenboom et al. (1998) Immunotechnology 4:1-20; Hoogenboom et al.
(2000) Immunol 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;
Griffiths et al. (1993) EMBO J 12:725-734; Hawkins et al. (1992) J Mol Biol 226:889-896;
Clackson et al. (1991) Nature 352:624-628; Gram et al. (1992) PNAS 89:3576-3580; Garrard
et al. (1991) Bio/Technology 9:1373-1377; and Hoogenboom et al. (1991) Nuc Acid Res
19:4133-4137.

Phage display systems have been developed for filamentous phage (phage fl, fd, and
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 VI protein, gene VII protein, gene IX
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 III protein, e.g., the anchor domain or
“stump,” (see, e.g., U.S. Patent No. 5,658,727 for a description of the gene III 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. After
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, €.g.,
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. Natl. Acad. Sci. USA 91:9022 and Hanes et al.
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Boost Boost Serumtest Boost |IP with sHFcRn Serum t est
Human GPl - FcRn+ Human beta 2M DNA 5 Cardi o -toxin

woe@ati31t7oent | nmuni - zati on Boost Boost Ser um PEBUS2009/002536
Boost IP with sHFcRn Serum t est No DNA 5 Cardio

(20009 ¥al BiblEATRIR1287-9DEMTAHTY LAAT (2088 WS L Fnzymol. 328:404-30; and
Schaffitzel et al. (1999) J Immunol Methods. 231(1-2):119-35).

Scaffolds. Scaffolds for display can include: antibodies (e.g., Fab fragments, single
chain Fv molecules (scFV), single domain antibodies, camelid antibodies, and camelized
antibodies); T-cell receptors; MHC proteins; extracellular domains (e.g., fibronectin Type III
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, €.g., thioredoxin and heat shock
proteins; intracellular 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
lack the particular epitope or are mutated within the epitope, e.g., with alanine. Such non-
target moiecules 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.

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.

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 also be limited to one or a few of the CDRs, e.g., to make precise step-wise
improvements. Exemplary mutagenesis techniques include: error-prone PCR, recombination,

DNA shuffling, site-directed mutagenesis and cassette mutagenesis.
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EXAMPLE 3: ANTI BODY TI TER I N MOUSE SERUM Anti - hFcRn

and anti-32Mtiter in nouse serumwas neasured by
WERI0SA317RLI SA 5 pl ates were coated with 2 pt g/ par/052009/002536

sol ubl e hFcRn or h2M (Sigma, St. Louis, MO in ELISA

Coai eeg%{ﬂ% §7C§'Tagvrgasele§50n %ﬁéhoc{@scri&@ﬁ&@in @sgd to first

| ncu or 1 hOUI‘ tes .vvere Wwas e o
idenmfyce@ amanyﬁB&@ dply hmanthetﬁBSIB)an FrRa withat ésgstganimimal binding

&%
AT AP LARIGE 18,y BRI dEDOMforti o
bindinguifdads thend edMs,d0uniMl, (ar A 0PBY) Tha sueldideadid(s¢@Q@ngd dmedlihg the initial

ted for, 2 _hours at . 37C s. .
ide ng ?,'d %1?% (? es are usedtaﬁ 'g-égnllate %IC 3019-Forﬁt%u S{@'o %c&%glﬁﬁ'ggr?atlons,
e.g(, B eientéfy aReadnti @hﬁbodb' that &is ehhameed Propidiesl{el gut bindingaffinity,
.added tq.the plates and.incybated for 1 hour at room
Kingiip s b e i f i\ AF PG ened 5 11 s wit h PBST.
Tet r anet hyl benzi d| ne (TMB) sol ution (KPL,
Gai OfeRats felpctioam) Singssa slo dibseadationeatp art kespredjetivecifbigh affinity,
parqgﬁ(lg}liafﬁﬁ s echgd?m?ellja? bt ?wée%aaﬁ{lb&pes%ﬁ th%'irQPI%ag, tﬂé hthods
of muesvﬁhena propriate col or
desstebei lopeol canleweuspdi tt 1e@lamantesqumdv1dnta deSigedriVndtie dassociation rate
m cr.o [ rcul es, CA). Serum was
(e? erefj u%d?{b?abfn rﬂg(:“e't(:ratcg%na@%égr}_? | gure 1). Those m ce
with serumreactive with hFcRn were tested agal n
Torsglgst fouslawm disgeséatig pptifodies &om adisplanbifiary; the HbgLy is °2ntacted toan
1m5>(§b°lw&ﬁa\4get %%MZEWI‘QN% then washé@%ﬁﬁ a kg s@lﬂﬂoﬂ@h'tst%moves

wer e sel ected for nmakin doma f usi ons.

now sbasiissiinpr Wi Teuog bigeTolech o dRen taﬁao@n@gnme@are cluted with a
l, I
e OIS 1R o BEEE 4 YR oE 1B BRI B el SRS
affirGty eompétingvEdostedalantidgdynie.t neplipates oCthe tarbetdhatae. noThaigached to
spl I . j r S
T o5 0% HEERIRE blol e e Plhal iRl iy M Ut Rebinding
is effdctigely preRemtd WQGKe kateragngdarhéuat of Becdregt rNIdtIi@ito the gluch lower
EDT H20 to a final volume of 1
e cells were incubated on ice
for 5 mnutes. _ACK buffer treated cells were washed . |
t hr d&e sqcppdssalition canfae sphsion eenditians thabare srbsitialbpphysiological
n
B T o B OB e T ik iat 0
themdyttoh eougtithens ofi heffirstaglution ebragiians opthg sependisplutienedre gollected in
# [ C
terﬁ&?ﬁl oé'c?eg écf 3Ii§ﬂ1 Cfﬁ@%l)&q‘érﬁlel%t? frgr E)otngcg?}ggé'&lgiﬁ%ﬁrqug% g;omolecules
thdtdistocRatdat a\Akwm ravé frymkbs/arge! thew bionmeheenles fothe eatlyl feactiamsd
Son Inc. Electronic version . SP2/0 fused cells were
di | ghRekbr) iisdlsd pabsibieo r@&WeHﬂ"s;ﬂBﬁh&ﬁ@qﬁ&nm§ a@MRinbound to the
plates(96 well plate, 0.2nl/well). NS-1 fused cells
targgtreaertigffes exignded inopBatian. (ivsefampithar a dissesiasusigchaatmopic
con?c!hﬁ&?s%r Q%ﬁbé"ﬁﬁﬂhfféh e a@ac%ecmo/ tWelakdet. For examg@ $HaBe Bk d to the
usi on, 2x108 spleen cells were fused with 8x107 SP2/0
tarﬁ?@h@hﬁcwq%ﬂagmg%cﬁhot ocol from "Monocl onal
Anti bodi es" edited by J.H Peters and H Baungarten,
pub Ebl&l&z’lﬁfg‘ (h&'ScS&ﬁiuiQﬁi' Syexifieigy. "ﬂlggi?sfpld?a@%ﬁi é?c&ﬁa‘fg m&iavds
Yor ) after t usi
depgor BRI NE FINFAA S EAHORE ST Rooresd i Ga-ath daalpy ibrary
méRRskURAt HXiELotahoh Warg¥eed Scudd, tRMamiphts of hiéii-@Fget MyRicdiesmclude
cells frompositive wells (determ ned by clear growh
under the m croscope and by naked eye inspection) were
transferred to 24 well culture plates. Wthin 2 weeks
after the fusion, hybridona cells were cultured in HAT
medi a cont ai ni ng conplete nmedium On day 16, cells
were transferred to 30CDVEM wi t hout HAT. \When the
medi um turned slightly yel 4w, an ali quot of
supernat ant was harvested and screened for anti-hFcRn
activity by ELI SA as described in Exanple 3. A total
of 384 hybrl doma I [ nes from SP2/0 #182 spl een ceI I

o o o o o P | o ~ o~

co?ﬁlélfcl:t%%on&%lm?mggﬂ}ze



10

15

20

25

30

25vol unme of 0.2ml. The plates were incubated at 37C,

10% CO2 for 1-2 weeks at which point positive wells
worss/1sont ed. 20 30 cl ones were sel ected fronr@l/asB®9/002536

with the | east positive wells and expanded into 24

strégﬁvlgjlpbﬁhﬁémetfgm@a(ﬁuﬂsémﬁé ?é&tnf% sw{eﬁ bo®ik Sumaltintih, s Rk

. A as described in Exanple 3 for reactivity to
bovgeg mHkangemiuringexANRetEmMgobdizing rww@whandwde(ssmnt!am@ted
IEARbSREL, ELE MR, RUEERTANES. A LABELING CF SYNAG S
° H A LE>t<A rgﬁuu? 88 %lgynagl se (hurranl zed 19d,
l\/bd mune, . Gai t hers led W

e bleTR g GO AL BER NG S op FR I peg 1 discrminate

betRfE@bthS kdrgotiahd RGRE noGaaigeb.adlecL@Ahn@@&Méb Bt cﬁitmcttr{w target
manuf act urer' s suggest e?-\ tgg otgcol. Briefly

momcglaw T disrlay liRsaryos a pRe) thergof ineontagtrd do f‘t? @eﬁarg?t ra?le%ljfe

Met b3 dFkheS@hplel tBAt dBfnot Bifi kR foBSargdiirScdMeib @ hktl Sl m duBSequent
was then added to the Al exa Fluor 488 succinimdy

seleadippy for amym,smﬂ@ﬁargamolﬁmﬁéwfoaﬁufﬁw%r@#ﬁ@f@aﬁ@lﬂe@ns The
neéaﬂ(le de1BBR ste% B B of tdorider Rikctihd RbtaRYm&hBeSs ﬁ'n)éplng@{OQHe
chromat ogr aphy using the kit conponent’ col um (Bio-Ra
tar@ijt g@dgcule- 30 Fi ne size exclusion purification resin).
The 10sanpl e was | oaded onto the colum and el uted
Wi t fh 8Bther fFﬁ]ﬂerﬁdbrﬁéiIonC@io@éeﬂﬁ)gQwﬁds agea!t Alﬂﬁﬁdisﬂlﬁbehlbra@ﬁh@ﬁibers

pr ot ei e degree of |abelin term ne

aretolated F%B“\gﬁ’é 9 Fedprgeiipiege. € 'mq%fffgﬁbrﬁa@a?be gstethter its
abift24 bintihe aﬁbﬁﬂtaﬁ‘Féi B cale (@gncaele S étQ@teﬂ@Bo»@?tEdrmxﬁiﬂﬁle a high-
usi ng the fornu A280 A494 X 11)

threwghget Bl SAsetesh cam@msd mww%@ﬁ% i oK, Eltlﬁé SpigEmERnlso be used

to Jﬁﬁ&%ﬁ qmn@a@{vb \ﬁ@tatf&%lﬁﬂ?h§§f QEh (Y8ryREMBER 1 Sthe karPétb Riel as for
(M ton factor 71,000 x protein

crOést@em rea@tivetm tgatatedatarapts of sukyinits aEthe grgst (o8- eSehE Ay §2

oS LB R R o v

tar@9 Bir@ingldatesiré sonepauedee i vging E@Mpatndaﬂdmﬁwamlmvﬂmtfbhbrary
u e rnatants in a conpetition
meé“:”%%ﬁ%#’?ﬁ%ﬁ?%?@éﬁ%%‘ | abel ed 1gd. 300,000 293
Cl1l cells were washed in PBS and pelleted in a table
] ge at 2500 RPM for 5 m nutes. The
O%@FF&%Q g’lilr?s vvjeérge resuspended in 100-200 gl of
supetteatypes of dotisetvho ofgroeins cdmgl, egrasies Rbrasnps)ccanﬁ bc: ustdBs
. i ncubat.ed on.ice for tes e
A RSP UE AR RisPR [ ey BERG FRT wily lo”

mddWIkA) FcRhdndtedihg ews peotéiasirapestdatbadies @, og. lDefW1ldt et al. (2000)

N e B o e i, SUBLSEA) B LGS,

(Mol ecul ar Probes, Eugene, OR) according to the

manuf gcturer's instructions. and added to each tube
AN(@@@Y?MRWE& 6-1.5 111). The cells were incubated for

40 1iédnfodPikent, Gk hb'Fh‘t? pERENS a \WBkefe WoSIEPGoPERiIdes) each of which

bi ndi ng buffer and anal yzed by fluorescent activated
inchuder arg wmwrogtqusﬁomlmfgg mwog@w%%la?lséem Display
libfarieb @ partici@rly uddf@Mor ekdnlple, FGdERFHhE RudbPodhemamLas

as total mean fluorescence intensity (TMFl). Figure 3
an@l@&ne@ﬁ@t Fesegiizashymasrantigens 1 BEh pRahagiss can be ysed asppTapgtics to treat
hukBf dﬁgﬂglrs ggucht éétﬁ%to(rﬁ}nﬁ?f@d lEJ)rHQrE Eé&%s@tlhg @&sﬁlﬂfjarw i dAHork

conpet I's higher than the TMFI of the tube
regzmstoémq:u angbedyrasehumary tl(eﬁqo@e@gwc aptifeodias mayiayvpidrihgmgelves being

was cal cul ated as follows: TMFI of control tube- TV

of conpetitor containing tube/ TMFI of control tube.

If TMFI of the control tube is |lower than the TMFl of

conpetitor containing tube, there is 10enhancenent of

higG | binding to FcRn expressing cells. The

enhancenent was cal cul ated4as follows: TMI of

conmpetitor containing tube -TMFI of control tube/ TMI

of control tube. Figure 4 depict results fromthe 187

fu3|on TIVFI was calculated as fractlon of ceIIs |n

' AP _ a2
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20(Figure 4B). EXAWPLE 7: CELL COWPETI TI ON ASSAY USI NG
PURI FI ED FCRN SPECI FI C MABS 293 Cl11 cells
wezx@assnng hFcRn and human [ 32M were used to PeBUSHORM2536
MAB supernatants in a conpetition assay with a
rect)éMQJdea%Q hbded isaiﬂﬁéﬁg Il'gg%onsfgn?regl%hs Wg@b%'@ﬁmgemqgcrun
|nd|q9 buffer
effgféqm fencé@na@ thsm@nwmmtasmtm ihq mmlteo display salection pepsess

su%‘ﬁ%& %&%Mﬁt‘g%}' 2| Hﬁa ﬂ&ﬁ‘f@e §t9m %ﬁ gér{e}ﬁftf%%\lxéﬁr’igségamst
selpattigensed in a micro- centrlfuge at 2500 RPM for five
m nut es. The supernatant was aspirated and the cel

pel haypivd antikddy AIRBIRA ﬁ@ra‘rf‘dnl&@yéﬂ defcI)eplldthhﬁtgn@Mefs @'VH domain

Purifled FcRn specitic mABs were a at vari ous

an¢y NE<lomalt jYhd mnmne&labwlimﬂﬂmwésef(emp adamain frang Hisvariable or
corsHREAEnaifs} 1Hﬁh%k%gulhrgﬁo%§le§W@Elogulﬁ‘pdmsr@érhagB' contain

of 100 30nM (final concentration) to each tube
twe Brsptetssfommedeofiaheutisetcad-sttandCanda cargemvedhdiswiphide bymd (see, e.g., A,
2 0P25 e S r .
g e L I R P Tl e L e
calbdlﬁ]ﬂzar the antﬂfeASESs aRat ﬁ&m;en( ﬁ@hﬂi&lg t&@o pblypentide kbains) or a single
. Bef qre sa n S
endip B L4 v e S SUFRAHECHPr PhE AR R B e
presented as total mean quorescence intensity (TMI).
TIVFAS eibe ease of) F“GtFéb apdsother fowmats ghe displayefl patibody careinclude one or
-
AT L ST LRl Wi oAyl cor
inchudds monst_a.rs region, nggt @6l in fegaspiohal leg Inettey gmizidiments, aglditional

ure 5). EXAMPLE 8: CELL SURFACE
°°'§%&F#ﬁ?h&g%ﬂ¥sﬁ%§k@w NG MONOCLONAL ANTI BODI ES Sur f ace
expres5|on of . FCRn usi ng mABs was det ect ed b{ FAGS.
Rat Affibpdydibeasies C*(fb%"@%fg%cf?& by Rt numbR9 T PEpCedsss (5o%)e-is Haard et

al. Gbbo CEIBlg3. Ci¥PDes $82019-30FABNRbEtHN etlad 2 M98, ﬁJr??mFo@éﬁvlnologM 1-20;
cell’s 10(expressing nurine FcRn/ murine 02m) and COS

an¢ Hppgenboqim st abe 2@, fpreraop | Tadem 3l HUDNAe Furbeds!agensakeagh

prcﬁggwan B2MMEh& wit@b&or dﬁxe??ﬂc@ssgse the inf 49 e ¥R Bé3REH fulh that
l et 1-3x105 of each cel he supernatant was

vamzémvemtramed fgo 2 singls lweoglelws ;slema@c(e gn VH grgVx orrim

ml{ltﬂggl@ﬁ n')z{ﬁgi VO urgreéﬂagﬁ §%(%’ 0 ? &g\ég /o ogi ?%%rﬁésﬁg?’g ?ﬁmoqa%ed into
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In another process, an animal, e.g., a rodent, is immunized with the FcRn. The animal
is optionally boosted with the antigen to further stimulate the response. Then spleen cells are
isolated from the animal, and nucleic acid encoding VH and/or VL domains is amplified and

cloned for expression in the display library.

In yet another process, antibody libraries are constructed from nucleic acid amplified
from naive 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 below. Amplification can include PCR, e.g., with primers that anneal to

the conserved constant region, or another amplification method.

Nucleic acid encoding immunoglobulin 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
cells 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
that express surface-bound IgM, IgD, or IgG 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 other modulatory reagents, such as antibodies to CD40, CD40 ligand or CD20, phorbol
myristate acetate, bacterial lipopolysaccharide, concanavalin A, phytohemagglutinin, or

pokeweed mitogen.

In still one embodiment, the cells are isolated from a subject that has an autoimmune
disorder, e.g., systemic lupus ery_thematosus (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 animal having an analogous
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,
e.g., Bergthorsdottir et al., 2001, J. Immunol. 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 cell. Full length (i.e., capped) mRNAs are separated (e.g., by degrading uncapped
RNAs 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 immunoglobulins, e.g., in order to
reverse transcribe different isotypes of immunoglobulin. The primer binding region can also
be specific to 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 variable 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 cloned into a display 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,

ionic, or thermal sensitivities.

As appropriate, the assays can use a display library member directly, a recombinant

polypeptide produced from the nucleic 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 following.

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
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
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 antibody selected from an expression library is used to

coat a different well of a microtitre plate. The ELISA then proceeds using a constant target

molecule to query each well.

Homogeneous 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
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.
The fluorescent label on the second molecule 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 molecules, the fluorescent emission of the
‘acceptor’ molecule label in the assay should be maximal. A binding event that is configured
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 ALPHASCREEN™ (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 polypeptide 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, 1988, 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 BIAcore International AB (Uppsala, Sweden).

Information from SPR can be used to provide an accurate and quantitative measure of
the equilibrium dissociation constant (Kg), and kinetic parameters, including Ko, and Ko, for
the binding of a biomolecule to a target. Such data can be used to compare different
biomolecules. For example, selected proteins from an expression library can be compared to
identify proteins that have high affinity for the target or that have a slow Ko 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
Kofr. This information can be combined with structural modeling (e.g., using homology

modeling, energy minimization, or structure determination by x-ray crystallography or
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NMR). As a result, 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 includes 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., XENOMOUSE™, 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. 29, 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
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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
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
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
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 II; 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
termed “peptide threading” can be applied, and in addition a database of human MHC class II
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 small numbers of amino acid residues in
the variable regions or by single amino acid substitutions. As far as possible 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 Tomlinson, I.A. et al., 1992, J. Mol. Biol. 227:776-798; Cook, G. P. et al., 1995, Immunol.
Today Vol. 16 (5): 237-242; Chothia, D. et al., 1992, J. Mol. Bio. 227:799-817. The V BASE
directory provides a comprehensive directory of human immunoglobulin variable region
sequences (compiled by Tomlinson, I.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 novo

55



10

15

20

25

30

+ 49 20 5A4.40 + 53 30 5A4.41 + 66 35 5A4.42 + 72
4B4.1 ++ 70 |g&Ra 4B4.2 ++ 66 1 g&Ra 69 4B4.12 ++
WO 2009/131702 PCT/US2009/002536

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 include 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
CDR 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 cell 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 should 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
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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 germline

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. After 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 include 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 implementations 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 possible 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, or 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 germline sequences. The activity of the antibody (e.g., the
binding activity) can be within a factor or 100, 10, §, 2, 0.5, 0.1, and 0.001 of the original
antibody.

Exemplary germline reference sequences for Viappa include: 012/02, O18/08, A20,
A30,L14, L1, L15,14/18a, L5/L19, L8, L23,L9,L24, L11, L12, O11/01, Al7, Al, AlS,
A2, A19/A3, A23, A27, All, L2/L16, L6, L20, L25, B3, B2, A26/A10, and A14. See, e.g.,
Tomlinson et al., 1995, EMBQO J. 14(18):4628-3.

A germline reference sequence for the HC variable domain can be based on 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:
DP-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.

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 includes 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.

Antibody 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 includes 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 III 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 immunoglobulin
domain, the recombinant expression vectors may carry additional sequences, such as
sequences that regulate replication of the vector in host cells (e.g., origins of replication) and
selectable marker genes. The selectable marker gene facilitates selection of host cells into
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 dhfr” CHO cells by calcium phosphate-
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THP-1 cells (a human nonocytic cell |ine) and Caco-2
me@ﬁie‘d&raﬁﬁ‘e&%ﬁ Ry ikHh ﬁﬁtrbmmﬁﬁp&&t}&lﬂbﬁ‘ 'veéf@rl {he ahttokly We4vS and
studied for iIntracellular staining o usi ng

light\shpinjgeresiapmeseh epeintiveht linksd F(E@hélﬁﬁﬂigﬁl)O”@EﬁE(EGPg’tlll%OW glements (e.g.,
der'i:\/(‘eB"fron‘%V@(?J @ﬁvosdeﬁgﬁfugggd ﬁ‘l%ll gé / shﬂpfs aoé nhgrncgf/AdMLP

Caco-2 cell's were eted and resusp en
promot@smegy}at@rmei@me@yomeWﬁO(eBDaprddeéﬁme@n@hmegmlntgmwelement) to

P O S B Y bt
cardams DHEBCpeneAYhicnalonadorsploatiarbGHO heugaarmm@wh sendested
wiy ¥ Pechos e melholiRee s Rl o TR o PE e rah FaR G host

celwmreculmﬂadhabﬁm farrexpgessiomafttisantibodyClecavyl firel 1oghkt bisainveane intact
wi th BDQ Per m wash, sol u

tw c n (BD. .
aniRRE B st st e S ey B nS P B dagysshmiayes are
usddrto Pﬁﬁérg%mg(b&iggnﬁﬁ ék&{(fbé%ldﬁggttlﬁr trahsfedt elelDstarllS sT:lcEct for

ana e man ul ter C., a ...
tranlormtagis, re&P%hﬁi edband &cpwrﬁ?wlegymﬁ% %ﬁ%‘tﬁrﬁdzedwm For
exdnii}lﬂé Goe dniitdhales tn HABESIaR3BBy dfinitd Jshr]amaﬂ)%f]a’?il wath@ P& A or

ef fectively bound to intra-cellular in THP1
Protein Gsqopplgd matd¥.  while the 4.13 mAB did not. Sinilar
results were obtained for the Caco-2 cells (Figure
10) ForaxfibBlies that:indlIMERACE| doblaNRtha b i RidRFpAgd cEIndydle IGn F

oA SR T L BT S o SUFRL IR i o
Ig@b ﬁifdflﬁé:;lmggzljéwkﬁlﬁb@dt Apdtagies2e0a feeCiH2 ﬂorﬁﬁ; E‘ﬁ? iasparagme is the
sitg {pr goﬁ*f‘ﬁaqlor\/%ﬁ}bﬁ!@ntspa{y ?yple Sﬁ%ﬁﬁ%e}n% rr% A{)as E?F('} cfA monstrated that

thit PISt&fa€ien Rtre mférfélmetbﬁfuldﬁtﬁmfs a{edﬁtdwuylﬂcgseceam aal | s
were washed three ti MS%FBSInvtro

cORETEBATICURPHOn REOY PRI P il Al BT e efgrinet ., 1995,

ImPufd10RM0 863:5096)2 M8 oRELrh RSdfflert th@F¢ 8dth&n s9Roduced in a mammalian
m cro-centrifuge. For 25i ntracel | ul ar stai ni ng a

expressian syFremnkpat perrARriaiely ugkya@sywswerﬁsmcofs@myﬁwsdo asparagine

zgﬁeﬁiﬁéF@&ﬁimmc@@gmhaué@othéh:ﬁk&%tlcspowﬁlsraﬁm RRAAR i,
I ng buffer (PBS/ 1% BSA) containing 20

Antibodies can also be produced by a transgenic animal. For example, U.S. Patent
No. 5,849,992 describes a method of expressing an antibody in the mammary gland of a
transgenic mammal. A transgene is constructed that includes a milk-specific promoter and
nucleic acids encoding the antibody of interest and a signal sequence for secretion. The milk
produced by females of such transgenic mammals includes, secreted-therein, the antibody of

interest. The antibody can be purified from the milk, or for some applications, used directly.

