WO 2009/131702PCT/US2009/002536 FC RECEPTOR BINDING PROTEINS RELATED
APPLICATIEINS 09,1378k application claims the benefit under 35 U.S.C. 11184% fOMgﬁ,ﬂzgggvisional
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 herein by reference in their entirety.
BACKGROUND The most abundant antibody isotype in the serum is IgG and it has a critical role
in mediating protection against pathoge Bs:assveH Bspoeeiadiignallergic and inflammatory
ioresponses that hasten recruitment of immune system components to the tissues, mucosae, and
dermal surfaces (Junghans, Immunologic Research 16(1):29 (1997)). Moreover, it is also a key
component of a variety of autoimmune diseases. Under normal conditions, the halflife of IgG in the
serum is in the range of 5-7 days in mice and 22-23 days in humans, which is a prolonged period,
relative to the serum half life of other plBERATRBIARELACAEROMES occurs 15because the neonatal
FeRn receptor (FeRnN) rescues pinocytosed IgG from degradative lysosomes and recycles it back to
the extracellular compartment (Junghans and Anderson, Proc. Natl. Acad. Sci. USA 93:5512 (1996),
Roopenian et al. ThinapgHeasg) Azomsxabenstsyndee RhWihds fol iiéeid FSpprovsiafdgG. The
interaction hegwvesidise AuE, 3o reuion 20pns] FefaNisinisdsRandent Abpan.aoy intpscslls by fluid
phase endaogytosis, IgG is sequestered into endosomes and binds to FcRn with high affinjty at acidic
H (656.5); WFARIL 15C R A B EIE RSHIER 8 HE R R SERIBIh RS Tsod ESBESARE apicly from
FeRn in thehdbedstegsam at slightly basic pH (-7.4). By this receptor-mediated recycling mechanism,
FcRn effectively rescues the IgG from degradation in lysosomes, thereby prolonging the half- 25life of
circulating 1gG. WO 2009/131702PCT/US2009/002536 FcRn is a non-covalent heterodimer that
typically resides in the endosomes of endothelial and epithelial cells. It is a membrane bound receptor
with a single-pass transmembrane having th?e‘é%ﬁw A alpha domains (al, a2, and a3) and a
single soluble light chain 32-microglobulin (P2M) domain. Structurally, it belongs to a family of major 5
histocompatibility complex class 1 molecules that have 132M as a common light chain. The FCRn a
chain is a 46 kD pFbfeiPrsorhprday Bt hadydseireninihe senimm e deftaanthty rasagrisicalaale 48 heavy
chain domainsiiaiiapamend aNenegitnoand A wwativaly sber: mytanlasiintal ABHRRRIster et al.
Nature 372:366 (1994 2 FcRn was first ideﬁ?tified in the neonatal rat gout where it functions to mediate
the t&RbsorfiBRANSTIJHt AATEB A5 TR TN HBYREPE TR ASATFROMAR iféet?"gﬁ%?)sof?'f(‘i%’&?éulatory
system (Ledechret alrfddeniiiumgihs./E38hiAl 086 R cbeirit had also ) isbiatesh@roinibulan placenta,
where it alsp. medi rpti n A of rnal | he fetal.girculation. s.adults, FeRn
IS express:ge Fn%%%ﬁ%%%%%t%ﬁu%@? ﬁlac %ﬁ%q{la% iéﬁ%%ﬁis@d‘ e@é? o#g{glneai G%’SEH ﬁgﬁ%?a’s%ﬁe,aﬁcl]%eoﬁ as well
as nasal, vagini) taheepiaiy ifr sz rangraees T{ey sinpriteramd 33-5 @306 2umens P8R 73 Israel etal.
Immunology3%;6%-£4983), KaknuashhelalAmul Rlvsioli200R)Rerak Rl 5ol 28 4:5388,:2002)). In

order to stud%[the contributions of FCRn to !@G homeostasis, mice have been engineered so that at

least'Bart oP tHE"SR RSN AG B IRFENY ERTHESAF SRS 1550 J8CelFoRiseIb(f so that these
proteins ardyzot@xgressect (YO BB 65 BieJumgbelhdand2findensOo fheos MathAdaddaci US
93:5512 (1996)).Jnthese, mice ) slife.and concentratians of 1I9G were atically
reduced, s%&%’sﬁ%’ § E&%%eﬁ%fgfﬁ%beiﬁgﬁémofociareflglg‘ ﬁggrirlie}'o%{larg}lsqgogy Iﬁh&éésjga So been
suggested B8&ti-human FoRn antibodies may be generated in these FeRn knockout mice and that
these antibodies may prevent the binding of IgG to FcRn. 25However, such antibodies have not been
generated or testddRWDng2/43668)% Fo portieninhibifiodinf i@ dsititirig ttoeBr B hth &tivedyoalters 19G

serugp hall-g Résal ey BRLAGLAGAECYRIGED R R GDIR iRsdRRN. shawdaa fhefapeutically

effective in a mouse model of autoimmune cutaneous bullous diseases (Li et al. 71 din Invest
115:3440- 3256 {soubtosadsramehrrddinds hEePovitlbhighalinis at ardis g6t e i cRn may
30be used ine FIRHIPG @ HBREQY PIRRMB TP MR, INHE EIataNL FHaSRBE R Gh HigardRrs

the bloodstream at slightly basic pH (~7.4). By this receptor-mediated recycling mechanism,
FcRn effectively rescues the IgG from degradation in lysosomes, thereby prolonging the half-

25 life of circulating IgG.



characterized by the presence of inappropriately regulated IgG antibodies. SUMMARY This
invention rglgtasimergsilia, to antibodies that bind FcRn, and methods of igentifsng/angidésing such
antibodies. In a first aspect the present invention refers to an isolated antibody comprising a

heavy chain (HC}iRmWRcIRRUIRYATRRIG ARDAIRSEIHENGS AN HIN GRS h&skimmunoglobulin

variable domain sequence, wherein the heavy chain and light chain immunoglobulin variable

domain seefforfedizkans cRithatinged! Birlting BROBARDRELSHERRITHER SIBHE THTerein the HC
i:/ci(rz R;ics;e(s&éns?e%&%@srgaﬁghmmﬁw&%% glﬁiﬂ@iai_iii_ir&q@lﬂ ?mﬁﬁf{oﬁgfﬁd8ﬁ@!&mﬂﬂé44) or

, s . C rising an amino acl eguengce .
smsseei?%ﬂ'ﬂ%%iﬂ@‘@ﬁ’é“ﬂﬁ‘ &gﬁ% ma A b0 %’é% ?ﬁ’ﬁ?&’lm), and
a HG CDRigstoropmigistitg)isy @miploxadidssenotasole s STGEISPISED iBNO bt IRELVHESEQ ID
NO:158), LayDSYArEQ 43 M?E?o@é% LGRS YRR QRN 68 ak E&J&Qﬁ%tﬁ%’é@ 4P NO:176);

and the LC comprises: a LC CDR1 comprising an amino acid sequence TGTGSDVGSYNLVS (SEQ
ID NO: 14 879rchaav chBRIOBEIAB I GSRERPHIFS SeHPBetiich i sy orapsYSEe N 142), a LC
CDR3 compiisingsan &minQ-acid senmgedd YAGSGIYV (SEQ ID NO: 143). In a second aspect the
present invention refers to a pharmaceutical comprising the antibody of the present invention and a

phalrmace_laticalIy@mﬁ%%pwﬁﬁeﬁ in the'He@ﬂﬁtﬁﬁr@ﬁ%ﬁ?%é@eﬂf%ﬁaﬁdﬂy&gﬂ?ﬂiéﬁfﬁfi to ?]n isolateg
nucleic acid comprising a sequence that encodes a polypeptide, comprising the first and/or the secon
imm’ﬂnogl&?ﬁﬂ?@%‘?i%?@%ﬁﬁ‘i‘gﬁ% Ha gﬁtfﬂ%'gfirosf ?ﬁﬁ‘ﬁf@séﬁﬁfﬁ%ﬁ%ﬂ?‘%@%ﬁ aspect the present
invention refeigaorms vwaster dambrisiag themucteicsdddggdaeane BiRhdprebehemvisoiitel In a fifth

aspect the present vanlion, <l5L5. ANORLEEILCOMRHSIAR Ihe FHcIslk BeidoLIE Beeaphlinvention or

the vector onﬂe present invention, wherein the cell Is not in a human. In a sixth aspect the

present invietaiohawsientolm adethddr B detaptissed inrcrimpracdalvsuns, thdudiatheritedinbrising:
contacting #he, sagpRie Mtk thaantibady-Rf taeweaseaiayaniion and eplastingainieraction between

the antibody and the FeRn if present. In a seventh aspect the %rzeﬁ ntij]%ye_ntion refers to the
use 6f an dMBJCRR Noiatililetlbretd & MRECaHEAT R dBatmS RERAER B Slbjdct, wherein the
antibody okibie:pagtentinuentieny vidli oty fesrad Ripriae S s2deree(@bia jabel. In an eighth

aspect the present invention refers to a method of modulating an FeRn activity in virto, the method
comprising: providingahielegigahsacmpiBuanes IMaRtingIat heReoklathe hiotogicabsample with the

antibody of the present jnvention, wher modulating th ivit the FeRn. . n a ninth
opect the SHBSEFEHRAROR A8 TLEPLBETSt Sh RSO LA ThL A dsach aitdays e
manufactufirefoiathedit sorbat ﬁmﬂpmmmamﬁmmmw@@@éﬁﬁéﬁmmomdlaﬂng symptoms
of ag autoiMmUNE MSAIORLY Acad sc|UR b%’:‘%@1@5(99%}}1elf?'iﬁé@é‘ﬁﬁ'&&%@%&ﬁﬁi%’iﬁﬁf@%lﬁe of an

antibody of the present invention in the manufacture of a medicament for modulating the half life/levels
of circulatifgnerstiatiora afjdeE were dramaticalbacdintrlatirecsing » RS IGRISHO AFERBRSB the use of
an antibody.pf teenresaaiskvention in the manufacture of a medicament for reducing the
concentration of undesired antibodies in an individual In a twelfth aspect the present invention

refers to the use f 3 RGReEY &E%_@t&f%%ﬁﬁhiﬂ%ﬁﬂ%ﬁ@&kﬁbﬁuﬂ%ﬁiﬁ@%ﬁ@é@éﬂﬁ@%m@% for
modulating an FcRn activity in a subject. In one example it is dliclcgsedd an %sloléatedl:aﬁgbody
ComprisinngSRn knockout mice and thaf these antibodies may prevent the binding of Ig( to FcRn.
25 However, such antibodies have not been generated or tested (WO 02/43658).
The inhibition of IgG binding to FcRn negatively alters IgG serum half-life by
preventing IgG recycling. This principle has been shown to be therapeutically effective in a
mouse model of autoimmune cutaneous bullous diseases (Li et al. J Clin Invest 115:3440-
3450 (2005)). Accordingly, agents that block or antagonize the binding of IgG to FcRn may

30 be used in a method to treat or prevent autoimmune and inflammatory diseases or disorders

characterized by the presence of inappropriately regulated IgG antibodies.



heavy comprising a heavy chain (HC) immunoglobulin variable domain sequence and a light (LC)
immunoglobulin variable domain sequence, wherein the heavy chain and light chain
immunoglobulin variable domain sequences form an antigen binding site that binds to human FcRn;
and wherein the antibody includes one or moge;pfthedgllowing characteristics: (a) a human CDR
or human framework region; (b) the LC immunoglobulin variable domain sequence comprises one
or more CDRs that are at least 85% identical to a CDR of a LC variable domain of MO171- AO3,
MO0171-A01, M0159-A07, M0161-B04, M0O090-Fllor DX2500; gp the HC immunoglobulin variable
domain sequenceonvises et imeralGDRHaedes Heldad §58aiaBAMSINESSCEDR of a HC
variable domain of MO171- AQ3, MO717A01, M0159-A07, M0161-304, M0090-F11 or DX2500; (d)
the LC imfiEmSgiBBATR Varapie domain sequence is at least 85% identical to a LC variable domain of
MO0171-A03, MO 1rADkpSMQAES-ART iMO1i61 B0 1M0090aRd arshEX 20D isiEg ket Fhain (HC)
immunoglobulip variaple domain seque I5,at 0% gahina Hehadiable daneadn, of
Mom’ﬁl&?ﬁé’?&]ﬁ Vel 1,‘1%%6%8‘5&(‘%% %%%é%%%(%&@%ﬁ % DX2 %o& and (0 thgkq ntibody binds
an epitope that BO&MEbL TR CEBIToHY bShhPBY mﬂw(iﬁ%%}'% RBLT .@F&T?%ﬁm
MO161-1304.MOQ9Q a5 D4 2500 bhiadine exameRhisrdischossd tn 10latetbemtibody that is at
-least 85% identical to an antibody selected from the graup consisti 71-A01,
M0159-A07, M0161-BBAMIB0 TP HAGHRIEHEC |%°%n% SXAmp %%%@éﬁle%ﬁ?m%ﬁ%d antibody
selected fremyhe @oUPEOSssisy of MO171-A03, M0171-A01, M0159-A07, MO161-1304, MO090-F11
and DX2504. In o le it is disclosed an isolate ' W ingthegaRs of
MO0161-B04. In one ex%r\ﬁ le'it'ts GRERIBEEERAN isolated lg.?%tel d%%?/é%?l%ﬁg at Iea*sl,stﬂ%%%}? ?dentical to
MO0161-B&EJ e SORSfVISKBISBOA AIC e DRSEAEBER TR and  [none example it is
disclosed an isolated antjho mprising the 3 = i}.istgljsclosed an
isolated antibody that i%r%?égssltg%%&n?ggr%ﬁ:a %H&&%%&%O@g%ﬁég%&%%ﬁqgg%q{@f%ﬁ?
representesETANEELY D NO: 1580rieSEXRHNIESER Mstidéd ah BEREY SFEEIRNGHHisig the
CDRs of = X le it is disclosed an isolated antibody that is at least 85% identical
to anﬁﬁﬁ%ﬁ@%@ﬁﬁj{%%& are represented in Table 17A. 10In one example it is
disclosed an isotatdd antimehgzomprising the CDRs of M0159-A07. In one example it is disclosed an
isolated antibody that igﬁ&'@@ﬁi?é&’/&{%@ﬁg%%M@aaa-ﬁgze@q@wmmm@m
represented in Table 17A. In one example it is disclosed an isolated antibody comprising the
CDRs of MOOBBLE11. In one example it is disclosed an n isolated antibody that is at least 85%
identical to MO090-F11,; The-tpGRRs#{MOAA0HRL arkl represenEUSORBDISETAD NOi2he
example it is disclosed an isolated antibody comprising the CDRs of DX-2500. In one example it is
disclosed @ isolated antibody that is at least 85% identical to DX-2500. The CDRs of DX-2500 are
represented in Table I74. ¢ cprINspMEExmRlenokihe eytibadies providetyheighvthe HC variable
domain sequence 20comprises a variable domain sequence of M0161-B04 and the LC variable
domain Séﬁ@éﬁ@é comprises a variable domain sequence of M0161-B04. In some examples of the
antibodies proviged hersindheNE yariable dempissea epsesomnposesipverialie damairseguence
of M0171-A03 and the LC variable domain sequence comprises a variable domain sequence of
MO PTESRO3Y ST §64ﬁé’lé§iﬁﬁf6}5'§ag?t?f§e3ﬁ?f Sodie€ provided herein the NC variable domain sequence
comprises a variabiehttdmspint SequenceinfMOL 7aer04 arisothfed rGclagiatdeoiopraie ssatisaeetbat
-comprises a yariabladomainseanence i MaL 1sARL-Insemeaxampies abihe antikadiesarovised
herein the HC variable domain sequence comprises a variable domain sequence of M0159-A07
andARERICVEISBle domain sequence 30comprises a variable domain sequence of M0159-A07. In
some examples bf ttieahtiyediés previdéd drereincthre o€ vwarablapiisinaithsemlneadcsniprses &e
varial%lgmg%ggrm&equence of MO090-F11 and the LC variable domain sequence comprises a variable

T

domain sequence of MO090-F11. 35 ) .. —
In & fifth aspect the present invention refers to a host cell comprising the nucleic acid of the present

invention or the vector of the present invention, wherein the cell is not in a human.
In a sixth aspect the present invention refers to a method of detecting an FcRn in a sample, the method

comprising: contacting the sample with the antibody of the present invention; and detecting an interaction between the

antibody and the FcRn if present.



In some examples of the antibodies provided herein the HC variable domain sequence comprises a
variable domain sequence of DX2500 and the LC variable domain sequence comprises a variable
domain sequence of DX2500. In some examples of the antibodies provided herein the antibody binds
to an FcRn epitope 5bound by M0171-A03, M0171-A01, M0159-A07, M0161-B04, MO090-F11 or
DX2500. In some examples of the antibodies provided herein the antibody competes with
M0171-A03, M0171 AO1, M0159-A07, M0161-B04, M0090-F11 or DX2500 for binding to Fan. As
used herein M0171-A03 is also referred to as M171-A03 and M00171-A03. As used herein

MO0171-A01 is algp.refeseddeasiMdéeARlanonViied flinQle Aausesbberain MOLEIAO ¢fis 10also

referred to aS'O(Mﬁl 9-A07 ﬁ%‘MOOl .9-,tAO ér%% gllseaclll t%%c?\c}ijn 0161-%% ign Kl)so a ]f%rgg te? as .
M1ELBRORNOE1ETBEE SR (5X-I564° ReTee hatem MGOSGET s AlSo referred to as MOJO-E11
anddet8fablelabel.  In one example it is disclosed an isolated antibody, or a fragment thereof, which

binds to human eRn; wherginthe prtibedyisgensraied againstdha dravy chainraf usmandehy) @ a

fragment 15thereof, wherein the antibody functions as a non- petjtive inhibitor of IgG binding.to

o B LS B FRETTER B O At B S SR S e PG LA ey
disctdsedpandsclatedantibogyy orfluging tetherabf oftibg BiRds to human FcRn, wherein the antibody is
generated againgt the heawychaip-ebhumaniheRrQiadiagnenh thereek ywhersiathasrtiedy tees

not bind P2-microglobulin when it is not ggfgr}i[alexed with FeRn, 20and H\{l%\rein the antib{)a%y IS not

prodUCEBLHEH A EREHRCP RN dERETHRBLEE OpIe QIR ﬁlédréxgrm%?es SFthe ARtbodies provided
hereindhenanihicdydis. selected from the group consisting of 3B3.11, 31.1, 4B4.12, and 17D3. In

some of the examples,af fheanfiopdies Rreyidad-heteintbeantibody; hiadshepandaeRnalabomepH
range 5-7.4 with a dissociation constant (KEE?) cif Il%sz thzim 00 nM, ZfiI%%some of the examples of the

antiBGAEEHrsAGE T FHLrEnTth e dACRH BT LA BEE 1B hihASESRN, In some of
the examples of the.astibagics ko videtkhker aincthenpibodyikingsed stabiddee Ritexpeessingerédhline.

30 35 . anlih QNS OIS EXAMAICR A1 e ARlBodics prRYdRAELeIn s AR Aadulates (2.0,
inhibi érﬁagﬁncbmdmg to an anti odg/ immunoglobulin constant region.  In some of the examples of
the antibodies prdvidEtEHEREPIIHBLRTRBSHIP RS SRt ahaeobteBbre RS FSEE GhHRa In the

examplgscefithe.antibediesprovigedinargiatherantbadyibindsitoe al, a2, or a3 domain of the FcRn
alpha chain. n some m% Qgﬁ examples of g%%{%gtégg%ﬁg %{%&%%gggerem the antibody does not bind

a beta subunit of FeRhS1 €. Fthe protein only san ubunit. In some of the examples
of the antibediesopnpistied Inenginhtie (HAl hadyubigidbun adiatie subunitsdQehieRha Wherem the beta
subunit is mgg&g{%%%%@@%%amkw In some of the examples of the antibodies provided

herein the alpha and beta subunit are correctly assembled into FeRn. In some of the examples of
the antibodies providesintaesuathechatibod\iigndsain iFeRmdprbotinteina e thomnialgasisbunit and a
beta subunif and.is correctly gmbjed, 13 spe 0 e les. of the antibodies, provided herein
the antibody inhibits the binéingE o.[?glgG-Fc with an IéS%’e@&%%ﬁo&u% §6%éﬁﬁo7( lféasgc{tﬁan about 600
nM, less thafF A ERTSOD s folsE iR aBYati o nM, less than about 50, nM, less than about 25 nM,

less than about 10 nM, es)lgsadhancaiedt BuaMmataaoWbAd:Bnln some of the examples of the
antibodies provided herejn the antibody is soluple Fab. 20In some of the examples of the antibodies

provided herein the antib¥d b &8 ERasIP R BLRR RS At BHAUmG TRrmRRT aHena IR FBugh its Fc
region.  In sonEDistetexampbest @b théedantito dies DRy shed Jietaii e dundine it antibody to

FeRn is substantiglly RAIPACREIIRR Kb RS FART A BoE O M0090-F110r DX2500;
(c) the HC immunoglobulin variable domain sequence comprises one or more
CDRs that are at least 85% identical to a CDR of a HC variable domain of M0171-
AQ03, M0171-A01, M0159-A07, M0161-B04, M0O090-F11 or DX2500;
(d) the LC immunoglobulin variable domain sequence is at least 85% identical
to a LC variable domain of MO171-A03, M0171-A01, M0159-A07, M0161-B04,
MO090-F11 or DX2500;
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In some of the examples of the antibodies provided herein the binding of the antibody to 25FcRn is
substantially pH independent in the range of 6-8. In some of the examples of the antibodies
provided herein the antibody has a Icon- of less than 0.01, 0.001, 0.0001, 0.00001 sl at pH 7.5. In
some of the examples of the antibodies provided herein the binding of the antibody to FCRn is
substantially pH dependent. 30In some of the examples of the antibodies provided herein the antibody
preferentially binds human FeRn as compared to rat FeRn in a pH-dependent or pH-independent

manner. 35 In some of thie)axamples e iaptikod ided herein the antibody binds Rn in
endosomes or und% gﬁ(ﬁoéaorrgg]l Fcé?nditioﬁﬁg In mﬁgﬁﬁ%i%%ﬁiggeg? ?H%%A‘?ﬁﬁ&g’?& '&FGURi’éd herein
the antibody does nof release PERNAEPIY A0 171-A03, MO1Th-ddmeM tFfe a82nvies 0Bt antibodies
provided herein theMMASh] calrsa @t ;amelioration of symptoms associated with an autoimmune
disorder when administer lect..In some.of the examples of the antibodies provided herein
the HC and LC variable d%&n@%%ﬁ%@gsaa% R @%?g%%@k"é‘ghﬁé plofgpe ptideddhain. 10In some
of the examples of Y& Atié8ed8 brbvidedvietémana, D andad, vasederdomaisegyences are
components of different polypeptide chains. In some of the examples of the antibodies provided herein
the antibody js a full-length antibody. In some of the examples of the antibodies provided herein the
antibody is a %gﬁaa’wﬁdmaéﬁ%é%%mb@a@t@@ #thbririmtlinegenicsivaidusman. In some of the
examples oftthen antibobiesipiodifted iy i ibe aRIlRGY CAHPHLSS 2 Rma) 2P y%@:{ framework
region In SO’N@%E@%«E@%B[&?H‘C éhﬁ]ﬁ%t%%gies provided herein the’ antibody co s85M-Fc

es Of the an

domain. In spme of the examp “antibodies provided herein the antibody is a murine antibody.
In some of ttf%{)&gﬁ?ﬁig@ 6F%I‘%ﬁﬂ%&&i@§lﬁﬁ§1ﬁ§é@ﬁb@wﬁmﬁ@mimwd@a monoclonal antibody. In
some of the @xaraplesiithe RAROLIBS A eglgéﬁl 1 gj;d is_.chimeric or humanized.

In some of the exarf%ples g%e{ﬁe%ngﬁ@%\% e %}Qe‘%z iﬁéﬁwg%%ié@ﬁmﬁroup
from the group consisting of Fab, F(ab)'2, Fv and ScFv. In some of the examples of the antibodies
provided herein the antibody binding to &An is independent of the pH over a pH range of 6.0 to 8.0. In
one example it is disclosed a pharmaceutical composition comprising the any one of the antibodies
provided herein and a pharmaceutically acceptable carrier. In one example it is disclosed an
isolated nucleic acid comprising a sequence that encodes a polypeptide that includes a sequence at
least 80% identical to the sequence of a variable domain of MO171- A03, M0171-A01, M0159-A07 or
M0161-B04.
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In one example it is disclosed an isolated nucleic acid comprising a sequence that encodes a
polypeptide comprising the first and/or the second immunoglobulin variable domain of the any one of
the antibodies provided herein. In one example it is disclosed a vector or host cell comprising the
nucleic acid seqUeREEHTBRALEH AsreRTd AdrriBd bR EEins by L Rathdd 6 #tediing an Fan in
a sample, thecxnathotictmiosidimgiscoithetigdhba smidiesiviflicadgmionbioMbie ahRtitbotlies provided
herein andcoetesting anpoteractioasbeinveaasibe antibody and the FeRn if present. In some examples

the antibody further comprisesafeieciable.label aﬁ@b%@?c%é@%ﬂl&ﬁe‘%ﬁf&%@%ﬁﬁ m%thﬂd of detecting
Fall i |n a subéect the metho gm Ir te% Fﬁmrg(!usterjnqd one f the antlﬁodles |ded herein that

further corfb a8 detehiapie’ | aber IS Lrats et 4n eétsﬁ’gg UGS MA the s subjecet In some
examples @é@&fﬁ@ébﬁ&ﬁ@%mﬁaﬁm@ﬂﬁ(@%}é& In one example it is disclosed a method of
modulating an F&Rmastivipy; thHednathat:comprsingbeyriaching anCRRswitki@ny-aoe f the

amibOdieSoﬁéQX!Elﬁ)@e h@£%&1$§k%f§r§¥o'iﬁt@&jh&l%5lﬂrmﬁ ALY e EeRN. ipamarXxamples the FcRn is
ina humagﬁﬂb!)e Rme examples th a\b y prevents binding of the FeRn to an endogenous

represenied 1
Ig. In some examp es e antibody prevents binding of the Fclan to a therapeutic antibody. In some

exaffples the Feﬁ?H‘i%W‘&W%‘ﬁiﬁﬁ%ﬁ%‘l%@H“éﬁ‘aﬁt%ﬁ%mil%ﬁ%l%%@ﬁfé HBRA ¥ &N endothtlial
cell endosomesdnpdoiriedsineplesiWiedcRibig ohahesclisstifadninadreMeEamplé itliedisclosed a
method ofdreatinigansallomanupeSisy der.ard/or modulating symptoms of an autoimmune disorder,

the method compyising. AJMIPISIQUAGANY R0GQ Jﬁ%ﬁy&%ﬂkﬁgﬁy@f?&sﬁ?%ﬂd@ﬁ” ginount

sufficient to modulate the symptoms. In some examples the autoimmune disorder is a disorder
selected FOFTRERYFAUD °§eéjtiar?d’(’ﬁ"l?f?gﬁf’ﬁ‘gf’é%ﬂéaﬁﬁﬁfl??ﬁ%ﬁ’é%é%ﬁo St &N dMatosus (SLE),
Myd&theniaBraVis{VIGT ! Grsver BigedgeT sbliopathic Thrombocytopenia Purpura (ITP), Guillain-Barre
Syndrome, autoimmigreanyloaas ditisoddembrane Glardrulenepnpitis, disbetasxstiitus; dype | or Type
I d'abete%x@ﬁﬂi&l%%ﬁé%%&%m%@bé%%tﬁb&%ﬂﬂé@%dé’iyct@ﬁ@%'?&E&H%aﬁhé!@i@ﬁb‘é}ﬁ%ﬁ&@i§§(&§"ac Disease,
Vitiligo, Heﬁ%g rimar sen'tléﬁ“}{ﬁ{)'ih?ﬂs inflammatory bowel disease, spondyloarthropathies,
experimental autoim mane encep elitis, immune neutrope nla juvenile onset diabetes, and
immune responsBsYBSEERR Wlﬁ??é’é‘lg?/é‘ﬁs RypatsEksstivity Htaly SRAERSRIRESE T-lymphocytes
typizally fownghisetubercblodis)sasepicdosis Mﬁbﬁp@@m@mg@@wmmmmwus vasculitis,

pemphigusepemrhigaid Gaadpasies SVMWBOKawasaki s disease, systemic sclerosis,
anti-phospholipid syndrome. i df%&%%(%“d%?}é@&ﬁ&’é@ﬁer L SRME-EXAMRIES e REMRRIgus is pemphigus

vulgaris, pemphigus follaceus or paraneoplastic pemphi us In some examples the antibody
decreases AT ¥ B B ABYRABUE RS & M%ﬂe‘q@% 9 YiaNR SRR FBHSE of modulating the
half life/levelsrobeircuiatingdyGintkraune o ebmprsing: |dent|fy|ng a subject in need of modulated
circesating 1gG hadfshted exelsieanthadministering e anrtibecdyHf anyhond ahitheaatifzodies provided

herein to (b5, shblect iR afauaLR leaiye e madulate the halldlaisvelnatsiteylaling 19G in the subject

In some exam AQ%? mgrgtl}e gdagleggcereccw k) g G half/levels. In some embodiments the subject is
a human. fii Some examp antibo ﬁy IS adm|n| ered to decrease the half life/levels of circulating
lgG and in combiﬁaﬁaﬁwwﬁﬁ%mf atiteaiTheisitE brisar gl Rt sr4ble AP hsfienet any one of the

antibodiescprovigded hreirdin dbmsonreuexamipies fhe\ahtrd ttolfimuine disordescagent or therapy that is
not gny ong.abthe @@@Qig&@;@y@@@;{d@t@,@mmdses intravenous lg therapy; nonsteroidal
antt-nfammeia. Ly, VA1 L casIBLa KR YRISRPols, ARARNEINE, aseomyEs, or thel
immunosuppressive analogs, e. closporin A, cyclosporin G, FK-50 8 rapamycin 40-0-
(2-hydroxyy&tiE Fﬁ%ﬁ%ﬁ“&@&?&%‘?ﬁ/ gdﬂéﬁﬂﬁ&‘e Yﬁ%gkﬁe‘??éﬁafﬂéfﬁ‘&?‘é&%%%@‘ﬂﬁﬁh 1Y 720;
leflunomidégmaitizeribireoiMid8pitéholic acid; mycophenolate mofetil; 15- deoxyspergualine;
immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to leukocyte receptors, e.g.,
MHE,, 0D2, 0D3, CD4, 007, CD25, CD28, 87, CD45, or CD58 or their ligands; other
immunomodulatory compounds, e.g. CTLA4Ig; or other adhesion molecule inhibitors, e.g., mAbs or
low molecular weight inhibitors including selectin antagonists and VLA-4 antagonists. In one example it
is disclosed a method of treating or preventing an autoimmune disorder, the method comprising:
administering any one of the antibodies provided herein to a subject having the disorder or at risk of
developing the disorder. In some examples the autoimmune disorder is characterized by unwanted
circulating 1gG. In some examples the antibody decreases the half-life of endogenous IgG. In some
examples the autoimmune disorder is a disorder selected from rheumatoid arthristis (RA), systemic
lupus erythematosus (SLE), Myasthenia Gravis (MG), Graves Disease, Idiopathic Thrombocytopenia
Purpura (IT?), Guillain-Barre Syndrome, autoimmune myocarditis, Membrane Glomerulonepbhritis,
diabetes mellitus, Type | or Type Il diabetes, multiple sclerosis, Reynaud's syndrome, autoimmune
thyroiditis, gastritis, Celiac Disease, Vitiligo, Hepatitis, primary biliary cirrhosis, inflammatory bowel
disease, spondyloarthropathies, experimental autoimmune encephalomyelitis, immune neutropenia,
juvenile onset diabetes, and immune responses associated with delayed hypersensitivity mediated by

cytolcines, 1-lymphocytes typically found in tuberculosis, sarcoidosis, and polymyositis, polyarteritis,
rrifanantic vacetilitie nemnhiaiie nemnhianld CGoodpactiira'e evndrome Kawacalki'e dicaace



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 0, FK-506, rapamycin, 40-0- (2-hydroxy)ethyl-rapamycin;
cyclophosphamidesazathioplend hmetliotiexateyibréburad B Y720} d dfumorugepmnizoribine;
mycophenglig,acid. RyspphsnglalemeietitnbosdeQMap etoualBe: JSRNHBRRURRIGS§IM& monoclonal
antibodies, e,agg., r;?onoclonal anéjtg)%gi?t?oto leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7,
CD25, CDZ8, B7 . Cli4s - 6rH%8 of their ligands; other immunomodulatory compounds, e.g. C
FLA4Ig; or otherladhesryanmisiad e dnifipdior sreviged hebstar doloniotedatarneighenihisitors including
selegtin anjaganisiscand Al Av amtagonistsola oneexanmle itiswisclosqokasmethod of reducing the
concentration of Undesired antibogdies in an individual comprising the steps of admipistiating to the
individual a thera%saﬁzsbﬁ;gm e e iia provided
herein. In 86t ARAMEIEE e MBI 6 M WA Y iéredt v SdRgiQEr88-in a pharmaceutically
acceptable carriexs InegtmareXamplegsthetindividudldsaVidmans inddadie7exeihples:tbe antibody or
frag ment thereolis administered withy %@@W@ﬂéi IDSRABR examplgsihe Mﬁ@t’iﬁ@%‘b@dy 1S
natalizumab. In some examgales L/he ungesélredﬂantlbodé IS n_on-%eéf Hﬁértn_an1 Leufkoc ¥e Antigen. In some
exaiples tH8 KHRRISESH ArBody of frhgmeit thersaf e aiinsEred it e oRBtiS fvith organ
transplant Mihta it a0 plé- RO aisBRESE o a mathdbewi 98 ING! tHe diintitlegdftgSMEPERN in an
individual ggmpsising.the steps of providing an antibody or a fragment thereof which binds to human
FcRn, is generated against the.heayy chain gof human FeRn or a fragment thereof, is a

o ommetive TS R B e, RO de i anc
administerigithERAtBBUS LY tHE T ag et trereeriBs dACRERA R Arsmisditgarfitilitto reduce
the ndingheftgG iednoRnamithéyifwtliviciak 4 Asomepexarmn pligsithe findividudalhasanabtRimmune or
__ aIIO|mmun§%g@§§%%.tﬂg SOM y%%ﬁ@!%ﬁx&@ﬁﬁﬂ%’r‘é’ﬂb@lﬁ an organ transplant recipient. In some

examples the individual has been administered atherapeutic antibody. In some examples the
autoimmune disé&$85&RHRILIE HidmpBlreyispiriantitréonidesasmisheethdahtsminbie®isease is
immune pénRphigus:itnisombexanplesthegndivitkislig abhinménoim SoRmex&mples the antibody is

administerggd,al-a,0038096-AhdL MY KIR.2:ak 8: i SOmB axamales he: artifody isiadiupistered at a
dosaoge of 1 m /kg,to 200 %Ag}//ggn? In one.example |§ [ dl%lﬁsed a method for suppressing the level
Vv

of aff IgG AREIBBEY T S THAAL AT CORIBFHEINg e St s BPSraliliRcan antibody or a fragment thereof
which binds to hurrranddfs coyenerbiactpiiahst theitadweehbirnobhdniass FeRdron dfragment
thereof, is g@hgrRoeeRrpetitivesinhibitorsef | gG.kinding to human FeRn and does not bind
[32-microglobulin; and administeri antib or the fragment thereof to an individual in an amount:
sufficient to supgr%g%rﬁ%(gr@e?/eeﬁao g’r% %ﬁeaa?l%%% %Ogﬁg %%?%ﬁl?éﬁﬂ%%soo tgnéiiglrlﬁp e\%ct neaﬁgG antibody
is a therapBHEPIy BB SATHEHY T dbredrafpres e tREkRspEatcHyBantibody is natalizumab. In some
examples n the 1gGantiiody:is:ndesseffdHutbadic pukatytecAntigemiizsbime xanypasdis method
further comgprises a plagma exchange step. Also disclosed herein are antibodies which inhibit the
constant region of an IgG molecule from binding to FcRn. The invention thus relates to an antibody
comprising at leat GRE VAP B RGi SH R &t SSSERISHY BiRTE A BB HS IREE EPHEHERTn some
examples, dtrecsatibetlies: of the invention bind to human FeRn. In other examples, the antibodies bind
to rodent or monkey Fel:tn. Some exemplary antibodies, e.g., 4B4.12, 3B3.11, 31.1, and 17D3. In one
aspect, the disclosure features an antibody (e.g., an isolated antibody) that includes a heavy chain
(HC% immunoglobulin variable domain sequence and a light chain (LC) immunoglobulin variable
domain sequence. The first and second immunoglobulin variable domain sequences form an antigen
binding site that binds to FcRn (e.g., human FeRn). In one embodiment, the antibody has one or more
of the following characteristics: (a) the LC immunoglobulin variable domain sequence is at least 85%
identical to a LC variable domain of 333.11, 31.1, 532A- M0090-F09, M00844303, M0056-G05,
M0084-311, M0092-D02, M0055-012, M0057-F02, M0062- 009, M0064-H04, M0073-E10, or
MOG®0-F11, or one or more CDRs thereof; (b) the HC immunoglobulin variable domain sequence is at
least 85% identical to a HC variable domain of 3B3.11, 31.1, 532A- M0O090-F09, M0084-303,
M0056-G05, M0084-B11, M0092-D02, M0055-G12, M0O057-F02, M0062- 009, M0064-H04,
MO0073-E10, or MO090-F11, or one or more CDRs thereof; and (C)the antibody binds an epitope that
overlaps with an epitope bound by 333.11, 31.1, 532A- M0090-F09, M0084-B03, M0056-005,
M0084-B11, M0092- D02, M0055-G12, M0057-F02, M0062-009, M0064-H04, M0O073-E10, or
MO0090-F11 In one example, the antibody binds FeRn (e.g., human FeRn), e.g., in about pH range
5-8, e.g., with a dissociation constant (1(0) of less than 100, 50, 10, 5, 1, or 0.1 nM. In one example,
the antigen binding site specifically binds to human FORn. As used herein, "specific binding" or
"specifically binds" refers to the ability of a FeRn binding antibody to preferentially bind to human
FeRn, with an affinity that is at least two-fold, 10-fold, 50-fold, 100-fold, or better (smaller KD) than its
affinity for binding to a non-specific antigen (e.g.,



actin, casein) other than FORN. In one example, the antibody binds human FeRn with a koff of less
than 0.01, 0.001, 0.0001, 0.00001 s4. fn one example, the antibody binds the extracellular domain of
FeRn; for example, one of the alpha subunits of FeRn, i.e. " the al, a2, or a3 domain of the FeRn alpha
chain. In one ex&hipis thberifippleyddesHbediidinddpbbartrsdmy &y me i Esrie-e.g., the antibody
binds onlyithie;alpar:shbdint o Bnenebexaimple;chebaintibaeyrteerbind to the beta subunit of FeRn, but ,
only when 132M;is jn, assaeiafion with fe. Al shviall FALE¥RMR6A0IPAdYdees not bind to
either alpha or beta subunit unless both are present and correctly assembled into FCRn. In one
example, ﬁi@“ﬁ’ﬁﬂﬁ%ﬁ?binds to the FeRn that contains both the alpha and beta subunits and is
correctly assembtedmanobtne exapiplef thaaitibedyrmaddlates (& guiitnidibis)sFeRr biAding to an

antibody/img&gglgpt%i@C%%rglggggg%gion. For example, the antibody can have a K, of better than
(e.g., numericall¥ less than) 5 nM, 500 pM, 200 pM, 150 pM, 100 pM, or 75 pM,; e.g., between 50 nM

and 1pM, or 200 ’E)Rﬂ‘%?f@iﬂ%mpiesl?%ﬁé@%ﬁ?ﬁ@?ﬂ*f& BB AY B s e R BRddsEeases or
prevents keRnitifEiRg, te.athegniibiodylimimisroglplbudimednstant region. For example, the antibody can

bind to FcRn (e.g, shimanFCRR) Wt @b Afbaibed el betigtibandi g vRumericallyamaller than)
Ix104 M. In gne example, the an%bo_cg is a Fab that bi o;;s, to FCRn in a substantially pH independent or

P |
subltantialfy FHP-dEERYBRPRA-HREP AraR RS RIS i A1 5H58 bf about 3.0- 82 nM at pH 6. In one
example, the anfibesdyeief thexiorohist bitibytoPdRyPinvilalivstaritialipsniheispaitent'er substantially
pH dependgni-manaanhaad.withr KD in the range of about 9.7- about 39.7 nM at pH 7.5. In one
example, the antibody is.an 1gG that binds 1o EeRn. in. bstantiall independent. or substantially
o emendont e B B Rl S abou
29.5 nM, &BBarebraLassie fbmimd B e st g difess v abiedit 0.2- about 2.87 nM, about
0.345 about 2.87mMperéathedt OuFleadicht Sdlddidd b piddhchainhe examniplehithe @ntibday  an 1gG that

binds to FeRn:nastbgiantally pH indarendent ok substantial.rtdenaRdsn manneiand with a KD
in the rang%e of about 0.675- 24.2 nM, 2.1- 24.2 nM, 0.158- 10 r;%/slls %r a%out %.04- atgout 80 nM at pH
{

75.  In"oRE WA PRV ARASEaY MhBid T BRENG DrParS (6AyEod Wit SR TESE b less than

800 nM, 688@wiNMndra8@®wikt 200 nM, 100 nM, 1 nM, 50 pM at about pH 6. In one example, the
angbody isila Fabntsaﬁéghmét&gﬂmamkﬁgagfhﬁogamﬁ@dg@-ﬁe@em ﬁ@hﬁhﬁ&@pt&&ﬂm&iﬁmependﬁnt or
substantially pH dependent manner with an IC50.in the range of about 13-754 nM or about 13-80
nM &t pH 6. In or%%&lgr%?g g,efﬁlélpzf%stﬁ%)%%ya%%%%g% laf'fdlnﬁri%ﬁ%aeﬁ bi%%?ﬁ’élggft?:gcéﬁ E%lr%lgshu bstantially
pH indepeffdefiesrisubiatdnnainple e per@a it frdr#er and with an ICso in the range of about 1.2-36
nM, 36-120 nM, 120562 tbexhonbs4Mhd abiiBeBlsthby bidd hetinMeaial Gof the ditionly example, the
antibody is; 8,0, S@&E}g{glgg@%gﬁgp&gym%g%gggfgﬁgb fragment, an F(ab')2, an Fd fragment, an Fv
f

fragment, an say, or a dAb fragment. In some examples, the antibgdy monospecifie, e.g , a
monoclonal antigBGV‘&rﬁfé]&%?ﬁWEﬁtogﬁﬁB’étgﬂ?.d*f*ﬁ8r?éﬂﬁ&'§ﬁr8w&%@8%’&gé’ﬁﬂ‘§€8§b%é% to an antibody
thatzdisplaliska sindeahintindg! spledidiy aribcaffipity(fof.a particular target, e.g., epitope. This term
includes a "monagglonal aatinadyp el oraenacienal anlinedycampositiosy wbich as Wsedaherein refer to

a prepara_ttg}qd‘l %f & %%8?%860‘? dssipagli%xrrl?glecular composition. In one example, the

antibody is'a’reconibinant or modified anti-FcRn antibody, e.g., a chimeric, a humanized, a
deimmunized, orlapripevitibegatiaristad hatbdagcTrieidrAteree dinbirtirg obbefdlfmEd® human
antibody, asriseeubasefanipintepaachio include all antibodies that are prepared, expressed, created or
isolgged by recombinant means, suellas ANHRedISs RIS HoINg,3Le50mbINAN gxRyession vector

transfected into a host cell, antibodies isolated from a recombinant, combinatorial antibody library,
antibodiesTEBIARR R BHoAR A M ANERD 4 pRbrias i /8 PR RGRHE b PAIan immunoglobulin genes
or antibodies prepared, expressed, created or isolated by any other means that involves splicing of
human immunoglobulin gene sequences to other DNA sequences. Such recombinant antibodies
include humanized, CDR grafted, chimeric, deimmunized, in vitro generated antibodies, and may
optionally include constant regions derived from human germline immunoglobulin sequences. In one
example, the antibody does not elicit an anti-globulin response in a human. Also disclosed are
antibodies (including full length antibodies or antigen-binding fragments thereof) that bind overlapping
epitopes of, or competitively inhibit, the binding of the anti- FcRn antibodies disclosed herein to FeRn
€.9., antibodies which bind overlapping epitopes of, or competitively inhibit, the binding of sFabs 532A-
MO0090-F09, M0084-1303, M0056-G05, M0084-B11, M0092-D02, M0055-G12, M0057-F02,
M0062-009, M0064-H04, M0073-E10, or MO090-F11 to FoRn. It is also possible to use a combination
of anti-FcRn antibodies, e.g., two or more antibodies that bind to different regions of FcRn, e.g.,
antibodies that bind to two different epitopes on the6extracellular domain of FcRn. Alternatively, a
bispecific antibody can be used. A bispecific antibody is a molecule with two variable heavy and two
variable light domains so that the single molecule embodies two specific binding capabilities; one or
more of the variable domains or specificities can be of an antibody described herein and bind to FCcRn.

In one example, the anti- FeRn antibody (e.g., a full length antibody or antigen-binding fragment
tharanf) inchiidac at leact nne linht or heaww chain variable domain cearience (e a4 at leact one linht



a modified Fe region that does not interact with FCRn. In one example, the antibody binds to FeRn at
least 1000-fold more tightly through its antigen-binding domains as through its Fe domains. In one
example, the binding of the antibody to FeRn is substantially pH independent in the range of 2-10, of
4-9, of 5-8, of 6-8, or of 6-7.5. The term "pH independent" refers to the ability of the antibody to bind
and/or to remain b@aw@%@flwﬂ?wiwfiﬂ?@m’éﬂwﬁ@é”@wﬁib?’ﬂﬂgPS"é&ibGdgPB‘?P(BJ.5. The affinity may
vary at the vasious @hbaalties shisemaasamplesnthe KD is no higher than 200 nM, 50 nM, 10 nM, 1
nM or 100 pM at agy yalue WithinHhe (PRosERL&xAmale nthe antinas FanbindkeRrrhpH 6 and
remain bound at pH 7.5. In one example, the binding of the antibody to FoRn is substantially pH
dependent. PR term "pH independent” refers to the ability of the antibody to bind/and or remain bound
to FcRn at a first pH and the abilityte &ind QuigieemainhavadstefeRhata seeanddyidhuwhere the
second pH is within a given number opr#nitgée.g., q,54,3,2 15 %%Er?)a Ifntlh‘?st@?%ﬁ%'a For
example, tHBHRTHRI L SHIRMESRRULHR B A5G 24 B S T A Gohd 16 FCRN at pH 7.5.
The term "pldigl@pendent” refers to the ability of the antibody to bind/and or remain bound to FeRn at a
first pH and the lack of ability to-bind or 0. temain BRI FERB AL aceeqnsieH, where the second
pH is within a given number of pH units (e.g., 6, 5, 4, 3, 2, 1.5 units) of the first pH. For example, the
antibody carrhiFeRPaEprrEHRfaandt Bt sersemham 5o FeRn at pH 7.5.  Inone

example, the aptibody prefereptially hinds.pumandcinas sompatetiotatiOrmabtkey FeRn in a
pH-dependent or pH-independent manner. In one example, the antibody binds both human FcRn and
the FeRn ofHEl5itaBRinaBEPRTSHAPIRARTAT (& GTorat BIMBHRES)ARfth affinities that differ by no more
than two-, five- or {ggsfQlds dn ongexamplenibaianiioady binds hothibuinan BiRngtrditheFeRn of a
suitable experimental animal with 1C0O < 5 nM in the pH range of 6.0-7.5. In one example, the antibody
binds FcRn in endosomes or under endosomal conditions. For example, the antibody binds FeRn
under acidic conditién@,ﬁé.@f.ﬂpW@Hhséﬁ@f’e%ﬂ?ﬁ%,ﬂﬁ‘éd&ﬁﬁﬁﬁ‘aflﬁﬁ%@oé@ﬁﬁ atpH 6, e.g., at least
1.5, 2, 5, 8, 10u20, PhbR:fold betier thamat-pihhih&gehic onehexample, the antibody releases FcRn at pH
7.5, e.g., atleast 1.5, 2, 5, 8, 10, 20, or 50-fold more_raéoljldg t?jan a&%—l 5. In.one example, the antibody
binds FeRn at pHGueofthesrierise 1itiepnabogies Hovg g BE- i better than at pH 6. In one example,
the antibody, feleases.feRmat Pk &iR.g., at least 1.5, 2, 5, 8, 10, 20, or 50-fold more rapidly than at
PH 7.5. In one example Jhe.aniipacly Ages adbieleaseFaichak k., nsgnesexample, the antibody
does not release FcRn at pH 6, In one example, the interaction with FcRn extends the half-life of
the antibody™ fit G¥&&xample, the antibody causes the half-life of other I9G molecules to be
diminished, e.g., dtleastobtht @sa00f BOarGodRo PEUIdS! B98. BedPEXdiiple, a reduction of 90% would
change the haklifaefan antibody from 20 days to 2 days. In one example, the antibody causes an
amelioration of symptoms %%%9&1@?%%%%@&%?&%b@@e@i%{&iﬁﬁiwh@ﬁ aslmtnristerediiada subject.
For example, the antibody can allelviatfethor qi crease ‘;[]lagd%%%ri[% Qr{t%ggp%toms such as joint swelling,
pain, or stiffness; favers § %ﬁ%’ﬁﬁ%ﬁﬁsgoanﬁﬁ% les such as auto-antibodies; achy joints (arthralgia); fever;
extreme fatiguresriskintranshigsd anemia; pain in the chest or deep breathing; butterfly-shaped rash
across the cheeks and nose; photosensitivity; hair loss; seizures; mouth or nose ulcers; Raynaud's
phenomenon; mild erythema; neuropsychiatric manifestations; thrombocytopenia; and pleural effusion.

In one example, the HC and LC variable domain sequences are components ]oftthgosrgl e poolljypeptide
chain, that is they ane part ot singhicct{ia @HW?TQH%%C%W%‘@%%%? T VaRabI& démain
sequences are components of diffe (ﬁ ti [ In one example, the antibody is a
full-length a%ﬁglotg‘ﬁ gf%"rlpeci%nr%lf) ggtégﬁértﬁi g%?/%{fr? lﬂ%@%yﬁan or humanized antibody and/or can be
non-immunogenic ireshumahs onesetdnpidote artbetiresisreded Rudpsicditiib Sty framework
region. In one;example tae antihedyicampiises an.&:c domain. In one example, the BC variable
domain sequence comprises a variahle, domAIn. SRANENCE 333 bompalink 153RAMACRD-FO9,
M0084-B03, MOOSG;& 5, MO%84-Bll, M0092-D02, MOO%EI-GlZdrMOOSWFOZ, M0062-009,
MO0064-HO04, MSBFEeErTey S5 RESHEY R BRERETC Jarfable domain sequence comprises a variable
domain sequence ofi338: tar8i It {GBRAsNOOTIEDCVOBBU DT T ADDSEUERTS HRAGHRSSERL 1,
M0092-D02, M55 @13t MANEr Qb Q062+ 002 idVHBI06 40 110 45 MOEG 7B «EAGbBrdMBO9T-FA1 Hn one
example, the&brbg%%gg/ p_igglls 1o a EERN gpitqps,pound by 3B3.11, 31.1, 532A- M0O090-F09,
M0084-B03, - 65, M0084-B11, M0092-D02, M0055-012, M0057-F02, M0062-009, M0064-H04,
MO0073-E10, or MO090-F11. In one example, the antibody competes with 532A- M0090-F09,
M0084-B03, M0056-005, M0084-B11, M0092-D02, M0055-312, M0057-F02, M0062-009, M0064-H04,
MO0073-E10, or MO090-F11 for binding to FcRn. In one example it is disclosed a method of making a
monoclonal antibody comprising: immunizing a rodent with FeRn protein or at least one fragment
thereof or with a polynucleotide sequence encoding a FeRn molecule or fragment thereof; obtaining B
cells from said rodent; fusing said B cells with a my&loma cell line to obtain a hybridoma cell; culturing
said hybridoma cell under conditions such that it secretes a monoclonal antibody, wherein said

antibody comprises at least one variable region, which specifically binds to a FeRn molecule, wherein
caid EcRnN moleciile comnricee a domain canahle nf bindina at leact a nortion of an 10 concetant



In another example it is disclosed a method of detecting an FcRn in a sample, the method includes:
contacting the sample with a FeRn binding antibody (e.g., a antibody described herein) and detecting
an interaction between the antibody and an FeRn if present. In one example, the antibody includes a
detectable label such as a fluorescent tag (e.g. badipy, fluorescein-5-isothiocyanate, rhodamine, and
peroxidasempmsi R&m@%%ﬁ?é%%ﬁ?%@ g@’f eéfe%x%cﬁ?épﬁlsé}%gean%ﬁ@%efnﬁﬁromogenic or
chemilumiRescaRtSuhsHABptide comPRSRXANHIstiirig/distioseshal methobgbbotidviatisigan FeRn
activity, the method includes: ff(])fé%ctin agl FeRn, itglha rIé?Rn binding antibody (e.g., a antibody
described ABRA CHBEEBY ATSHI g é%sti?/rl?f%({fg.,:mnaing to IgG Fc) of the FcRn. In one
example, tHe FEeRraispin & ihdivamsUbjectytheleRellcampssngpihapitiwtiatidr endothelial cell or in the
blood (e.g., soluble in théae Igord.or in cells circulating in the blood) of a human subject. In one example,
n

revents b mge of the FeRn to a substrate, e.g., an endogenous substrate such as 1gG

the antibodsf/3 ciiJrever?ts INC
Pc and/or derenn s Hiisresedampiaodine deirbiith s e Hith @ Sr 8Rdothelial cell endosome. In

one example.it i disgloseth adneiBeckahireatipg wEE BRI HG SNHInMRAILa bRy RvDpieEm S0

disorder, e.g., an autoimmune disorder, or a.ﬁﬁl)sordedgtgslg ialthrc\:/vitq bgrﬁlaeméFa%}R esactivity. The
method indltiaE&sAIRHRRIRG A ECR R BRI MBS By BRtibody describad hérein) to a subject,
e.g., a subjepthaving tedisesdpriessat diskeofidelstleping the disorder In one example, the ligand is
administereg i an ameunt andiacder a.lime Seficientdemadulialebe, synptoms of the disorder In one

example, the autoimmune disorder is a disorder selected from the group consisting of: rheumatoid
arthritis (RA)zsysteoniprisings hyihistatesany Bk, theyarsihedies gl’a‘(ﬂi@N@T,ilﬁi‘WM%ea}s_e,
diopatnic thyambocyeRER AL R0 Dk Sulla Rele RYNHLoma. RWE MBLAC MyoRArItS,

membrane Cgﬁo erulonephritis, diabetes megfus, Té/¥e | or Type Il diabetes, multiple sclerosis,
Reynaud's SSARRGH SRS HYPSIARL GRS, celiac disease, vitiligo, hepatitis, primary biliary
cirrhosis, inflanmatenidoweldiseasepmiisknnéutiope aiel Shomdyloartiropathies, experimental

autoimmune encephalomyelitis, juvenile onset digbetes, and_ immune response sociated with
delayed hyﬁ&@é’ﬁéﬁ?ﬁi@‘ﬁ?@di%f’t@@%’;‘?%ﬁfbﬁ%é‘s‘,”%Impﬂ%%ﬁ?@%]ﬁ%%gﬂ%&fr%*%‘?u Efculosis,
sarcoidosisyangPabimyesitis. Reivaseritis IHANEQus.YaeaHilis (ReFBRAIGYS o PeMPhIgold,

Goodpasture's syndrome, Kawasaki's disease, systemic sclerosis, anti-phospholipid syndrome, and

Sjogren's sgﬁﬁfﬁh%.somel‘?ﬁ%ﬁ ?%F@W@éﬁgg@?ﬂ@%&imﬁ%}% Shethay e tS&d to inhibit the

t 0 {0 g therapgydic . . .
transport of%‘ (PSS G NS 1R an %Qer Sxafmnle. the antibodies of the invention may
. bﬁq L5 EAF IR o .
be used to fféa ‘%Va% mora OP AZheimier's diseage. = = in one %%(énr%p%?%ﬁ]g antibody decreases the

half-life of endogenous |gG. In one ex le, the.autgimmune disorder | racterized by unwanted
circulating ﬁj@mé’? ?,‘%ﬁ\ﬁ%ﬁ&‘a E}r%%faﬂ%%é% B(aeﬁll@ ?58?6'% ﬁ%ggxg%aﬁg%le& %?; isclosed a method
of detecting zaRacHageRiect, the methodincludes: administering a FeRn binding antibody (e.g.,
antibody described herein).that includes a detectable label.t9 a sybject; and detecting the label in the
subject. The%%“ﬁw%‘&%%?ﬁ ]i%élﬁ %@%%aﬁagfﬁgﬁject?e.g., using tomography, e.g., MR1. In one
example it iggtiselarediatine tyoghoim obatatingitieuralfilferizvdis ofathel taimgr ikpE; the method
includes: idenfifying.a sublect, e in,need of modulaied girculating loG haltiglevels: and
administerinag&é%lcs%ﬁ"fﬁﬁé'ngngnq?;t%% ({aggg,}eag%iboég% des rlibed er%in) t?eé e%l%gject in amount

y !
effective to RFoHTIEIE RIS BF CHQRIRRY f&i%"i‘ﬁefﬁ%as Bect. K'6ne example, the method
reduces Circﬂﬂl?gﬁ'ﬂd%@nﬁ@ﬁdg%ﬁéﬁﬁnwmﬁmﬂﬁ)ﬂ@ﬁﬂﬂt&%ﬁ@Wﬂ‘éﬂi@&%&%ﬂgﬁCfease the

half life/levels of circulating IgG and in combination with another anti-autoimmune dizﬁ,rder agent or
therapy. TheVEGRRt S Y (M Qe PTAYSH &HSH 35 AR HhpBBorKinThE BERFast-Alitoimmune
disorder ageftidkinerany Ipad-sesy kit endrsreaseda ties|avetntaih Slantialdnipimtineidisosder agent

or therapy neeﬁ?d tg.modulate or_reduce the half life/level.of circulating 1aG. . In another
example. e ISEHSs YER b A e L e i Pt s i oncodes o
first polypeptigedidatsirgdsiditis, £ sktapBircesat Va8 8FH8HDB, 92y, 9Hu96:187-98, 99, or 100%
identical to the,se fi ri Rain : L A- MO090-FO09,
M0084-803,5m%%%?b|§ﬂ%%%@-%%’, 0% 2-D02? @%%%é%sﬁ&%%%ﬂ%@n&%%woog M0064-H04,
MO0073-B10,0eMuioureiitis omansag neREapg - iy berils eo e g iakstderrd ARERECEFRARSTS) to a
nucleic acid gneegding Wi Semyensortanainblerdamaing SRkikds, 3iyn 5ERAMIRRAT09,
M0084-B03, M0056- G05, M0084-B11, Moor%%)oz, M0055-§12, MQO57-F02, M0062-009,
MO064-HO4, [RIGE 73 EACTEY 65 1R 61613951 S1 AN RO BRAYRTILS: RATIERSE SUIRTRRR &P TRM s a second
sequence sequence that encodes a second polypeptide that includes a second variable domain
sequence (of a corresponding variable domain), e.g., a sequence at least 80, 85, 90, 92, 94, 95, 96,
97, 98, 99, or 100% identical to the sequence of a second variable domain- sequence of 3B3.11, 31.1,
532A- M0090-F09, M0084-303, M0056-005, M0084-B11, M0092-D02, M0055-G12, M0057-F02,
‘M0062-009, M0064-H04, M0073-E10, or MO090-F1gl, or a sequence that hybridizes (e.g., under
stringent conditions) to a nucleic acid encoding the sequence of a variable domain of 333.11, 31.1,