One method for producing a transgenic mouse is as follows. Briefly, a targeting
construct that encodes the antibody is microinjected into the male pronucleus of fertilized
oocytes. The oocytes are injected into the uterus of a pseudopregnant foster mother for the

development into viable pups. Some offspring incorporate the transgene.
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1.1g/ m nouse isotype control antibody and i ncubated

on ice 20 mnutes. The cells were pelleted and Al exa
wda@9asttbecul ar Probes, Eugene, OR) | abel ed mABST/($2009/002536

jig/tube) in 100 washing buffer containing 1 jig/m

As%g@if%cf@h@%ﬁﬁﬁbl@RﬁﬂlBRﬁ’é’AMﬁﬁOﬁ[ﬁQEd to the cells. The

s 30were I ncubated on ice for 40 m nutes and then
wasFekn capdidete antitpdica son bryfurthérfalipractetzadtie pssppsthefameagurg sheir

mo@g%%p%%ggfto%pcpﬁ ot %&Heﬁﬂ%r ?9}[11)1% Pk H% "Yebr exegnple FcRn

war e ustin orvwara scatter
carshezmmbiret! tveith, a smhstm)quag a$ nmmpcylﬁe 3G anFopretigopithaidCoor

alb\ﬂmm'fnhlfrlld?{ &5a Séoﬁgntlggﬁdpe%g{] g?.{c]:g‘&%ﬁ }f{ﬂé)Fcﬁﬂ lﬁnﬁgszuebatreggi The assay

1 0on MBS aha S Wwere aha
is ;Eﬁ@‘fne(dBﬂ thembsenCo af tihe Fp]kjm candidetecamtibédy) andTineher mssehtsofanaeasing

t i n_Fj d B A4 12 .
BBt BV R et o
which 5004 ot thF Ranaceieity @ Arindingrorthpfibgedten inbibited by the candldate

o RS S S R AN i

SO‘F?WL@foBﬂiabérﬁlbUd)C ewitlinth JMEEKS Pbuh of\WBRdEdAtdENbodies] thdst Raving
50 ill of an enul sion of conplete Freund's ad{ uvant

lowgr Kesg 01 Egsopeluss &6 4PRiferesl mptepeieieinBibiiRihef Fotagythan those

antﬁié@fcb'h@ﬂﬁ@lﬂéﬁéf I@E&CO? E0Y, Rhfh. i Q%e%ﬂoﬁﬁné‘ntsaﬁ\hlb@&egﬁé&egn ICso
boost ed ano with 100

[
vala0oEHIOSTHHAND PO 0 M 28 kb Sarlca s o peessrsdig an i vitro

assgﬂwr%lf?lﬂﬁg SNERnl Akt her the 4B4.12 mAB specific to
cRn or the |sotype control (1813 ATCC1813) anti body

1 /m .in mouse
iR Eingiois aBibotoey <ah al%g g S lualrd OSBRI RE Fsie For
exzﬁﬁMe talFRRE cahdi@te antibOdytdicoe\isagediop its poteitgtoRadcRE @hdiapanel
npl es and eut hani zed on day 16.. A maxi num serum dr aw

of QA UFfeFcrcEPIE, SWAN A5 ARERIRES Wt aISPWélhﬁff e 52 dqraain, and an ICso
val%i!:l WJO %,gﬁi,e bal Widddmimaady éicﬁrecé_;ﬁg’ll Eﬁot@rnﬂlﬁ 8hd'&hbodiment, a

Pr ot ocol oup# Treatnents +1 Every

copprad tmyemgstrms Doy K?ls@vms/o %so valp@fos@e lchn qnwémgllez ICso
valﬂgér ]%'8‘50 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 could be
used to follow the endocytosis or transcytosis of the candidate antibodies under different pH
and temperature conditions. IgG 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 monkey could be performed with pH
dependent and independent FcRn binding antibodies for determining their half-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 salvage 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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OVA+CFA 4B4. 12 4B4.12 Bl eed OVA Assays 2 1813 1813
OVA+CFA 1813 1813 Bl eed OVA Assays 3 PBS PBS OVA+CFA

wEBHIRBSIBl eed OVA Assays Spl eens and dprei/mBg9/002536
| ynph nodes were obtained and wei ghed in an anal yti cal

in tﬂ@hﬁﬁ-ﬁ?e ofTﬁelaBeq fgtﬁFooith?@&Eﬁ?icé SF thd &Hﬁﬁﬁaﬂ:%nﬁm&(i@ér?mdlcatlon

hat the weig both the spleen and 20t he drai ning

Of@ﬁwmquefﬁ ﬁfﬂ@@étlb%is’ reduced in the mce treated
with the 4B4.12 mAB conpared to the 2 controls.
Oval bum n anti body titer was neasured by ELI SA.

PHERMAGRYFICAL SIOMROBIBIORENt r at i on of 10 [tg/ ml was coat ed

on fldy epzll ?é& Sth@ﬁgﬂmu%:gr%gg\é% %dgnf %ﬁ{pléi,/ g%?i%flarya%lﬁc?g'

serum (starting Wt ution o
acceptabit comp@BRInS % PRhacenticad compesitibnsoviseh RBldGIn FeRndkieding

B 1 98 A0 N F B, WSS
accRmaktE: 8anri}l|ﬁrn I Rh)annmuteimwexdn[wsﬂhohh?;kll_lbatl'etapw'rce:omosjﬁa’(seldd
a3 SorBp e e g EBPaT sy By Sistie 1ERI SRR Bilihe dhadies for

in vreasiagig. at 450 nMusing a m cropl ate reader (Bio- rad
Hercules, CA). The results are presented in Figure 13

an dAgaﬁmsdtﬁgﬁla{a&gﬁtaﬁlp @arﬁ‘lpr‘]iné-lgdépgﬁkl ShdAl gdl\%ﬂ&t di '\}g[séon media,

r_edu d anti - M n serum concentration:
coatiBgs, ERtitRACIEriaiand BatifupgabregenisT /BN cSid @FSOSXNA@eByIn agguits, and the

2) : :
llthngare thswlﬁcall tc(rc‘hglp%tgb;f? t%’%@ﬁ’l }@g/snslgg?ogé ﬁ)ﬂ&gﬁttgg&)ous,
mtr'aﬁlulmdarssubattmepusfl Bdremﬁral rsbg@l omm@BSalv@mi‘strqtbn (=g, by

mylﬁ,glt rrsl’ gr rs% k;? gpl)el éin é rg °§3A{‘ﬁ§§‘,55§fa%%"n heenrl'-dt%}{gﬁ)lngcﬁ Na ntlbody
magl &k eomdmdi rbatelﬁl. kcﬁlkoteénhe edsmpmmd Iﬂ@ﬁa thE&ABion2f acits dnmldyher

at . th oncentrati
natural con%ltFons ﬁqat may mactwa?e the compound.

A pharmaceutically acceptable salt is a salt that retains the desired biological activity
of the parent compound and does not impart any undesired toxicological effects (see e.g.,
Berge, S M., et al., 1977, J. Pharm. Sci. 66:1-19). Examples of such salts include acid
addition salts and base addition salts. Acid addition salts include those derived from nontoxic
inorganic acids, such as hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydroiodic,
phosphorous, and the like, as well as from nontoxic organic acids such as aliphatic mono- and
dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, aromatic acids,
aliphatic and aromatic sulfonic acids, and the like. Base addition salts include those derived
from alkaline earth metals, such as sodium, potassium, magnesium, calcium, and the like, as
well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-
methylglucamine, chloroprocaine, choline, diethanolamine, ethylenediamine, procaine, and

the like.

The compositions may be in a variety of forms. These include, for example, liquid,
semi-solid and solid dosage forms, such as liquid solutions (e.g., injectable and infusible

solutions), dispersions or suspensions, tablets, pills, powders, liposomes and suppositories.
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10 100g/mL in ELI SA coating buffer (Sigma) was coated
on ELI SA plates at 37C for 1 hour. After two washes
wowndk/1PB8I, the plates were bl ocked with PBS/ 2p6B880b®002536
1 hour at 37C. Follow ng two washes, serum sanpl es
Th@’?(gr?n &hld%e‘:ﬁq oh 15Qh&’edst{1@cietdfﬁgmﬁﬁstﬁt13n hiy tﬁ@raﬁédtletahﬂ[lanon
and added to the plates in duplicates (1001A
Manyeopipatidensves ia thefounaf miectable @ infasibls salutigmCsuchias mmposntlons
i o i on AT LA 3 ol A mxeplary mode of
adinmndsitation & patenteadm £ emprayeaus, eulfcotanet@m intnapssitongdly igtramuscular).
e P . .
In p@ez&gt?od etgt] éﬁ%?ﬁ]ncggﬁpgggt%odgﬁs asdrr{l{ﬁ t'e)edvlﬁ &ra&ggo%g iftfsion or
injtceimpeﬂradrwﬂ&r eﬁﬁh@fllmelhtoirhe Fe&m—blrrdmg\msbmyopfnbdmi&terdd st op
intS é@%g us 'El ates were read at a
Fﬁ urS%lH? cir R C i'8Cul ar Devi ces). The results at
day 4 are presented in Figure 14 and denonstrate the
4B4 Tho commsion sak b@@@gule@g abasolytinrp micoemapign.dispgesiang
hpBéaneO Bt Sthds o?&ktrécﬂ%}é dulegire l%h Eﬁig condeRtrfRURC SR fi@inteRRble
Synagi s over ays In t e treatnment groups
sollugordsqun b¢ px¢pirad by g\gpr@omsn&m aaémmnoam@@, et, hgtligawd in the

oS AR e AR T
enmméd Bbawv¢; asﬁbﬁﬁ@&ﬁ’%@@dﬂﬁF&@TectﬁemthldBﬁd@raﬂlN disgersions are
pre%%%%lbmco?o datmé%e'\%’b!? coDI Soun nto a sterlle v?%xfeéﬁ?&ﬁ %HE %leasic

ase nyas enra grav
dispadisaatkdium addthe adquingd qnhe-sng,redlemafrsmehosefemamd:rated\abme In the

el SRR i S SRS o

prépafsion ﬁlea)@hﬁmv\d@hlgraaﬂ fleeAsrdrimg tiey 9ield&fa©dwﬂélf ofitiieSactive ingredient
abilléc}/ ffect dlseaestatus tqe I\/Erat

Plysggypddi SHEC IesEient xRSy St Tifiend sejutiqyy thereof. The

profRF Buidfi§ dfa EitfonWah Be Mlafddinad, ﬁ%xmlk%@ théVie @€ h @haing such as
anti bodi es were adm nistered intra-peritoneally 24

leqitgins BY Hempintenange ofi thereguired garticle size in the case of dispersion and by the
us@gps%'flgtagtg 2R ERPAR A0SRk REIdEbinPBsitidMe chiliBe K1Y hbout by

di sease induction and 24 hours after the disease
inglygding inj thhconmpsitine ag agenp thatidedays gbsorptipncior expmpts, pppnostearate salts
anfbOG#l Ng or control MABs were given first

ﬁtra peritoneally followed by intra-peritoneally

|nJect n.of MAB35 two hours.l.ater. Injection yolume .
s A TSR Rt en B NGRS B VB B Begpnown in the
artz Sélgﬁixglﬁfor nhay QMﬂEﬁﬂl(ﬁﬁﬂh@ rditempdelofi@ministRtioR & ibttdveRoudMection
roup

treated with 1
or dfHpgion- FTEale APCheAPLR. pERICeh aﬁgﬁgﬂr%eféﬂn&% oy can be
adfiififtace by ﬂﬁirlé%doﬁ@mﬁ;s% dt hlrat® bf RS tHAM YR 20,000 8] d#QGnd/MdNo reach
each rat for the npasurement of mAB35 and nouse nABs,

2 dpRROGAPENITIEI 10D ek o 2dn /A" TR BUts, anglgpmede of administration

ir | a coimpoun
wilt: vay‘%ﬁEgiﬁmg LPpBQttl%Sfﬁls 1%%%;-40”9“%3{ | g§|ﬁ§f§% e act®eompound

may, lsaqﬁgrarﬁﬂ wmcamerltlw Mol pesigsd|the ZRmpeynsragaipst rm@a@ealsw suchasa
coﬂt%‘lleﬁ%lé&%rﬁﬁlakn&,%ﬁ@ﬂné Mhpladté, 4 gncroencapsulated 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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1813 40ny,/kg IP lot 2 - 4.67ng/ nl 1813 I P foll owed

(2h later) by mAB35 I P 1813 40ng/ kg I P Bl eed for serum
w6 200B33PRB5 foll owed (2h | ater) by mAB35 | P PBSe@&l/esm09/002536

for serum 10Rats were observed for the signs of

SuSthHEASRI (@(‘Mtﬁ)@le&jﬁbl'eyseﬂu@%ﬁﬁerﬁé&ﬁém§ hR. RbbiR&RECed,, 1978, Marcel
i nduction. The foll ow ng scoring systen1mas used’

Ik%#@dhwabkhﬁYgﬁnptons (1) weak grip, fatigability and
soneti nes wheezing; (2) general weakness, hunched
POS ii¢eetaiti entitRimentks ﬂfe&xﬁﬁ&ﬂiybﬁ@)’oemiﬂgmdmlﬁlﬁte&ﬁ! o e)(aﬁiple with

e weakness, and_(4) death. The prot
an et dliiupatir zléassrrwlagg%qdéb%%caﬁrﬂe §aanpgu"gr<%ndp9ta§é?ﬂr errtﬁ if
desiR@) MaPaigh Be Eic%é,é@m]aﬁha@dlgr sbﬁ@ﬁé“)@élﬁthﬁiaﬁsmé" %me’i’éBsed into tablets,
4B4. 12 decreased di sease severity in the EAMG nodel .

or ipgpyperagedryircethi ivtodhe shiects digh iy elAErapPic agmimplsion, the
copduntid my be m&gpo(dﬁ&\@ﬂéxc%lét? 3d WePin the form of Yk&itie ta?lets

| oss or weight gain was determined for rats in each
bugqabtableisetrpchen capsules.alizis, sqpensi@sysyrupsayafersy anskdhe Bke. i Tp

adrh B4 & a coﬁﬂ)@ur'l:d &wl@se& Ken@ﬁﬂ)&gﬁfﬁg g?aﬁlrpa;eﬂte?dq @&rﬁfn?sttﬁtlon 1thrre1ay be

treated wth the 4B4. 12 I"'ess wei ght
negesaretoreaithe gorepnnd glithgerepdminister e zorppoupdtwitthamgterial to

pre@éﬁqg iSRL0gHLel ght

Pharmaceutical compositions can be administered with medical devices known in the
art. For example, in one embodiment, a pharmaceutical composition disclosed herein can be
administered with a device, e.g., a needleless hypodermic injection device, a pump, or

implant.

In certain embodiments, an FcRn-binding antibody can be formulated to ensure
proper distribution in vivo. For example, the blood-brain barrier (BBB) excludes many
highly hydrophilic compounds. To ensure that the therapeutic compounds disclosed herein
cross the BBB (if desired), they can be formulated, for example, in liposomes. For methods
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, J.
Clin. Pharmacol. 29:685).

Dosage regimens are adjusted to provide the optimum desired response (e.g., a
therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers to physically discrete units
suited as unitary dosages for the subjects to be treated; each unit contains a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in

association with the required pharmaceutical carrier. The specification for the dosage unit
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Lost weight 4B4.12 3 3 1813 (mMg&a) 0 6 PBS 1 5
EXAMPLE 15: EFFECT OF ANTI BODI ES OF THE | NVENTI ON ON
wolkMOB176GG CATABOLI SM I N TG32B M CE Adul pCT/G82B9/002536
mce were injected intravenously with 5 ng/ kg of
forRis @b He clﬂcl,tgfe:’d %P Qndlgﬁ’ecﬁ'i%/'&i'éﬂengéntm 'Q%Qhé Qrﬁqlfe'\éﬁaractenstlcs of the active
Bi onedi cal s, Trvine To). The
corppounggnd the panI@ulg5thgmeLE@@fﬁq@l}p se aqm@lem a@d (weth@hmltatlons inherent
I f
in PaAEF EdingdIhIFR AP a1t copalhdTRl 8 o Bk 30
indgedurls i mepoi nt using PBS. Bl ood sanples were taken
prior to injections at all tinepoints, as well as at

168 AR @KérfiplarSShIHNMARg PArRR F6r@th@Bpkusit 4 l’yQQ p%phy ROeaUpitbctive
an ELI SA neasuri ng BIOtIn h1gG was perf or ned

amayntoh am itthody e'é%%@isé hereift i -1 @g/&(s)orv%elr(bmg/écay dngntidicRn
ant¥ddd cAdbELRIMARRRA, 4 206y HxWaVﬁ'th in@fsicho&BSdt a(xgﬁ%f less than 30, 20,

contai ni ng O. 05% Tween 20) . erunlsqnp es and
10, e aredBinde Feachip Hoseed aboiit pps 1 Gme/A oir ahow GoiedAme/m’. Dosage
f f
val(lgsfzr%&’)yoiéag? wlﬂH tﬁeetg%)oangﬁsgpérﬁ)& gf tlgg%brﬁsﬁoél\r’:(g grg 811‘:\/\‘/,2]1%6% quyr a partlcular
sulfjeatrspediic d@hgﬁ regigens &6 bﬁge/dmsted@vg timag afcaidingttp msmdwwgal need
7G.f
ancp h@%}?osfes IE}Q é Wéﬁ%&a ?%rs%@ﬁlg%ang Q}Jsruﬁ%rjlilgirl gﬁ\@v\gdn%{lstratlon
ofﬂn&uba@aﬂbmutlw 100 gl /well goat anti-human Fc- HRP
conjugate (Pierce) 20diluted 1:25,000 in dilution
buf 8¢ pimAQRAMR A BSREIsRIAE 8istlBsed Herd mgy BRludéh kiRfrapelitiQ gy
mashes of PBST, 100 TMB solution (Bio was added to
effegive gmaptor amepphiiactinally sfeqkive émpwws an E%Brr hindiggjantiyody
dnsEB@éH He?e'm eAaEHéFa%erbtahif RN O Binbat €8G5 &F an%\’cﬁ:'npﬁ?éétlve at
(wh e well highest standard turn dark bl ue).
dosagmnﬂd@r mwdmﬂ tnm‘ nagesay) lqasngve s daﬂr@é therapeuticoigslh A

the?%s Eﬁrlcai‘ﬁ@ dtQ/g al?lﬁgntgggﬁiﬂﬁglﬁgﬁ l?ll Can i g&;g%t@fg%ﬁ such as the

dissase wates agee eaxt andt wWeightolf tH individudll gyd@ the aldliyaf itegantibedy to elicit a

ey EPaTe 1AL PRy F b B SRR B RALS ppp m which
anRBé\(é'lHr‘dth\fmﬁ@RéE@tﬁﬂEﬂ &hposition is\diiBveiged by, th&BB8rapdutically
b %é.11 ﬁ 3 and 3B5.4 were studied in FACS bindi ng
IRV 'S FACS bl ocki ng assays for reactivity to FcRn
across species. Human FcRn expressing cells (293Cl1)
and nonke Rn ressing cells were produced. Rat
STARGZADI RS & Egéﬂ‘gﬁgﬁpressing cells were from Nei
Si mMisérrentod Miicl @R iFS RhibindegsdntiodyHe physlicatik asn;gcnated with a moiety
eriments,.FCRn expressing.cells were in ted
ok BV SR B L B ST 20 S o8- B QLPoR. S yph,or

otHePfIS:06K, & @l, boaslesst 1PABSs, (16,84 .50 Zo1d 3Bar elclmp&larﬂ-Fc%—bﬁldﬂigd
385.4 or isotype controls such a

aniippgy |53 P%?SSO%@CWH’@P@@ YMRE&r8 atsweste%ailx H%P@Ig&nﬁu’v@g&rs such
lyhik eﬁee&s&%e Siy@hPendoand. ShtlbivBsty ek Wl a9 dustRally b
as By ORESERAGE pol LRt ey e B T i by ntally by
wetight olbmﬁra.hm}ng solesylappymbes apkiage weighte saRing foa) abput 200 to
ab&h%“;( %oé@o@abwllsoom%@aﬁo%t £9060, 484 £80RtPIb8EHI2MDOIR HeMised. For

hi s” speci es. For bi nd |n% experiments, FcRn expressing
exereplle,san\ﬁ@Ré hlmmﬁ@gdwatn eAp@x&atmg@ Waigrabbiplerpaaner, e.g.,

hyérgsﬁfi}l}?glygﬁg ;;o]ymgf} ég ?l&/éxz%g?[&hﬁgﬁd %o@('m%ﬁ)gﬁ%{?cgorne ; é non
lingOngniist of sch pAI‘ytr@rs loﬂedmwlwlm ORRI8 homopelymerstsacheas] | s
were examned in a Coulter flow cytoneter for
fluorescence staining. If the 15 binding of particular
MAB to the cells is significant above isotype contro
bi nding (TMFI is 50% higher), this mAb is considered
capabl e of binding to such species FcRn. Table 8 and
Fi gure 20 show a summary ofésthe results. Table 8:
Summary of mAB for cross reactivity rnee |sztYPe
Bi ndi ng Bl ocki ng
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polyethylene glycol (PEG) or polypropylene glycols, polyoxyethylenated polyols,
copolymers thereof and block copolymers thereof, provided that the water solubility of the

block copolymers is maintained.

KiTts

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 relates to the methods described herein and/or the use of an FcRn-binding

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
antibody to treat, prevent, or diagnosis a disorder described herein, e.g., an autoimmune

disorder.

In one embodiment, the informational material can include instructions to 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
mode of administration described herein). In one embodiment, the informational material can
include instructions to administer an FcRn-binding antibody to a suitable subject, e.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

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
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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where a user of the kit can obtain substantive information about an FcRn-binding antibody
and/or its use in the methods described herein. Of course, the informational material can also

be provided in any combination of formats.

In addition to an FcRn-binding antibody, the composition of the kit can include other
ingredients, such as a solvent or buffer, a stabilizer, a preservative, a flavoring agent (e.g., a
bitter antagonist or a sweetener), a fragrance or other cosmetic ingredient, and/or a second
agent for treating an autoimmune disorder described herein, e.g., rheumatoid arthritis or
systemic lupus erythematosis. Alternatively, the other ingredients can be included in the Kkit,
but in different compositions or containers than an FcRn-binding antibody. In such
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
preferably is an aqueous solution, with a sterile aqueous solution being preferred. When an
FcRn-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 Kkit.

The kit can include one or more containers for the composition containing an FcRn-
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 sleeve 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
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
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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20EXAMPLE 17: MONKEY FCRN TRANSI ENT TRANSFECTANTS

STAI NED W TH ANTI - HFCRN nmABs Cosl cells were
worenadmot ed wi th nonkey FcRn heavy chain (i n pCDNSB)9/002536

and 132M (pED.dc) with Gene Janmer transfection

r ea . . . . . I

nar o SoF PG HERENLS o AR dhie Bl SlmirishRuGEYS G Bfifbsiton
e.gB9Ayribgel OBalgat, pipettws fercépscmerstieed sppanhdnopiBy (¢.9¢ eyeiropper), swab

' [ T I d. o V I
(e G U4 St of Sonded30ab, Br 4 s MINE AL e Embbdihene, e
devict is aAlimplani4Blg devbethetdispeates artdrechabnsseoflthgaintibo®b Olhe disclosure
diJ ution QL 45 m.nutes. on ice, ter one S th .
ot il SR e of ol M, P, pE SxnRlebBisoPRndiisitscrtode nerein
Coulter flow cytoneter. The results are expressed as
TRgl\\/Fl MPLE 18: WESTERN BLOTS W TH ANTI - HFCRN MABS
P\ém\b sol ubl e human FcRn (Extra-cellul ar domai n of
heawyitibbdiésthatrbihdltd FVRn wadideméfibddbytthe mahbd Hesogbaafhegein and/or

4-20% Tri s- cin e I nvitrogen d was, run at
aeigiithergh har et e SR bR, F o5 & ge
adRiifétéred & APRCEOURaY JRebidt, dnk/or ighdse @3@AJtY OF HiSorders, including

10PVDF menhrane (Anershanm) and run at 55V for | hr at
autOPRMPRCHBRIAE. A £VenTtA SRl I SUINE RS Surf8 VIERCTISF 3BRed Wi t h

5% mlk in PBST (PBS plus 0.05% Tween 20) for 1 hour.