532A- M0090-F09, M0084-B03, M0056-005, M0084-B11, M0092-D02, M0055-G12, MO057-F02,
NMOOA2-000 MOORA-HOA NMOO72R-F10 ar MODOOO-E11 In one avyamnle the niicleie acid fiirthear



pregnant woman who bears the fetus in utero. In one example, the fetus has a disorder or is at risk for
a disorder._ Exemplary disorders include an immunological disorder (e.g., an autoimmune disorder, a
metabolic disorder, or an infectious disorder, e.g., a bacterial or viral infection, €.g., an enteric infection
(e.g., Helibacter pylori infec_tioné. é}n %mther ,exalr_lgple it is disclgsed, a methodt of .trea&tirzg%.an infant, the
method coRTFRIESBATIRGHIRG & SMBRATHISIE S SR act RSP Bt XS AR G HIBSa that binds to
FcRn, e.g. astiapitilopigyisiesesihe s ereisj@nd: intradrengithenenjugaiedthntiboplydito breast milk. The
breast milk,can b adm‘ifg'sggrsed ctnq tHF &Qf%ﬂ%c'”usone %%(a@&'fag{ﬁ‘;e cr(r)}r%%{ 1zilé[ed antibody is administered
to a woman“ang therwoman 18 BrO\ﬁ |ﬁg breas mﬁHQt e i%f?;mt, Rfitect , €.0., nursing, or indirectly.
Although tH& saverstishrisdiReeridpiRrsA R IdAd Brod Fréterraasdsdmple of antibodies, one of
antibodies jpng.qk ardinany skifiinthe astwdlbreaditytecapnizertalbisdipg proteins or ligands other
~ than antibodies are within the scope of the disclosure. BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 despretdatines fabu fbomathel $SpPERaRSRetE Binbhd aricr imated Lare bt SRS/ s after

immunizatiopcfroiy pRinAE inwauBRegwith ONA-NRiog HyeRe e feRidinkathfedzas well as with
DNA encoding human inm for reactivity with eith%%@Rn or£ Q@FI\% Mtice # 80-1§4Gwere '
immunized WiATDIR&HRY RTOAAT RRURHE Fice e IS 186 R % 8 EROFEFHELEN BAd plasmid
encoded 1}132M:diees#190x1041vsere imnimizedewiicplasmitkénetiledGR-linked hFCRN; Mice
#195-199 were: isafmdivzeck Withpliasniidc: encaeddd GRd-¢rdcel dsFoRmigrndplasmid encoded hf32M.
Figure 2 depicts the result of an ELISA analysis of antibodies in mouse sera obtained 94 days after
immunizatiedrreisanintatsimaetized (i XA eheteitg nE i8theod GradinkedtioreRy: ais well as with

DNA encodjng hyman A2 {05 Fepe it s b eRnEGRN-aY RHmaNH3 2MiBRiauR3 depicts the
results of a FAGS analysis thalt %vj\%%g laEJ)J(?.rforme &ged(gggrégme wp er the tants of #182 mouse
in

o et Remale
derived cloﬁgléf’\%/ es%%%g’fﬁ]én fbloc 1gjaﬁtloglamf:‘)lndlng oﬁ%ﬁeﬁnooﬁlgg@'ct%éce r?sf'a?l-?’EK 293 cells

engineered {0VEHRHMARS 6 R &R ilncaliapueseineibated Withcralrdomeasupd matants for
tion with Alexa fluor-488 labeled ttﬂleng Results

60-90 minutes then washed \ﬂ&&&%followeg %ydir]cub]a abeled

are expressOYHMEAORY SRt TSI TGt S CERBE e RO T \iE T 5P (BY the Percent
changed (infbitiaosopeahincenient) dnztheybivahioinof, hyniaspégie G HCRA6 Figureyditlelfics the results
of a FAGS lysis that was performed t rmine th ng.activi 8 . dexived
ybridoma SRS A g e v o
either (A) TGR{:refandividee steinoehings mysPRBTTNIF Brisk ByoRhYeENneldHgEY (inhibition or
enhancemept),in e hindiog,akmmapreGile FRRsbGiauRBRRCishe sasulsohaibaGSs nalysis
that was performed to determine the ote}récg/ of Mtn blocki%g éﬁg\”tﬁﬁﬁaé?ué c%;ce%%t'ons of (A)
mAb 31.1, mAB IR FERaPY G E: RE-3B% 1 DA AB4Y 12 A gB1: b exdh fhe cell
surface stainipg gb2R8; 206 ieelsrthdd283reetsmengidesr ed (T 4eexprese:FaRegithat were
incubated in the presence of Alexa-488-labeled hlgG and anti-Fcl ' nal antibodies or
higGl. ResuH’s"z‘ﬁ%‘ Siﬁgg’s‘%"é%r %§'p‘é¢é88%f’ég%‘§o ‘%% W\ﬂﬁ% ‘t%h%%%ﬁgégﬁ‘é%% %geé’ as TMFI at
various concamgatioss dividdddy aMEEfssamples without competitor times 100%). Figure 6 depicts
the histograms from a FACS analysis that was performed to determine the 25binding of mAb 3B3.11,
mAb 31.1, mAb 4.13, mAb 4B4.12, and mAb 15B6.1 to the cell surface of hFcRn expressing 293 ClI
cells (HEK 283 nefsmpliride fitrseheresidne 5 RGN Previghiize 2epicts the histograms from a
FACS analysishathwasinerormed irdetersning she: RinsingeffaAk3Be. s1HAisdiks mAb 4.13, and
mADb 4B4.12 to the cell surface of rat 30FcRn-expressing cell (cr)gt fibroblast eq&ina}?fre to
overexpressHAY EER AR A HEpIALIRS |§f§c§5§ﬁf’§ ?Forr’ﬁ%(a AR B AT as b med to
determine the-ipRing-ofumAbB8a didordeAls b 3stenad B nwakbi4g4uiptiahEmADb 15B6.1 to the cell
surface of FeRn-expressing mause 313 cells (NJH 3T, lls,engineered.to gverexpress mouse RIM).
5Figure 9 deﬁfﬁ?ﬁﬁ@‘?%t%%r%%s%&%geﬁsﬁg _egﬁla%gg that ?ﬁg%soﬁse%rﬁ‘)ér'rrljt%sdo%édetermine the binding of
mADb 3B3.11s¥smabes thgapnipmang dispadruisa dsordmdshnes 56 PRI A B 888 intracellularly in
TI-IF cells (a Fg}g{g ' ' U ' ' f : lysis that
was perform%g1 to det%@n%%q(ﬁ}&&gi{rég{iﬂf ?Sﬁ%%%&ﬁ%@iﬂ? A3, ﬁ%ﬁ@&fi%%@am mADb
15B6.1 to h@Rﬁ%é%%§@dﬁ?fﬁé@eﬂ§@vl§3m!@@ﬁ@%@%%"ﬁﬁﬁﬁmﬁt@é’ﬂﬁg}%ﬁﬁ@ﬂ% cell line).
Figure 11 depictsdhgeneraantiang-phifik Macmehagenonulpion:fTep: Maliskrspleanipnd the (B) total
mouse spleen cell population, that are reactive on syrfac ar intr%ctellu&arl%m%t? eithq}. rJ?Ab 4B4.12 or
the isotype CBHEBE TG 81 GGt T DL RS R S5 e ST 09 MU andl (B)
inguinal lymph nodes from 15mice immunized with OVA plus CFA and treated with mAb 4B4.12, the
isotype control,



mlgG2a (1813) or PBS. Mice were immunized with OVA plus CFA and treated IP with 10 injections of
Img of 484.12 or isotype control 1813. Figure 13 depicts the effect on serum levels of anti-ovalbumin
(OVA) IgG of Balb/c mice, that have been immunized with OVA, and then treated with either mAb
4B4.12, the positive 20contrgl, mlgG2a (18 or PBS, Antibody treatment consisted. of three daily
raperton RS AEE A BB ONEL By 10 Sty CTeERbl e SUe other day, The
results showwpatrierencitainédmater éhdeprsiohantibadytreatmentr(fdnjecions)icrkinrardidlctiepicts the
effect on serum levels of hum %é:@-.chrgé 31 ae '%r gg&qgg Xl&@)siqiected with |
mg/kg of h&&dﬁrﬂn @ge(éef %Slg Q 84}1%? fhen trleateg&ez %é?gf%%{ate%y g?ﬁgl(_a_l i%’L(l—:'ction_’of either 20
mg/kg of mAIRABYYIS RoisalyKE ST tEsERM o sarfRBIo WG S Zad IRIBYEFINR B BatariSBamples were
obtained immediAiely0&IRIg, rp&lﬁpm%%gy9&(51%&5@@5Mﬁwﬁe'@@sa%c?%’awgaﬂﬁ%mwé after mAB
a

injection. The results shown were obtained from serum taken 24 hours after antibody treatment. WO
2009/1317G2PETAIYA08/00 A IRRliRd SIS #d SIPRERR SERHEAt 2 'd8%ibed in Figure 14
with two exésarspissmapmplitg poims(Ti2and! 168 homs)igihéleseltrnraererprsiged as percentage
of Synagis remajning when compared to the level of Synagis before mAB injection. Figure 16 depicts a
time-cours@SPBERHect of treatment with either mAb 484.12, the 5isotype control, mlgG2a (1813), or
PBS on themeyeiiabihe isyrsatesds afcxpostimentad aupoimeniingemmyasthenia gravis (EAMG). The
severity of g diseRRe MARARoRERAMIRY EARSIANTAAN AR HAdR T ACH oyl increasingly

severe symapL{oms as follows: 0, no symptoms; 1, weak grip, fatigability and sometimes wheezing; 2,
general weakmaded hertth&toprhineian rsh o eswasberapoionerghnamrasremingdie fespiddkness,

moribund; apd diwfeathA0Rigure-ké-denistatbrieftestof treatimerd: witheithenms 484.12, the
isotype control, migG2a (1813), or PBS on weight loss, reported in grams (as depicted on the y-axis)

as a result g1CSE5eRm BRI AT RBIRNS BTV S M RN s\ RRA e ek Al 8 TEATeE d % mparison of
the clearangrinetjcsoofiRintinyirtesdteparing Gt gedoversits, wnidbiied human IgG (higG) for

Tg32B mice (hFcRn+/+, hil2M+/+, mFcRn-/-,. 15triP2M-/-)., The ani e intravenoysly. (IV)
injected witt BT BE BB TR HRraGY %Oépfgr)}h&ggcgslgﬁjé) %ETTEE%%T r&ﬁ?&ﬁ&éﬁ%ﬁé@ Sera were
collected at(thitimeeypetntsrahawyrin; the fighrsrhad SeramiBiopnislg& totreani dtionsiveerg Idetermined
using Avidin plates (Pietce. ' . ELISA. Figure 19
depicts then(7: eééﬁgﬁ%géo Ih‘&egﬁéﬁ%@ﬁy@%ﬁ%ﬁf%@9@%@%@@?@?@%@% 20mice (hFcFtn +/+,
h132M+/+, desRnerzusiBNmIC ARE PRI R oTat R EPRdiSks S\ith HeAREBBY. aatibadésfimals
were intravepguslyd M dpigstedswitirromorke ofniatipylatesy humies) (a2 Sy nagis) peec9sem/kg of
unlabeled hlgG. After 24 hours, daily IV injections of 50, mg/kg.of mAp 383.11 were initiated and then
continued foPETEBE 0P BIATLL Elra LR FETRA Rt '%'r% Jsoihgs ShEWR #B58%HYure and serum
Biotin-hlgG gpnesmratinsRowererdaiemminednking Avidigtp atebifPieiod @iversibais). Figure 20
depicts a bar graph from CS analysis that was performed to determine the binding of mAb
3B3.11, mAS‘%‘% I?ﬁs,@g%ﬁé‘fﬁsﬁg ﬁ%%/{l.lfs%j and mAb 15B6.1 to COS 1 cells transfected with monkey
FcRri/l32M. Theneesatslaibiadisrisssa Retel et BERie P Wistern blot that was performed

to determine, g, 0Raiis Hincing 41 FAAREES ddn ABREE A AN FhibGARRI AR Gaun and the
specific binding of mAb 3B5.4 and 5A4.9 to 132m. Figure 22 depicts Biacore epitope analysis that

was performietstpratisehineerivpropre e shese A4 Boginze” BBy FHERIS R ERtcts of four
consecutive daily intravenous doses of M90-F11, M84- B11 and M55-G12 on Biotin-IgG Catabolism in
TG32B micd “Fifull SHRHEHIRS ts2at e ¢ iqgﬁjﬁcigﬁlégf%gb‘ﬁ%m in hFcRn Tg mice
fou consea SR TR coel o iy LG 4 e oo 1 on
hlgG catabolferi T HEGRY, TGRS Fdlie 28 %&@M&%ﬂﬁg%ﬁ%m@wﬁ‘nﬁy mature the
germlined Mﬁ@&ﬁ’éﬁ%&%ﬁ%&ﬁﬁﬁaﬁf Sekoharninmatted oG, apd saluble FAB in

accelerating the higG catabolism in Tg32B mice at a 20 mg/kg Intravenous Dose (Biotin IgG & Total
1gG). Figure 28 depicts the effect of affinity matured 1gG and soluble FAB in accelerating the higG

15catabolisry in, o328 MG6Rk P RS ITHALENS U3 HRSSLBIOHN M9G8 SR IRARaTigure 29 depicts
M90-F11 germlln? c?anges (highlighted in bold) introduced into the light chain but not in the heavy
chain. transpiant.

In one example it is disclosed a method of reducing the binding of IgG to FcRn

in an individual comprising the steps of providing an antibody or a fragment thereof which

10



Figure 30 depicts allotype variation of 1gG. Figure 31 depicts the effect of intravenously
administered anti-FcRn antibodies on the 20catabolism of higG in Tg32B Mice. Figure 32 depicts the
effect of subcutaneously administered M161-B04 (DX2504) anti-FcRn antibody on the catabolism of

hlgG in Tg32B Mice. Figure 33 depicts the effect of anti-FCRn antibodies on the catabolism of higG in
cynomolgusPindhiehumerirR BIneERISTES A5 1HMhHES ACNRiChAUNRS Ui RIS ERERSPSFigure 33B

depicts the tgtalserdm dsfclaupiivienmpd antoF tRnmandiaedy Mkl BOdwas askpiistanads2 WO
2009/131702PCT/US2009/002536 Figure 34 depicts the effect of intravenously (Figure 34A) and

subcutaneoT¥RF(ERRIERS AR %mm#&efié&%1&8%&4056?&&%%}?%6’89%? HRGIHa G ABeys. The
data for individualteeffkess areshawne Figling 3bigepicEcie iafiecirafintiaye hosshe(Figure 35A) and
subcutaneaysly (Flghre, 358) administered M 61:804 anti-EcRn antihody,at 20imaskgsin manksys. The
data fS¥ hdividua monkeys are shown. Figure %nae iCts the e%?ect of intravenously and
subcutaneoudf§RatinifreRired 1 v9ow ﬁﬁ%ﬁﬁ%ﬂ%&ﬁ?‘éﬁ%ﬂ@ﬁ?é&ﬁlt"é‘?ﬁ’t‘f‘éﬂ&ﬁ‘i’éﬁ?ﬂ‘%onkeys
(data normalizeshan dhenficsake ase ynhigiard s3hkde pictatharefisetofintirave noushrandestiecutaneously
administered M&%ﬁ%%d‘i?&@%%ﬁﬂ&%@{ﬁ%&u@n1%&98&%&@%&?{5&&[&{@2 19A(EI9Hr&,3ZA), serum

IgM (Figure 3713) and serum albumin (Figure 37C) in monkeys (data normalized on the pre-dose).
Figure 38 depTalisx 54008y ierradsing Al Antentd (HRFES DR TRICESEEERPFfON 15in
normal circumsténées FoRitcahaextbng:the habidfecdPemaitating IgG. Antibodies that bind to Fain can
be used to modulate FcRn function, for example, by preventing interaction with IgG. In particular,
antibodies that block FeRn interaction with 1gG can be used to reduce the half-life of IgG molecules.
These antibodies and related strate??ie]s can bethug%i fo treat and even cggg\{oat antibody- 20mediated
autoimmune disordBr&EGEHRE TSI SCieroaiS: Inflammatory bowel disedse. rheumatoid arthritis
(RA), and systémicdupuseryeHbnsrysiscSidng sraafnherr adtesmiriub@disorder described herein. An

antagonisticm@m&%ﬁm}m@%liégem%ér%m&%wwaﬂyop%m%@&eyme_ntal
Autoimmune Myasthenia Oravis (EAMG) in a rat passive model at a dose of 30 m%g;ﬁthat is about

100 fold lowErgmantreerhichrersages voyn RS Qfifeicbind s B hvisndicBr 995 "elirther,

FcRn-deficignhanieesensiisaipadispasastdn e onsumis e Ragdiserdafesidicdgmiupus or arthritis
have significant reduction in severity of the disease. Thus, apti-human Ilf;gn blpckin%gn,t'bodies have
therapeutic JRASHERHFSR %ﬁﬂﬂ%ﬁ&%f&ﬁﬂﬁ%ﬁ%&%@&?ﬁ%ﬂ%ﬁ& W EAEEBYSNEET (RULE

91) ISA/JEP 11 sorhbis-aiskiosuredfustivetprovidesydniefzalienthutnah amtagomistes datibhapsaic RN

antibodies that.are Availahle for the fieatment.of augimmine disesslsss andareckietioneofeigeulaiing
levels of IgGs. Also disclosed is the identification of h',gl‘eafEQAt soluble Fabs (sFab) with the ability to

bind through SR AIATERIE Bih B Ao SR RS AR B 4 STSPation Bbetween IgG-Fc and human FcRn

or rat FcRn (as assessed in both soluble protein and live cell binding assays using a cell line
engineered to overexpress human FcRn or rat FcRn). The sFabs can bind and block in a pH
independent fashion or in a pH-dependent fashion, e.g., at an acidic pH such as pH 6. The sFabs can
be converted to IgG antibodies. DEFINITIONS 10The term "binding protein” refers to a protein that can
interact with a targaisndglerule hihis dermris disedlitertitbngealkyawitheitig ef v IglnitFeRAa-binding

protein or "FER ARG IRAN R RIRIR duROIRID Al ARy esAgt N ARERNvaaRlInCludes, in
particular, proteins that preferentially interact with an FCRQéo%gé’ng%ésA%ﬁ usegog,ereﬂhthe term

"antibody" réféie G4 BrofeH R IRl geds iR 1 e anfibodies of the

invention bind to human FcRn. In other exampies, the antibodies bind to rodent or monkey FcRn.

Some exemplary antibodies, e.g., 4B4.12, 3B3.11, 31.1, and 17D3.

In one aspect, the disclosure features an antibody (e.g., an isolated antibody) that
includes a heavy chain (HC) immunogiobulin variable domain sequence and a light chain
(LC) immunogiobuiin variable domain sequence. The first and second immunogiobulin

variable domain sequences form an antigen binding site that binds to FcRn {e.g., human

FcRn). In one embodiment, the antibody has one or more of the following characteristics:

i1



15immunoglobulin variable domain or immunoglobulin variable domain sequence. For example, an
antibody can include a heavy (H) chain variable region (abbreviated herein as VH), and a light (L)
chain variable region (abbreviated herein as VL). In another example, an antibody includes two heavy
(H) chain variable regions and.two light %L chain varigble regions. The term "antibody” encompasses
antigen-binding fidgmertt€ Bf:dﬁ’t‘?‘b‘&%%@ &&.f’?ﬁgﬁﬁl ° #3?1‘%?88%?55?%56%%%5’&% {ffagments,
F(ab)2, Fd fragments, Fy fiagmaieblisdseiain ansiBbAld fraighéats)-ad4eN-&8% dviiflédeBitibodies.

The VH and VL. regions g e et subdyIsshint Ssplonmot uperaRaBSucired:

"complementarity determinifiig regions "), intérspersed with regions that are' more conserved,
termed "framework regidig; MORi)-Eite MAETR-61 thefiRA0dTk raiore 25 moreCBHRs hesdeen
precisely defined (see, Kabat, E.A., et at (1991) Sequences of Proteins of Immunological Interest, Fifth
Edition, U.S. Depegimenteotiddaitiiang dbutiranaSarlicisny ditHequblicaiien kst 81°3 X2 tiaridocChothia,
C. etal. (1957) J. Mol. Biol 106,901 817366 850 e /vy ROrBgaIG-06. i salpefiniions are

used herein. Each VH and VL Is typically composed of three CDR's and four FR's, arranged from

amino-terminus to carboXpo30EPmiNd#4-BENBRRgRAM IR - S BRMERPFEH RPOER3, CDR3,
FR4.  The term "antiggg-Rigekngfagmeny’sof il iavath-antibedy.tasrsipriCoRElBeaeRortion,” or
"fragment"), as used herein, refers to one or more fragments of a full-length antibody that retain the
ability to specifically bind8 a target of interest. Examples of binding fragments encompassed within
the term "antigen-binding fragment" of a full length antibody 5include (i) a Fab fragment, a monovalent
fragment consistitig) of tHae\antibady Bpdarid M%@Meﬁéﬁ BN SRR Wv@ﬁéﬂtlfragment
including two Fab fragments knkechayaelisvdidadosdaecat thedsingmserions il B Addoagment
consisting of the VH and_CHI domains; (iv) a Ev fragment consisti f WY VH domains of a
single arm of an antibodﬁﬂ@)héoai%% Wgﬁ M%Qlﬁ %@%&%@gﬁlﬁwgﬁﬁﬁhich consists
of a 10VH domain; and (vip@oisdlated complementarity determining region (CDR) that retains
functionality. Furthermore, although the two domains of the Fv fragment, VL and VH, are coded for by

sheparatebgenez, th@x&aeaah?%@mg%tﬁaﬁmﬁ@@rﬁt@g}mm@mpxgm@b&tﬁil'@@f {hat enablles
them to be made as a single protein chain in whjc L.and VU regions_pair to form monovalent
molecules KhBwhEE @ﬁ%&‘%‘%‘iﬁéﬁ%‘lﬁ?‘(g@é\,‘)ﬂ§ééﬁ aér%é?éaBgl{r}d@t gaitli%r(gégé%ﬁ' §§ience 242:423-426; and
Huston et akid ©88pRrte aNitn Medids Sieisngsiedly:5gggo bggan FeRnadityeel thiainieriaian be
obtained usingsaRY APRRETiaLe teeknigus inglusingycoa reRlionaliechnisues knewadohose with skill

in the art. The, e ymenospeciic.anubedl [el6ts da.an ATliRedy fa! displays a single binding
specificity andhgﬁlnlty or a partchIar target, e.g., epitope. This term includes a "monoclonal
antibody" or'4rEidORAF SR eURip S RIGRY WhRIIATERS tePpiareiHireriets & reparation of
antibodies otctragmeanisttheteofFofsingleesiepidahcanipasitians AsnasBcRhersin, Kisofype" refers to the
antibody clags (g.@-.J9M ' leeh sbahisencoded by heavy chain constant region genes. As used
herein, "binding affinity” refers to the apparent association constant or Ka. 25The Ka is the reciprocal
of the dissociation constant (K.d). A binding protein may, for example, have a binding affinity of at least
le, 10-6, 10-7,10-8,.104, 100 and le M for a particular target molecule. Higher affinity binding of a
binding ligand to a fréte&riat relitiny1e%s UatRY ﬁ@cg[%gngg%afﬁgé%gﬁ 3y gﬁé}]eé?n}%aoq(tg? a smaller
numerical valigg:KipianbinmiRg, the fistdargitreanitheikaf tbe Frdmerical value 1Q) for binding the

second target, In 30 such cases, e bingingnioieln s spesiliciniorailisstiagel(sig., a protein in

a first conformation or mimic thereof) relative to the second target (e.g., the same protein i a second
conformatioRBPenRiedEE e 8P4 S08BHAPIBETH! él gr%aﬁ}élé%%%%%gfﬁ%‘%gé%y él.élfl%gr specificity

or other conpuisns poiarvhe: &2¥east 1S e wits theglpissggnibofeo, 80, 100, 500, 1000, or 105 fold.
Binding affinity,can be detssmingd by mvasiatofipethods insludingeequilibricpreaialysis, equilibrium
binding, gel filtration, ELISA, surface plasmaon reso - . j rescence
assay). ExerfipI&HF %cgﬁafﬁeonﬁbsé%?}té)vsac%éﬁwnngo Bi r%?ﬁln@a%f%{/g %?g}?r?l %%?%ﬁ%%h%?éﬁ%?gﬁanne) at
pH 7.2 at 30@¢ Theseddstiduaiss cahibe ey t&°7édure the concentration of bound and free binding
protein as a function of binding protein (or target) concentration. The concentration of bound binding
protein ([Bound)]) isireferesrrr i earibermatHbr iee: BibivgSRASIACTE?RED and the concentration of
binding 10sitgsifestheRinsinguaraieinandbieniafgethgretibindbthie ruirerdt: biteding sites per target
molecule by the following equation: [Bound] =N [Free]/((I/Ka) [Free]). It is not always necessary to
make an exact determination of Ka, though, since sometimes it is sufficient to obtain a quantitative
measurement of affinity, e.g., determined 15using a method such as ELISA or FACS analysis, is
proportional to Ka, and thus can be used for comparisons, such as determining whether a higher
affinity is, e.g., 2-fold higher, to obtain a qualitative measurement of affinity, or to obtain an inference of
affinity, e.g., by activity in a functional assay, e.g., an in vitro or in vivo assay.
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The term "cognate ligand" refers to a naturally occurring ligand of an FcRn, including 20naturally
occurring variants thereof (e.g., splice variants, naturally occurring mutants, and isoforms). A
"conservative amino acid substitution” is one in which the amino acid residue is replaced with an
amino acig residue havi inilar. s apaEamiy ' [ ' i imilar side
chains ha@gi%éé’ggﬁ’nee%m%éa?{? ﬁ%@?%l&q}%gi%@g&ﬁg g%ﬁsgwuﬁggwgge chains (e.g.,
lysine, ardtiriesthistinlidaprdalaiiic sid0cpdinadé gMaspartic acid; glutamic acid), uncharged polar side
chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side
chains (e.qg., alanines vatifnes, lbueinbods biedcinBs Ror etith éscptiemyiabamisies Fakathivainet#ptophan),

beta-branched side chains, (8.0, HE0ING, Yaligerisalencing) and-anmatic side chains (e.g., tyrosine,
30phenylaaPanin , tryptophan CDR amino acid

histidine). It is sihle for many framework an
residues t6 TRt RumBF AfGH %B%%#&W&%%ﬁgt‘?ﬂ%tr% l o“%ﬁ’éﬁlsyf%%l_‘ﬁcwu $2009/002536
Consensusasetuerioésiombiopulyimbrsaesiednciudapbaitions WRER BarHsRRiEd Bimong various
amino acigy. Farexamplg.hasymbglerdeninsicbr ansantextganerally refers to any amino acid (e.g.,

any of the twenty natural amino acids or any of the nineteen noneysteing; amine.acigds). Other allowed
amino acifeEH A%y be i%wzd‘?(&%?‘é (3)6? glx%n%p e qsefr%eglﬁér%ﬁ]theases and slasheg. For example,

"(AIW/F/NS@ytantielnsH irtendasinier steRRnD P Henp s mmcaarbydimhEr and glutamine are allowed
at that pargiglarResitiesut o.7-Aroueffertivelydimsans imnanagtotalintbadialb|en legidntisiah
immunoglohulj Vafia@%gggﬁonI%ﬁaéeinegil&%agr ggg{mgg%%pgvmggéa{ human framework amino acid

© H%hmatﬁus : r\{gg(x)%u. i !

positions stch that the immu In variable region does no elicitﬁn me%@genic response in a
10normal Wﬂﬁﬁ@rﬂ%ﬁiﬂéﬁf&ﬂ@g}?W%ﬁ?b%‘ﬁt%@ay%oﬁ HRibbaY M A THATNES 4 sufficient number of
human aminD B6id (Pusitiens StickMhaibtné 4atibod pldbed. rbewiicit arwimiAtatyetietresponse in a
normal hum'ﬁﬁtlfgt&ﬁ?&r&f&f?&? the.sHeanAul3Ioet ompouRdithat isdiaune by adinding protein
(e.g., an antibo é/such as a Fab or,fl{II Ienﬂ%P an&ithdQQ; Irtl Itltillguca d\évgr(?({%ghe target 15compound is a
protein, th&&ikinesi? BERBAtiteRP LEHPE LAt SFRRIRG g &émporents. entirely composed of chemical
modificationsunf amdinohacidsohthenprofeim(edd ] YRS 8Y-hbidtds)yMoP¢otn Hoe¥d Bf combinations
thereof. Oygrlappingepitares istude at least one common amino acid residue. Calculations of
"homology" or "sequence identity" between two sequences (the terms 20are used interchangeably
herein) are performed as follows. The sequences are aligned for optimal comparison purposes (e.g.,
gaps can be introduced in one or both of a first and a second amino acid or nucleic acid sequence for

optimal alignment and-nepbamrelogots sesuenceiadaobeclistegarded fraedfmpaiissmhpurposes). The

optimal allgpmiankds daleinefhandivbrs Aorausg s (AR Madiam in the GCG software

package with a 25Blosum 62 scoring matrix with a gap penalty of 12, a gap extend penalty of 4, and a
frameshi fE¥3PEHallF SrE s %Fﬁ%n%a PR PR Be QEES tfﬂé?sdéqcclfiﬁé'ébﬁ@ﬂafﬁﬁpéﬁnim acid
positions ardapieiéatidespositiolis pileithed-commparedhdWittem dpoisition in the first sequence is occupied
by the samg aming.acie fesidue.abaKeieatideashe. carrgspondirdRasiiorynkthe second sequence,
then the molecules are identical at that position (as used 30herein amino acid or nucleic acid "identity"
is equivalent igGattran o1ibick drenbiotiii adidcRo melsulknTinBygaicdedepdadtity dystietent théy b
sequencess, 2 unclian.af 1he Gumael ol AeRtGal posHiass121sd by (B8-S9BURNCEY. 62 In One
embodiment, the length of a reference sequence aligned for comparison purposes is at least 30%, at
least 40%ndiddsf B0YH. tderniB0dd - bt lardtar 0% £80%, 90%, 92%, 95%, 97%, 98%, or 100% of the
length of the reference sequence. For example, the reference sequence may be the length of the
immunoglobulin Vmeizsierdpindin webebrise: SA HraishieeheinGgIGp ofP TEREEI #Bgion is an
immunoglaiuin vatiahigregion thagisnmeadifieckto dngluderagudiicient number of human framework
amino acid positions such that the immunoglobulin variable region does not elicit an immunogenic
response in a normal hyrman. Q%gfggmggmmgé'cgm@,qr}ﬁxgimailrmmgagd,e, for example, US
6,407,213 and US 5,693,762. 10As used herein, the term "hybridizes under low stringency, medium
stringencyrdsigi Branganiiodr Vo High stemeieselfie andingis refesciitrasaasheiiohst fbspigbtidization
and washing; Glidanse.fosRestarming dbridizationreagtionssan be fgunck infgiirgnt Protocols in
Molecular Biology, John Wiley & Sons, N.Y, (1989), 6.3.1-6.3.6, which is incorporated by reference.
Aqueous a‘ﬁﬁl‘i‘fg‘ﬁ%aﬁ‘%%@?ﬂ@tﬁ%@g}’e ARSI Rl RO SAE SR B PS 51 Lsed.
Specific hyigiz asfentsansitianaiteienadaaibetgiofarsmscialovai{l)dowsitdpgency hybridization
conditions in 6X sodium chloride/sodium citrate (SSC) at about 45C, followed by two washes in 0.2X
SSC, 0.1% SDS at least at 50C (the temperature of the washes can be increased to 55C for low
stringency conditions); (2) medium stringency hybridization conditions in 6X SSC at about 45C,
followed by one or more washes in 0.2X
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20 SSC, 0.1% SDS at 60C; (3) high stringency hybridization conditions in 6X SSC at about 45C,
followed by one or more washes in 0.2X SSC, 0.1% SDS at 65C; and (4) very high stringency
hybridization conditions are 0.5M sodium phosphate, 7% SDS at 65C, followed by one or more
“washes at 0.2X SSC, 1% SPS at.03GV gy, highsstingencyconditionsdd) aredhe, prfered conditions
and the ones that should be used unless otherwise specified. The 25disclosure includes nucleic acids
that hybridife $AHTERCASHUALIHIGH SHvary et strifgenteeenaiidiardtieidedgiedrherein or to a
complementiharoin®. g Riigic AOM aNeRAHAgA RINLIAG HEpieln HeserHRed eraip oihe nucleic acids

can be the same length or within 30, 20, or 10% of the length of the reference nucleic acid. The nucleic
acid can COVPESHEHEES 4T BERBH Th EERTRY B SRS GRIRM DR reasRBFRARCaRY FEfRES 30AN FeRn
binding pretebvta)chpesaduiaiignséecthbabieaspanpspivecuirfvusaaeonlesshikancls, 10, 5, or 3)
relative to a hinding, protein.described herein (e.q., a conservative pr non-essential amino, acid
pwas st b el St e ey o
pgrtipular QQ&;S&!;LN@MA/M-QQ amame)dhhés, wnsgmiadvehseiyﬂuaffemtutmﬁb@m gmp;Mes, such as
binding acfivity,gap beredicled. & Hsing hemsthod A B atals thaAN Selensticn

247:1306-1310. An "mmungg' obulin’domain” refers to a domain from the variable or constant

5domain SHimFimMBBTBHAH PG IBERES STRERGRDE CHAT AN SR RFS o ally e IRt RS- sheets

formed of ahmtisevpadi-sliabas A CDRCORAEEV SR distphisia hondLEee varg. gduchatdilliams and A.
N. Barclay 1988 Ann. Rev Imm.unolf 6.381-405). As use hergir%,?%}ng"immun% obulin variable

domain seiERASS-IEIRTE ARHRRRIN, ARE S TR SRINER SSAN FE P S LBAT B P %N
immunogl&ButregiskiainsedeTRiein B erarploSrapimaé e pR FEdishe i BBLiEHReE A
conformatiomssetitable for an antigen binding site. For example, the sequence may include all or part of
the amino acid sequence of a naturally-occurring variable domain. For example, the sequence may

omit one, two or more,N- or C-terminal amino acids, internal amino acids, m Xin lude one or more
insertions or add%é%gllgtpélﬁﬁ%éf %ﬁﬁ'ﬁﬁ%%'ﬁd@?%ﬁ#ﬁ%ﬁ%ﬁﬁﬁ%% §PR lée?acﬁoar@.” o %ﬁne émbodiment, a

_15 polypemmatﬁhw&aﬂbﬁxmmmmmg\@ﬁm df;ruamzse_quiréwﬂe imaibasmdi?a'_(éimg’th_f an_othe_r
immunoglabuliy iY%EﬁQ'SFHBH&?é%‘ AEQUERORIG %r%&&?‘é%‘?} Q&Bﬁb’&@e§%%\-lt:ﬁr(%§%ﬂ\%%§ﬂ§’!”d'“9 site”),
e.g., a structure that preterentially interacts with an FcRn structure. The VH or VL chain of the

antibody cenitfipehel: pictoaeitiselydriia hedadurrfFeRainddn RORE h MOBERBBS: form a

heavy or ligftfgiprndnogiobsdin ¢hainesesisetivabo A0 eneermbedimenothecantingshs s gotetramer of
two heavy immunoglobulin chains and.two Iti}%ht immunoglobulin chains, wherein the heavy and light

immunogl AUt ShEInS" ATt dniRdcten by %al° B?ssﬁ%l?et%?i??d%f:?'ﬁ pallon P AR TS tant region
includes thigtbadisping, Sldlohidanditidids The Bightelkififeeon stghtadiboRncigd esnsifodietomain.
The variable region of the.heavy and light chains, contains a bindin ain.that interacts with an
antigen. 25 @%grt\%ct{gnot%rle%glgens %‘%‘?ﬁ%g%%%g&?d?é‘%’??,%‘t'@‘kﬂy@%%éﬁ%f’egﬁ%‘gin %tﬁén 8{‘5}@8{ ’aahtibody to host

tissues or fasneriidnpokikiidy warikussedl 4 Slprsimmiiiedy dsanm@eguleffdbtorcsispbladeawfirst

component (Clg), L the lasaichL A e MENES ML mUNIBEBmBROtY: eludesiniag
immunoglobulins of types IgA, 19G, IgE, IgD, IgM (as well as _subtypes thereof). The light chains of the

immunog| SBEARHES BRESF o8s Ok Hisp 2 BrkrABdAh b ARG HIB BT ottAR HKheady is
glycosylatedsAmnaiher\asanine fsireianal for antibody-dependent cytotoxicity and/or
complement-mediated cytotoxicity. One or more regions of an antibody can be human or effectively

human. For example, one or more of the variable regions.can be human or effectively human. For
example, one orn}rrﬁ)&l'lé;’ %#afﬁéeg%eﬁgtgaﬁg e thr(ﬁJ rgre g a@%r% E?nfg OH(%Oéaﬁ)nﬁ%m I%iéc%)éRs LC CDR |,
LC CDR2, et iEDRBINESdH sfithe MmyHiebheiRcoD Re yA BRHANHAR SHEEDRS SE4A%he human.
One or more of the frameweskigeginms isabgbbinamdaigeadt Rie FRR; MR3B imnchbRboithe HC or LC.
in one embodiment, all the fIAMEWRN LIRS AL NUMAR, &:dudderNad 1aTea human sagatic cel,
e.g., a hematopoietic cell that pro uces iImmunoglobulins or a non-hematopoietic cell. In one
embodimedepthis Frgwentshenisgetiaticogarmiing teegieropkrecgtasychdediinng gayioime nucleic

acid. One grRjoL s%g%ﬁgmgiew@gi&)wsﬁ Ehe ARGV PUBIAR. L gne embodiment,
at least 70, 75, 80, 85, 90, 92, 95, or 98% of, or the enfire of, the"antibody can be human or effectively

human.  sequtgsesdRbIEPatiBBa IR B dhdTdEl he-afnishafRssIordIRerene 6 & Setyment
thereof. Exemplary human immunoglobulin genes include the kappa, lambda, alpha (IgAl and 1gA2),
gamma (IgGl, 19gG2, IgG3, 1gG4), delta, epsilon and mu constant region genes, as 15well as the
myriad immunoglobulin variable region genes. Full-length immunoglobulin "light chains" (about 25 KDa
or 214 amino acids) are encoded by a variable region gene at the NH2-terminus (about 110 amino
acids) and a kappa or lambda constant region gene at the COOH--terminus. Full-length
immunoglobulin "heavy chains" (about 50 KDa or 446 amino acids), are similarly encoded by a
variable region gene (about 116 amino acids) and%ne of 20the other aforementioned constant region
genes, e.g., gamma (encoding about 330 amino acids). An "isolated composition” referstoa

composition that is removed from at least 90% of at least one component of a natural sample from
which the ienlated comnncition can he ohtained Compocitinne nrodiicead artificiallyy or natiirallyy fran he



50, 75, 80, 90, 92, 95, 98, or 99% pure on a weight-weight basis. The term "mimic," in the context
of a mimic of a conformation of an FcRn or portion thereof, refers to a modified FcRn which has a bias
for at least one particular conformation relative to a naturally occurring FCcRn, or portion thereof. 30A
"non-essefiif QFI0NIoEk 1e8iRUR/iS03d<Tid uRIthauca M bemtieret(zp MabEsvaith, tvii® Se@uznce of the
binding agent, e.q., the antib?él without bolis%] r.without WO 2009/131702PCT/US2009/002536
substantia Qﬁ%" a}ﬂ%’lﬁfb' g‘i‘a&ﬂﬂ@,‘&)ﬁe% %@Q}aﬁt ‘ntial” amino acid residue results in such a
change. The phrases "parenteral administration” and "administered parenterally” as used herein
means moqles of a_ldméné%r?gl ré%ﬁeordtn%rl] ggtggﬁlnanlggt%g%%l %}dbmlglilnstl%tl%ri]ﬁ u%ua%I(l)y 5by injection, and
includes, withoutliFftEHB fhtraVehous, intramuascutar: intraarterial, m%ratlﬁecafff,l intracapsular,

intraorbitafrimgaafditeiontiaderramintr fsertbpdtindatedicdensie SubittaredrEubeuticular,
intraarticulRshbeaRsstare Subaractu aisks iir aspinaln epidpcal @ndirtsasternal injection and infusion.
The terms, "Dolydg J?%ig%fﬁiilgfcgggg& M@J&*agm%hgg.tf&gge@sg%&?@g%e@axa%@gﬂs% f-AQRolymer of

three or more amino a by a peptide bond, e.g., between 3 and 30, 12 and 60, or 30 and

300, or oviErsSO Gfpifh B eeidebily fBTRYEh T R BONEERHRIE M ARIEORd DRI unnatural amino
acids. Typically, the polypeptide includes only natural amino acids. A "protein” can include one or more
polypeptide chains. Accordingly, the term "protein” encompasses polypeptides. A protein or
polypeptide can also include, one or more.15maodificati . ) I idatiqn,
phosphorylation, MitP8&STAREH &R %%I%Pt%%ﬁgggﬁq%?n%lﬁ gé%%(}?g%%%ﬂﬁ%%%%%ﬁgggcribe a
polypeptidethatds2bidhwbés. 3fantl FFdnwid &ditis TeIEAB(IF..g., between 8 and 24 amino acids in
length.  ;Avcpiarhylreticalnelfortive ameaunidy efens tomair ameurit effedtivécdr dosages and for
perlods of e necessary,tg,achieve ihe dasiredgaphylpcli st dbmisalyrbecause a
20prophyla8 ic'dose 1§ used in subjects prior to or at an earlier stage f‘)’[ (f” ease, the prophylactically
effective anvalri WibBeelee i th Enfiera peltichir Arative %M‘i%ﬁl ** A8 used herein, the term
"substantiallyigeniical’ (et sthstanrtialy: hBmotegplastimmtisedy prrird s Rafemtd afifst amino acid or

n_ucleic gcidr sequence £F81119%r.‘_t§1"3§e%>§1 [ g%gg_gmggf@g Qﬁgg&}aioqrcngv_alent (e.g.,_with a similar
side chain, e.g., conserved amino acid 25substitutions) amino acid residues or nucleotides to a second

amino acidsobsientieityaoitidspouiante Buctsn it éntieseadenstrden rfhnstibil of hecmtibebid

sequences haye.(ar encnde ApieRsHaRAL SN ATUNR Stinadinding askiirdainding
preference, or a biological activity. In the case of antibodies, the second antjbody has, the same
specificity 4nd #is 4 68Ng0Yd- o7 hRR SHSRSPRARIY S WithE 2 FHEHIGRH. éﬁ%ﬁ?&@&’érﬂ ar or

homologous, (£.9; 18 Ieas} abawtiBboprseauenesmsientity kinitbeyseqlisnd SsRiisolpbed srefein are also
part of this application. In some embodiments sequence identity can he_ %,. 90%, 91%,
92%, 93%, ﬁ%‘?'@ %@%@?%?&g%?%bﬁ/‘bﬁor i%hi%ﬁ%cgad %Tﬁsfgﬁ %sq(%?']tlra .%Léttﬁfﬁﬁye/é‘ﬁ?& when the
nucleic acich§egrastitedy rivizdandde rastautheart/tor BiRativ dosiditiors] (Gyladkighgbditnient
hybridizatiop, coniions). o6 ¢amAIRMAN GLUE StiandK R uclsie paissmanheaigsent in whole

5cells, in a cell'lysate, or'in a (%frtlally purified or su stantlall%g pure form. Statistical significance can be

determinedriyriay P Rrivin Eeitod: tdmplaryutatiefiths fsteihcis amrrsyibeartitef¥st, Mann
Whitney U nopwadamelis 18t and Wleoxen berepaiamealne statRticaljast,sSome statistically
significant relationships have a P value of less than 0.05 or 0.02. Particular binding proteins may show
a difference, e.g., in 10specificity or binding, that are statistically significant (e.g., P value <0.05 or
0.02). The terms "indusedzdughihitt;, dpdteytiatitcidlby biwls Hmorebdt a¢ deependdd B thadikey e.g.,
which denote:gistinguishapleaualitaivagrauanitative differsnsasdenvaenivesiates, nddmay refer
to a difference, e.g., a statisticfallg{l_%iglnificant g;ﬂg?ggf}gﬁ epehw&n the two states. A "therapeutically
effective dosgﬁ%‘“’ FHOHE FTes A MeRetis %mﬁlarame er, .'é'.’, fevels of 15circulating 1gG antibodies by a
statistically sigmificantithegfosieonit Edstbernrodsnpyat fwastdsoitddsemsyarriadtabout 60%, or
by at least abgut 89%Helasivaiainntirated sulsiacts: Theabiliypafaecanapeianeito K adutatena

measurable par aﬁ?te%cﬁ'cg.m‘?%'.t%@%&Qﬁﬂ%ﬁt&%ﬁ@%ﬁ&dﬁ&éEh%ﬁﬁ@é%@é%ﬂﬂ&)‘%ﬁ%@%ﬂﬁdiC“Ve of

efficacy in humé’r_] autoimmune disorders. Alternative Is property of a composition can be
evaluated by odisiermifigtABPAbLIRG 28R tAE E81IGHRd to modulate a parameter in vitro, e.g., by
assays under acidic conditions, e.g., pH 6. In one example, the antibody binds FcRn at pH 6,



known to the skilled practitioner. Other features and advantages of the instant invention will become
more apparent from the following detailed description and claims. Embodiments of the invention can
include any combination of features described herein. In no case does the term 25"embodiment”
exclude one or more other features disclosed herein. FCRN. S QUENCEls he following sequence

alignment RfoPRHEMan2FeRn X phe AN Ghico i 88quen Wi At FERn alpha chain amino
acid sequentiBcdnrexempicaty FoRM. frotein tasi 1.5, IntIBdE Gecof tekrtworamdiiences, or a fragment

thereof, e.q., a fr nt without the signal 3Qseqyence: .MU 2009/331702RGT 20091002536
Signal Se%%naég%ﬁ%qg‘ﬁn‘éﬁ%@ém 5M§N§% {}I\%é%/%’%lg%QPWApLGLEL [LPGSLG

AESHLSLEYRITpatrsEm ArRE fp RrRn SEma BPBs v S RN MEMSQPGV-LLSLLLVLLPQTWG
AEPRLPLMY&HEAAYSBLST G KPS VA TGHHIGADE Yo Tlalidomaiid, domainsBamp AN

ISR G A G AN SN T RIS B FARALGGH R TR B0k B
a_RAT:YNNLRQEADPCGAWIWENQVSWYWEKETTDLKSKEQLFLEAIRTLENQINGT FTLQGLLG ay

domain a_ HUMAN:
CELGITNTSVPTAKFALNGEEFMNFDLKQGTWGGDWPEALAISQRWQQQDKAANKELTFL 9

RAT:CELAPDNSGI PTAVEAL NGREEMRRNE RREMYSGRWRETRIMEMISMKQREAARKESEFL
10a, domaina3 domain a HUMAN: L PHRLREHLERGRGNLEWK. . .

EPPSMAL RARPS Ep s FE( Prees %ﬁ%&f_‘tﬁ%h{é{?ﬁﬂeﬁf A#?E\QI%SEISLLGHLERGRQNLEWK
EPPSMRLEKARRGHSSSB\OTEANE SEVPHEL a9k, FiNr £3290piaih reductign igf ffienyould

GLAAGTG@%%E@EN&%@&%%&J KSCRERAYCCIMQRHAGLAQPLRVELE
15CLRAT:GLASGSGNCSTGPNGDGSFHAWSLLEVKRGDEHHYQCQVEHEGLAQPLTVDLD

TransmembraneCytoplasmic dgmain a. HUMAN: SPAKSSV|, L LAAAVGGALLW
RRMRSG LPAPW%W@‘@E}% irif}n*f‘f%‘l“—f}if’és ) ‘"’ﬁlf\r’?":r é%’ﬁ%lrg‘s%\%o\\él\%%g LLLVVVAIAGGVLLW

NRMRSGLxRWIrsSISe psiEDrhmetinispred to gsubisiiaReTsxaning: PR WB2HEE $¥EG 1D NO:1)

20a_RAT:EAERQGYNARRATR: (SFERADNG:DJhE dedloning sesanas gliansentiseof belmnan 132
microglobulin amino acid sequence with a rat (32 micro Lobuljn a in%fc‘ig.?equencte. An exemplary .
FcRn proteff elpHitRARBPRASS fhe ety saatRiss, %—Wﬁﬁﬁp TPHE I8, S8 ment without
the signal 23segtense -Sigsairaatiiganeidfmibtegtadiebreatiing b SR Sviped Al 4BISGLEA

QKTPQIQU SN ERP AT NCHU SR FUROTEIELL e Mot o et HELi e VLA

phenomenon; mild erythema; neuropsychiatric manifestations; thrombocytopenia; and pleural

effusion.

In one example, the HC and LC variable domain sequences are cOmponents of the same
polypeptide chain, that is they are part of a single-chain antibody. In one example, HC and LC variable

domain sequences are components of different polypeptide chains.

In one example, the antibody is a full-length antibody. For example, the antibody can bea
human or humanized antibody and/or can be non-immunogenic in a human. In one example, the

antibody comprises a human antibody framework region. In one example, the antibody comprises an
Fc domain.

In one example, the HC variable domain sequence comprises a variable domain
sequence of 3B3.11, 31.1, 532A- M0090-F09, M0084-B03, M0056-G05, M0084-B11,
M0092-D02, M0055-G12, M0057-F02, M0062-C09, M0064-H04, M0O073-E10, or M0090-
F11 and the LC variable domain sequence comprises a variable domain sequence of 3B3.11,
31.1, 532A- M0090-F09, M0084-B03, M0056-G05, M0084-B11, M0052-D02, M0055-G12,
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02 microglobulin 3002m_buman:
KNGERIEKVEHSOLSFSKOWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ ID
- NO:3) P2m_rat :
KNGICKIPNIEMEDLEFEKOWSFYILAITEFTPTETDVYACRVKIWTLKEPKTVTWDRDM (SEQ ID
NO:4) SAN EReTMEIMIEITER S TNVt MACRERH prBt&ih Kftlchain can include the
following segugnsas: treRY alpka Rpeipotise segbBNCE HANTE SRpig180-F09, M0084-B03,
T CT IO G A AR AR CRRAT 15 TIRCAS TS RAEBRCGCAGAGCCOCTECTCRS
i 1 ith
GGTCCCOOBEH:HFEE b a M B AR M B B E € SEEGTCGGGAGGAGTC
ACGTGCGE441810090-F09, M0084-B03, M0056-G05, M0084-B 11, M0092-D02, M0055-G12,
CTCCC A T S T A TGRSR S SRR TRARRRFTaagooCTessee
CTTTCTCCTTCCTGGGAGCCTGGGCGCAGAAAGCCACCTCTCCCTCCTGTACCACCTTACCGCG
GTGTCC In one example it is disclosed a methed of making a monocional antibody
TCGCCTGeRHEne GHARIRET BEGT W ET HREHGTHE CCEETGHEFafat a8t AGTAGTACCTG
AGCTACA

ATAGCOTRIB Rt AR Rsding BB CRlkrul o e Pt e RS s TeeTaeT

ATTGGGAfom said rodent; fusing said B cells with a myeloma cell line to obtain a hybridoma cell;
A AR AR ISP RAGRARAAGE T R TG AAGI TR AMRGETTTCCCCE
GGTCCCTREAETR T GTkEE GueTseadReter arEplacrsbateeReEARE PécaTaCCea

CCGCCA pern molecule, wherein said FcRn molecule comprises a domain capable of binding at least
AGTTCGCCCTGAACGGCGAGGAGTTCATGAATTITCGACCTC/ CIIE&%%(%GCQC};%GGGGTGGGGA

CTGGCC & portion of an G constant region, wherein the binding of said a 0 s&
CGAGGCGEIGEGCTATRAGT GAGRGETCHRAAE A6 RECEABAAGRE GCOTRREAAGGAGCTCAC
CTTCCTG . . .\ . . . .

CTATTCTCRIEHE A SR A L PR G AGCACCTGGAGAGGGGCCGCGGAAACCTGGAGTGG
AAGGAGC o o . b ¢
CCCCCTCCATGABECTERA LG E ARM AN Bl A R Y E & TecTTACCTGCAGEGE
CTTCTC 2®cRn, e.g., human FcRn, and includes: providing an FcRn antigen or a fragment thereof;
ggTGCTTgfg;%E%%%%&i&J ARG CES TG RERAMGREGFIRGGRET GEEAGCGGCCA
TTCGGCCOe inerardndaohy Edimntssaaberech perene el bR iR R G TGGCGATG

AGCACC  peterolozous antibody component on its surface and each member includes a nucleic acid

ACTACTGCTGCATTGTIGCAGCACGCGGGGCTGGCGCAGC CCTCAQ%GTGGAGngﬁ%AATCTC

CAGCCAA encoding the heterologous antibody component, the heierGlogous anticoly componci

GTCCTCCG Heale 6hGES IGIRCAAITHEC ATGCRTGE TUETSOTACTGECGSMNEEBBGCTGTAGGA
GGAGCT . . . .

ic aci d ber and the nucleic acid molecule encodes the
CTGTTGTARAE AR R K TR R R R A A R G R T T R T T BTG GAGACGACA
CCGGGG %%iypeptide that specificaily binds to the FcRn antigen. Inone example, the antibody
Eigg%%T%&g&ég%{%%ﬁg@C%GGCCCAGGATGCTGATTTGAAGGATGTAAATGTGATTCCAGC
CTGACCATCCGCCATTCCGACTGCTAAAAGCGAATGTAGTCAGGCCCCTTTCATGCTGTGAGACC
TCCTG in one example, the library is a phage library, e.g., a phage display library. In one example,
GAACACT GG GATEHGTGAGRET CRACARARRE BRILT S GEECTAGTHGT € ERe &LETGREGAGCCC
CGTCCT WO 2009/131702PCITUS2009/002536
GTGGTCTGW@R@%MW XTACATATGGCTGTTTTCCACCTCGATAATATAACACGAG
TTTG GGCCCG (SEQDNOS) . . The muclelc acid segucee.fan gxgmplary human FoRn
(extra-cellular domiiti B & 8EHI DNASEHUERCES (lowercase bold) is set forth below. .
ATGOOGG T bE e T AT TR @ BB REE T S BT A e e B GGGAGE
CTGGGCG geseribed herein) and detecting an interaction between the antibody and an FeRn if present.
CAGAAAGCCACCTCTCCCTCCTGTACCACCTTACCGCGGTGTCCTCGLCCTGLCCCCGGGGACTCC

TGCCTT _
CTGGGTGTCCGOCTGGCTGGGCCCGCAGCAGTACCTGAGCTACAATAGCCTGCGGGGCGAGGC
GGAGCCC
TGTGGAGCTTGGGTCTGGGAAAACCAGGTGTCCTGGTATTGGGAGAAAGAGACCACAGATCTGA
GGATCAA 10 17
GGAGAAGCTCTTTCTGGAAGCTTTCAAAGCTTTGGGGGGAAAAGGTCCCTACACTCTGCAGGGC
CTGCTGG

CCTCTCAACTCCCCCCTCACAACACCTCCCTCCCCCACCCCCAANCTTCCCCCTACAANCCCCCACC



antibody is an 1gG. In one embodiment the antibody of the invention will have a binding affinity of
101M-I. In another embodiment the antibody of the invention will have a binding affinity of 1011 M-I.
In one embodiment the invention relates to a monoclonal antibody produced by a 253B3.11
hybridoma, a 31.1 hybridoma, a 484.12 hy brldom oral7D3 brldoma In one embodiment the
invention rBIRESRTRI gﬁt?ﬁBWWﬂ?Mﬁﬁ&%t%agﬁ Eﬂﬁ“ fih&4t epi %36%11 fR&4fi8ther embodiment the

invention nﬁiatgg Ruaresribédyotihicynaiels todam FoRmdperfondestonallepitsphorplniese iodiment
the antlbod]y %he |gvenhon g)slfr:lr?s &%%&ﬁ%g mm%g&rg}ﬁ%%ﬁggPSMRuCAR (SEQ ID
n anot

NO: 105) or a ragmen ereo er embodiment the antibody of the invention binds to an
amino acid sequence comprising CSAFYPPELQLRFFLRNGL (SEQ ID NO:106) or a fragment thereof.
5In certain embodimgntsantipRdiehelithisimeTiaaspegifically reactwith an epitope that is the same

as the eD'tQP%rs%%éﬁgog%cﬁﬁga&%&%ﬁﬂéﬁcﬁg%@@gQ%@M@Q he.defermined in competitive

binding assays. Amino acid (AA) seq uences of illustrative

; bogngg t§n°f the anti-FcRn
antibodies @Ffﬁ@qﬁ\?éﬁ%ﬁeiﬁ%}iﬂlﬂﬂﬂaﬂ%lp“?/ﬁtgﬁﬂ GE dOREHE, § d CORY ‘s eimerated in Table 1.
10Two speﬁﬁ|&anﬁmmﬂfemmm@m|sémastméq&@mﬁi@dwsﬂ@%l@ﬁd 31.1. Table 1: CDR's For

Mouse Antipadies PfDheinvention Antbasy :\ECRRE bMIGCRR MG R3HEMERRI HV-CDR2

HV-CDR3 383.11 SASSSISSNY D NO:8) RTSI ) QQGSNIPLT (SEQ ID
NO:10) RSWARIHEESITES NS %ﬁf’ﬁﬁ%c%@ﬁwmkﬁew&@(é%%%%g EGSPYFDY (SEQ ID

NO:13) 31 4KASQDINN ViR (SEO MRy, 106 wieT Feypd GEer A RIERTs) L 89 DNLLRT (SEQ ID
NO:16) DY ESEQ RN NG L7 I MAEMY X GRABYN QKRSBEQ ID NO:18) GGYDGYY VDFDY
(SEQ ID NO:19 The amino acid sequence for the 3B3.11 light chain is set forth below. The CDR
regions are underlined and the constant region is in italics. CDR 1CDR 2 1 DIQLTQSPTT.
VAASPGEKIT ITCEASSSIS BN BlaHWYO DR R RS PRINGPRTEREASGVP

and/or modulating symptoms of a disorder, e.g., an autoimmune disorder or a disorder associated
with aberrant FcRn activity. The method includes: administering a FcRn binding antibody

(e.g., antibody described herein) to a subject, e.g., a subject having the disorder or at risk of
developing the disorder. In one example, the ligand is administered in an amount and/or for a time

sufficient to modulate the symptoms of the disorder.

Tn one example, the autoimmune disorder is & disorder seiected from the group
consisting of: theumatoid arthritis (RA), systemic lupus erythematosus (SLE), myasthenia
gravis (MG), Graves Disease, idiopathic thrombocytopenia purpura (ITP), Guillain-Barre
Syndrome, autoimmune myocarditis, membrane glomerulonephritis, diabetes mellitus, Type [
or Type 11 diabetes, multiple sclerosis, Reynaud's syndrome, autoimmune thyroiditis, gastritis,
celiac disease, vitiligo, hepatitis, primary biliary cirrhosis, inflammatory bowel disease,
immune neutropenia, spondyloarthropathies, experimental autoimmune encephalomyelitis,
juvenile onset diabetes, and immune responses associated with delayed hypersensitivity
mediated by cytokines, T-lymphocytes typically found in tuberculosis, sarcoidosis, and
polymyositis, polyarteritis, cutaneous vascuiitis, pemphigus, pemphigold, Goodpasture's
syndrome, Kawasaki's disease, systemic sclerosis, anti-phospholipid syndrome, and Sjogren’s

syndrome.

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

treat brain fumors or Alzheimer’s disease.
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CDR 3CL 1 61 ARFSGSGSGT SYSLTIGTME AEDVATTYCp QGSNIPLTFG AGTKLELKRA
DAAPTVSIFP CL 1 121 PSSEQLTSGG ASVVCFLNNF YPKDINVKWK IDGSERONGV
LNSWIDQDSK DSTYSMSSTL CL 1 181TLTKDEYERH NSYTCEATHK TSTSPIVKSF NKNE (SEQ ID
NO:20) $The amino acid sequence for the 3B3.1 | heavy chain is set forth below. The CDR regions are
underlined and tHe EssERlediis oM destase R BB R M YRS ES e PEEVRBEA LYK IS
CKASGY AR SWAWHMKQRRGRE EWHERICHAGDGR THRYN: 10CBROEDARSBEH 1 61
GKEKGKA@QE‘EG\JM?STAYM QLSSLTSVDS AVYFCANEGS PYFDYWGQGT TLTVSSAKTT CH 1
121 PPSVYPLAPG SAAQTNSMVT LGCLVKGYFP EPVTVTWNSG SLSSGVHTFP AVLQSDLYTL 15

CH 1 181SSSVTVPSST WPSETVTCNV AHPASSTKVD | LE (S ID.NO:21) 20T he amino acid
sequence for the F1HIGHTRAAH CRTAR 00 TR TR ORLREL (R e b

. regions-aré tnderlined and the constant
region is in italics+GRR IEDRARIQLITOSPSSUSABUSHIKMMIRCKASQDIN NYIAWYQHKP
GKRSRLLIHY TSTLQPGIPS CDR 3CL 1 2561 RFSESGSGRD YSFSISNLEP EDIATYYCLQ
YDNLLRTI‘E@E}T@"FR?_S@IRﬁ%ﬁ%&ﬁﬁ%@@ﬁﬁ@Eﬁt’fiffegg%E% E{WB’ERTN PKDINVKWKI

DG SERQNfzHoNGWIREIQD SHS TN SMGETL 230G gl 1B b Ry FYERMNLSYTCEATHKT
STSPIVKSFN KNE (SEQ ID N0:22) The amino acid sequence for the 31.1 heavy chain is set forth

below. The.CDR yegions are underlined, and th nstant reqion. is,in ialics. ! 21
VXLQQSGAEL Jﬁgﬁ%ﬂ%g %ﬁ%é%%%@ﬁﬁﬁ‘%’?{%ﬁﬁ%\t}%% &E&(%ﬁ%é/%lé%ﬁ%%%?%ﬁSYN 5 CDR
2CDR 3 6 1HORERG RATIFTIGHIGISS Triers EEARLTIED SoM v At Biry B DY W

GQGTTLTWS%vels; and administering a FcRn binding antibody (e.g.,
antibody described herein) to the subject in amount effective to modulate the half life/levels
of circulating IgG in the subject. In one example, the method reduces circulating IgG half life/levels.

In one example, the antibody is administered to decrease the half

life/levels of circulating IgG and in combination with another anti-autoimmune disorder
agent or therapy. The combination of the administration of the FcRn antibody and the other
anti-autoimmune disorder agent or therapy may result in a decrease in the level of other anti-
autoim.mune disorder agent or therapy needed to modulate or reduce the half life/level of

circulating IgG.

In another example, the disclosure features an isolated nucleic acid that includes a first
sequence that encodes a first polypeptide that includes a sequence at least 80, 85, 90, 92, 94,
95, 96, 97, 98, 99, 6r 100% identical to the sequence of a first variable domain sequence of
3B3.11, 31.1, 532A- M00%0-F09, M0084-B03, M0056-G0S5, M0084-B11, M0092-D02,
M0055-G 12, M0057-F02, M0062-C09, MO0064-H04, M0073-E10, or M0090-F11, ora
sequence that hybridizes (e.g., under stringent conditions) to a nucleic acid encoding the
sequence of a variable domain of 3B3.11, 31.1, 532A- MOGS0-F09, M0084-BO3, M0O56-
G05, M0084-B11, M0092-D02, M0055-G12, M0057-F02, M0062-C09%, M0064-H04,
MOG73-E10, or MO090-F11. In one example, the nucleic acid further includes a second sequence
sequence that encodes & second polypeptide that includes a second variable domain sequence
(of a corresponding variable domain), e.g., a sequence at least 80, 85, 90, 92, 94, 95, 96, 97,
) 98, 99, or 100% identical to the sequence of a second variable domain sequence of 3B3.11,
31.1, 532A- M0O090-F09, M0084-B03, M0056-G035, M0084-B 11, M0092-D02, M0055-G12,
M0057-F02, M0062-C09, M0064-1H04, M0073-E10, or M0090-F11, or a sequence that
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CL 110222 AKTTPPSVYP LAPGSAAQTN SMVTLGCLVH GYFPEPVTVT WNSGSLSSGV
HTFPAVLQSD CL 1 181LYTLSSSVTV PSSTWPSETV TCNVAHPASS TKVDEKLE (SEQ ID NO:23)
15Certain embodiments comprise a VH domain, a VL domain, or a combination thereof, of the Fv
fragment from 3B3.1] and 31.1. Further embodiments comprise one, fwo, three, four, five or six
complemeRYRigiERs & &5 reGIBRRN EBREPRYP thBUA I At Fraetinanb AR SRRl Ahose CDR
sequences,arpinclideawitbBsSEQ 1D, N82, 201205 27091 RBGES BOCOMGETsad syithinghastope of this

invention. 20T ISCl vid 0 Al I-EeR ihadies th prise
creating a&?@B%e?éﬁ%Wﬁ%eﬁglmrﬁéﬁ ’qgé%é&%%@% o@%ﬁ%@jﬁmﬁ%l%% 20, 21, 22, or
23. Such antibodiessaampe, derivedibya skiledatticanpsing teahrigess knoweinithe art. For
example. ARSI HRLHoNTAeietiss,Arad dions SANDEI JIeRthinLRILR0CIR; DR
regions. FR ghanges re usually designed to improve the stability and 25immunogenicity of the
antibody, whileeOBR Enbeigeapichypiednic deisigaBstis M ErEa&erantibody affinity for its antigen. The
changes that increase affinity may be tested by altering CDR sequence and measuring antibody

affinity for its targé® ¢alhtitstiy ErrginbefisgoPrdedreontoTF UihreraiyPiess: atibBbrebaeck (1995).
Antibodies whose, GOR seagrences At sybRantialy.trom included in 9r3Qiacluded within the

sequences in SEQ ID NOS: 20, 21, 22, or 23 are encompassed within the scope of this invention.

Typically, tHigtigvestdesastisstitable pRaiashnerasd it drdanicmenshah g 'Shifar Ahaige,

hydrophobigy orsstayepghenysalcliaGteisias  dMosediasiie stbshitiignsie ddhpgiegseitecontrast to
CDR regions,_may also d ot adyv. f . ffinity by more
than 50% 45 ABknblrat o AR OB A YT LB 00 bR b4 the bincing
properties ofities aGHROSKHOSTHISIIODE2RTHY AlG00I6E-Rid aiB0gerRiiheth0apbitiodywrstabilize the
antigen binding site,.METHOD F - AN:T thods of
making moﬁ%%qg?lcael tg.%ttl %%%%a?‘iﬁ%%e%ﬁ%ﬁ a%&%&gﬂﬁéﬁﬁigg Edli%gﬁgtory Manual,

Cold Springedaehes ¢ixberriably SOBRNSEARG Marbbh, B2 41 9d8FP T Ab VI H84raHEe $18EP4first step, a

rodent, e.g.;a4NoEBe4EIMNuEsecHYhvas asligENisDekPepiida dosaaney ateoanantihody response.
Because FcRn is expressed ubiquitously and exhibits high degree of homology befween species,
polypeptid@%‘?ﬁéﬁi%iﬁ‘%ﬁ%’tlﬁé‘@ﬂ éﬁ@cmﬂ ﬁ?%ﬁ%ﬁﬁéﬂ%%@ﬁl%ﬂﬁﬁﬁoﬁgﬁﬁ@ﬁ cﬂ“?élpﬁﬁ%noclonal
10antibodieg QidneRRAMapealanaldoinrkingiantidosisis. sEqusabes shiscoralstemdii Aavabbination can be
performed (Castagliola et al., J. Immunology, 1601 1 . vagcination, inyolves immunizing
a rodent, e.3°" ¥ ol W‘éegﬁl@k%ai)sngigfugc}}’ce%}tgg%é’gg%%b%; rég‘r%é}ﬁ? t %eg}r"e‘gl .nILr]ﬁ%lthr?ization can
be administerestintnamnuse skadyd ivarabér domeat pesutrcatanEduisly SintralEhoulIf 0 itifermally or

directly intothe hmph nqdesin-ARetBeRLORmAns e VB tEns, aduiisieresipsanscularly.

DNA vaccination can be administered with an adjuvant, e.g. Freunds complete adjuvant or Freund's
incomplete M{0G4AT04FHEEREAE) Qe 6TER LA &Y FcHTISA A By iz $6-&6 SRGT SEB$EBLoxin to
increase theantinesly tiiemAtninisd stien plaitasdiotaxinocauses e lisieath Esd el veapooeration
which enhances cellular upt the administered DNA . vacci rdi in. can also increase
inflammatioﬁ%h%ﬁ%%@l?é)’iwﬁ%"égéot%gwr%'r%ﬁﬁeﬁ%%%@é?nﬁﬁgigﬁégg%ﬁggﬁgﬁ% cells (B cells)
are isolated¥fon6 THEC o MG AP fiEaMP 078 -B Ide lbcat0@fbiEdlated from the rodents spleen and fused
with-a myeloma cell line. The myeloma cell lines are immortalized cell lines that do not produce

Sp2I0AGLA, FO. NLUT ERs T L it aant 3 ey e o B 000
p2/0-Agl4, FQ, - - -NY., Y3-Agl.2. a . plenocytes
are fused wﬁH“%‘BfFHg‘)&Sﬁ%‘é% g&lfﬁ%’en?gﬁlgr?ﬁlgq{%? grd:\ngl. 2Ltf:sriicg1 ?:gﬁ QD rlﬁlgg}gtgerg%?/d%éiﬁgathe two
cell types withtipoljetiayteivedgigoohfor. an inppropiiatiepetibd stahrrthergrfive afntiest iaving formed

hvbridomas g A B el uluic usinaen. sReRIAIR SRlaC o Madiad, ik aiscreened for

their ability to pro Omonoclonal antibody against FeRn. Screening can be performed using

known immunaeksgidsr RIS 8P EITSADEARS BEEYTL 515556 $50091002536 Another
approach togmaking &eRneaRacdficimnanaclannlsaningdiss ietouremaniag-mflammatory drugs

(NSAID); corticosteroids; cyclosporins, rapamycins, ascomycins, or their
immunosuppressive analogs, e.g. cyclosporin A, cyclosporin G, FK-506, rapamycin, 40-0-(2-

hydroxy)ethyl-rapamycin; cyclophosphamide; azathioprine; methotrexate; brequinar; FTY
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transgenic FcRn knockout mouse with soluble human FcRn, see, PCT Application WO 02/43658. WO
02/43658 describes a transgenic mouse whose genome comprises a homozygous disruption in its
endogenous FcRn gene, wherein said homozygous disruption 5prevents expression of a functional
FcRn protein. The monoclonal ntib_od%?of he ri{nvenlé(,)n is ngt made in a tranggenic mouse whose
genome compIRBE A BRI IS AN FSRB A e B Rt E S R AR " 5he, Wherein said homozygous
disruption pieMeRtsRxpreskionuabafpnetiorah FaRopedteitiboties na@acsioralamiibododiesie invention

is not com riﬁed of a B cell from é\né%ng%gf)éfﬁ, SEGSIOPHLOBPIIEES 3 BOMSZYgPUS

. : MKAC I £.2. y s P k L .
disruption At i’&eﬁ&%’genbug eRn gene;, wherein said homozygous disruption prevents expression
of a functioket FgRdsprsherrim=UMANMR RO KITERN, ARTIEOLHIES Otk ASEIBRARIES A
display "bfr%%%ai% heused to Idaniity anibediasdhat lingroihe:keRmodisplaybibrary is a collection
of entities; each entity includes an accessible polypeptide component 15and a recoverable component
that encodesageldghtifies the polypeptide component. The polypeptide component is varied so that
different amino acid sequences are represented. The polypeptide component can be of any I%Hgth,
e.g. from three arhinwticidserertsvics oty shimsBris At aesdiieti B AR b B SRt &P onent of
each member ot the lirany s piahedwitaihe,FeRa-andi:ihe rolypeplida sabRaranthinds o the
FcRn, the display library 20 member is.identifiedBt _icagy gx&ret ntionton a slti%ﬁgrt. An addition, a
display librérg-eYi) ‘BaRmseItRid TR APIRAR SHE! %%ypgﬁ i }5‘,\%5‘61&?? BYSENRY the two
polypeptide chains@fanEratrs the feRetained Hisptaydiarpniembersdreireeovered from the support
and analyzed. The analysis can.include amplificati ' er, similar or

gﬁfgﬁ%‘}% R e trei ary Igoroccaré onAand %%@%SQEEGA%BPQQ wngers

dissimilar 25&bH G Exampiar positive an negative selections can be alternated. The analysis
can also incltisiendheterdimidgrihenatahnt adit sy s reddteepciiveiftideccoriskeat ehdurification

of the polypepfide cgg;'p@pgqg;grigg@mdﬁggggqmgg@ﬁ9;}10,1- irffevasigty of formats can be used for
Bxa ple fol

display libraries. s Include the following. 30Phage Display. One format utilizes viruses,
particularly bacteriophages. This format.is tergedisRhagedispiayd ofhadfproteircamparent is typically
covalently linked to a bacteriophage coat protein. The linkage results from translation of a nucleic acid
encoding thempoisiycomipgrin fuced walsetpar prersmolasEfRiEs cah ANt DAHEIBR peptide
linker, a prggeﬁa&sg@,%raﬂam&qgemgammqraﬁ)mg%@f@ﬁp@mmma siep codon.
Phage display is destribed, for example, in U.S. 5 23{4 9; SmitQ %‘7 85) Science 5228:1315-1317,
WO 92/186&@?%-&%???&?%%&%%??%8 5ITBE78: WS 8461388, WO 92/01047; WO
92/09690; Wi 804038086618 htamrdisistidd 998)oRlot e ¥bmaBR1B3]iMDbgasvodnicet at (1998)
Immunotechno_log[1 4:1-20; Hoognenboom et%;.ﬁ%OOO) Immunol Today 2:371-8; Fuchs et at (1991)
Bio/TechnolBgiie® 59t5c% 58140 st P1997) Fith Antibod Hybridomas 3:81-85; Huse et at (1989)
Science 246:1275-1281, 10Griffiths et at (1993) EMBO J12:725-734. H@é/glfi : ( )J Mol Biol
226:889-89&@%ﬁé‘ﬂﬁw‘%ﬁ%%@&fﬁﬁﬁ%&%ﬂ?gﬁ 52‘25‘8%%3&(? FS%%“S‘%?%% (1992)56%N@§d§4§§, %%%6-3580;
Garrard et af(#99k: Rind techtinkog wio! 13 1Be k377l hrrddHyogeartnitsrthat Hodirgorpiine Acid Res
19:4133-4137. Phage display system J I ntous phage (phage fl, fd, and
15M13) as \ﬁ%ﬂ'g%()(?fﬁéﬁ%%c et?%aéheasg%g%ﬁ%%ﬁfﬁ%ﬁ%ﬁ%ﬁ%é?ﬁ?ﬁ% systems typically use fusions
to a minor coat protein, such as gene Il 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 (seﬁw,m'f@%qgﬁ gﬁ@eﬁ?fa‘% i , the fusion is to a domain of
the gene Il protein, e.g., the anchor domain or 20"stump," (see, e.g., U.S. Patent No. 5,658,727 for a
description #ghe:getipidisphotedrubirndhortddifampinsis e soihosiims @ fé%ﬁ%i’é%l%bm&t@aﬁﬁe protein
being displayed 10 the 593t 45ing aeRPeRlidsinkags DN A Basierionirage digpayingsthe protein
component can be grown and harvested using standard phageapre?galratﬁg g\e%o S: &d PEG
precipitatiorifeRm:growel rieri. IRNARoRling BYRAS: fAlher PGS Ry BRAHRY, BREHLE TR
encoding theselesied prateizsompanmNisican icistiated frondethEiRfedEdewitht1&%Seidtted phages
or from the phage themseév ﬁl‘tergamaplifigatiogﬂé%q\sig%%_ ;Qé%i%. Qo‘kae Jes can.ha picked, the
nucleic acid RE5TRIEE™E75 e%ff Y. e BIREED play Formats. Other display formats include cell
based displayassie, a@dH0UPOIBRAAITAFEY; MistehiHutRbcvatidmuions{Sed plEMUYSE A 446),

and ribosom&ﬂiﬁ%l@é hFcRn and plasmid encoded hp2M.
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(See, e.g., Mattheakis et at (1994) Proc. Natl. Acad. Sci. USA 91:9022 and Hanes et at WO
2009/131702PCTAIS2009/002536 (2000) Na: Biotechnol. 18:1287-92; Han&es e a%%oosoj)éMethods
Enzymot 3%@38%—%&%% Schaffitzel et at (1999)J Immunol Methods. 231% Té}} 4 %%3 Scaffolds.
Scaffolds for display can include: antibodies (e.g., Fab fragments, single chain Fv molecules (scFV),
single donf AR RiBRRIRSS oL A AT ARES 2HUS A 8N B R OHES §o7P- QRIF et e SMHC
proteins; extsadeiulatzaaoaaiom(Enimalibhaneetired Wit DiNaperts]iiFdRpeatSPipidtedise inhibitors
(e.g., Kunit mains,, ecotir ,.and so forth); eats, trifojl. structures. Zinc finger domains;
DNA-bind?ﬁ%gp%oflesir‘rsé;if)aasrﬁfé&ﬁﬁgfgfirﬁgﬁ%dr?n f‘é“B%i“/;B Eﬁﬁ%"'&?&‘é‘i swél\ﬁ&&bél}n |ﬁ§}g§6'§ﬁ§nenzymes,
e.g., proteb&ds (particularly inactivated proteases), RNase; chaperones, e.g., thioredoxin and heat
shock 10proteins; intracellular signaling domains (such as 5H2 and SH3 domains); linear and
constraineBipepttiésicnditmesul pefadeAsithsirdyeis. iDisplpibiaried tademohide wheitrestibeand/or
natural dVEIRINA@EE of fid 1R A00AN00PRes weld CRIBNLIAMGIRM ART AN UoRAdR,CDLAIN

antibodies that bind particular epitopes of a target. This can be done, Tor example, by using competing

non-targetotefeEUib settattisiadR3kel s spusirsrcdsropererPares ieRate A th ¥ptfope, e.g., with
alanine. Sughnear saioalrRlesalepeanhessedine Regatvaacieaien RipceEsRIas.dasgibed

below, as competing molecules wh indjn [splay library to the target, or as.a preselution agent,
e.g., to camﬁgg)afﬁoﬁg\wrgéﬁﬁ%ﬂjﬁg rﬁ&iﬁgﬁf?&?&%ps%ﬁ%rgfﬁ e S'aeérs} h%r{"z;‘r%?%(lﬁ] Es)rp%—:‘ﬁglfic to the
target. 20Itetaltiveas Slestisrente onensimlfoiiiieot, @isplapdioeaty hengriolmibisiorsed in an iterative
mode. A figﬁ 'g [ Y ig-}ﬁﬁ B‘?ﬂ%ﬁiﬁ' £ YLRPre antibodies that bind a target. These
identified antﬂ%é |esnaﬁﬁgn lvariegd using a n%%?agenesis method to form a second display library.
Higher affipity angjibodies are th le I ' . ' ighen stngency or
more comg&‘%&%@%fi‘%@%&eﬁ%ﬁ%ﬁﬁ%ﬁ?ﬂ@%&ﬁ%@&%&?ﬁ%E%n?%ﬁ%%&%ﬁge esis is

targeted toedyiores Khdhmarstiiksiyves bytaidematuetmpients faick the methed sesfibipdibbdies, the
mutagenesig,palels REeHiRA0hisdRiRinaaions Ptithe: LAY AN ikt Abaibsardeseiiigd herein.

Further, mutagenesis can be directed to framework regions near or adjacent to tpe CDRs,. In the case
of a?ﬁibodi%ﬁﬁé@ﬁ%§%%@%ﬂMﬁ@&'f&”bﬁéwgww}ﬁ’étwl P! P RAKE Brecise
step-wise goORErOvements. Exemplary mutagenesis techniques include: error-prone PCR,
recombination, DNA shuffling, site-directed mutagenesis and cassette mutagenesis. WO

2009/131 7026 B U3 2008002086 0f 2 FAORerRXaRpliaGhicsativerd ectenrtliemrtho@ssgescribed
herein are to first identify.an antibody from a display. library that binds,an EcR ith at least a
minimal biﬁﬁ&ﬁﬁ&%ﬂ%ﬁ%&ﬂﬂg‘@f SF aﬁ?ﬁﬁﬁ%%%&%v#y&g .&f*g;ﬁe'guﬂ} 7 uA{rTn] %i%g?)glygtgol?ﬁ constant
for bindingeo{ByssAlbadB3. hVimKh A4 42,100 hMGT heyrueteiving s ed Lanteestendgg & Initial
sideptiied A{YIbONATAC LS RS AIRIBAIAIE SHARIG-ALE IR HEINAC RS HpRtonS, 0., 10

identify a secon dy that has enhanced properties (e.%., binding affinity, kinetics, or stability)
relative to HiesqiRfPmimsadis-labesd Rigld o aptiditFaiBle NG AP RS iIEABIPAIES @an be predictive
of high affipify; papticularitevihresnesd ferinigsactionsibetwiagnaniibasiies and theindaegets, the
methods todescribed herein can be used {o.isol ntibodies with a desired kinetic di iation rate
(e.g., redudedy 8t ?Bﬂ’i‘&iﬁﬂ‘ﬁ?@%‘éﬂbﬂ%‘%ﬁ? ﬂﬁﬁﬁo{’ 8758%15? W%Wﬁ??@fcﬁ%)ﬁglgﬁfigggﬁ'é from a
display library, the library is contacted to an immobilized target. The i mo%ilized %’?ﬁrlgeti then washed
with a first B8t 4RRE VB 8BS far A R BT Bf’ég’\%ﬁ’@ RS FRERTAYE bound
antibodies wrgieliiechwil B3lBsecabd Eojutiab thi, inclbdEd atndating afBsuntoohireelitarget or a
target specific. high-.affinity competi oclan [ I.L... replic rget that are not
attached to t %CSga(\)hrftllﬁl:fgﬁ?%é rﬁéseEll ?gr%% |ndcse§)S Eﬁ%ﬁni% ecuél%lést %ét”ﬂérs%&git&é&?t}%gﬁ%% target.
Rebinding i¥dtfsctively prevented by the saturating amount of free target relative to the much lower
concentration of immobilized target. 20The second solution can have solution conditions that are
substantialBigsirySiclegicattor tsaigaee sfriomgerfATHioal it s sohstipnfoonetitionistofries sbeond solution
are identicg| g, the, sqlatiosreondifions af fhe Atk S8!uionn» KEAAEENS of te sqrangdsolftion are

collected in temporal order to distinguish early from late fractions. Later fractions include biomolecules
thatBissochalRnA R SRinE Crale(Frb FPTRBIASH IR Bl Sh RIS R E Ry fractions.
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25Further, it is also possible to recover display library members that remain bound to the target even
after extended incubation. These can either be dissociated using chaotropl;%f%g%%g}agzgg can be
amplified Wl WR4EhE4 to the target. For example, phage bound to the targe{ can be cén?acted to
bacterial cells. Selecting or Screening for Specificity. The displaiy librar gcreenin methods
30describddgErd etk g opams iR HFALR BTG IDIBREYETREE Wgrgs GIEPMDSBFary members
that bind teiadwndarges pBIac¢UIRABXABpIea D NONHAgeBMleandas AcliBS. MtOhe cell
2009/131702L CTIIS2009/002536 steiayii R0 Tigorelic hears, Dloekias agenip.such as bovine
serum albumin; non-fat bovine mﬁk, any capturing or target Immo |ﬁ2|ng monoclonal antibody, or
non-transfautest Eefigwhich do not express the human Fel:0 target. In one implementation, a so-called
"negative selection” step is used to discriminate 5between the target and related non-target molecule
and a relaf@igrbe? digticstthohisergennfhec el 4. Chhmdispiahatbvas pofarpeblaldeieofiie tbhtacted to the
“On'tafgetmﬂkﬁg%ﬁmwﬁ@ﬁ’ﬁ’ﬁ,%m?éﬁ‘,‘mﬁﬁ'ﬁH%%@&ﬁl%}%m%@fgﬁéﬁ%ﬁﬂ%ﬁwd and used in

subsequent selections for binding to the tarz;zt molecule or even for subsequent negative selections.
The negatRPssieeipiestdsladn B Bsell & brprsmeremgiasedlithembers that bind to the 10target
molecule. In another implementation, a screening step is used. After display library members are

isolated foFigntiid tsrisestheeisipgrips BormacRACS ataly Msrda) wshpéTeed K8 BMitaedbiity to bind

to a non-tygREPRIEEWs {80112HAB-Srgahligied abaye) sBanexampe R1kigh thsargRput ELISA
screen can be used to obtain this data. The ELISA screen can alsq&bggpggifglao obtain quantitative
S

datd%or biffaMESAREACREIAY MR ftssr tFEHE @PyBeRdnGsHnal sy 0% reactivity to related
targets or subunits of the target (e.qg., rat Felln; 132 microglobulin) and also under different condition
such as pHBESFHL fepicthibhBracHBet SR RS eRhesR S IRaAR fKom piorsg (RGN A8H% computer
and softwais) tadoantify §heen/ceIcpabersithatispasifieadtvbiod s tive targatc2lRFHERIEXPRESSION
LIBRARIES, Qther collections of proteins y ssion libraries) can be used to identify
proteins witt rp%ﬁ%%%a%r%ré)pré%ylig. .?gﬁﬂ?’f@tc%%%}c??:géﬁgghd/or ability to modulate FeRn), including,
e.g., protein arrays of antibodies (see, e,g., De Wildt et al. (200Q), Nat..Biptechnol. 18:989-994),
lambda gt T RBFErEISRI: B ARERE i O LB PYS AN O P T R Rodes
embadimenticthienhirging prede 0 adisalEa podieipdwibptidbstiBath tlevidttipéroitidds an
immunoglobulin.d N, €. i iR var ' ' ' [ rticularly
useful, for ?f%%ﬁiﬂ&iﬁ%sﬁ rr:lg\;'{ﬁ ?r%gﬁe%&%%”u%\g%hﬁ@&%@?&ggﬁ%@gﬁ{%iﬁﬁﬁm% antigens.
Such antibbifedasapbimgseld B4 Hepapottrescertida®38human disorders such as autoimmune
disorders. Because the constant and framework regions of the antibody are human, these therapeutic
antibodies FiggratdideictmibeloBschemsprratinyals of aaticrialberca 43 Vdntigehal Bab/estistant regions
may also b optigizechiRaaHIEe RGeS FANGHERRRLRRUPMAR I MAD AEsQm ddigdiviéro display

selection process surmounts the inability of.a normal human immune system tq generate antibodies
agaftfst selfAMRbRE G fyBicht ahtBSdy arRady FeERRFHSpaleS PoRrpe date PRGNS a VH
domain angipy jceaaist Atibsdisufogiebd iy domeisideis)s tiom doavaiy ftben dag VEiiable or
constant domain of immunoglobulin molecules. Immunoglobulin ains typically contain two
13-sheets 1‘8@%&?&“3})‘3’5 esgekg/%glﬁ'%% rﬁgg?f%%wan?gﬁfg% T SS% 6?&%%%’25% (see, e.g., A. F.
Williams and A. N. Barclay,, 1988, Ann. Rev. Immunol. 6:381-405), The display library 10can display
the antibod A AT B o SEHE 0 B BUBRLECH &0 A o N ERUG P (o . uming
single polyjepiiestchely. (_(Fthiay'duﬂd)ammhmgﬂsg)dféamswlgﬁ (m&agiﬂ)eaudsbcoftmeﬁa”’_ﬁ and other
formats, the SiRAiayeg Aot AR BRUee RO IR RARALICHIONS A REtitheisaPhend/or

heavy chain. In one ment, each chain includes one constant region, €.d., as in thé case of a

Fab. In othepréipbadBRaats, aditb RBIS1 SesHe sHP piefisisearetaingd dyag diate A helseiridtaries can be

constructeq iy doRYMBLE AT PLASs AFdaRM)E70, #e H8a1shel Ater HIRB, idjeBiR Chaesti4:18218-30;
Hoogenboom et al., 1998, | munotechnoloa %-ZO' d I—é?ﬁggnboom et al., 2000, Immunol. Today
C

4. ;
21:371-378 M RHRRET e ARARFR ITOML SRR Rtk & Wﬁé‘a@%rnai XIS of other processes. The

processes can be used such that 20variation is introduced into a single immunoglobulin domain (e.g.,
VI-! or VL) or into
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multiple immunoglobulin domains (e.g., VH and VL). The variation can be introduced into an
immunoglQpuli ' domain, e.g., in the region of one or more of CD , FR!, FR2,
FR3, and 4%%%%224&0 such regions of either and both of heavy and I%&tﬁ alﬁj%/%l!r%ab e domains.
In one em odimegt, va.riatit n is introduced iptodéall th[gg.CI%Rs 2 gf a.given va%riable domain. In
another e lﬁ%ﬁﬁ nd[?QWéSv {ristoh BRAO USRS WS CDRI 2R THRY, e.g.cf of "aaﬁ%%\% chain variable
domain. Asampdimbindtio 73 daddiifidouryndTpr oceds, ventiss e fitdhaepsaenzgasif Sptediby inserting
diverse oligopycleotges MAlaneode GRS e Ihe, RULESRINARGFEBRS Of the nucleic acid. The
oligonucleotides can be synthesized using monomeric nucleotides or trinucleotides. For example,
Knappik egal,; 345000, 4; Mor'ﬁeE.‘:§hr§e99ﬁ?é%?f9&%‘%rt'r%§taéﬁ'ﬁwﬁﬁeiﬂ{e{?%%ﬁr d&‘élf.‘ﬁ,%’eR encoding
ollgonucleo% es uslngp trinucleotide synthesis and a temgllate with engineered restriction sites for
accépting ibmypkgonticlendeieda (1815, anBheppibessrii anmssyarioms fEnerimsmithunized with
the FcRn. M&ﬁﬁiﬂﬁ@%&%@n&@%g@%@thﬁh@ ;%U&Q?%EQH&'HB@&@WAH'%E%&K@ EgsBense. Then
cid e

spleen cells are isolated from the animal, and nucleic a ncoding VH and/or@/L domains is
amplified ZRILIBRBETG BRPFSELAH? RSBl TBtsiRg % AT NFae SBHAPHAS CBLEYSHTiBdy libraries
are constrpigadiieml nuekkigragithdpapliligdifitbsomeiracg evielinm g itnpegibbalikngenésndied amplified
nucleic acid includes nugleic aci oding. the VH and/o in. i
immunoglggﬁwﬁ?er%%s&i rél:agﬁe&g éi%%&éf&%%%, It(‘e%snt.l:(r)l Ség’ é%‘{g\{%%?n%%}%aﬁgﬁgggﬁ ’%f% u%g elf% R, e.g., with
primers that ann o the conserved.constant region, or anpther lification methagd. 10Nucleic acid
enc1c9ding i %ﬁizllé%ﬁﬁt Srfiais Canba's f’t{‘;ﬁ'ne : 1Pgrm g?rgﬁn%%gj Ce gt%?,e é:.ogn.tt,rc(é}’human, a
primate, molg&2a4bbit) cantélSlkare ght datsntepnrtdcregamples tepictitsarthsetesi®difar a particular
property. B cells ALuarians stagks Al RGReiesisdvig gnother example, the B cells are

nave. In one embodiment, fluorescent-activated cell sorting (FACS) is used to sort B cells 15that

face- d. lgM, laD | | t ' ' isot f
oXress g IO SR TR AU Bl rp A e ipes o

IgG can be | ated. M another em odiment, t

stimulatedhifgGiresreug yrigbeleduriepn/ I8 Grédden detls 32 Bynaidel g sRno o S vidttemiiddulatory
reagents, %%Wjﬁ“ﬁ?&&ﬂﬁ% .QQ@%&PﬁBJ@?gif : [n%@t%gvﬂﬁpgq{?& Uslale ARsaiSuRagtenal
lipopolysacchari alin A, ph lufi

€, concanav ytohemag nin, or 20pokeweed mitogen. In still one

embodimeleGttieynegis) ans ié%?a’fmmgl%@ﬁif@cﬂgﬁt Pris warasRlinsiadAbthRdBr@aoBty., systemic
lupus erythamatas e (Gl HPrismataisharivitie dmsehtilisoioareisrndramessysiemia sclerosis, or

anti-phospholipid syndrome. The subject can %e human, or an animal, e.g., an animal model for the
human disBR&s Gieee ShFmiFHa g o ‘ﬁ’ﬁiﬁé 65% ﬁgﬁﬁﬁ?ﬂgﬁ&:hyygpg%@ embodiment, the cells are
isolated from a transgenic non-human animal that includes a human imm_uno%%obulin locus. In one

embodimeRigwie LbAerieisdhs clrmtaa L mriiserh Bictsniaind MypariaftdRintieais GhiehEetulated to
undgggo sems?tkgmf}amagﬁ@agm M?Bmﬂl@buﬁﬁmmféﬂéﬁwmbﬁt%emh deHKNith |
anti-immunoglobulin, anti-CD40, and anti-CD38 antihodies (see, 30e.g., Bergthorsdattir et al., 2001, .J.
Immunol. 1"%8?2’2%)‘.lrn%“ﬁea‘éﬁﬁﬁdﬁﬁn?:ﬁé%%‘ff aag'%g'\’/‘eg‘%f/%?‘%&%ﬁﬁé%%5‘88‘?’7@%‘5009/002536
The nucleitvatis &€ 08lynagds) amiddd ogddhgibifivrdatadbtd igMaificad bhotso)ataty fF8imaat@nsral
repertoire hy the f ! ry me Fi is Jsol from.the.l e Full length
(Le., cappé%l)gpnﬁgz&gs\gggg%eggggﬁd%%g%%%%éﬁg(ﬁ%%%ggﬁgzgﬁ%\lﬁiWlt%lf?;q miess'%llr%al
phosphatawsye Fhkeess # trretimepointschanntbbiedisusians seoproBintitddeGenrevardensanscription

is uged to produeethene PN AvidiHRdeyersadsanaehielinn 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 primergoindingyTegiRR GRS £ARRNE 38 AiffIenLIWALNQHARLNRS a6t iReQFder to reverse

transcribe d!#g_rent isotypes of immunoglobulin. The primer binding region can also 10be specific to a
particular iS#tgjse f MHARSGIdom Hicamp e phtlt sl dit Tkt Riifoht iz Bt s
sequence gagedingiatilgastans EERR/FIMONEne Rherimerkedv-d hspriErs 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 15during 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 20nucleic
acid is then cloned into a display library vector. SECONDARY SCREENING METHODS
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After selecting candidate library members that bind to a target, each candidate library member can be

fgrther ana‘;e/ %8{;9%95769 fu_rther characterize its binding properties _for the L%rg&}sﬁ%gpog%dldate
library membet can™be Subjected to one or more secondary screening 25assays. Ihe assay can be for

a binding propert catalytjc property, an inhibitory property, a physjologic operty (e.g.,
cytotoxicit }ggﬁ%%( I%%ﬁoget{,hf?ﬁﬁﬁﬁ’é‘éetﬁ%i VA 3%%’51?(%5? é%&ﬁé‘:’f‘} (‘i‘egs €th éliﬁ{fpd@%%f’ rmation,
oligomerizath@38htd) d5Bhdiker3fmdtibhbtpdpéntylfhebamadssaypeaifibbinding oépesedly, but with
varying co%ggti?gg %94,9;?0 mine pH, ionic, or thermal sensitivities. 30As appropriate, the assays
can use a<display ﬁbrary membeér directly, a recombinant polypeptide produced from the nucleic acid
encoding the selected polypeptide, orasyra!heti WO 2009/131 02§CT/U82£09/0t02536 peptide
ynthesizddBHEAd GFPIRE BARTAE: HR GRALER T BT S TR a8 SPU9B incing
propertiesthectitiched, Breréotigviing. ELISA. Antibodies selected from an expression library can also
be screened for a binding property using an EL1SA. For example, each antibody is contacted to a
microtitre Ppjate phoasdsotierrBuracddiasdsenitoataldwiitrdhsdargkise. of MlRRtihgveshount of the
target. Th Hagg %yggﬁ%@&%@%&%ﬁgg@a@%% ng:éc?%gi%glly bound polypeptides. Then the

amount of the an ate I1s determined by pro%ing the plate with an antibody that can

recognize the test antihody, e.9., a tag or portipn.of the antibo etectign antibody is
linked to a ‘%H%%%‘E}Sﬁéé%%(g F’ﬁé’%’;ﬁgg&bﬁ%}é of %‘P%}ecraaagigﬁsfbgﬁr}gﬁ%gsﬁ% r(?—ﬁclflga\‘/j\/rhich

produces acrsterifetda printhagenviaed@psropriate 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.gs0as a Bigiere Zhaldnentiagk basterigpinag efdda6-f lamotiet vetatohi ol thaERSAg each antibody
selected from an expression library is used to 15coat a different well of a microtitre plate. The ELISA
then procepdarsiogiepkansipriatargalssitieathiaity murry eraeiviihed MBBFIdgeneous Binding
Assays. The binding interaction of candidate antibody with a target can be analyzed using a

homogenogs assgy dbiorsitRlat GuTRERantmalise REsaatusidrdBaddilenabiingdmpanipulations
are not required, For exar?garle, ,fluoreSé:egmfonance 2 ener%¥ traqs{gr ( R[Eb%@n be used as a
homogendtideRelisy [ade dt Bishapfecl Lgtravenons Ross (RIIR RS 3P #BE Gravrianopoulos, et
al., U.S. Patent No. 4,868,103). A fluorgphore label on the first molecule (e.qg., the molecule identified
in the fractfiEyTe 23 Aanists Sirctiarhohe iR ereiietdsCerndbidiply E&?Bg ﬁggk’rrﬁg%g}eﬁﬁ%resce nt
labgkon a saebsikmaleizR enie the Saiggkyifrthevseaontbsa@Biotitelgd&TordniigG o the first molecule.
25The fluorescent label on the second molecule fluoresces when it absorbs to the transferred energy.
Since the gffisignsy appaeraydensierhnhyerintie (aRplkis«tiatbaid e distanieeosrpapnting the
molecules, the spatial relatignshi ﬁetween the molecules can be assessed. In a situation in which
binding oc&(fs’ M8%Wf§ ?Pﬁ é% fé2: the fluorescent emission of the ‘acceptor' molecule label in the
assay should be maximal. A binding event that is configured 30for monitoring by FRET can be
convenienﬁ&%@a@b%ﬂ’?ﬁ%‘ﬁﬁﬁp&%ﬂgm“ﬁf;@hetric_detection means well known in the art (e.g.,
using a fluorimeter). By titrating the amount of the first or second binding molecule, a binding curve
can be gerHgesPlodepistshe e qlimFimBirkiAgTBiTasdant-FRAREPEEHIBIRSF a homogenous
assay is ALREABRERNGNK (PackmndiBioscience, Meriden CT). ALPHASCREEN TM uses two
labeled beads. One bead generates singlet 5o0xygen when excited by a laser. The other bead
generates piligit siongindee singlelraxepaditlisseadianmstiedivat Spadaepidpsnwittikn The signal
is only generated when the tw% beaﬂg arcg,in#gg%ru%}/. One bead can be attached to the display library
member, BT} 98 theBRgRYSRighals %) “to determine the extent of binding. The
homogenous assays can be performed while the candidate polypeptide is attached 10to the display
liorary veh&igueed? gﬁﬁ&&é‘i‘ﬁ)ﬁ%@fam"%ﬁﬁ%@ﬁﬂé?rﬁ&?ﬁﬁ%%ﬁﬁh% PEPIEY Hhe binding
interaction gframdiaswerkejateridtoas an éxgitestiottibraryaivh a tiogeseaplbeanakered using SPR.
SPR or Bigmolecylar |nteractio alysis detects biospecific interactions, in real time, without
Iabeﬁir’ng an '%lf%ieg%t%er%&sé%}%? Pe%ﬁéler% E%ﬁgev?zgs%%{] ?h%%lfiﬁ?jklin"gag%r%é e%@égﬁégv S? a binding
event) 15okdnerBiéredhip 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 20Urbaniczky, 1991, Anal. Chem.
63:2338-2345; Szabo et al., 1995, Curr. Opin. Struct. Biol. 5:699-705 and on-line resources provide by
BlAcore International AB (Uppsala, Sweden).
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Information from SPR can be used to provide an accurate and quantitative measure of the equilibrium
dissociation constant (K.d), and kinetic parameters, including Kar, and Korn for the binding of a
biomolecul® ®&28%ak¢ef2Such data can be used to compare different 25bi(ﬁﬁ$f§§&?§g0&§?%xample,
selected proteins from an expression library can be compared to identify proteins that have high
affinity for the target or that have a slow Kar. 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 acid¥gugedhdssistioths edecsoblamrnngue xitBizserredhd andiypriensansindligsaidBieters,
e.g., high agminiaincks! D 410fod bisi IPIRMANALER A BCAOMPIRGSHMIEY S PR WAtk TR GRERSR{GI0-» USINg
homology modeling, energy minimization, or structure determination by x-ray crystallography or WO
2009/131 7 PENMSECHIMB2536 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 AsEagaredfisienirsrennifael inithsonsieGiswedtusmicehneacepsylEiguge SRy or
otheryise) gampaRee M e6l fnniriasIFRdingRB Sels v Righd ansishilvyer TaipBly.qupress and display
the target qhi%%ter?é&on the cell syrface. For example, the target can include vector nucleic acid
sequences’ ViR RO S 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 surg@ﬁ&ﬁ%‘?’?'ﬂg ﬁ&%ﬁa‘?& FPWH?%?P?WH%SHWW%‘@?M&W%%@é%%ﬁ as Fc.

The cell suditie tBaxgpribsdyldorgatwacnbecnsetdar isoremiing Ghiibodiemiized binthépfreRosend block
the binding of IgG-Fc. For example, non-specific human IgG-Fc could be fluorescently labeled and its
binding to FRiBwri3thdepiaseheeffoabfnns-elantpgadisiizantibochycainis detetMddiyBO4¢hange in
fluorgscencg intersity wsing f Y, : | 1A ERMET

OBTRININC AL E%J’Ffrel’%\wﬁ%ﬁ ggg{‘%@%ﬁ%%%%?n%ﬁ%ﬁ? o%‘jdisplay }%i?e%ﬁ%z??nethods
can be use8%® piARYRiRAT e A Grinsaankeys (data el FURRSREASEY 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 mBIESEBiA H%Pﬁ%aemff&gs%m%@wﬂm@ﬁm@mh 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., XENOMOUSETm,
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. 25In one embodiment, a monoclonal
antibody is obtained from the non-humW%M@ﬁimﬂ , €.9., 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 hu&%ﬁ%%@ﬂ?%%%%ﬂﬁ%@%@m%%%&iﬁ%‘?ﬁﬁﬁﬁaﬁwlﬁ? 300nly
some of theHaDRsimayBe whlbeasnith-neMmimnTaR CRRSidhSoriangtaIsapyaeeniiR
2009/1317Q2PCTIUS2009/002536 replace the number uired for bindi f the humanized
antibody tolgtf)rraécé‘é’fé%t%% a gpeaﬁg%@ aar‘ﬁtz%%gffr%tl %a&g%aé%%%%éqagﬁ%cr{é?gﬂgl?gﬁggfln%esequences
of the Fv varablie redien thmhalfdifoetligdemoinvulé®d in antigen binding with equivalent sequences
from 5human Fv variable regions. General methods for generating humanized antibodies are provided
by Morrison, S. L. Thescugibedies @dgdaed torTziny @ be a8ed 9B6H kné cHengrreventanabadit by
Quegp etal 1G RalentdAMBSBRAEHs SRR A0 RdlEh1aRecid/sii3, 69%AfRaTROsM M eps include

isolating, manipulating, and expressing the nycleic acid sequences encode all or part of
immunogloB‘ﬁﬁW&P%?%}bﬁ‘é‘?@f@h ?ﬁ%‘?‘?@ﬁé\‘%‘ﬁee’a?%eﬁ'&%}‘ﬂ%ﬂfSﬁgﬁlﬂ?r &#ﬁ@%‘f%uch

nucleic acidiztedsrtdsbed teitioseisldbtayimitite antiarad FiRrexamplonal aytiodbh(einddl fidm a
hybridoma j ' - D : . i ‘ sind .
recombinan%%%%@gﬁéﬁéﬁ%%dﬁﬁgﬁ § é%ia%%%%‘g&%{r&% ?%EQ%@%?&%Q (BRARBONS A

fragment thereof, can then be cloned into an
appropriatePesgiressrsie\adese of 30 mg/kg; that is about 100 fold lower than the intraveneous 1gQ

28 (IVIG) used in treatment of MG, SLE, and ITP., Further, FcRn-deficient mice genetically
predisposed to develop autoimmune disorder such as lupus or arthritis have significant
reduction in severity of the disease. Thus, anti-human FcRn blocking antibodies have

therapeutic potential for treatment of autoimmune disorders in humens.
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An FcRn-binding antibody may also be modified by specific deletion of human T cell 15epitopes or
"deimmunization” by the methods disclosed in WO 98/52976 and WO 00/34317, the contents of which
are specifisatiy2éngasporated by reference herein. Briefly, the heavy and lightichstniwaxizdse regions of
an antibody can be analyzed for peptides that bind to MHC Class 11; these peptides represent
potential T-cell epiten@sc(as:tefingeripryvia-Q8/620 46 A RAnNCaRRA3LCarttohsiatadtirnof potential
T-cell epitope computer mw oach 20termed "peptide threading” can be applied, and in
addition a ‘94 g%%g%tg?ﬁﬂ?nagﬁi 1 é?@%ﬁf%‘?ﬁ'&ﬂ%’ paéjﬁ?fgésu(ggr% B SEAE eﬁ%g?t?ﬂ%t? S present in the
VH and Vicisedaércis ekl ixesibatsodiad>88/5207 ddantifive 003481 7ffinityse lutdtifsabind to any of

the 18 major MG RlASS 1D MaMRRS A AHS RansHe Boieniahd mslkaniones Ratential T-cell

epitopes detected can be eliminated by substituting small numbers of amino acid residues in 25the
varidble reRfibrRepIgH Emgid trmpoEeda surdieRiies mecrsrdi podsipletiopedriaaie Kbstitutions are
made, oftefe Dbl LxEIBI Vit ARANINOAGIH LA MOV EreipieRABIHEA Mk Braatgeralne antibody

sequences.may_he used, Hu rmline sequences are disclosed in Tomlinson, LA. et al., 1992, ,1
Mol. Biol. 39775738 s AL R AP BSPRRGR 8T PR SR TS BP0, o
al., 1992, 3t MolciBio pP2TU08-8H 7. THe VFBASEN3BUirertoisdpedeidestibedinsprehensive 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 VH and VL can be constructed by miELGIRERE or other synthetic methods (e.g., de novo
syntesis, cassetfpdegiaceinginly priego’ ferth]. iV rornizRs: varindeaseglieacergamolptiolaally, be
fused to a human constapt region, e.q,, human 19G1,0f ic.copstant.regions.. ,, In some cases, a
potential T{J(géﬁ ‘Sgﬁésp‘é's%{.? qﬁeé%uaiégftgglléiﬁyégn wﬁ?t %re};krﬁogfofl?%'r%%lg%g g?(l)nbgrimportant for antibody
function. Freamhipléngligendistelecelp epitolsers thaé Gudotnschizise andeRrdentha IR iin addition,
potential T.oeH GRIORGR FRAHACFHTIRHRME WREEeSIAHER IBRAMANT fptantibody structure and binding.

Changes to eliminate these potential epitopes will in some cases require more scrutiny, e.g., by
making and testing, chains. with aod witbantihie shapes, Whereipaseiauaaisniallfe!l epitopes that
overlap the CDRs were eliminated by substitutions outside the CDRs. In some cases, an alteration
withih a 10eDRyeeinbubAyasisthisdopritan davaRLsoRMin Rt aRlefm R s« aEEutfsH should be tested.