Af t @he tenmt“treating” nefers tamiminarring e theadpedn an arhour@pnangénknd/or
e B RS B St cpAe b Bl AR B e Worder o
to prevent prugesssibh of AHRBord&o tw dithena Batistiedly sfigdfiranedegser oato a degree

: 10, 000 dil.ution for 90 mn. After another t
defi@Rls 20 one s e i o, A s AT e T g vy
depNditigSInang subjdacaridanayl Bestaisdreotth@subjedB BRIubjct c3iBBe 4 Auman or a
353. 21, ,SB?. 35, 4. f]@ 15B6. 1 land 31.1 recogni zed the
NORATIHERD BURR KA OEHEMIN KM 13B5. 4 and 5A4. 9

recogni zed 132M (Fi gure 21). EXAMPLE 19: BI ACORE
ANATYSFER1Gbing B3 .ahtibodly €k be idmin{sBiretcio radherapevticably tefidctive amount,
W t r oxi_nmat el Q U _qf, ¢ e hu M ootits
e &by RIS o BBler Myl e Al RBstiRb R B M SReeuibivsan
amélibgations by nptaumdaracisonden.ce. £ canpduitaigmuie disorfden(e-gf, ohaimatoid
erial dilutions anti.hody.were made,. starting from.
ariils g bR oD G b et RaieR s pfierch R sk for
thendisorpassed over the chip in duplicate at 50 01/ min for
1 mnute. The data were solved for a 1:1 binding

'eQg%{xﬁégiawlaﬁé’%p\é@icg%g@%%%g og%dng o@i%galﬂgh Srgfns R body
ind a9 Mudtipte SHEItsicishortaid 28 RetisT tflamngitorpbawelrdiseasea (Y34 slupus,
an&%@ﬂﬁﬁ%%?%i@bfﬁ% gftgle%%?s(??%we Eﬁmsedwlo@v. OInQ)He ZSp%ct, the
invention provides methods for the treatment of cancer. Still other disorders that can be
treated using an FcRn-binding antibody 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,
autoimmune inner ear disease, autoimmune lymphoproliferative syndrome (ALPS),

autoimmune thrombocytopenic purpura (ATP), Behcet’s disease, bullous pemphigoid,
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KD (nM Of-Rate (sec-1x 104) 3B3.11 1.17 0.39 1.76
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MAPPI NG OF ANTI - HFCRN mABs Sol ubl e human FcRn
carﬁf&%gﬂp cgﬁ’&%ﬁh@%lmﬁﬁfs'éﬁ?&@ﬁn@ﬁ@s Ein%ﬁf%ﬁﬁn%ﬁm@%ﬁé?@rlc¥

houseé reagent s fers and chem cals were
syndeenech@JEBS), ghieniii matal deyyphkindtiag plxpetsepathyn Fisatsicial
' n rf
peffpHlEGH! o 81Atln d B8l SRS BB RICIH S RElke, Degos disease
densitamay ositis fjueanilp kiaswmn)rosslsnhswgi lhpis, bssemiatimsed |ctwglqbnlmemla,
I s

ﬁb%%a%lgl g’%)any%bg WE rs)ge)ag% I%%E%% é§r%rgh§9 P?asﬁ@o{owg
thyicﬁdlns,Adlbﬁthlc lpoklwmtyfﬁ'ﬂresrm ddibpattdc d&mhbmyto@%))ulspems(ﬁfP) IgA

RO Al PP SRRaT e Loy 5P| g mived

corﬂ‘M:t&&disklm meieatr@as(tlp:lﬂlégrﬁk)ls @eﬂphmmlgartsepbmmgm doliaceus,

w-cell of .the sensor am,ne c
PGBl LR AUy P R e b Pt s S Rl s
pol@@lﬁﬁ(ﬁﬂdr@%&bmeﬂ,%@%ﬁ%ﬁ@ﬂﬁﬂxﬁ@tnd&iﬂbdlﬁm{«ﬁws, déhtﬁﬁiﬂiylbﬁhs primary

antib surface u eparate flowce

agew?re%&l%l ‘ﬂ%‘PﬁgPrf‘H%Wi’HI?@’ E)‘FrBE%Sd RIS, l?t%'f‘h‘él i’)P'&é‘@WE‘éO"oFe‘te’ s

syRirdHN) TieufatiS REEF, kdr6oiaskid, Bioflynah WRIrdhé, Slakaydu 8RR Jul8rative
a reference for the binding studies. Assay

colitissuypifis, Yaseuliisi vibligRi d sequence of sol ubl e hunman FcRn
(shFcRn) was synt hesized as a continuous series of 27
pepin wat, emiotdimenac the patiFcRe bidingrdiibigly 20adneisistbueisto irgmove an

| en These ti.des h over | appi ng sequence of
““Y@“tg‘{ﬁhﬁ@p%lﬁﬁc&gpbcj%ﬁémﬁbﬁ‘?i%g’gaq(ﬁ@?’e 20di ssol ved in 100%

DMSO to a final concentration of 1-5 ng/nL. For

analnysoims embodineatst thd @nidrRn bindingweatikodyils adneigisteodl tp suppress the

1

eveloreFall Riiihics B e TRl el RO o ba e
summssmes;ommtl@ mtlnmtgelstratSpant ate of 20 uL/ mn. After a

35 s. dissociation phase, the surface was regenerated

by 81e80d§ opwnﬁﬁlsféﬁné— pcRﬂIMnGing Ghitbdida EreZdeddritRa ‘ﬂ'l ‘ﬂ’hllﬁnzii:eutlcal
pul se of 1% SDS at a flow rate of 60 ulL/mn.

COﬁtP@F'f‘P‘%Se Suitbleofosagen Péﬂeﬁ myphesulen perdw dspend Ct"ﬁlée age and weight of

theSRBfebtf 4n8 tR ARk URlg Usb®VrHeintiBodI&f @h 8e LA ab 'cérﬁf)etltlve agents to
peptide tested and after the |ast peptide tested

inhabiserrredusiiap usdesisalle injerachiopy g 4. elretwmarwurqlpwm@gwﬁl agent and
thd TRRnN) was al so passed over both flowcells as a
negati ve control. 5Data Eval uation: The sensorgrans
RU s, ti e erated f he control
( nomheERT pintmg aefbor G teer el verra AR grolecules eg. a
gefdintd g tarfof é@f@tlﬁdﬁ@)yﬁﬁxﬁfb‘s@ﬁﬂbﬁﬂe SRIEROHMA IS cpiliREMANGE target
at equjlibrium (Req)_ was neasured 30s before the end

ontyfth?q%é'sw BYiE ;sfrfafscgn( The apihodies may be ysrshig deliver a variety of
cﬂo%i%ﬁﬁn&ﬁﬁﬁg fHePa %t%r%r PEorhpRind %ﬁﬁthggratdfhtlbﬁ G}nolecules of

Sp ecific antib Fr ost Karl sson, et al
plaefﬁefhngalw bame@ 01@92 biokaeirg) protellt;senﬁmwlr%ﬁrthw&f The cytotoxnc

drt%g'csrpﬁ@ﬁtr%@ﬂuﬁﬁ actﬁ% ng%ﬂ Wn%ﬁ%ﬁ&?emlners
13 (SEQ | 24) Syn 559:
inmmmmmmmmama 25 descrii@d(h&@@. | D
NGO 25) Syn 562: Ac- CSAFSFYPPELQLRFLRNGL- CONH2mMAB
3B3.11, 4.13 (SEQ ID NO 26)
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Syn 544: Ac- APGTPAFW/SGALGPQQYLS- CONH2mAB 31.1 (SEQ I D

NO 27) 15EXAMPLE 21: SELECTI ON AND PRI MARY SCREENI NG
WORIBABSIA. SELECTI ON PROTOCOLS Sol ubl e Pab®$2009/002536

(sFabs) were identified froma phage display library

t hajp @k %&le Y Eolggeﬁgaﬁé ﬁﬂm% nrte§oml5:9é4{t nfldIgit %&8 Mchiigh&%hh 99 dsed to

usi ng sol ub or rat FeRn proteins and
corpggct@Iuclei acgﬂ té%mne@@is ﬁg aph dy e heRaRtoXHr (o @ipalyreptide
corffitch BBt as (RIGLAN NG T} |LBRLAMTACR o5 1EHeh bfiesed
e.gudi cgjlstahéthgang)d@d [msuqmrpoigmeatu@wasd outI i ned below 1)
Sel ections agai nst biotinylated shFcRn: Three rounds
- of aabeatively) 1RIBRASBindih©hitibslpEMchesd ﬁlamtovlﬁ lﬁe&?g’yrﬂadidtlon
out with depletion on streptavidin beads. agemd
emiikers foriexarplg, a @disisatope.cuehrsged, a mera'étptal wdhiabj wb%lgcahzed at a site,

r e
resfle BRNRE o PloveAl ety B e B i JORARERECME and
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nocl,o C
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PasRL i rﬂmﬁr{mﬁék?ﬂ;y 0( %n%d‘f@llébe@dlm 1P ap‘? 8" ®BLu is under
carrle out wt epl etl non BSA coat ed wef |
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I
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buCialviw de]ﬁhiegaiaudaredf rpdha@dmamti }rruﬂec\akes 1sxs:aajoas$|sadvpmagef for
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ection,
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sel ections using the sane elution strategy as above.
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Fab LV-CDR | LV-CDR2 LV-CDR3 HV- CDRL HV- CDR2 HV- CDR3
SDNQRPS DYTMS DI RGSRNWFD 532A- SGSSSNI GSNTVS (SEQ | D
WOD0IAMMBDSLKGN ( SEQ | D S| WSSGGATVYADSV P ( SEErT/DSN® /002536

MD090- FO9 (SEQ ID NO 28) 29) (SEQ ID NO 30) NO 31)

KG kt?"%@lﬁ-@idﬂgg éﬁ?i%od%f?b)an be FnidRered i OMBinatiot th Snedfiore 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
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., monoclonal antibodies to
leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD25, CD28, B7, CD45, or CD58 or
their ligands; or other immunomodulatory compounds, e.g., CTLA4Ig, or other adhesion
molecule inhibitors, €.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.

MULTIPLE SCLEROSIS
Multiple sclerosis (MS) is a central nervous system disease that is characterized by

inflammation and loss of myelin sheaths.

Patients having MS may be identified by criteria establishing a diagnosis of clinically
definite MS as defined by the workshop on the diagnosis of MS (Poser et al., Ann. Neurol.
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
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
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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TGTGSDVGSYNLVS (SEQ | D NO. CSYAGSA YV (SEQ ID

S| GSSGGEQTKYADSV (SEQ I D NGO M090-F11 (SEQ I D NGO 34)
wW@2009(18E@ | D NO 36) NO 37) KG (SEQ I D NO 38pCcB9%2009/002536

LVSNRAS | YSMI' GHSGVGWDV 532A- RSSQSLLHSNGYNY (SEQ I D

typ%d thr61%EQ ifn E%J:r@ Weﬂ?pﬁ%ﬁ@%%ltﬁx\éﬁpfyn&é% E¥31uated

MD062- 009 I D ( SE
for g et cthe 4adio systems pyramida
(mEgrm W’r@

bladder, visual, cerebral, and other. Follow-ups are conducted at defined intervals. The scale

cerebella brainstem, sensory, bowel and

ranges from 0 (normal) to 10 (death due to MS). A decrease of one full step can indicate an
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, movement and sound phosphenes, afferent pupillary defect,
paresis, monoparesis, paraparesis, hemiparesis, quadraparesis, plegia, paraplegia, hemiplegia,
tetraplegia, quadraplegia, spasticity, dysarthria, muscle atrophy, spasms, cramps, hypotonia,
clonus, myoclonus, myokymia, restless leg syndrome, footdrop, dysfunctional reflexes,
paraesthesia, anaesthesia, neuralgia, neuropathic and neurogenic pain, I'hermitte’s,
proprioceptive dysfunction, trigeminal neuralgia, ataxia, intention tremor, dysmetria,
vestibular ataxia, vertigo, speech ataxia, dystonia, dysdiadochokinesia, frequent micturation,
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.

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
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
(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. Gut. 1998
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LVSNRAS FYSMI GWGELDAFDV 532A- RSSQSLLHGNGHTY (SEQ I D
NO MQGLQTPRT (SEQ ID NO G RSSGGSTRYADSV (SEQ | D NO

woB@BA3 1024 LD (SEQ I D NO. 46) 47) (SEQ ID NO. HE)/US8)9/002536
KG (SEQ ID NO 50) 51) LGSHRAS YYHW  532A-

TulB3eh Pl INEYbwhtt £ SE@A03) NBnd WealsiBdntetoll $59):163-NC An FeRn-
uigSERZeZ S ton o3 ) SEEREE E0a° Dﬁg%?EQ D NG o
birgiing aghody can be used to ameliorate at least one symptom of IBD or to ameliorate a

clinical index of IBD.

RHEUMATOID ARTHRITIS

Rheumatoid arthritis is an autoimmune inflammatory disease that causes pain,
swelling, stiffness, and loss of function in the joints. Rheumatoid arthritis often présents ina
symmetrical pattern. The disease can affect the wrist joints and the finger joints closest to the
hand. It 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
factors for diagnosis of rheumatoid arthritis include the “rheumatoid 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.

Lurus

Systemic lupus erythematosus (SLE) is an autoimmune disorder that leads to
inflammation and damage to various body tissues. SLE can be mediated by self-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 common include extreme fatigue, painful or swollen joints
(arthritis), unexplained fever, skin rashes, and kidney problems. Exemplary symptoms of
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
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 lupus nephritits.

IMMUNE THROMOCYTOPENIA (ITP)
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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(SEQ ID NO 54) 55) KG (SEQ ID NO 56) ID NO 57)

QDNRRPS FYGMH GLRTFDY 532A- SGDKLGDKYVS (SEQ | D NO
WERMBSNFASVA (SEQ | D NO G YSSGG TGYADSV ( SEQ PEI/NE2009/002536

MD084-B11 (SEQ ID NO 58) 59) (SEQ ID NO 60) 61) KG

op&%@tﬂe@s&@ets Q@Adléﬁ% dest%§%a§§%es &@gﬂ)ts to treat ITP have

RASQPVGSYLA ( SE
generally involved suppressmg the immune system which causes an increase in platelet

levels. An FcRn-binding antibody can be useful in treating, preventing, or alleviating ITP, or

one or more symptoms thereof.

ANKYLOSING SPONDYLITIS

Ankylosing spondylitis is an autoimmune disorder that not only affects the spine, but
may also affect the hips, shoulders, 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 adulthood. An FcRn-binding antibody can be
useful in treating, preventing, or alleviating ankylosing 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 1 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 bodily organs and systems. Cancers which migrate from
their original location and seed vital organs can eventually lead to the death of the subject
through the functional deterioration of the affected organs. Carcinomas are malignant

cancers that arise from epithelial cells and include adenocarcinoma and squamous cell
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(SEQ I D NO Rl VPSGGGTMYADSV GVDV ( SEQ MD084- 803 ( SEQ
ID NO 64) 65) (SEQID NO 66) 67) QG (SEQ ID NO 68)

WO BobAs1769) 532A- RASQSVSSYLA ( SEQ DASNRAT QQREMVUBLGT9/002536
NYNMVS YI SPSGGSTWYADSV YHYGVDV MDO73- E10 | D NG 70)

cartinbfa) Sarbbadapbbankcl? dehe cofhedtivER duppdiidve Hizué §EQn&1@dé\|O
74) (SEQ ID NO WD 2009/ 131702PCT/ US2009/ 002536
ostch)arcomg)chon@g\gr\mqa and gastrointestinal stromal tumor. Hematopmetlc cancers

such as leukemia, 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, multiple 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 including Hodgkin's disease and lymphocytic
lymphomas; neuroblastomas; oral cancer including squamous cell carcinoma; ovarian cancer
including those arising from epithelial cells, stromal cells, germ cells and mesenchymal cells;
pancreatic cancer; prostate 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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YYGMT GPEYFFGVY 532A- RASQSISNHLV ( SEQ (SEQ I D NO
QORSNWPPT (SEQ I D NO. SI SPSGGHTSYADSVK ( SEQ | D NO

wOB@BA3G05 | D NO. 76) 77) (SEQ ID NO. 78) 79) B (/BEQ0Y/D2536
NO 80) 81) AAYILQS AYNM VRSGFWSGHD 532A-

traﬁ%%@@%&%t&%@%é EE%&%E%Q fet%.xéb@ Otg% (hég@r frafcSlte l-t)reaSment

83) ID NO 84)

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 resulting in an
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 cholesterol or a therapeutic antibody,
is removed from the blood by a cell separator. Blood can be removed from the body in
batches or it 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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85) KG (SEQ ID NO 86) 87) GASSRAT HYG\VB
DSWGSFPNDA 532A- RASQSVSSSYLA (SEQ I D NO. QQYGSSPRT

W@ SBEQ1BDONO. Y1 RPSGGKTI YADSV FDI ( SEQ | D MD092POORS{08EM2536
ID NO 88) 89) (SEQ ID NO 90) 91) KG (SEQ ID NO. 92)

A 1P FerfVe, CGRi &f:

the{)ﬁ‘ﬁaaﬁ,g &5 egl ons Sb% @gér e's %g%mg oW %%Gy%%gjs %{/p]asma

exdhapgseare known in the art and are described, for example in US 6,960,178.
CAAGACATCCAGATGACCCAGT CTCCAGACT CCCTGECCCGTI CACCCCTGGAGAG

C 5Plasma exchange has been shown to reduce therapeutic antibody levels in the blood of
CGGCCTCCATCTCCTGCAGGT CTAGT CAGAGCCT GCATAGI AATGGATACA
a spbject and the restoration of homeostasis (See e.g., Khatri et al; 2009; Neurology 72:402-

40§F ATTTGGATTGGTACCT GCAGAGGECCAGGEECAGT CTCCGCAGCTCCTGATCTA

TTGETTT&%J%%; anftibody (CSZUC&]T as nata 1zu can e reggve g:rﬁ blood,

placdGASSAIN by AGAECTIRABRATEAKANST t%ﬁ%&'&ﬂl’lﬁ&ﬁn A,

WHEh e R OB | e e TENBG ARG Tog (PE Bippastream.

O PRER TR ATHTIORAGT GTGRCT 0BT OISR BB ants,
thecanticieROEATRIFISS PAICEHSPE PAGTPREA LT BT EERIFATT RICTAISRPARSRSS,

res-ﬁltﬂag in the removal of FcRn from the bloodstream, thereby increasing the amount of
TTGGAT TGGTACCT GCAGAGBCCAGGACAGTCT CAGCTCCTGATGTA
“frge” therapeutic antibody. The resulting “free” therapeutic antibody will have a shorter

hal-grmﬁ_ QW%%WW%%%W%W%&% more
reagiip @it TifforacsanaracaToASch@sorEiAGEChGeoeAMEPdarnts) ty anti-
Fel A e Sl R TR o Some

emBANGROATECAGAT ROCETRCTET COARMTTOETIZST aTaGat DTREOAGEAGATLting

in s Bl PR S SRR R 0P QLA RAIEPARRY ORI

the@apeutic antibody is contacted both with immobilized anti-FcRn antibody and immobilized
prcée ) gZAGAAACCAGGCGAAGCCCCT AAGGCCCTGATCTATGCTGCATACATTTT

CAAAGT GGEGGT CCCATCGAGGT TCAGT GACAGCGECTCTGEGACAGATTTCACT
In some embodiments the anti-FcRn antibodies presented herein can be used in

«reg%%w@eﬁmwwﬂ VEFAY M%@GT%MQ% an
adyesgegifert. M@sorg@;mbodlments an anti-FcRn antlbody can be used as an alternative

for plasma exchange. The administration of an anti-FcRn can accomplish therapeutic
antibody depletion without the risks associated with plasmapheresis and plasma exchange

such as vascular access, citrate therapy and donor plasma sourcing.

HUMAN LEUKOCYTE ANTIGENS

Human leukocyte 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
that is “non-self”’ will result 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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>MD064- HO4 LV kappa 5

CAAGACATCCAGATGACCCAGT CTCCACTCTCCCTGCCCGT CACCCCTGGAGAG
WE2009/131702 PCT/US2009/002536

CGGCCTCCATCTCCTGCAGGT CTAGT CAGAGCCT CCTGCACGGAAATGGACACA

mirftfmize the immune response. Donor-specific HLA antibodies have been found to be
CTATTTGGATTGGTATCT GCAGAA(?CCAGGGCAGT CTCCACAGCTCCTGATCTA
assgciated with graft failure in kidney, heart, lung and liver transplantation.

g%ﬁ&%EWQ%%%%&%%@%%ﬂ of
“naacsefABAATITAGHETI@AN RN GAGEABAGT RGBT REANGATGF RECEEA T

amﬁ?ﬁ&?ﬂd&%&ﬂﬂ@&&ﬁ%&&&&&@%&%&c&%&%@
traSRBARATICAAAMSEQLDb MM aPeisor MAOHE! O dedgokngppgan transplation is

adr{MAFErCd B Al FORY AMTBOAY. T SOME CRIBOAIGNT & person hat IS UHAGTEoWE organ

trafsplAGOASGEAMIN SEEre G\ HE R AMTAGING T Ml soA(s(eviicdivehis d JersonEat has
receivath R ERANERRFPIAl RS ASM et SRR oY ARTRE AN agasuring

the@Gevels of HLA antibodies are well-known in the art.
GCCACTGGECATCCCAGCCAGGT TCAGI GGCAGTI GGGTCTGEGACAGACTTCACT
C
TCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGITTATTACTGICAGCAGC
G TAGCAACTGGECCTCCCACCT TCGECCAAGGGACACGACTGGAGATTAAA
DIA@EQriclJsEONO. 98) >MD084- BO3 LV kappa

A RBOLE A Dird AR Sl el b e 7 el od Rl TR Bdor

detadHEAGK haVE TlTroGnBEE e\ SIRAYSKEOTGKIEESGCAGCTACT TAGCCTGGT
A 25

g%%%%@gmmmmg%ﬁmmgm@%%m
of GOGRDT BGRHAT COBABRIACGH TUAGHERIAGT esHiSHE X beanctiagicrn dpdnde

loc3lizipg Bckn (o subeellula lasation,c g the endosgme, The method can inelude: ()

comtactieSa CAGHIEADGTRCRGIMCINGT MBBRGAGBE(A CERABE oM BaT GAALomplex

oSS S e Bk M e s

a réference sample (e.g., a control sample) with the antibody, and determining the extent of

fo@m&lﬁg %mﬁ%%%ﬂlﬁ%@m&ﬂ@me or the
reﬁ%@%@?@?&%—%ﬁ icIDAGIERITICEAL ChRarge A ks TTokAaticaAGthe

CAGKAt
C WO, 2009/ CT/ US2009/ 002536 . T
co O RETA AR PRSP ePbisei e paingetive of
theé;;;gm@eﬁ@ﬁmem@@m GAAGATTTTGCAGIGTATTACTGICAG

R s e R R e

SUAGABOGE] TRGAGE CAGROADOCT GG ETEAGARCEINCHBIAGABMBEE and
the3T6edt T UCTEctin Can arude dutermining |0Gatio o e o1 TormANon Of e

copleRAGCAGCT CCCAGGAACGGECCCCCAAACT CCTCATCTATAGTGATAATCAGC
G 10

%@E@ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬂ bd Sikeb b (nbrnéal Gt Ain T ddctable

SulSTEEROCATUNSEESROTECATTOTEAGCATERCBENGRATA TSAB P B HerMEbA
T
GGGATGACAGCCT GAAGGGT TGEGT GT TCGECGGAGGGACAAAGCTGACCGT CC
TA (SEQ ID NO 101) 15>MD084-Bl11 LV | anbda
CAGAGCCCTTTGACT CAGACACCCTCAGT GI'CCGT GT CCCCCGGACAGACAGCC
A
CCATCACCTGCTCTGGAGATAAAT TGGGEGATAAGTATGT TTCTTGGTTTCAAC
A
GAAGCCAGGCCAGTCCCCTATCCTACTECI TTATCAAGACAACAGECGEECCCTC
T
GGGATCCCTGAACGAT TCTCTGGECTCCAAT TCTGGGAACACAGCCTCTCTGACC
A 20
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SPR 8500 SPR 8500 sol ubl e Fabs sol FAB sot FAB sol FAB
sol FAB sol hFcRn sol hFcRn 'sot rat F:clen.1

wa Bdodnat7of, cl a Clone # KD nM @pH 6 KD nk1ap1td09/002536
7.5 KDnM @pH 6 KD nM @pH 7.5 532A- M0090- F11 9.2

subkEmdes 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.
Conventional detection assays can be used, e.g., an enzyme-linked immunosorbent assays
(ELISA), a radioimmunoassay (RIA) or tissue immunohistochemistry. Further to labeling
the FcRn-binding antibody, the presence of FcRn can be assayed in a sample by a
competition immunoassay utilizing standards labeled with a detectable substance and an
unlabeled FcRn-binding antibody. In one example of this assay, the biological sample, the
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 labeled antibodies can be prepared. Because
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
by 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 number of the desirable properties
described above is the xanthene dyes, which include the fluoresceins and rhodamines.
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
of the FcRn in a sample, e.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 label or label-
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. After an incubation for binding, the preparation is washed to remove unbound
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31.2 9.9 532A- MD064- HO4 28 25.9 no binding no binding
532A- MD090- FO9 (pH dependent) 5.7 no binding no

woronditagono bi ndi ng WO 2009/ 131702PCT/ US2009/ BORBESH09/002536
532A- M)084- BO3 (pH dependent) No fit no binding no

o 16 SRS M ARSI s

bomtbithﬁ:dlrmramnbl ndi ng 532A- MD056- Q05 13.6 18.1 no
bi ndi ng no bi ndi ng 532A- MD084-B11 17. 4

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 isolated cells, 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, e3, 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 exaniple, nitrocellulose, 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.g., a patient sample). The antibody is also
attached (or attachable) to a fluorescent compound. The cells 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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19.6 no binding no binding 532A- MD092-D02 3.9 18.7 no

bi ndi ng no bi ndi ng 532A- M0073-E10 82 9.7 no binding no
wbrodilagob32A- MD057- FO2 29 11.3 no bi ndi ng no bPCTdB1099/002536

B. hFcRn pH 6 kon koff KD 17D3 2. 77E+05 4. 30E- 04

ﬂu&re@énp&n?b%ﬁncﬁrs%?tgchgé tokthe &&H Q}Sdé)tecll’l'r:rg HofeSdence. “Thie anount 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 cells can be cultured and/or

characterized.