In other caggsnie SURRIYEPRFEGIIRE KnEaOYe Harteaabt aeloanipReVRRUXERsIdMe position
within the framework that might be critjcal for angégggy_binggg..ln th\(;gf ases varian‘tr? Yvithand
without this’ Eﬂb@?ﬁ&ib@&ﬂ&&&%@&%ﬁ?ﬂﬁ& ARSI &5l M AR DS ARG heavy
and Iight_ cbﬂﬁu@imble@gmgwqwb@gmammm a.lﬁ?rmgigfgmu:hi@inwmﬁhation_s tested in
order 1o idepiioihe RHmALIRIRN e Albedy, L. 6halGe AlAe ATk daimeaeg antibody can

then be made y considering Ing affinity of the different vafiants in conjunction with the extent
of d&simmusiaigshainantihediesmitsdrastsbabniiagmesds Estopds depgaenty i frremsntbrsiegion.
Deimmunizghio ean:badsadiqmodibbanyeaniadii®.g., an antibody that includes a non-human
sequence, e.g., a 20synthetic antibody, a murine antibody other non-human monoclonal antibody, or

an antibody isolaipg HamAciaRiey hYest (2 ERU NG AN TIRORIGS of hyberaplibastyused Lo reat

an lgG-mediated autoimmune disease can be used for multiple administrations. Precautions that
would lowermedhefRlgEHcRY AdREwBREEa0ic 9%&%&98@%%%@% BeMBre
non-germliggrpdaccaciddmfsamemersagiogions qOFreSp didiegge bhitlrefamivedcidgiéa.g., so long
as binding pr les are substantially retained) of the antjbody ially of Fabs). It is possible
o By AR A FER L R e et Py e Eraieled e
variable regidnsraftiesaalibody m &b sididenolbhelnparonerg 0f Hodllinansdduaandsraessexample, an
antibody caginsliitefR6 Ny 1R, hMHGRNIR0AG(d SUPAHURIS BI91g8 o iramewark, CDR, or

constant reg?lon, to make it more similar to a reference germline sequence. One exemplary germlining
method caAlHRdIE RN BfeWO- Jopkat dafimvpe #7¢ 4550 HemiBo 5860y Thatd Ybrifiline
sequencesdahaecsiipbicd @ QhreraSbeimilag e PRrCaiangaiddaseniadheseguaoearbbthe isolated
antibody. Mutations (gt the,amino acid leyel) h %é) in.the.isal antibody, either
incré*?nentatf':f)r/rr%)lf"il 1(?o%rhn ?ﬁ%ﬂ”gh”%\,ﬁh %rfh%\ﬁmﬁgﬁkosﬁs% berC:g(%E]mp 3,’§9§§r§§%bid library that includes
sequences encoding some or all possible 5gerrnline 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
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10residues 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-variab®@egisi ¥éig modified. After mutagenesis, activity (e.g., bindiR§HE dthdlkftional
activity) of the antibody can be evaluated to determine if the germline residue or residues are tolerated
(i.e., do not abroGatetextividy)igBwmrbixtinguiagmeesisLafubdepeticmtibody 3 sivepfraiaeimrkyregions.
Selecting aAUANNG SEANRBA AN RERRHRMER DGR BPLIAYR FRLAXAMPIG ARgHnine sequence

can be selected if it mee > a predetermined criteria for selectivity or similarity, e.g., at'least a certain
percentagéntibedityhed getain thaabinty gosmsifally pirgbtogntapet 95}%?@7,@@{’9%?Wf§’9‘?§%identity.
I:f[l)eRsleleCéi%%&gg@ci@neﬁ{y%ms&im@thtaé t&?sl_ﬁt“anﬁge%pﬁnarnig%gﬂaml : Q)ﬁlﬁﬁkl_e[b@@& bdbedgase of |
and, Identifying a similar germline_ sequence can include ne sequence. In
the case o%ﬁ%ﬂ&é‘zﬁﬁ‘f& %trrﬁilﬁ?%)é’ﬂ%ﬂﬁg ﬁgr?8gsé%tﬁ‘$n%¢lf?bee§£%%£1%l%ﬂb§% sequence,
but may indhmhhg;;L(ﬁ)“ngH(/ﬂb'}jéﬂgﬁ@tg&@h&ﬂﬁt&§@@ﬂ;immfﬁt}gcmmﬁuufmgmﬂmahnmmhemni_nal
portion and(ecabmedSIICRl RRTIa N AN RITRIEMER IORS eiyvo germline

n“"g z(%%ﬁh@%@'ﬂg )
sequences are 25used, €.g., {0 10rm & consensus sequence. fh one embodiment, with respect to
a particulafeetinshthalieBreusn senssineabledVd: adk¥ il deeeintef@ipagiheminl arelated variable

dhomain Seﬂkj&?ﬁ&?{,'{?ﬁ@&)ﬂ?ﬁﬁ%erﬁﬁh@?@@aﬁ,@lgg?ﬁa%eofﬂ%%%@@Q@%M%@ﬁﬁidlpOSitionS
that are nat jdentical to residues, in the, reference equences, resi t are identical to
resiflies ay&ﬂ%gﬁ’ghaﬂﬁ?g?‘é%ﬁ%ﬁﬁ]&ﬁeéj iﬁ"g’ﬁ%ﬁﬂ%‘ﬁ%@;ﬁ‘ﬁ‘g&“&‘@ﬁﬁéﬁ%‘gQi&eﬁigg%ﬁﬁﬁ%ag‘éid sequence
encoded bfuachiumatity g@mtimmaracittiicoaghdihe WO @0081k33 162 PCFE8a00vI0aR586 jarene
embodiment,,wj [ r ref ' ' 1£.0. ence

meRl 0/ BSREELIAA BAGHIY IR BLoBRR Y ALlARIS daMARASLARIE o B s e

described herein, a aria main sequence has at least 30, 50, 60, , 90 or 100% of
the FR regi¥srahatisrahientenR keaadnasfidng'a propiebriminiidis dirNieand § Haepdensiine
sequence flaigddaihreianencadetinbiadamain segyenss. IRAGERiInGl o ik isgirssilie to isolate an

antibody which has similar_activity jo a gjyen antib f inferest, byt js maore similar t e or more
gertiline sEqEhCeE RaM& &ﬁy% @'6%8%&%%&%?%?% J&%‘Eé%f@é’sgﬁows‘éa%%p%ﬁ an antibody
can be at 16883.90, 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 10germline rasighRs iftaahdais ¢aginihmee iritinane sishiepbatn gMoiya: geshding sequence of
similar (e.g., most similar) to the variable region.heing,madified. GGermline, sequences of primary
interest aré HUAEN r@aértfen w?éqgeésq%neor%%%? t?’ﬁ%eeé}lz‘tlvi%ggéfl ?ﬁg'caan%bo yt e .,'?ﬁgqg r?ﬁf%% activity) can be
within a faetoitod L0616 a2 a6t edylithaindsplagslacingle bitgiingl saetilodly amEaidmipidey germline
refegpnce seANERGS AL YANACIUR QIA(GR NIBI08AR0. B3 ol biBnbASLBRRL B1LIS, LS,
L23, L9 ,L24, L11, LI27 011/01, Al7, Al, A18, A2, A19/A3, A23, A27, All, LZ/L16, L6, L20, L25, B3, B2,
A26/A10, AHHREY cmROENPT SRS 8 e B TR s PR ) 6B DS Ik Y iR Fbterence
sequence taekkyT HiGivgdalie:claaahiasitienbasessent2(se o nes itfathasHeatiigbday canonical

structures, g 1-3 ?tli\gjcétruie Lliftltmgei HE[ %Qgelci' WY&%N(: riaallrtl)lgorllo%'ts.rTpgncaggsnical structures of
hypervariaB 5 %5’53’ ot an'i nogtlo%u o VaHZbIE Honai can B InfaraFHo its sequence, as

described in Chothia et al., 1992, J. Mol. Bigl. 227:799-817: Tomlinson et al., 1992, J. MoL Biol.
227:776-798); anéwﬁ?hgwetban%@é?wé@ﬁ%ﬁ?ﬁf&&@ﬁ@%ﬁ%@?ﬂﬂ@?g}%ﬂ&ﬁg ¢es with a 1-3
struesure inbtadg; i2 MaPedipRieaBo DR HRstaiyrRierRn DR} 5 ADRdinDpretsib R3] fdP-32, DP-33,
DP-35, DP- 40, 7-2, hy3005 .hv3 PP 2544, OP:58, P49, DRe ¢ -53, and
DP-54. LIC%WE‘S’%’F?@%@(@%F N aq%%% %Eé?nlggsr%qiéo?r%ﬁiﬁgnfIrﬁélgl}c ’a@g %%?E%S@a%ﬁbag used to
express arpafitfiybdyaasst ivlaede. AdiRheraButahindnadeibindierdimndiee Bri¢sIgsy wlatkatibody is
cloned into@ 3Q0usei 8IS HRIBIRR Y8 RSt CRY(SE el tha@Hiaadicancliger ndtiple polypeptide
WO 2009/131702PCT/US2009/002536, chains, each chain can be cloned into an expres ion vector,
e.., the sdOBE S dTENATERUID TR el dEPEUERL B A BR (LGRS Afbodly
Productionsizshmsaantileddielyepgotdiahss spifieipr dolubediis bagte(ia celisorig. itk fisi cells. For
example, if the Fab. is encod seque in isplay bvegtor that includes a suppressible
stop codon be& (\J/vnggtnlgt e d%ﬁgy%ﬁﬁ?& é%%%sf%g)c?éﬁgegﬁ%%gﬁr@%ﬁ '((?Fefrsgéa r%glr%t?%ﬁ%ej}légf), the vector
nucleic acigeeardisenforsitiaearimoir tirmsiapice fesrad Rialsds UpPraeacgssiobirbosaliinithis case, the
Fab is not fused to the gene Il protein and is secreted into the periplasm and/or media.
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Antibodies can also be produced in eukaryotic cells. In one embodiment, the 10antibodies (e.qg.,
scFv's) are expressed in a yeast cell such as Pichia (see, e.g., Powers et al., 2001,J. Immunol.
Methods. 280:23®3/B8yganseula, or Saccharomyces. In one embodimentPaftibwdiegétsproduced in
mammalian cells. Mammalian host cells for expressing the clone antibodies or antigen-binding
fragments (hgreof ipetifici bingser lanpateo@yany (ERQ:eal ikl (Idudingidhis, CeG0cals ftlescribed in
Urlaub an iN,A980,.F Natl. Acad. Sci. USA 77:4216-4220, used with a DHFR selectable
marker, e%@%@igﬁ%’eﬁqogﬁman and Sharp, 1982, Mol. Biol. 159:601 621), lymphocytic cell
lines, e.g., NSO myeloma cells and SP2 cells, COS cells, and a cell fto transggnic animal, e.g., a
transgenic mamr%’.g{f . I‘—n(%raelféglrhp?%? EeCk(.'?té’I |sm§$nb§r%r‘r’1a§lr€§;ye%|tﬁ’eeﬁ%ci c?e[n@ﬁg‘g]&ﬁﬁo'grﬁ?cr)”’t‘% nucleic acid
sequence giabeding thidbdverbifid gneel U belobulih. Bodeméice thersrorsoirant.eXpression vectors
may garry gddifianah seayencry SHataseausases iahisa alharpicatin by esianin host cels

(e.g., origins of replication) and selectable marker genes. The selectable marker gene facilitates

selection cttABY &tk Pl RtTerieR A2l el it 8t (Selhesy ey apsseatt os. 4,399,216,
4,634,665 a0d &, :E9:Qie/ hdamexaramte, dypiealyathefeelsrianie prnckeisgenacunfordiatigiance to
drugs, ZSSUCQ as G418, thy%rom cip or methotrex teti on a host{icbegdl;llto w iclh ogr%i)or has been
introduced‘?rgeellgc(gbﬁaé%%%r & ege'ha'elénllhc Hasthe'e fﬁyairlocfo%}lénre tctaed gen (?or use in dhfr"
host cells vatitawh ettibtreorenseatisotiviftaemiplifivaiprofcm (nes Hev g dee ¢hoetutisnsed&aibng. In an
exemplary SRR IOhIREAT HoRN SxRiearion ghae atioedy nahsasindbladg:paren thereo, a
recombinant expression vector encoding both the antibody heavy chain and the antibody light chain is
introduced Mg akbYERFPONETE FG4/EIBM phosphate- mediated transfection. Within the recombinant
expression vector, the antibody heavy and light chain genes are each operatively linked to
enhancer/promoter regulatory elenf@eisdbgN B frsMAtecdMy, adenovirus and the like, such
as a CMV enhancer/AdMLP promoter regulatory element or an SV40 enhancer/AdMLP promoter
regulatory elemekhtjstoaddbsaiietessaly &F makserishost déttmigenies o Ke feeuahiiingnt expression
vector alsqGauies. &Pk ERIRAE 1 Ybeh 3l WR ok SeIgehan Sl &l iP 48l ! .%.bay@rhﬁﬁeutransfected

with the vector using methotrexate selection/amplification. The selected transformant host cells are
cultifed toAiRSAR FOFBRAraEEian B Aoy ikl sRImpTterlifstmanthiatt SEiBbBYS recovered
from the cyliueermpadienm:, Siandeddienalanigarbinlogyhightiniffuds asee KO sEsdtighepace the
recombinant ex ressilontvector transfetct fthﬁ.h! Sto%ﬁgsdb%a%lg%t f@&et;gn%%fg{m\@gt%, %ultuge the host cells
and recover it ﬁﬁﬁﬁétﬁy’\gr@o%e?ﬁuer%ﬁfﬁjr% Mediom” For example, some antibodigs €4n be isolated by
affinity chremiaiggrapliynatitmal Bssteingd or ProtedrrGrepiplessanatrix. For antibodies that include an Fc
domain, the antibody production system may 15produce antibodies in which the Fc region is
glycosylated. Forgxatemic ctizndie ldpmiire rigGamalealiicsdsugipgdiydadenf an &sBasrayilvdiz®7 in the
CH2 domain, This a ine. i i odification,with. i n -1 j arides. It has
bee2r210demc§1 r?%t‘@@cf ?ﬁﬁ?@&g@%ﬁ%@%ﬂé ‘équfllr%%g%;a ﬁ#&?ﬁ%ﬁc@%ﬁﬁ@jﬁa{%@ﬁg@cg receptors
and complésiennel g (Burton and Woof, 1992, Adv. Immunol. 51:1-84; Jefferis et al., 1998,
20lmmunol. Rev. 163:59-76). In one embodiment, the Fc domain is produced in a mammalian
expression syster thonspyrdprizmenp giyé selstitutiancisesielinevdpedismiiryafdispdisge 297. The
Fo domain g0 2159, PR SHBSE RUEABRIRPAS AABIa LA AL AUt amio bRdTes can also

be produced bc?/ a transgenic animal. For example, U S Patent No. 5,849,992 describes a method of
&

expressing & ﬁ%i%ﬂi}ﬂr‘?ifﬁl%%ﬁiﬁrﬂ‘éﬁi}sg}}ﬁ‘ff'db&F’é%Wﬁ%%mé%gﬁ?ﬁ%@’ﬂ‘{mﬁmg is constructed
that dacludessanilkdspeifisaprosniateliaimd nussidrcksisineptisylthe, aviiboddotlintey¢sgand a signal
sequence for secretign. .The milk produced by femal f such tra nic als includes,
secreted-tHEPEIRCY %%aﬁh %’8;‘/"8? }nﬁ’e?%%?f?tgﬁ%/%}n{#lbso%%/%gﬁnﬁ)geﬁd;ﬁgcgl}%b?n%%g:ﬂﬁk, or for some
applicationglutisethelisettly. Breeninetifudsios.prstkistoranpalisgitsichvion deds damorovainBriefly, a
targeting 3pcansirucidhahensoses ieAuibady, maigniesisiimibecmalprRausius of fertilized

oocytes. The oocytes are injected Into the uterus of a pseudopregnant foster mother for the

developmeHtamids IR ERIBRS SBHRS: SHRIBHIAHF I OSSR L SR es » REEHY: SYSTEMS FOR
FCR CANRBRATmM AL THRIBNES, histidine). It is possible for many framework and CDR amino

acid residues to include one or more conservative substitutions.
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FcRn candidate antibodies can be further characterized in assays that measure their modulatory
activity toward FeRn or fragments thereof in vitro or in vivo. For example, FcRn can be combined with
a substratessueuarssnan-specific 1IgG or Fe portion of the 1gG or 5albumin podarsassagsesaaditions
permitting reaction of the FeRn with the substrate. The assay is performed in the absence of the FcRn

candidate antibody;nagichie 80, BESCRES BHIIGRAS NG GRNCRNERINS QiR F6MRe candidate antibody.
The concentration of candidate a ti%ody at which 50% of the FcRn %ctivi%é}eg., bi in% to the
substrate) 12 IS BREQSFTHE AR A SHRBBI REthebB5 o all &UGhABHER @SRRI SHSH 5096) or
EC5O (Effeetmme &Enimqautda(té(m, kﬁﬁ@@aﬁwa&wtﬁwﬂmlmibodyimnmwmm@ef candidate
antibodies thase DAVINGLINGT K59 Ofi&fea Ay AlHGR AL S LONSIHS SHLa F&?@&HB@,%E‘?@ of FcRn

than those antlﬁ%(?ies having higher ICso or EC50 values. In some e[r%bodiments, antibodies have an

ICsobvaluePargtiassvaneotramas.16er sxammEen MASWIT N IVImspRe shehalshingsivaetieh in vitro assay
for inhibitig@fyrgRmaciiityadind N e ancidale arthiRdies sanalsaeierpbdates for selectivity toward
FeRn. For example, a FeRn candidate antibody can be assayed for its potency toward FCRn and a

panel of cell surfaceerepls, HEhaSHREARIES AL ISR s ahidiepainiand an ICso

value or ECso value can be determined for each receptor protein. In one embodiment, a compound

that demon@tiablsreeioh Heyspcluse LrER S HmP to PR RURIPERY S AGHR 16dP28UaRe or ECso
value for othel tecepianmwiibildhgifesifibhetd{giog dddiHstaliiss dnminiaauigshis eepaideied to be
selective toward, ECRn. Ex Vvivo endothelial cells or epithelial,cells. expressin e endogenous
s BT MRS R el e T
different pHuargtefiperanamioondidmesitigs srshsbstdsicatiredy ditagnioy FHisRachrnBwegerisured by
25following.a ahelgr.aiaihafiimihe presence or absence of various chemicals and under different
conditions that are known to influence or affect the intracellular trafficking pathway. A

pharmacokineticstuglyif),tat Jice, o URDKEY cauld B BEHarmetivi Rt ggRendgat and

independent FcRn indlfl%%) antibodies for determinihg their half-life in the serum. Likewise, the

protective BRSINEETedBribSagycRItbes aditsaetiinength firibodntdr Soussvhsintisdaigdulating
therapy or asd BRIVAE B BRIBREAN BY sNiRENG MR AIBIGYiHD HiriRiRSsNEA© splisance of a
labeled 1gG or theeéabeled Fc Fortio of the ISG. A decrea%? WOtZ.OO /1311702PFT/U 2Q09/002536 in
the half-lif P8 B RO TS Eo AR S PS SX AL IS RN R AR (g RESH I RREHSH of the
therapeutioetiegopal ¢th ecartiibatyn sPhbARM ACE MDA LIDOPESITtENS dhcanotenaspect, the
disclosure Bﬁqr\ilédaﬁﬂcrgg@ﬁ%sitions, e.g., pharmaceutically 5acceptable compositions or pharmaceutical
compositions, which include an FcRn-binding antibody. The FeRn-binding antibody can be formulated
together with a pharmaceutically acceptable carrier. Pharmaceutical iti ingl erapeutic
compositions an 3*5‘5%%%%%0#%’8%?%%%5%& 93%%%Bgﬁﬁse%%ﬁgmwg%%gﬁégggﬁﬁiﬁding
antiBodies for wsediimdrehagigrp blyAphimrascestivaisd 4 debeatsic D srgupndenirs alignedépall solvents,
dispersion gaedia, LAARESn FURREIEEY. and AU R GR GURRISIHIAON ARG AOERIRIRMNdelaying
agents, and the like that are physiologically compatible. Preferably, the carrier is suitable for
intravenouSSSAtLAISEARF SR S PSRSHHNPUBIALS ISP EFIARh AP AR TAERHDN (e.0., by
injection orsigfiugian)cdaerahisingdadiier wouipekadppsieajiofhehp el alidumdingsantibody 15may be
coated in a material to protect the compound-fram the action of.a¢i ther, natural conditions that
may inacti\f}e?fgr{ﬂ’g ego?%%%lﬁeé . Scor%\ugﬁgrm%dgepg{niggfﬁf aar%éggfgtgl?gga%??g%%ﬁ%{ agé%v%l?nas the desired
biolagical Riwsity: 62 thresgemivsmiburgipnendiieshics imr@ﬁnl}dmelﬂréﬁ‘%@@éélogicql effects (see
e.9., Bergey Mgt ATy JrBhau0 sl 66id i QkuExaralasahisyssalisinmige Asid 20 addition

salts and base addition salts. Acid addjtion salts include those derived from nontoxic inorganic acids,
such as hyBfEPSHENHRFBUERBLGHBIR SRRy AraRERTC, Ny EhGiBaR: PhisdpRdFsls, and the like,
as well as f@jiepanioxic.Piganic Meitsmeuchins Rp raltinanacinddteathexyhe goiding
phenyl-substituted.alkanoic acids, hydr kanoic acids, aromati ids, aliphatic and aromatic
Culfonio Ao e B G T e R A el e
suchitas sobémein Potessiidrommagaissich; daitiam isemtiraeikéo aminenad srawreledmeoidc organic
amines, sugh,as Na¥1diprop¥IeLhy BR#ABINGNME Y JLiRANS s SHAARIP6RINE nGRRILG

diethanolamine, ethylenediamine, procaine, and the like. The compositions may be in a variety of
forms. The$STHER FasHRmE AR YitGi S BERETi-solid and solid dosage forms, such as liquid

solutions (e.g., injectable and infusible
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solutions), dispersions or suspensions, tablets, pills, powders, liposomes and suppositories. The form
can depend on the intended mode of administration and therapeutic application. Many compositions
are in the féronzofdnfecoable or infusible solutions, such as compositions sikfilat s ised for
administration of humans with antibodies. An exemplary mode of administration is parenteral (e.qg.,
intravenous, subiutaeeatisdinkapatitoasah bittarsfuasaotogqidncont @mbidisoeniaibenFeRn-binding
antibody is adqinistered irayanous dofusion e cion.dn anothst.emodimentydye FcRn-binding
antibody |§ara>m|n|s%eregaﬁ)y intramuscular or subeutaneous Injection. The compaosition ¢én be
formulatecPa%a98Mufidh; Afitroum 0050 tispagsivet sasBmracosamirecorderagampleture suitable to

high drug copreRUaiaR LR Haiariabled 9salutianmt fa8 dR I SRALSEL RvdncrRyhalng the active
compound (Le ., the ligand) in the required amount in an appropriate solvent with one or a combination

of ingredients enymgraled. aBoye AR SERYIRH viRINGd M laredLRIGRNZRNAN, GRReiR!lY. dispersions

are prepared by incorporating the active compound into a sterile vehiclethat contains a basic

dispersionrAgdishatahen e Eirddgiradl st PR SaIaRIE 186 Af thoan SFMAR AR ERBPEICIN the 15case of
sterile powglgrsdey dih prenasationabsishiainaciahle-salHieas nthie R tivEmalRLRARYation are
vacuum drying and freeze-drying that yields.a powger of the active ingredient plus any,additional
desired ndfBENGHR R BHLUIENATy DTGP RER 25 SOTMOR o R AR SAIBS AIRy Bf a soluion can
be maintaiereah ity Efahidie by ahd USE 6P3,'6@ating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the 20 use of surfactants. Prolonged absorption
of infectable compesittdiscdn e bnowghytabbzdshynidee loding ingtheycorafiositsammaenagéiglihat delays
absorption, for example, mongstearate sal elatin,. An. E -binding: antihody, can be
administersetg W%}(ia(%gﬁ/%%}%qé% 6%%%1”%5’2‘%& Iga%,s “l{h?f&fé’ H%bgrgpg gﬁg%ﬁ?&%g)ﬁsa%e route/mode
of administrasivings (htidansadoshpjErionedridirtsionr @erasntphe fumthisrpetnmé Appticdtions, the
FcRn-binding Anibagdyasandye RAMRiRie e d & INtravanesls §usios ataiiataahiessdhaa 89, 20, 10, 5,

or 1 mg/min to reach a dose of about Ito 100 mg/m2 or 7 to 25 mg/m2. The route and/or mode of
administralfdfF eV A aepEriguptie tve mededs aednterhs bt (R EiREOSRABARMAHE R tive
compoundbfasede fp@piced drithzacearciaidifiahnidfpretactiibe ia@rrps doldbaga(ndtaapid release, such

as a 30controlled release, formulation,.including implant d microencaps d delivery systems.
Biodegradgl 'IrégeonchcL&%f)%éflzbaféOBg@/?é}]glr%ncs:érrll @gsl?@gl ) scﬁg?%%fseot ‘i/lllgr?é Ii/lﬁxk# gét%%%oﬁilyanhydrides,
polyglycoli¢ &€idiotioNagary, valyertheet &2 XHRCp 01y 14 GRSamsitkam ah§0ie (tHedsfpethiaprefparation of
such formylations are patented or Kk . JuStan g elease Drug
R U U e S e G R R
emboﬂirgfhysrmmﬁnﬂbowmay D Brafi¢ adahwsﬁéféd,prmdrh%m;wnwei&w iw&h%ﬁlimégiﬁr a? .
assimila i er. T 0 ' ' if.: i s9.0e enclose in
a ha%::l or se%?t8 éw'eqll%aéiﬁr? tcélt%sédI%ﬁﬁ%@%%ﬁﬂ%t{g%%%%gﬁr?céﬁp%%&ed (jlrﬁgzﬁ; i%{p the subject's
diet. For ori°fhei pevtictadminis tratiomyathescorf uBtic, HiayedDih eb fidFated wAlyerxdiigknts and used

in the formn ot aeS NG RIS, RUAGRIIADIFLY, HOclian, A RBURRC I SOV ARGPRRIONRLINKPS, walers,

and the lik&. 16 ag inister a compound disclosed herein by o he(fhan_par'enteral administration, it
may be 10bposssamdrs coahtiatdbAipBERd WathDErat 6388mivinterizghettoaspey pendifiana(aterial to

prevent its A@&%@E%ed cobfRRAGRMIRA CAMRPSHANARARRR.ARRIBIRLeRRC Witk imedigldevices

known in the art. For example, in one embodiment, a pharmaceutical composition disclosed herein can
be #dministésdeswRtingladsncuclig acidsderd IS irg ol Rt To i gBREY R Bifip, or 15implant.
In certain eypRgetisiants nabifieRadiRsing.anpad b ean Redpemdatenkieof syl prlRpesdstribution in
vivo. For example, the blood-brain barrier (BBB) excludes.many highly hydrophilic compounds. To
ensure thaf”ﬁﬁ%gfﬂ%laa Béﬁ]cg é’é%%%l?ﬁs sr%el’éc Slécezré" ﬁ%‘r%?ﬁl ((‘:Ire(i)csgét/'k%%&B%F%%%ﬂ%%?%%@%an be
formulatedpfitiriaganfleyrinlip esomdsn b ofitbthefiscaCofimiuiattuibg tindesvmned ceve, e.g., U.S.
Patent Nos. fgorh ettt 2odnd & %y ShARARABIET N Sequeiye one or more moleties
that are selectively transported into specific cells or organs, thus enhance targeted drug delivery (see,
€.g.,/.V. Ranade, 1989, %icé'ﬁagppgtrﬁnaxﬁs’)'f r%%:?%%)ar%%?gg&;ﬁﬂ@&&%%ﬁ%@% %g, 21%5?""’9 the
optimum desired résponse (e.g.; B gt’lllerapeutlc response). For example, a single bolus may be
administerdets $earetal Hivitiedt dbesdaineay bdiadingnsrtsiadiessabatiersinte HoseoRaVBEp@portionally
reduced orjpcrassat andipdiceiedbyhe g antiasuehiiadbe rneuticniiatienodtit peperially
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 30suited as
unitary dosages for the subjects to be treated; each unit contains a predetermined
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guantity of active compound calculated to produce the desired therapeutic effect in association with

the requir tical carrier. The specification for the dosage unit @r_m} ictated by
and direct%/g §§§g§1ﬂd§§rﬁ}%n (a) the unique characteristics of the active coméou'ﬁ ga%dg/?%%garticular
therapeutig, effect to\% chieved, and (b) the limitations inherent in the art of co unding such an
active con U or TS TR At BFL LAhSHGA T HA, R e S el Ay ROASTHE range for a
therapeutiefitytdrigneptay krobiceils.cfbtebtasd mdiogatiifinncan b pasdditdiosed tsergithds@the@0 mg/kg, or

1-10 mg/kgf@gvgigtiéml‘?ﬂ@btjgg%&a@ﬁgmi@ﬁt'ered, e.g., by intravenous infusion, e.g., at a rate of
less than 30, 20, 10, 5, or 1 mg/min to reach a dose of about Ito 100 mg/m2 or about 5 to 30 mg/m?2.

Dosage values may g with e iRs Aas severltaldhesraiiond ohnalalRd, fer  particular 10
subject, specific dosage reglgnens can be adjusted over time accorghng to the in |V|éual need and the
proféssiondiualgrefintrotihglgiaréo ma@nﬂh‘;s_téﬂng{mwéimém@n@a@%ﬂvzma@n o _
compositiags. - RIAUPAsaiicolcampasitonndiscinsad hersiRmakilyde 2 hesapeuticall

% 1€
effective amount or a propnylactically effective amount of an Felln-binding antibody 15disclosed
herein. A "WBHapsutidatyherRaralay ASufirrEmprdngaeamddihteective, at dosages and for periods
of time necessary, to achieve the desired therapeutic result. A therapeutically effective amount of the
composition mayAsngedduueiingnttifaptnesiniohinganeb i dommnsienuenigé refexs g waight of the
individual, and ihe.aRilityeiihepRrkady iRl 3 AesksdussRonas tthsipdiiduabutntharapeutically

effective amount is also one in which 20any toxic or detrimental effects of the composition is
outiRighe 85y HHBONSSr R FEoNR B PRYIERY AR ASOUTRISHID AFTRSNG KPS REBENHORE  In one
embodimegite aR dreRimbisdingsaqited sy ihysidaly assaciatet witina moizetyibaddmiroves its
stabilization and/or retention in.circujation ., In blopd, serum, lymph, or 250other tissues, e.g., by at
least 1.5, fa‘gj,ri Y oF %ﬁrfgﬁj‘.’%’()gp%xaorﬁnp g,’ Zpr%rF%ﬁrr?ﬁ@P?hgfﬁée Hﬁ%gdﬁaga%nbﬁeoggé%%?a?re@ With a
polymer, eNy. caGurstaniatyinorcidntigerie potintersidsuphysiopolipaiRylehs oxitssroepayethylene
oxides. Suifable, PAVIRGHS Vith MR YSHOSIARUR Y VI SR, RONIE S TR E-MBEIGRART Aumber
average weights ranging from about 200 to about 35,000 (or about 1,000 to about 15,000, and 2,000
to about 12%URsREK tetiekdedmapeaiabm inyp ek domaiR SeaRIRS AP A5 taio Wi ated to a water
soluble pobya@eressmRgiepiliic RERBIT I RelY RQRntgo Polyvinytaledhiediapdinetyvéngipyrrolidone. A
non-limiting list of such polymers include polyalkylene oxide, homopolymers a lyethylene
glycol (PEG%“&I%’E)T{)B%%%%eigﬁ%bfi‘ss,trpuc#%@éat re%%te e{(lja %%f?oﬁ%&g%xgé yfaﬁ'ergqgﬁesirellg 1%61'(1 block
copolymers thereof, provided that the water solubility of the blqck cqpolymers. is maintained. KITS 5An
FcRn-binding antmdvfﬂ&gﬁb@ﬁ’ﬁé?%meﬁﬁﬁﬁgﬁ%g fih Q‘ﬁﬂ?%%ﬁ?égaétc?sof%%aﬁ’én‘? 1R%it. For
example, thieakitdosdude s figramFedRebpifoting bexvyan yighigmaoarplobsiioohthiat iespleatdizsian
FcRp-binding antibedy, and, optiopall ' i mﬂﬁgy' ' i lerial can be
des@iptiveﬁ%&tﬁ&%ﬁé ,errrl]éF %éﬁ%gég}é?gé?%?l%?gﬁgﬁgt re aéﬁ‘?ﬁ’ﬁ’é@%@%@%ﬁéﬁﬁbed herein

and/or the ikt ravyraiolbinahiipfo afrsiaohery rrthichs imsaepnmebHERs R Tha frifSfhational

material of $hg,kitsd$ Pt fimited dadtsum Theare e Bkad bopaknthedriormatiraalmadsnalaean include
information abougtvl_ls)roduction of the compound, molecular Weiﬁ;cpt of %e com%o , congentration, date

: ) d
of expiratiort Batdh’rstctii SRS SRS SRTSIANA FR$ 98 1BHAYTH b LoRIs irit%ﬁﬁalrﬁ% [Rformational
material relatasntofubaigihe didigibetyite trend;prevanlingrddaginasis adisordeitbesanbigenherein,

€.g.,an au ‘@%“&%Qiég{%‘“ f e'gn @8@?&?%%‘&%}5%%1%&%%@5&9 YR cRNdgide
instructions to administer an FcRn-binding antibody in a suitable manner to perform the methods
described Hiesa3 o getarsainelitdisie wsisas ¢elagbifenmrommbuieniadmriistation e 4nd Heose,

dosage formsp&o%gga@aﬁ @fiaﬁmﬁiéﬁﬁﬁgea@@&%&%@km%@@n.l nreRe.aMoaRiant ifRauiriprmational
material can include instructions to administer an h.-An- indin(g antibody to a suitable subject, e.g., a

human, e.gPChURRHTPRORETS PLERER Fort d8Ch bR MBS R 78 YORRES FREAH-althfitis or
systemic upsis ehyiosiaiosishimopiekaipiesiive ofatpetalkeapanelioddastiuctiorstoddrmnister an

FeRp;bindigg Anihog 89 BRIERL" LN HRHS 8 ARSLSIWIRPRY NS ARpUaimRpe disorder.

cytotoxicity and/or complement-mediated cytotoxicity.
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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

photographwe.gnpsiizet or printed sheet. However, the informational mataral/camatg@isasprovided in

other formats, such as computer readable material, video 30recording, or audio recording. In one

embodiment, the (hiexnation adgivatesfaincdriiieckit (zcbatachanforef&icinely. gunsaphysical address, email

address, ng%h e ﬁ@'@m@@e M@fﬁ%ab‘f!@@é%%&%ﬁ%@ﬁhmﬁda '&F@ﬁe%ﬁk%ﬁ RHRsiAnEye information
cRn-bi na/o thods

aboutan F nding anti oé)y a rits use in the me escribed herein. Of course, the

informatiorféemale e Qimarse bip VR rbaiaambps atién P Rt CRR3dH/ SPR3akC

FCcRn-bindigprAtibodh e £RNMIROSIHRA.OEARR KikaNnUdR eiDRE siaredignia, sucitara solvent or
buffer, a stabilizer, a preservative, a flavoring agent (e.g., a bitter antagonist or a sweetener), a

fragrince SEBRRTEBE&NE gl NER B QTSR LLEAT: 16 MFRER % AdtdiffmiR disorder
described hadait 4enftheHiordiGid larthatienbodiystaad thp dsueppheamettsis aAltennatively, the other
ingredients,ca included in the kit in different compositi r containers than -:cRN-binding
oty 1T oo B e R B

antibody astiamentisaringrigiened. dpforasiiydmadRhcBintiysetneay asgsmeingith the other
ingredientsoyeRaRpINApga iy kO RIRKIER ITOHfOHGIe @ indiabidatiieghhdaphilzed
form. It is preferred that_ an FeRn-bin in{g antibody be substantially pure @nd or sterile. When an
FeRW-bind iy WGy e RS CAY QERA™Y. 1B GRF SENTREINGRE AERSt LOhtior %S préferankyi€%n aqueous
solution, witB% sfest ehagumeus,shéutinibdaBirgrire lanmed. ddtEtre lydRmbinding antibody is provided
as a dried form, reconstitution generally is by the addition of a suitable solvent. The solvent, e.g.,
sterile water or buff¢argan epiieaaiyoae e vidatdadhekin Thekibgrbilialgee: one @pmere containers
for the composition.containing an FeRn- 20bindjng antihody..In some embodiment e kit contains
soparate CUaHerE A S A R0t eSS B e S kel For
example, tlaet_:blgm_@bgﬁammm_aigﬁé, égﬁfaii@iﬁjrﬁgﬁbbttﬂldtwiaiﬁﬂnwmge, @nstaherégfonrpentisned material
can e contained ik 3DIAsNG SRRYEI5ARCKE M AR SBRRdimeNIs dhe AeRARIRKIEmMents of the kit

are contained within asingle, undivided container. For example, the composition is contained in 25a

bottle, vial oighfrihgthiabeasauabren e Adng aciff ARANSASthiatevar PR EERMEsPadabel. In
some embgghimentsedi it uda® amiksalid{radd Akapskholindhdduateaniaing seqaghieontaining

one or mor it dosage for e.g., a dosage, form described herein) of R _n-binding antibody.
For oxample O R TR L R B R R ST p TRt R STEY SR et
containing acgis)y lrasiit doecobadef bR a-birghhgrégianiiboei{abbhrid6rmine g ihedkisecdn be air tight,
wategproof (e.q,, | [ isfure j : ighg-tight. WO
ndMRGINEARIS 1 CHADIES e, Qr evapRIURY4 RO UGG N
200% 131735‘%3%#8#8@2009%02536 T%Ee\ﬁg%tioﬁ;%rly%ncludzs a dévglce s‘ijitable fcl)rnadministration
of the comp@éisition, e.g., a syringe, inhalant, pipette, forceps, measured spoon, dropper (e.g., eye
dropper), swab (e.g., a cotton swab or wooden swab), or any such delivery device. In one
embodiment, the daviseliedrramplefianpiadievite akararidenbuiniorney oses af kst Sifibody. The
disclosure galsqdratmesmpoathpgrafiamaingma&itos &hRY aRTRIRIRY &ampRaaenisAsecribed herein.
TREATMENTS Antibodies that bind to FcRn and identjfied b)étb‘e method desgribed herein and/or
detailed hePEIAIE PRASEINTS RISAUSFSRRRATALY PRRRINra 20 BhibURRS BRI Adffifhidered to a
subject to teeabipteyertipApatioy didgnpsca vapepy lafichsd sexsedndl imdéng torutdinmmiind,disprders, or
even to cells,i r 2dNAGtro X VIVO. The term "treating” refers to administering a
therapy in é?’gr%él%éb m%a%r?éhg\gh%r/géﬁgagg eac\ﬁsgqt%‘?'r%%]%\gjgsés'condition, symptom, or parameter
associated with a,disaorder.or.ta prevent progression of a disorder, to either.a |stically significant
Cogre or 10 a ceg Tl CULBI 01 aHE CRITED 1L WRUBIT AR EVECIVE S SLA b LR OB hode can
vary isdepehelierf, seftheisabpedt fadd nhay e dailesedbtes the sUbjecond persciectoofmbatiathuman or a
non-human apimal, %-%tﬁﬂ?%&‘d%@ p&ryr&abomon'[mggﬁRn-binding antibody can be administered
in a therapeutically effective amount, €.g., such that upon single or multiple dose administration to a
subigt, the subjegl.exikits 40, AGliRIAURN Al SYMPLAMS AL & AIRGIIRT iy AL MEE disorder
(e.g., rheumatoid 20arthritis or systemic lupus erythematosis) or ot a parameter indicative of presence
or risk for therelissgmsaee of the binding agent, e.g., the antibody, without abolishing or without
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Exemplary disorders which affect many organs or localized organs in the body include: Multiple
Sclerosis, rheumatoid arthritis, inflammatory bowel diseases (IBD), lupus, and ankylosing spondylitis.
Some of th&ee2disarti@ng are discussed below. In one aspect, the 25inventfi¥ fregioEgpathods for the
treatment of cancer. Still other disorders that can be treated using an FcRn-binding antibody include:
sclerodermahsBjogabp'sisyingroheloGoddpastare’disyad porfiesstiiegEnersapaidulsidatoss)polymyalgia
rheumaticzf\n IEEHEF’QE%%E‘?”“S /gian cell arteritis, alopecia areata, anklosing spondylitis,
antiphospholipid syndrome, autoimmune Addison's disease, autoimmune hemolytic anemia,
autoimmune hepatitis,, 30autoimmune inner.ear disgase,.autoimmune lymphgaproliferative syndrome
(ALPS), autoimm e s b L A B e R o
cardiomydpzeisy nersisonspiete Crstmiatitiationroticr faageoterphardegitamdninsentiehapmidrome
(CFIPS), cinflanimatonaewyrltriing AR NEHRRANY, ricaticialRematigridacold agglutinin
disease, CREST Syndrome, Crohn's disease, Dego's disease, dermatomyositis, juvenile
dermatom%éﬁf@cﬁ\{s&'&@%%’;re@%ﬁfpﬁ%i‘)(’é’&‘iﬁr%dﬁﬂ'ﬁﬁ%'ﬁ‘?%{: BERBRSHIOARAR (B BANIEis, Grave's
disease, GutiainiRaus syndiemea, Mashimala:s dycapdiis, idippathio ) mengty-ligigisaldiopathic
thrombocytoQ%rl]tir%sQur alI’Ea’&I:IigR’al mr}ggxlgropathy, insulin dependent diabetes (Type I), juvenile

L. It 4] . . . . . . .
arthritis, Menieres |seasé, mixed connective tissue disease, myasthenia gravis, pemphigus vulgaris,

pemphigus foliacgyus, parapegplastic pemphigus,. perpigious anemia,. polyarteritis. nodos
polychondritis, ioﬁgﬁ/b% %lﬂg(wﬁ?ﬁﬁ%mo s,pﬁgfﬁﬁyf\\@% rfﬁ%ﬁ%ﬁt?gg%%ﬁ/ﬁﬁggﬁ?g} derna 8%1yositis,
primary agaﬂ}{maglﬁhhtbfwmiacwi{mfary iﬁlt&rﬁ@t@bﬂspg&@db@&d%&nh@@ﬁgﬁmﬁéq%, Re_if[er's
syndrome. emalieag A R YaIBo AR sy nekame, TREBURSL AR sy wieslal yg.coltis

uveitis, vasculitis, vitiligo. i In some embodiments, the anti-FCRn binding antibody is
administereterernasiahas i drdte dYpisrAbetitahmspageriaiiihe M RpIBAATINO a%fSsome

embodimeRts,ihgiantah GRBEsHEgrantRoshHepdidv RisRe Ml sdpgstheheriaveratanti-HLA
antibodies. In some emt%fdiments the level of anti-HLA antibodies i§ S %pressed in connection with
organ tran§PIEMPRTSHBAERSPHERNiSRERISH CERMRTRIIAG BRASHACE W98 SEMBES in "Pharmaceutical
20 @Gompositidite:dtBuitable, dgbagseglafchamidetieshosgtbyiitdep et ayriatenagel andowkight of the
subject and-th ri r ok badi itve-agentg to inhibit or
reduce an %ﬁ%%ﬁgb%%ﬁt&%ﬁ%&%&%é%? rﬁl)aiet%?a{? g#[?ggﬁ%gi%%%ggfand thg FcRn. The
FcRn bindeaiemapidsndangte ¢se debvaen St at AmariasitsBridielules, e.g., a 25 gene into the cell
for gene therapy purposes into the endothelium or epithelium and target only those tissues expressing
the FcRn. The anfilipatpbyisaticsByue@estydampant veferstioahamontieltaeiys. abagnegstredapeutic
drugs, a cqmRRIRdaIpittdaionmaesdas Ak RIRA S Jhngalnorhanteiah REgINLBigkegical

proteins, and mixtures thereof. The cytotoxic drugs can be intracellularly acting cytotoxic drugs, such
as sHort raPig@ AR IfotPEnitsrd IR GRARGHIRG ofdP Sk ahip 6o diso rtasngdintgieeti&rgy a-emitters, as
described Bty iaNE RO IBE/ARRGTHISBO0R406200f therdpethizahseffebpotypapiide toxins,
recombinant nucleic acid techniques can be used to construct a nucleic acid that encodes the antibody

and the cytotoxin AQn3-AalyRapiRe:sNRapark AR aabhastrans aiisaahflasioRsmbhgsacgmbinant
tide isolated.

nucleic acid is ﬁen_ex ressed, % ., in cells and thelencod d fusion o!:ycpe X
5Alternativlé:7§'ifl eéeﬁ&ﬁgﬁg?ﬁa?n% 5%&?6’618)9 8&?8%“88&5?@8 : osﬁ%jﬁné;ﬁerféy Pé]ngé idh emitters, for
example, mmﬂgi&ﬂté}m;isﬂm wib&lentae)gemiﬁea,Mﬂghsﬁh@aloca@z@mewsﬁ@m@sqn’sﬁn a killing
of sgyeral Ssﬂsﬂm}%ggg,gﬁ%m%s%s Qrﬂ&&e:ﬁa@éx%@,s&%ﬁa's%iaeql&awﬁua@égaat've of the

Therapeutic Use o labeled Antibody in Cancer Therapy”, Monoclonal Antibodies for Cancer
Detection &AEHTREraws) athalinpid stcandamine spid onns: B1GacAbsrasRiecpheYs Po855°%ther

S;étable rg%i%k%@&@n@&iﬂ@b}mam saiiiees, &I.gl.c,:f% a&&ﬂnglé’dﬁﬁ Bibaachg ;wr%ﬂe, mitters, such as
I86Re and 9317. Moreover, 177 Lu may alsp be used as bath ap imaging and cytotoxjc. agent.
RadiommUPRRTALS (R O AT CAELIRR AT P o0 AR AT S arHSl e
clinical invéstigatiast e dreadignificaiatideferdrcamath@gphysical characteristics 150f these three
nuclides and as a result, the choice of radionuclide is very critical in order to deliver maximum radiation
dosedo a tissue ofégterest sthitahighemnbsate@ngrgy. paitcie shokO93 meayubacg ddshfioy) oy tumors.
The relatively low energy bet ticl fl ideal. hut invivo dehalogenation,of radioiodinated
molecules s ”%‘3?85&%’%%%?%%% dg}gi]ngioe?féglé}l éﬁgsa%%}ggé%yﬂh %%%Qt?g%%nikzogfn&%% ﬁ}g?/v energy beta
particle with only 0.2-0.3 mm 20range and delivers much lower radiation dose to bone marrow
compared to "Y. In addition, due to longer physical half-life (compared to 90Y), the residence times are
higher. As a result, higher activities (more mCi amounts) of 122Lu labeled agents can be administered
with comparatively less radiation dose to marrow. There have been several clinical studies
investigating the use of 122Lu labeled antibodies in the treatment of various cancers. 25(Mulligan T et
al., 1995, Clin. Canc. Res. I: 1447-1454; Meredit?RF, etal., 1996,1 Nucl. Med. 37:1491-1496; Alvarez
RD, et al., 1997, Gynecol. Oncol. 65: 94-101). Use of the therapeutic methods to treat

. - . . . . . . . . #
autoimmunity has a number of benefits. Since the antibodies specifically recognize FcRn, other tissue
1c enared and hiah levvele nf the andant are delivvared direacthvy t0 the cite where tharanyv ice reariirad



30monitored with clinical parameters. Alternatively, these parameters can be used to indicate when
such treatment should be employed. An FcRn-binding antibody can be administered in combination
with one oMot ihezxisting modalities for treating autoimmune disord@SHASLUWYHGNA8E not limited
to: intravenous Ig therapy, nonsteroidal anti-inflammatory drugs (NSA1D), and corticosteroids; and

a_nti-inflamm@lmyet_ﬁéatmgmm dachas wpﬁmnﬁs%r,aﬁ&m?&%s%?/amyﬁm9@%ti@i%,
OO SHPRIGSRIYE 90 .0 o EXEIRRANR A Pulasan (3. RiBNS.IARANED 400
y)ethyl-ra op h h

(2-hydrox amycin etc.; cyc osphamide; azathioprene; methotrexate; brequMar; FTY 720;
leflunomidbybrifize Hdse seifpcophabof i coriit phetsatatbi ghbfeting st dabrgeséfiualine;
immunosuRREBsNS, RAACCINALARIDOLIRS sRa84d. MR AGIBR! ANtasias trisskasiadrceptors, e.g.,
MHC, CD2, CD3, CD4, CD7, CD25, ?@?@ 87, C 45,%% CD58 or totheir ligands; or other
immBnoméatiatbA e msBtntsne G2 ety RERY Bt Bt RaLoR idRiBUle inhibitors, e.g. mAbs or
low molecular weight inhibitors including selectin antagonists and VLA-4 antagonists. These
combination therdfidgiealsig81Hssres ¢an Pﬁﬁiﬁ}ﬁ%‘h‘f&ﬂlﬁéﬁ‘?@j pEdiReEethork Pf8Pthe treatment or
preventiorsgitialleal aésxenoiiait de R @neToRiE, visttivrhiak yilacnpatanedisasgdeandr an autoimmune
disorders. ULTIPLE SCLEROSIS . ltiple sclerosis (MS) is.a central. nervous system disease
that s cha USSR AR S sa 5SS P ain i o SR BRI e
identified byplortefigseshablshtng 8. eladhaodivlef blivitwliyrosiimitody shaw ddiifierdrioy. theg-workshop on the
diaggosis gfMSARoSe R, AL bIaNANT2TA989), MS Ratsssty dlanased by evidence

f
of two attacks and oligoclonal bands of I_:gG”lrl cerebrospina fl’u’jd“or by combination of an attack,
clinical evitfemee BN 16 SIBI an VRGO N B5ME of RFEEMCerdsitasin A flfd *eneFucDonald
criteria carsalsp fesisalistingiapabze;Md BalieRe ralthelhale20fi)-Reconmanded simgsaestc criteria for

multiple sclerosis: guidelipes from the Internatiopnal Panel on.the Diagnosis of Multiple Sclerosis, Ann
25Neurol é’@)a:ﬁi%-ef%?.a'%ﬁ%gmgﬁoﬁgldac% z‘ﬁ%% ¥s n?ﬁ%eaﬂ%%%rﬁﬁ’e\??&veeﬁgethgf?&ﬁga?ﬁpairment over
time to be used in diagnosis of MS, in the absence of multiple clinical attacks. Effective treatment
of multple scierodie GRPE oL SHEH TF JBSEvE TRHBRAA)EEHAE foRWIN e SR Bhr be used
to gauge effentivimelRsCofittibatiiee bl T viekeriipkdeyifoaridegadncladeasE DS S Kehgdet disability
status scalg), and rance of ex ;}on '0 oRange Imading). The EDSS is a
means to g’%s earlgz f‘?}%gf ?mﬁé?rﬁ%ﬁagﬁ‘@r{%%’s" %2%%2 %lSt(N%%%g égy%?% 1‘4[1@44% 1983). Eight functional
systems arelgoetiated i iveofirompausshiormpdtlaB i Bl6eRAMS ARTABARICBEIETlY, prior to treatment,

patients arg eyl ferinspalmantdithe Jelauying Ry siams: pymenidads cenehsia trmiastem,
sensory, bowe] and bladder, visu?l, cerebral, and other. Follow-ups are conducted at defined intervals.
The scale AHHIBEHBAAEUSFh ) ‘ﬁf‘fé“(‘&‘é’aﬁh’%ﬂ‘é’?wgﬁ.%%’é% SR GOPHHNEED Bhan indicate an
effeggive tresimining eribikeyAdthd\beurpdud6 1o i8ed0laldd dirameténdemiplary. sy byptssapsassociated with
multip!e SCL%%LSM&%%?%B br% Ctlri%g%%g with the methods describeq herein, include: optic neuritis,
diplopia, nystagmus, ocular dysmetria, internuclear ophthalmoplegia, movement and sound
Phosphenes, afferept pupfliany, defet, Raresisy monogarcsis, parapaissis, nemiparcsls, quadraparesis,
plegia, paraplegia;, hemiplegia, ote?rap egia, quadrap egla, spasticity, cFysartha, hhscle atrophy,
spasms, crionptiehipplotoimiadelatadsiasygtionasd wigokynisbebithents lefjthy irthentien ¢aotdrop,
dysfunctionalreflexss, parasaiiesid. AnRs e 1RREalifn AeLQRahiGRNReurogenic pain,

I'hermitte’s, proprioceptive dysfunction, trigeminal neuralgia, ataxia, intention tremor, dysmetria,
vestbular aebadiasng E shkena e agdsh s RRo RFTESa, frequent micturation,
15bladder spasticity, flaccid bladder, detrusor-sphincter dyssynergia, erectile dysfunction, anorgasmy,
frigidity, constipation, fecal urgency, fecal in%%ﬁ' &fc}% ression, cognitive dysfunction, dementia,
mood swings, emotional lability, euphoria, bipolar syndrome, anxiety, aphasia, dysphasia, fatigue,
uhthoffs symptont igafsiioesepsrayendaeflaxmantisdading aidtride eplrothade ditite 85idr prior to human
studies, ans@ﬂ@h% Rl GRRdR6: YRR taaYalals dbe elfisar: oﬁwémmﬁéwmgm@ﬂwemplaw
€ p

animal model for multiple sclerosis is the experimental autoimmune encephalitis (EAE) mouse model,
e.g., as dedftsitsaone @fUBRSF S¥arc @ eRfitiiic. TAeBe8) 12224 £6:12 S8 soh i BOUl s S&Tkunol.
(1984) 132564307:2401), and Traugott (Cell Immunol. (1989) 119: 114-129). Mice can be administered
a first and 25second agent described herein prior to EAE induction. Then the mice are evaluated for
characteristic criteria to determine the efficacy of using the two agents in the model. IBD

Inflammatory bowel diseases (IBD) include generally chronic, relapsing intestinal inflammation. IBD
refers to two distinct disorders, Crohn's disease and ulcerative colitis 30 (UC). The clinical symptoms
of IBD include intermittent rectal bleeding, crampy abdominal pain, weight loss and diarrhea. A clinical
index can also be used to monitor IBD such as the Clinical Activity Index for Ulcerative Colitis. See

also, Walmsley et al. Gut. 1998
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Jul;43(1):29-32 and Jowett etal. (2003) Scand J Gastroenterol. 38(2):164-71. An FcRnbinding antibody
can be used to ameliorate at least one symptom of IBD or to ameliorate a clinical index of IBD.
RHEUMATRODMARIBHRET IS 5Rheumatoid arthritis is an autoimmune inflarR@®itéipeigeass that causes
pain, swelling, stiffness, and loss of function in the joints. Rheumatoid arthritis often presents in a
symmetrical pattern. Theidiscase ganadffect the wrist joints anddthediager joints closest to the hand. It

can also affeghather Rs-RkHe Rady hesides hedeinis. 4n adsition. Aeqple wifadhenmatoid arthrits

may have fatigue, occasional fevers, and a general malaise. Positive 10 factors for diagnosis of
rheumatoid-&ftthnitis inCRIGERHE “HIEUHTASRMEC O Biot Y At GEy G GRREGREBEY. An
FcRn-binding antibody can be useful in treating, preventing, or alleviating rheumatoid arthritis or one or
more symptoms of rheumatoid arthritis. LUPtS°S§8femic lupus erythematosus {8153 AN
autoisnmune gimarder that teadsriecAbnflsgnenatioreand.damsage to. sancos -bodytissgess SLE can be
mediated by self:antinagies, diseled aaalgsLis, au DAA-bUpHS can AleEmARpRHS O the body.
including th€ joints, skin, kidneys, heart, kings, blood vessels, and brain. Although various symptoms
may present, some of the most common inco!ud extreme fatigue, painful or swollen joints (arthritis),
unexplained fever, skin rashes, and kidney pto lems. Exemplary symptoms of 20lupus include painful
or swollen feifif¥tineSFiRe Ve A AR e MEN At RATES AP RE At PRITRCPEH SRIFFEASH may appear
across themgeg and clieeksN RasnasrATAP Y SURGTE BT O SREWRET T iSRS IPPRKEATAS, shoulders,
chest, and hands. Other symptoms of lupus include chest pain, hair loss, anemia, mouth ulcers, and
paletor purple fingers and tegs:from cold and stress. Some peopledatsa experience headaches,

dizziness, depression, conflysion, Of2ascizMie SRRl vedasiprs o1k E-diagpesis dncliude circulating

anti-nuclear antibodies, anti- DNA antibodies, and anti-Sm antibodies. An FeRn-binding antibody can
be useful if+f&ating, PrEVEtNG. Or AfSvIAtig SEE OF ONa o More Symiptoms of SLE. Lupus, as used
herein includes cutaneous lupus and lupus nephritits. IMMUNE THROMOCYTOPENIA (ITP) 30ITP is
a disease of increased peripheral platelet d&stAf{3f, where patients develop antibodies that bind to
specific platetetmemiweme ORI NTPIes Bt B piafo B @Rt otia S CopsgRRe tiéPlatelets, leading to
destysctiontbyamnacrophagessiiienmtoiatraatilEvhevegenealy swvalwed-aippressing the immune
system, which causes an increase in platelet levels. An FcRn-binding antibody can be useful in
treating, preventing, or alleviating 1&hsaeanees more symptomsytheneshkisAMIKYI:OSING
SPONDYLLTIS,,y AnkyIpsing fRandyliis: isanau4ioimmune disorssrthabnetanly-ategts the spine,

but may alsé affect the hips, shoulders, and knees as the tendons and ligaments around the bones
and joints Be&8hie inflRFASE: YRS RGP AT S e R R TSy SRVt TR EE to affect
people in late adolescence or early adulthood. An FcRn-binding antibody can be 10useful in treating,
preventing ol @ffdliatP S REIOSAT s p 6B/ Ifths N6 bhe or more symptoms thereof. PEMPHIGUS
Pemphiguszissan:autommargoendisorder tisabaffects :mucous membranes and the skin. The disorder is
characterized by the generation of auto-antibodies against desmoglein. 15Desmoglein 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 disorderc\vidlereinQearanithoiiandar ges desmeg|endicto phighisdalicaeus
auto-antibodies a ain% des\rgggrlein %@Le?gﬂerated..érhe thirg ty/ge, masizc mrrljggigiga%rder is
paraneoplasset"i’é'%le ‘ﬁhugﬁé?‘ Sk o%?%%ﬁ?éssfﬁrugeé}f %esrrﬁgi{)?g}gnsfyan WRICH 1S &85ociated
with canceisdudhcas bfitipkoma. sEhectisorderdragmennimuoly dingnisgudy withenhttoiigyist by the
appggrancgea[léggegkin and 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 Rituxin&al?’a(%{iitu%%g) 25 CANCER "%gncgﬂr}'g‘sigbsu lyﬂsed herein refers to an
uncontrolled growth of celfs which Interferes with the nor aﬂunctionlng of the bodily organs and
systems. CRAraramihicHIRIYPAAS HSPSHRER Bri g RTAITOEHIGH HAG SEENRIRSY YPG BRRSBARVEVENtually lead
to the deathy of the subjagk SPibretah taefnctiorabgeieriambinnetthe affpaigshosgapsefzarcinomas

are malignant

B2 microglobulin

30 ﬁz:nuhuman: KNGERIEKVEHSDLSFSKDWSFYLLYYTEFTPTEKDEYACRVNHVTLSQPKIVKWDRDM (SEQ
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cancers that arise from epithelial cells and include adenocarcinoma and squamous cell carcinoma.
Sarcomas are cancer of the connective or supportive tissue and include osteosarcoma,
chondrosareGraeHht Wastrointestinal stromal tumor. Hematopoietic canceP§BUgHeRMIReémIa, are
able to outcompete the normal hematopoietic compartments in a subject, thereby leading to
hematopoiébic#zikire (in the form of anemia, thrombocytopenia 5and neutropenia) ultimately causing
death. A p@esprRof ordinasvskilliiHHe 24678 15 25K 2CaRE B IS RYSATCORMRKERFGHIGMA S0
hematopoietic anfer. 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; 10gastric cancer; hematological neoplasms including acute lymphocytic and myelogenous
leukemia; T-cell agute lym hobla ic leu emla/I homa; ha ell I ukemia; ghromic myelogenous
leukemia, multlplég myee|¥n ryAqbzegsas(‘:bmaﬂagr] é)ecr?\?an di:r g O cgllallg e&k‘nlft-gtl ﬁ/r%pr?omg
intraepitheliat Indoibiafrsvinet stiqueBewen's disease and Pagers disease; liver cancer; lung cancer;
lymphomas including Hodgkin's disease and lymphocytic 15lymphomas; neuroblastomas; oral cancer
including sErfahbsredtetdreinsmaliovarianreancer including those arising from epithelial cells, stromal
cells, germeeeltsmndaTesmochyatakcelsT pancreatic/casse roprostateccarary reetalrcancer; sarcomas
including leiomyosarcoma, rhabdomyosarcoma, liposarcoma, fibrosarcoma, and osteosarcoma; skin
cancer incle@i AECHRSIBFRAFRE KEFHETSCSArEARTAN BALS CENGRICEAREEFC AP B IAGTITS €&l cancer;
testicular 20cancer |nclud|ng{f%§rm|nal tumors such as seminoma, non-seminoma (teratomas,

chofBcarcintha)  SthsHaT B?E”é?ﬁf@‘éﬁ»?ﬁ%&f?ﬁﬁ?&%%‘é‘f&%&ﬁ&@??ﬁ‘éﬁ?&% throid
adenocarcmoma and medullar carcinoma,; and renal can cIud and Wilms
umor. Ot e e B B B B R B R e T Ui
25Fatn me@&@&%&%@&m%ﬁm%&a%%%ew%@&%&%%@gqés&aazbe antibodies
described herein can be used to deliver macromolecular drugs, e.g., antibiotics, and/or small
molecules @ f8tesesdecdtencthetaivsritay e-sufteripe:tiem o condition orcdisoraaide.g., an enteric
infection or metabolic disorder) that requires treatment. The drug or molecule for treating the condition
or disordermande conjigatet taceFrRrcB8nd My Arttiodirandradmads tIreEREeecE e nant woman
who has an in utero fetus that is in need of treatment. The conjugated FcRn-binding antibody binds to
FeRt and @CHSEBEAW O 200 PO PG 7e/ 528000236 AFANSHTE ATt e Fetis Via the placenta.
The fetus receives the drug or molecule treatment. IMMUNOADSORPTION In some
embodimerts: WW@%E?FB?&@W%" TR e TR B AT S AN TR A e TREFSPETtic antibody

from an indjyidual. \n some. stbodments e ywanied Snerapeuli a0ibod s g, antibody. In
ant

some emboglmen(ist e unwanted therapeutic an ody Is an anti y suc as Natalizumab
(Tysabri, Biggen el Elan), efalizumabdRantiva GelgisshshovasizumalvasincGenentech) and
Fc fusion proteins such as etanercept (Enbrel, Amgen/Wyeth). Natalizumab monoclonal antibody
therapy hagdfbeemnassesiatedwithddregressie-Mulifoeatleukoencephatopathy-(Rit ). Depletion of
the therapeutic antibody from the bloodstream and/or the rest of the body may alter the progression of
PMLzo T BOmEs eNth oIS ANET tEEIrIE NECREAR DL presentetaiereit-RIadse TBMmbined with
methods to remove or partially remove therapeutic antibodies from the bloodstream of a 15subject. In
some embaARAGPASCAREAGABECERAT A NSEHES PreSETHEd AT THER A DRCEERWSIER VAR capture
protein that can bind a thersaﬁeutlc antlboﬁé/ the combinations resultln% In an increased clearance of

the therapetffé SRBEaSTronT thEBISHASHERS TR-ESHIE SO mERTS ﬁ%‘%%”fﬁ%sg?%moval or
partial remeyal gl {be teranelicantibady o thie-lioarstieam ol a subiedl s aspa.exchange
5| odies can mini

(PLEX). In some Smb ments, the anti n anti Istere to a subject

undergoing plasmaexshandss1asens embadinents the ant-FeRaARIRRMIRS Laake Used as an

immunoadsorbant for FcRn in the plasma exchange process. In plasma exchange (also called

aphekesis oi-ptasmaphecesiadlonddsdaken frarcthehodyend plasmecentainiag:andinwanted agent,
such as cholesterol or a therapeutic antibody,
CTGACCATCCGCCATTCCUGACTGCTARAAGCEAATGTAGTCAGCCCCCTTTCATGCTGTGAGACCTCCTG

GAACACTEECATCTCTGAGCCTCCAGAAGGGETTCTGEGCCTAGTTGTCCTCCCTCTGGAGCCCCGETCCT
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25 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
processedBldatPmtdiiiié body. The removed plasma comprising the unwafftddiagiitearde discarded
and the patient can receive donor plasma or saline with added proteins in return. In some
embodimefSERERTSTECAATABSCSF PRSI A ERaRGETRTAY TR BOITEEHE & TRIROVErHTE Tihwanted agent
from the blood or to lower the level of the unwanted agent in the blood to an acceptable level. In some

embodimePREIREBIGOA R SR ARPANSP2O0 A FIFPE TII82009/002536 the unwanted agent
removed, before returning the blood to the patient. Methods of plasma exchange are known in the art
and are described, for example, in US 6,960,178. Plasma exchange has been shown to reduce

therapeutic antibody levels in the blood of a subject and the restoration of homeostasis (See e.g.,

Khatri et al; 20097 heciielrig g7 segpecs £69h exempipny by masdis Reteipeusr ulsndemz gt as

natalizumabprpr Redamrseditieidaleadidlasmaaiseign by contacting the blood with the capture
protein Staphylococcal protein A, which will bind the Fc region of IgG and remove the IgG antibody

from the blordstesracsdthereapive Rigiemseandesrd fortiferentisebipearntibasties. In some
embodiments, 10the anti-FcRn antibodies can be used as a capture protein in the plasma exchange
process, resghnginaAberrmsvacoé FeRACCHDIMA S HIcDOS e T At sredBriacrsasiFng the amount of
"free" therapeutic antibody. The resulting "free" therapeutic antibody will have a shorter half-life than
antibody pFESERTPITEFRS TREATHBETHCAREIGE tanP BE FRRTADEBFORT TRECBRIGITTETESRRAENT with a different
capture protein (such aSJ[orotein A). In some embodiments, the anti- 15FcRn antibodies are

administer88 5 2P HatEHt da ST BIESIE BXATARGE SIS EhBEGinTaRtE e anti-FcRn
antibodies | il ' L, ., ng. g some
emk?§dime§%%?i%%%¥é¥ag %é?t?gr# %ggﬁ%%g?ns a t@%%%%?%@ﬁg%gégﬁg}%gh with
immobilizeg-apti:EaRa apibog-aReh rproabized RIleMAr204 Raue embadisagpis dhe anti-FeRn
antibodies presented herein can be used in "rescue” therapy for therapeutic antibodies that have been
administereghanc:have-shemnanadverse eifechdrsome mhedioensc aranizéaRacantibody can be
used as an alternative for plasma exchange. The administration of an anti-FeRn can accomplish
therapeuticeanibodyde pheton ARPRARCHRT TS TBI0Tiated TWtbCplsirrgirerssisas:plasma exchange
25such as vascular access, citrate therapy and donor plasma sourcing. HUMAN LEUKOCYTE
ANTIGEN SCCTCHERASFEEIHEE e ErTeAS IR A GrESERE PERITGES Atd aiTtigeri®orf-iif€ outside of the
cell, which are subseq{ueggll%/ﬁrecognized by T-cells, which in their turn can activate B-cells. The panel

of FIPA geHBS S ERRBIE TSGR 10T Se s Aty CH SISRGAAGAR LA SOEtIS “non-self wil
result in the lpdyolion of A LIRS Jeshanse. 1o, general s ee dferent g Jiagsselr HLA from

the self HL stronger the immune response. For instance, in the case of organ transplants,
subjects with,sipilar-+ik A geRas LSRRI AANRIPHS-FHe TP ELa3ReBS adRara] -specific HLA
antibodies have been found to be associated with graft failure in kidney, heart, lung and liver
transplantagigaccordncsame embadimentsathednyentian prawdescneihads {ogdhesdesgeasing the level
of "non-self' HLA antibodies in an individual. Decreasing the level of "non-self' HLA 5antibodies can
result in the=wppressiarroianimarie response tecgaodanrrrbrgarktremspieatiagion. In some
embodiments a person that will be undergoing organ transplation is administered an anti-FcCRn
antigddy. ISEBMENEbodiments a person that is undergoing organ transplation is administered an
anti-FcRn antibody. In some embodiments a person that has received an organ transplation is
administered an anti-FcRn antibody. Assays for measuring the levels of HLA antibodies are
well-known in the art. DIAGNOSTIC USES Antibodies that bind to FcRn and identified by the
method described\RexsimRiat o eleianed hrereircn&ReofingtRdPskdArnnisrecdnhsin SiMtitRies. 15In one
aspect, thq@ﬁggw%g@ﬁ@§a@iﬁg@stic method for detecting the presence of an FcRn, in vitro or
in vivo (e.g., in vivo imaging In a subject). The method can include localizing FcRn to a subcellular
location, e tsethecndasamenTie.rad a0 pedkide: (i) contacting a sample with FcRn-binding
antibody; and (ii) detecting formation of a complex between the FcRn-binding antibody and the
sample. Themethodaranaisocmd ooe: comtacting 20aceferencesannplect@gsaaccont@rsample) with
the antibody, and determining the extent of formation of the complex between the antibody and the
sample rel&8FEXE- T8 SETREFOF i€ G eTerEAEEr SATAPRECACCHaMEE T T C L SERtSHEBNSRfhificant change,
in the formation of the complex in the sample or subject relative to the control sample or subject can
be indicative of the presence of FcRn in the sample. 25Another exemplary method includes: (i)
administering the FcRn-binding antibody to a subject; and (iii) detecting formation of a complex
between the FcRn-binding antibody and the subject. The detecting can include determining location or

time of formation of the complex. 35



The FoRn-binding antibody can be directly or indirectly labeled with a detectable 30substance to
facilitate detection of the bound or unbound antibody. Suitable detectable substances include various
enzymes, prOSHEIGHBuUps, fluorescent materials, luminescent materials Bhd/i2da&Ge&materials.
Complex formation between the FeRn-binding antibody and FCRn can be detected by measuring or
visualizing"eREEFTRECARPBTE) TTEAREAE, Bhé TSERMP ST B BLIRE BRHIT0 8T S CERVETRIGAAT detection
assays can be used, e.g., an enzyme-linked immunosorbent assays (ELISA), a radioimmunoassay

(RIA) or tisH & TGRS BT e T BT A e T ER AP T antioddy) “the presence of
FcRn can he assayed in a sample by a competition im 0a tlizi n labeled with a
detectable sul 6@{5%%3% AR nrnggrezcg Fe n?glﬁé%]% é%[ﬁ%ﬁ%&%%#é% g%?n%ﬁéq%%ﬁ?f assay, the
biological sample.he-dlabeled.slandards.apd-the faRcbinding aribedyars Gamined and the
amount of labeled standard bound to the unlabeled antibody is determined. The amount of FcRn in the
sample is inveIselyBRparienalieihecamaunt@hlnkeled standatd-hoursttadberbeRn<binding
antibody. Fluorophore and chromophore labeled antibodies can be prepared. Because 15antibodies
and other proteinscabsorbright travingoaenEiETEhs: e e 2dEnRsr 8B4 AmA A tisg TlaorasedAt moieties
should be selected to have substantial absorption at wavelengths above 310 nm and preferably above
400 nm. AARSAEET B SUREBIE TRIGESEEAC APEF ERFERIO PHOTED Fe e enpetf By StRyér 9968, Science
162:526 and Brand, L. et al.,1972, Annu. Rev. Biochem. 41:843 868. The antibodies can be labeled

with fluore SR TR BIITErE G D C R AT O PR S d T e s STBREE thbse disclosed in U.S.
Patent Nos, 5 940,675,428 147, 304,306,130, ONE. 100 ALIBIESCES B pumber of e

desirable properties described above is the xanthene dyes, ch include the fluoresceins and
rhodgmines, Another srosroffluarescent-campounds-ata the Rarhiayamines. Raeexlabeled with a
fluorophore or chromophore, the antibody can be used to detect the presence or localization 250f the
FcRn in a samplevegeisisglugrescertanicrossapyaisuatt asconfocat arrdecomaitton microscopy).
Histological Analysis. Immunohistochemistry can be performed using the antibodies described herein.
For examptecttecntihochyraarchecsFraTasive WithCAia Dol {3 UBracra Padfic 3BT B Bpitope tag), or
can be detectably labeled, e.g., by conjugating a label or label- s()binding group. For example, a

. chelator carrberaatsgeP8die 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 antibody. The preparation is then analyzed, e.g., using
microscopy, to identify if the antibody bound to the preparation. Of course, the antibody can be

unlafeled at the time of binding. Afigy, Rinding.andashroathesapipody is labeled in order to render it

detectable. 5Protein Arrays. The FcRn-binding antibody can also be immobilized on a protein array.

The protein ﬁ%%mg%gﬁ@%?gﬁ@F tool, e.g., to screen medical samples (such as isolated

cells, blood, sera, biopsies, an Of course, the protein array can also include other ligands,
e.g., that bind to FERIBrEOaTrResGenmBibededahsacrtira'bt pirttitikgsh snpoedterdnRys are

described, §ireil DSAWHAE &1clntRRAQ +d N AL BiQiealpahhlB 82 $94okiakiTgues abml999, Anal.
Biochem. 270:103-111; Ge, 2000, Nucleic Acids Res, 28 %%V%l MacEe?ath,ﬂln(§§cEreiber, 2000,
R0} Yt the

Science 289" Y63 W FABTE AR PRV ES 90 #55 B’gpzt‘fale Iy ¢

&n be
spotted at higibshee, = gn lgdngnopvimer bl avelablenrtgibti apparatiodgenfrbmbBekiagc
MicroSySte /R I9RP RRYICH dhe LR AP S0 R SAMIRLS: Wil Aacld Bnes lastic, dlass,

e.g., 15surface-mo >dglass. The array can also include a porous matrix, e:g., acrylamide, agarose,
or another piyityer! Hordxatipteother srbgdinshhaansifedysrfdhtibosmionegl bayaasinbiad in De

Wildt, supraefagilsinat weduce 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 20at the location of

the cell. An a”tibQH36ﬁé@%(b%@ﬂ&‘ﬁt‘%ﬁé‘Tiﬁ%%@dﬂ%iﬁéﬁ&%ﬁﬁéﬁé%h&@Qﬂ@&ﬁ@?%ﬂ&%e@ﬁ?%t of binding of
n

the target to each immobilized antibody. Information about the extent of binding at each address of the
arragfcan bB3bily IR PRofid] - iy onifaed Mttt uBYapdemartie Py an be produced in

replicates and used to compare binding profiles, e.g., of a tar%et and a non-target.
In one embodiment the invention relates to an antibody which binds {o an FcRn linear

epitope. In another embodiment the invention relates to an antibody which binds to an F¢Rn
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25FACS (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@AIBYEHIZThe cells can then be sorted using fluorescence adfvatEdEEPes1er (e.qg.,
using a sorter available from Becton Dickinson Immunocytometry Systems, San Jose CA; see also
U.S. PatersoNosm8i6n7 e81S;080000 280did Bt 1BT BOYPIA ok pRsEehldnghie#r S61e?, a laser
beam excifgg;the flioLeseems MR R &@eqtﬁmumgl)@wag&eampmqh and
determines whether a WO 2009/131702PCT/US2009/002536 fluorescent compound is attached to
the cell by eiBehHIMIBREEL RIS AR ALY LA BT FILBR PHSIFIA 18 WBE? 86 SEFBR Buantified and
analyzed tepaiprrdateliza the BEDQIR FFLANG SgsReQeanuisideleatithercel thacksparate cells bound
by the antibody from those cells not bound by the antibody. The separated cells can be cultured and/or

Schayacterized. | ceHaivi¥mbNagIBgs AlseuiRatdedis sveathed jesideiaotingctheiBrasemesef a
FcRnexpressing tissues in vivo.. The method inclu i) administering to a subject (e.g., a patient
aving an LG SHES AR LHREH S AP EOR R chias)! SO iy meth) APURRAASARRE Farker, i)
exposing theesutipedtitccanmedng:foindetgetsay said detectable marker to the FeRn- 10expressing
tissues or cells. For example, the subject is imaged, e.g., by NMR or other tomographic means.
Examples of labessnise bt d@r dipgrpsticasmddingiiatiecentadiniebalsfabchms ARl artibitick231,

P ciaar e bl don R HIERD, IeeoaetbiRbaR LR EalulmaR A dlife 8 0o

nuclear magnetic resonance acti els, positron emitting I1sotopes detecta 15a positron
emission tdiiograpify errtEtimnentmiche andhatienitreddent fasors 38 Jublfarih 3 hdd enzymatic markers
such as peroxidase or phosphatase. Short range radiation emitters, such as isotopes detectable by
short rang&ddtdct6DiolFos Fansalss Hwdies S fdd ITsatimtibody can be labeled with such reagents
using known techniques. For example, see Wensel and Meares, 1983, Radioimmunoimaging and
Radioimmlnotherapy, Elsevier, New York for 20techniqiié% relating to the radio:iabeling of gntibodies

and D. Colehebat aly-tB86, Meth. IEnzPrRIOL I12LD802 8LGDR! A radhoimieled antibodpRian jalso be
used for iny vitro diagnostic tests. [The specitic activity of a isotopifally-labeled antibody depgnds upon
the half lifg3thel ISQEOES[RSHTYLeT [RG $HUSactee SaEIT amRBROGEN tHR ERIGBIGB THaDY P at&dinto the
antibody. 25Procefisressordabelingguplppeptigesmwith thesradimaotivedsatepas ($¢Evas 14¢, 3H, )5S,
1251, 32P re generally khQy, Forlxaipple, tritiumlabeligs. proceduresi g descritied in U.S.
Patent No{ 4,302,438. lodinating,jtritium lakeling, and 35S labeling procedures, ¢.g., as adgpted for
murine ma fbodi g describgd; e.g., by Cpding, J{W. (Monoclonal aawbedres; . principles

and practi¢e : production and ap Iippgiﬁr@ff mgnogiensl antikadiesivesihRiglpeyrBipchemistry, and

3

i logy 2nd efl. London : O - ic P 36. | f ited

e e S o0 c kb €84 A eficas il ol el sl
[F r&Ciif)-045, Da/h’u‘)étgd!,_, 1974,

antibodiesPate dedFRR B Hunt&lse Griddfldod, 1962 aty
Biochemistry.13:1014.1021 and Il S. Patent.-Nos.-3,867,517 and- 4,376,110 Raliclabeling-elements
which are useful in imaging include 1231, 131., 1 "In, and 99mTc, for example. Procedures for
iodinating antibodies are 5described by Greenwood, F. et al., 1963, Biochem. J. 89:114 123;
Marchalonis, J., TSSPRRoRikSeguanCs SighsodB 34 B ABBA Mckiaith PP - i A5 rdBhemistry 289
297. Procegidiess e 99seiimbabeling acordescribgdndy iRivaties, B. et al. in Burchiel, S. et al. (eds.),
Tumor Imaging: The Radioimmunochemical Detection of Cancer, New York: Masson Ill 123 (1982)
and e references cited therein. Procedures suitabie for '111n labeling antibodiesoare described by
Hnatowich, D.J; eta};ct983: WaRusaek Methedas 65:d AfrihfwbnateyvichaRr etrlsni84:2]. Applied
Radiation, 35:554 557, and Buckley, R. G. etal., 1984, F.E.B.S. 166:202 204. In the case of a
radiolabeled antibody, the antibody is administered to the %%tient, is localized to celé; blearing the

antigen with which the antibody reacts, and is detected or 15"imaged" in vivo using known techniques
PTVSIFP

such as radiorfdcledFEEaHHIRY ﬁ%ﬁ{ﬁfe%‘??aﬁggp{ﬁmcgm__m_%smpmg AGTKLELKRA D,
20

CL 1
121 PSSEQLTSGG ASVVCFLNNF YPKDINVKWK IDGSERQNGV LNSWTDQDSK DSTYSMSSTL
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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 Wr2g802A86)2Alternatively, a positron emission transaxial tomographys srapgezsuch as
designated Pet VI located at Brookhaven National Laboratory, 20can be used where the radiolabel
emits positrons (e.g., 11C, 18F, 150¢and uN), MRI Contrast Agents. Magnetic Resonance
Imaging (MR uwises NiiBAervisushizespiarmnakieatresof Aiving-subigctd@nd s useful for prognosis,
diagnosis, treatment, and surgery. MR1 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 25 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
g s of s NEAERRE SR LGRS RIAHERRITR FRIRAN ARG SAIES- [ et agents
Examples of such contrast agents include a number o mggnetlc agen?s paramagneti ents
30(which pFf@afRAEERdFiBeand thrransent seisugeipaisragnetic (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+3, Mn+258¢2+3). Other agents cafPRezin the form of
particles, e.g., |éss fHEREIF RN {BFEHBVIETED FivISerdibm slamivPrrtie | cewan Trie Hecrpmagnetic,
antiferromagnetic, or superparamagnetic properties. Particles can include, e.g., magnetite (Fe304),
y-Fe®03, ferrites, angotber magnetic mineral compounds of trangition elements. Magngfig particles
may include: ane or, &&ha i SAwi i fpmagnet rial,, The nonmagnetic
material can include%ﬁfheticggﬁl%t%%?%élgﬁggg %ga%#ggggepma‘ig%%?%ﬁﬁﬁ?{gamh and the
like. The FcRn-binding antibody can also be labeled with an indicating group containing of the
NMR active 19F atom, or a plurality of such atomsShasmuch as (i) substantially all of naturally
abundant fludifie afotié'&Fé e ANRTISHIGh & EHRIFRES, SAVBIERTI\S afistuarne avaining compounds
are WMR active; (ii) many chemically active polyfluorinated compounds such as trifluoracetic anhydride
are commercially available at relativedy {ow cost; and (iii) many fluorinated compounds have been
found medicaly: accepiabledor wsedphumansSuch:as the perfiorinaied polyethers utilized to carry
oxygen as hemoglobin replacements. After permitting such time for incubation, a whole body MR1 is
carried out 15using 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 FeRn-binding
antipody or antiges-binding, f nt th f gte FEeRn, in vitrg, €.9.,in & s e, e,g., a biopsy
or cgflil)s from a 20%%%?% a?/{%ls %231 g%‘t’[%?r%?rﬂﬁen%' IS%%GCF}%? ih S\%V%%E??%@'ir?%%rgﬁ fct. The kit
can furtherd®Htsi inpdadohe wasitivTagienisdntitaiesh 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 #Haé way should be constrde® as further limiting.
The entire contentsihaliesPife rpierenses 25(shedimgHitesators refarancesHisasedgeatests, published
patent applications, and co-pending patent applicationgpgited throughout this application are hereby
expesssly incoporateddaydefarense: dnpartisiarianibetaachingdhatisrefergnsed-herginabove.
EXAMPLES Example 1: Cloning FeRn, FeRn-GPI And T3ZM~ WO 2009/131702PCT/US2009/002536
The full length FcRn cDNA construct used for these Examples was originally constructed in the
Simister lab (Brandeis University, Waltham MA) uﬁ?‘lg1 pcDNAG (Invitrogen, Carlsbad, CA) as the
plasmid vectdf {FcRITFEORIAS) ~ T Hfad PIPHEONIC Sorir it VSR 986 tHes B BN filfes was
originally constructed in the Blumberg lab (Harvard 5Medical School, Boston, MA) using pcDNA3
(Inviogen) as the plasmid vector (2M:pcDNA3). Plasmids were transfected into One Shot TOP
10 chemically sxompetenivez ool drdiragen seasishady G asegrdingdothe manufacturer's instruction.
A single colony was picked from each of the transformed plates, inoculated into 500-1000m1 of LB
medium and 10 cultured overnight in a shaker. Plasmid DNA was purified from these cultures with
Maxi Prep kit (Qiagen, Valencia, CA). The pcDNA6-Full length hFcRn plasmid construct was digested
with Nhel and Xbal. The pCDNA3.1-1:12-M plasmid construct was digested with Hind Il 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 15insert was correct. The correct size for
full-length Felln and GPI-FeRn were about lkb in length. Human 132M was about 0.4kb in length. The
plasmid DNA (4 mg/ml in ethanol) was diluted to 2mg/m1 in sterile DPBS (Invitrogen, Carlsbad, CA)
before intra-muscular injection. EXAMPLE 2: IMMUNIZATION OF MICE WITH FCRN-ENCODING
PLASMID DNA

41



Balb/c mice were treated with 100 41 of 10 mM cardiotoxin (Calbiochem, San Diego) 205 days before
plasmid DNA injection. Cardiotoxin treatment was used to provoke an inflammatory response and to

recruit antifjEn 39p88éhtiHg cells (e.g., dendritic cells) to the injected area, tF&rEBPHIBIUGIRY antigen
presentation when the protein encoded by the plasmid was expressed. 100 pig of full-length or

GPI-hFcRn plasmiceconstacid esispenfudhio HolaiPBR iRSnstddrfebtéebinBhtheRivterior tibialis

muscle of FQ&&F&W‘&@A@HQ&%@% Wwithdhe cambinatioqipkhFcRn and 162M received a dose of 50
pg of hFcRn plasmid in 25 ul PBS and 50 pig of 02M plasmid in 25 pl PBS. All intra-muscular

injections were performed under systemic anesthesiaqyith, pentobarbital (50 mgig, intraperitoneally)

or ketamine(100 gyl elkob Anivials Vi hogsled it iRl pisgugns of NFcRr

30plasmid DNA at 21 and 42 days a e irc';st Immumization using the same@ose and volume as
usecfor the first injection. Mice were also boosted with the soluble form of recombinant hFcRn
(shFcRn, 100 pg/métRe? intraperitoneally) on day 76 after the initi&PfmPnunization. Next, 30 to 50 pl of
sera was obtaéned RYERHRPEHT DieseRag At SBLARUIIALGasEraIeRIHE HHHAYITRIY F2EHOE VFRe sera as
then tested for antibody titers as described below in Example 3. In addition, mouse 5 number 182 was
given an intra-venous (1V) boost with recombinantghi-cRn (50 jig/mouse) on days 129, 130 and 131

befqge fusion, On day 132 spleen.cells R meuss pbes 182 Werssfused With N3k qi,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. toMouse number 187 was further
boosted IV with 50 jig of recombinant §HFERN on days 276, 277, and 278 after the initial immunization.
On day 279, spleen-¢ERS FERY 187 WEFE TU ST VAT S1 276 \RFEIB M aEcei® ¥ t¥cribed 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 hFcRpekaweratanssatecon hieséarvenizakian, arotodomsisunmaiizedatchabieat, WO

2009/13170 tPC /$82009/%025§83T9283L5£1: @Aglu%w;ZATtlag 1 P g);I'OCrOL ;}/accirgetﬁ}gcon No. ' of
mice Day g }Ef’ Y 5‘%{’)’/62& T%y Bay 56 Day é%lay B’ay L AiA) #i’ﬁv ’ ’
four, five or six complementarity determining regions (CDRs) from the VH and VL domains.
Antibodies whose CDR sequences are inciuded within SEQ 1D NO: 20, 21, 22, or 23 are

encompassed within the scope of this invention.

20 The disclosure provides a method for obtaining anti-FcRn antibodies that comprise
creating antibodies with altered VH and/or VL sequence(s) obtained from SEQ ID NOS: 20,
21, 22, or 23. Such antibodies may be derived by a skilled artisan using techniques known in
the art. For example, amino acid substitutions, deletions, or additions can be introduced in
FR and/or CDR regions. FR changes are usually designed to improve the stability and

25 immunogenicity of the antibody, while CDR changes are typically designed to increase
antibody affinity for its antigen. The changes that increase affinity may be tested by altering
CDR sequence and measuring antibody affinity for its target (Antibody Engineering, 2nd ed.,
Oxford University Press, ed. Borrebaeck (1995).

Antibodies whose CDR sequences differ insubstantially from those included in or
30 included within the sequences in SEQ ID NOS: 20, 21, 22, or 23 are encompassed within the
scope of this invention. Typically, this involves substitution of an amino acid with an amino

acid having similar charge, hydrophobic, or stereochemical characteristics. More drastic
substitutions in FR regions, in contrast to CDR regions, may also be made as long as they do

not adversely affect (e.g., reduce affinity by more than 50% as compared to unsubstituted
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Day 132 #182 Day: 276-278 #187 279 4187 Human FL- FcRn- DNA 5 Cardio -toxin treat- ment
Immuni- zation Boost Boost I' Serum test Boost!!" with sHFcRn 244 Serum test Daily boost with
'shFeRn IVERZW/ *Hiiffhan FL. FcRn DNA + Human beta 2M DNA 5 Cardié HExA&%E 3 en! Immuni-
zation Boost Boost Serum test Boost!!" with sHFCRn Serum test

10

15

20

25

30

antibody) the binding properties of the antibody. Substitutions may also be made to germiine
the antibody or stabilize the antigen binding site.

METHODS OF MAKING MOUSE MONOCLONAL ANTIBODIES

Methods of making monoclonal antibodies have been described (Harlow et al.,
Antibodies A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY
(1988)). In some instances, as a first step, a rodent, e.g., 2 mouse is immunized with an
antigenic polypeptide to generate an antibody response. Because FcRn is expressed
ubiquitously and exhibits high degree of homology between species, polypeptide
immunization has not been successful in producing high affinity FcRn specific monocional
antibodies or FcRn monoclonal blocking antibodies. To solve this problem DNA vaccination
can be performed (Castagliola et al., J. Inmunology 160:1458 (1998)). DNA vaccination
involves immunizing a rodent, e.g., a mouse with a cDNA construct encoding FcRnora
fraément thereof. Immunization can be administered intramuscularly, intraperitoneally,
subcutaneously, intravenously, intradermally or directly into the lymph node. In one
embodiment the immunizations administered intramuscularly. DNA vaccination can be
administered with an adjuvant, e.g. Freunds complete adjuvant or Freund’s incomplete
adjuvant. The DNA vaccination can be accompanied by administration of a cardiotoxin to
increase the antibody titer. Administration of a cardiotoxin causes cell death and cell
regeneration which enhances cellular uptake of the administered DNA vaccine. The

cardiotoxin can also increase inflammation which results in a more robust immune response.

Antibody secreting cells (B cells) are isolated from the rodent. Typically the B cell
can be isolated from the rodents spleen and fused with a myeloma cell line. The myeloma cell
lines are immortalized cell lines that do not produce antibodies. The myeloma cell line can
be chosen from, but is not limited to P3-X63Ag8, X63Ag8.653, Sp2/0-Agl4, FO, NSI/1-
Agd-1, NSO/1, FOX-NY, Y3-Agl.2.3, YB2/0 and IR983F.

Splenocytes are fused with the myeloma cell line to form a hybridoma. Fusion can be
mediated by mixing the two cell types with polyethylene glycol for an appropriate period of
time (e.g. five minutes). The formed hybridomas are grown in cell culture using an
appropriate selection media {e.g. HAT) and screened for their ability to produce a
monoclonal antibody against FcRn. Screening can be performed using known

immunological techniques, e.g. an ELISA.
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Daily boost with shFcRn IV Pus-ton Human GPI- FcRn DNA 5 Cardio -toxin treat- ment Immuni- zation
Boost Boost Serum test Boost IP with sHFORn Serum test Human GPI- FcRn+ Human beta 2M

DNA 5 Cargig si@xifsireat- men! Immuni- zation Boost Boost Serum test BeestiR2edtngikcRN Serum
test No DNA 5 Cardio -toxin treatment

Another approach to making FcRn specific monoclonal antibodies is to immunize a
transgenic FcRn knockout mouse with soluble human FcRn, see, PCT Application WO
02/43658. WO 02/43658 describes a transgenic mouse whose genome comprises a
homozygous disruption in its endogenous FcRn gene, wherein said homozygous disruption

5 prevents expression of a functional FcRn protein. The monoclonal antibody of the invention
is not made in a transgenic mouse whose genome comprises a homozygous disruption in its
endogenous FcRn gene, wherein said homozygous disruption prevents expression of a
functional FcRn protein. The monoclonal antibody of the invention is not comprised of a B
cell from a transgenic mouse whose genome comprises a homozygous disruption in its

10 endogenous FcRn gene, wherein said homozygous disruption prevents expression of a

functional FcRn protein.

HUMANIZED ANTI-FCRN ANTIBODIES DISPLAY LIBRARIES
A display library can be used to identify antibodies that bind to the FcRn. A display
library is a collection of entities; each entity includes an accessibie polypeptide component
15 and a recoverable component that encodes or identifies the polypeptide component. The
polypeptide component is varied so that different amino acid sequences are represented. The
polypeptide component can be of any length, e.g. from three amino acids to over 300 amino
acids. In a selection, the polypeptide component of each member of the library is probed
with the FcRn and if the polypeptide component binds to the FcRn, the display library
20 member is identified, typically by retention on a support. In addition, a display library entity
can include more than one polypeptide 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
25 conditions. For example, positive and negative selections can be alternated. The analysis can
also include determining the amino acid sequence of the polypeptide component and

purification of the polypeptide component for detailed characterization.

A variety of formats can be used for display libraries. Examples include the

following.

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

is termed “phage display.” The protein component is typically covalently linked to a
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Serum test Serumtest EXAMPLE 3: ANTIBODY TITER IN MOUSE SERUM Anti-hFcRn and
anti-132M titer in mouse serum was measured by ELISA. ELISA 5plates were coated with 2 Ftg/m1 of

soluble hFeRnQrdN3 2L (Sigma, St. Louis, MO) in ELISA coating buffer (Sigraa;séos/m453gV0). Plates
were incubated at 37C for 1 hour. The plates were washed twice with PBS+0.05% Tween (PBST). The

plates Wer%éake%sgagétbo;%r%gem rmm%@%m&slfmmﬁéz&nm RIRIER WeseNBahed twice with

PBST. Serially diluted mouse serum (in PBS) was added (100 lll/well) and incubated for Z hours at
37C. The pha@EiFlSponerf SUfHdS RifoBEREateBodhatifkiri < igeludraigsibleacrtdetord, IL) at
Ito 10,000 diluéioa prasaddirel to thepiatescanadogdiatachion kdiauwrsbpaBitenaperapre. The plates

were washed,5 times with PBST,, Tetramethylbenzidine, (T, lution. (KP ithersburg, MD) was
ko o 048 STt iaF B, o ARG o e A SF i otmerely &
minuses WRER: hplirdBriatdVéd Y tRVSIDPEY O Th 2 hit&dOnre (82l B S50/hM7R; AMDicidplatsreader

(Bio-rad, Herguen 1649 WeT9RIQuasLarisddmaloaice aLsay.ns (Fissys A kghess mice with serum

reactive with hFcRn were tested again C}n(15§jﬁagsj94 and the serum titers are shown in F@ure 2.

EXAMPLEZAHYBR BN senneme « Jamgpisriiraiegst 189\ orssiiea 8! making
hybridomafgions=-4laespeians of batrmiec.nar e IBmoreiTerkhsibgle® aglieuspeEng of spleen

Il by teasing, t | Il ted pipett) i 0 ml of DMEM
e 100 e P e e e, Rod
blootd cellsGriffehysed/ i} 8ILEMR @A GRS PldeHzelmneoahl 9OK 1 MelRifEIABSRYENHACL, 1 g
KHCO3, 3%%&9)&'932:5.[8??4 5"}%9:15%%5‘.@%-‘3&'@%%}%&3?[ (567 P s ReReYSHEER iRgubated on

ice for 5 minutes. ACK buffer treated cells were washed three times with DMEM. The total number of
spleen cell&’ GhtiRdl FésrbdecrE2 WAk 1378xavb Hepre et s pthe! Al s« fid&aswith 70x106
SP210 mygkpaig £elisand the other half was fused with 27x106 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, Publighgpe Jatita\WilayeaRthaehins dee el o Alsidhond piashignd galis Riesgdiluted in
314 ml HAT medium and seeded onto 2016.5 plates (96 well plate, 0.2m1/well). N,S-l]l fused cells were

dilut¥tl in 28 P ERKE R ORAH DAR ORtEES ol AP PraIaYs B ST RS SMRINPAH Y Y5 the #187
fusion, 2x1fi8ispieen aalsrwesepiossd, witth 8x 6 3P pddciny etdmencallysingia pratdaotdasom

1095, Pag I B Ry i3 kR S P0G L B e AR R o
was r’eplaced)mmcfréis#ﬂ&imﬁhﬂ@@ﬂmn @@wﬁw&@@ék&ﬁwWﬁé’%%ﬁéﬂﬂ%ﬂbi@mna cells from positive
wells (determingshby: ARARQIGMNSRUBINR FRIFOSERNEIFRGAY, Rakad Lxr isRERHIHNHIere

transferred to 24 well culture plates. Within 2 weeks after the fusion, hﬁ%bridoma cells,were cultured in

HATPnedia SSMBiniRGCEplEte: FRIERIMC O by 46 ot 8 ST BRI LR 2S5 s BEBI BRF R ithout
HAT. Whedothsinnetitsnaliu medisligbthhystaily, ancalie dieofrstyie beitg i spagddanvgstechand

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
25 selection of individual display phages, the nucleic acid encoding the selected protein
components can be isolated from cells infected with the selected phages or from the phage
themselves, after amplification. Individual colonies or plaques can be picked, the nucleic

acid isolated and sequenced.

‘Other Display Formats., Other display formats include cell based display (see, e.g.,
30 WO 03/029456), protein-nucleic acid fusions (see, e.g., US 6,207,446), and ribosome display
(See, e.g., Mattheakis ef al. (1994) Proc. Natl. Acad. Sci. USA 91:9022 and Hanes et al.

e
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screened for anti-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 cellWisisaNiétéscreened. Supernatants from 31 lines of SP2/0 5fURSGntEEMSHive by
ELISA for anti-hFcRn reactivity. Supematants from 8 hybridoma lines of NS-1 fusion tested positive by
ELISA for &20DOFHeR Bierackndty 1 & 128361 Blimdsrid om@ 00 (Bs\eomds 1B2)fmsioBi8dPd-Stdiread by limiting

dilution an@ﬁlm%}e&f{% g,cj;}’ma/y%ﬁﬂgggpdgj)wq@ggfharacterization. EXAMPLE 5:
HYBRIDOMA CLONING 10Hybridoma cloning media was prepared as follows: 12.5 ml hepes buffer

solution (100x/1M). (Ipvitrogen a 2 m ju 1 (lnvitogen,
Carlsbad, CA), 5'\@rﬁ%‘§§ing%i||%%‘?%’e%%§?ﬁﬁé?@?go°§§/¥l§,§§% %‘%ﬁ%ﬁﬁrggﬁy%%g@% L@%%e 5 ml
non-essentibtiafinodesties (90X 1.00mM domeitr egbbdBaristacl OmiBdits, apf camiiecdl00x1200 mM)

(Invigogen, (rarahag 1Ak Qo fiird- MeICaRieaRanRH MR asnhRe M. LtihatiroeypJarisbad,
CA), 100 ml FBS (prescreened for hybridoma growth)(Cambrex, East Rutherford, NJ), and 50 ml of

hybridoma'&R5it EOGPRREN PROAFRSS RYRIRNE (4 Qo d B8R §RGl O E R f(:iF’lefrogen,
Carlsbad, TRk rtpeamerdfaitsas diiered il dngbr d dndihyy M Rkebadthgtoxeciat 4Gtidukolgdays before
cloning, the cDMEM culture. media was re ith hyhri ing ia..on the day of
cloning, the ce ?3&’&%%5%%& "Oiice tier%nl_s)’l\%l\%eg%ﬁ\gih%ep g(ge{ﬁgl %v%r%%:%%%%e% %%gé% s were
resuspendé&ekiticiorinmanideitph niegasse Shtratiorhansriene §r6r8-1K1i05ds NS heb8eB00 or 100 cells
weregtransiered {0 AmdiglannNg N AL iRk GoReeNiRIIgN PidaMeg!InHYr dgicells/ml or 3

cells/ml. The cells were then transferred to 3 individual plates (one for each cell concentration) of a 96
well plate. BASHATRSH RSRUSSH 2\ 167N 8BTS THES pIRtaR WS FARBF IS PV RE CO2 for 1-2
weeks at whighpeini-gasitivetwelsavege, toLmied-.020530%clones were selected from plates with the
least positive wells and expanded into 24 well plates. The supernatants were tested by anti-FeRn
ELISA as describpéh ez xanip g foireretbatysta aobibim hafivdiEAdBLE fartchiat SIS ETITION
ASSAY US(’I%G FCRIBf.hSPECLFIg MA rS%‘F}EHEE{NBO\TANTS Ql.Le%EELIIr\ll“?rOelf g&%%}%%% tWITH
ALEXA-FLOGR 455 ‘Sscﬁﬁageis?rlj'e(hBmeanlzgg’géHW%&Pmr%unén(gai ?igrsburg, ) was labeled with
the Adexa Rhebrtiss: Rictiaire bitdyel impke nfMakstwidi Probemsihpritrag ew]tE aldsbd, S8A) zweording to the

manufactutggs SYdRSHECLBIOGEL gl AR Rlalch SedbmDIHReRAR i, 40 was added o

500 p.lI of a2'mg/m on of IgG in PBS. This protein solution was then added to the Alexa Fluor
488 succinfemeBatag Erlary powery Painge diniay Hrso A R iHErOreY8mPrhliionA8Hiotein was
purified by sizee¥apisio hehwassatRRMYwsingibaikiiso Mpencnt sk hiBie-RadpsingabP-30 Fine
size exclusion purification resin). The 10sample was loaded onto the column and eluted with PBS. The
first colore(ﬁbﬁé%geébntained 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
usin@Pthe formulal @Bt Selectieradn 6 TRPRYTERLAIFRAY!! %'i’dﬁ%ﬁ@??ﬁydaaﬁ?éjﬁ?% formula used
to derive thigeraniesmiddy ey gastdislsof Iivnieiis wee to Adead fix aitusiondactoti ol 96 thit piodein

CoLL CoMPERTBRASS G R E BRI AR B B Jopressing
hFcRn andsheméddigganitvens (iebebai@od Faribaiis gusenatdestedriraredhn seerishidsyay with a
f'UOfescentb@.?B9%%@%@PQ%%%%W&M@&M%QQ’@ﬁ%@@ﬂ%@@ﬂ@tﬁ&m a table top

micro-centrifuge at 2 PM for 5 minutes. The pelleted cells were resuspended in 100-200 ul of

supegnatant from glapes pragLGIng afkeRe ﬁaﬁ%é%m%@fé&%qp 5 RRbIER §PTiROSO punutes.

The cells were washed twice with binding buffer (PBS pH 6.0 10 mMEDTA). The cells'were
resuspendé@tiths bdinedrsitandbinsasarbertibrstics ienuisetnss prapde atgeh s BRYReled higs

| was prepatpchaisiTgnd kit.(VelagHasiRipbasddtigacn<adit) austeingirdhesnandfactirested
instructions apd added to each tube %L 0 nl\t/Itin f?ér%éI?SRnghe cellsfwetr. J&l‘égbﬁt ;92%‘%9 minutes
on ice. The BATAREPE FE&RBHSALE'; alﬁecﬂngo E)u er and ar%g?yczaésa %yaﬂdore'scbn actvated cell sorter
(FAGS) usiceg msm&mae(mw BGodleRs] G4 Rianreke BESCTTheapsuis are presented as
totalgnean flugrescence ipIRRSIN(TMEIL-Figue A deRictdra!tsfom-the PER iusionsmifife TMFI of

the control tube (Alexa Fluor 5488 alone and without competitor) is higher than the TMFI of the tube
containing EOMpRElE Alte SUsF leRTRIRRTGH R SRS tiIBHREERFHS follows: TMFI of control
tube-TMFI of competitor containing tube/

46



TMFI of control tube. If TMFI of the control tube is lower than the TMFI of competitor containing tube,
there is 10enhancement of higG1 binding to FORn expressing cells. The enhancement was calculated
as follows:WWiMEI8figbitipetitor containing tube -TMFI of control tube/ TMFPETEOREN/ HIBBSFigure 4
depict results from the 187 fusion. TMFI was calculated as fraction of cells in the 15gated region
multiplied by medn fluorcesopitcef incthgvessibntidihehesaitsds deserébqidrimeontindicdtedist of the

supenatenieceisd nIEEonY rsled i e ok AR Radlg o220tk el ¢ of e

supernatants enhanced biriding of IgG | Tabeled with Alexa fluor 188 binding to 293C11 (Figure 4A).
The resultSRsCiis B o1 daigetipn dimirdiahist it R s ap SAtithmrHasReidigeer BiRag o 293 Cc11

Ceg”é Whi%51%%%&@%&@%‘1%qg%bg‘Siré@@%isi}ﬂferfgg%igm&i@ﬁrﬁé@ﬂebi%?%?ﬁﬂdﬂC;N

ASSAY USING PURIEJED FCRN SPECIFIC MARS. , cells expressing hECRn and human

520 were SR RO AT LR R 5 E R 20 SIS 21 AEPLSE8nay abeled

IgG I. The egllsmidestifiashechohertivithy thating nifiecqBSpettics (0,20 mdmE BXTiAX|ANd pelleted at

1800 RPMK%%}% igr L%HI } D tggq inl8 sshis.were aliquoted into micro-centrifuge tubes
ml’bi % §/u1(‘¥e .%e cgé‘%l lleté

(1-3x105 /vial nding r s were pelleted in a micro-centrifuge at 2500 RPM for five

minutes. The supgrRa/an WAs Aspraled anflibeicell Rl s IesusReRdRA I 1ALy, of binding
buffer. Purified FORn specific MABs Were added & various concentrations. Alexa fluor 48 (Molecular
Probes, EugaialoR pabederkty @ intesagtioebatvecen pridimedeiomd 00 aeam tmardssentration) to

eackytube. JLog SR W SRR AG B tn iR WAN 1 8e s PIRRAR IR QR T4ldS2009/002536

The samples were washed ance with binding buffer and resuspended in binding buffer for FACS
analysis (B&&nietiesBlLifE? Rirdinginisragisn Buidpthmple analysis the FACS was equilibrated with
binding buffer. The results are presented as total mean fluorescence intensity (TMFI). TMFI was

calculated 8 jsdseiRiatprafisardainganybndipsdnsradisidan Braoidbe diveayritrentagriothe results

indicated the fudBiRB Jalge AR itdebliinedBrgdt s amna a4 Jatinhitiesdigicl hindigie93 Cl |

cells significantly (Figure 5). EXAMPLES:.CELL SUREACE STAINING,FOR FcR IN

ONO L ORI FAUG B EA PR TR LA G AR OO S Ed By EACS. mat

fibrablasts fecqdssingpnahicRrivdes 18 2Mr20@ @nounehs fexpressinnatEgRiyproifiarhigi), 3T3 FcRn

cells 10(ex i ! AlaTcw ) and, | | NAG6
%@ﬁ%ﬁg FGRBM AfiBel) AR SRacely {ﬁ@@afg&tﬁgzvgmmgeeﬁp

encoding monkey 2M were stu ."A'micro-centrifuge was used to pellet 1-3x1050f each cell
type. The shpeatigient Whadree o diade thivapleodrethat dissesifsdmmths jasssh Aishiengd with

Alexa 488 @@%&W&y?@@éﬁe&b@%%@ﬁ)iﬂg adisainglreanEd4001phal BB/ Michowre serum
albumin (pH 7.4). Pyrified mA sjtsﬁpgcific to FeRn were previously 15labeled with Alexa Fluor 488

(Molecular Pf5HEE o) B8k Alexa Fluor Protein Labeling Kit (Molecular Probes,
Eugene, OR) according to the manufacturers instructions. The cells were in,cH?:%\%d,o ice for 45

mindfes and then WaSHRBOSRILLIRIEBERY F59 WEHoM eondiions it A b SURERAs was
performed uising arBeafkgean Topitarlylnbe kA b Beakian tabtescond.sdlidoni 4ré Jddriealasults are

presented in Figures 6, 7,.and 8..20Figure 6 shows that mABs 3B3. oy 413, 4] d 1586.1 all
recognizedt c%ﬁl%&ﬁ?ggggé)é‘ So?lftgﬁg ce-éﬁ Ssoutrlg%%vﬁﬁ%gngoi nglfggﬁfg}ﬁrge% J/ilns%%;\?vg(ﬁ%t@rﬁ%s 4.13 and
4B4. 12. alsemseapridesdor disHoBuish eorsBen driatifectionacbastchietionprashidy iarmdrplehile mABS

3B3.11 andi3{ Jldlig ReLERAsSWeARk NIk ah Fa R HigHERASROWS hahARS 8R3drk, 4B4.12 and 4.13

recognized murine FcRn expressed on the cell surface of mouse 3T3 cells, 25while 15B6.1 and 31.1

did ot cross reagh, EXAMPLEI pENBIACQRING SEHHIN $ENRRUZOMA bk NER

target even after extended incubation. These can either be dissociated using chaotropic
conditions or can be amplified while attached to the target. For example, phage bound to the

target can be contacted to bacterial cells.

Selecting or Screening for Specificity. The display library screening methods
30 described herein can include a seiection or screening process that discards display library

members that bind to a non-target molecule. Examples of non-target molecules include
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Hybridomas from mouse 187 were selected for sub-cloning. Hybridomas 6A4, 6A1, 5A4, 7D2, 4B4,
3C5, 3B3, 10134, ICI, and 11A5 were selected for sub-cloning. Sub-cloning was performed by limiting
dilution. 3BBQRMEIHEEets anti-02M antibody. Between 20 and 3030 sub¥4EHEEWEEGFEwn and the
supernatants from the cultures were tested by ELISA as described in Example 3. Cultures from 2-10
positive clétieriayisdia expasaedciheedr1HohaRk agentikE prbABRerraMERMBTRITXES mI of
supemataBbwas AR GRS Il MAG MR 20031 RRGBUS0A002536 RuifisationThe mMAB
yield from eagch clone ranged from 3- Oﬂgé? Eﬁg urified mABs were tested for FcRn blocking using
the 293 CIFEdMYERASMARIRr eS8 hady f %ﬁ%’le 7. The mABs were titrated 2-fold from 1000
nM to 16 nM for the competition assay. A summary of the results obtained for tH\_e 187 sub-clones and

the 182 clones is'prRESSHBETS BFidleds st 3 PeRI S RIRRIO PP AT AR AR ASHBY i%ion and #187
fusian Clopesvedd 84 (shbeRo )k Bioeking @sidsmp)cvalehinhibitiardgtuistiyipingdloaiging (purified) Ai

innibiton #182 fysions, 413, 3501061, 90 J5Ee.L 4 28010678, 14G8 3. 240.40578 311
Members of the sample that do not bind the non-target are collected and used in subsequent
selections for binding to the target molecule or even for subsequent negative selections. The
negative selection step can be prior to or after selecting library members that bind to the

10 target molecule.

In another implementation, a screening step is used. After display library members
are isolated for binding to the target molecule, each isolated library member is tested for its
ability to bind to a non-target molecule (e.g., a non-target listed above). For example, a high-
throughput ELISA screen can be used to obtain this data. The ELISA screen can also be used

15 to obtain quantitative data for binding of each library member to the target as well as for
cross species reactivity to related targets or subunits of the target (e.g., rat FcRn; B2
microglobulin) and also under different condition such as pH6 or pH 7.5. The non-target and
target binding data are compared (e.g., using a computer and software) to identify library

members that specifically bind to the target.

20 OTHER EXPRESSION LIBRARIES
Other types of collections of proteins (e.g., expression libraries) can be used to
identify proteins with a particular property (e.g., ability to bind FcRn and/or ability to
modulate FcRn), including, e.g., protein arrays of antibodies (see, e.g., De Wildt et al. (2000)
Nat. Biotechnol. 18:989-994), lambda gtl1 libraries, two-hybrid libraries and so forth.

25 ANTIBODY LIBRARIES
In one embodiment, the library presents a diverse poo! of polypeptides, each of which
includes an immunoglobulin domain, e.g., an immunoglobulin variable domain. Display
libraries are particularly useful, for example, for identifying human or “humanized”
antibodies that recognize human antigens. Such antibodies can be used as therapeutics to treat
30 human disorders such as autoimmune disorders. Because the constant and framework

regions of the antibody are human, these therapeutic antibodies may avoid themselves being
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recognized and targeted as antigens. The constant regions may aiso be optimized to recruit
effector functions of the human immune system. The in vitro display selection process
surmounts the inability of a normal human immune system to generate antibodies against

self-antigens.

A typical antibody display library displays a polypeptide that includes a VH domain
and a VL domain. An “immunoglobulin domain™ refers to a domain from the variable or
constant domain of immunoglobulin molecules. Immunoglobulin domains typically contain
two P-sheets formed of about seven B-strands, and a conserved disulphide bond (see, e.g., A.
F. Williams and A. N. Barclay, 1988, Ann. Rev. Immunol. 6:381-405). The display library
can display the antibody as a Fab fragment (e.g., using two polypeptide chains) or a single

chain Fv (e.g., using a single polypeptide chain). Other formats can also be used.

As in the case of the Fab and other formats, the displayed antibody can include one or
more constant regions as part of a light and/or heavy chain. In one embodiment, each chain
includes one constant region, e.g., as in the case of a Fab. In other embodiments, additional

constant regions are displayed.

Antibody libraries can be constructed by a number of processes (see, e.g., de Haard et
al,, 1999, J. Biol. Chem. 274.18218-30; Hoogenboom et al., 1998, Immunotechnology 4:1-20;
and Hoogenboom et al., 2000, Immunol. Today 21:371-378. Further, elements of each
process can be combined with those of other processes. The processes can be used such that
variation is introduced into a single immunoglobulin domain (e.g., VH or VL) or into
multiple immunoglobulin domains {e.g., VH and VL), The variation can be. introduced into
an immunoglobulin variable domain, e.g., in the region of one or more of CDR1, CDR2,
CDR3, FR1, FR2, FR3, and FR4, referring to such regions of either and both of heavy and
light chain variable domains. In one embodiment, variation is introduced into all three CDRs
of a given variable domain. In another embodiment, the variation is introduced into CDR1
and CDR2, e.g., of a heavy chain variable domain. Any combination is feasible. In one
process, antibody libraries are constructed by inserting diverse oligonucleotides that encode
CDRs into the corresponding regions of the nucleic acid. The oligonucleotides can be
synthesized using monomeric nucleotides or trinucleotides. For example, Knappik et al.,,
2000, J. Mol. Biol. 296:57-86 describe a method for constructing CDR encoding
oligonucleotides using trinucleotide synthesis and a template with engineered restriction sites

for accepting the oligonucleotides.
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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 nafve germline immunoglobulin genes. The amplified nucleic acid includes nucleic
acid encoding the VH and/or VL domain. Sources of immunoglobulin-encoding nucleic
acids are described betow. 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 erythematosus (SLE), rheumatoid arthritis, vasculitis, Sjogren
syndrome, systemic sclerosis, or anti-phospholipid syndrome. The subject can be 2 human,
or an animal, e.g., an animal mode! 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

Afier 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
térgct. 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 nucieic acid encoding the selected polypeptide, or a synthetic
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peptide synthesized based on the sequence of the selected polypeptide. Exemplary assays for

binding properties include the 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 BlAcore 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
Ko 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 transientty 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 1gG-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. 2003-0070183, 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 Ot 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 preducing 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 Il
binding peptides can be searched for motifs present in the VH and VL sequences, as
described in WO 98/52976 and WO 00/34317. These motifs bind to any of the 18 major
MHC class H 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 singie 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, [.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, LA. et al. MRC Centre for Protein Engineering,
Cambridge, UK). After the deimmunizing changes are identified, nucleic acids encoding Vi

and V| can be constructed by mutagenesis or other synthetic methods {e.g., de novo

thn
th
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synthesis, cassette replacement, and so forth). Mutagenized variable sequence can,

optionally, be fused to a human constant region, e.g., human IgG1 or x constant regions.

In some cases, a potential T cell epitope will 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.,
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 germliine 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 nucieic 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.

5 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

0 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.

15 Exemplary germline reference sequences for Vg include: 012/02, O18/08, A20,
A30,L14, L1, 115, L4/18a, L5/1.19, L8, L23, L9 ,L24, L11, L12, O11/O1, Al7, Al, AlS,
A2, A19/A3, A23, A27, A11,L2/L16, L6, L20, L25, B3, B2, A26/A10, and Al4. See, e.g.,
Tomlinson et al., 1995, EMBO J. 14(18):4628-3.

A germline reference sequence for the HC variable domain can be based on a

20 sequence that has particular canonical structures, €.g., 1-3 structures in the HI and H2
hypetvariable 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:

25 pP-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, hv3005£3, 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

30 nucleic acid expression vector. Of course, if the antibody includes multiple polypeptide
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THP-1 cells (a human monocytic cell line) and Caco-2 cells (a human intestinal 5epithelial cell line)
were studied for intracellular staining of FcRn using purified monoclonal antibodies (mMABSs) specific to
FcRn. Aligi&WPA8H D0 cells/tube of THP-1 or Caco-2 cells were pellet&8§ HHGF¥S(18pEKded in 250 ill
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in the samg,l @eobitienisdl exanluahd 38 didelarwarsProbes, Eugene, OR) labeled mABs (IEg/tube)
were added to the cells and the cells were incubated for 45 minutes on ice. The cells were washed

twice with BD Pexm{iyaal ridiiendR CsBIRsaiensar £ ba MIRGe Ba i d G beaRsisesupended in
PBS/1% bovine serum albumin. The cells were analyzed by FACS (Beckman Coulter, Inc., Miami FL).

The result€HfespFeder@tHlFidire et fohgldarnaRir iy seshenees A 814e415p!%R4.12 and
15E3151 ak@abieghvatylbaincsipprisaitebtdpicbaRemwbEiPheditp(ayguteyOdndvinbecthdopilagenAB did
not. Similar results were obtained for.the Caco-2.cells (Figure 10), EXAMP N ELLULAR
AND SU RE&%E %ﬁ%ﬁ\fé@ﬁrﬁé}l}ggﬁgfEﬁ&'&ﬁ‘fé@\ﬁ#ﬁ&ﬁ § é&gﬁ%n%cégsv%géﬁceps were
used to tedsa cipart cefisrissr dop padoselsplierasthbacbil ivope fpasibte thasaneBlspeatiled in ACK
lysis buffer(§ 223, Nelflo gt KEGR3n 3 AmMadNa2EDTA, H20 to a final volume of 1 liter, pH 7.2-7.4)

and incubated at room temperature for 5 minutes. The cells were washed three times with DMEM/5%

FBS(Invitrogen, Gatishad G xA08.c8lls s e HaRYRLEIO & Bie'allidgikig, apd pelleted ina

table top micro-centrifuge. For 25intracellular staining a fixation and permeabilization Ste;? was

perférmedaatibsies fisets FrEKAAMR S e sPrbiBEIKCaReFE! | SUER BRAUMPIFHasBinE B F(BBS/1% BSA)

containing 2@ Lo/ M- MesIS&iseHp S soNtolantibedks Andonsskatedmtrése 20 minutes. The cells were
pelleted and Alexa 488 (Molecular Probes, Eugene, OR) labeled mABs (1 jig/tube) in 100 ul washing

buffer containing g} gng/thbisRRR, SaRbeiaNiResYas addrechinatia celis. ThsarlimsAwere incubated
on ice for 40 minutes and then washed twice with wa@s}f;@g dglggffger Scatte Wzﬁﬁ gﬁiﬁgeas

macropha§eiiB sERTg e AlegyBlhadish B ame GrEmsRts By forward scatter
and size sCaliaie TRGIPhAYe/MUHOE) Gndudnoihatiintiltadgecsize anUitigh granuality)

R PR DM B L SEF oA RaOTENERS DR QP BEtTaRter e, Bier

FL).15rhe results aré presen igure 11°8Ad indicate that mAB 484.12 detected mouse FcRn on

the surfacenariintracesdrsasitiediotk aireamand fhamd b e HEgh/HBit8 e b oytameatism the

spleen cell.popylation. RSOMPLELARE FEEPRRIRNIGE RN, MAR didrbn @NaMMMNE
RESPONSE. Female Balb/c mice, 6-8 weeks old, were immunized with 59@%1,:’8 f an emulsion of

complete FFETHRN'E Selft FARERRESBANT Hith SVEHIR M e RE Rt @ AMBERT RIS BEE - —heously once on

each side of the flank on day 0 and boosted on day 10 with 100 pg of ioovalbumin/mouse. Mice were
treated by injectinf 3EEPIBICHIR RS A58USRCE FDoRTALS gﬁ“e@i‘ffﬁ@?—‘tlfﬁ%ﬁ"iﬂ@?%{%e control

(1813; ATGGASA3M RN (dnmepRdndR BSimeuss) e REdificaatmquiacwgraddministered on day
-1, day O, day 1, and ever theraa,y there.after. The mice were bled on.gagtgef% serum samples and

. eg that regulate replication of the vector in st cells (e, arigl cailon} ang |
euthanized BN HAST B2 A HRIPTERY Sty TR Vi IRAGE SHE Edm B atiSh “Phe protoco! is

summarizesibahble matbFaioied. Tabielefhiamadrer Reotdsol! Gatesiprictroatoidnss cElyirtoDay 0 Day +1
Every Oth%fi‘f’é}{ B@éé’é?o% gée(?l %@%cﬂc@d (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,
25 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/ampiification) and the neo gene (for G418

selection).

In an exemplary system for recombinant expression of an antibody, or antigen-
30 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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mediated transfection. Within the recombinant expression vecior, the antibody heavy and
light chain genes are each operatively linked to enhancer/promoter regulatory elements (e.g.,
derived from SV40, CMV, adenovirus and the like, such as a CMV enhancer/AdMLP
promoter regulatory element or an SV40 enhancer/AdMLP promoter regulatory element) to
5 drive high levels of transcription of the genes. The recombinant expression vector also
carries a DHFR gene, which allows for selection of CHO cells that have been transfected
with the vector using methotrexate selection/amplification. The selected transformant host
cells are cultured to allow for expression of the antibody heavy and light chains and intact
antibody is recovered from the culture medium. Standard molecular biology techniques are
10 used to prepare the recombinant expression vector, transfect the host cells, select for
transformants, culture the host cells and recover the antibody from the culture medium. For
example, some antibodies can be isolated by affinity chromatography with a Protein A or

Protein G coupled matrix.

For antibodies that include an Fc domain, the antibody production system may

15 produce antibodies in which the Fc region is glycosylated. For example, the Fc domain of
IgG molecules is glycosylated at asparagine 297 in the CH2 domain. This asparagine is the
site for modification with biantennary-type oligosaccharides. It has been demonstrated that
this glycosylation is required for effector functions mediated by Fcg receptors and
complement Clq (Burton and Woof, 1992, Adv. Immunol, 51:1-84; Jefferis et al., 1998,

20 Immunol. Rev. 163:59-76). In one embediment, the Fc domain is produced in a mammalian
expression system that appropriately glycosylates the residue corresponding to asparagine

297. The Fc domain can also include other eukaryotic post-translational modifications.

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
25 transgenic mammal. A transgene is constructed that inciudes 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
30 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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aftezsthe dibdiaserigduatided a0ibodych sbepmessnss obabisradeldrvasath dharfdalhendenderement of

MAB3S ang molise s TR RIOIGRRISSHMBACZ sihinTable:rahlaD AR BRiageol Group

Treatments Samples Day -1
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
30 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 Fe portion of the IgG. A decrease
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Day 0 Day +I Day +2 |1 4B4.12 40mg/kg IP lot 2 - 4.98mg/m1 4B4.12 IP followed (2h later) by m AB35
IP 4B4.12 40mg/kg IP Bleed for serum 2 1813 40mgAcg IP lot 2 - 4.67mg/m1 1813 IP followed (2h
later) by mwg§g‘}ﬂg*ﬁ]§% 40mg/kg IP Bleed for serum 5 PBS PBS foIIowea"(jEﬁﬁﬁft%/W?ﬁﬁAB% IP
PBS Bleed for serum ioRats were observed for the signs of disease twice daily 12 hours after the
disease intubad! e o Msinbglet oG %y%f@ﬁ%%"‘ﬁ%@g?‘é rRadidetparsihombtdhis inffsRieik grip,
fatigability gk SREngiimrs iheeziTghé Angbagyal 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
PHARMACEUTICAL COMPOSITIONS

In another aspect, the disclosure provides compositions, e.g., pharmaceutically
5 acceptable compositions or pharmaceutical compositions, which include an FcRn-binding
antibody. The FcRn-binding antibody can be formulated together with a pharmaceutically
acceptable carrier. Pharmaceutical compositions include therapeutic compositions and
diagnostic compositions, e.g., compositions that include labeled FcRn-binding antibodies for

in vivo imaging.