In vivo 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 ''I,

iy, 123I, 9S""Tc, 32p 1251 3y ¢, and 188ph, fluorescent labels such as fluorescein and
rhodamine, nuclear magnetic resonance active labels, positron emitting isotbpes 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 relating to the radiolabeling 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 label, and how the label is incorporated into the antibody.

Procedures for labeling polypeptides with the radioactive isotopes (such as '*C, °H,
35, 121, 3%p, 131I) 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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hl gG Myeloma - - --- hlgG plasma 4. 32E+03 2. 31E- 03

5. 3E- 07 X0002 - @07 2.06E+04 1.24E-04 6.0E-09 MO055 -
WEGIR9A3PZEE+06 1. 53E-02 1. 2E- 08 MIO57 - FO2 1. 4BER0S2009/002536

4.26E-03 2. 9E-08 M)062 - C09 9. 44E+04 2. 38E-03 2. 5E-08

408, i 5508 L0 5 9 b
Greengvppd QR 6, Mpugd 44:945, 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
include 21, 1, ""In, and *™ T, 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 PmTg 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. et al.,, 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 radionuclear scaﬁning using e.g., a gamma
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. Baldwin et al.,
(eds.), pp 65 85 (Academic Press 1985). Alternatively, a positron emission transaxial
tomography scanner, such as designated Pet VI located at Brookhaven National Laboratory,

can be used where the radiolabel emits positrons (e.g., e, 18F, %0, and 13N).

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*?, Gd**). Other agents can
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be i tHd Fet@f particles, e.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 (Fe3;O4), Y-Fe203, ferrites, and other magnetic mineral compounds of
transition elements. Magnetic particles may include: one or more magnetic crystals with and
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
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. After permitting such time for incubation, a whole body MRI is carried out
using an apparatus such as one of those described by Pykett, 1982, Sci. Am. 246:78 88 to

locate 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
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 composition.

The present invention is further illustrated by the following Examples, which in no
way should be construed as further limiting. The entire contents of all of the references
(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
Example 1: Cloning FcRn, FcRn-GPI And 3;M
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constructed in the Simister lab (Brandels Umversuty, Waltham MA) using pcDNA6
(Invitrogen, Carlsbad, CA) as the plasmid vector (FcRn:pcDNA6). The Human 32m cDNA
construct used for these Examples was originally constructed in the Blumberg lab (Harvard
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, Carlsbad, 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
cultured overnight in a shaker. Plasmid DNA was purified from these cultures with Maxi
Prep kit (Qiagen, Valencia, CA). The pcDNAG6-Full length hFcRn plasmid construct was
digested with Nhel and Xbal. The pCDNA3.1-B2-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
insert was correct. The correct size for full-length FcRn and GPI-FcRn were about 1kb in
length. Human B2M was about 0.4kb in length. The plasmid DNA (4 mg/ml in ethanol) was

diluted to 2mg/ml in sterile DPBS (Invitrogen, Carlsbad, 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)
5 days before plasmid DNA injection. Cardiotoxin treatment was used to provoke an
inflammatory response and to recruit antigen presenting cells (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
were injected into the anterior tibialis muscle of the mice. Mice immunized with the
combination of hFcRn and ;M received a dose of 50 pg of hFcRn plasmid in 25 pl PBS and
50 pg of BoM plasmid in 25 pl PBS. All intra-muscular injections were performed under
systemic anesthesia with pentobarbital (50 mg/kg, intraperitoneally) or ketamine(100
mg/kg)/Xylazine(10 mg/kg). Animals were boosted with additional injections of hFcRn
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 WHEGRo bob& with the soluble TolYPH38comdildht hFCRN (SAFcRn; 100
pg/mouse, intraperitoneally) 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 after the initial immunization. The
sera as then tested for antibody titers as described below in Example 3. In addition, mouse
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 myeloma cells (ATCC, Manassas, VA) as described below in
Example 4. About 35 anti-human FcRn specific mAB hybridoma lines were generated from

this fusion.

Mouse number 187 was further boosted IV with 50 pg of recombinant shFcRn on
days 276, 277, and 278 after 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 ’

were generated. The immunization protocol is summarized in Table 2.
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TABLE 2: IMMUNIZATION PROTOCOL

‘Vaccina | No.” | Day5 | Day0, | Day2l |-Day’ | Day56 |-Day76 | Day94 | Day | Day :|:Day .. | Day
tion  lef | | e | 129131 °| 132+ 276278 | 279 *
S | mice |0 f Sl msr s [aisr | msr
Human 5 Cardio | Immuni- "Boost Boost .I" BoostIP | 2™ Daily Fus-
FL- -toxin zation Serum | with Serum | boost ion
FcRn- treat- test sHFcRn | test with
DNA ment shFcRn
v

Human 5 Cardio | Immuni- | Boost Boost | Serum | BoostIP | Serum Daily Fus-
FL- -toxin zation test with test boost ion
FcRn treat- sHFcRn with
DNA + ment shFcRn
Human v
beta 2M
DNA
Human 5 Cardio | Immuni- | Boost Boost | Serum | BoostIP | Serum
GPI- -toxin zation test with test
FcRn treat- sHFcRn
DNA ment
Human 5 Cardio | Immuni- | Boost Boost | Serum | BoostIP | Serum
GPI- -toxin zation test with test
FcRn+ treat- ’ sHFcRn
Human ment
beta 2M
DNA
No 5 Cardio Serum Serum
DNA -toxin test test

treat-

ment

EXAMPLE 3: ANTIBODY TITER IN MOUSE SERUM

Anti-hFcRn and anti-$,M titer in mouse serum was measured by ELISA. ELISA
plates were coated with 2 pg/ml of soluble hFcRn or hf$;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 blocked 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 [gG-HRP (Pierce, Rockford, IL) at 1 to
10,000 dilution was added to the plates and incubated for 1 hour at room temperature. The

plates were washed 5 times with PBST. Tetramethylbenzidine (TMB) solution (KPL,

86




10

15

20

25

30

~-- --- X0002 - GO7 --- --- --- MDO55 - Gl2 --- ---
--- MDO57 - FO2 --- - --- MDOB2 - COQ --- --- ---
WOB@OAILTOHOL --- --- --- MDO73 - E10 --- -- --PCMISS09/602536
F11 2. 75E+04 7.40E-04 9.96E-09 X0002- A07 - --- _---

GalRBsBurd D) WaORaHad & hSPIFRTYr RlaridBvalbdfidt. 9 i
abt?nafﬁgé%ﬁg a %KD ?nl\}p ) 50’%@&%% Bi n\éﬁ rfgﬁeglhtsﬁgéo%?%%}e "Eietion
wag §topofc aﬁaa@@rwzrimhtyb/e%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 serum reactive with hFcRn were tested again on

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 ml of DMEM media
(Invitrogen, Carlsbad,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
NH4Cl, 1 g KHCOs, 37.2 mg Na,EDTA, H,0 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 spleen cells obtained from mouse 182 was 216x10°. One
half 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 Current
Protocol of Immunology Unit 2.5, Wayne M. Yokoyama, Publisher: John Wiley and Son Inc.
Electronic version . SP2/0 fused cells were diluted in 314 m! HAT medium and seeded onto
16.5 plates (96 well plate, 0.2ml/well). NS-1 fused cells were diluted in 216 ml HAT
medium and seeded onto 11 plates (96 well plate, 0.2 ml/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.

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 wére
cultured in HAT media containing complete medium. On day 16, cells were transferred to
CDMEM without HAT.
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scrpgngd ifergnti-hFcRn activity by ELISA as described in Example 3. A total 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
fusion tested positive by ELISA for anti-hFcRn reactivity. Supernatants from 8 hybridoma
lines of NS-1 fusion tested positive by ELISA for anti-hFcRn reactivity. A total of16
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

Hybridoma cloning media was prepared as follows: 12.5 ml hepes buffer solution
(100x/1M) (Invitrogen, Carlsbad, CA), 5 ml sodium pyruvate (100x/100mM) (Invitrogen,
Carlsbad, CA), 5 ml penicillin/streptomycin (100x/10,000 units) (Invitrogen, Carlsbad, CA),
5 ml non-essential amino acids (100x/100mM) (Invitrogen, Carlsbad, CA), 5 ml L-glutamine
(100x/200 mM) (Invitrogen, Carlsbad, CA), 0.5 m! 2-mercaptoethanol (1000x/5.5x107 M)
(Invitrogen, Carlsbad, CA), 100 ml FBS (prescreened for hybridoma growth)(Cambrex, East
Rutherford, NJ), and 50 ml of hybridoma cloning factor (ICN, Irvine, CA) were added to 317
ml high glucose DMEM (Invitrogen, Carlsbad, 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
cloning media. On the day of cloning, the cells were washed once in DMEM and the cells
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 cells/ml or 3 cells/ml. The cells were then transferred to 3
individual plates (one for each cell concentration) of a 96 well plate. Each well has final
volume of 0.2ml. The plates were incubated at 37°C, 10% CO, 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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A LABELING OF SYNAGIS® WITH ALEXA-FLUOR-488

Synagis® (humanized IgG1, MedImmune, Gaithersburg, MD) was labeled with the
Alexa Fluor 488 Protein Labeling Kit (Molecular Probes/Invitrogen, Carlsbad, CA) according
to the manufacturer’s suggested protocol. Briefly, 50 ul of 1 M sodium bicarbonate, pH 9.0
was added to 500 pl of a 2 mg/ml solution of IgG in PBS. This protein solution was then
added to the Alexa Fluor 488 succinimidyl ester (dry powder) and incubated at room
temperature for 1 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
sample was loaded onto the column and eluted with PBS. The first colored band contained
the labeled 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) = [Asgo— (As9s4 x 0.11) x dilution factor]
203,000

In addition, the formula used to derive the moles of dye per mole of protein was:

M) = A4 x dilution factor

71,000 x protein concentration

Typically, 4 to 7 moles of Alexa-Fluor 488 were incorporated per mole of IgG.

B. CELL COMPETITION ASSAY WITH FCRN SPECIFIC SUPERNATANTS

293 C11 cells expressing hFcRn and human ;M were used to test FcRn mAB
supernatants in a competition assay with a fluorescently labeled IgG1. 300,000 293 C11 cells
were washed in PBS and pelleted in a table top micro-centrifuge at 2500 RPM for 5 minutes.
The pelleted cells were resuspended in 100-200 pl of supernatant from clones producing
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 pl of
binding buffer. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled hIigG1 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 ul). The cells were incubated for 40
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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 TMFTI of the tube containing competitor

(mAB sup), the inhibition rate was calculated as follows:

TMEFT of control tube-TMFI of competitor containing tube/
TMFI 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

follows:

TMFI of competitor containing tube —TMFT of control tube/
TMFTI of control 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 IgG1 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
supernatants inhibited IgG1 binding to 293 C11 cells, while 5 supernatants enhanced binding
(Figure 4B).

EXAMPLE 7: CELL COMPETITION ASSAY USING PURIFIED FCRN SPECIFIC MABS

293 C11 cells expressing hFcRn and human p,M were used to tést FcRn mAB
supernatants in a competition assay with a fluorescently labeled IgG1. The cells 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/ ml 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 (Molecular 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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Thé séﬂﬁé@@e%v&%ﬁéd%cg’w%g l{_iirgl%gw&fe% 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). TMFI was calculated as percentage of cells in the gated region x mean
fluorescence in the region. The results indicated the mAB 3B3.11, mAB 4B4.12, mAB 31.1
and mAB 4.13 inhibited [gG1 binding to 293 C11 cells significantly (Figure 5).

EXAMPLE 8: CELL SURFACE STAINING FOR FCRN USING MONOCLONAL ANTIBODIES
Surface expression of FcRn using mABs was detected by FACS. Rat fibroblasts
(expressing rat FcRn/rat ;M) 293 C11 cells (expressing hFcRn/human M), 3T3 FcRn cells
(expressing murine FcRn/murine ;M) and COS cells transfected with plasmid pCDNA6
encoding monkey FCRN/ BoM were studied. A micro-centrifuge was used to pellet 1-3x10° of
each cell type. The supernatant was removed and the cells were resuspended in 1 ug of mAB
labeled with Alexa 488 (Molecular Probes, Eugene, OR) in a final volume of 100 pl of
PBS/1% bovine serum albumin (pH 7.4). Purified mABs specific to FcRn-were previously
labeled 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 0of 293 Cl11 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, 1C1, and 11AS were selected for sub-cloning. Sub-cloning
was performed by limiting dilution. 3B5 clones secrets anti-hB2M antibody. Between 20 and
30 sub-clones were grown and the supernatants from the cultures were tested by ELISA as
described in Example 3. Cultures 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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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
Table 3.

Table 3. Characterization of mABs from #182 fusion and #187 fusion

Clones ELISA Blocking test | IgG isotyping | Blocking
(shFcRn) (sup) % of (purified)
inhibition % Inhibition
#182 fusions
4.13 + >50 IgG1 90
15B6.1 ++ >50 IgG2a
14C5.3 + >40 1gG2a
31.1 + >40 IgG1 ' 923
3C6.2 + >35 IgG2a 74
#187 fusion
3B3.11 ++ >60 IgG1 92
3B3.16 ++ >60 1gG1 73
3B3.21 -+ >60 IgG1 84
3B3.35 ++ >60 1gGl1 86
6A4.1 + >40 IgG1 42
6A4.4 + >40 IgG1 52
6A4.16 + >40 IgG1 65
6A4.17 + >40 IgG1 42
6A1.12 + 21 IgG1 IgG2a 35
6A1.13 + 25 1gG2a 39
6A1.29 + 33 1gG2a 81
3B5.2 (@B2m) 4+ 71 IgG2a 90
3B5.4(@p2m) +H+ 79 IgG2a 52
3B5.5(@B2m) +++ 63 IgG2a
3B5.9(@B2m) +++ 71 IgG2a 80
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4. 14WE- 042, 10E- 09 49 IgG1 IgG2a 11
7D2.21 ++ 43
7D2.22 49 IgG1 1gG2a 43
7D2.27 + 46 IgGl 52
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
5A4.41 + 66 35
5A4.42 + 72
4B4.1 ++ 70 IgG2a
4B4.2 ++ 66 IgG2a 69
4B4.12 ++ 70 IgG2a 71
4B4.13 ++ 66 IgG2a 60
3Cs.10 + 30
3Cs5.11 + 40
3C5.14 + 40
3Cs.16 + 33
10B4.5 +++ 23 54
10B4.9 ++ 23 31
1C1.7 +++ 32 IgG1 23
1C1.22 ++ 27 1gG1 61
1C1.23 ++H 32 IgGl 27
1C1.25 ++ 32 1gG1 38
11AS.5 ++ 49 IgGl 13
11AS5.9 + 43
11AS5.11 + 45
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IgG Plasma --- --- -- D. rat FcRn pH 6 Kon Koff KD
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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
epithelial cell line) were studied for intracellular staining of FcRn using purified monoclonal
antibodies (mABs) specific to FcRn. Aliquots of 300,000 cells/tube of THP-1 or Caco-2 cells
were pelleted and resuspended in 250 pl of BD Cytofix/Cytoperm (BD Biosciences
Pharmingen, San Diego, CA). The cells were washed twice with 1 ml of BD Perm/wash
solution (BD Biosciences Pharmingen, San Diego, CA) and resuspended in the same
solution. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled mABs (1 0g/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 cells were analyzed by FACS (Beckman
Coulter, Inc., Miami FL). The results are presented in Figures 9 and 10 and indicated that
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
ANTI-FCRN MABS. '

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 KHCO;s, 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 S 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
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
pg/ml mouse isotype control 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 pl
washing buffer containing 1 pg/ml isotype control antibody was added to the cells. The cells
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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8. 72E-04 2. 03E-08 MBO-F09 3. 21E+05 4. 46E-03 1. 39E-08

M62-009 (Fab) -- - M2-009 --- --- Mb4-1104 7.80E+04
wQ 2023082 3. 10E- 08 MB4-Bl1l 3. 14E+05 2. 02E- 03 6PdBES1B9/002536
M73-E10 --- --- -- MB5-Gl2 1.99E+05 3. 20E-03 1. 60E-08

fortirt sRatter and Size §chﬁerméér$ﬁ%§e/i'no§§5’f&§unique population with large size

and high granuality) enriched population was analyzed. The cells were analyzed by FACS
(Beckman Coulter,Inc., Miami FL). The results are presented in Figure 11 and indicate that
mAB 4B4.12 detected mouse FcRn on the surface and intracellularly in both spleen cells and

macrophage/monocytes obtained from the spleen cell population.

EXAMPLE 12: EFFECT OF ANTI-FCRN MAB 4B4.12 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 pg of
ovalbumin/mouse. Mice were treated by injecting intra-peritoneally either the 4B4.12 mAB
specific to FcRn or the isotype control (1813; ATCC1813) antibody (1 mg/ml 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 protocol is summarized below in

Table 4.

Table 4: Treatment Protocol

Group# Treatments
Day-1 Day 0 Day +1 Every Day Day Day +16
IP SC other day +9 +10
1 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 results presented in Figure 12 indicate that the weight of both the spleen and
the draining (inguinal) lymph node was reduced in the mice treated with the 4B4.12 mAB

compared to the 2 controls.

Ovalbumin antibody titer was measured by ELISA. Ovalbumin at a concentration of
10 pg/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 pg/ml in PBS/1% BSA) and standard mouse
IgG1 (mouse mAB anti-OVA) was added to the plates and incubated at 37°C for 2 hours.
Goat anti-mouse 1gG HRP (Pierce, Rockford, IL) was added and the plates were incubated
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4. 63E-03 2. 96E- 08 Mb6- QD5 4. 78E+04 1. 09E- 03 2. 29E- 08
MB2-D2 4.93E+04 1.49E-03 3. 02E-08 M5-Gl2 1. 99E+05

WG 28031082 1. 60E-08 3B3 --- --- -- human | gG Pl PSTVES2009/002536
2.33E+05 1.42E-03 6. 12E-09 human 1gG Myeloma --- ---

for'730 ‘mifttks. TMB solutiontRPRO8Baithersburg, MDY wastaddEPdndReEEL IR 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-ovalbumin serum concentration.

EXAMPLE 13: EFFECT OF 4B4.12 ON CATABOLISM OF SYNAGIS IN CD1 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). After 4, 6 and 10 days, mouse serum was obtained and Synagis concentration
was determined by ELISA. Anti-human IgG (FAB’)2 antibody at the concentration of
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 ul/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
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
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 MIgG2a or PBS.

EXAMPLE 14: THERAPEUTIC EFFECT OF MAB 4B4.12 IN A RAT MODEL FOR
AUTOIMMUNE DISEASE

The experimental autoimmune disease, myasthenia gravis (EAMG), can be induced in
the rat by passive transfer of anti-AchR mAB3S5 (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.

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 1
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 treated with
PBS. 48 hours after the disease induction,100 pl of serum was obtained from each rat for the

measurement of mAB35 and mouse mABs. The protocol is summarized in Table 5.

Table 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 40mg/kg Bleed for serum
(2h later) by mAB35 IP

lot 2 — 4.98mg/ml P
2 1813 40mg/kg IP 1813 IP followed 1813 40mg/kg IP Bleed for serum
(2h later) by mAB35
lot 2 — 4.67mg/ml 1P
5 PBS PBS followed (2h PBS Bleed for serum

later) 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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Weight loss or weight gain was determined for rats in each of the experimental
groups. The results are presented in Table 7 and Figure 17 and demonstrate that rats treated

with the 4B4.12 mAB lost less weight than the corresponding control groups.

Table 7: Weight Change
Group Gained weight Lost weight
4B4.12 3 3
1813 (mlgG2a) 0 6
PBS 1 5

EXAMPLE 15: EFFECT OF ANTIBODIES OF THE INVENTION ON HUMAN IGG CATABOLISM
IN TG32B MICE

Adult TG32B mice were injected intravenously with 5 mg/kg of biotin-hIgG and 495
mg/kg of human IgG (MP Biomedicals, Irvine, CA) at t = 0 hours (To). Then at 24, 48, 72,
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 takén 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 pl/well) of
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/ml 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 Fc-HRP conjugate (Pierce)
diluted 1:25,000 in dilution buffer at room temperature for 30 minutes. After three washes of
PBST, 100 ul 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,SO4 was added to stop the color

reaction and OD was measured at 450 nM.

The results showed that 3B3.11 significantly reduced the serum concentration of
Biotin-hlgG, indicating the increased catabolism of higG after FcRn blockade (Figures 18 &
19).
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controls such as IgG1, IgG2a) in pH7.4 PBS buffer for 60 minutes. After one wash with PBS

buffer, the cells were examined in a Coulter flow cytometer for fluorescence staining. If the

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 species FcRn. Table 8 and

Figure 20 show a summary of the results.

Table 8: Summary of mAB for cross reactivity

Binding Blocking
me Isdtype | thmmn | Monkey | Rat | Mowe | Hmman | Mookey | Rat | Mouse
48412 | IgGa Yes Yes Yes | Yes Yes Yes Yes | Yes
383.11 lgG1 Yes Yes No Yes Yes Yes No No
31.1 IgG1 Yes No No No Yes No No No
413 IgG1 Yes No Yes Yes Yes No No No
354 Ig&2a Yes Yes Yes Yes Yes Yes Yes No
(art-
pam)

EXAMPLE 17: MONKEY FCRN TRANSIENT TRANSFECTANTS STAINED WITH ANTI-HFCRN

MABSs
Cosl cells were transfected with monkey FcRn heavy chain (in pPCDNAG®6) and 2M

(pED.dc) with Gene Jammer transfection reagent (Strategene). 48 hours later, the cells were
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w6 3@Wwas090- F11 13 6481 2.6 4.9 532A- MD064- HO4APGBURD09/002536
bl ocking 1.8 20 532A- MD090- FO9 (pH dependent) 645 no

har@%ég?ﬁ%ﬂggﬂ%hg shee waB PBSNABHIRDS sdas AepantediishvefothctMited with
mABs for 45 r%inutes 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 IgG (1:2500
dilution) for 45 minutes on ice. After one wash, the cells were analyzed for fluorescence

staining in a Coulter 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 B2M) 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 blotting apparatus (Xcell II, Invitrogen) with a
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 1 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 IgG HRP
(Southern Biotech Associates) at 1:10,000 dilution for 90 min. After another two washes, the
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 B2M (Figure 21).

EXAMPLE 19: BIACORE ANALYSIS OF 3B3.11

A CMS chip (Biacore) was coated with approximately 500 RU of soluble human
FcRn or soluble monkey FcRn (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 dilution was passed over the chip in duplicate at 50 Ol/min
for 1 minute. The data were solved for a 1:1 binding interaction. Both bindings at pH 6 and

pH 7.4 were examined (Figure 22 and Table 9).
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Tabted. Bacorentfysi anaiFF R ARSI BB!19CKI Ng

Human FcRn
H 6.0 H 7.4
mAb P P
KD Off-Rate KD Off-Rate
(nM) (sec’) x 107 (nM) (sec” x 107)
3B3.11 1.17 £0.39 1.76 £ 0.79 0.16 (n=2) 0.0145 (n=2)
3B3_11 (cyno) 323+0.14 552 +5.4 3.24 +0.30 247+23

EXAMPLE 20: EPITOPE MAPPING OF ANTI-HFCRN MABS
Soluble human FcRn and mouse monoclonal antibodies are prepared routinely in
house. All 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
carboxymethyl-modified dextran (CM5) sensor chip (Biacore AB) was used for the analysis.
Anti-FcRn monoclonal 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
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 each peptide extending 20 residues in
length. These peptides had an overlapping sequence of 10 amino acids. The peptides were
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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Syn 559: Ac- ERg%GNLEWKEPPSMRLKAF’cCONHZ ------ mAB 4B4.12, 4.13 (SEQ ID NO: 25)

Syn 562: Ac-CSAFSFYPPELQLRFLRNGL-CONH2--------- mAB 3B3.11,4.13 (SEQ ID NO: 26)

Syn 544: Ac-APGTPAFWVSGWLGPQQYLS-CONH2------ mAB 31.1 (SEQID NO: 27)

EXAMPLE 21: SELECTION AND PRIMARY SCREENING OF FABS

A. SELECTION PROTOCOLS

Soluble Fabs (sFabs) were identified from a phage display library that displays Fab
fragments. Four different selections using soluble human (shFcRn) or rat FcRn proteins and
293 C11 cells expressing the human FcRn protein were carried out. Additional selections
were also carried out using a combination of cells and protein targets using the same elution

strategy as outlined below:

1) Selections against biotinylated shFcRn: Three rounds of selection against biotinylated

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 non-specific
commercial human IgG (Calbiochem, 401114 A
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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(CAA(peXTi verdidtdn; all¥em albAEHGUAACRAGEARCCETIRALCEHEsIiARH 7.4 buffer as

G SRR I 1 T GELS i o B B i b

GOlNRTof selection.
A ACAAGGCCACACT AGT GIGICT GATCAGF GACT TCT ACCCGGGAGCT GT GAC

SIS

GhECKIT TOGee K)und's of sele@idn agalSED hFcRn Ehm}txed/usmg WotjnylgtedOEE3 on

AN rdsatas i R R RO B A
GAGAGEAAI 7B\ treptavidin beads in the absence of FcRn. Phagemid were allowed
GAT CAA CCA CCAAA .
AR T Sy e e R e R AT
YdonfrherdiaRun{MAg SR fhtlchitdtan FcRn mAb (3B3) in the same acidic buffer.