10 A pharmaceutically acceptable carrier includes any and all solvents, dispersion media,
coatings, antibacterial and antifungal agents, isotonic and absorption delaying agents, and the
like that are physiologically compatible. Preferably, the carrier is suitable for intravenous,
intramuscular, subcutaneous, parenteral, spinal, or epidermal administration (e.g., by
injection or infusion). Depending on the route of administration, the FcRn-binding antibody

15 may be coated in a material to protect the compound from the action of acids and other

natural conditions that may inactivate 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

20 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

25 from alkaline earth metals, such as sodium, potassium, magnesium, caicium, 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,
30 semi-solid and solid dosage forms, such as liguid solutions {e.g., injectable and infusible

solutions), dispersions or suspensions, tablets, pills, powders, liposomes and suppositories.
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isdemonstrate that mAB 4B4.12 decreased disease severity in the EAMG model. Table 6:Disease
Status WO 2009/131702PCT/US2009/002536 Weight loss or weight gain was determined for rats
in each of & é@ff?é’r?r]r?@ﬁtal groups. The results are presented in Table 7 %Tﬂféﬁﬁ@’??Za?fﬁ

demonstrate that rats treated with the 484.12 mAB lost less weight than the corresponding control
groups. Tabi PiRicEhdeRah g thsiatindsdimeds adisindSatiengndsbaapentis 3ppdicalighigG2a) 0 6
PBS 15 EMAYRbibpdbitibrshaleGrl TN DBK) RS LI it fl bR WotivibHo N oM M AdNitfexe
CATABOLISMI IrN T%SZS MCIJC?:E d AdulttTGs mice were iﬁlﬁcéed in ravenou%l WitI%fS g/kg of
biotin-hlg(f ‘Bhd 45) nqlsge/kl&eo %ruam%lﬁnfat@' (Rnlg %Wélai%'éﬁ%? Viiel fe&A‘éuéﬁ{%mé’ ufe® . Then at 24,
48, 72, 10 SBranigtPiorhio prsgithreahiice. Wenevajeots dubtrtarenos)ShtrapthiB@engikgaf sawmlibody of the
investion. Gonteqlinisations werkRERHNAE Al836Y meRAiNtsing RRS RS0t ARMRIES were taken

prior to injections at all timepoints, as well as at 168 hours. Serum was prepared and stored at -20C

until an ELYS2E18adbARg STotbRAIGcHal b ERB A it rapsierdelits admisibtsratedsy (Pierce) were

rehydratedmiimiRietnasnBaul2Q0 W/ wplk ek 15PBST (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, 1:2Q,08Rpb:3R0haRdckANLE0 - Staarlaishwaz diliedioaigRRg/m! to 1.56 ng/ml in
2 fold dilutions. The pla\ﬂxefzg re incubated at 37C for 2 hours followed, by washing three times with
r

PBST. ThelP B iatss PREFYIRAUABRI S PRt g8 SREeRTATIoR- FRURReS IS AR ate (Pierce)
20diuted =26(R06 ¢ancikipiepaoediey afcropomtamer attine tandminilesthdfigatidides tvashes of PBST,
100 ul T™ i iIaFX) edt S t were in ted in dark at room
tem peratu?g%%%l&g%%@o%ﬁgtaewg%ﬁodﬁﬁglgcgggn vl\ﬁi&g‘noﬁgeg{/v%?&f}ﬁ%ﬁegﬁ?g# éa?'(’?[%urn dark blue).
Then 100 §inwetirafo SBveHs Sou s Bidegddxioietrdstaiberbant Srenaiel D Dispasiorsaared at 450

nM. 25ThepF€]§M|é§ 59 %SQJ&R&B%B% 15l '&Eiﬁﬁ&‘ﬂﬁ{drﬁf@&%%m@v%ﬁb@tﬁ&%%mfﬁé@ BaQfcBiotin-higG,
indicating the increased.catabolism of higG after FcRn blockade (Figures 18 & 19). EXAMPLE 16:

SUMMAR T NS R ER A PR HI e thosgeamessiss aspve1 1 ¥F 1 4.13 and
3B5:14 werestudsiettiiepAGE kifdidg pagaysiandfACE kb askayadoheanaiividy $6 FeRn across
species. Human FcRn expressing cells (293C11) and monkey FCRN expressing cells were produced.
Rat and mbuse c??nageexpressngé cefidwere from 'l"\?e%%' |s¥er 5P Brandeis Linlversnlﬁ}';e or blocking
experimenusamt eddifess|gsoetisingerdisntlivaadwitioysienstenisd hipé kedukyGhe@dorivy and
various coeﬁ%&r@%@m%%ff%ﬁﬁi&ﬂféén% ABAhed i ékaripB) @ Pe-GOLISAUYRTEARLPLS Such as

IgGl, 1IgG2a) in pH6 PBS buffer. 45 minutes later, the cells were analyzed by fluorescence staining and
TMFI was [EsichifBY Feaaanienange of 157 fauiied prtHB dzaf ke s ahfligfession and by the

20 use of surfactants. Prolonged absorption of injectable compositions can be brought about by
including in the composition an agent that delays absorption, for example, monostearate saits

and gelatin.

An FcRn-binding antibody can be administered by a variety of methods known in the
art, although for many applications, the route/mode of administration is intravenous injection
25 or infusion. For example, for therapeutic applications, the FcRn-binding antibody can be
administered by intravenous infusion at a rate of less than 30, 20, 10, 5, or 1 mg/min to reach
a dose of about 1 to 100 mg/m? or 7 to 25 mg/m®. The route and/or mode of administration
will vary depending upon the desired results. In certain embodiments, the active compound
may be prepared with a carrier that will protect the compound against rapid release, such as a
30 controlied release formulation, including implants, and microencapsulated delivery systems,
Biodegradable, biocompatible polymers can be used, such as ethylene viny! 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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10 higG1 binding to respective FeRn expressing cells above 30%, this mADb is considered a blocking
MAB in this s?ecies. For binding experiments, FCRn expressing cells were incubated with Alexa-A488

labeled m 7(%@&?1??9@83.11, 31.1, 4.13 and 3B5.4 or isotype controls sﬁ@?ﬂg’?&@w%%@a) in pH7.4
PBS buffer for 60 minutes. After one wash with PBS buffer, the cells were examined in a Coulter flow
cytometer RYFRiRsG e howiselit s lopind s Biatvsg obpisineuldr Relinasnned odid s Mafiskicant above
isotype comisrkbindingr{EFMiFbig.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 rmeedrdinalinaiBloakinge Jiwoap Hilaskem RaldMame RumaMmkRy fRat Atte 484.12

19(32a Yes Yes Yes Yes Yes Yes Yes Yes 333.11 11 Yes Yes Yes . . .
an inert diluent or an assimilabie edible carrier. The compound (and other ingredients, if

5 desired) may also be enclosed in a hard or soft shell gelatin capsule, compressed into tablets,
or incorporated directly into the subject's diet. For oral therapeutic administration, the
compounds may be incorporated with excipients and used in the form of ingestible tablets,
buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers, and the like. To
administer a compound disclosed herein by other than parenteral administration, it may be

10 necessary to coat the compound with, or co-administer the compound with, a material to

prevent its inactivation.

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, ¢.g., a needleless hypodermic injection device, a pump, or

15 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

20 of manufacturing liposomes, see, e.g., U.S. Patent Nos. 4,522,811, 5,374,548, and 5,399,331.
The liposomes may comprise one or more moieties that are selectively transported into
specific cells or organs, thus enhance targeted drug delivery (see, e.g., V.V. Ranade, 1989, J.
Clin. Pharmacol. 29:685).

Dosage regimens are adjusted to provide the optimum desired response (e.g., a

25 therapeutic response). For example, a single' bolus may be administered, several divided
doses may be administered over time or the dose may be proportionally reduced or increased
as indicated by the exigencies of the therapeutic situation. It is especially advantageous to
formulate parenteral compositions in dosage unit form for ease of administration and
uniformity of dosage. Dosage unit form as used herein refers io physically discrete units

30 suited as unitary dosages for the subjects to be treated; each unit contains a predetermined
quantity of active compound calculated to produce the desired therapeutic effect in

assoctation with the required pharmaceutical carrier. The specification for the dosage unit
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forms can be dictated by and directly dependent on (a) the unique characteristics of the active
compound and the particular therapeutic effect to be achieved, and (b) the limitations inherent
in the art of compounding such an active compound for the treatment of sensitivity in

individuals,

An exemplary, non-limiting range for a therapeutically or prophylactically effective
amount of an antibody disclosed herein is 0.1-20 mg/kg, or 1-10 mg/kg. An anti-FcRn
antibody can be administered, e.g., by intravenous infusion, e.g., at a rate of less than 30, 20,
10, 5, or 1 mg/min to reach a dose of about 1 to 100 mg/m® or about 5 to 30 mg/mz. Dosage
values may vary with the type and severity of the condition to be alleviated. For a particular
subject, specific dosage regimens can be adjusted over time according to the individual need
and the professional judgment of the person administering or supervising the administration

of the compositions.

The pharméceutical compositions disclosed herein may include a therapeutically
effective amount or a prophylactically effective amount of an FcRn-binding antibody
disclosed herein. A “therapeutically effective amount™ refers to an amoﬁnt effective, at
dosages and for periods of time necessary, to achieve the desired therapeutic result. A
therapeutically effective amount of the composition may vary according to factors such as the
disease state, age, sex, and weight of the individual, and the ability of the antibody to elicit a
desired response in the individual. A therapeutically effective amount is also one in which
any toxic or detrimental effects of the composition is outweighed by the therapeutically

beneficial effects.

STABILIZATION AND RETENTION

In one embodiment, an FcRn-binding antibody is physically associated with a moiety
that improves its stabilization and/or retention in circulation, e.g., in blood, serum, lymph, or
other tissues, e.g., by at least 1.5, 2, 5, 10, or 50 fold. For example, an FcRn~binding
antibody can be associated with a polymer, e.g., a substantially non-antigenic polymers, such
as polyalkylene oxides or polyethylene oxides. Suitable polymers will vary substantially by
weight. Polymers having molecular number average weights ranging from about 200 to
about 35,000 (or about 1,000 to about 15,000, and 2,000 to about 12,500) can be used. For
example, an FcRn-binding antibody can be conjugated to a water soluble polymer, e.g.,
hydrophilic polyvinyl polymers, e.g. polyvinylalcohol and polyvinylpyrrolidone. A non-

limiting list of such polymers include polyalkylene oxide homopolymers such as



Pi 20EXAMPLE 17: MONKEY FCRN TRANSIENT TRANSFECTANTS STAINED WITH
Aivii-iiFcCRN mABs Cos] cells were transfected with monkey FeRn heavy chain (in pPCDNAG6) and
p2m (pEDYE) A& Jammer transfection reagent (Strategene). 48 hd&rE AR IS were
harvested and washed once with PBS containing 0.5% BSA. 5x105 cells were incubated with mABs

for 45 minatdycliyiees gined| (REGLASRAbIIDEKME GRS RalHoP B sRERPRY PE% BSA. The cells
were then {gguhated with Aexarssk lehripethanahavbfpasiseetdfat ik S0Reddutivmidos fkheminutes on

ice. After qe ash, the cells were,analyzed for fluorescence 5staining in a Coulter flow cytometer.
The result% QS ORISR S IHIHRINX AMPLE 18: WESTERN BLOTS WITH ANTI-HFCRN MABS

3 ug of soluble human FeRn (Extra-cellular domain of heavy chain and p2M) was loaded to each lane
of a 4-20%,Ttis-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 10PVDF membrane (Amersham) and run at 55V
for 1%ir at room te‘g‘i‘d@r%m?é?dﬁfeﬁﬂ?é"?ﬁé’ﬁ%@ﬁé YadmfarikePwitiabimiitis-#BS P (PBS plus 0.05%

Tween 2086 ot ofMIRT ik dRepRMBEane AR H Caoat T RYitbiddpeaimibafyyariaus MABS
overnight at 4C. After washing,twice.with PBST, the membrane was. incubated with goat anti-human
0 HP (ORI BB KLt AT AU SR A rOP SOP P CAAEP ERAIRE o washes the
15membranatesias déwclfpedatiata bria@riKit{n hvetstaipt) va Hestestibsad oarkbiateABI88B3.11, 3B3.16,

3B3.21, 3B Apnfiilkd [RRE b ARG ddteRAERIRAGLRG IBAR RERR BEAVF SHANIWIHLE 3B5.4 and
5A4.9 recognized 132M (F!ﬁ%ne 21). EXAMPLE 19: BIACORE ANALYSIS 0F3113.1°A CMS5 chip

(Biatore) iaidbeg it Rerrreispre dencribR? BOBIRU of soluble human 20FcRn or soluble monkey FcRn
(diluted 100x into acetate at pH 4.5) using standard amine coupling. Five five-fold serial dilutions of
antibody were mdde isfernagonahmatsrialtii thefits itmnaidinird truly fim EReangirmeasingstassed over

the chip ingyplicate:abed SR fah hrinuen fhhs-datraperepraiueshipsank ddapding, interaction. Both

bindings at pH 6 and pH 7.4 were examiped (Figure 22 and Table 9).
J m%iecuiar ngghi of the compound, con(ce:%rat?on, date o exp?rat?on, batch or production site

information, and so forth. In one embodiment, the informational material relates to using the
15 antibody to treat, prevent, or diagnosis a disorder described herein, e.g., an autoimmune

disorder.

In one embodiment, the informational material can include instructions 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

20 mode of administration described herein). In one embodiment, the informational material can
include instructions to administer an FcRn-binding antibody to a suitable subject, e.g., a
human, e.g., a human having, or at risk for, an autoimmune disorder (e.g., theumatoid
arthritis or systemic lupus erythematosis). For example, the material can include instructions
to administer an FcRn-binding antibody to a patient with lupus or a patient with another

25 autoimmune disorder.

The informational material of the kits is not limited in its form. In many cases, the
informational material, e.g., instructions, is provided in printed matter, e.g., a printed text,
drawing, and/or photograph, e.g., a label or printed sheet. However, the informational
material can also be provided in other formats, such as computer readable material, video

30 recording, or audio recording. In one embodiment, the informational material of the kit is

contact information, e.g., a physical address, email address, websile, or telephone number,
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WO 2009/131702PCT/US2009/002536 Table 9. Biacore analysis of anti-hFeRn mAb 383.11 mAb
Human FeRn pH 6.0 pH 7.4 KD (nM) Off-Rate (seed) x 104 KD (nM) Off-Rate (seed x le) 383.11 1.17
0.39 1.76 W99WB{TE2) 0.0145 (n=2) 3133_11 (cyno) 3.23 0.14 5.52 5. BGTP2H04(H02%7 2.3
EXAMPLE 20: EPITOPE MAPPING OF ANTI-HFCRN mABS Soluble human FcRn and mouse
monoclonarkateisours S Eie bieparebtrbusiisigniivecnfematiqeabeyitar boRerertinkoineibidals were

purchasedqforRy Blagera AB fpiasiesaireder)nlaspthatwireneistiaalr Hnentation aad surface

preparation: Analysis of macromolecular interactions using surface plasmon resonance has been
described Ff 8E%iH94 jn A 20etinE QB H @Ak ment (Biacore AB) was used and all binding

interactions were performed at 25C. A 10carboxymethyl-modified dextran (CM5) sensor chip (Biacore

AB) was used fortrddiHansignAsirErdingsnoerialimtripansyigiefdittdtras malodsgther in 10 mm

sodigm aceiatei (@t SnaRd kprakilizedite anadonnecl abias sensarmhighnsizgnieise goupling as

described Ln?%lg. l%inal immobilization(k(}ev was aé::gméimatel 10000 Resonandge Units éRU). A control
antibody suf 8nuasg%‘% %feap%‘?’ﬁféeﬂs LOPRALE EREE S et‘iﬁ%ig%rl%déeﬁb%ré 8 15°E 'i!he presence

of a non-Fegmtdpetditiag tibadio{mmiB:d 346)dandesenbed lescanrefgraheenfatoidearthritis or

systemic lupus erythematosis. Alternatively, the other ingredients can be included in the kit,
but in different compositions or containers than an FcRn-binding antibody. In such
10 embodiments, the kit can include instructions for admixing an FcRn-binding antibody and the

other ingredients, or for using an FcRn-binding antibody together with the other ingredients.

An FeRn-binding antibody can be provided in any form, e.g., liquid, dried or
lyophilized form. It is preferred that an FcRn-binding antibody be substantially pure and/or
sterile. When an FcRn-binding antibody is provided in a liquid solution, the liquid solution

15 preferably is an aqueous solution, with a sterile aqueous solution being preferred. When an
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 kit.

The kit can include one or more containers for the composition containing an FcRn-
20 binding antibody. In some embodiments, the kit contains separate containers, dividers or
compartments for the composition and informational material. For example, the composition
can be contained in a bottle, vial, or syringe, and the informational material can be contained
in a plastic 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
25 a bottle, vial or syringe that has attached thereto the informational material in the form of a
label. In some embodiments, the kit includes a plurality (e.g., a pack) of individual
containers; each containing one or more unit dosage forms (e.g., a dosage form described
herein} of an FcRn-binding antibody. For example, the kit includes a plurality of syringes,
ampules, foil packets, or blister packs, each containing a singie unit dose of an FcRn-binding -
30 antibody. The containers of the kits can be air tight, waterproof (e.g., impermeable to

changes in moisture or evaporation), and/or light-tight.
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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 pepti@¥ ¥4 B %verlapping sequence of 10 amino acids. The peptii&& e ¥Fatsolved in
100% DMSO to a final concentration of 1-5 mg/mL. For analysis, the peptide solutions were diluted
100-fold in HBS-hsifierntionatin ipubEss: dayicesuitsgenio MBI EseHHEbte aRIstHR e Rn-specific
antibody apd referense sUHiARE o3, THRUIRS AtAIRIEphek) Hidppin (Alick e pspslisseiation phase,
the surface was regenerated by a 30s pulse of 10 WO 2009/1 17_02PCT/U82%0 /002536 mM glycine
(pH 2.0) afd%: P5LPORKBPI HOSEFE S aPH RN ARSI AT VS ol p SRR RBHIE KB CRN was
injected oukivibeispe difislansbizoddvid£lithat deiie isefonetthel fifstep e tideateited)y aiticadiecithertast peptide
oteg  cqssiee Skl S BlGa S G MBS Abondncleq hesprdayer borh
flow-cells as a negative con rol. BData Evaluatiof” The sensorgram (RU versus time) generated for
the control-coated (non-specific mAB) flow-cell were automatically subtracted from the FcRn-coated
sensogramsdRespense at equilibrium (Req) was measured 30s before the end of the injection phase

(2). Positive response indicates specific binding,of the peptjde to.th ecific,antibod
(Frostell-Karlssort Bt29015S R .I%té’r% f@f%%%gﬁfgﬁi%g ?%8&5%%‘%%? %?rﬁ%ﬁ\ﬁ’@{ﬁfopes Syn
558: Ac-S@EkRY RErtit ERGRGMNCEW KnC Ohitiplactm Al B . Thesk a8H{ISE@sIBNE: 24) Syn 559:
AC'ERGR%’yﬁiﬁl\é{é&“’tﬁﬁ’Mﬁé&%@%&?&?&@éﬂé%ﬁéd& ﬂ&éﬁﬁf@é&ﬂﬁ%&@éméé&g

Ac-CSAFS YPPELQLRFLR&IGL-CON 2mAB 3B3.11, 5.1.3 (SEQ ID NO: 26) Syn 544:

Ac-AP G T ARSI SeEORYL S N BHIE 181 48E & Y RIET: 22 P/ YPSEXAMPLE 21: SELECTION
AND PRIMARY SCREENING OF FABS A SELECTION PROTOCOLS  Soluble Fabs (sFabs) were
identified from a phaderiSptayitigiasfrhsn eloprisesmeriteriapeitsarsnpdifaarmeefddins using
soluble humag. (ShESRP} PhipidE B RRIAIRIAS 3R SR3 & bharlia e diesated i umaa& RN protein

were carried out. Additional selections 20were_also carried Qut usin? a combination of cells and protein

targets usifRyPIFNeEhRTRERSHOR Shintiinydss R upitstaigRicnls A J5RTSPLDANTERSD shFcRn:
Three roungiscef-6alectan &griash bietirylAad ShdtcR anivene, casried, @uiwate cepletion on streptavidin
beads. Phagemid were allowed to bind tq target i idic_hindin ffer. n n eluted
it o SRR B IR TG (LRI i AR e S L b R P
http://www remdibivstmnres. egmAstonberrdaminghd 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 TadsicRnebérldteglgutibgdyoutpbe mmwwé@inﬂmmn@a{mﬁf@ﬁfseﬁmrﬁn. 2)
selections agalnehneg-hiskvaledShERRR dbisaada chegPehpRRIANShIRR biabalpd NF cRn

which were fdssively im ed on a 96 well ELISA plate were (;arrled out with depletion on BSA
coated welkn@ieaajamiel Waratems\wEa FHifRT-d Sa et iv MeRHR RS HEBer (SHMEO4hd then were
elatgg with pRmsPSCia&RRNBEsiahHumanig 6 and sntnkiwnanicaRe oTAR{EBI)iNefsame acidic
buffer.. After competitive elution, all remaining bound phage were elated by using pH 7.4 buffer as well
by direct inf&&ibR"6Fzells . The eluted phage output was used as input for next round of selection. 3)
Selections against anti-human FcRn arjti%)ﬁy 17D3)-immobilized.no -biotinylz%'['e% égshFcRn: Three
rounds of selectioF*SHRME! HEEF T AHGRAI S MP Y RTBTS P B A8 E TGP B ads was carried
out. Also ingkides MagiglsSleas i platiomistingthintini atesh 1O owstréjstasslifiti2pdepirs the
absence of F¢Rn. Phagemid e allowed tg bind.to target in,acidic bind f ),and then
were elated Wil éﬂs-lsr%es I |c(yV§£hsr'nePé?§l %gt%rﬁg%algsg%ndaé%%i cﬁ%ﬁ%ﬁ%ﬁ% %&ﬁ%@gﬁﬁ e same
acidis buffenvesifteproviipetititods dtivthedttremrairifiganerin S Pl athendiserdgeérispditect bead

infection of s, TeElARANARG IRHLIRS KRS A5 0B RLNSKVBdassiaction. 4) Selections

against hFcRn expressing cells: Thrée rounds of selection ag?ains cRntransfected cells were carried

out with dePIRRRRTH & REXHERSEedY SEFRFAI ERNL PRIRTEREWRYE BRIV tinl TP C&Hs in acidic
binding buffetefiid B)ardbsli henine opecelatedyiihikissngpeoifiy MtisyanipyGpdipidtishd-Bne, mAD in
the same acidic buffer. After competitive elution, all remaining bound phage d by cell lysis
with magnegi?éoért’?glﬁt%?n n%i ‘B%%%@%%a %l %soéré'lTedr?tein?énc({%co%gg‘é?éﬁ%? ﬁggutﬁ/%eﬁegg%ﬁgge output is
used@s inputdonmexrt iowrctofdetestionidoloutiolyaghirsebistatis admmaeMESRN protein (shFcRri)

and hFCR”a%%@ﬁ%ﬁﬁﬁ&ﬁ%%@ﬁ%w%mma(émpﬂ Behantd (eakovaIvaiesapsidoialternate

protein:cell:protein and cell:protein:cell (Round 1:Round2:Round3:Round4) selections using the same
elution strategy as above. ELISA Screening for Fab inhibitors of FcRn.
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To identify hFcRn binders, primary screening of round 2 and/or 3 outputs from each selection arm
described above against biotinylated shFcRn in phage ELISA was carried out. 30Approximately 768
primary ELYSAM8V@Fabs on phagemid were re-arrayed, the DNA sequént@&d2¥8@4etther
secondary screened for pH-dependent binding (pH 6 vs. pH 7.5), species specificity (rat vs. human),

beta 2 mictelisunpidieRliaasarigEesmpaivormnic faidzne SHNdREE naguendedisienry phagemids that
passed thegerondOFFEdPASGRReninghhiad isHBG, PedvnghaiRae M ol Unicscpiagemids were

subcloned and expressed as sFabs and screened in a FACS blockin assa&yi)BIoscking of IgG-Fc
binding to PRIRAEREncaldreaitpEseash CER et iorincat ot mdsrasidicahifbimsent resulted in
the discovdeynpdteteussitisHabanilitieamtagonistitsasiicdid Ripropesiissl ik elevesgsfbatidearfacRn
blockers were reformatied into 1gGIl and refarmatt AZallotypes and further characterized in vitro
o ety & S BETed L ai o e eA R aHE ME TR SR Dlocking using
FACS anatysisidiGs0yinathio prlerotioblilirosin ddiepgycS RN gseytmse danpiin it akgeh blocking at

pH 6 10anﬂegh} 210 %@m&a&ed%%am AReER! & (R ManVerkRD e il ireRBriPs lfCa3.anakby SPR).
EXAMPLE 22: A _T|-|7:CRSI, FABS The CDR sequences of exemplary ant-FcRn Fabs identified in the

phage disfieRPABYXRSSIE diRsAscarey bR B Y b M B SRS BNEYT SRS 4 phagemid Fab
Amino Acigd&dnRBeaicgregsmizal pAfGRRS BMRIRRANMVEDRBHCRREHIMGBR2 HV-CDR3 532k-

M0Q90-F09 SGSSSNIGSNTVS (SEQ.ID.NQ: 28) SONQRP 0 | : ) GWV

(SER 1D NI B e S T BV R URSET R S Ry e

DIRGSRNvgEmRgSRAONSNNOrrB8) 53t iabosicl psPisre Shya sy aphesorsmon Baijey's34)

GDSQRPY D NG ) Y AGSSRBYY, (RERQAPMAr38, X RMGEU(SRRUD B3 dive

SIGSSGGQTKYADSV KG (SEQ ID NO: 38) LSTGELY (SEQ ID NO: 39) 532A- M0062-009
colitis, uveitis, vasculitis, vitiligo.

In some embodiments, the anti-FcRn binding antibody is administered to remove an

15 unwanted therapeutic antibody from the bloodstream.

In some embodiments, the anti-FcRn binding antibody is administered to suppress the
level of anti-HLA antibodies. In some embodiments the level of anti-HLA antibodies is

suppressed in connection with organ transplant.

Methods of administering FcRn-binding antibodies are described in “Pharmaceutical
20  Compositions.” Suitable dosages of the molecules used will depend on the age and weight of
the subject and the particular drug used. The antibodies can be used as competitive agents to
inhibit or reduce an undesirable interaction, e.g., between a natural or pathological agent and
the FcRa.

The FcRn binding antibody can be used to deliver macro and micromolecules, e.g., a
25 gene into the cell for gene therapy purposes into the endothelium or epithelium and target
only those tissues expressing the FcRn. The antibodies may be used to deliver a variety of
cytotoxic drugs including therapeutic drugs, a compound emitting radiation, molecuies of
plants, fungal, or bacterial origin, biological proteins, and mixtures thereof. The cytotoxic
drugs can be intracellularly acting cytotoxic drugs, such as short range radiation emitters,

30 including, for example, short range, high energy a-emitters, as described herein.
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RSSQSLLHSNGYNY LD (SEQ ID NO: 40) LVSNRAS (SEQ ID NO: 41) MQAQQTPIT (SEQ ID NO:
42) IYSMT SEQ ID NO: 3) SIVPSGGETSYADSV KG (SEQ ID NO: 44) GHSGVGMDV (SEQ ID NO:
45). 532A-KIOHBALIHRSSQSLLHGNGHTY LD (SEQ ID NO: 46) LVSNRAS YSEHR®: 47)
MQGLQTPRT (SEQ ID NO: 48) FYSMT SEQ ID NO: 9) GIRSSGGSTRYADSV KG (SEQ ID NO: 50)
GWOLDAFDV (JEthapaseef! selysastide a5y romRisst siqtisii N uesEes is west182)

LGSHRAS {rEcHR NeRB M QRLLA IS tkS B HEU NS FHd XYM (SRQIBPHNAES)
VISPSGGVTMYADSV KG_(SEQ ||? NO;@) .GRAE | g%%lD NO: 57) 532A- M0084-BI |
SGDKLGIRYREGEEHRS NS BB ISR BB %l’ 1R BRI AR SRTA TEES Y NO:60)
FYGMH SE@, i3 ¢k dr)d @Y SEGIBd TEYOADRSYBidSEQBINO: 62) GLRTFDY (SEQ ID NO: 63)
532A- M0084-503 RASQPVGSYLA (SEQ ID NO: 64) GASNRAT (SEQ ID NO: 65) QHYGHSPPYT
(SE@ ID NO: 66)Alternatively, the FcRn-binding antibody can be coupled to high energy radiation

emitters, for example, a radioisotope, such as B a y-emitter, which, when localized at a site,
results in a killing of several cell diameters. See, e.g., S.E. Order, “Analysis, Resuits, and
Future Prospective of the Therapeutic Use of Radiolabeled Antibody in Cancer Therapy”,
Monoclonal Antibodies for Cancer Detection and Therapy, R.W. Baldwin et al. (eds.), pp

10 303 316 (Academic Press 1985). Other suitable radioisotopes include a emitters, such as
2l2E’:i, mBi, and 2”At, and b emitters, such as '%Re and Y. Moreover, 8 By may also be

used as both an imaging and cytotoxic agent.

Radioimmunotherapy (RIT) using antibodies labeled with 311 2y, and ""Lu is under

intense clinical investigation. There are significant differences in the physical characteristics

15 of these three nuclides and as a result, the choice of radionuclide is very critical in order to
deliver maximum radiation dose to a tissue of interest. The higher beta energy particles of
*®Y may be good for bulky tumors. The relatively low energy beta particles of 11 are ideal,
but in vivo dehalogenation of radioiodinated molecules is a major disadvantage for
internalizing antibody. In contrast, 1771y has low energy beta particle with only 0.2-0.3 mm

20 range and delivers much lower radiation dose to bone marrow compared to %Y. In addition,
due to longer physical half-life (compared to %0y), the residence times are higher. As a result,
higher activities (more mCi amounts) of '7'Lu labeled agents can be administered with
comparatively less radiation dose to marrow. There have been several clinical studies
investigating the use of "L u labeled antibodies in the treatment of various cancers.

25 (Mulligan T et al., 1995, Clin. Canc. Res. 1: 1447-1454; Meredith RF, et al,, 1996, J. Nucel.

Med. 37:1491-1496; Alvarez RD, et al., 1997, Gynecol. Oncol. 65: 94-101).

Use of the therapeutic methods to treat autoimmunity has a number of benefits. Since
the antibodies specifically recognize FeRn, other tissue is spared and high levels of the agent
are delivered directly to the site where therapy is required. Treatment can be effectively

30 monitored with clinical parameters. Alternatively, these parameters can be used to indicate

when such treatment should be employed.
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SYAMY SEQ ID NO: 7) RIVPSOGGTMYADSV QG (SEQ ID NO: 68) GMDV (SEQ ID NO: 69) 32A-
M0073-E10 RASQSVSSYLA (SEQ ID NO: 70) DASNRAT (SEQ ID NO: QQRSNWPLT (SEQ ID NO:
72) NYNME'SEHIPNE? YISPSGOSTWYADSV KG (SEQ ID NO: 74) YHYEMESSEESH NO: WO
20091131702PCT1US20091002536 71) 73) 75) DASNRAT YYGMT GPEYFFGVY 532A-
RASQSISNHLV (SEBRSemdnavetitdR8NIvRETIISEG [ N ishe OBHIS YADSYKI(SEQ ID

NO: M005@19Q§i§@n§|gbgﬁ)ties for treating autoimmune disorders including, but not limited to:
intravenous Ig therapy, nonsteroidal anti-inflammatory drugs (NSAID), and corticosteroids;
and anti-inflammatory treatments such as cyclosporins, rapamycins or ascomycins, or their

5 immunosuppressive analogs, e.g., cyclosporin A, cyclosporin G, FK-506, rapamycin, 40-O-
(2-hydroxy)ethyl-rapamycin etc.; cyclophosphamide; azathioprene; methotrexate; brequinar:
FTY 720; leflunomide; mnizoribine; mycophenolic acid; mycophenolate mofetil; 15-
deoxyspergualine; immunosuppressive monoclonal antibodies, e.g., monoclonal antibodies to
leukocyte receptors, e.g., MHC, CD2, CD3, CD4, CD7, CD25, CD28, B7, CD45, or CD58 or

10 their ligands; or other immunomodulatory compounds, e.g., CTLA4lg, or other adhesion

molecule inhibitors, e.g. mAbs or low molecular weight inhibitors including selectin
antagonists and VI.A-4 antagonists. These combination therapies can be part of an
immunomodulating regimens or a regimen for the treatment or prevention of allo- or

xenograft acute or chronic rejection, an inflammatory disorder, or an autoimmune disorders.

15 MuLTIPLE SCLEROSIS
Multiple 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,
20 13:227, 1983). MS may also be diagnosed by evidence of two attacks and oligoclonal bands
of IgG in cerebrospinal fluid or by combination of an attack, clinical evidence of two lesions
and oligoclonal band of IgG in cerebrospinal fluid. The McDonald criteria can also be used
to diagnose MS. McDonald et al (2001) Recommended diagnostic criteria for multiple
sclerosis: guidelines from the International Panel on the Diagnosis of Multiple Sclerosis, Ann
25 Neurol 50:121-127. The McDonald criteria include the use of MRI evidence of CNS
impairment over time to be used in diagnosis of MS, in the absence of multiple clinical

attacks.

Effective treatment of muitiple sclerosis may be evaluated in several different ways,

The following parameters can be used to gauge effectiveness of treatment. Two exemplary
30 criteria include: EDSS (extended disability status scale), and appearance of exacerbations on
MRI (magnetic resonance imaging). The EDSS is a means to grade clinical impairment due

to MS (Kurtzke, Neurology 33:1444, 1983). Eight functional systems are evaluated for the
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77) (SEQ ID NO: 78) 79) G (SEQ ID NO: 80) Si) AAYILQS AYNMI VRSGEWSGHD 532A-
RASQSVGSYLN (SEQ (SEQ ID NO: QQSYSNRIT (SEQ (SEQ ID NO: SIGPSGGKTVYADSV Y (SEQ
ID NO: MOBE20P137830: 82) 83) ID NO: 84) 85) KG (SEQ ID NO: 86) 8ACTHAZERNS Yy GMS
DSWGSFPNDA 532A- RASQSVSSSYLA

type and severity of neurologic impairment. Briefly, prior to treatment, patients are evaluated

for impairment in the following systems: pyramidal, cerebella, brainstem, sensory, bowel and
bladder, visual, cerebral, and other. Follow-ups are conducted at defined intervals. The scale
ranges from O (normal) to 10 (death due to MS). A decrease of one full step can indicate an

5 effective treatment (Kurtzke, Ann. Neurol. 36:573-79, 1994).

Exemplary symptoms associated with multiple sclerosis, which can be treated with
the methods described herein, include: optic neuritis, diplopia, nystagmus, ocular dysmetria,
internuclear ophthalmoplegia, movement and sound phosphenes, afferent pupillary defect,
paresis, monoparesis, paraparesis, hemiparesis, quadraparesis, plegia, paraplegia, hemiplegia,

10 tetraplegia, quadraplegia, spasticity, dysarthria, muscle atrophy, spasms, cramps, hypotonia,
clonus, myoclonus, myokymia, restless Jeg syndrome, footdrop, dysfunctional reflexes,
paraesthesia, anaesthesia, neuralgia, neuropathic and neurogenic pain, I'hermitte’s,
proprioceptive dysfunction, trigeminal neurélgia, ataxia, intention tremor, dysmetria,
vestibular ataxia, vertigo, speech ataxia, dystonia, dysdiadochokinesia, frequent micturation,

15 bladder spasticity, flaccid bladder, detrusor-sphincter dyssynergia, erectile dysfunction,
anorgasmy, frigidity, constipation, fecal urgency, fecal incontinence, depression, cognitive
dysfunction, dementia, mood swings, emotional lability, euphoria, bipolar syndrome, anxiety,
aphasia, dysphasia, fatigue, uhthoff's symptom, gastroesophageal reflux, and sleeping

disorders.

20 ' In addition to or prior to human studies, an animal model can be used to evaluate the
efficacy of using the two agents. Anexemplary animal model for multiple sclerosis is the
experimental autoimmune encephaliﬁs (EAE) mouse model, e.g., as described in (Tuohy et
al. (J. Immunol. (1988) 141: 1126-1130), Sobel et al. (J. Immunol. (1984) 132: 2393-2401),
and Traugott (Cell Immunol. (1989) 119: 114-129). Mice can be administered a first and

25 second agent described herein prior to EAE induction. Then the mice are evaluated for

characteristic criteria to determine the efficacy of using the two agents in the model.

IBD
Inflammatory bowel diseases (IBD) include generally chronic, relapsing intestinal
inflammation. IBD refers to two distinct disorders, Crohn's disease and ulcerative colitis
30 (UC). The clinical symptoms of IBD include intermittent rectal bleeding, crampy abdominal
' pain, weight loss and diarrhea. A clinical index can also be used to monitor IBD such as the

Clinical Activity Index for Ulcerative Colitis. See also, Walmsley et al. Gur. 1998
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(SEQ ID NO: QQYGSSPRT (SEQ ID NO: YIRPSGGKTIYADSV FEN (SEQ ID M0092-D02 (SEQ ID
NO: 88) 89) (SEQ ID NO: 90) 91) KG (SEQ ID NO: 92) NO: 93) The DNA sequences of these Fab
light chain VANAEEJBns (LV) are shown below: >M0062-009 LV kapp#tT/US2009/002536
CAAGACATCCAGATGACCCAGTCTCCAGACTCCCTGCCCGTCACCCCTGGAGAGC 5
CGGCCTAuAtdrecizehbaacT A eRadd feerratal ABEAAFEEARAEARN CTAI

1GGATTGQM%QI&% (rlefMe @bt ATIESGLAGdirk SEADG! A lahdifefad s |
CTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGGTCAG GCACAGA 11 1-1

ACACTGAARKH e BN TGGAGGCTGAAGATGCTGGA 1111
AlIACTGCATGCAAGCTCAACAAACTCCGATCACCTTCGGCCAAGGGACACGACT

1OGGAGA%A7@§&E§ ,{J&kﬁs 94) >M0057-F02 LV kappa
CAAGACA CTAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATReuTaha e 7w Farorneedrboreeny IResTARTIGEIATREAT 15CTA 11 |

G GATTG@%@%}_ GG GRGAG EAGDPLHGHAC A Ikdol ki dTen presents in a
TTGGGTFCTCATCGGGCCTCCGGGGTCCCTGACAGG, | J.CAG&%%{IZAGTG GGTCAG GCACAGA

1111 ACASTERAEAPERET ABAE PRt R HEE SR ABAME TG B pepryoints closest to the
ATTACTGEATGICAAGET CRAGAAGTCEGEACABELES IBGOEAGGOHREHANEGTiIth

AGATOACBARAT R i hle SR B SRS S BB e posicve
GAGT CAdexreRodipmotoitamact ercis oy the SharmermrsaA pipatzmpbody

TCAGCAGHAREMNE GtBAN CACERANHRE TS TR DA Téefull 7 GATAL Privedhe 8P
CAAAGTGGGGTCCCATCGAGGTTCAGTGGCAGCGGCTCTGGG Acg G@TTTCACTC

TCACCATERKEING ey REAA BB XK AR ATREERREPIR R¥EAG WO
2009/131702PCT/US2009/002536 ACAGTAATAGAATCAC |1 |
CGGCCC‘I@(%ACCAGAGTGGATGTCAAA (SEQ ID NO: 96) >M0064-H04LV kappa 5
CAAGACATCCAGATGACCCAGTCTCCACTCTCCCTGCCCGTCACCCCTGGAGAGC
CGGCCTCCATCIGEMEGRECTHTRSTEAGAD CEneroearcGain teHdneAC

CTABIGGAId = A GhS EMERAGEE M BiaC ialesT CEACMGEhELalld DY SelPehtibodies
TTGGTHCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTG TCA}!G_ )
k L A S s

GCACAGATIFRERER AR AR AR - AR FRIGHESERAE RUE R

skin, kidneys, heart, lungs, blood vessels, and brain. Although various symptoms may
present, some of the most commen include extreme fatigue, painful or swollen joints
(arthritis), unexplained fever, skin rashes, and kidney problems. Exemplary symptoms of

20 lupus include painful or swollen joints, unexplained fever, and extreme fatigue. A
characteristic red skin rash may appear across the nose and cheeks. Rashes may also occur
on the face and ears, upper arms, shoulders, chest, and hands. Other symptoms of lupus
include chest pain, hair loss, anemia, mouth ulcers, and pale or purple fingers and toes from
cold and stress. Some people also experience headaches, dizziness, depression, confusion, or

25 seizures. Positive factors for SLE diagnosis include circulating anti-nuclear antibodies, anti-
DNA antibodies, and anti-Sm antibodies. An FcRn-binding antibody can be useful in
treating, preventing, or alleviating SLE or one or more symptoms of SLE. Lupus, as used

herein includes cutaneous lupus and lupus nephritits.
IMMUNE THROMOCYTOPENIA (ITP)

30 ITP is a disease of increased peripheral platelet destruction, where patients develop

antibodies that bind to specific platelet membrane proteins. The anti-platelet antibodies
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m ATTACTGCATGCAAGGTCTACAAACTCCGAGGACGIICGGCCAGGGGACCAAGG
TGGAAATCAAA(SEQ ID NO: 97) >M0056-G05LVkappa

CAAGACATE EREIRTBACCCAGTCTCCAGCCACCCTGTCIIGTCTCCACEEBRNA 2536
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAACCACTTAGICTGOTT
CCAACAGEEReC rartatAGieding At roy Teareigss Atleuisic e EAbaye
GCCACT GREATERINGEGARMIRARTE REAGREE GGG RGA BARAGITE Aot
TCACCATCAGCAGCCTAGAGCCTGAAGA|IIGC GIIFAIEACTOTCAGCAGﬁG. o1
TAGCAAC‘%*@'(%C?:“F% BREEFEEERAAR REERPSAEXE e NP HB ZENG: 08)
>MO0084-Bfiz: bV rkappamptoms thereof. _
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGECTTTGICTCCAGGGGAAA
CAGCCACCCTCTCCTGCCGGGCCAGTCAGCCTGTTGGCAGCTACTTAGCCTGGTA 25
CCAACACGAARCEN GO IREBE TCCCAGGCTCCTCATCTATGGTGCATCCAATAGG

GCCACTGGCA Kafolddrine s f9litlGAa haG Mm@ {eérdde iHaGGARR @ifeCtE TeARIRE, but
TCGCCATCAGCA%CTG AGCCTGAAGA IIIGGAC\%I' GT TT%EGTCA?QA%%&
TGGTCACTR AL E TP APACINEEE CRECES R ARE ST BB AGRFERAR BR1S:99) 30
>M0092-D0idl joinkaipsame inflamed, resulting in pain and stiffness. Ankylosing spondylitis tends to
CAAGACA AT GAC BTG CEAGG ARECT CTONRTETBEARRORAM .
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTG
GTATCAGEAS RARSIEGSTOAEET Tl eine @tk re SRt riiets FrsCATEC AFBIANH
2009/131782R6FT/US2009/002536
AGGGCCACTGGCATCCCAGACAGGIICAGTGGCAGTGGGTCTGGGACAGACIIC
ACTCTCALEM G SAGACTGGAGCCTGAAGAIIIGCAGTGTATTACTGTCAGC
AGTATGGTAGCTCACCTCGGACGTTCGGCCAAGGGACCAAGGTGG ATCAAA&SEQIDNO:lOO)
5 >M0090-FO9 L\}igmﬁlﬁus is an autoimmune disorder t_hat affects mucous membranes and the skin,

CAGAGCGHe ditérde scAdpdc e Ake € B TR\ ge ol GAGAGITIEMEEEEBAEAGABIC

ACCATCTCTTGTTCTGGAAGCAGC A STA TAAGCTGGT
e AT B AR B R o Rahe s A Yl e ehdienor
GCCCTCABBCBIRS Yhish BiGaAicur antic EandreTac Attt acaTefthree
CTGGCCN&%%%%%%%%&%F@%@&%@H&%@ﬂ%@ﬂ&&&%@%@&&%ﬁ&taes

GGGATGA AGGGI1GGG_TGTT_CGGCGGAG_GGACAA_AG%ITGA(ECGTCC TA(SEQIDNO:
101) >MOOBHEEH PeSMORIRIR da In Pemphigus folicaeus auto-antibodies against desmoglein 1 are

CAGAGCGEikaACTOAGHTACACEGAGTHIDE GETET B BEOEGGNCABABRGCBierein

CAALCAL R A R T S R I i Bl b S frmptiome.
GGGATCOBT dizords G AFFOMOTEGERIGAATCIFGRRRAEAE Mt erprercT of Akcciyn and

TCAGCGGGA GIALESO] ARG Gl AL i dE e Ris CGULHIAGE Trefiment
GCAATACTGCTICCGTGGCATTCGGCGGAGGGACCAGGCTGACCGTCCTC(SEQ IDNO:1N)

>MO0073-E i@@@cﬁgﬁﬁgninistration of steroids and/or the administration of a CD20 antibody such as
25CAAGAGALGAMAETRAF CCAGTCTCCAGCCACCCTGTCHIGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGG%@EGCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACIICACTC
TCACCATER CCTAGAGCCTGAAGATITTGCAGII1AIACTGICAGCAGCG

MTAGCAACTGGbfsCot GAGI GGG R GPREIRORE GATRAMIPREIRMO: 103)
>M0090-F1i1 LV lambda WO 2009/131702PCT/US2009/002536

CAGAGCET tearmetkasieniescEthe b hrrentatsrsvec feuspeRuTouare fom
CCATCTCrdiptsidndiGéetindh 61d Gded\ i afphbd-dat @AM H! A TeAA G Gehh DEG Subject
GTACCAAAAG@E@%(%GOG AGC gcgﬁ% TCATCATT TpGGGACAq.T CA ¢
GCAGCCH I A B A B B T RS T E PG BT RA T B s
TCCCTGA@ARTCIRCTGSBOTOTES SlenG B AGBEICATTATTAQRGIRGOT
CATATGCAGGTAGTGGCA 111 ACGTC11 | GGCAGTGGGACCAAGGTCACCGTCCT A (SEQ ID
NO: 104) EXAMPLE 23: BINDING OF SFABS AND ANTIBODIES TO FCRN 10To further characterize
the Fabs and their respective IgG | , SPR 8500 / BIACORETm analysis was performed on eleven
exemplary antagonsitic anti FcRn antibody clones that were positive for FcRn binding to determine the
KD. Exemplary SPR 8500 / BIACORETm data is provided in Tables 2 and 3. SFabs and antibodies
(IgG) were tested for their ability to bind to human FeRn (hFcRn) or rat FcRn (rat FcRn) and pH 6 and
7.5. Binding was 15measured by SPA 8500 and 6?/ BIACORETM and is expressed by KD values (nM).
The binding of 8 clones was observed to be pH independent and 3 pH dependent. Tables IIA through
E: Summary of in vitro SPR 8500 binding data (Ko (11M)) of FcRn binding sFabs; On and Off Rate

Analiecee A Rindina Data Antaadnnicticr anti—c-EcRnN 1AC data



SPR 8500 SPR 8500 SPR 8500 SPR 8500 soluble Fabs sol FAB sol FAR sol FAR sol FAB sol hFcRn

sol hFcRn Sol rat Farn, sol)ra6 FeRla Clone # KD nM @ pH 6 KD 11M @ E)H 7.5 KD nM @ pH
6 KD nM @ B8 487 M0090-F11 9.2 19.1 31.2 PCT/US2009/002536

carcinoma. Sarcomas are cancer of the connective or supportive tissue and include
osteosarcoma, chondrosarcoma and gastrointestinal stromal tumor. Hematopoietic 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

5 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 medullobiastomas;
cervical cancer; choriocarcinoma; colon cancer; endometrial cancer; esophageal cancer;

10 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

15 tymphomas; 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

20 cancer including germinal tumors such as seminoma, non-seminoma (teratomas,
choriocarcinomas), stromal tumors, and germ cell tumors; thyroid cancer including thyroid
adenocarcinoma and medutlar 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

25 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

30 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



9.9 532A-M0064-H04 28 25.9 no binding no binding 532A-M0090-F09 (pH dependent) 5.7 no binding |
no binding no binding WO 2009/131702PCTILIS2009/002536 532A-M0084-B03 épH dependent) No
fit no bindiMPPrdBikift no binding 532A-M0062-009 (pH dependent) 25 A& hilehY11828#ding no

binding 532A-M0055-G12 12 39.7 no binding no binding 532A-M0056-G05 13.6 18.1 no binding no
binding 53ZARMOUSHIBtDE Fiug via the placenta. The fetus receives the drug or molecule treatment.

IMMUNOADSORPTION

In some embodiments, the invention provides methods for the removal of an

5 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

10 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

15 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

20 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,
25 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
30 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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the unwanted agent removed, before returning the blood to the patient. Methods of plasma

exchange are known in the art and are described, for example, in US 6,960,178.

Plasma exchange has been shown to reduce therapeutic antibody levels in the blood of
a subject and the restoration of homeostasis (See e.g., Khatri et al; 2009; Neurology 72:402-
409).

An IgG based therapeutic antibody (such as natalizumab) can be removed from blood,
plasma or serum by contacting the blood with the capture protein Staphylococcal protein A,
which will bind the Fc region of IgG and remove the IgG antibody from the bloodstream.
Other capture proteins can be used for different isotype antibodies. In some embodiments,
the anti-FcRn antibodies can be used as a capture protein in the plasma exchange process,
resulting in the removal of FcRn from the bloodstream, thereby increasing the amount of
“free” therapeutic antibody. The resulting “free” therapeutic antibody will have a shorter
half-life than antibody present prior to treatment and/or can be removed from the blood more
readily with a different capture protein (such as protein A). In some embodiments, the anti-
FcRn antibodies are administered to a patient during or before plasma exchange. In some
embodimerts, the anti-FcRn antibodies can be immobilized and used in a column, resulting
in the binding of FcRn. In some embodiments, the blood of a patient that contains a
therapeutic antibody is contacted both with immobilized anti-FcRn antibody and immobilized

protein A.

In some embodiments the anti-FcRn antibodies presented herein can be used in
“rescue” therapy for therapeutic antibodies that have been administered and have shown an
adverse effect. In some embodiments, an anti-FcRn antibody 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 LEUKCCYTE 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 tumn can activate B-cells.
The panel of HLA genes available is unique for each person. Any celi displaying an HLA
that is “non-self” will result in the induction of an immune response. In general, the more
different the “non-self” HLLA 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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minimize the immune response. Donor-specific HLA antibodies have been found to be

associated with graft failure in kidney, heart, lung and liver transplantation.

In some embodiments, the invention provides methods for the decreasing the level of
“*non-self” HLA antibodies in an individual. Decreasing the level of “non-self” HLA

5 antibodies can result in the suppression of an immune response, e.g., during organ

transplantation. In some embeodiments a person that will be undergoing organ transplation is
administered an anti-FcRn antibody. In some embodiments a person that is undergoing organ
transplation is administered an anti-FcRn antibody. In some embodiments a person that has
received an organ transplation is administered an anti-FcRn antibody. Assays for measuring

10 the levels of HLA antibodies are well-known in the art.

DIAGNOSTIC USES
Antibodies that bind to FcRn and identified by the method described herein and/or

detailed herein have in vitro and in vivo diagnostic utilities.

15 In one aspect, the disclosure provides a diagnostic method for detecting the presence
of an FeRn, in vitro or invivo {e.g., in vivo imaging in a subject). The method can include
localizing FcRn to a subceliular location, e.g., the endosome. The method can include: (i)
contacting a sample with FcRn-binding antibody; and (ii) detecting formation of a complex
between the FcRn-binding antibody and the sample. The method can also include contacting

20 a reference sample (e.g., a control sample) with the antibody, and determining the extent of
formation of the complex between the antibody and the sample relative to the same for the
reference sample. A change, e.g., a statistically significant change, in the formation of the
complex in the sample or subject relative to the control sample or subject can be indicative of

the presence of FcRn in the sample.

25 Another exemplary method includes: (i) administering the FcRn-binding antibody to a
subject; and (iii) detecting formation of a complex between the FcRn-binding antibody and
the subject, The detecting can include determining location or time of formation of the

complex.

The FcRn-binding antibody can be directly or indirectly labeled with a detectable

30 substance to facilitate detection of the bound or unbound antibody. Suitable detectable
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substances include various enzymes, prosthetic groups, fluorescent materials, luminescent

materials and radioactive materials.

Complex formation between the FeRn-binding antibody and FcRn can be detected by
measuring or visualizing either the antibody bound to the FcRn or unbound antibody.
5 Conventional detection assays can be used, e.g., an enzyme-linked immunosorbent assays

(ELISA), a radioimmunoassay (RIA) or tissue 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

10 labeled standards, and the FcRn-binding antibody are combined and the amount of labeled
standard bound to the unlabeled antibody is determined. The amount of FcRn in the sample
is inversely proportional to the amount of labeled standard bound to the FcRn-binding

antibody.

Fluorophore and chromophore labeled antibodies can be prepared. Because

15 antibodies and other proteins absorb light having wavelengths up to about 310 nm, the
fluorescent moieties should be selected to have substantial absorption at wavelengths above
310 nm and preferably above 400 nm. A variety of suitable fluorescers and chromophores
are described by Stryer,1968, Science 162:526 and Brand, L. et al., 1972, Annu. Rev.
Biochem. 41:843 868. The antibodies can be labeled with fluorescent chromophore groups

20 by conventional procedures such as those disclosed in U.S. 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

25 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-
30 binding group. For example, a chelator can be attached to the antibody. The antibody is then
contacted to a histological preparation, e.g., a fixed section of tissue that is on a microscope

slide. After an incubation for binding, the preparation is washed to remove unbound
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antibody. The preparation is then analyzed, e.g., using microscopy, to identify if the antibody

bound to the preparation.

Of course, the antibody can be unlabeled at the time of binding. Afler binding and washing,

the antibody is labeled in order to render it detectable.

5 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,
10 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 example, nitrocellulose, plastic, glass, e.g.,
15 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

20 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 immeobilized antibody. Information
about the extent of binding at each address of the array can be stored as a profile, e.g., ina
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.

25 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;

30 and 5,137,809). As cells pass through the sorter, a laser beam excites the fluorescent

compound while a detector counts cells that pass through and determines whether a
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fluorescent compound is attached to the cell by detecting fluorescence. The amount of label

bound to each cel! 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 81y,

g, 12 9¥mpe 32p 1251 3p 14¢C and ]ssRh, fluorescent labels such as fluorescein and ‘
rhodamine, nuclear magnetic resonance active labels, positron emitting isot;:)pes detectable by
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 radiolabeied antibody can also be used for in vitro diagnostic fests. 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,
g, 125y 3p, mf} 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,
L. 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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procedures for iodinating polypeptides, such as antibodies, are described by Hunter and
Greenwood, 1962, Nature 144:945, David et aI.,' 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 ”‘3}, B g and gngc, for example. Procedures for iodinating antibodies are
5 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, Immunochemisiry 289 297.
Procedures for PmTe labeling are described by Rhodes, B. et al. in Burchiel, 8. et al. (eds.),
Tumor Imaging: The Radioimmunochemical Detection of Cancer, New York: Masson 111
123 (1982) and the references cited therein. Procedures suitable for ""n labeling antibodies

10 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
15 “imaged” in vivo using known techniques such as radionuclear scaﬁning using ¢.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,

20 can be used where the radiolabel emits positrons (e.g., e, tsF, 0, and i3N).

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

25 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
30 (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 in the form of 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 (FesOs), y-Fea0;, ferrites, and other magnetic mineral compounds of

transition elements. Magnetic particles may include: one or more magnetic crystals with and
5 without nonmagnetic material. The nonmagnetic material can include synthetic or natural

polymers (such as sepharose, dextran, dextrin, starch and the like.

The FcRn-binding antibody can also be labeled with an indicating group containing of
the NMR active "°F atom, or a plurality of such atoms inasmuch as (i) substantially all of
naturally abundant fluorine atoms are the "F isotope and, thus, substantially all fluorine

10 containing compounds are NMR active; (ii) many chemically active polyfluorinated
compounds such as trifluoracetic anhydride are commercially available at relatively low cost;
and (iii) many fluorinated compounds have been found medically acceptable for use in
humans such as the perfluorinated polyethers utilized to carry oxygen as hemoglobin
replacements. Afier permitting such time for incubation, a whole body MRI is carried out

15 using an apparatus such as one of those described by Pykett, 1982, Sci. Am. 24678 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

20 patient having an autoimmune disorder, or in vivo, e.g., by imaging a subject. The kit can
further contain a least one additional reagent, such as a label or additional diagnostic agent.

For in vive 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
25 (including literature references, issued patents, published patent applications, and co-pending
patent applications) cited throughout this application are hereby expressly incorporated by

reference, in particular for the teaching that is referenced hereinabove.

EXAMPLES
Example 1: Cloning FeRn, FeRn-GPI And B:M
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constructed in the Simister lab (Brandeis University, Waltham MA) using pcDNA6
(Invitrogen, Carlsbad, CA) as the plasmid vector (FcRn:pcDNA6). The Human B2m cDNA
construct used for these Examples was originally constructed in the Blumberg lab (Harvard

5 Medical School, Boston, MA) using pcDNA3 (Invitrogen) as the plasmid vector
(B2M:pcDNA3).

Plasmids were transfected into One Shot TOP10 chemically competent E. coli
(Invitrogen, Carlsbad, CA) according to the manufacturer’s instruction. A single colony was
picked from each of the transformed plates, inoculated into 500-1000m! of LB medium and
10 cultured overnight in a shaker. Plasmid DNA was purified from these cultures with Maxi
Prep kit (Qiagen, Valencia, CA). The pcDNAG6-Full length hFcRn plasmid construct was
digested with Nhel and Xbal. The pCDNA3.1-32-M plasmid construct was digested with
Hind 11l and Xba 1. The pCDNA6-hFcRn-GPI plasmid construct was digested with Nhel
‘and Xba 1. The digested products were resolved on a 1% agarose gel to verify the size of the
15 insert was correct. The correct size for full-length FcRn and GPI-FcRn were about 1kb in
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 pl of 10 mM cardiotoxin (Calbiochem, San Diego)
20 5 days before plasmid DNA injection. Cardiotoxin treatment was used to provoke an
inflammatory response and to recruit antigen presenting 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
25 were injected into the anterior tibialis muscie of the mice. Mice immunized with the
combination of hFcRn and B,M received a dose of 50 pug of hFcRn plasmid in 25 ul PBS and
50 pg of foM 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
30 plasmid DNA at 21 and 42 days after the first immunization using the same dose and volume

as used for the first injection.
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Mice were also boosted with the soluble form of recombinant hFcRn (shFcRn, 100

pg/mouse, 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

5 number 182 was given an intra-venous (IV) boost with recombinant shFcRn (50 pg/mouse)
on days 129, 130 and 131 before fusion. On day 132, spleen cells from mouse number 182
were fused with NS-1 or SP2/0 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.