Cﬁ\@A AW% remammg%%%l%bg\%%%ql%ﬁﬁeadc%ectwn

AGAAGTARCRERCHAGE OAFTARS TGAGRGTIA CE RGO GRATEEGARET CC
CACAGAAGC K YAASS YL SLTPEQK SHR S

T . i
TRl bR b U M PR aipat e
G@@éféd;@éﬂ@'ﬁv@bmhbd out with depletion on untransfected parental cells.

AR A e e TR FE R PEAE Y G ere

Astuted wath indn{ske@id Mind g Qg arBERSKn Nukh @i the satechc{dBEQffeD After

| ei.c. aci d E 110
SRR rling: AETHAAT 1B ROFEE 155 AV oS dhgpagneti
( StleptalidiN§dadslantl)sub¥equeit INferkion of Brtesia( SHEXILiad mge]oh&).lt is used
?g;%ql}lﬁl\rl@terlfg ijﬁglgé}\OEQSé}gDCtg aggi% 4% QSR N]ﬁgl SIS Fofh & protein
GAAGTTC‘AATTGTTA GTCTGGTG(I:GGTCTTGTTCA\C{:CTGGTGGTTCTTTA

BRI TN B er st oAl R ond

ce IGABTCTOORETNd vmascmmegm%s&tmmsmg thASERT Elftion

SEAST AT A LT STELE % LRI ST RncaT GrvL N

GCAGCCTCTGGATTCACCTTTAGC AGCTATGCCATGAGC
T B dtmtOAdCR I binescANTEBEs RABE-Tirgusid angion A atptedien cach

selection arm described above against biotinylated shFcRn in phage ELISA was carried out.

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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FR2- HCDR2- H EW/S S| GSSGGEQTKYADSVKG HEAVY:
TTGGAGTGGGTTTCT
wa WIS TCT TCTGGT GGCCAGACTAAGT AT GCTGACT CCGT TRAWGE009/002536
GRMLN: CTGGAGTGGGTCTCA
GCCTAAI MatiEds NEHRAEM DT CEGIdAAEESA i
vy 2R GGSS,B%Y ES%/%G AT RACTA screening
hadhstingt bgayy MMLQLWWWGW subcloned and expressed as sFabs

an&@g IW@QW CTAAGAATACTCTCTACTTGCAGATGAAC

GCTTAAGCT GRMLN:
G e o WS T T I,

4°%@%d¥§$ﬁﬁ§%¥%& é!rl_i%/&'g&)vg_l_y C(;'If: SXXCC?AEF abs with ar&t:gll_gocrélstlc anti-
Al
RCCRESErsT iR R CAEDRE T S AT PACY SRR CoA

Jm%hemﬁmf&%ﬁy to soluble human
LVTVSS HEAVY:  CTGGTCACCGTCTCAAGC GRMLN:
tign by $BR methods FigeloBybincking using FACS analysis

{ %@%ﬁ%@%‘%@@(ﬁ W&ﬁ%%gf&deﬁt 6m31%ﬁﬁd bléékll’}lg at (f)

and pi 7.5(ta soluable proteins and cells (human FcRn and rat FcRn in FACS and by S

VEPKSCDKTHT CPPCAPEL L GGPSVFLEPPKPKDTLM SRTPEVTCVW
) ( a, z) DVS HE DPEVKFNW(VDG/EVHNAKTKPREEQYNSTYRVVS
EXyMPIE BDNTHFARNFARSa, z) LNGKEYKCKVSNKALPAP | EKT |

T SRR o Ao ey T oo, fase oplay tiprapy

selyctiendvare Slagwizin TabRCH).
FFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTOKS LS LS PGK*  ( f

Ta}S)Eg(l?\i\/P SEI}EII ré%%@f h iRk eh{d FARKRiAPANP CBR 8kquences

oy M) W‘; WWE&W 3
cumENI 90~ F11 | ptype varifation [of TgGis shown
H—Frgure—S0—t g@NQmigc: anT o aClioeve TANgeS BDIRGSRNWED

53241 INGEs9ERevsi N| BRlifho. | XAPokah @ sko B! | |QfWRRAWRASSV| P (sEQ D NO:

oSl REESG, hp GEEIT 1 nefisMi0n i hOG WGrebhgagy | ind

GRS TSI LI 20T CAU AU SRR T7STe TR
532| I g h & L%Q ( IXPIQ{ &tY SGI"‘VL’ on %E(gvl%o- Fﬂagsﬁirxg%sm (SEQ lD NO:

MO(!;(LPne 3@)0 aCI j(S Ll(p 375 he KG (Sg N8 8' 39?

r ef ot L RA; i € MT f or | | SGVGMDV
532.|A-n t {gs%g‘g Yl({'x,' a(?lﬁz I%O: j S{VﬁSGFETSYADSV %%} ID NO:
MUK P EER T NBHENRSs as ) Af SEREELY | Phe -

refof matted cl opfeSNas 1uc| eot i d"E¥Guelnce opti mi zBYOLPAFDY

S2f-0r  REFASHESTHRY | FEAERS: ¢ ¥RI-QTPRh e SISENRIRPEFTTGE R E|Y) e 11EHD NO:

MOgE4-1foh HBSER IPHB¢P m Ped cl pHERABUIAR [} ven |EOSRPHOGVnatte,
whi ch was used ['éfHRdBiki ng st abl gY Par ent al

532MP0- :K_ES_L’SLLHSNGYIYL (SEQID NO: | MQPLQTPYT SEQ ID NO:| VISPSGGVTMYADSV | GKAFDI (SEQ

IM0057-F02 |D (SEQ ID NO: 52) 53) (SEQID NO: 54) |55) KG (SEQ ID NO: 56) ID NO: 57)

QDNRRPS FYGMH GLRTFDY
532A- SGDKLGDKYVS (SEQ ID NO: | QAWLSNTASVA [SEQ ID NO:| GIYSSGGITGYADSV | (SEQ ID NO:

IM0084-B11 [(SEQ ID NO: 58) 59) (SEQ ID NO:60) I61) KG (SEQ ID NO: 62) 63)

GASNRAT SYAMY

532A- RASQPVGSYLA (SEQ ID NO: | QHYGHSPPYT SEQ ID NO;| RIVPSGGGTMYADSV| GMDV (SEQ

IM0084-B03 [(SEQ ID NO: 64) 65) (SEQ ID NO: 66) [67) QG (SEQ ID NO: 68) 1D NO: 69)

532A- RASQSVSSYLA (SEQ| DASNRAT QQRSNWPLT NYNMS YISPSGGSTWYADSV | YHYGMDV

M0073-E10 {ID NO: 70) (SEQIDNO: | (SEQIDNO: 72) KSEQ ID NO:| KG (SEQID NO: 74) (SEQ ID NO:
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532bl ac RAeS GS N(SEe Agil 4 or e,.QQbSI a% SE N T, ﬁ% ID NO:
o 1%“1(5‘3 @'Yg Ige ) 8 ¢]€ N(ﬁﬁycll—riﬁ HECR HECRATHEL RPN
HEERn (cel s) CI NRE®# Ken [BPH 6 g(SF&ﬂN%’Z‘RD
6 Keh @H 7.4 Ké'l“?“‘ H 7.4 HYGMS DSWGSFPNDA
532A- RASQSVSSSYLA (SEQID QQYGSSPRT SEQ ID NO:| YIRPSGGKTIYADSV | FDI(SEQ ID
'IM0092-D02 |(SEQ ID NO: 88) 89) (SEQID NO: 90) [B1) KG (SEQIDNO:92) | NO:93)

Germ i ned MBO-F11 (G) and DX-2500 were characteri zed

in vitro by Biacore and FACS to assess binding and
wobaoksrrg2 abi lity. Tabl es 14 and 15 cont BETVUB1089/002536

results of Biacore and FACS anal ysis conparing the

T ghjy purified,7npar enfal , ger mpjed gnd Tef or rrat B

Lol - 2€0Tabhl o 11 4- Dy Ay A anAal 1 . e lRn 1 rzaod

HG-p—20TabtehrRarof e —anah S HFe R BB ARG
on the.ghip. aed b el &, Chaved OUEE g :
el B T80} | S0 ha ’311%92%@ %&@5%% i%a%o

: a%a—b‘ RSeEwvaD|
or e [FEACS ’(§bl ockin 1o

The DNA sequences of these Fab light chain variable regions (LV) are shown below:

>M0062-C09 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGACTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGATTGGTACCTGCAGAGGCCAGGGCAGTCTCCGCAGCTCCTGATCTAT
TTGGTTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGGTCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAAGATGCTGGATTTT
ATTACTGCATGCAAGCTCAACAAACTCCGATCACCTTCGGCCAAGGGACACGACT

‘GGAGATTAAA (SEQ ID NO: 94)

>MO0057-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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KD @H 7.4 1C5,00riM@PH!'" 532A- MD090- F11 2. 13E+06
2.52E-04 1.18E-10 9.09E+05 7.02E-04 7.72E-10 0.43

w6 3@WabD090- F11 (germ ined LC changes) 4. 45E+0BCT/US2009/002536
7.64E-04 1.72E-10 9. 96E+05 7. 76E-04 7. 79E-10 0. 38

BN S o e Y o S

NOr&b) e 15: Biacore analysis: 1gG inmmobilized on the
chip and hFcRn were fl owed over the chip.
Ant agoni stic anti-FcRn anti body data biacore biacore
>MBI0a&-610d L keeppae bi acore bi acore

CAAGACATCCAGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCTCCTGCAGGTCTAGTCAGAGCCTCCTGCACGGAAATGGACACAC
CTATTTGGATTGGTATCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCTGATCTAT
TTGGTTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAAGATGTTGGGGTTT

ATTACTGCATGCAAGGTCTACAAACTCCGAGGACGTTCGGCCAGGGGACCAAGG
TGGAAATCAAA (SEQ ID NO: 97)

>M0056-G0S5 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAACCACTTAGTCTGGTT
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG
TAGCAACTGGCCTCCCACCTTCGGCCAAGGGACACGACTGGAGATTAAA (SEQID
NO: 98)

>M0084-B03 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
CAGCCACCCTCTCCTGCCGGGCCAGTCAGCCTGTTGGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAATAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCGCCATCAGCAGCCTGGAGCCTGAAGATTTTGGAGTGTATTACTGTCAGCACTA
TGGTCACTCACCTCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAA
(SEQ ID NO: 99)

>M0092-D02 LV kappa

CAAGACATCCAGATGACCCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTG
GTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGC

106



10

15

20

25

30

1gG1gG 1gG 1gG 1gG 1gG hFcRn hFcRn hFcRn hFcRn hFcRn
hFcRn Clone # Kon @H 6 Koff @H 6 KD @H 6 , K @H

WG 2eb9HeiH2 @H 7.4 KD @H 7.4 532A- MD090- F11 3. PGEHE:09/002536
3.12E-03 1. 03E-08 1.81E+05 3. 73E-03 2. 05E-08

Aéﬁ@étk@@%héﬂ#céeﬁbm | ACATFEABHUTIERGTE E@éT&GGACAGACTTC
1. 72E-02 2. 99E-08 4. 33E+05 1.52E-02 3. 52E-0
CTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACTGTCAGC

AGTATGGTAGCTCACCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA

(SEQ ID NO: 100)

>M0090-F09 LV lambda
CAGAGCGCTTTGACTCAGCCACCCTCAGCGTCTGAGACCCCCGGGCAGAGAGTC
ACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAGCTGGT
ACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTGATAATCAGCG
GCCCTCAGGGGTCCCTGACCGATTCGCTGGCTCCAAGTCTGGCACCTCTGCCTCC
CTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGAATATCACTGTGCAGCAT
GGGATGACAGCCTGAAGGGTTGGGTGTTCGGCGGAGGGACAAAGCTGACCGTCC
TA (SEQID NO: 101)

>M0084-B11 LV lambda
CAGAGCGCTTTGACTCAGACACCCTCAGTGTCCGTGTCCCCCGGACAGACAGCCA
CCATCACCTGCTCTGGAGATAAATTGGGGGATAAGTATGTTTCTTGGTTTCAACA
GAAGCCAGGCCAGTCCCCTATCCTACTCCTTTATCAAGACAACAGGCGGCCCTCT
GGGATCCCTGAACGATTCTCTGGCTCCAATTCTGGGAACACAGCCTCTCTGACCA
TCAGCGGGACCCAGGCTATGGATGAGGCTGACTACCACTGTCAGGCGTGGCTCA
GCAATACTGCTTCCGTGGCATTCGGCGGAGGGACCAGGCTGACCGTCCTC (SEQ
ID NO: 102)

>MO0073-E10 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG
TAGCAACTGGCCCCTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA (SEQID
NO: 103) '

>M0090-F11 LV lambda
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15

DX- 2500 (germined LC & all otype HC changes) 6.42E+05
1. 77E-02 2. 76E-08 3. 72E+05 7.52E-02 2. 02E-08
wer@wiisLrs2 experi ence with anti - FcRn nonocl onal penusmogyo2536

suggested that the Koff at pH 7.4 is very critical for
CA@AGC@%A‘@WAG&C‘F@%@@G@%’YCGG@ @GR@A@ECGATCA
during biacore analysis that the an

COAFBHICTGEaCal ﬁQG&CGGﬁﬁA@fﬂGAiﬁg’E GORARAT MéAK]CéR/’\K&iT CTCCTG

ARG e oL EECPIE, AN ST b

ECISIOH
GG@@Cﬁﬁa@GGﬁAﬁTTTET&GW@GQWTGWGTQﬁEﬁCCAA@ﬂﬂXEGUAACGCGGCC

TRt S IR IR Ty acraracr

CATATGEA GT AGETGGCAGT TREG TRITIT TGGC AS TAHGG ACEANGGTCACCGTCCT

A GBI 1

C shuffled, CDR 1 & 2 and CDR 3 library)
nd are depicted in Figure 26. A gerniined

light chain was used to build library 2 and 3 in order

to avoid further 15sequence optim zation after

selecting the affinity matured | ead. SELECTI ON
ExRMPLEZSIBINDING OF STlsshive Arafisotisé-ebFrRwer e i dentified

fromthe affinit

| i bladYrthengharanied]

Fg;tguﬂ;ed g‘é

F

rrspica 0 RS sPr AsPRABYA CorEr

anfIiEwhd PiMforHed Mel§@n@krﬁplﬁ%&g6§§"t’ﬁ§ﬁﬁ)Fcﬁﬂﬁna&;ﬁy@%]ﬂes that

cel |

s.expressing.the

human FcRn

roteln were ca

ed
wegg positive ey ReRmdindpgfordeteraine therkp- nlﬁwlnm gPR$>00 / BIACORE™
datal 1@15r%9ﬂd€d3m Podisbiagal s %sea‘?xﬁ 'aﬁ’trb%d\’éﬁ (RGIMIR: €L [ theRUibility to

using a co nbi nati on

bindite hB@ﬁ%F@hu@hFGKD)serrﬁtF@&y (@S F@%n)laml] et Grad G-
C%én%%/d&é’éﬁ%

meadihed %3@93?@{1

Iotl ated s
streptavi din beads.

eluted with parental

of s a

Two roun

MDO- F11 |

binding sFahspyQaand Qi RateAnyrseiash,
phage were el uted by direct bead infection of cells.

A.TBiadhigdsad phage out put was used as input for next

Round 2 out put was used in

al ternate round 3 sel ection agai nst hFcRn-transfected

cells followed by a fourth round sel ection using

round of sel ection.

nd protein t

ar

ipgding was

ets using

o?#e“s‘&:ﬁ' B9NE, PR tRl). The

sel ection agai nst
birlirgt ofrs;dlmee was birseried vebepit mdpp@dem and dipHrdegenslent i on on
Phagem d were allowed to bind to

TabRsA¢A thioudhiFli Sukinadly binkiké SPR 880D %dn@mitm(@@lm df FcRn

gGin an pH 7.4 bu

all 5remi

fer
ni ng bound

Alagrhistit\ahaFeh 186G Batn | SEFER$I0ONS | USSPRI8I0Me JanmSPRBSMI o SPR 8500
strategy. ii) Selectfions agai nst hFcRn expressing
solblelrFabs TWO rounds of sablaaBl on| agasel™B hFGRN-sol FAB sol FAB
10transfected cellsi{were carried out. Phagem d were
alTowed to bind to ¢ellTs 1n ac{dic binding buffer (pk Ssolrat
6) at 4 degree, and|we 2| U Lt D [PateRERks e
N%)O F11 Ig% in an pH L;?hﬁcﬁﬁfe Sf?l:ecﬁhcorrget“li“r‘ﬁré‘ HeRn
L ehut-ert-wash—aH Fefrathg UUJudgﬁhage wet-e—ettted—hy
cell lysis Wit h magmeti c streptavidi n beads and ‘oM@
Coph8equent infection XomM@PHEr | Xo n"MI@PRAF-§t| e PHEMI6 | PHTS
output is used as jmput for nekt round of [selection
S3Spv00BLERIdi t i onal rouynds & sel ecti oiflagai nst 312 9.9
bi otinyl ated shFcRnjwere carried out as dgscribed in
52a)M0063-HBA SCREENI NG FOR2¥AB | NHI BI ZPORS OF F@Rpipding no binding
To identify hFcRn biinders, pripary screeniing of round
SBAMWYIUFS UL depsndenthm each7sel e¢t | omdigmgm (4 pee binding no binding
library) against biotinylated shFcRn in phage EL1SA

was carried out at 20pH 6 & 7.4. Approxi mately 1152
primary ELI SA-positive Fabs on phagem d were screened
One hundred seventy ei ght

and DNA sequenced.

uni que phagemds fromthree affinity matured libraries
(16 fromlight chain shuffled library,

2 library and from 116 CDR®S8l i brary) that were pH
i ndependent binders to hFcRn were sel ected and
subcl oned for expression as 25sFabs.

46 fromCDR 1 &




15 out of 16 phagem d cl ones screened fromLC library

had sane CDR as the parent

MBO- F11 suggesti ng

wa@edosasizon and screening strategy was bi ased i PCT/US2009/002536

enriching for the parental

cl ones.

Affinity matured

s32QMofRABS (pAMEHndend 6D) Wes & Subj eclodfldit® N Ihno binding no binding
throughput SPR anallysis and ranked by pH .4 off-rate
3 IM06BE-d00 {(p n f) S argh tITeTe WehRdikel a] 1| T d8btn¥in no binding
30mat ured clones friom CDR3 lihrary and ong clone %rom
sshAbosE Az {1 brary that —wepe—betjtrer G ger e, no binding
I\/BO F11. Based on tjhe high thrjoughput SPR) screening
2YNNOL 121 7N nl"'l'] Hlala¥Ya¥aVaVWil aYa¥el mils ¥al
L LY y VKJ Z O U IT - 1L 7oar UUUI U H‘ld b d
532‘51\4‘8056?0@0159 009 cl one rom C,DR 1 g 2 li ar;'?@ Was nobmang
nnnnnn nacilt 1 An ~f +hhal ~Af £ )
rlv‘rrv AN HUQI 1T UIll ' AT T 1 317,.L . .
LS T Y, nd MOThY R b 11 A o i BPAFYE Thaebndine
cl.aonoc INN1.71 AO1 acl
53?‘%5@@?‘3’?%0 as I\/[l?l-AOl) 3%nd ND1711%03 (als DT TR
| M;IZJ-Qos) had GQFHQ| et e afflﬂlt;‘ nat =|_r_erl EN-CDR —
S33A-MOE3E0i t h 5germ | ned ¥00-F11 LC sequen“es“"b'"a'ng (o binding
total there were 24 sSEAB clongs (parentalland __
S3EMITHAH MDO- F11, 119 frBm COR3 IiBlary, L fodipdiepR | gobinding
2 library and 2 hybrid clones)l that were sequenced,

purified in nedium scal e and r anked by repeated SPR
anal ysis (Table 16) and confirmed their antagonistic
B. FcRnfpi® properties in an Fc-FcRn bl ocki ng assay

usi ng FACS anal ysi s.

~10Tabl e 16: Top 22 affinity
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mat ur ed My TR Tet] ¢S, ranking and HV- CDR
[17D QUETICE V7 . WSPRpH74pH6 0 Fold
3BKd T npr gvenens26/A6)Gen BD3|n®4E-19P0- F11 pH 7.4 CDR
:::quulpn(‘s--r)i fferendes MaNer Cknpt ka (11 Ms) kd (118) KO
yelpma 4-1-/ nhY led AT1c) (WA

e st LM AT O LM P T AP o0, Rank
X000 - 667~ [11V- E+bAY - 124504 ] D5 6E-59 - . 3E+05 1. 7E-05
M00553G12LU 1.27E+06] 1.53E-02] 1.2E-08

M0057 - F02 1.48E+05] 4.26E-03] 2.9E-08

M0062 - C09 9.44E+04] 2.38E-03] 2.5E-08

M0064 - H04 1.29E+05| 3.68E-03| 2.8E-08

M0073 - E10 3.36E+05] 2.75E-02] 8.2E-08
" [mM0090 - F11 9.68E+04] 8.97E-04] 9.2E-09

X0002 - A07 — - —

C. hFcRn pH 7.4

kon koff KD (

17D3 3.24E+05] 5.23E-04] 1.61E-09

3B3 2.97E+06] 1.76E-03] 5.93E-10

Fcl —

lhigG Myeloma |- -

higG plasma -—- .