10 Mouse number 187 was further boosted TV with 50 pg of recombinant shFcRn on
days 276, 277, and 278 afier the initial immunization. On day 279, spleen cells from 187
were fused with SP2/0 myeloma cells as described below in Example 4. 10% of the resulting
fusions were plated in eleven 96 well plates. The remaining 90% of the fusions were stored
in liquid nitrogen. From the fusions plated, 35 lines that secrete mAB recognizing hFcRn '

15 were generated. The immunization protocol is summarized in Table 2.
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ment

EXAMPLE 3: ANTIBODY TITER IN MOUSE SERUM
Anti-hFcRn and anti-B;M titer in mouse serum was measured by ELISA. ELISA
5 plates were coated with 2 ug/ml of soluble hFcRn or hBM (Sigma, St. Louis, MO} in ELISA

coating buffer (Sigma, St. Louis, MO). Plates were incubated at 37°C for [ 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

10 were washed 5 times with PBST. Goat anti-mouse [gG-HRP (Pierce, Rockford, IL) at 1 to
EQ,OOO 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,
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Gaithersburg, MD) was added to the plates for color development. The substrate reaction
was stopped after approximately 5 minutes when appropriate color developed. The plates
were read at 450 nM in a microplate reader (Bio-rad, Hercules, CA). Serum was tested in all
mice at day 56 (Figure 1). Those mice with serum reactive with hFcRn were tested again on

5 day 94 and the serum titers are shown in Figure 2.

EXAMPLE 4: HYBRIDOMA FUSIONS
Mouse 182 and mouse 187 were selected for making hybridoma fusions. The spleens
of both mice were removed and single cell suspensions of spleen cells were prepared by
teasing the spleens apart followed by repeated pipetting with 10 ml of DMEM media
10 (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 ¢
NHC}, 1 g KHCO;, 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
15 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 ml HAT medium and seeded onto
20 16.5 plates (96 well plate, 0.2ml/well). NS-1 fused cells were diluted in 216 mi 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.

25 On days 2, 3, 4, 5, 7, 9 after the fusion, half of the HAT medium was replaced with
fresh HAT medium. One to two weeks after the fusion, hybidoma cells from positive wells
(determined by clear growth under the microscope and by naked eye inspection) were
transferred to 24 well culture plates. Within 2 weeks after the fusion, hybridoma celis wére
cultured in HAT media containing complete medium. On day 16, cells were transferred to

30 CDMEM without HAT.
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When the medium turned slightly yellow, an aliquot of supernatant was harvested and
screened for anti-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
5 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

10 Hybridoma cloning media was prepared as follows: 12.5 ml hepes buffer solution
(100x/1M) (Invitrogen, Carlsbad, CA), § ml sodium pyruvate (100x/100mM) (Invitrogen,
Carlisbad, CA), 5 mi 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 ml 2-mercaptoethanol (1000x/5.5x102 M)

15 (Invitrogen, Carlsbad, CA), 100 m! FBS (prescreened for hybridoma growth)(Cambrex, East
Rutherford, NJ), and 50 mi of hybridoma cloning factor (ICN, Irvine, CA) were added to 317
m! 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

20 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 fransferred to 20mli cloning medium to make
concentration of 150 cells/ml, 15 cells/ml or 3 cells/'mi. The cells were then transferred to 3
individual plates (one for each cell concentration) of a 96 well plate. Each well has final

25 volume of 0.2mi. The plates were incubated at 37°C, 10% 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 FcRa.
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EXAMPLE 6: CELL COMPETITION ASSAY USING FCRX SPECIFIC MAB SUPERNATANTS

A. LABELING OF SYNAGIS® Wit 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

5 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 succinimidy! ester (dry powder) and incubated at room
temperature for | hour. The protein was purified by size-exciusion chromatography using the
kit component column (Bio-Rad BioGel P-30 Fine size exclusion purification resin). The

10 sample was loaded onto the column and eluted with PBS. The first colored band contained
the 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) = {Ars0=(Asos % 0.11) x dilution factor]
15 203,000

In addition, the formula used to derive the moles of dye per mole of protein was:

M) = Auos x dilution factor

71,000 x protein concentration -

Typically, 4 to 7 moles of Alexa-Fluor 488 were incorporated per mole of IgG.

20 B. CELL COMPETITION ASSAY WITH FCRN SPECIFIC SUPERNATANTS
293 C11 cells expressing hFcRn and human BM were used to test FcRn mAB

supernatants in a competition assay with a fluorescently labeled IgG1. 300,000 293 C11 celis
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 pi of supernatant from clones producing

25 FcRan 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 ceils were resuspended in 100 ul of
binding buffer. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled higG1 was
prepared using a kit (Molecular Probes, Eugene, OR) according to the manufacturer’s

‘instructions and added to each tube (100 nM in 0.6-1.5 ul). The cells were incubated for 40
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minutes on ice. The cells were washed once in binding buffer and analyzed by fluorescent
activated cell sorter (FACS) using EXPO.32 software (Beckman Coulter, Inc., Miami, FL).

The results are presented as total mean fluorescence intensity (TMFI).

Figure 3 depicts results from the 182 fusions, If the TMFI of the control tube (Alexa Fluor
488 alone and without competitor) is higher than the TMFI of the tube containing competitor

(mAB sup), the inhibition rate was calculated as follows:

TMEFTI 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 ~TMF1 of control tube/
TMEFT 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 Cl11 cells expressing hFcRn and human oM were used to test 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 ul of
binding buffer. Purified FcRn specific mABs were added at various concentrations. Alexa
fluor 488 (Molecular Probes, Eugene, OR) labeled 1gG was added at a concentration of 100

nM (final concentration) to each tube. The samples were incubated at 4°C for 40 minutes.
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The samples were washed once with binding buffer and resuspended in binding buffer for
FACS analysis (Beckman Coulter, Inc., Miami, FL}, Before sample analysis the FACS was
equilibrated with binding buffer. The results are presented as total mean fluorescence
intensity (TMFI). TMFI was calculated as percentage of cells in the gated region x mean

5 fluorescence in the region. The results indicated the mAB 3B3.11, mAB 4B4.12, mAB 31.1
and mAB 4.13 inhibited IgG1 binding to 293 C11 cells significantly (Figure 5).

EXAMPLE 8: CELL SURFACE STAINING FOR FCRN USING 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 B,M), 3T3 FcRn cells
10 (expressing murine FcRn/murine §8,M) and COS cells transfected with plasmid pCDNAG6
encoding monkey FCRN/ B,M 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 pg 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
15 tabeled with Alexa Filuor 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.
20 Figure 6 shows that mABs 3B3.11, 31.1, 4.13, 4B.12 and 15B6.1 all recognized hFcRn
expressed on the cell surface of 293 C11 celis. 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,

25 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 644, 6A1,
5A4, 7D2, 4B4, 3C5, 3B3, 10B4, 1C1, and 11A5 were selected for sub-cloning. Sub-cloning
was performed by limiting dilution. 3BS5 clones secrets anti-h32M antibody. Between 20 and
30 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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purification. The mAB yield from each clone ranged from 3-20 mg. The purified mABs
were tested for FcRn blocking using the 293 C11 competition assay as described in Example
7. The mABs were titrated 2-fold from 1000 nM to 16 nM for the competition assay. A
summary of the results obtained for the 187 sub-clones and the 182 clones is presented in
5 Table 3.

Table 3. Characterization of mABs from #182 fusion and #187 fusion

Clones ELISA Blocking test | IgG isotyping | Blocking
{(shFcRn) {sup) % of (purified) .
inhibition % Inhibition
#182 fusions
413 + >50 igG1 %0
15B6.1 e s >50 1gG2a
14C5.3 + >4() lgG2a
3.1 + >40 1sG1 ‘ 93
3C6.2 + >35 IgG2a 74
#187 fusion
3B3.11 ++ >60 1gG1 /4
3B3.16 ++ >60 1gGl 73
3B3.21 H+ >60 IgGl 84
3B3.35 ++ >60 1gG1 86
6A4.1 + >40 1gGl 42
6A4.4 + >40 IgGl 52
6A4.16 + >4( 1gG1 65
6A4.17 + >40 IgGl 42
6A1.12 + 21 IgGl IgG2a 35
6A1.13 + 25 IpG2a 35
6A1.29 + 33 1gG2a 8i
IB5.2 (@f2m) et 71 fgG2a 90
3B5.4(@B2m) et 79 IgG2a 52
IBS.5(@P2m) -+ 63 Ig(i2a
3B5.9(@P2m) +++ 7t 1gG2a 80
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7D2.13 + 49 1gG11gG2a T
7D2.21 +t 43

02.22 + 49 IgGl 1gG2a 43
7D2.27 46 igGl 52
5A49 + 57

5A4.10 + 49 feGl 63
5A4.25 + 54 IgGl 31
5A4.27 + 51 30
5A4.38 + 43 15
5A4.39 + 49 20
5A4.40 + 53 30
SAa4.41 + 56 35
5A4.42 + 72

4B4.1 ++ 70 1gG2a

4842 ++ 66 lgG2a 69
4B4.12 C e 70 [gG2a 71
4B4.13 ++ 66 IgG2a 60
3C5.10 “+ 30

IC511 + 40

3C5.14 + 40

3C5.16 + 33

1084.5 peierge 23 54
10B4.9 b 23 31
1C1.7 o 32 1gG1 23
1Ci22 + 27 Ig(Gl 61
1C1.23 44+ 32 1gGl 27
1C1.25 b 32 1gGl 38
i1AS55 G+ 49 IgGl i3
11A5.9 + 43

11A5.11 + 45

93




- EC! - M84-B11 - - M64-H04 - -- M73-E10 - - - M55-612 - - X11-6 - - M62-009 - - M62-009 (19G)
- - M84-803
WO 2069/131702 PCT/US2009/002536

[TAS.12 ¥ 51 1gG11gGaa 76

EXAMPLE 10: INFTRACELLULAR STAINING OF FCRN
THP-1 cells (a human monocytic cell line) and Caco-2 ¢ells (a human intestinal
5 epithelial cell line) were studied for intracellular staining of FcRn using purified monocional
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
10 solution. Alexa fluor 488 (Molecular Probes, Eugene, OR) labeled mABs (1[g/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 (BDD 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
15 mABs 3B3.11, 31.1, 4B4.12 and 15B6.1 all effectively bound to intra-cellular FcRn in THP-
1 celis(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. |

20 Forceps were used to tease apart cells from the mouse spieen. The cells were pelicted
and resuspended in ACK lysis buffer (8.29 g NH,Cl, 1g KHCO;, 37.2 mg Na;EDTA, Hy0 to
a final volume of 1 liter, pH 7.2-7.4) and incubated at room temperature for 5 minutes. The
cells were washed three times with DMEM/5% FBS(Invitrogen, Carlsbad,CA). 1x10° cells
were transferred to a microfuge tube and pelleted in a table top micro-centrifuge. For

25 intracellular staining a fixation and permeabilization step was performed as described in
Example 10. The cells were resuspended in washing buffer (PBS/1% BSA) containing 20
ug/ml mouse isotype 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 ng/m! isotype control antibody was added to the cells. The cells

30 were incubated on ice for 40 minutes and then washed twice with washing buffer. Scatter was

gated as macrophages/monocytes enriched population using EXPO.32 software. By adjusting
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5 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
10 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
15 Table 4. |

Table 4: Treatment Protocol
Group# Treatments
Day-1 Day 0 Day +1 Every Day Day Day +16
P sC other day +G +10
I 4B4.12 4R4,12 OVA+CFA 4B4.12 484,12 Bleed | OVA | Assays
2 1813 1813 OVA+CFA 1813 1813 Bleed ‘ OVA | Assays
3 PRBS PBS OVA+CFA PBS PBS Bleed | OVA | Assays

Spleens and draining lymph nodes were obtained and weighed in an analytical
balance. The resuits presented in Figure 12 indicate that the weight of both the spleen and
20 the draining (inguinal) lymph node was reduced in the mice treated with the 4B4.12 mAB

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
25 IgG1 (mouse mAB anti-OV A) 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



sFabs and /or the respective IgGs are presented in Table 13. The 1050 values were determined by
flow cytometry (i.e., FACS) and are expressed in nM. Table 13: Summary of in vitro FACS inhibition
data (ICsoMPPHRERN binding antibodies Antagonistic anti-FcRn IgG dafaXAARESBideking) FACS
(blocking) FACS (blocking ) FACS (blocking ) 1050 sol FAB sol FAB 1gG IgG hFcRn (cells) rat FcRn
(cells) hFcRh3R &gy e EitEhselutien @18%%6@5@%@1991@?@3%%@ N1 S IE® pH 6

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.

5 ExXaMPLE 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, MlgGl1 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

10 1001g/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 difuted two fold starting at a I to 50 dilution and
added to the plates in duplicates (100 pl/well). The plates were incubated for 2 hours at 37°C.
After three washes with PBST, HRP conjugate of Goat anti-human 1gG Fc was added to the

15 plates and incubated at room temperature for 40minutes. After 4 washes with PBST, TMB
substrates (KPL) were added to the plates and incubate for 5 minutes at room temperature.
The color reaction was stopped with stop solution (KPL}) and the plates were read at a

microplate reader (Molecular Devices).

The results at day 4 are presented in Figure 14 and demonstrate the 4B4.12 mAB
20 increases catabolism of Synagis compared to control antibody MlgG2a 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
25 AUTOIMMUNE DISEASE
The experimental autoimmune disease, myasthenia gravis (EAMG), can be induced in
the rat by passive transfer of anti-AchR mAB35 (Socrates et al. Journal of
Neuroimmunology. 15:185-194 (1987}). Monoclonal antibody 4B4.12 which cross-reacts

with rat FcRn was evaluated for its ability to effect disease status in the EAMG rat model.

30 4-5 week-old female Lewis rats (75-100 g) were used. Rats were clearly ear-marked.

Monoclonal antibodies were administered intra-peritoneally 24 hours before the disease
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induction, on the day of disease induction and 24 hours after the disease induction. On the

day of disease induction, FcRn blocking or control mABs were given first intra-peritoneally

followed by intra-peritoneally injection of mAB35 two hours later. Injection volume was 1

ml. Three groups (6 rats/group) of rats were used for the experiment: group 1 was treated

5 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 ul of serum was obtained from each rat for the

measurement of mAB35 and mouse mABs. The protocol is summarized in Table 5.

Table §: Treatment Protocol
Group# Treatments Samples
Day -1 Day 0 Day +1 Day +2
1 4B4.12 40mp/kg 1P | 4B4.121P followed | 4B4.12 40mglkg Bleed for serum
(Zh later) by mAB3S 1y
lot 2 - 4.98mg/ml 1P
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 PRS PBS followed (2h PBS Bleed for serum
later} by mAB35 1P

i0

Rats were observed for the signs of disease twice daily 12 hours after 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

15 demonstrate that mAB 4B4.12 decreased disease severity in the EAMG model.

Table 6: Disease Status
Group Disease free Disease
4B4.12 Y 4
1813 (mlgG2a) 0 6
PBS 0 6
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61
PCT/US2009/062536

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
INTG328 MICE

Adult TG32B mice were injected intravenously with 5 mg/kg of biotin-hlgG and 495
mg/kg of hurnan 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 taken 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 ul/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 pul/well of 0.25M H,SO, 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-higG, indicating the increased catabolism of higG after FcRn blockade (Figures 18 &
19).
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Streptavidin binder SA-A2 IgG (negative control) NA NA 562 101 lead 3B3 mouse antihuman FcRn
IgG 9.7 lead 1G3 mouse anti-rat FCRn IgG NA NA 1.5 EXAMPLE 25: EFFICACY TESTING OF
FCRN BINBRSOXRFFTRBODIES IN ANIMALS  Experiments with human FeRHRHB4AH3T 9328
transgenic mice showed that four consecutive daily intravenous doses of M90-F | 1 (also referred to as

MO090-F 1 1 KMV HD S8 YRR F S R A FEAIGEMEROSE BEBCHET-life of human IgG tracer
(biotinylated hlgGlebalhdasesnasteds(B0, 203 Auayrh 7 markediguwane &irdhgAbma/ky, four iv

t f d tI duced half-life of t G while, M84-BI |
ot cficacBiy BB SRR AR AT R N 1E HOBEC BT OO Lo MRS o)
showed mecebrég3edy cidnmohBegtiviibgB fresairer delltheese uodwofed GB28udioestafHigRne 25). The
protqeol used Qt iesing Aef ﬁ%w&%rmm%m%fm% AGIPIRNEnS 993@-%%9{?&@ higG

intravenously at time O (approximately 1% Is biotinylated fo tatloI a&ur poses 2) Anti-FcRn

antibodiest§ia §3RtPEVBE SEy & QUrcuBated with Arera- 7ot if s@@blg@ 0 BRgRGrious 3) Blood
samples colpeiReabrdeABARS, (9@431&0%1311316§1hpuf$3 andéh@uaﬂtigat?pel&@tfal§eﬁanrhby ELISA

Based on the T m Vi M90-F Il wa en as ndidate for further lead
iR A B B e e S b B T e AP DR SRS arvon
below andstaifrigyse DM evane Getandtih sehBxgesltafonds adelimethod thE treawp Bhambivas not

Introgluced, W eyer o%ﬁé@ﬁv%@@ﬁr@%%s%%@eW%Sb@@@% RIAAS G R 5sllptyRe. LIGHT
CONSTANT QPKAN CFP PS SEELQA C

AGTCAGCeRnaaECARGCrRCAT TRTERTECTE TS BB SRS e GEKGCTCCAAGCC
GRMLN : 3@bated with Alexa-A488 labeled mABs (4B4.12, 3B3.11, 31.1, 4.13 and 3B5.4 or isotype

OGO A GG A A ST CART G PRl TR E ST GTCIRAGSASS TG ARE CC
buffer, the cells were examined in a Coulter flow cytometer for fluorescence staining. If the
15 binding of particular mAB to the cells is significant above isotype control binding (TMFI is
50% higher), this mAb is considered capable of binding to such spec&es FcRn, Table 8 and

Figure 20 show a summary of the results.

Table 8: Summary of mAB for cross reactivity

Hinding Blocking

e lstype | Fhorem | Monkey | Rat | Mowse | Humen | Meokey | Rat | Mouse
4PA12 g Yes Yes Yes | Ves Yes Yes Yes | Yes
39311 IgG1 Yes Yes No Yes Yes Yes No No
311 g1 Yes No N | N Yes No No | Mo
413 igG1 Yes No Yes | Yes Yes No No MNo
R4 igG2a Yes Yes Yes Yes Yes Yes Yes Ny
(ot~

2y

20 ExampPLE 17: MONKEY FCRN TRANSIENT TRANSFECTANTS STAINED WITH ANTI-HFCRN
MABS

Cosl cells were transfected with monkey FcRn heavy chain (in pPCDNASG) and f2M

(pED.dc) with Gene Jammer transfection reagent (Strategene). 48 hours later, the cells were
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QPKANPTVTLFPPSSEELQA KATLVCLISDFYPGAV TVAW CONST :
AACAAGGCCACACTAGTGTGTCTGATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCCTGG
GRMLN : XAEAREEERACACTAGTGTGTCTGAT PCT/US2009/002536
CAGTGACTTCTACCCGGGAGCTGTGACAGTGGCTTGG KATLYCLISDFIPGAVTVAW
ADGSP V herxesigdand yyasped [ S¢) wih@BRepntaining 0.5% BSA. 5x10° cells were incubated with

AAGGCA@iiHs G ARG o CAARGGRGEA W S ARAGEAGHAPLRS tdathrirdAAGAGAGCAAC
GRMLN : GCAGATGGCAGCCCCGTCAAGGC AGTGGAGACGAC )

CA.AACC%‘%%C A)fc?’&@8‘&5&8‘%‘15%&5'\qg‘%%%%ﬁ‘af‘%%%i‘j‘sﬂmﬁe\}&%égs‘%OL SL
TPEQWK $HRS&JONSminutes on ice. After one wash, the cells were analyzed for fluorescence

éﬁ%ﬁﬁﬁTg’%a%%%%%%@1%%%%8&!9ﬁ@&ﬁ%@%&%&%ﬁﬁmGAAGTCCCACAGAAGC

AACAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCCGAGCAGTGGAAGTCCCACAGAAGC

K YA ASSEhaRiLE 1B:BQWRNBS TS wirnl S@QF dRVMABI VEK TV APAE CS CONST :
ARG TG A T AL G A A A A LG C G ACAGACACTCG G GLTGCAGAATEC

TACAGCTIGEERCATOACE CAFBAAGGEGRERACERTGRAG ARGASAG TRBBCGGIACAGAATGTT
CA YSCQ ; \Y/ VA [ i ; T Nucleic acid
(SEQ ID N}é;ﬁ%fﬁ‘g%‘ﬁ%ﬁﬁ%ﬁﬁﬁ%%@%%?P?’?%gm%’%%ﬁ LNN’Q’A'#%%Q%N (§SEQ ID NO:

10910 HEARVDEWigs el (SPerimmriend 190 piE AV foNE 8l dorpldemsestimen ORerhs SGRMLN Nucleic

Acid (SEQriornbind 3k GIRIRIINAREDO MBI PBOT P B, idd 8D AW¥eN 260528 ot KRed -H
VOLLESGGGLVQPGGSLRLSC HEAVY:

GAAGTTCRa e rambiang YesTrsahase wiseeg rbaheruepiBraasiiery taddscTTTCTTGE

GRMLN:  washing twice with PBST, the membrane was incubated with goat anti-human IgG HRP
GAGGTG%%@@%%%TG AGTCTG%@@A?@%@GG A G.CCAIV%(\./?GG GTCCCTGA@@CTCTCC
TGT VQL PEPEEseRiEs DN & @Fgﬁ: EVRMEH PR SR B ER T
GCTGCTTORGBATTGCASERPSTWTh G EGI ACGOEATGGGhhe results show that mAB 3B3.11,

TGGGTTCRECAMSONCLENEE IARA RS GRMN %&ﬁ@&@ﬁ%ﬁ%@ﬁ%&ﬂ%ﬁ
AGCTATGCCATGAGC TGGGTCCOCCAGGCTCCAGGGAAGGGG AASGFTFS SAY MS

WVRQAPGKE ER24+0DRM A recppnized | EdEEEorrkYADSVKG HEAVY: TTGGAGTGGGTTTCT
TCTATCGGTTCTTCTGGTGGCCAGACTAAGTATGCTGACTCCGTTAAAGGT GRMLN:
CTGGAGTGGGTCTCA

GCTATTABTRBAR T BIAGTORE PRI AR RF AN GCAGACTCCGTGAAGGGE EWVS
AISGSGGSTYYADSMK &hip (Biacore) was coatdeRG{HARproxS RSN RLYGQMMBLIRAHHEAVY:

OO A AT T AGARAL MGG A TAC LR AT TG ARAGARF ARIRT TAACGCCT

CGGTTCARENTE The ATACH AT tmaA G/ dRSOECTOTRT GG A ANT GARBAGCCTGAGAGC
C RFTBR@&’(&%N&%X%@MN&%#&A ERRANEM-Was passed over the chip in duplicate at 50 Ul/min

for | 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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DTAVYYCAR LSTGELYWGQGT HEAVY: GAGGACACGGCCGTGTATTACTGTGCGAGA
CTCTCAACAGGGGAGCTCTAC TGGGGCCAGGGCACC GRMLN:

GAGGACAHEEE B PATATTACTGTGCGAAA GATAC TGGGGCCAGGEEK

DTAVYYCAKYWGQGT FR4-H LVTVSS HEAVY: CTGGTCACCGTCTCAAGC GRMLN:

CTGGTCARbe BiesamreRaiysis of anti-hFcRn mAb 3B3.11
ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS (f) (a, 2)
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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

reformatteg ¢lQRS Wa@ RYcieniids . seguensa Rptimizediianggression in CHO cell lines. Nucleotide

sequence! Geneart og

pool. Par

ental Mg

timized clone 15was given a DX-2500 name, which was used,for making stable

l¢ FesmAmfiRBA MEMREE RnPSIoab3Rsr B FPRRR L e YBE Y Ritro by Biacore

and FACSHeuassasbrbipehing urt:Blackicigability were piatiiasd oanBikbaeemBifUpssasults of Biacore

and FACS naH¥ IS compari
eipLiuitRe

14: Biacor

analysis (IC50). WO 2009/131702PC
Instrumentation an

10

15

20

g
nimm

using surface plasmon resonance has been described in detail (1). A BIACORE 3000

rllg,.tsgegi ly purified, parental, germlined and reformatted IgG's: 20Table
imrmopiized on the chip and IgG were flowed over the chip and FACS

/US2009/002536

surface preparation; Analysis of macromolecular interactions

instrument (Biacore AB) was used and all binding interactions were performed at 25°C. A

carboxymethyl-modified dextran (CMS5) 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-FcRan 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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Antagonistic a nti-FcRn antibody data biacore biacore biacore biacore biacore biacore '4AFACS
(blocking) 1gG @ﬁéﬁ@lgG I9G IgG IgG hFcRn hFcRn hFcRn hFcRn hFcRn hFcRn ,11FeRn(00116)

Clone If K ¥ @pH 6 Ko @pH 6 Ko @pH 7.4 Kan @pH 7.4 Kn)'GBET (&% 18111 11re
532A-M0090-F11 2.13E+06
mM glycine (pH 2.0) and a 15 s pulse of 1% SDS at a flow rate of 60 ul./min. As a positive

control, shFcRn was injected over the specific and control flow-cells before the first peptide
tested and after the last peptide tested to ensure chip stability. A buffer control (1% DMSO

in HBS-N) was also passed over both flow-cells as a negative control.

5 Data Evaluation: The sensorgrams (RU versus time) generated for the control-coated
(non-specific mAB) flow-cell were automatically subtracted from the FcRn-coated
sensograms. Response at equilibrium (Req) was measured 30s before the end of the injection
phase (1). Positive response indicates specific binding 6f the peptide to the specific antibody
(Frostell-Karlsson, et al. J. Med. Chem,, 43: 1986-1992 (2000)).

10 Summary of mAbD epitopes
Syn 558: Ac-SCPHRLREHLERGRGNLEWK-CONH2 -----mAB 4B4.12,4.13 (SEQ IDNO: 24)
Syn 559: Ac-ERGRGNLEWKEPPSMRLK ARCONH2------ mAB 484,12, 4.13 (SEQ ID NO: 25)
Syn 562: Ac-CSAFSFYPPELQLRFLRNGL-CONH2---—-----mAB 3B3.11, 4.13 (SEQ IDNO: 26)

Syn 544: Ac-APGTPAFWVSGWLGPQQYLS*CONHZ ------ mAB 31.1 (SEQID NO:27)

15 EXAMPLE 21: SELECTION AND PRIMARY SCREENING OF FABS

A. SELECTION PROTOCOLS
Soluble Fabs (sFabs) were identified from a phage display iibréry that displays Fab
fragments. Four different selections using soluble human (shFcRn) or rat FeRn proteins and
293 C11 cells expressing the human FcRn protein were carried out. Additional selections
20 were also carried out using a combination of cells and protein targets using the same elution

strategy as outlined below:

1) Selections against biotinylated 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

25 commercial human IgG (Calbiochem, 401114 '
http://www.emdbiosciences.com/product/401114) and monoclonal mouse anti-human
FcRn mAb (3B3) in an acidic buffer. After competitive elution, all remaining bound
phage were eluted by direct bead infection of cells. The eluted phage output was used as

input for next round of selection.
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2.52E-04 1.18E40 9.09E+05 7.02E-04 7.72E10 0.43 532A-M0090-F11 (germlined LC changes)
4.45E+06 7.64E-04 1,72E0 9.96E+05 7.76E44 7.79E40 0.38 DX-2500 (germlined LC & allotype HC
changes) 2YPIEYYE3E4BE-04 1.60E40 1.26E+06 3.38E44 2.68E40 0.65 %?g{ggfgp ?8%%3r‘4e analysis:
lgG immobilized on the chip and hF-cRn were flowed ogver the chip. Antagonistic antiifcRn antibody
data biacofe BiggstansiaeypsneRatigpaka SpEC!

n-beatigvlated SpEC Tl}gge I@@)nﬂj@f selection against non-
biotinylated hFcRn which were passively immobilized on a 96 well ELISA plate were

D)

carried out with depletion on BSA coated wells, Phagemid were allowed to bind to target
in acidic binding buffer (pH 6), and then were eluted with non-specific commercial

5 human IgG and anti-human FcRn mAb (3B3) in the same acidic buffer. Afier
competitive elution, all remaining bound phage were eluted by using pH 7.4 buffer as
well by direct infection of cells .. The eluted phage output was used as input for next

round of selection.

3) Selections against anti-human FcRn antibody (17D3)-immobilized non-biotinvlated

10 shFcRn: Three rounds of selection against hFcRn captured using biotinylated 17D3 on
streptavidin beads was carried out. Also included was a step of depletion using
biotinylated 17D3 on streptavidin beads in the absence of FcRn. Phagemid were allowed
to bind to target in acidic binding buffer (pH 6), and then were eluted with non-specific
commercial human IgG and anti-human FcRn mAb (3B3) in the same acidic buffer.

15 After competitive élution, all remaining bound phage were éluted by direct bead fnfection

of cells. The eluted phage output was used as input for next round of selection.

4) Selections against hFcRn expressing cells: Three rounds of selection against hFcRn-

transfected cells were carried out with depletion on untransfected parental celis.
Phagemid were allowed to bind to cells in acidic binding buffer (pH 6), and then were

20 eluted with non-specific human IgG and anti-Fc-Rn mAb in the same acidic buffer. After
competitive elution, all remaining bound phage were eluted by cell lysis with magnetic
streptavidin beads and subsequent infection of bacteria. The eluted phage output is used
as input for next round of selection. Selection against both soluble human FcRn protein
(shFcRn) and hFcRn-expressing cells:

25 Outputs from (1) and (2) and (4) above were used in alternate protein:celi:protein and
cell:protein:cell (Round 1:Round2:Round3:Round4) selections using the same elution

strategy as above. ELISA Screening for Fab inhibitors of FeRn.

To identify hFcRn binders, primary screening of round 2 and/or 3 outputs from each |
selection arm described above against biotinylated shFcRn in phage ELISA was carried out.
30 Approximately 768 primary ELISA-positive Fabs on phagemid were re-arrayed, the DNA
sequenced, and further secondary screened for pH-dependent binding (pH 6 vs. pH 7.5},

species specificity (rat vs. human), beta 2 microglobulin binding, and IgG competition.
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IgG IgG 1IgG hFeRn hFcRn hrcRn hFcRn hFcRn hFcRn Clone # @pH 6 K, @pH 6 Ho @PH 6 Hon ictr
(pH 7.4 KD @pH 7.4 532A.M0090.F11 3.03E+05 3.12E-03 1.03E-08 1.81E+05 3.73E-03 2.05E48
532A.MO0¥(IR#4%(HdifAined LC changes) 5.74E+05 1.72E42 2.99E-08 4 BSEXBHY9H9E53§2 3.52E438

DX2500 (gennlined LC 8 allotype HC changes) 6.42E+05 1.77E42 2.76E-08
One hundred sixty-one unique phagemids that passed the secondary ELISA screening

had distinct heavy chains. All 161 unique phagemids were subcloned and expressed as sFabs

and screened in a FACS blocking assay.

Blocking of IgG-Fc binding to human FcRn-expressing 293 C11 cells performed at
5 4°C in an acidic environment resulted in the discovery of eleven sFabs with antagonistic anti-
FcRn properties. All eleven sFab Fc-FcRn blockers were reformatied into IgG1l and
reformatted as AZ allotypes and further characterized in vitro for affinity to soluble human
and rat FcRn (Kp determination by SPR method), Fc-FcRn blocking using FACS analysis
(ICso), beta 2 microglobulin binding (by SPR), pH dependent binding and biocking at pH 6
10 and pH 7.5 to soluble proteins and cells (human FcRn and rat FcRn in FACS and by SPR).

EXAMPLE 22: ANTE-FCRN FABS
The CDR sequences of exemplary ant-FcRn Fabs identified in the phage display library

selfections are shown in Table 16.

Table 16. Summary of anti-FcRn phagemid Fab Amino Acid CDR Sequences

Fab LV-CDR1 LV-CDR2 | LV-CDR3 HV.CDRI | HV-CDR2 HVY-CDR3

SDNQRPS DYTMS PIRGSRNWFD
5324- SGSSSNIGSNTVS | (SEQ D NO: | AAWDDSLKGWV [(SEQID | STWSSGGATVYADSV| P (SEQ ID NO:
MOOSO-FO9 | (SEQ 1D NO: 28) 29) {SEQ ID NG; 30)  [NO: 31) KG(SEQIDNO:32) | 33)

GDSQRPS EYAMG LSTGELY
15324 TGTGSDVGSYNLVS | (SEQID NO: | CSYAGSGIYV  |(SEQID | SIGSSGGQTKYADSV | (SEQID NG
MOOS0-F11 | (SEQ D NO: 34) 35) (SEQ IDNO: 36) [NO:37) KG(SEQIDNO:38) | 39

LVSNRAS FYSMT GHSGVGMDV
532 A RSSOSLLHSNGYNY | (SEQ ID NO: | MOAQQTPIT (SEQYSEQ 1D NOJ SIVPSGGETSYADSY | (SEQ ID NO:
MO0S2.C09 FLD (SEQID NO: 40 | 41) 1D NO: 42) 43) KG(SEQIDNO: 44} [45)

LVSNRAS FYSMT GWGLDAFDV
5324~ RSSQSLLHGNGHTY | (SEQ D NO: | MQGLQTPRT  ¥SEQ ID NOJ GIRSSGGSTRYADSV | (SEQ ID NO:
MO064-H04 {LD (SEQ ID NO: 46) | 47) (SEQ IDNO: 48) [49) KG (SEQIDNO: 50 | 51)

LGSHRAS YYHMN
532A- RSSLSLLHSNGYTYL | (SEQID NO: | MQPLQTPYT  |(SEQ ID NOj VISPSGGVIMYADSY | GKAFDL (SEQ
MOOST-FO2 |D (SEQ IDNO:52) | 53) (SEQIDNO: 54) 155) KG (SEQ IDNO; 36) | 1D NO: 57)

QDNRRPS FYGMH GLRTFDY
ls32A- SGDKLGDKYVS (SEQ IDNO: | QAWLSNTASVA SEQ ID NOj GIYSSGGITGYADSY | (SEQ ID NO:
MODS4-BIT §(SEQ 1D NO: 58) 59) (SEQ IDNC:6G)  151) KG(SEQIDNO: 62} | 63)

GASNRAT SYAMY
532A- RASQPVGSYLA (SEQ IDNO: | QHYGHSPPYT  KSEQ ID NO:| RIVPSGGGTMYADSV] GMDV (SEQ
MOOB4-BO3 |(SEQ 1D NO: 64) 65) (SEQ ID NO: 66) I5T) QG(SEQIDNO: 68y | 1D NO: 69)
$32A- RASOSVSSYLA (SEQ] DASNRAT | QURSNWPLT  [NYNMS | YISPSGGSTWYADSV | YHYGMDY
MO073-E10 {ID NO: 70) (SEQID NO: | (SEQ IDNG: 72) ¥SEQ ID NOJ KG (SEQ IDNO: 74) | (SEQ iD NO:
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3.72E+05 7.52E-02 2.02E-08 Previous experience with anti-FcCRn monoclonal antibody
. suggested that the Koff at pH 7.4 is very critical for in vivo efficacy of the antibod¥git became apparent

during bia(‘;)%?ezg‘??éﬁ%fgzthat when the antibody was immobilized on the chﬁ?gﬁ ?88%?&%Rn was
flowed overthe chip the Koff was much faster for gnrmli?pd and.DX-2500 antihody at.both pH 6 &
107.4. A decision was_made to affiflity matlire the aermﬁn’ed M9D-F11 to select FO7 clones with

improved Koff valiie over DX2500P/AY 7Fal"fel approach waslsed to affinity mat{f&-¥hE" Yermlined
M90-F11. Tri¥ee dlﬁggﬁyﬁb‘féfﬁ%s(iﬁ Sl I%?‘f? R 1 ais?éfh}&oifﬁﬁofﬁ%?ﬁ W@Fg BT and are

depicted iM?Eféﬁ?‘?: gﬁoﬂ%prmlinm"{ tight chhltr Was eAdiTa huild Iﬁﬁﬂr%%;[) 904 3 it Arder ta_avoid further
155equenr5:emoptirrizagsov%sa‘{ti:[g(rsge IAgAg ir Sg) ini _ adle d. P S??f(écgfobl_s

Soluble F §5' ‘%ﬁaﬁ were |den?f!§) rom '= r emid di play ljbrary that
displays Fgﬁéagz ' and=202-C1 | cells

re

038
expressing.the human EeRp protein Were ¢ nity, d libraries.
' ] Pk sghs 3Rd Arolaip iargets bising the

Additional %L@GB@L%MI?&%@J?O ¢ Hled ou\tﬁ [ TatoYaYaYaV/aYaYaYnte aWH hs against

| tr\v'\ otratbeniacortluaa halavas
same elutiefi-Strategy-aS-ottea-BeOW vy vOzZoU I IoT Moz T oS Z00 91002050

biotinylated shFcRn: Two rounds of selection against biotinylated shFcRn were carried out with
depletion on strepfavidin beads. Phagemid were allowed to.Qhind to.target in acidic binding buffer (pH
0 and wore ther TUHNIHALBSEH I ITEC A3 LI AP BRSO
elution/wash, all 5remaining bound phage were eluted by direct bead infection of cells. The eluted
phage outﬁM%‘é%‘Gg%cﬁ‘Xé(ﬁ'Pﬁﬂt for next round of selection. Round 2 output was used in alternate
round 3 sefgciGa agalastAGaRGAa0sfacEd TelniGhaTatCo G (HICHTOANT SEIECHRA GAGH
biotinylate = lecti J [ i | xpressing
By aled SReRt-BA IR HEEACha FaE R SRR - RASCHRBTAUOR AFARA S

cells: Two roun selection again cells'were carried out. Phagemid were

allowed toBIAdBTERS T ST A 6aBHgAHEGE AT GHL Asie e CaRLA&Ie TRET B Mith parental
M90-F11 Ig&dp pimtt £ ARG G AfteE eempRrittive ettt wasiratl AemaBinadpuad:pagas were

eluted by cell lysis with magnetic streptavidin beads and subseguent infection of bacteria. The eluted

phage outﬁﬁ@@é@@% SN G AP SASAEE GG RaTH GBS SAddiddtion against
biotinylated SHECRGEATEGCHAEEINE A8 03D OGAT EASA SOREEMNGERACRED NHIBITORS

OF %CRNGG ?A%gxgggéqﬁlﬁ%e?ﬂpnmary screening of round 3 and 4 outputs from each
per library) against

seléltion arm iotinylated shFcRn in phage ELISA was carried out at 20pH 6 &
7.4. Approximately 1152 primary ELISA-positive Fabs on phagemid were screened and DNA
sequenced. e Nepsised lg&;ﬂ%nty eight unique phagemids from three affinity matured libraries (16
from light chain shuffled library, 46 from CDR | & 2 library and from 116 CDR3 Iibra%%%é hat were

pH indepe%@ﬁﬁﬁgQQéﬁﬁgMQ@&T&Iggéﬂ Gdi %F%MQ& X 15
out of 16 phagrTUTICHNES BCERBEd (FOMIQG HranGhaG Xz CORATARE RATRAGMPATAIT suggesting

selection j %%¥W éi c(?g,n ér ‘@?{ El)f Rpfl Trmuured Sol

FA@scIon:??-‘iSE)‘ w% eEfgIEL jected to |ggh%§i3 %%g% ég %a%lg%g‘i%sfgn r(agn e8 by pH %{.4 off-rate and

by pH 6 10D GaLESGHd A6 letdCT g@fﬁﬁi@pTCCCTGACAGGTTCAGTGGCAGTGGGTCAG
GCACAGATTTTACACTGAACATCAGCAGAGTGGAGGCGGAGGATGTTGGGGTTT
ATTACTGCATGCAACCTCTACAAACTCCGTACACTTITGGCCAGGGGACCAAGCT

GGAGATCAAA (SEQ ID NO: 95)

20
>M0055-G12 LV kappa
CAAGACATCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGAGACA
GAGTCACCATCACTTGCCGGGCAAGTCAGAGCGTTGGCAGTTATTTAAATTGGTA
TCAGCAGAAACCAGGCGAAGCCCCTAAGGCCCTGATCTATGCTGCATACATTTTG
25 CAAAGTGGGGTCCCATCGAGGTTCAGTGOCAGCGGCTCTGGGACAGATTTCACTC
TCACCATCAACAGTCTACAACCTGAAGATTTTGCAACTTATTACTGTCAACAGAG
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30matured 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 WO
2009/131708PE%¥/1782509/002536 matured M0159-009 clone from CDR F&IUmPAHPUFEY swapped
into HV CDR 1 & 2 position of the affinity matured M0157-H04 and M0157-E05 from CDR3 library. The
constructeHVe A Elb Res IO T RIGESIe ¢efehied (AN BAC RN EHeMBL BERAIB (also
refered to ﬁ@!\%fl-AOS) had complete affinity matured HV CDR 1,2 & 3 with 5germlined M90-F11 LC
sequences. In total there were 24 sFAB clones (parental and Germlined M90-F11, 19 from CDR3
library, | from CDR I& 2 library and 2 hybrid clones) that were sequenced, purified in medium scale and
ranked by »efeEsibd BPR/anphsis (Table 16) and confirmed their antagonistic anti-FCRn properties in

Fo-FoRn block b < , A oS |
Kinefios, g SR T A A T R T Y ovement
0191001160 ENOOAICIS Y ECEB R GEGLIASTECH i dferEdMTifer £F6H AL 08T 41141110 RD

RR ks limq-§4 (AHAB0MROPEArC ROk EAX QOB REEAEREYCARR GTSaAGROATEARP 13E+05
1.7E06 1.3E10 1.3E+05 1,8E04
TTGGTTTCTAATCGGGCCTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAAGATGTTGGGGTTT
10 ATTACTGCATGCAAGGTCTACAAACTCCGAGGACGTTCGGCCAGGGGACCAAGG

TGGAAATCAAA (SEQ ID NO: 97)

>M0056-GOS LV kappa

CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
15 GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTATTAGCAACCACTTAGTCTGGTT

CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG

GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC

TCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG

TAGCAACTGGCCTCCCACCTTCGGCCAAGGGACACGACTGGAGATTAAA (SEQ ID
20 NO: 98)

>M0084-B03 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
CAGCCACCCTCTCCTGCCGGGCCAGTCAGCCTGTTGGCAGCTACTTAGCCTGGTA

25 CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAATAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCGCCATCAGCAGCCTGGAGCCTGAAGATTTTGGAGTGTATTACTGTCAGCACTA
TGGTCACTCACCTCCGTACACTTTTGGCCAGGGGACCAAGCTGGAGATCAAA
(SEQ ID NG: 99)

30
>M0092-D02 LV kappa
CAAGACATCCAGATGACCCAGTCTCCAGGCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCAGCTACTTAGCCTG
GTACCAGCAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGGTGCATCCAGC
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1.4E-09 20010201101*Notv.cia VYNC ' SIGSSOGI:TraDSVKG L53 601.V 532A410171,901 1.6E+05
2.3641 1.5E-09 14E+05 2.9E-01 1.9E09 992 25.7 3 'NNE - SIGSSGGPPKYADSVIG 0217096
532/"1016Y/804% ¥ 15 22E04 1.3E09 14E+05 1.9E-04 1.2E09 20.5 39. BUFEvRip00

SIGSSGGWKYAIDSVKG LAIGEGY 532A-M0157-209 1.7E+05
AGGGCCACTGGCATCCCAGACAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTC

ACTCTCACCATCAGCAGACTGGAGCCTGAAGATTTTGCAGTGTATTACTGTCAGC
AGTATGGTAGCTCACCTCGGACGTTCGGCCAAGGGACCAAGGTGGAAATCAAA
(SEQ ID NO: 100)

>M0090-F09 LV lambda
CAGAGCGCTTTGACTCAGCCACCCTCAGCGTCTGAGACCCCCGGGCAGAGAGTC
ACCATCTCTTGTTCTGGAAGCAGCTCCAACATCGGAAGTAATACTGTAAGCTGGT
ACCAGCAGCTCCCAGGAACGGCCCCCAAACTCCTCATCTATAGTGATAATCAGCG

10  GCCCTCAGGGGTCCCTGACCGATTCGCTGGCTCCAAGTCTGGCACCTCTGCCTCC
CTGGCCATCAGTGGGCTCCAGTCTGAGGATGAGGCTGAATATCACTGTGCAGCAT
GGGATGACAGCCTGAAGGGTTGGGTGTTCGGCGGAGGGACAAAGCTGACCGTCC
TA (SEQ ID NO: 101)

15 >M0084-B11 LV lambda
CAGAGCGCTTTGACTCAGACACCCTCAGTGTCCGTGTCCCCCGGACAGACAGCCA
CCATCACCTGCTCTGGAGATAAATTGGGGGATAAGTATGTTTCTTGGTTTCAACA
GAAGCCAGGCCAGTCCCCTATCCTACTCCTTTATCAAGACAACAGGCGGCCCTCT

_ GGGATCCCTGAACGATTCTCTGGCTCCAATTCTGGGAACACAGCCTCTCTGACCA

20 TCAGCGGGACCCAGGCTATGGATGAGGCTGACTACCACTGTCAGGCGTGGCTCA
GCAATACTGCTTCCGTGGCATTCGGCGGAGGGACCAGGCTGACCGTCCTC (SEQ
1D NO: 102)

>M0073-E10 LV kappa

25 CAAGACATCCAGATGACCCAGTCTCCAGCCACCCTGTCTTTGTCTCCAGGGGAAA
GAGCCACCCTCTCCTGCAGGGCCAGTCAGAGTGTTAGCAGCTACTTAGCCTGGTA
CCAACAGAAACCTGGCCAGGCTCCCAGGCTCCTCATCTATGATGCATCCAACAGG
GCCACTGGCATCCCAGCCAGGTTCAGTGGCAGTGGGTCTGGGACAGACTTCACTC
TCACCATCAGCAGCCTAGAGCCTGAAGATTTTGCAGTTTATTACTGTCAGCAGCG

30 TAGCAACTGGCCCCTCACTTTCGGCGGAGGGACCAAGGTGGAGATCAAA (SEQID
NO: 103)

>M0090-F11 LV lambda
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2.66.01 1.6E49 1.8E+05 29E-04 1.6E09 16.2 26.0 5 EMS 91095090028929670 1568007

532A410157498 1.6E45 3.6E44 22E49 1.6E+05 2.9E64 1.8E09 12.7 25
SIGSSGGOPETRAEVNG 09: 9206 532A-319157.H04 1.7E405 34E41 2

1.8E09 12.4 25.0 10 EYANG

G0 o4

CAGAGCGTCTTGACTCAGCCTGCCTCCGTGTCGGGGTCTCCTGGACAGTCGATCA
CCATCTCCTGCACTGGGACCGGGAGTGATGTTGGAAGTTATAACCTTGTCTCCTG
GTACCAAAAGTACCCCGGCAAAGCCCCCAAACTCATCATTTATGGGGACAGTCA
GCGGCCCTCGGGACTTTCTAGTCGCTTCTCTGGCTCCAAGTCTGGCAACTCGGCC
5 TCCCTGACAATCTCTGGGCTCCAGGCTGAGGACGAGGCTGATTATTACTGTTGCT
CATATGCAGGTAGTGGCATTTACGTCTTTGGCAGTGGGACCAAGGTCACCGTCCT

A (SEQ ID NO: 104)

EXAMPLE 23: BINDING OF SFABS AND ANTIBODIES TO FCRN
10 To further characterize the Fabs and their respective igG1, SPR 8500 / BIACORE™

analysis was performed on eleven exemplary antagonsitic anti FcRn antibody clones that
were positive for FcRn binding to determine the Kp. Exemplary SPR 8500 / BIACORE™
data is provided in Tables 2 and 3. SFabs and antibodies (1gG) were tested for their ability to

bind to human FcRn (hFcRn) or rat FcRn (rat FcRn) and pH 6 and 7.5. Binding was

15 measured by SPR 8500 and by BIACORE™ and is expressed by Kp values (nM). The

binding of 8 clones was observed to be pH independent and 3 pH dependent.

Tables 11A through E: Summary of in vitro SPR 8500 binding data (Kp (nM)) of FcRn
binding sFabs; On and Off Rate Analyses

A. Binding Data

Antagonistic anti-FeRn IgG data SPR 3560 SPR 85G0 SPR 8500 SPR 8500
soluble Fabs sol FAB SOl FAB sol FAB sol FAB
sol hFcRn sol hFc¢Rn ﬁmeK
Kp nM @
Clone # KpaM@pHG | KpaM@pH7.5 | KpnM@pH 6 pH 7.5
532A-MO090-F11 9.2 19.1 31.2 9.9
532A-MO064-HO4 28 259 no binding no binding
532A-MO090-F09 (pH dependent) 5.7 no binding no binding no binding
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SIGSSGGpriCCADSVM 121601,6 5320.110159-A07 1.9E405 24E44 11E49 0.80+05 2.6E-04 1.12-09
17.7 al 1 079562 SIGSSOOTHYADSVKG 0952356 532A-840158-H06 2.1E+05 3.6E44 1.7E09
2.1E+05 3WRWAIEE9 12.9 24.1 7 EYPYG 514525002036953535 1929%%@%%"22( 1%557.0.12

1.82+05 4.9E44 2.8E09 ISER15 5.1E04 3.3E-09

832 A-MO0B4-B03 (pH dependent) No fit no binding no binding no binding
532A-M0062-C09 (pH dependent) 28 ) no binding no binding no binding
532A-MO0OS5-G12 12 39.7 no binding 10 binding
£32A-MO056-GOS 13.6 18.1 no binding no binding
532A-M0084-B11 17.4 196 1o binding 1o binding
532A-M0092-D02Z 3.9 18.7 no binding no binding
S32A-MO0T3-E10- 82 9.7 no binding no binding
532A-M0O057-FO2 29 113 no binding no binding

B. hFcRnpH 6

_ kon — kof KD ]

17D3 2.77E+05] 4.30E-04f 1.5E-08

383 3.82E+06] 1.31E-03] 3.4E-10

Fci — e -’

higG Myeloma - — -

higG plasma 4.32E+03] 2.31E-03} 5.3E-07

X0002 - GO7 2.08E+04] 1.24E-04] 6.0E-09

MiO08S - G12 1.27E+06] 1.53E-02] 1.2E-0B

M00S7 - FO2 1.4BE+05] 4.26E-03] 2.9E-08

MOoe2 - C08 9.44E+04) 2.38E-03] 2.5E-08

w0064 - HO4 1.28E+05} 3.68E-03] 2.BE-08

|mM0o073 - E10 3.36E+05§ 2.75E-02] 8.2E-08
MO00S0 - F11 9.68E+04] 8.97E-04}f 9.2E-08
X0002 - AGY —— e —

5  C. bFcRn pH 7.4

kon — [hkoff KO |
i7D3 3.24E+05) 5.23E-04] 1.61E-09
3B3 2.97E+06] 1.76E-03] 5.93E-10
Fel - o
higG Myeloma |- - -—
higG plasma — — -
X06002 - GOT - -
M005S - G12 2.01E+05]| 7 96E-03) 3.07E-08
MO0S7 - FO2 3.25E+05) 3.67E-031  1.13E-08
M0062 - C09 s - -
0064 - HO4 1.55E+05] 4.02E-031 2 59E-08
#0073 - E10 3.59E+05| 3.49E-03] 9.71E-09
o099 - F11 584E+04] 1.13E-03] 1.91E-08
%0002 - AOY - — --
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9.1 14.7 16 ETAIC 51099003r6649531 LSIRELD 1.5E+05 42E01 2.7E-09 35E45 45E41 9.02-09 103
16.7 12 'MC 81229660601690VE35 15166111 5324460157-005 8.8E+05 4,7E44 2.6E49 2.0E+05
42004 2.1E¥8YE P82 5 EMIG S2052000161202V63 4516E03 532A-MBT587538099825855 16.134

D. rat FeRnpH 6

kon kol KD
1703 1.74E+04] 6.03E-03] 3.40E-G7]
383 B.83E+05] 1.04E-03] 1.50E-09
Fel 2.08E+05] 3. 20E-03F 1.58E-08

higG Myeloma | 1.30E+05] 1.27E-03] 9.80E-09
higG ptasma 9.13E+04] 2 42E-03§ 2. 65E-08
X0802 - GO7 8.70E+041 8.62E6-04] 8.80E-08
AOD55 - G12 -

MO0S7 - FO2 - e —
Moos2 - C09 o — e
RGOE4 - HO4 — — -
MO073 - E10 e - -
o090 - Fi1 1.84E+04] 5.73E-04] 3.12E-08
X0002 - AQ7 e e -

E. rat FeRn pH 7.4

kon koff KD
17D3 - -—
3B3 - o
Fcl o — o
higG Myeloma |- e -
higG plasma |- m e
X0002 - GO7 - -
MOOSS - G12 o it -
0057 - FO2 — -
M0062 - CO9 e
MO0064 - H04

MOO73 - E10 e
MOO80 - F11 2. 75E+04 7.40E-04}f 9.96E-09
A0002 - AGT e o
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3.1E-09 1.9E+95 4.6E01 2.5E-09 8.9 16.3 19 ETAYG 20959500616100561,5 0952331
5324-310158-A63 1.4E45 3.5E01 2.5E-09 1.42+05 4.8E64 34E09 12.9 15.6 6 EYAVG _
92052960794 208Y/868250/62.0 5320.410159.A10 1.6E+05 126.04 2.6E6F-T5E4HE W BED4 2.5E-00

10.6 19.6 13 619566 9105990073C0485710
Table 12A through E: Summary of in vitro SPR 8500 binding data (Kp (nM)) of FeRn

binding antibodies; On and Off Rate Analyses

A. Binding Data

Antagonistic anti-FcRn SPR 8560 SPR 8500 SPR 8500 SPR 8500

IgG data

Format IgG IgG IeG 1#G
hFcRn hFcRn ratFeRn ratFeRn

Clone # Kp@pH6 | Kp@pH 7.5 Kp@pHe Kp @pH 7.5

532A-MO090-F11 2.44 10.8 9.8 .14

532A-MO0GG4-HO4 6.82 12.5 3t no binding

532A-MO090-F09 (pH
dependent) 3.64 Mo 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-M0035-G12 3.1 10.2 16 no binding
532A-M0056-GG5 2.48 2.1 229 no binding
532A-MO084-Bi1 3.3 2.5% 6.43 no binding
532A-M0092-D02 17.9 24.2 30.2 1o binding
532A-M0073-E10 No fit No fit No fit no binding
532A-MOG57-FG2 NA NA NA ro binding
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1,510.EOF 53244E1157-D11 11E+05 4.6E04 26E-09 9.7E+95 3.9E04 22E69 9.0 19.1 14 239545
619535609216956t6 1516351 5321010155-D12 1.4E+05 6.1E44 3.6E09 1.5E+05 4.5E04 3.0E09 6.8
16.6 18 61VBYEIBEGOWYPDSWG 1813097 5395419157-004 00E-+BSBUTRYA/$07$%9 38E+05

4.4E-04 2.5E09 8.9
B. hFcRn pH 6

fKon Koff KD
[M62-C8 (F2b) B.12c+04] 1.60E-03] 1.97E-08
M90-F11(Fab] G.21E+04] 5.63E-04] 6.11E-09
M8Z-C08 (igG) 2.36E+05] 6 9BE-03] 2.05E-08
M90-F11 (igG) 1.02E+06] 2.48E-03] 2.44E-09
383 7 30E+06|_9.40E-04] 4.09E-10
1703 B17E+04] 1.B1E-04] 2.92E-09
MS2-D2 3.87E+04] 6.92E-04] 1.79E-08
M56-G05 T13E+05] 2.80E-04| 2.4BE-0D
M84-B03 1.14E+05] 3.40E-04] 2.85E-00
SA-AOE — — -
FCI S e

human ig& Myeloma)-—
human oG plasma_ | 3.65E+04

6.85E-04] 1.76E-08

X115 = — —
[M55-G12 7 40E+04| 2.39E-04] 3.10E-09
IMT3-E10 - — .
IM84-B13 7.53E+04| 2.48E-04] 3.30E-09
HWiB4-HO4 1.04E+05| 7.06E-04] 6.82E-00
MiS0-F09 314E+05] 1.14E-03] 3.64E-08

C. hFeRn pH 74

Kon - Koff KD
M90-F13(Fab) §12E+04] 6.45E-04] 7.0BE-09
M90-F11 (IgG) 156E+D5| 1.73E-03] 1.08E-08
SA-ADB - — —
FCi . — —
M84-813 T 31E+05] 3.41E-04] 2.59E-09
WB4-H04 T 17E405] 2.71E-03] 1.25E-08
WM73-E10 — . -
ME5.G12 7.78E+04] 7.G7E-04] 1.0PE-08
%11-5 = — =
WME2-G00 — —
M62-C04 196 —
MB4.803 = - —
M56-G05 4.14E+05] B.6BE-04] 2.10E-09
W90-FO9 — —
363 3.41E+06] 2.30E-03] 6.75E-10
iM82.02 B.16E404] 1.98E-03] 7 42E-08
1703 1.21E+05] 2.42c-04] 201E-09
human igG Myeglomal-— - -
human igG Plasma [ - o
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17.0 17 EYNC SIGS 85,GO'n(YADVIZ LSIREIS 5320,440155.601 1.6E+05 6.7644 3.5E49 1.7E+05
5.1E44 2.9609 7.9 11,0 20 E1952 SIGSSGGOMTADSWZ ISMIELY 532P.M0157.005 1.8E+05 3.6E04
 2.0E-09 16EQ38YBENA 376419 12.6 24.1 9 EMHG 5102960576121151F&E H§3300148%530

5321-110159-009 31E+05 9.1E44 66E09
D. rat FcRn pH 6

Kon Hoff KD

[Ag0F11 (1gG) 1.19E+05] 1.17E-03] 0.BOE.08
{MS0-F11(Fab) 4,30E+04] B.72E-.04| 2.03E-08
M30-FO8 J.21E+05] 4.46E-03] 1.389E-08
M82-C03 (Fab} - —

M62-C09 - ——

fAs4-HI4 7.B0E+D4| Z.42E-03]1 310£-08
MB4.811 3.14E+05] 2.02E-03| 5.43E.09
Wr3-£10 — e e
ME5-(G12 1.99E+05] 3.20E-03| 1.60E-08
X91-5 e - —
Me4-803 1.56E+051 4.63E-03} 2.96E-08
{M56-G0S 4.78E+04] 1.09E-03} 2 29E.08
{ma2.D02 4.93E+04] 1.49E-03] 3.02E-08
In55-G12 1.98E+05] 3.20E-03} 1.60E-08
iB3 s wan oo

human 1gG Plasma 2. 33E+05| 1.42E-031 B.12E.00
human 19G Mveloma - s e

FCI —- --
SA.AD8 e e won

E. rat FcRn pH 7.4

Kon Koff KD
|M830-F11 1.17E+06] A.84E-03 3.29E-09
MG-F11 (laG) 1.25E+(05] 1.14E-03f 9.14E-09
SA-AQB
FCI

|r484-B11

[mB4-HD4

[M73-E10

mss-G12

X116
 |#162-C0%
Me2-C09 (1gG)
M84-B03
IM56-GOS
|M9C-FOS
383
Ma2-D2
1703
human IgG Myeloma
human oG Plasma

T ]

i

IR

PP R e

5 EXAMPLE 24: 1Csy 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 vifro model for their ability to block non-
specific human IgG-Fc binding to FcRn. Cultures of 293 C11 cells expressing human FcRn
(hFeRan) or rat FcRn (rat FcRn) were treated with an sFab or IgG1 of a binding-positive

10 clone, a positive control anti-rat FcRn antibody (1G3), a positive control anti-human FcRn

antibody (3B3), or a SA-A2 negative control. The cell cultures were treated with
ALEXAFLUOR® labeled non-specific IgG-Fc and incubated at 4°C in pH 6 buffer

conditions. The amount of IgG-Fc- FcRn binding was determined. Results of exemplary
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1.3E+05 39E-04 60E09 4.9 9.5 22 VYAMG 5 155AD261(0 LSTGELY 5324410161.006 12E415 8.1504
6.9E09 372+615 42E04 2.6249 5.6 17.7 20 669585 SIGSSGWTHYADSWG 1518E141 29e 'P3A24-05
01.0E109™"A 18YL93%83 1'1'1,4S 1-11.60'03i--.113.112E00 3. 3i. 29 .n6 X5 A7 U E2x8000
010E0121602 50598550361425375 1979811 5304-1910155-1105

sFabs and /or the respective 1gGs are presented in Table 13. The ICsy values were

determined by flow cytometry (i.e.,, FACS) and are expressed in nM.