709002 -G07

M0055 - G12 2.01E+05] 7.96E-03| 3.97E-08

M0057 - F02 3.25E+05] 3.67E-03] 1.13E-08

M0062 - C09

M0064 - HO4 1.565E+05| 4.02E-03] 2.59E-08

M0073 - E10 3.59E+05| 3.49E-03] 9.71E-09

M0090 - F11 5.04E+04] 1.13E-03] 1.91E-08

X0002 - AO7




1.3E+05 1.8E-04 1.4E-09 ,i::. 261.0 41.5 1 VYANG'
SI GSSGGRTKYADSVKG LS| RELV 532A- MD171- AO1 1. 6E+05
WQ20RA41702 5E- 09 1. 6E+05 2. 9E-04 1.9E-09 19.2 PET/TSH09/002536
VYAMG S| GSSGGRTKYADSVKG LS| VDSY 532A- MD161- 1304
D. ba? FeR5 pl @E- 04 1.3E-09 1.6E+05 1.9E-04 1.2E-09 20.5
39.6 2

YAMG

kon koff KD
1703 1.74E+04] 6.03E-03] 3.40E-07
3B3 6.83E+05| 1.04E-03] 1.50E-09
Fel 2 08E+05] 3.29E-03] 1.58E-08

hlgG Myeloma | 1.30E+05| 1.27E-03] 9.80E-09
[higG plasma 9.13E+04] 2.42E-03] 2.65E-08
X0002 - GO7 9.70E+04] 8.62E-04] 8.90E-09
M0055-G12 |- —
M0057 - F02 —
M0062-C09 |-
M0064 - HO4 |-
M0073 - E10 |-
M0090 - F11 1.84E+04] 5.73E-04
X0002 - A07 =

E. rat FcRn pH 7.4

kon koff KD

17D3
3B3
Fcl --- ---
hlgG Myeloma |--- ~--
hlgG plasma
X0002 - GO7 - ---
M0055 - G12 --- ==
M0057 - FO2 - -
M0062 - C09 --- -
M0064 - HO4
MO0073 - E10 -—- -
M0090 - F11 2.75E+04 7.40E-04] 9.96E-09
X0002 - AO7 --- -—-
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S | GSSGEITKYADSVKG LAl GDSY 532A- MD157- FO9 1. 7E+05

2.8E-04 1.6E-09 1.8E+05 2.9E-04 1.6E-09 16.2 26.0 5
WEYANE3 502 GSSGEQTKYADSVKG LS | RELI
1. 6E+05 3.5E-04 2. 2E-09 1.6E+05 2.9E-04 1.8E-09 12.7

B dpta o R ek

Taéﬁ- 13 AShFo

32A- M)15 4104 1.7E

wintaad

PR

binding antibodies; On and Off Rate Analyses

A. Binding Data

2E-0

532A- MD157- BGD8S2009/002536

Antagonistic anti-FcRn SPR 8500 SPR 8500 SPR 8500 SPR 8500
IgG data
Format IgG IgG IgG IgG
hFcRn hFcRn ratFcRn ratFcRn
Clone # Kp @pH 6 Kp @pH 7.5 Kp @pH 6 Kp @pH 7.5
532A-M0090-F11 244 10.8 9.8 9.14
532A-M0064-H04 6.82 12.5 31 no binding
532A-M0090-F09 (pH
dependent) 3.64 No fit 13.9 no binding
532A-M0084-B03 (pH
dependent) 2.99 No fit 29.6 no binding
532A-M0062-C09 (pH
dependent) 29.5 No fit no fit no binding
532A-M0055-G12 3.1 10.2 16 no binding
532A-M0056-G05 2.48 21 229 no binding
532A-M0084-B11 33 2.59 6.43 no binding
532A-M0092-D02 17.9 24.2 30.2 no binding
532A-M0073-E10 No fit No fit No fit no binding
532A-M0057-F02 NA NA NA no binding
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1.8E-09 12.4 25.0 10 EYAMG S| GSSGEQTKYADSVKG LS| RELV
532A-140159- A07 1.9E+05 2.5E-04 1.4E-09 1. 8E+05

wQ@208BA8W0A. 4E-09 17.7 29.1 4 EYAMG SI GSSGGEQT KNWEDBSYH®/002536
LS LGDSY 532A- MD158- HO6 2. 1E+05 3. 5E44 1. 7E19 2. 1E+05

B. E‘glﬁ%%[ é SE-09 12.9 24.1 7 EYAMG S| GSSGEQTKYADSVKG

Kon Koff KD

M62-C9 (Fab) 8.12E+04| 1.60E-03] 1.97E-08
M90-F11(Fab) 9.21E+04| 5.63E-04] 6.11E-09
M62-C09 (IgG) 2.36E+05| 6.95E-03} 2.95E-08
M90-F11 (IgG) 1.02E+06] 2.48E-03] 2.44E-09
3B3 2.30E+06] 9.40E-04] 4.09E-10
1703 8.17E+04| 1.81E-04| 2.22E-09
M92-D2 3.87E+04| 6.92E-04| 1.79E-08
M56-G05 1.13E+05] 2.80E-04| 2.48E-09
M84-B03 1.14E+05] 3.40E-04| 2.99E-09
SA-A08 -—- -—- -

FCI -— —

human IgG Myelomaj--- -
human IgG plasma_| 3.89E+04| 6.85E-04] 1.76E-08

X11-5 -— - -—
M55-G12 7.49E+04| 2.32E-04] 3.10E-09
M73-E10 -—- -— -
M84-B11 7.53E+04| 2.48E-04| 3.30E-09
M64-H04 1.04E+05| 7.06E-04| 6.82E-09
M90-F09 3.14E+05| 1.14E-03] 3.64E-09
C. hFeRn pH 74
Kon Koff KD

M90-F11(Fab) 9.12E+04| 6.45E-04| 7.08E-09
MS0-F11 (IgG) 1.59E+05| 1.73E-03| 1.08E-08
SA-A08 —- o —

FCI -—- - —
M84-B11 1.31E+05| 3.41E-04| 2.59E-09
M64-H04 2.17E+05} 2.71E-03] 1.25E-08
M73-E10 - -—- -
M55-G12 7.78E+04]| 7.97E-04| 1.02E-08
X11-5 - o -
M62-C09 --- - o
M62-C08 IgG --—- o —
M84-B03 o - o
M56-G05 4.14E+05| 8.68E-04| 2.10E-09
M90-F09 — - -~=

383 3.41E+06] 2.30E-03] 6.75E-10
M92-D2 8.16E+04| 1.98E-03] 2.42E-08
17D3 1.21E+05| 2.42E-04| 2.01E-09
human 1gG Myeloma]--—- - -

human IgG Plasma |--- - -—-
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532A- MD157-Al 2 1. 8E+05 4. 9E-04 2.8E-09 1.5E+05 5. 1E04
3.3E-09 9.1 14.7 16 EYAMG S | GSSGGEQTKYADSVKG LS | RELD

wo3dAbab8- 004 1. 5E+05 4. 2E-04 2. 7E- 09 1. SE+OBCHUSH04002536
3.0E-09 10.7 16.7 12 EYANZ S | GSSGEQTKYADSVKG LS

D. & Eﬁ ZA- M0157-006 1.8E+05 4. 7E-04 2. 6E-09 2. OE+05
4 2E— 04" 2. 1E-09 9.5

[Kon Koff KD
M90-F11 (IgG) 1.19E+05] 1.17E-03] 9.80E-09
M90-F11(Fab) 4.30E+04| 8.72E-04| 2.03E-08
M30-F039 3.21E+05| 4.46E-03] 1.39E-08
M62-C09 (Fab) --- -
M62-C09 - -
M64-H04 7.80E+04| 2.42E-03| 3.10E-08
M84-B11 3.14E+05| 2.02E-03| 6.43E-09
M73-E10 - - -
M55-G12 1.99E+05] 3.20E-03] 1.60E-08
X11-5 --- - -
M84-B03 1.56E+05| 4.63E-03] 2.96E-08
|M56-G05 4.78E+04] 1.09E-03] 2.29E-08
|M92-D2 4.93E+04| 1.49E-03] 3.02E-08
M55-G12 1.99E+05| 3.20E-03] 1.60E-08
3B3 - - -
human IgG Plasma 2.33E+05| 1.42E-03) 6.12E-09
human lgG Myeloma |--- -
FCI
SA-A08

E. rat FcRn pH 7.4

Kon Koff KD

M90-F11 1.17E+06] 3.84E-03] 3.29E-09
MS0-F11 (IgG) 1.25E+05] 1.14E-03] 9.14E-09)
SA-AB =
FCI g =
M8a-B11 =
M64-H04 — - —
M73-E10 - = =
M55-G12 = = -
X115 — =
M62-C09 —
M62-C09 (IgG)
M84-B03
M56-G05
M90-F09
383
M92-D2 —
1703 —

human IgG Myeloma
human IgG Plasma

EXAMPLE 24: IC5y VALUES OF SFABS AND ANTIBODIES

The sFabs and IgG 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 block non-
specific human IgG-Fc binding to FcRn. Cultures of 293 C11 cells expressing human FcRn
(hFcRn) or rat FcRn (rat FcRn) were treated with an sFab or IgG1 of a binding-positive
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 buffer

conditions. The amount of IgG-Fc- FcRn binding was determined. Results of exemplary
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17.9 15 EYAMG S | GSSGEQTKYADSVKG LS | RELS

532A- M0155- FO5 1. 8E+05 5. 4E-04 3. 1E-09 1. 9E+05 4. 6E-04
wQ28eA8F08. 3 16.3 19 EYAMG S | GSSGEQTKYADSVKGP¢'BUK10DB002536
Y 532A- MD158- A03 1.4E+05 3. 5E-04 2.5E-09 1.4E+05

9are %ﬁ:s@nt@d YR 5. | FRe SR WeNKG

sFa%s%Ed Rt
LS | VELD 53

'e&?vell
A_

determined by flow cytometry (1 e., FACS) and are expressed in nM.

Table 13: Summary of in vitro FACS inhibition data (ICso (nM)) of FcRn binding

antibodies
Antagonistic anti-FcRn FACS FACS FACS FACS
IgG data (blocking) | (blocking) | (blocking | (blocking
) )
IC50 sol FAB sol FAB IgG IgG
hFcRn rat FcRn hFcRn rat FcRn
(cells) (cells) (cells) (cells)
Clone # IC50 nM ICS0nM | IC50nM | IC50 nM
@pH 6 @pH6 @pH6 @pH6

532A-M0090-F11 13 6481 2.6 4.9
532A-M0064-H04 no

63 blocking 1.8 20
532A-M0090-F09 (pH no
dependent) 645 blocking 4.6 55
532A-M0084-B03 (pH no
dependent) 754 blocking 1.8 91
532A-M0062-C09 (pH no
dependent) 35 blocking 3.9 148
532A-M0055-G12 no

228 blocking 1.7 30
532A-M0056-G05 no

337 blocking 14 18
532A-M0084-B11 no

355 blocking 1.9 25
532A-M0092-D02 no

271 blocking 1.2 15
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15

4. 2E-04 2. 6E-09 1.6E+05 4.0E44 2.5E-09 10.6 18.6 13
EYAMG S| GSSGGQTKYADSVKG LS1 RELF 532A- MD157- D11

wa 200648602, 6E- 04 2. 6E-09 1. 7E+05 3. 9E- 04 2. 3E- BO1/9S8)09/002536
19.1 14 EYAMG S | GSSGEQTKYADSVKG LSI REG Y

53PART0SE RO DIZ2T I 4EF0Y 5. & 04 37 6E-J9 1. 5ER05 4. 5E-04
3.0E-09 8.8 16¢.6

110 blocking 377 161
532A-M0057-F02 (amber no
stop) 70 blocking NA NA

Streptavidin binder SA-
A2 IgG (negative control) NA NA 562 101

lead 3B3 mouse anti-
human FcRn IgG 9.7

lead 1G3 mouse anti-rat

FcRn IgG NA NA 1.5

EXAMPLE 25: EFFICACY TESTING OF FCRN 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 M0090-
F11) IgG significantly reduced the serum half-life of human IgG tracer (biotinylated hIgG) at
all doses tested (50, 20, 10 and 5 mg/kg) (Figures 23 & 24). At 50 mg/kg, four iv injections
of M55-G12 only moderately reduced the serum half-life of tracer higG while M84-B11 was
not efficacious (Figure 23). 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
(Figure 25).

The protocol used for testing anti-FcRn 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
mg/kg

3) Blood samples collected at 24, 48, 72, 96, 120 and 168 hours

4) Quantitate hIgG in serum by ELISA
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18 EYI NG Sl GSSGEQTKYADSVKG LS | DDFY 532A- M)157- 004
1.9E+05 5.1E-04 2. 7E-09 1. 8E+05 4.4E-04 2.5E-09 8.9

wA 2000/131i70EYI NG SI GSSGEOTKYADSVKG LS | RELF PCT/US2009/002536
532A- MD155- (301 1. 6E+05 5. 7E-04 3.5E-09 1. 7E+05 5. 1E-04

ésgg?%g fé 7tl_9e E%ﬁlo@seﬁ%déi{?\?éﬁ%??mkiwgv&@n |a§le|a8€énﬁldate 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

from AZ to F allotype.

LIGHT CONSTANT

S Q P K A NPTV TUL F P P S S E E L Q A
CONST: AGTCAGCCCAAGGCCAACCCCACTGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTCCAAGCC

GRMLN: GGTCAGCCCAAGGCCAACCCCACGGTCACTCTGTTCCCGCCCTCCTCTGAGGAGCTCCAAGCC
G Q P KA NPTV TUL F P P S S8 E E L Q A

N K A TUL V CL I 8§D F Y P G A V T V A W
CONST: AACAAGGCCACACTAGTGTGTCTGATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCCTGG

GRMLN: AACAAGGCCACACTAGTGTGTCTGATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCTTGG
N K A TUL V ¢C L I 8 D VF Y P G AV T V A W

K A D G S P V KA GV E T TXK P S K Q S N
CONST: AAGGCAGATGGCAGCCCCGTCAAGGCGGGAGTGGAGACCACCAAACCCTCCAAACAGAGCAAC

GRMLN: AAGGCAGATGGCAGCCCCGTCAAGGCGGGAGTGGAGACGACCAAACCCTCCAAACAGAGCAAC
K A D G S P V KA GV ETTK P S K Q S§ N

N K Y A A S 8§ ¥ L §S L TP E QW K S H R S
CONST: AACAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCCGAGCAGTGGAAGTCCCACAGAAGC

GRMLN: AACAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCCGAGCAGTGGAAGTCCCACAGAAGC
N K Y A A S S YL 8L T P E Q W K S HR S
Yy s ¢ Q vT HEG STV E KTV AP AE C S

CONST: TACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTGCAGAATGCTCT

GRMLN: TACAGCTGCCAGGTCACGCATGAAGGGAGCACCGTGGAGAAGACAGTGGCCCCTACAGAATGTTCA
Y S ¢ Q VT H E G § T V E K T Vv A P T E C S

CONST Amino acid (SEQ ID NO: 107)
CONST Nucleic acid (SEQ ID NO: 108)

GRMLN Nucleic acid (SEQ ID NO: 110)
GRMLN Amino acid (SEQ ID NO: 109)

116



1.8E+05 3.1E-04 1. 7E-09 12.6 24.1 9 EYING S
| GSSGEQTKYADSVKG LS | VDSY 532A- MD159- 009 1. 4E+05

W@ 2d06A8W0H. 6E-09 1. 3E+05 7. 9E-04 6. 0E-09 4.9 BCHU'M09/002536
VYl NG S| GSSGERTKYADSVKG LSTGELY 532A- MD161- G06 1. 2E+05
8.1E44 6.9E-09 1. 7E+05 4.2E-04 2.6E-09 5.6 17.7 21
EYI NG

HEAVY Amino Acid (SEQ ID NO: 111)
HEAVY Nucleic Acid (SEQ ID NO: 112)

GRMLN Nucleic Acid (SEQ ID NO: 114)
GRMLN Amino Acid (SEQ ID NO: 113)

HEAVY:V:V3-23;J:JH1
FR1-H
E V QL L E 8 GG GG L V QP G G S L RL s C
HEAVY: GAAGTTCAATTGTTAGAGTCTGGTGGCGGTCTTGTTCAGCCTGGTGGTTCTTTACGTCTTTCTTGC

GRMLN: GAGGTGCAGCTGTTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTCCCTGAGACTCTCCTGT
E V. Q L L E S GG G GG L V Q P G G S L R L s C

CDR1-H
A A S G F T F Ss E Y A MG W V R Q A P G K G
HEAVY: GCTGCTTCCGGATTCACTTTCTCT GAGTACGCTATGGGT TGGGTTCGCCAAGCTCCTGGTAAAGGT

GRMLN: GCAGCCTCTGGATTCACCTTTAGC AGCTATGCCATGAGC TGGGTCCGCCAGGCTCCAGGGAAGGGG
A A S G F T F 8§ S A Y M S W V R Q A P G K G

FR2-H CDR2-H
L E W V 8 s I G $ 8 6 G QT K Y A D S V K G
HEAVY: TTGGAGTGGGTTTCT TCTATCGGTTCTTCTGGTGGCCAGACTAAGTATGCTGACTCCGTTAAAGGT

GRMLN: CTGGAGTGGGTCTCA GCTATTAGTGGTAGTGGTGGTAGCACATACTACGCAGACTCCGTGAAGGGC
L E W V S A I 8 G §$s GG S T Y Y A D S V K G

FR3-H
R ¥ T I 8 R D N S KN T L Y L O M N S L R A
HEAVY: CGCTTCACTATCTCTAGAGACAACTCTAAGAATACTCTCTACTTGCAGATGAACAGCTTAAGGGCT

GRMLN : CGGTTCACCATCTCCAGAGACAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAGAGCC
R F T 1 8§ R D N S K N T UL Y L Q M N S 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 G 0 G T
HEAVY: GAGGACACGGCCGTGTATTACTGTGCGAGA CTCTCAACAGGGGAGCTCTAC TGGGGCCAGGGCACC

GRMLN: GAGGACACGGCCGTATATTACTGTGCGAAA GA...........c.... TAC TGGGGCCAGGGCACC
E b T A V Y Y C A K Y W G Q G T
FR4-H

L v T vV 8§ 8§
HEAVY: CTGGTCACCGTCTCAAGC

GRMLN: CTGGTCACCGTCTCATCA
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S | GSSGEJTKYADSVKG LS RELH "OHNNI't MHO-Ffi " - 1. 4B+l

-1.9E-03" 1 3E.-08 , '1.4E+05'" , ' 1.6E-01~, ,5.12E. 08
WO 200913¢7823 ; ' 5'.4.7 ,,:,.; .. 23-,. EyniBCT/US2009/002536
sl GssG&rrimsvk . : . LSTGELY 532A- MD155- HO5 2. 9E+05

6. 1E43 2. 1E-08 2. OE+06 3.4E-02 1.7E-08 0.7 0.2 26
EYI NG SI GSSCEQTKYADSVKG LSTGALS Germ i ned MBO-F 11
1. 9E+05 4. 5E43 2. 4E-08 6. 5E+05 7. 5E-03

(a,z) ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS

I S T e

* (a,z) GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKK
I T R
* (a,z) VEPKSCDKTHTCPPCAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVV
¢ (£) e
 (a,z) DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDW
S (F) s
+ (a,2z) LNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSPREPQVYT
S (£) oo o
* (a,z) LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLD
s (f)  —-——- E M — = e e
+ (a,z) SDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK*
o (£) e

(a, z) (SEQ ID NO: 115)

(H) (SEQID NO: 116)

EXAMPLE 26: GERMLINING, REFORMATTING AND AFFINITY MATURATION OF PARENTAL
CLONE M90-F11 4

Allotype variation of IgG is shown in Figure 30, the three amino acid changes
(highlighted in bold) 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.

The parental clone M90-F11 as germ lined had 10 amino acid changes in the light
chain and as part of lead 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
was given a DX-2500 name, which was used for making stable pool. Parental M90-F11,
Germlined M90-F11 (GL) and DX-2500 were characteri_zed in vitro by Biacore and FACS to
assess binding and blocking ability.

Tables 14 and 15 contain the results of Biacore and FACS analysis comparing the

highly purified, parental, germlined and reformatted IgG’s:

Table 14: Biacore analysis: hFcRn immobilized on the chip and IgG were flowed over
the chip and FACS analysis (IC50).
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1.2E-08 1.0 1.0 25 EYI NG S| GSSGEQTKYADSVKG LSTGELY

WO 2009/ 131702PCT/ US2009/ 002536 1 st

Mdm scal e -2nd

weBRRIECBRoSequence Di fferences Master C one # HreDDR#009/002536
HV- CDR2 HV- CDR3 532A- MD171- AO3 VYAMG SI GSSGGPTKYADSVKG

Ol N\ /[ [ " A A 721

AOA

DLADM S O

FalaYaYaVa m)

VWi

Lo L1 1

1
TN\ T

P R O CVARR I F N AL D T MR T T A )
L:\’J’)I\ NOAE~Z [OQ LV 'Trrg—%'""" g I‘f" CION A . é%_\gptﬁaG ) IgG

R ARV 15 YA [ WFoRn | HFCRn (G

Clone # — =< VU AT LT EVE =T @b 6 [ Ror @pHOEKp Ron @pP 7.4 Koy @PH7.4] Ko @pHT.4 [EICS0RM @ pHE®

532A-M0090-F11 213E+06 | 2.52E-04 | 1.18E-10 | 9.09E+05 7.02E-04 1.72E-10 0.43

532A-M0090-F11 (germlined LC changes) 4.45E+06 | 7.64E-04 | 1.72E-10 | 9.96E+05 7.76E-04 71.79E-10 0.38

DX-2500 (germlined LC & allotype HC changes) 211E+06 | 3.36E-04 | 1.60E-10 | 1.26E+06 3.38E-04 2.68E-10 0.65

Table 15: Biacore analysis: IgG immobilized on the chip and hFcRn were flowed over

the chip.
Antagonistic anti-FcRn antibody data biacore biacore biacore hiacore biacore hiacore
1gG IgG IgG IgG 1gG IgG
hFcRn hFcRn hFcRn hFcRn hFcRn hFcRn

Clone # Kon @pH 6| Koy @pH 6| Ko @pH6 | Ko @PHT7.4| Koy @PH7.4| Ky @pHT.4
532A-M0090-F11 3.03E+05 | 3.12E-03 | 1.03E-08 | 1.81E+05 3.73E03 2.05E-08
532A-M0090-F11 (germlined LC changes) 5.74E+05 | 1.72E-02 | 2.99E-08 | 4.33E+05 1.52E-02 3.52E-08
DX-2500 (germlined LC & allotype HC changes) 6.42E405 | 1.77E-02 | 2.76E-08 | 3.72E+05 71.52E402 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 M90-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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LSI RELS 532A- MD157- HO4 EYAMG SI GSSGGEOTKYADSVKG

LSI RELV 532A- M0159- AO7 EYAMG SI GSSGEQTKYADSVKG LSLGDSY
wO3dAbab8- HO6 EYAMG SI GSSGEQTKYADSVKG LS| VDSPCT/US2009/002536

532A- MD157- Al 2 EYAMG SI GSSGGQTKYADSVKG LSI RELD

232%eMiknSa s 2 GRSRAIT AR Gr t biotinylated
Y 532 NDIar O0h E%SI ESSGEQTKYADSVKG LS] Rg'kgka'“s otinylate

532 ghligBayEreosriehouywig|degeBEOTKYRPVIA® hegdDibvgemid were

L

parental M90-F11 IgG in an pH 7.4 buffer. After 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.

ii) 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 IgG 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 shFcRn 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-F11. Based on the high throughput SPR screening data, affinity
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LSI

REL F 532A- MD157-D11 EYAMG SI GSSGGQTKYADSVKG LS
| RDSY 532A- MD155- D12 EYAMG SI GSSGGQTKYADSVKG LSI

DDFY

wo3dAbDab7- D04 EYAMG SI GSSGEQTKYADSVKG LS| RELPCT/US2009/002536
532A- MD155- Q01 EYAMG S| GSSGGQTKYADSVKG LS|

maRned MYPIRE0FenEYMNIE DR 1| &35
532A- MD159- 009 VYAMG S| GSSGGP

RELY
KNSV GnloHV YUIPSR 1 & 2

SR

TKYADSVK

LSTGELY
posityefie #linicowamEreiNi) 5 7ad8md ik KB ARG s GRA 3Hibraryy The

consBlided RotybFReiHI AR WP (dsiCTcRrked 1538 $1H1K01Padd f10171-A03
(also refered to as M171-A03) had complete affinity matured HV CDR 1,2 & 3 with
germlined M90-F11 LC sequences.

In total there were 24 sFAB clones (parental and Germlined M90-F11, 19 from CDR3

library, 1 from CDR 1& 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.

Table 16: Top 22 affinity matured sol FAB binding kinetics, ranking and HV-CDR

sequences
Fold Kd Improvement
1 5t Mdm scale -2nd SPR p H 7 .4 p H 6 . 0 over Gemined M30F11} 74 | CDR Sequence Differences
Master Clone # ka (1/Ms) kd (1/s) KD (M) ka (1/Ms) kd (1/s) KD (M) pHT4 Rank HV-CDR1 HV-CDR2 HV-COR3
532A-M0171-A03 13E+05 | 17E05 | 13E-10 | 13E+05 | 18E04 | 14E09 PL 10 7 1 vYAM: | SIGSSGGPTKYADSVKG | LSIRELV
532A-M0171-A01 16E+05 | 23604 | 15600 | 16E+05 | 29E04 | 1.9E-09 19.2 25.7 3 VYAMG- | SIGSSGGPTKYADSVKG | LSIVDSY
532A-M0161-804 17E+05 | 22604 | 13E09 | 16E+05 | 19E04 | 1.2E.09 205 396 2 EYAMG | SIGSSGGOTKYADSVKG | LATGDSY
532A-M0157-F09 1.76+05 | 28604 | 16E09 | 18E+05 | 29E04 | 16E-09 16.2 26.0 5 EYAMG | SIGSSGGQTKYADSVKG | LSIRELT
532A-M0157-B08 16E+05 | 35604 | 22609 | 16E+05 | 2804 | 18E-09 127 25.4 8 EYAMG | SIGSSGGOTKYADSVKG | LSIRELS
532A-M0157-H04 176405 | 36E04 | 22609 | 17E+05 | 30E04 | 1.8E-00 124 25.0 10 EYAMG | SIGSSGGOTKYADSVKG | LSIRELV
532A-M0159-A07 19E+05 | 2.6E04 | 14E09 | 18E+05 [ 26E04 | 1.4E09 177 29.1 4 EYAMG | SIGSSGGQTKYADSVKG | LSLGDSY
532A-M0158-H06 24E+05 | 3.6E04 | 17E09 | 21E+05 | 3.4ED4 | 1.5E-09 129 241 7 EYAMG | SIGSSGGQTKYADSVKG | LsIvbsy
532A-MD157-A12 18E+05 | 4.9E04 | 28E09 | 15E+05 | S51E04 | 33E08 9.1 14.7 16 EYAMG | SIGSSGGQTKYADSVKG | LSIRELD
532A-M0158-C04 156+05 | 4.2604 | 27609 | 15E+05 | 45604 | 3.0E09 10.7 16.7 12 EYAMG | SIGSSGGQTKYADSVKG | LSIRELE
532A-M0157-C05 186+05 | 47604 | 26E09 | 20E+05 | 4204 | 21E-09 95 179 15 EYAMG | SIGSSGGOTKYADSVKG | LSIRELS
532A-M0155-F05 186405 | 54E04 | 39609 | 19E+05 | 46E04 | 25E-09 83 16.3 19 EYAMG | SIGSSGGOTKYADSVKG | LSIDDSY
532A-M0158-A03 14E+05 | 35604 | 25609 | 14E+05 | 48E04 | 34E-09 12.9 15.6 6 EYAMG | SIGSSGGOTKYADSVKG | LSIVELD
532A-M0153-A10 16E+05 | 4204 | 26E09 | 16E+05 | 40E04 | 25E-09 106 186 13 EYAMG | SIGSSGGOTKYADSVKG | LSIRELF
532A-M0157-D11 1.76+05 | 46E04 | 26E-09 | 1.7E+05 | 3SE04 | 23E-09 9.8 19.1 14 EYAMG | SIGSSGGQTKYADSVKG | LSIRDSY
532A-M0155-D12 14E+05 | 5AE04 | 36E-09 | 15E+05 | 45604 | 3.0E-09 8.8 166 18 EYAMG | SIGSSGGQTKYADSVKG | LSIDDFY
532A-M0157-004 196405 | 54604 | 27600 | 18E+05 | 44E04 | 25E09 8.9 17.0 17 EYAMG | SIGSSGGOTKYADSVKG | LSIRELF
532A-M0155-G01 16E+05 | 67E04 | 35609 | 17E+05 | SME04 | 29E09 79 146 20 EYAMG | SIGSSGGOTKYADSVKG | LSIRELY
532A-M0157-E05 186405 | 36E04 | 20E-09 | 1.8E+05 | 3.4E-04 | 1.7E09 126 241 9 EYAMG | SIGSSGGOTKYADSVKG | LSIVDSY
532A-M0159-C09 14E+05 | 94E04 | 66E-09 | 1.3E+05 | 79E04 | 6.0E-09 4.9 95 2 VYAMs | SIGSSGGPTKYADSVKG | LSTGELY
532A-M0161-G06 126+05 | 8AE04 | 69E-09 | 1.7E+05 | 42E04 | 26E-09 56 17.7 21 EYAMG | SIGSSGGQTKYADSVKG | LSIRELR
ParentMOOF ] = | TAAE+DR | 1.9E030 |+ 13E08 . | 1 AE+05 | ~1.6E03% |i% 12E 87 ['i- 230 | 040 5 [ 287 |- BYAMG .| SIGSSGGOTKIADSVER |, - LSTGELY.
532A-M0155-H05 29E+05 | 64E03 | 21E-08 | 20E+06 | 34E-02 | 1.7E-08 0.7 0.2 2 EYAMG | SIGSSGGQTKYADSVKG | LSTGALS
Germiined M90-F11 1.9E+05 4.5E-03 24E08 6.5E+05 7.5E-03 1.2E-08 1.0 1.0 25 EYAMG | SIGSSGGQTKYADSVKG LSTGELY
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EYAMG S | GS SGGEQTKYADSVKG LSTGALS 532A- MD155- HO5
EYAMSG SI GSSGGQTKYADSVKG LSTGELY Germ i ned MRO-F11
wqaadmaséA: Sequences correspondi ng to Tabl e 1BCcT/BE1002@02536

sFAB cl ones re reformatted to 1gG but only I gG
Vendm sexRheprRe). ODRfSeqached Diffeteirrcels ggg ID NO:
Lanalasic ot o
dat.a t.he foll affinj es were
IMaSterC%n ed for 1ir 1 aRﬂ- LN \IL¢I6F§D .S) 5and
53 1- | MYAEC nS}@Sﬁﬁ@ﬁmasvrfﬁu seLSHREY | Tabl e

1782001 t he |t BY20c uATRSECEHTREARSHIS dci kbIvbrinded 18 n
t hesAo6CDR1 &} oYavB Of stdsecebrafAosmia \| netrared || d®¥in
cosypanissaa t o]t benvpal ent@lscayrkDX2600 |cl mnesriT4bll120 17A:
Topdnatge Nl 1Y Bedvdr €dsi@esdodcdndsvkdCR sequendesd2and #

OT o3 Rl Y fig? ! C[”E%@d U 91 d3dE&StkyAvabrd |1 dddre{iO 122
‘I fﬁ? *g&dg‘r’”’b" ERe0Y U3k ADST A | eendr - |l
5328-Mo158- EYAMG 1GS5G DSVKG I IYQQ F11
532A-M0157-A12 EYAMG SIGSSGGQTKYADSVKG LSIRELD 125
532A-M0158-C04 EYAMG SIGSSGGQTKYADSVKG LSIRELH 126
532A-M0157-C05 EYAMG SIGSSGGQTKYADSVKG LSIRELS 127
532A-M0155-F05 EYAMG SIGSSGGQTKYADSVKG LSIDDSY 128
532A-M0158-A03 EYAMG SIGSSGGQTKYADSVKG LSIVELD 129
532A-M0159-A10 EYAMG SIGSSGGQTKYADSVKG LSIRELF 130
530A-M0157-D11 EYAMG SIGSSGGQTKYADSVKG LSIRDSY 131
532A-M0155-D12 EYAMG SIGSSGGQTKYADSVKG LSIDDFY 132
532A-M0157-D04 EYAMG SIGSSGGQTKYADSVKG LSIRELF 133
532A-M0155-G01 EYAMG SIGSSGGQTKYADSVKG LSIRELY 134
532A-M0157-E05 EYAMG SIGSSGGQTKYADSVKG LSIVDSY 135
532A-M0159-C09 'SIGSSGGPTKYADSVKG | LSTGELY 136
532A-M0161-G06 SIGSSGGQTKYADSVKG LSIRELH 137
d SIGI 4l 138
552A- SIGSSGGQTKYADSVKG LSTGALS 139
Germlined M90-F11- SIGSSGGQTKYADSVKG' |~ LSTGELY ' | 140

Table 16A: Sequences corresponding to Table 16

All 22 sFAB clones were reformatted to IgG 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
following 4 affinity matured IgG clones were selected for further in vitro (Biacore analysis)

and in vivo study in hFcRn transgenic mouse model.

Table 17A shows the total number of amino acid changes in the HV-CDRI1 &2 or 3 of the 4
affinity matured IgG in comparison to the parental or DX2500 clone.

Table 17A: Top 4 affinity matured IgG LV & HV-CDR sequences and # of mutation
compared to parent M90-F11
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TGTGSDVGSYNLVS GDSQRPS CS YAGSG YV EYAMG

SI GSSGEQTKYADSVKG LS TGELY DX-2500 TGIGSDVGSYNLVS
WERSQRPSILESYAGSA YV EYAMG S| GSSGEOTKYADSVKG L SRCELS2009/002536

532A- MD171- AO3 TGIGSDVGSYNLVS GDSCQRPS CSYAGSG YV VYAMG

V= S——RE Y S A 04
A N 0 £ TR 2 AT o )
S| GRSHEEPTKYADIIEGNES| VIBEReS 3P AsvAcs@USD- OFT | SIGSSCCQIKYADSVKG |  LSTGELY
TGT GRS YNL Vo GhRRY RO Msde AV G mig, | S16SSeoQTRYADSEG | LSTGRLY
ST Y %IZ%L\__ S 1 JoFv _ WUOIO= OUx P ST
T STAMNIABy Ny \/ET6SDVGSINLYS | GDSQRRS | CSYAGSGIYV | VYAMG | SIGSSGGPTKYADSVKG | . LSIRELV -
532A- MO171-A01 TGTGSDVGSYNLVS | GDSQRPS | (CSYAGSGIYV | VYAMG | SIGSSGGRTKYADSVKG |:- LSIVDSY
532A- MO159-A07 “TGTGSDVGSYNLVS | . GDSQRPS | * CSYAGSGIYV " | . EYAMG' |- SIGSSGGQTKYADSVKG
532A- M0161-B04 " TGTGSDVGSYNLVS | - GDSQRPS - | CSYAGSGIYV | EYAMG -~ |~ SIGSSGGQTKYADSVG-
*10 Germfine changes , 3 changes due to AZ {o F allotype switch + HV-CDR mutation
SEQ ID NOs LV-CDRI LV-CDR2 | LV-CDR3 | HV-CDRI | HV-CDR2 | HV-CDR3
Parent M90-F11 141 142 143 144 145 146
Dx-2500 147 148 149 150 151 152
532A-MO171-A03 | 153 154 155 156 157 158
532A-MO171-A01 | 159 160 161 162 163 164
532A-MO171-A07 | 165 166 167 168 169 170
532A-MO171-B04 | 171 172 173 174 175 176

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

the chip and hFcRn flowed over and their raw data and fold improvement (Kos 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 |

Comparison of Biacore Data done at pH 7.4 K off Fold improvement over |Kp Fold improvement over
Clone # + SPR Method | Kas-1M-1 Kd s-1 KD (M) DX2500 M90-F11 DX2500 M90-F11

M171-A01 lgG Biacore 1.26E+05 1.92E-04 1.52E-09 103 16 58 12
MI171-AU3 1¢G Biacore 1.42E+05 2.84E-04 2.00E-09 69 11 44 9
M159-A07 IgG Biacore 1.27E+05 6.88E-04 5.40E-09 29 4 16 3
M161-B04 IgG Biacore 1.21E+05 8.57E-04 7.06E-09 23 3 12 3
M90-FH parenta! Biacore 1.61E+05 2.99E-03 1.86E-08 7 1 5 1

DX-2500 Biacore 224EH05 1.97E-02 8.79E-08 ] 0.15 ] 021
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GDSQRPS CSYAGSG YV EYAMG Sl GSSGEQTKYADSVKG LAI GDSY  *

10 Gernmline changes , 3 changes due to AZ to F
wa@bkdéootiyme2 whi ch + HV-CDR nutati on SEQ | D NOs LRETDRH09/002536
LV- CDR2 LV- CDR3 HV- CDRI HV- CDR2 HV- CDR3 Parent MO-F11
141 142 143 144 145 146 Dx-2500 147 148 149 150 151

152 532A- MD171- A03 153 154 155 156 157 158

Thg %go'%\éco L]is7e:cli _féaﬁotg'sting affinity matured anti-FcRn IgG and sol FAB in hFcRn

transgenic mice was:
* 6 groups (1 placebo, 4 IgG, 1 Fab. 4 mice/group)
5 » Intravenous dose of 495 mg/kg higG + 5 mg/kg biotin-hIgG at time =0 hr
* Intravenous dose of 5 or 20 mg/kg of Ab (1.67 or 6.67 mg/kg of Fab) at time =24 hr :
+ MI171-A01-IgG,
* MI171-A03-IgG,
« MI159-A07-IgG,
10 » M161-B04-1gG or
* S32A-M171-A01-Fab
» Blood samples collected at 24 (pre-dose), 30, 48, 72, 96, 120 and 168 hr.

+ Biotin-hIgG serum levels quantified using a streptavidin capture/Fc detection ELISA

and total IgG quantified using an Fab capture/Fc detection ELISA.

15 Based on the in vivo data shown in Figures 27 and 28, and Table 18 below, M0161-B04 and
MO0171-A01 have been selected to be tested head to head with M90-F11 and DX-2500 in
Tg32B mice.

Table 18: Effect of affinity 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 Biotin-IgG remaining in the serum at 168 hrs % PBS control of total gG remaining in the serum at 168 hrs
IgGName Smglkg 20 mg/kg Smg/kg 20 mglkg
{1.7mg/kg sFAD) {6.7mg/kg sFAb) {1.7mglkg sFAD) (6.7mg/kg sFAb)

Parent M90-F11 77 63 NA NA

532A- M0171-A01 124 45 96 40

532A- M0171-A03 128 66 84 44

§32A- M0159-A07 131 59 96 40

532A- M0161-B04 100 4 76 24

20 $32A-M171-A03-sFAb 152 103 140 108
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159 160 161 162 163 164 532A-MD171- AO7 165 166 167 168

169 170 532A-MD171-B04 171 172 173 174 175 176 Table
wAZ000138ED | D NOs corresponding to Table 17A PCBUSDOY/@2536

anal ysis of the 4 affinity nmatured cl one done at pH

7.4 by imobilizing the 1gG on 5the chip and hFcRn

flomed over and their raw data and fold inprovenent

D). ove X- 2500..and parental M 1 cl one
E"PE‘ Eﬁ?e?a Eﬂ{egﬁgf Apt-EgRn anfhodies gy ¢ £atabolism, ﬁ inity

matured 1gG binding kinetics, fold i nproverrent over
DX- 2500 fudies with anvBBcRe antiGodipadanumstraiéd Sfieayrie depeting

c1rgﬁn%§1g3éﬁg I;BtoZeo cii/le Ku%fﬁodéz ?é#%n %M@qé “QK% gﬂ;’eiﬁ%}ni g%d m&nkeys
andby (W) rol2 6OSInkBBtr &ibh, IHAEMOuVB@-skichitaneous. 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 hIgG in mice

Tg32B mice (mouse FcRn and mouse B2-macroglobulin knock-out) / knock-in
(human FcRn and human 82-macroglobulin knock-in) were administered human IgG at day
0. Atday 1 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. As shown in Figure 31, 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.

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-out) / knock-in
(human FcRn and human B2-macroglobulin knock-in) were administered human IgG at day
0. Atday 1 and day 7 the mice were subcutaneously administered different doses of the anti-
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.

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
the monkeys was measured over 14 days. As shown 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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MI 71 -AO01 10.113i xore 1.26E+05 1.92E-04 1.52E-09 103

16 58 12 M 71-AU3 |1gG Bi acore 1.42E+05 2. 84E-04
WQ200E3092 69 11 44 9 ML59- A07 | gG Bi acore 1. 27E61085S2009/002536

6. 88E-04 5.40E-09 29 4 16 3 ML61-1304 19gG Bl um

d5oERR ?th? AT T -a%ﬁr%& &i%% d'eg edsd¥H 953 Whs BeRiRbn th
PR acore 1. 61E+05 2. 99E-03 1. 86E- 08 8G was B n e
concentration of anti-FcRn antibody administered. The efficacy of subcutaneous
administration is similar to intravenous administration. Figures 37A-37C show that the
serum levels of IgA, IgM and serum albumin are unaffected by the administration of the anti-

FcRn antibody.

The contents of all cited references including literature references, issued patents,
published or non-published patent applications cited throughout this application as well as
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

following claims.
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7 15 1 DX-2500 Biecore 2.24E+05 1.97E-02 8. 79E-08 1

0.15 1 0.21 The protocol used for testing affinity
wortoansdoant i - FCRn 1 gG and so! FAB i n hFcRn tr pOBYSI002002536

mce was: 6 groups (1 placebo, 4 1gG 1 Fab. 4

Wﬁ)\?qéq{) MMED 150t ravenous dose of 495 ng/kg higG + 5
lotin-hlgGat tine = 0 hr |Intravenous dose of

5 or 20 nmg/ kg of Ab (1.67 or 6.67 ng/ kg of Fab) at
time = 24 hr : M71-A01-1gG ML71- A03-1gG

ML5D- AO 74 g;@ate@ign%&l% C@Qlﬂrlglgg'a fEavy chain (HC) immunoglobulin variable
S32A- ML71- AO1- Fab les Collected at 2

dor(lgp seqyergs)and 3@1ght481a1n7(2.€) g@muq_ogpbgh@ varigblendomain sequence,
Bi O\t’vhé}elhlt Ci\eﬁgy SR 5;11]\6'3 Cg%t aﬁﬁpﬂﬁrﬁﬁr{% loﬂ 'npgar%ble don1am se&uences

streptavi din captur detection A an
forqnuaamltlgenédndmg sitg that bingls tccb;pnmﬁsﬂﬂcarwewlmm the aEtibS&). mcludes
ViV a shown in Figures 27 and
0"%3'%%% Fdy ‘%ln’%vig%h a"?e"q 161-B04 and MD171- A0l have
been sel(er4 btdnathDRdrhsmadfrhma\dorkmegi@ad with I\/BO F11

211ty SR el e Bt leohdin e ooy g or more
rlng?)ﬁatl&b@delas Izt rSS%QBéIECM to@:CIR &f £DC nayidbde domaln of M0171-
contRbay e M rh A aot-ed MR Th e ree

hrs % PB9) th@ 13148 ih’nmmfogtdbtlﬂxh v:gﬁbre&miiam sf&gudnﬂe tchﬂpr&ef i@ or more
at 1]3&5 E&t arne G;\Iasn%S% entl%al to a%&gf gab% dglgam %f MO171-
A03, M0171-A01, M0159-A07, M0161-B04, M0090-F11 or DX2500;

(d) the LC immunoglobulin variable domain sequence is at least 85% identical
to a LC variable domain of M0171-A03, M0171-A01, M0159-A07, M0161-B04,
MO0090-F11 or DX2500;

(e) the HC immunoglobulin variable domain sequence is at least 85% identical
to a HC variable domain of M0171-A03, M0171-A01, M0159-A07, M0161-B04
MO0090-F11 or DX2500; and

(f) the antibody binds an epitope that overlaps with an epitope bound by
MO0171-A03, M0171-A01, M0159-A07, M0161-B04, M0090-F11 or DX2500.

2. An isolated antibody that is at least 85% identical to an antibody selected from
the group consisting of M0171-A03, M0171-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.

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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(6. 7ngf kg sFAb) (1. 7ngl kg sFAb) (6. 7ngl I cg sFAD)

Par ent

MDO- F11 77 63 NA NA 532A- MD171- A01 124 45 96 40

wo3@AaBMY1- AO3 128 66 84 44 532A- MD159- A0O7 13RCEHOSHB9/002536
40 532A- MD161-B04 100 41 76 24 S32A-ML71- A0O3-sFAb 152
103 140 108 WD 2009/ 131702PCT/ US2009/ 002536 Exanpl e
27: Effect of Anti-FcRn anti bodi es on the catabolism

of hlgG
6. An isolated antibody comprising the CDRs of M0171-A03.
7. An isolated antibody that is at least 85% identical to M0171-A03.
8. An isolated antibody comprising the CDRs of M0171-A01.
9. An isolated antibody that is at least 85% identical to MO171-A01.
10.  Anisolated antibody comprising the CDRs of M0159-A07.
11.  Anisolated antibody that is at least 85% identical to M0159-A07.
12.  Anisolated antibody comprising the CDRs of M0090-F11.
13.  Anisolated antibody that is at least 85% identical to M0090-F11.
14. An isolated antibody comprising the CDRs of DX-2500.
15. An isolated antibody that is at least 85% identical to DX-2500.
16.  The antibody of claim 1, wherein the HC variable domain sequence comprises

a variable domain sequence of M0161-B04 and the LC variable domain sequence comprises

a variable domain sequence of M0161-B04.

17.

The antibody of claim 1, wherein the HC variable domain sequence comprises

a variable domain sequence of M0171-A03 and the LC variable domain sequence comprises

a variable domain sequence of M0171-A03.

18.

The antibody of claim 1, wherein the HC variable domain sequence comprises

a variable domain sequence of M0171-A01 and the LC variable domain sequence comprises

a variable domain sequence of M0171-A01.
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In vivo studies with anti-FcRn anti bodi es denonstrat ed
efficacy in depleting circulating 1gG Dose dependent

walepbasizon was exhibited in two species, nce BOTUS2009/002536
nonkeys, 5and by two routes of administration,

i nt jave nﬁ’résanﬁggdysdm%qn@'ﬁ%m th@H@W&h@M@ doh&dl lé@cideﬁ& nprises
| gG was not acconpani ed’ by change in circulating

a vargkle dagmainseqyenca of H0d P07 aA91 tlEfIf(émrlabfe dapain fegymce comprises
smof hlgGin mce Tg32B

avﬁf%ﬂ@%%%ﬁ@gﬁgmkg%gﬁghﬁgggz 132- macr ogl obul i n

knock-out) / knock-in (human FcRn and human

p2- pacr 0 ' [ |

i %@y ‘1’% R}_{de}a 'ﬁ r% d%er\éﬁ_}ﬁ? ﬁgsm%ﬂgﬁé ﬁ&ﬁgﬁn%‘cih%ﬂce Sfprises
a varnidbleadamon sdqyeru:dmff MoopeFet anti the éﬁe&m’rlableslemamfseqdeece comprises a

an FcRn ant 1- B04 (DX-2504) and ML71- AO1.
Varﬂ%’je qoé'\]/aérf se@flerﬁu 9ﬂ0ﬁ§%wﬁ the serum of the mce was

nmeasured over 14 days As shown in Figure 31, the

Iev of hu S re uce ni f.icantly. over
3" By ” S RO OTSIER toRneRE np bt e i Sensedgmries
a vH@ld@ﬁﬁﬁﬂs@luem log Gmaeo aepe denarighle tbRaia QeRAder chipdites a
Etl-FCRﬂ antlgggg adm ni stered. 15B) Effect of
Va?@ﬂq 1gmaihsegHENcH 8 ®h the catabolism of higGin nice
by subcut aneous adm ni strati on. Tg32B m ce
(rmouse FcRn and nouse f 32-macrogl obul i n knock-out)

knotk- i nLieanthedyRiRipimde Wherstrihea a3ibady bigdt GrspFicRn epltope bound
by h&mc—;lf Ad3) M@@ﬂeA@qi N101 SLRVE MEETER04, §6080-FdRY¥r Bx2440. day

and day 7 the nmice were subcutaneousiy adm ni stered
dlfferent doses of the anti- 20FcRn anti body ML61- BO4
( DXy 25044y, Jm'ﬁﬁoc’le)ﬁalt% au‘f'lfl GMEH% thgsa‘:.dbed§ Bl Wm0l ﬂerz
m ce was neasur oV

er hown 1 n Figure
M@lRé AOdyM01 FF-ARTMAI 619@4\4\/&/@009@1170 ¢ @dngZQW for Z@mdmgyo (Ev]ém
the 14 day period for each of the antibodies
adm ni stered. The decrease in 1gG was dependent on the
congént r At isohtegfantibedy; sicifragment Howpf, axdrichhisdsgp ddmai FeRn,

by ¢ b L i ) o
o G5 B RS AL L 3 AT Pl
thedelf; volaokie theaintibduy fomdtti@hods smnedontpetivd inhibitorarfdg@ binding to

non S Cypono) ys nonkeys re admnistered
hugieg O AR HBCES BT STIREO RIS PECRRY AT SORYOR 1 Boa
(DX-2504) and a vehicle control. Figure 33 shows the

tineline of adm nistration (Fl ure 33 gﬁ and t he .
resebts Abisolatrd anghedyorr fragmsint e@g@}hat ds fodpgian FeRpgiherein

the aﬁltlB&fy iS 8Pt agdisiBe ARRY @K Sn WRRUMBARNEH ad¥@Medtkhereof,
As shown in Flgures 34-35 (individual nonkeys)

whaﬂ%l the guikodg dogsgrobbind fRamicregiokylin when it st ceseplexpd wighsFeRn,
and gﬂy&mhéamb SHOE hrbd Q%8 TrohlEF R YhociRR ddsd Or each
t he antlbo I es adm ni stered. The decrease 1 n |IgG
was dependent on the concentration of anti-FcRn
ant bBody rRLIHBLAY & il 2ENGGER! FaGinGEy RUBEULARGRURe group
adn1n|strat|on Simlar to IntTavenous
comdﬂmgnéBBhﬂldml FB@ML@@dsTm&37C show that the serum
| evel s of IgA 1gMand serum al bum n are unaffected by
the adm nistration of the anti- 5FeRn anti body.
The2Z.ont €t atibddyadfl ang iohedf ¢laifns r1e26c: edereinctheightibgdy binds human
teratur r ef 1 Ssu pupl i she r
ek AEAALN TEDE PNt AgisTRSn BRLER o B Rox fgmoadiv
this application as well as 10those |isted bel ow are
her eby expressly incorporated by reference in their
entireties. In case of conflict, the present
application, including any definitions herein, wl|l
control . A nunber of enbodi ments of the invention
have been descri bed. Nevertheless, it wll be
under st ood that various nothdficati ons may be nade
wi t hout departing fromthe spirit and scope of the
i nvention. Accordingly, other enbodinments are within
the scope of t he 15fo||omnng clalns VWHAT IS CLAI MED

A o o,
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A03, MD171-A01, MI159- A07, MD161-B04, MO090- F1l or

DX2500; (c) the HC i mmunogl obul i n vari abl e
waloomailgi7sEquence conpri ses one or nore CDRs t hedT/@EB®OH002536

| east 85% i dentical to a CDR of a HC variabl e domai n

of MD171- A03, MD171- A01, MI159- A07, MI161- B04,

MD090- F11 or DX2500; 15(d) the LC ipmmunoglobulin =

var 2&bl eThemtibedysf gne arceofj cdaigs 1128awherginghq andigen bigding site
smﬁﬁkggyﬁhhéQhﬁngﬁﬁﬁkﬁ of MD171- A03, MD171-A01

MD159- AO7, M)161-B04, M090-F11l or DX2500;

(e) the HC i munogl obul i n vari abl e domai n sequence is

VD155 A0 IR s e T 1 b e B bt
FcRm eXpx5iDQ celhlink. (f) the antibody binds an
epi tope that overlaps with an epitope bound by

MD171- AO3, MJ171-A01, MI159- A07, M161-B04, MO090-F11
or BX250Dhe dtibody cfahpbrdofaidinb delp, whetinitke attibbdyarmbd84&9s FcRn

. 1.d ical.. ' I d f 25th
eingfRap ef Fripofy PR SR RBEX RBHBEER p1so- a0

MD161- BO4, MD090- F11 and DX2500. 3. An isol ated

ant | pody.. wherein the antibady.i.s selected fromt.h
o ot cHs SRy bR AL RS 1Y Rerap ahe e, b to the
alph® ZfblinBOAFcRAN090- F11 and DX2504. 30 4. An isol ated
anti body conprising the CDRs of M)161-B04. 5. An
i solated antibody that is at |east 85%identical to
MD163.- BOfhe anyibd ¥ oned OPdrkihls Y3200 R4LRAZRStBodY binds the al,
i sol ated anti body conprising the CDRs of M)171-A03.
o250t fnddnszoh of thel Feltm alpbaighaitat i s at | east 85% i denti cal
to MD171-A03. 8. An isolated antibody conprising the
CDRs of MD171-A0l1. 9. An isolated antibody that is at
| ea83. 857hd aheibbddycatlany ond/BflcldimAQ126, Wlhereilrthé svibadyedbes not bind a

anti body _conpri sing the of 159- AQ7. 11. An
oo SRS FERE o0y RPN oS A AP asi et 1 cal t o

MD159- AO7. 1512. An isol ated anti body conprising the

CDRs . of 090- F11. . 3. An. isolated .

ant Phody SRAbPL Siany neof S R PHERIN BN GOBLbiRdso a bet
subifhit ofNICR § Ol 1Rt tha IbeialRaBLAIGO ARBI IStk M Fith BE alphiRsubahit.

DX- 2500. 20 15. An isolated anti body that

is at least 85%identical to DX-2500. . 16.

Thesant i PROYBHdFd@RInYoke oPBRRI1DE BBertln tH@AIDRPAR beta subunit

domai n sequence ‘conpii ses a variabl e domai n sequence
aregformptheass@aiediinty Koka. LC vari abl e donmai n sequence

conpri ses 25a vari abl e donmai n sequence of M)161- BO4.

17. The antibody of claim1, wherein the MC variable

dondé.n sEhpianibedeimnyiosesf daigngrli2p waergirthe antibedy bindswan FcRn

f - , ' ' A
SR B o BRE s i 4 B A SR S YROBIS . 5

18. The anti body of claim1l, wherein the HC variabl e

domgin seguence.conpli variabl ' .

of 6171 RO R ShEY pBE S A A RedRL BB RS e
birckirgoofi kEsFawitlaan Kby, of denthamateet0OmiM, 1efs thxlatbuelD. nMMESs than

Rttt R

than about 10 nM, or less than about 5 nM at about pH 6.
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a vari abl e domai n sequence of M)159- A07 and the LC
vari abl e donai n sequence conprises a variable domain
waeguasre2 of M)159- AO7. 520. The anti body of clB€T™U$2009/002536
wherein the HC variabl e donmai n sequence conprises a
var kbl eTgOfRibBdP UG BRE 0 L1aiMIAY, FhdrefNfe Aftokifis soluble Fab.
vari abl e donmai n 'sequence conpriseS a vari abl e domain
sequence of M090- F11. 21. The anti body of
cl ahen 1, ' i-ahlied ' :
comptt settgBdy Ay S U 12 SRBlh FERBREEbinde o FoRn
throwgh its@ntigen kinding domnein andelsuthnaghdtsprégiens a vari abl e
domai n sequence of DX2500. 22. The anti body of
claim1, wherein the antibody binds to an FcRn epitope
boud@. byThDdnfibedy0, anyOhd of Mifns 1NP] BBerdbithe Mddidg-oBM antibody
90- E1 [, .DX2500. 15 . 23. anti body of
to b ‘r%SEtt?SiLa" it "}dﬁ%e“éﬁ'%ti‘%hﬁy’a“c%r%é{@s with M)171- A03, -
MD171 AO1l, MD159- A07, MD161-B04, M090-F11 or DX2500

for  bi ndi to EcRn. 24. I sol at ed. anti hody, ..

or - 4T r abfieBesicoldisy onegf L4 e b e RnRBsT tightivody
to RERRA BistbstaneialypH iridyendentge e radgedf agai nst t he heavy

chain of human FcRn or a fragnment thereof, wherein the

anti body functions as a non-conpetitive inhibitor of

| 9G4bi NATRYartBo by bREDE cl@fR 1V85 vkmint the am ol P RENA ko of less
does not bind 132-m cr,ogl obul i n. 25. An

thandl) la D 91, 0005U90004 & 'faf BYrfeht t her eof , that bi nds to
human FcRn, wherein 25the anti body is generated

agai nst the heavy chain of human FcRn or a fragnment
t hetdof , Thantibpdy efiray ape phdainsdotds Whereinghe finding of the antibody

to R Wsas ook bi ded¥igthti t 1S not conpl exed with FcRn,
Oaﬁéjmﬁeréﬁw:t % aﬁ@?boéy is not produced froma FcRn
-/ - knockout nouse. 26. The anti body of claim

25, er ej ' FS.sele .

Socihar st rEyBpaERL R of Gy 58 FheleiR bijfhgly BHferentialy
birkig huihhe Feln asxodpasd taray Fole inof pldependent oppHl-indeperasient manner.

t he anti body bi nds human FcRn at about pH range 5-7.4

with a dissociation constant (KD) of |ess than 100 nM

WO 2609/ TBd i@ Hlis @08 bDE2ivBA -28 wheeinathe mittdady bindaRgRn in

gne of cl%ins 1-26,l wh gein the antigen binding site
endQsomes PURIFT CNgPIORE! &N FcRn. 529. The anti body of

any one of clainms 1-26, wherein the anti body binds a

stable F expressing cell line, 30.The, antibqdy of

iy W P EHIEPHCShan ané GhelpatsH 26 3 hag e BYP gt Grgs releas
FcRaRppRi7ZRdi Nng to an anti body/i munogl obul i n const ant

region. 10 31. The anti body of any one of

clainms 1-26, wherein the antibody binds to the al pha

subyni t  gfe 5i@fB3dy of any one 32claifii€l -28) WhbRethe hntdody eAlBePdn

clainms 1-26, wherein the antibody binds the al, 15a2,
amgjiogtionefsymptams qsp@lmltlaprbﬁgonmnﬁ disorder whegpadmypjistered to a
sufjgéd body of any one of clainms 1-26, wherein the

anti body does not bind a beta subunit of FcRn, i.e.

the protein only binds an al pha subunit. 2034. The

ant ishody f 10c N P j .

ant 'Body "By RREL B onE bEEe - AE UG BC IR L. yarisbl
dobwinesequenoesi are f@npensws phthe damg pdlypentide ghatn. subuni t .

35. The anti body of any one of clains 1-26, wherein the

al pha and beta subunit are correctly assenbled into

FcRn. 25
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36. The anti body of any one of clains 1-26, wherein

the anti body binds an FcRn that contains both an al pha
wanimanst7oand a beta subunit and is correctly aBSEUIBLOY002536

37. The anti body of any one of clains 1-26, wherein

t heg@nt i hdd Ja k AN o '

| Gt or T Ribtl STah o G Bty oo anettip B Cani Ly gibie
domain séqisnces RegrroatpoRNtIG Wi fiiventpelypeptidgshaibout 100 nM

| ess than about 50, nM |ess than about 25 nM |ess

than about 10 nM or |ess than about 5 nM at about pH

6. S0AD ZDE3ntiBAd3OHRAT dSHEDHME 02636 herein the angiBodyTiye full-length
antlebntibody of any one of clains 1-26, wherein the

B body i's sol ubl e Fab. 39. The antibody of

any one of clainms 1-26, wherein the antibody binds to

Fc t hrgugh .| t tigen bi ndi dopmi n . and al so.

throlgh [Tmpabddin IEor Sats g RRGHE EEgnBaR0is gruman or
hurdiizedrdtibddyadrad mom-ilmadhogsttieinel hunidae bi ndi ng of the

antibody to FcRn is substantially pH independent in

the range of 2-10. 41. The anti body of any one

of ¢2.ai MphelantibodyvdThLbRE bfitfaifb ND6NFhértinttieantiBbdydmyprises a

10to FcRn_ is substantially pH independent in the range
hurggn gntipody framework3egiqthe anti body of any one of cl ains

1-26, wherein the antibody has a koff of |ess than

0.01, 0.001, 0.0001, 0.00001 s-1 at pH 7.5. 1543. The

ant ?bodyThsrangihgdyg{@ny pneofalaims 1-26gvheygie theiantipady comprises an Fe
dohindi ng of the antibody to FcRn is substantially pH

dependent. 44.The anti body of any one of clains 1-26,

wherein the anti body preferentially binds human FcRn

as np . i Ede . . .

o T opoptBod it oy B b AmR T AERRGER e Biipady is ymurine
antihmdyone of clains 1-26, wherein the antibody binds

FcRn in endosones or under endosonal conditions.

46. The anti body of any one of clainms 1-26, wherein

t he5&ant | Diedantitlodysofraay onedfadams 25%6¢ Wherain thd-hnfibbdy is a monoclonal

%ﬁ. The anti body of any one of clains 1-26, wherein
ani8odY ant i body causes an amelioration of synptons

associ ated with an autoi mmune di sorder when _

adm_pi stered to,a subject. 30 48. The anti body .

o Sy oFe bR Y RS clis A6 Einge uops Hineric or
huvahiz@h! e domai n sequences are conponents of the sane

pol ypepti de chain. WD 2009/ 131702PCT/ US2009/ 002536

49. The anti body of any one of clainms 1-26, wherein

t hesyiC angk Aﬂ@bydyéﬁh%' SnélonBAims 8% fAERH tg% &t$gum@@aeét& from
e

of different polypeptide chains. :
thegrounRSH§istHTE ﬁybdﬁéb)élf Fepad $6fvi- 26, wherein the
antibody is a full-length 5anti body. 51. The
anti body of any one of clainms 1-26, wherein the
ant PHodyThesangibpdynefranp pndefiedaims d 26awhemsiidye antibpdy binding to FeRn

NN | (o r6.860pg0The antibody of any
ls@gﬂmg%ﬂgﬁgﬁﬁgh%w?%?ﬁaﬁgggPn6ghe anti body conprises a
human anti body franmework regi on. 53. The anti body of

any spne %,fgp%n@i%ﬁlc&l'c%gfpwﬁ&%&n&rﬂ%gqgé érh?l%gély &Oa“p rohg‘ §fclaims

an Fc do
1-58 and a pharmaceutically acceptable carrier.
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54. The anti body of any one of clains 1-26, wherein

the anti body is a nurine anti body. 55. The
wa@ndoohsrty2 of any one of clains 1-26, wherein tPer/US2009/002536
anti body is a nonocl onal 20anti body. 56. The

ant BOOdyAQflsoﬂfﬂéﬂ rﬁﬁl%x&fcn&éo%ﬂf‘ﬁm% a?s@queYi&et‘hﬁﬂ dhcbdiS a pol peptide
anti body is chineric or humani Zed. 2557. The antib g

thapfnclides @prauerice at lsasiB0%-igamticaltie thispauches efiftvapakly dp@am of
M@ﬁ'l 64032 o 7 P Moy %09590%7 600B1 618G of Fab, F(ab)'2, Fv
and ScFv. . The anti body of any one of clalns
1-26, wherein the antlbody blndlng to FcRn is
|nd end .
BRENRE grofjed (RIER de gl o B e el irbodsa ol peptide
compesmgnhp lﬁmlymdfbr the yecondinphurpighiboBn Yari®leatvthain of an antibody of any

h cally acceptable carrier. WO
ong gt 1 7#2PCT/ US2009/ 002536 60. An i sol ated nucl eic
acid conprising a sequence that encodes a pol ypepti de

that.i ncludes a seguence east 80%i nt i | o the
b2 ccAd o St e b tleiq A5T Seqtiss oG §R4A20 a0t
N0159 AO7 or MD161-B04. 561. An isolated nucleic acid

|S|n uence t ncodes ol tide
ComBoi o Adoftsell AmBtong the ppdos 8 SE AP PL Aog! obul i n

varlable domai n of an antibody of any one of clains

1-58. 62. A vector conprising.the nucleic acid sequence
of éfai nfrencthad ofsleteqifng an FeRndma samplg,dhe @gihpd EQmRpISIRg: ng

c&ﬁ‘&:ﬂﬂ%‘ﬂte%hrﬁpl@%nﬁﬁ tRE arﬁib@ﬂ%ﬁalay%e 62¢laims 1- 58 64. A nethod
ecting an FcRn in anpl e, the nethod

conphd daterging ap irteraqtion Qetv\wen &lﬁﬁml@%% therfieRa i pressay  of

any one of clainms 1-58; 15and detecting an interaction

between the anti body and the FcRn if present.

65. 6The ke motiodpf daini ¢h, Bdereinribe antipodn &urthar ¢asentises a detectable
lalefr ther conprises a detectable |abel. 2066. A method of

gétecting FCRn in a subject, the nethod conpri sing:

adm ni stering the antibody of any one of claims 1-58,

t hat. fur [, I

. b}68 ct: }\I}Eg Oéio {egt?% ﬂ}l](qﬁfn g%ﬁlﬂ?{!t eth% ﬁ)%ﬁtod 6818B1%mg

2567. Th eadmmfsmdmgfthecdnabMyGﬁ anywgr eicttaimk é- Sﬂethetdhrtmg comprises a

co e ma he subject. 68. A nmethod of
deﬁﬁ%ﬁ%éﬁ’ﬁé %HHW%%ﬁ ctivity, t he met hod conpri sing:
cont act i dgeaing fgRabeMir the tdtgecant i body of any one of
clainms 1-58, thereby nodul ating the activity of the
FcRn. 30 69. The nethod of claim 68, wherein the

FCRG7] S The methddBAclSitDHE Stherein the deté€ing tompiTeds maaking the subject.
clai m 68, wherein the antibody prevents binding of the
FcRn to an endogenous 1g.

20098 131 AQrdthold d4PREHARAIAL &53&117 Qcﬂhﬁ tﬁ@ﬁqusd @cﬁmﬁhs@ﬂ
68, wherein the antlbod% prevents bindi of the

to a thefUPRsting an KeRy wikythe agtibodyinf appe c@ﬂm&ﬂéﬁnﬁh@sby

mm%@, thelddfvifCdtind ’eRnD an epithelial cell endosone.
73. The nethod of claim68, wherein the FCcRn is in an

endot helial cell endosone.
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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74. The nmethod of claim68, wherein the FeRn is on the

cell surface. 10 75. A nethod of treating an
wauadogitsrrone di sorder and/ or nodul ati ng synpt onBCDUSZN9/002536

aut oi mune di sorder, the nethod conpri sing:

adm ni stering the anti body of any one of clains 1-58

in an anmpunt sufficient to nodulate the synptons. 15

76. TThe Whe medodpf dpigl 68, Phereinibe antibotn presentobinthing ef the FcRn to

j ks di sorder selected fromthe group

ag{gn&?iggﬁaﬁgﬁ% © rheumatoid arthritis (RA), systenmic

| upus erythemat osus (SLE), Myasthenia Gavis (M3,

G aves DO . ! Lo p

(T G AERe bECRBAE e I AP RARY IS HREREAEHIIRH Endosome.
nmyocarditis, 20Menbrane G onerul onephritis, diabetes

el dros: T FEGlafCa G absrett AERET iThnbncRlRlsL el sadosome.

gastritis, Celiac D sease, Vitiligo, Hepatitis,

C ooy odPt RESHABEHEE 4 Fpete b PER™ Bbars i ariecs ™

encephal onmyelitis, inmune neutropenia, juvenile onset

di abetes, and j ne responses associ ated w th del ayed

hy péPsendinsthid %W%&r@@t%vw? aﬁ?rﬁersﬁnd/%r modulating symptoms of
an AYHRBRC K s R 8er! B hieBod Yomprdiab:i n t uber cul osi's,

sar00|d03|s, ositls arLerltls,

aosi s, and poly pol y _

cut afeBgergdheANtibpdy ofsanens gfdaimsdnstin gaperount sufficient to
mdRPAPARS sPhRomsSyndrone, Kawasaki's di sease, systemc

scl erosis, anti-phospholipid syndrone, and Sjogren's

syndr one. 77. The nmethod of claim 76,

whergi n tfh@m?ﬁﬁ%.ﬂ B Gl 75 WhersRhing Hi::'(m n@E disdrder is a disorder

30penphi gus tol1aceus or paraneoplastic penphi gus.
selg@ted Trhm thegioupl carfsistingpfrrtieBmatgfdearthiritis (RA), systénpio dypus

t = I i f d .

e PO Rt BB R GRS Bl uiopifly
Thrarlbdcataperga Phpute(I TP)] GhiblAineReetesSyofirogie; aubiatiumg mygGrtitis,

hod T raisotly dent TEVi : : q
RGO ot HEOL T BRI R
scRebzisPRefrand nigyntifvencamitoinmaiyne oliyraiditis pgestrivi, Cdliat Misedse5Bitiligo,
RN PR TR T YT,
exB&timdi@ at®iradnednceptalomyéhtis, Whause meutrbgenie juvenile @detaiigbetes,

i,rculating | hal f . Iife/l ls. 1 . The . f.
o S ! N g P B By,
lyrhPRociRE RQitafly f&JnaiimuB&culmgrs@ﬂcBidbﬁg.aﬁﬂl?blbﬁ@&siﬂ'ié‘ fpolyarteritis,

adm ni stered to decrease the half life/levels o 0 e
cuganeQUs| VasuHts, PPl PemRIBERT (R0dBIAF S pyndrpme, Kawasaki's disease,

b RISHRISTEMAShddpIH nd9R8! andrSjd &I PRMdbRRt 1S not

Sy?ﬁ@kﬁﬁtiboay OEIa%y gﬁg&of cIainBJf?5§§@15 83. A

nmet hod of treating or preventing an autoi nmune

di sgnder Tht RiHER P Oing PETRIHe RSN the @x?l?hi@béi% BEhPlgdN\Rilgaris,

anti body of any one of clains 188 to a subjec§ havi ng
pentphigets &diagkus opparaneoplastic psmplEYe| opi ng t he di sor der.

2084. The net hod of claim 83, wherein the autoi nmmune

di sorder is characterized by unwanted circul ating |IgG

85. 78he bt hsthodfof cleam #3,8deraihthe entibadli decrpasehihd half-life of
m@eQ%$%ﬁ%% the half-life of endogenous 1gG 25

& e°net hod of claim 83, wherein the autoi nmune

di sorder is a disorder selected fromrheunatoid

arthritis (RA), system c |upus erythematosus (SLE)

Myast henia Gravis (M3, Graves Disease, |diopathic

Thr onbocyt openia Purpura (I TP), Quillain-Barre

Syndrone, autoi rmune nyocarditis, Menbrane

G onerul onephritis, diabetes nellitus, Type 30l or

Type Il diabetes, multiplelsicl erosis, Reynaud's

syndrone, autoimrune thyroiditis, gastritis, Celiac

D sease, Vitiligo, Hepatitis, primary biliary

cirrhosis, inflanmatory bowel disease,

oy T . .
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88. A nethod of treating or preventing an autoi nmune

di sorder, the nethod conprising: 10adm nistering the
wa@ndoohsrty2 of any one of clainms 1-58, in conbi NECT/O82009/002536

with a second therapy for treating or preventing the

di sg4, defAh%tlﬂ)d%fmcﬁﬁtatlhg‘m'e'Eglf‘h?@le%ﬁefc%%aﬂﬁ fiG, {He%ethod

of devel opi ng the disorder. The net hod of
compradintg:88, wherein the second ther apy conpri ses

nt
R
cy chdsipistering theraapibedycifasy ousefoiaims rh§8 tothetshbjiegt in amount
I
ork Y ACRUATLERY A BOTNOH 3oy fhpe S AR A
40- 0- ( 2- hydr oxy) et hyl -rapanyci n; cycl ophospham de;

o1 Plinon TR STHR 5o 5 R REREH KocegsrEtlting 166 hlf

lifefgeadphenol ate nofetil; 15-deoxyspergual i ne;
I munosuppr essi ve rmnocl onal 20anti bodies, e.g.,
nmonocl onal anti bodies to | eukocyte receptors, e.g.,
IMHCg 1. CD2Theéethodb¥clai 0, whEXém th ct 84,hubdad>, or CD58
or their ligands; other inmunonodul atory conpounds,
e.g. CTLA4lg; or other adhesion nolecule inhibitors,

€. 982. MPge AEthbYF IMhEBL hEreethe Bitidody isRidiniiStered to decrease the
i ncl udi ng_sel ectin antagonlsts and VLA-4 ant agoni sts.

half iépgjeyelnf aistlating TeSiandiin gorm biaatiogrighan asirayfpipmune disorder agent
orﬂﬁ%waﬂi rfaPihk BRGH R ?olfanmeldzrqiaﬁhéﬂu@k conprising the
steps of admnistrating to the individual a
therapeutically effective dose of an anti body or a

fra nt A 1Al -
o AR RRERY 6 R Aauifinfhe SGUTE s mihod

compagng rptimihseragfthe gnt@@éyjqf anysne pbelaims 1358 to a subject having the
. ' I carrier. 92. The net hod of
dlsgﬂgfﬁggﬁ\b\ﬁ@rv g?éﬁﬂgﬁ}géoélgog#e\?l dual is a human. WO

2009/ 131702PCT/ US2009/ 002536 93. The net hod of

Cl a %n st "&; \é\%g 8@ ﬁf t he E\jv{ygr%?xythe auto{mangglfnolls%cpe?rlse%ﬂraat%nzed by
un@ﬁntedl éirduldig Igder ei n the undesired antibody is

nat al i zumab. 5 95. The nethod of claim 90,

wherein the undesired anti body is non-self Human

LeuBocyt Thé¥nkihg@ bf claim 83, whef@in the entiteti} debredsesthahatf-afe, of

wherein the adm nistered anti body or fragnent
endQEER/MSAEP: i s administered in connection with organ

transpl ant . 97 A nethod for reducing the

binding of 1gGt i n_an_individual corrprl Si n%é(g{he
st eB8 of The method of ﬁ?law%l “ﬁsreahthsﬁwpwaawcﬂ*soa o iRy

selt:a@é 86 MEUnfIoil b AR S (R AN WTBBmMICIRus Pﬁh&ﬁﬁ@ﬁ@*{@lﬂi) Myasthenia

ai nst the heavi chain of human Rn or a ment
Gr@ﬁ@ &9, GravesDisgase, ddippashic Thipambopyippaniafurpyra (IJ®).iy\Hbindparre
B o n A Ha8s M%b:*&hé‘éld‘n?é? 1BhéhABL QbIBL A, T
Symci;ml?%l st elrl ng e ecant I body or the fl?agé%nt tEdgr gg?le i‘ﬁ% ype
I ophyperldi digbeiesa mwltrplgwlqm rliteywﬁs syidsemme, tagtorremunfethvmltls
t
safliE CRHaDist 85 iGIiES Hipddls! Apd Bl Rhosié Aitimblfiory bowel
dimﬁeoimndndarmromthlm mmnmembaelasmmuge effdephalehyrditis,dmmune
neytltr%{)emal Jan%n c ec?et Hla%%@s Qgﬂﬂr}]\gﬁ@’eTaase@%sg&%? 1tg de}ayed
hypérSﬁnmtlgify metiated |b|y ctokines) dHyinghetlyteh agpidadip fiowmdrin nibstcelogid,
a therapeutic antibody. 101. The net hod
of claim97, wherein the autoi nmune di sease i s i nmune
30t hr ombocyt openi a. 102. The nethod of claim
97, wherein the autoi nmune di sease i s i nmune
penphi gus.
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103. The nethod of claim97, wherein the individual is

a human. 104. The nethod of claim 97,
wohewasrror he anti body is adm nistered at a doshrgEUS1009/002536
5ng/ kg to 2 g/ kg. 105. The net hod of cl ai m 97,

86, APSsitROAMydrierifts Tl e
S B B PO BS B ShB SRy, B AR petpiigold,
GopéastugasedyndrpmgnK awasakiistdissesgysyisiemigsclanesiisy peftrghospholipid

Noto &i§&§ fhe Hie.Of provi di ng an anti body or
Y Q?aénen&gfﬂef%%? ich binds to human FcRn, is
gener at ed agai nst the heavy chain of human FcRn or a

fra nt ' nEN= |1 i nhi bit or .
| g5 n s EER of dfmerRRerERTRED I intfos A vBfgaris,
perh Bilgus folimghodrparangopdastic p&aphigus. st eri ng t he anti body or
the fragnent thereof to an individual in an anount
sufficient to suppress the level of an IgG antibody in
an 8%1di vAchegtod of treatingldd prevditimgrnmtabimmbnedisorderth6 method
wherein the 1gG antibody is a therapeutic |19G
compti'fody. 20 108. The nethod of claim 107,

whesdmhinistdfiag tHeamapslytdfany gfe dtldilo s8] ia combhatidiwak a second

109. The nethod of claim 106, wherein the |1gG antibod
thefapy i I ting On RIRNEA1DG 1S GRBEST to SHplegiiving the dtsordefpr ati of

devBRSpMGhOHis6ldal m 106, wherein the method further
conprises a plasna exchange step. 30

89.  The method of claim 88, wherein the second therapy comprises intravenous Ig
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
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, €.g., mAbs or low

molecular weight inhibitors including selectin antagonists and VLA-4 antagonists.
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

administered in a pharmaceutically acceptable carrier.

92, The method of claim 90, wherein the individual is a human.
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93.  The method of claim 90, wherein the antibody or fragment thereof is

administered with an adjuvant.

94. The method of claim 90, wherein the undesired antibody is natalizumab.

95.  The method of claim 90, wherein the undesired antibody is non-self Human
Leukocyte Antigen.

96. The method of claim 95, wherein the administered antibody or fragment

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 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

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.

98. 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.

100. The method of claim 97, wherein the individual has been administered a

therapeutic antibody.

101. The method of claim 97, wherein the autoimmune disease is immune

thrombocytopenia.

102. The method of claim 97, wherein the autoimmune disease is immune

pemphigus.
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103. The method of claim 97, wherein the individual is a human.

104. The method of claim 97, wherein the antibody is administered at a dosage of 1

mg/kg to 2 g/kg.

105. The method of claim 97, wherein the antibody is administered at a dosage of 1

mg/kg to 200 mg/kg.

106. A method for suppressing the level 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 f2-microglobulin; and
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 IgG
antibody.

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
Leukocyte Antigen.

110. The method of claim 106, wherein the method further comprises a plasma

exchange step.
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