Table 13: Summary of in vitro FACS inhibition data (ICs (nM)) of FeRu binding

antibodies

Antagonistic anti-FeRn FACS FACS FACS FACS
IgG data (blocking) | (blocking) | (blecking | (blocking
). )
1C50 sol FAB sol FAB 1gG igG
hFe¢Ri rat FcRn hFcRn rat FcRa
{cells) {cells) {eelis) {cells)
Clone # I1C50 nM ICS0nM | ICS0nM | IC50nM
@pHé | @pHé6 | @pH6 | @pHE

537A-MO090-F11 13 6481 2.6 4.9
532A-M0064-H04 no

63 blocking i.8 20
332A-MO0%0-F09 (pH no
dependent) 645 blocking 4.6 55
532A-M0084-B03 (pH no
dependent) 754 blocking 18 91
532A-MO062-C09 (pH no
dependent) 35 blocking 30 148
532A-MO0S5-G12 no

228 blocking 1.7 30
532 A-M0056-GO5 no

337 blocking 1.4 18
532A-MO084-B11 no

355 blocking 1.9 25
532A-M0092-DOZ no

271 blocking 1.2 15
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29E+05 6.1E03 2.1E-08 2.0E+06 3.4E02 1.7E08 0.7 02 26 E7952 SIGSSGGOTKYADSVKG
LSTGALS Genlined 9590.111 1.9E+05 4.6E03 2.4E-08 5.5E/05 7.5E413 12E08 1.0 1.0 25 EYANG
S155900088698%166"P 5 TGELY WO 2009/131702PCT/US2009/002536 LAt daids.ond sPR
CDR Sequence Differences Master Clone # HV-CDR1 HV-CDR2 HV-CDR3 532A-M0171-A03

53ZA-MOGT3-E1D no

110 blocking 377 161
£32A-M0O057-FOZ (amber no
stop) 70 blocking MNA NA

Streptavidin binder SA-
A2 IgG (negative control) NA NA 562 101

lead 3B3 mouse anti-

human FeRn IgG 9.7

lead 1G3 mouse aati-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 M0Q090-

5 F11) 1gG significantly reduced the serum half-life of human IgG tracer (biotinylated hlgG) 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

10 (Figure 15)}.

The protocol used for testing anti-FcRn [gGs in transgenic mice was:

1) Administer 500 mg/kg tracer hlgG intravenously at time 0 (approximately 1% is

biotinylated for quantitation purposes)

2) Anti-FcRn antibodies given intravenously at 24, 48, 72, 96 and 120 hr at 50,20,10 and 5
15 mg/kg

3) Blood samples collected at 24, 48, 72, 96, 120 and 168 hours

4) Quantitate hIgG in serum by ELISA



VYAMG S | GS S GGPTKYADSVKG LSIRELV 532A-M0171-A01 ' VYAMG SIGSSGGPTKYADSVKG
LSI VDSY 532A-M0161-B04 EYAMG S | GS SGGQTKYADSVKG LAIGDSY 532A-M0157-F09
EYAMG SYEB&EEEHKYADSVKG LSIRELI 532A-M0157-808 EYAMG 8GE88HEBT#YADSVKG
LS| REL S 532A-M0157-H04 EYAMG SIGSSGGQTKYADSVKG LSIRELV 532A-M0159-A07 EYAMG
3 | GS SGGQTKPALEYKES T81espis sl Armie SaitdP ¥ Avresssheses sdestysaedidpsiok
LSIVDSF $a2/:rViA4 25t MZ6AMGS] b @&rAifeChihiel AMabVi&ittRicddnto the M9G-F11

light chain is given below and in Figure 29. The one germline changes that was required in

the heavy chain was not introduced, however the allotype of the heavy chain was changed

5 from AZ to F allotype.

LIGHT

CONST':

GRMLN :

CONST:

GRMLN :

CONST:

GRMLN:

CONST:

GRMLN:

CONET:

GRMLN:

CONSTANT

S Q P K AN P TV T L F P P & 8§ E E L QO A
AGTCAGCCCARGGCCAACCCCACTETCACTCTGTTCCCGCCLCTCCTOTGAGGAGCTCCARGEC

GGTCAGUCCAAGGCCARCCCCACGETCACTCTGTTCCCGCCCTCCTCTGRGEAGCTCCAAGET
G ¢ P K A NPTV T L F P P 8 5§ E E L QO A

K K A T L VvV ¢ L I 8D F ¥ P G AV T V A W
AACARGGCCACACTAGTGTGTCTCATCAGTGACTTCTACCCGGGAGCTGTGACAGTGGCCTGE

AACAAGGCCACACTAGTGTGTCTGATCAGTCACTTCTACCCEGEGAGCTGTGRACAGTGGCTTGG
¥ X AT L VvV ¢ L I 8 D F Y P G A V T V A W

K A D G S ¢ VvV K A ¢ V E T T K P S K Q &8 N
AAGGCAGATGCCAGCCCCGTCARGGCGGGAGTEGAGACCACCAAACCCTCCARACAGAGCRAC

AAGGCAGATGGCAGCCCCGTCARAGGUGGEAGTGCACGACCACCARACCCTCCAARCAGAGCAAT
K A D G S5 P VvV K A GV ET T K P S K Q 8 N

X K ¥ A A S § ¥ L 8§ L T P E Q WU K S HTZ R S
AACAAGTACGCGGCCAGCAGCTACCTEAGCCTGACGCCCGAGCAGTGGARGTCCCACAGARGC

AACAAGTACGCGGCCAGCAGCTACCTGAGCCTGACGCCCGAGCAGTGGAAGTCCCACAGAAGT
N K ¥ A A 8 8 ¥ L § L. T P E Q W K S H R 5
¥y 8§ ¢ g v T HE GG S TV E X TV AP X E C 8

TACAGCTGCCAGGTCACGCATGARGGCAGCACCOTECAGARGACAGTGECCCCTGCAGARTGLTCT

TACAGCTGCCAGGTCACGCATGARAGGCAGCACCGTGGAGARGACAGTGGCCCCTACAGAATGTTCA
Yy § ¢ ¢ VvV T H E ¢ § T VvV E K T v A P T B C 8

CONST Amino acid (SEQ ID NO: 107)
CONST Nucleic acid (SEQ ID NO: 108)

GRMLUN Nucleic acid (SEQ ID NO: 110)
10 GRMLN Amino acid (SEQ ID NO: 109)
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532A-M0158-004 EYAMG S | GS SGGQTKYADSVKG LSIRELH 532A-M0157-005 EYAMG S | GS
SGGQTKYADSVKG LSIRELS 532A-M0155-FO5 EYAMG S | GS SGGQTKYADSVKG LS| DDSY
532A-MOTSQ AW BYRRMG S | GS SGGQTKYADSVKG LSIVELD 532A-MB4 58P EVAK G
SIGSSGGQTKYADSVKG LSIRELF 532A-M0157-D11 EYAMG SIGSSGGQTKYADSVKG LSIRDSY
532A-M0155-D12 EYAMG SIGSSGGQTKYADSVKG LS| DDFY 532A-M0157-D04 EYAMG

SIGSSGGQTKYADSVKG LSIREL F 532A-M0155-G01 EYAMG S | GS SGGQTKYADSVKG
HEAVY Amino Acid (SEQ ID NG: 111)

HEAVY Nucleic Acid (SEQ ID NO: 112)

5 GRMLN Nucleic Acid (SEQ ID NO: 114)
GRMLN Amino Acid (SEQID NO: 113)

HEAVY :V:V3-23;J:JK1

HEAVY:

GRMLHN :

HEAVY :

GRMLN :

HEAVY :

GRMLN:

HEAVY:

GRMLIN:

HEAVY:

GRMLN:

HEAVY:

GRMLN:

FR1-H
E V ¢ L L B 8§ § ¢ ¢ L VvV Q P G &8 L R L 5 C
GAAGTTCAATTGTTAGAGTCTGETGECEETCTTGTTCAGLCTGETEGETTCTTTACGTCTTICTTG

GAGGTGCAGCTGTTGGACTCTGGGEGAGGCTTGETACAGCCTEGEEGETCCCTGAGALCTCTCCTGT
E V Q - L B 8 6 6 ¢ LV QP G G 5 L R L 8§ C

CDRi1-H
A A S8 G F T F 8 E Y A MG W VvV R g A P G K G
GCTGCTTCCGGATTCACTTTCTCT GAGTACGCTATEEAT TEGUTTCGCCAAGCTCCTGGTARAGET

GOAGCCTCTGGATTCACCTTTAGC AGCTATGCCATGAGC TGGGTCCECCAGGCTUCAGGGARGEEE
A A 8 G F T P 8 8 A Y M 5 W vV R Q A P G K G

FR2-H CDR2-H
L E W VvV 8 § I G 5 858 6 G Q T K Y A D S5 V K G
TTEEAGTGEETTTCT TCTATCGETTCTTCTGGTGGCCAGACTARGTATGCTCGACTCCGTTARAGGT

CTGGAGTGGETCTCA GUTATTAGTGETAGTGGTGETAGCACATACTACGCAGACTCCGTGARAGGGC
L E W V 8B A I &8 G &8 6 G 8 T Y Y A D 88 V K &G

FR3-H
R F T I 8 R D N & K N T L Y L ¢ M N &8 L R A
CGCTTCACTATCTCTAGAGACARCTCTARGAATACTCTCTACTTGCAGATGAACAGCTTAAGGGCT

CGGTTCACCATCTCCAGAGACAATTCCARGAACACGC TG TATCTGCARAATGARCAGCCTGAGAGCC
R F T I 8 R B N 8 KN TL Y L 0 M N S E R A

CDR3~-H FR4-H
E DT A V ¥ Y C A R L 8 T G E L Y w 6 Q@ 6 T
GAGGACACGGCCGTGTATTACTGTGOGAGA CTCTCAACAGGGGAGCTCTAL  TGGGECCAGGGCALCC

CACGACACGGCCGTATATTACTCTGCGAAA GA. .- .- v r v e ee e TAC TGGGGUCAGGGCACC
E D T A V Y Y C A K b4 W ¢ Q@ & T
FR4-H
L VvV T VvV &8 8
CTGGTCACCGTCETCAAGC
CTGGCTCACCGTCTCATCR

117



LSI RELY 532A-M0157-E05 EYANG S| GS SGGQTKYADSVKG LSIVDSY VYAMG
SIGSSGGPTKYADSVKG LSTGELY 532A-M0159-009 EYAMG SIGSSGGQTKYADSVKG LSIRELH
532A-M018R668%131426M A mw.9.4:06eWirgia i arai. Stan i fraTROM, FEVARASE0gHE
SGGQTKYADSVKG LSTGALS 532A-M0155-1-105

{(a,z)}) ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVITVSWNSGALTS

© (£} e e o e e e e e
* (a,z) GVHTFPAVLQSSGLYSLSSVVIVPSSSLOGTOTYICNVNEKPSNTKVDKK
I Tt R
e (a,z} VEPKSCDKTHTCPPCAPELLGGPSVFLEPPKEPKDTLMISRTPEVTICVVV
I Tt e
* (a,z) DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQODW
¢ (E) e e e e e e e e
+ (a,2z) LNGEKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPFPSPREPQVYT
8 (£ e e e e " e e e e e e
* {(a,z) LPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLE
= (£} e B — M o e A ki 2 o e '
= (a,z) SDGSFFLYSKLTVDPKSRWOQGNVISCSVMHEALHNHYTQXKSLSLSPGK*
© L] e e e e e i e

(a, z) (SEQ ID NO: 115)

(f) (SEQ ID NO: 116)

5 EXAMPLE 26: GERMLINING, REFORMATTING AND AFFINITY MATURATION OF PARENTAL
CLONE MY%0-Fi1 _
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 M30-F11 IgG

which already had 10 amino acid changes as part of germlining in the light chain.

10 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 [gG which had
sequences for F allotype in the heavy chain Fe region. In total there were 13 amino acid
changes as compared to parent M90-F11, the reformatted clone was nucleotide sequence
optimized for expression in CHO cell lines. Nucleotide sequence / Geneart optimized clone

15 was given a DX-2500 name, which was used for making stable pool. Parental M90-F11,
Germlined M90-F11 (GL) and DX-2500 were characterized in vitro by Biacore and FACS to
assess binding and blocking ability.

Tabies 14 and 15 contain the results of Biacore and FACS analysis comparing the

highly purified, parental, germlined and reformatted IgG’s:

20 Table 14: Biacore analysis: hFcRp immobilized on the chip and IgG were flowed over
the chip and FACS analysis (IC50).
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EYANG SIGSSGGQTKYADSVKG LSTGELY Germlined M90-F11  Table 16A: Sequences
corresponding to Table 16 All 22 sFAB clones were reformatted to IgG but only 8 IgG were
expressed}%ﬂFﬂfﬁ’@%&"‘subjected to Flexchip analysis at pH 6 & 7.4. Basé’&&ﬁﬁ%gggﬁfﬁ%ﬁ‘fp SPR 8500
data the following 4 affinity matured 1gG clones were selected for further in vitro (Biacore analysis)

sevirodel PEable PAtesHowshe tobitorunitie} BEknhino acid
initssmatuledd 109G 8§ comp#fison tolthe parentdl or
BN KRR, EN\IFRN D <SRN &FE&\“ i BCRRERIS D
BURCER Lo 1 Cony 19y (RS 2 | ..t?e?s.c’q.“gf"“céé‘?f& i ts
W00 £ opleAG AOanGeR) R0, LS04, L, TR, BIGESES, L LS P, TSER | 0%
GDSQRREEEE AR N RS A I SRR By B A A T A S T Y o R 1 e

Table 15: Biacore analysis: IgG immobilized on the chip and h¥cRn were flowed over

the chip.
Antagonistic anti-FCRn antibody data hiacore biacore biacore blacore biacore biagore
IgG lgG lgG IsG gG [s3¢]
hFeRn hFeRn hFcRn hFeRn hFeRn | hFeRn.
Clone # - - ; S K @pHE | Koy @pHE| Ko @pH 6 | Ken @PH T4 | Kon @pHT.4| Ko @pH T4
15324 000090-F11 303E+05 | 342E03 | 1.03E-0B | 1.B4E+0B 3.73ED3 2.05E.08
'SSZA-MBOQD-FH {germiined LC changes) 574E+05 1 AJ2E2 | 2.99E-08 | 4.33E+05 1.52E-02 3.52E-08
5 IDX-ZSGG {germlined LC & allotype HC changes) 6.42E405 | 1ITEDL | 276E-08 | 3.72E+05 7.52E-02 202E08

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 &

10 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 MS0-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

15 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
20 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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TGTGSDVGSYNLVS GDSQRPS CSYAGSGIYV EYAMG SIGSSGGQTKYADSVKG LSTGELY
532A-M0171-A03 TRGSDVGSYN VS GDSQRPS CS? G GIYV VYAMG SIGSSGGPTKIADSVKG Si
532A- MOTY &A1/ FEHFESDVGSYNLYS GDSQRPS CSYAGSGIYV VYA TAST/US2009/002536
SIGSSGGPTKYADSVKG ..LSIIVDSY. 532A-M0159-A07 TGTGSDVGSYNLVS GDSQRPS
CSYAGSQAlYV EfmtrnsiggsdotmiecdpisvRe Twe masdy ofsglatipoaminsGiptinylated

TGTGSDVGSYNGYSRERSRBRARESY ARSRPNEVAMR R ASS RERTVARSYRGe_LALGDSY

10

15

20

25

30

allowed to bind to target in acidic binding buffer (pH 6), and were then eluted with
parental M90-F11 IgG in an pH 7.4 buffer. Afier competitive elution/wash, all
remaining bound phage were eluted by direct bead infection of cells. The eluted
phage output was used as input for next round of selection. Round 2 output was used
in aiternate round 3 selection against hFcRn-transfected celis followed by a fourth

round selection using biotinylated shFcRn selections using the same elution strategy.

i) Selections against hFcRn expressing cells: Two rounds of selection against hFcRn-
transfected cells were carried out. Phagemid were allowed to bind to cells in acidic
binding buffer (pH 6) at 4 degree, and were then eluted with parental M90-F11 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 sﬁFcRn 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 unigue 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 subcioned 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 (~1635} 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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*10 Gemdine changes .3 changes due to AZ to F allotype switch + NV-CDR mutation SEQ ID NOs
LV-CDRI LV-00R2 LV-CDR3 HV-CDR1 HV-CDR2 HV-CDR3 Parent M90-F11 141 142 143 144 145

146 Dx-2500 W22¥4831 %8 150 151 152 532A-M0171-A03 153 154 155786 18188 ¥30A-M0171-A01

159 160 161 162 163
matured M0159-C09 clone from CDR 1 & 2 library was swapped into HV CDR 1 &2

position of the affinity matured M0157-H04 and M0157-EQ5 from CDR3 library. The
constructed two hybrid clones M0171- A01 (aslo referred to as M171-A01) and M0171-A03
(also refered to as M171-A03) had complete affinity matured HV CDR 1,2 & 3 with

5 germlined M%0-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 Fe-FcRn blocking assay using FACS analysis.

10 Table 16: Top 22 affinity matured sol FAB binding kinetics, ranking and HV-CDR

seguences
Fold Kd tmprovement
4 st M scal 204 SPR P H74 P H 6.0  |owomimamoru| w0 | COR Sequence Differences
[Master Clona & e (178) el [918) KDM} § ka(tiMs) | kd{1i%) KD (W MTA pHES Rapii  JHVCORL HV-CORZ HV-GDR3
S32A-MI4T1-A03 13E:05 | ATEGE | 13640 | LIEWS | 1BEQE | LAEQS [EERTEERIMERNGRTG 1 VYNNG | SIGSSCGPTKYRDSVKS | LSIRELY
§32AHA01TE-A01 1BE+05 2 3E-04 15608 §GE+IE 2.5E-04 1.8E-G% 182 5.7 1 VYAMG - | SIGSSGGPPKYRISVIG LSIVDSY
532A-M0164-B04 1.7Es05 1 22BN 13539 16E+05 | 1.9ED4 L2ED9 1 48 Be 2 EYMMG | SIGSSEGUTKEADSVKG LRIGDSY
532A-M0157-F 18 $.JE+D5 25684 16E-0% +8E+5 2.8E-04 1.6E-08 162 0.0 5 EYaMs | SIGSSGGUTIIRDSVEG LSTRELT
532A-M0157-B08 1.8E+05 3.5E04 22609 18505 256404 1 8E-09 127 254 3 EYAMG | SI1GSSGGOTKYADSVEG LSIBELS
H32A-BE0E57-HO4 1.7E405 36504 2 2550 {.IE+03 3.0E-04 LAE03 12.4 25.0 10 IYRMG | SIGSSGLOTKYADSVIG LEIRELY
SY2AAA0150-A07 188408 25E04 14659 1BEE3 2BE-04 § 4E-N9 17,7 .1 4 EYRMG | SIGSSCROTKYADSVEG LELA0EY
53283401 58-HOG 2.4E+05 LEE04 1. 1E-09 2AE405 IAE04 1.56-08 129 24,1 7 EYAMG | SIGSSGGOTEYADSVKG LsIvpsy
BI2A-MD15T-A12 1.8E+05 §.9E-04 ZEE- 1 5E+{15 5.1E{H 33808 8.1 47 16 pyaM; | SIGSSCOOTEYADSURD LSIRELD
5324-00158-C4 4 SE+05 {2684 2. I8 £ 5EH05 & SE-04 30608 10.7 18.7 17 EYRMG | SIGSSGGOTKYADSVES LSIRELR
512A-M0187-C05 (EE405 | GTEM4 | 28B40 ] Z0EAS | 47ENE | 2HE4D 85 179 15 ZyaMe | SIGSSOGOTKYADSVEG | LSINELE
532A-M0155-F05 1 BE+0S B4EL4 LIE09 1 9E+)5 4§ 6E-04 25E-09 3.3 163 14§ EYAMG | SIGSSGGQTKYADSVEG LSIDLSY
E32AM0158-A03 1 4E+05 1504 2 SE08 4 AE+05 40584 34608 12.8 158 [ EYAMG | SICSSGGOTKYRDSVIG LSIVELD
SIZA-MOIEEATE 1.65+05 £2E-04 26509 §EE+05 | 4O0ED4 25608 106 188 13 EYAMG | SIGSSGGOTKYADSVKG LEIRELF
SE2AM0157-D11 1.7EHS 4.8E-04 28808 1IE+D5 954 2.3E-09 8.8 181 1# EYRMG | SIGSSSLETKYADSVIC LSIROSY
52800155012 1 4E+05 §AE04 36609 1.5E+05 4 5804 10808 8.8 168 18 EYAMG | SIGSSGHUTKYADSVKG LE1N0FY
S32A-ME157-004 t SE+E §1E04 IEs 1.8E405 44504 25808 i iTh 17 EYAMS | STGSSCGOTHYADSVRG LSiEELE
S32AME155-G01 § SE405 EJE04 15609 1.7E+08 5.1E-04 2.95-0% 19 146 20 EYAMG | SIGSSGLOTKYADSVEG LSTRELY |
S32A-MO15T-ERS 1 BE+05 36504 20E5 18E+05 JAEQ4 17508 526 241 g EYRMG | SIGSSGEQTRYANSVKG LEIVLSY
53PA-M0158-008 JAE«05 | 9AEDL | GSE40 | 43E405 | 79ED4 | BOEDS 43y 95 2 VaMG | SIGSSGGPTEYADSVKG | LSTGELY
S32AMD161-G00 {2806 BIE-D4 6 9E 0% 1. 7E+05 4 2E.04 2609 i SIGSSEEQTIIADSVIS LSIEELA
T MR T T AR |4 BER | 10 L) BRI |t SEY Lt 2E0R 558 SECOTKEAISVEG. [} LRICELY -
SIZAMOTS5-HIS 298+08 BAEDY 24608 2.0E+HI6 J4ED2 $.1E08 SIGESCEQTKYRISVEG LSTGRLS
ined MOF11 1.8E+0% 4,6E-00 24E-08 8.6E+05 75603 41,2608 SIGSSGHOTKYAUSVEG LSTGELY
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164 532A-M0171-A07 165 166 167 168 169 170 532A-M0171-B04 171 172 173 174 175 176 Table

17 Al SEQ ID NOs corresponding to Table 17A Biacore analysis of the 4 affinity matured clone done at
pH 7.4 by Wﬁ?ﬁ]ﬁﬁﬁ’%he IgG, on 5the chip and hFcRn flowed over and thiF PR Gdta 2RY fold

improvemeént (Kerr and KO) ovér DX-250Q,and parental -1 | clope is gresented in Table 178.
Table 178: W“ﬁmﬁ@w&rad%r%ﬁ&m%ﬁ%mm%og ePBRBEYS R Parent
M90-F11 [{Comparison of Biacpre Data fone at pH 7.4 K off F§Id improverhent over KO Fold
improvemdfieBUE tHone #SPA MefH ka s-1 MYIRA%-1 kD IV 0tM90-F11 DX2500
M90-F11 5117 53A0M Ta&3Biacdrevysms SIGESGGPTKYADSVKG LSIRELV i17
532A-M0171-A01 " VYAMG | SIGSSGGPTKYADSVKG LSIVDSY 118
532A-M0161-B04 EYAMG SIGSSGGOTKYADSVKS LATIGDSY 119
532A-M0157-FO9 EYAMG 5IGSSGGQTKYADSVKG LSIRELI 120
532A-M0157-808 EYAMG SIGSSGGQTKYADSVKSG LSIRELS 121
532A-M0157-H04 EYAMG SIGSSGGQTKYRDSVKG LSIRELV 122
532A-M0158-A07 EYAMG SIGSSGGQTKYADSVEGS LSLGDSY 123
532A-M0158-H06 EYAMG SIGSSGGQTKYADSVKG LSIVDSFE i24
5324-M0157-A12 EYAMG SIGSSGETKYADSVKG LSIRELD 125
532A-M0158-C04 EYAMG SIGSSGGRTKYADSVEG LSIRELH 126
5324-M0157-C05 EYAMG SIGSSGEGOTKYADSVKG LSIRELS 127
532A-M0155-F05 EYAMG SIGSSGGOTKYADSVEG LSICDSY 128
532A-M0158-A03 EYAMG SIGSSGGQTKYADSVKG LSIVELD 129
532A-MO158-A10 EYAMG SIGSSGGQTRYADSVKG LSIRELF 130
532A-MO157-D114 EYAMG SIGSSGGOTKYADSVKG LSIRDSY 131
832A-M0155-012 EYAMG SIGSSGGOTKYADSVKE LSIDDFY 132
5304-M0157-004 EYAMG SIGSSGCEQTKYARSVKG LSIRELF 133
5304 M0155-G01 EYAMG SIGSSGEOTKYADSVKG LSIRELY 134
530A-M0157-E05 EYAMG SIGSSGGRTKYADSVKG LSIVDSY 135
£394.M0158-000 VYAMG | SIGSSGEPTKYADSVEG LSTGELY 136
EYAMG SIGSSGGOTKYADSVKG LSIRELH 137
532A-M0155-H05 EYAMG SIGSSGGRTKYADSVKG LSTGALS 139
eI MO0 . | EYAMG | SIGSSGGOTKYADSVKG' | LsTeELy "} 140

Table 16A: Sequences corresponding to Table 16

All 22 sSFAB 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)

5 and in vivo study in hFcRn transgenic mouse model.

Table 17A shows the total number of amino acid changes in the HV-CDR1 &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

10

122



1.26E+05 1.92E-04 1.52E-09 103 16 58 12 M171-MOlliac 1.42E+05 2.84E-04 2.00E-09 69 11 44 9
M159-A071g6 Biacom 127E+05 6.88E-04 5.40E-09 29 4 16 3 51161139119gG Biaan 1.21E+05
8.578-44 NOBRUEUIIE® 12 3 M90-1,11 parental libaite 1.61E+05 199E-03PL BEB208/002536

fnitial Name LV-COBR1 LV.CDR2 LV-CDR3 HY-LDRY HY-CDRZ HY-CDRS
Parent MOO-F11 TGTGSDVSYNLVS | GOSQRPS | -CSYAGSGIYY | EYAMG | SIGSSGGQTKYADSVKG |  LSTGELY

DX-2500 TGIGSOVGSYNLVS | GDSQRRS | CSYAGSGIYV | EVAMG | SIGSSGGQIKYADSYKG |  LSTGELY
5324 MO174-A03 TGIGSOVCSYNLVS | GOSORPS | COYAGSGIYV | VYAMG | SIGSSCGRTKYADSVKG |, LSTRELY..
SI2A-MOTIADL | TGTGSDVGSYNLVS | * GDSORPS | CSYAGSGIVV | VYAMG | SIGSSGGPTXYADSVG
5I0A-MOTSO-AD7  |-TGTOSDVGSVIEWS | . GDSQRPS |/ CSYAGSGIVY | - BYMMG™ |- STGSSGGQTKYADSVRG

53A-MOI61B04 | TGTGSDVGSYNLVS. | GUSORES™ | CSYAGSGIWV | EYAMG | SIGSSGGQTKYADSVKG

*10 Germline changes , 3 changes due lo AZ fo F allotyoe switch + HV-COR mutation

SEQ ID NQOs LV-CDRI1 LV-CDR2 LV-CDR3 HV-CDR} HV-CDR2 HV-CDR3
Parent M93-F11 141 142 143 144 145 146
Dx-2500 147 148 149 150 151 152
532A-MOE71-A03 | 153 154 153 156 137 158
532A-MO171-A% 159 160 161 162 163 . 164
532A-MOIT7E-AD07 | 165 166 167 168 169 170
532A-MO171-B04 171 172 173 174 175 V 176

Table 17 Al SEQ ID NQOs corresponding to Table 17A

Biacore analysis of the 4 affinity matured clone done at pH 7.4 by immobilizing the IgG on
5 the chip and hFcRn flowed over and their raw data and fold improvement (Ko 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 dene at pH 7.4 K off Fold improvement over  {Ky Fold improvement over
Clone & ¢ GPR Method | Ka 5.1 -1 Kd -1 KTT[M] DX2500 Ma0-F11 DX2500 M0-F11

MI71-AD] lgC Biacore 1.26EH)S 1.92E-04 1.52E-0% 163 16 58 12
MIT1-AUD 1eG Biacore 1 42E+35 1.84E-4 2,00E-0% 69 11 &4 G
MI59-497 10 Biacore 1.27E+05 6.88E-04 SAQEDY 2% 4 it 3
MI61-504 1gG Biacore 12105 8.57E-04 1.06E-08 21 3 12 3
M30-F1} parents! Biacore 161405 299803 1 86E-08 7 ; 5 1

[3%-2500 Bicors 21EHS 1.97E-02 §.79E-08 i 0.15 1 §.21
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7 5 DX-2500 Biacore 214E+05 1.97E-02 8.79E-08 0.151 0.21 WO
2009/131702PCT/US2009/002536 The protocol used for testing affinity matured anti-FcRn IgG and sol
FAB in hFORe 3pa#agEiic mice was: 6 groups (1 placebo, 4 IgG, | Fab. 4 niic@/g§RsM®RiEavenous
dose of 495 mg/kg hlgG + 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 : M171-A01-1gG, M171-A03-IgG, M159-A07-1gG,
10M161-B04-IgG or S32A-M171-A01-Fab Blood samples collected at 24 (pre-dose), 30, 48,
72, 96, 120 dra@8dins&ifindstyE sEmim temeledprainbtiRd Lginmd str@piB\rdiFd@pture/Fc detection
ELISA andntg{%é%%g%%@ Le;d using an Fab capture/Fc detection EL1SA. 15Based on the in vivo data
shown in Figurés 27 and 28, and Table 18 below, M0161-B04 and M0171-A01 have been selected to
be tested head to_head wjth M9Q-F d,DX-2500 in, Tg32B mice. Table 18: Effect of affinity matured
e R SRS L

lgG and sot FAD TrPaccaler hie abo |§Fﬁ/ﬁ1r 2B Mice: 5 & 20 mg/kg Intravenous Dose

(Biotin 1gG & Total | Gg. % PBS control of Si gé Gére it ng In t%rum at_l‘gg hrs 7, PBS control of
total YG remal’nin%‘?%‘f BOUE ARTF 81? ié%rﬁgé‘f"g%l gr'l'n @%@%9?84’ & HBfikg 20 mg/kg (1.7mglits
sFAl)) (67mgfkg aFltb) .
«~ Intravenous dose of 5 or 20 mg/kg of Ab (1.67 or 6.67 mg/kg of Fab) at time = 24 hr:

< MI171-A01-1gG,

. M171-AO3-IgG,

= MI159-A07-IgG,

10 *  MI161-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
MO171-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 controf of Biotin-lgG remalning in the serum at 168 hrs % PBS conirol of total G remalning in the serum at 168 hrs
1gGHama Smglkg 20 mylkg Smgikg 20 mglkg
(1.Tmglkg eF AL} (6. Trgfkg sFAb} {1.Tmgfkg sFAD) {6.7mglkg SFAD)

Paren| M80-F4 i &3 NA HA
5324 MU1T1-AGT 124 45 96 40
5324- MO1T1-AGY 128 686 84 44
532A- MO15S-A07 13 59 96 40

5320 MO161-B04 100 4 7 u
20 SIZA-BT4-A03-5FAD 152 103 140 108
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(2.7mg/kg sfAb) (6.7mglkg sFAb) Parent M90-F11 77 63 NA 532A- M0171,401 124 45 96 40 532A-
810171-A03 128 84 44 532A- M0158-A07 131 59 se 40 532A- M0161-664 100 41 76 24
632A-M17EAGGSENGF252 103 140 108 WO 2009/131702PCT/US2009/087B 8820904104516 27: Effect of
Anti-FcRn antibodies on the catabolism of higG

Example 27: Effect of Anti-FcRn antibodies on the catabolism of hlgG

In vivo studies with anti-FcRan antibodies demonstrated efficacy in depleting
circulating IgG. Dose dependent depletion was exhibited in two species, mice and monkeys,
5 and by two routes of administration, intravenous and subcutaneous. In monkeys, reduction of

IgG was not accompanied by any change in circulating IgA, IgM or serum albumin.
A) Effect of Anti-FcRn antibodies on the catabolism of hIgG in mice

Tg32B mice {mouse FcRn and mouse B2-macroglobulin knock-out) / knock-in
(human FcRn and human p2-macroglobulin knock-in) were administered human IgG at day
10 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
TgG was reduced significantly over the 14 day pericd for each of the antibodies administered.

The decrease in 1gG was dependent on the concentration of anti-FcRn antibody administered.

15 B) Effect of Anti-FcRn antibodies on the catabolism of hIgG in mice by subcutaneous

administration.

Tg32B mice {(mouse FcRn and mouse B2-macroglobulin knock-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-
2 FcRn antibody M161-B04 (DX-2504), The level of human IgG in the serum of the mice was
measured over 14 days. As shown in Figure 32, the level of human IgG was reduced
significantly over the 14 day period for each of the antibodies administered. The decrease in
IgG was dependent on the concentration of anti-FcRn antibody administered. The efficacy

of subcutaneous administration is similar to intravenous administration.

25
C) Effect of Anti-FcRn antibodies on the catabolism of higG in cynomolgus monkeys
Cynomolgus monkeys were administered different doses of the anti-FcRn antibody
M161-B04 (DX-2504) and a vehicle control. Figure 33 shows the timeline of administration
(Figure 33A) and the results for the control (Figure 33B). The level of IgG in the serum of
30 the monkeys was measured over 14 days. As shown in Figures 34-35 (individual monkeys}

and Figure 36 (group mean data), the level of 1gG was reduced significantly over the 14 day



In vivo studies with anti-FcRn antibodies demonstrated efficacy in depleting circulating IgG. Dose
dependent depletion was exhibited in two species, mice and monkeys, 5and by two routes of
administratio? 2§33E¥8us and subcutaneous. In monkeys, reduction of IFEMEEHEMWEEYmpanied by
any change in circulating IgA, IgM or serum albumin. A) Effect of Anti-FeRn antibodies on the
catabolisnpefdld® manic&RgB2®adiceaiminisz€dRAtarddqreesms e 32Cmaerdeiobidin tmtfsk-out) /
knock-in (Ryman, EaRN A IHmRaN tsRarmsabulin kpckdhwereasiminidigied human IgG at day

100. At day 1 and day 7 the mice were intravenously administered different doses of the anti- FeRn
antibodiesANMBYSEHOMENENT Ba fuRg MaeLsas v aioR SiRtes 4ol GrshoavBabifeof the mice was
measured Qygh 14 8RYT. 148, SBMR dsrign rebdinithedavalRtld mamigdnwaistreducegisignificantly over
the 14 day period for each of the antibodies administered. The decrease in IgG was dependent on the
concentra Sﬁ%i"‘ tﬁ%q ‘Rn antibody administered. 15B) Effect of Anti-FCRn antibodies on the
catabolism of higG in mice by subcutaneous administration. Tg32B mice (mouse FeRn and mouse
f32-macroglobulin knock-out) / knock-in (human FeRn and human 132-macroglobulin knock-in) were
administered human IgG at day 0. At day 1 and day 7 the mice were subcutaneously administered
different doses of the anti- 20FeRn 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 significaftly evientief dledppefrancnsdagninglBestisoaes ssnhiitsted satienife decrease in
IgG was dgperdralRRihseanseaalanphRobeRaNRadhadmRistpIRA I cResallgagy of
subcutane us?adminhs ation iﬁesimilar to in}ravenous a%rEinis ration. ZQ}%C E]Ete(%t of ,%\nnti-FGeRn
antibbdies B tHE 8 BH SR e Y e S RS TSRS A h R U2 e R SR B I G FHS k) Eiere
administereflcdifftivethel psme o tind it &R hudingizoghdéfihs o B0 DX -20dnamt a vehicle control.
Figure 33 shows the timeline of administration (Figure 33A) and the results for the control (Figure 338).
The level of IgGniniber 5€ BB RotcoMmbakeyaiashnedsuredtavibed 4 Naysthshowilliib&Eigures
34-35 (individual m r%feys and Figure 36 (group mean da %%ré | O !gnG . ed
significantl?z‘%\%srﬂfﬁgt ' 5)90'6%??0 %#riocra1 é%rtl: "o }{Oﬁg ranraiﬂ%gd%éug ig#lgﬁ r% .fﬁé%ggﬁ%ie?se in 1IgG was
dependentsorpthef donivenntitio st erdin EyReten sbdwdiawministerébimhe el tof subcutaneous
adm@istram;b@ﬁg@lghtg intravenous administration. Figures 37A-37C show that the serum levels of
IgA, IgM and serum albumin are unaffected by the administration of the anti- 5FcRn 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 10those 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 isfollowing claims. WHAT IS CLAIMED: 1. An isolated antibody comprising a
heavy chain (HC) immunoglobulin variable domain sequence and a light chain (LC) immunoglobulin
variable domain sequence, wherein the heavy chain and light chain immunoglobulin variable
domain sequences form an antigen binding site that binds to human FcRn and wherein the HC
comprises: a HC CDR1 comprising an amino acid sequence EYAMG (SEQ ID NO: 144) or
VYAMG (SEQ ID NO:156), a HC CDR2 comprising an amino acid sequence
SIGSSGGQTKYADSVKG (SEQ ID NO:145), or SIGSSGGPTKYADSVKG (SEQ ID NO:157), and

a BC CDR3 comprising an amino acid sequence LSTGELY (SEQ ID NO: 146), LSIRELV (SEQ ID
NO:158), LSIVDSY (SEQ ID NO:164), LSLGDSY (SEQ ID NO:170), or LAIGDSY (SEQ ID NO:176);
and the LC comprises:
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a LC CDRI comprising an amino acid sequence TGTGSDVGSYNLVS (SEQ ID NO: 141), and NO:
143). a LC CDR2 comprising an amino acid sequence GDSQRPS (SEQ ID NO:142), a LC CDR3
comprising an amino acid sequence CSYAGSGIYV (SEQ ID 2. The isolated antibody of claim 1,
wherein the antibody comprises: (i) a HC comprising a HC CDRI comprising the amino acid sequence
EYAMG (SEQ ID NO:144), a HC CDR2 comprising the amino acid sequence
SIGSSGGQTKYADSVKG (SEQ ID NO:145), and a HC CDR3 comprising the amino acid sequence
LSTGELY(SEQ ID NO:146); (ii) a HC comprising a HC CDR1 comprising the amino acid sequence
VYAMG BESTONG: 24808 HC CDR2 comprising the amino acid sequence
SIGSSGGPTKYADSVKG (SEQ ID NO:157), and a HC CDR3 comprising the amino acid sequence
LSIRELV (SEQ 1D NOArssylated afipady cornipnging B wele DRI comprang e ahiateid
sequence MYAMG (8EQH NQARehia (1C)GRRAcerwmisinaths amineiacid segyence
SIGSSGGPTKYADSVKG (SEQ ID NO: 157), and a HC CDR3 comprising the amino acid sequence
LSIVDSY (SEQUibFNBDeAFavy chaip) By W RE e F EB5 MG BHFRE acid
sequencedey AVMEH{SE QBN Gitd dd) bantkG CRRZcRIRprising tee-antinslacidspgusnce
SIGSSGGQTKYADSVKG (SEQ ID NO; 145), and a HC CDR3 ¢ rsi inQ acid sequence
LSLGDSY (SEQ ID N&117 P&% compHsInE 1 ABHASHSKGHIHBE @@i%%@.?gﬁ%i%n% acid
sequence/EXAMIGISED IDANG5144), a HC CDR2 comprising the amino acid sequence
SIGSSGGQTKYADSV ID NO: 145), and a HC, CDR3 comptisi ' jid sequence
LAIGDSY (SEQ ID Nd‘ﬁ%g TR RS S SEAG b & %nﬁevﬁeegéﬁﬁ;h ant k2t§5|)§/%§ct)§|mprises:

(i) a HC q8mIisimiCalKs, CORGIFEYRNMGABEYND (SO HA e HE CBR2 of
SIGSSGGQTKYADSVKG-( ID NO;145) : GELY 1PNND; 146); (i)
‘a MC comprising a Hcaﬁ%:RélEo 3\/6\?%%% %gél%l?ﬂo%%d%%ﬁag II%%:EC?I%ERZ of gg@SGGP#{@ADSVKG
(SEQ ID NOREEY){ SF@ EDIOOBDRISVORESEQSEQ D ING: 18BEDSY (fi§Q Haésmishisihg a HC
CDR1 of gmg.% =y N@;}&@,a@&—lc CDR2 of SIGSSGGPTKYADSVKG (SEQ ID NO: 157), and
a HC CDR3'of LSTVDSY (SEQ ID'NO: 164); (iv) a HC comprising a HC CDR1 of EYAMG (SEQ
ID NO:144), a HEeCOREGISISSSGGQTKYADSVKG (SEQ ID NO:145), and a HC CDR3 of
LSLGDSY (SEQ ID NQ:AZQ1 comlsinb G Gompyining ayhiG S PREIFYAMSISEGIND:144), a
HC CDR2 of SIGSSGGQTKYADSVKG (SEQ ID NO:145), and a BC CDR3 of LAIGDSY (SEQ NO:
176). 4.TF1\K)alrﬂi1k30dy of claim 1, wherein the HC variable domain sequence comprises the CDRs of
MO0161-B04 (SEQ ID NQg: &kl 6handibal fnvariablesdomain Sepaes CoppisEsthe2 DRs of
MO0161-B04 (SEQ ID NOS: 171-173). 5.The antibody of claim 1, wherein the HC variable domain
sequencea%mprises the CDRs of M0171-A03 (SEQ ID NOS: 156-158) and the LC variable domain
sequence comprises theg CIORR6fMAATdinAQ3 {HinQ ARMN@EAG3CFSZ)GSGIY8.(FEQ ddtibody of claim
1, wherein the HC variable domain sequence comprises the CDRs of M0171-A01 (SEQ ID NOS.:
162-164)T‘§ d'fHid LC variable domain sequence comprises the CDRs of M0171-A01 (SEQ ID NOS:
159-161). 7. The antibody of claim I, wherei.n the HC variable domain sequence comprises the
CDRs of M01592A07 (SE(]dRai@ati2B)iand thént € wlwiaditetidomehvdequeptecsomprises the CDRs of
MO0159-A07 (SEQ ID. NOS: 141-14 The antibody of claim 1 [ ' domain
sequence comp@ggﬁéﬂ' CBRS o %Sﬁ%flg??%%é?%d%%é}% ﬁ%’fg‘% %tégﬁ%ggg?%main
sequenceNIBritise $ith € CRRS w09 0 hi(BECd Bive S MEINBY QTKYAPHS Akiibdey B claim 1,
wherein the-HG vari ' - [ BrZBO0 -1150-152)
nd the L Ao ar BX2500 LD 16 HOS 145/ 149).

10. A pharmacediticaFéompamitor edMphisIRg teebritibe dheorming s seemras YAMEHPEQ 1D
pharmaceygically, aceepEable CaltiBtsing thd -Ahisalaied urieicanid campKising svseaysaeethat
encodes a polypeptide comprising the first and/or the second immunoglobulin variable domain of the
antibody @f@ﬂ?@nénéfacmé comprising the amino acid sequence LSIRELV (SEQ I NO:158);

e (iii) a HC comprising a HC CDRI comprising the amino acid sequence VYAMG (SEQ
1D NO:156), a HC CDR2 comprising the amino acid sequence SIGSSGGPTKYADSVKG (SEQ
ID NO:157), and a HC CDR3 comprising the amino acid sequence LSIVDSY (SEQ ID
NO:164);
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12. A vector comprising the nucleic acid sequence of claim 11. 13. A host cell comprising the
nucleic acid of claim 11 or the vector of claim 12, wherein the cell is not in a human. 14. A method of
detecting an FoRn in a sample, the method comprising: contacting the sample with the antibody of any
one of claims 1-9; and detecting an interaction between the antibody and the FcRn if present. 15.
The method of claim 14, wherein the antibody further comprises a detectable label. 16. Use of an
antibody in the manufacture of a medicament for detecting FcRn in a subject, wherein the antibody is
the antibody of any one of claims 1-9, which further comprises a detectable label. 17. A method of
modulating an FERm Btivityimiviteos tHE FieRiooomprising: aproviding sdiotegicdgdmpidi@nd

Contact'nﬁgﬁﬁéﬁﬁ? %ﬁﬂ&g&%ﬁm I withie, a@t&q)@yﬁ% A eReRI IS A IespRy

modulati e acti |ty 8 Use of an antibody in the manufacture of a medlcament
for treatm&hVeF: # autsimtnd didceapantitchaiouiitivg ssawprensSof AR dulrinidne disorder,
wherein t%ainﬁ}?o&y Is any one of clalms 1-9. 19. The use of claim 20, wherein the autoimmune

disorder is a disorder selected from the oup consisting of: rheumatoid arthrltls R@%,% stemlc lupus
erythematosus (SLENG/Rpaaprsina @ﬁé%/ THEAYES BIHEAK, GO BREEHrOM

Purpura (Jd).4@uillain-Bpixe Wﬁm@t@%ﬁmu%éﬂi&@&%gﬁ@sMﬁ@@mﬁmgﬁ)@ﬂmltls

diabetes mellitus, Type | or e Il diab etes multlple sclerosis, Reynaud's s ndrom mune
thyr0|d|t|s]\16)a§‘f'ﬁinsa 8Ifat §g SETVAiRGS ¢ %Wf%@lﬁﬁawrﬁlﬁmlg%@ﬁgs §E|ﬂfgn ‘bowel
disease, spondyloarthropathies, experimental autoimmune encephalomyelitis, immune neutropenla,
juvenile onset dtabetea:ﬂmmmedr@ammaﬂaﬁ@m@&e&wﬁhﬂeﬁyﬁ@&w@e@msﬁivity mediated by

cutaneous vasc e TGOS B oA e e By N, Rrah e cese.
systemic smwsmfmmgwmwﬁsyﬁmmwﬁndxﬁjm@@@WWELY(S@Q&MO&#@)Mbody

in the manufactlti)g qé;/ |s rgoegcr%%ent gfu@g éfiﬁé]géf%{ﬁeﬂfx%sz% |rcH t@g}@% n a subject,

wherein the ant any one of claims 1 an antlbo y In the manu acture of a
medicaméﬁﬁﬂﬁ@@tﬂﬂ”ﬁh@x%\ﬁéﬁc{éﬂr}ﬂbﬁﬁf Lfﬁdw:b@%t‘iﬁ@ﬁ?esf hHREIVEER BAREPeindhe
antibody is any aims 1-9, Upe-o g}ﬁyﬂ Whersing eaqueéﬁ& aptibody is
natalizumab. 3{6 ﬁlsé{%bod in t}%% manu/?acturg%?a medicament for modulating an FcRn

activity in ﬁ@&ﬁ@@f’ﬂ%’é@ﬁ‘tﬁ@aﬁ&%@ NQidy Dnendfedifings R oBGEY P FH( 28 QdRUNRAEE fidting. txt

SEQUENCE LI UQA%J&B% X GRIP-CpRiastix PhRe ti@ﬁﬁ@ﬂfﬂﬁlgﬁtFéb@EGEPTOR
BINDING PROTEINS <130> 70018WO <140>NOT YET ASSIG <141>herewith
<150>US%@/S)&@9@§KYADSVK@ (SEQ ID NO:145), and a HC CDR3 of LSLGDSY (SEQ ID
NO:170); or
(v) a HC comprising a HC CDR1 of EYAMG (SEQ 1D NO:144), a HC CDR2 of
SIGSSGGQTKYADSVKG (SEQ ID NO:145), and a HC CDR3 of LAIGDSY (SEQ ID

NO:176).

4, The antibody of claim 1, wherein the HC variable domain sequence comprises the
CDRs of M0161-B04 (SEQ ID NOS: 174-176) and the L.C variable domain sequence comprises
the CDRs of M0161-B04 (SEQ ID NOS: 171-173).

5 The antibody of claim 1, wherein the HC variable domain sequence comprises the

CDRs of M0171-A03 (SEQ ID NOS: 156-158) and the LC variable domain sequence comprises
the CDRs of MO171-A03 (SEQ ID NOS: 153-155).

128



<151>2008-04-25 <150>US 61/048,500 <151>2008-04-28 <160>190 <170>PatentIn
version 3.5

6. The antibody of claim 1, wherein the HC variable domain sequence comprises the
CDRs of MO171-A01 (SEQ ID NOS: 162-164) and the L.C variable domain sequence comprises
the CDRs of M0O171-A01 (SEQ ID NOS: 159-161).

7. The antibody of claim [, wherein the HC variable domain sequence comprises the
CDRs of M0159-A07 (SEQ ID NO: 123) and the LC variable domain sequence comprises the
CDRs of M0O159-A07 (SEQ ID NOS: 141-143),

g, The antibody of claim 1, wherein the HC variable domain sequence comprises the
CDRs of M0O090-F}1 (SEQ ID NOs: 144-146) and the LC variable domain sequence comprises
the CDRs of M0090-F11 (SEQ ID NOS: 141-143).

9. The antibody of claim 1, wherein the HC variable domain sequence comprises the
CDRs of DX2500 (SEQ ID NOs: 150~152) and the L.C variable domain sequence comprises the
CDRs of DX2500 (SEQ ID NOS: 147-149).

10. A pharmaceutical composition comprising the amtibody of any one of claims 1-9,

and a pharmaceutically acceptable catrier.

11. An isolated nucleic acid comprising a sequence that encodes a polypeptide
comprising the first and/or the second immunoglobulin variable domain of the antibody of any
one of claims 1-9.

12. A vector comprising the nucleic acid sequence of claim 11.

13, Ahost cell comprising the nucleic acid of claim 11 or the vector of claim 12,

wherein the cell is not in a human.
14.  Amethod of detecting an FcRn in a sample, the method comprising:

contacting the sampie with the antibody of any one of claims 1-9;

and detecting an interaction between the antibody and the FcRn if present.
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<210>1 <211>365 <212>PRT <213>HOMO sapiens <400>1 Met Gly val Pro Arg Pro
GIn Pro Trp Ala Leu Gly Leu Leu Leu

15, The method of claim 14, wherein the antibody further comprises a detectable
label.

16.  Use of an antibody in the manufacture of a medicament for detecting FcRn ina
subject, wherein the antibody is the antibody of any one of claims 1-9, which further comprises a

detectable label.

17, A method of modulating an FcRn activity in vitro, the method comprising:
providing a biological sample; and
contacting an FcRn in the biological sample with the antibody of any one of

claims 1-9, thereby modulating the activity of the FcRn.

18. Use of an antibody in the manufacture of a medicament for treatment of an
autoimmune disorder and/or modulating symptoms of an autoimmune disorder, wherein the

antibody 1s any one of claims 1-9.

19. The use of claim 20, wheremn the autoimmune disorder is a disorder selected from
the group consisting of: rheumatoid arthritis (RA), systemic lupus erythematosus (SLE),
Myasthenia Gravis (MG), Graves Disease, Idiopathic Thrombocytopenia Purpura (ITP),
Guillain-Barre Syndrome, autoimmune myocarditis, Membrane Glomerulonephritis, diabetes
mellitus, Type 1 or Type H diabetes, multiple sclerosis, Reynaud's syndrome, autoimmune
thyroiditis, gastritis, Celiac Disease, Vitiligo, Hepatitis, primary biliary cirrhosis, inflammatory
bowel disease, spondyloarthropathies, experimental autoimmune encephalomyelitis, immune
neutropenia, juvenile onset diabetes, immune responses associated with delayed hypersensitivity
mediated by cytokines, T-lymphocytes typically found in tuberculosis, sarcoidosis, polymyositis,
polyarteritis, cutaneous vasculitis, pemphigus, pemphigold, Goodpasture's syndrome, Kawasaki's

disease, systemic sclerosis, anti-phospholipid syndrome, and Sjogren's syndrome.

20. Use of an antibody in the manufacture of a medicament for modulating the half

life/levels of circulating [gG in & subject, wherein the antibody 1s any one of claims 1-9.
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Phe 151015 Leu Leu Pro Gly Ser Leu Gly Ala Glu Ser His Leu Ser Leu Leu Tyr 202530 His Leu Thr
Ala Val Ser Ser Pro Ala Pro Gly Thr Pro Ala Phe Trp 354045 Val Ser Gly Trp Leu Gly Pro GIn GIn Tyr
Leu Ser Tyr Asn Ser Leu 505560 Arg Gly Glu Ala Glu Pro Cys Gly Ala Trp Val Trp Glu Asn GIn Val
65707580 Ser Trp Tyr Trp Glu Lys Glu Thr Thr Asp Leu Arg lle Lys Glu Lys 859095 Leu Phe Leu Glu
Ala Phe Lys Ala Leu Gly Gly Lys Gly Pro Tyr Thr 100105110 Leu GIn Gly Leu Leu Gly cys Glu Leu Gly
Pro Asp Asn Thr Ser Val 115120125 Pro Thr Ala Lys Phe Ala Leu Asn Gly Glu Glu Phe Met Asn Phe
Asp 130135140 Leu Lys Gin Gly Thr Trp Gly Gly Asp Trp Pro Glu Ala Leu Ala lle 145150155160
D0617 70018 sequence listing.txt Ser Gin Arg Trp Gin Gin Gin Asp Lys Ala Ala Asn Lys Glu Leu Thr
165170175 PheqLeu Leu Phe Ser Cys Pro His Arg Leu Arg Glu His Leu Glu Arg 180185190 Gly Arg
Gly Asn Leu Glu*Trp LYSEIGBrEBPESdP MECKHT26HT/Y 18825062508 Wl AYPRS 88 Ser Pro Gly
Phe Ser \lahteurihsCyra-sreiida e 218210522045eaiR3hevhyrbr th P e iblbl euaGinilest AsgnRhe Leu
Arg Asn Gly Leu 225230235240 Ala Ala Gly Thr Gly Gin Gly Asp Phe Gly Pro Asn Ser Asp Gly Ser
245250255 Phe His Ala Ser Ser Ser Leu Thr Val Lys Ser Gly Asp Glu His His

22. The use of claim 21, wherein the undesired antibody is natalizumab.

23.  Use of an antibody in the manufacture of a medicament for modulating an FcRn

activity in a subject, wherein the antibody is any one of claims 1-9.
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260265270 Tyr Cys Cys-lle Val Gin His Ala Gly Leu Ala Gin Pro Leu Arg val 275280285 Glu Leu Glu
Ser Pro Ala Lys Ser Ser Val Leu Val Val Gly lle val 290295300 lle Gly Val Leu Leu Leu Thr Ala Ala Ala
val Gly Gly Ala Leu Leu 305310315320 Trp Arg Arg met Arg Ser Gly Leu Pro Ala Pro Trp lle Ser Leu
Arg 325330335 Gly Asp Asp Thr Gly Val Leu Leu Pro Thr Pro Gly Glu Ala Gin Asp 340345350 Ala Asp
Leu Lys Asp Val Asn Val lle Pro B8 Fhf WEa55360565 L2108% ©¥1> 366 <212> PRT <213> Rattus
norvegicus <400> 2 Met Gly Met Ser Gin Pro Gly Val Leu Leu Ser Leu Leu Leu Val Leu 151015 Leu
Pro GOhr 2)‘5’6&?%81 Glu Pro Arg Leu Pro Leu Met Tyr His 202530 00617 70018 sequence
listing.txt LeG A& P&‘\fe‘ﬂ%nel? suf)cjl_eau Ser i Gly Leu Pro Ser Phe Trp Ala 354045 Thr Gly Trp Leu
Gly AlIZGIn &in RBAEEEORT BENDINASPRABRAINGU Arg 505560 GIn Glu Ala Asp Pro Cys Gly Ala Trp lle Trp
Glu @ﬁb@lnij\é%H§?f(ﬁ)§§9358o Trp Tyr Trp Glu Lys Glu Thr Thr Asp Leu Lys Ser Lys Glu GIn Leu
859095 Phe Leu Glu Ala lle Arg Thr Leu Glu Asn GlIn lle Asn Gly Thr Phe 100105110 Thr Leu GIn Gly
Leu Eﬁfi?ly@s@ﬁhﬁwméq?ro Asp Asn Ser Ser

ewlt

<150> US 61/048,152
<151> 2008-04-25

<150> USs 61/048,500
<151> 2008-04-28

<160> 190

<170> Patentin version 3.5

<210> 1

<211> 365

<212> PRT

<213> Homo sapiens

<400> 1

Met Gly val Pro Arg Pro Gin Pro Trp Ala Leu Gly Leu Leu Leu Phe
1 5 10 15

Leu Leu Pro Gly Ser Leu Gly Ala Glu Ser His Leu Ser Leu Leu Tyr
20 _ 25 30

His Leu Thr Ala val Ser Ser Pro Ala pro Gly Thr Pro Ala rhe Trp
35 40 45

val Sgr Gly Trp Leu Gly gro Gln GIn Tyr Leu Ser Tyr Asn Ser Leu
5 5 60

Arg Gly Glu Ala Glu Pro Cys Gly Ala Trp val Trp Glu Asn GIn val
65 70 75 80

ser Trp Tyr Trp Glu Lys Glu Thr Thr Asp Leu Arg Ile Lys Glu Lys
85 90 95

Leu Phe teu Glu Ala phe Lys Ala teu Gly Gly Lys Gly Pro Tyr Thr
100 105 110

Leu GIn Gly Leu Leu Gly Cys Glu Leu Gly Pro Asp Asn Thr Ser val
115 120 125

Pro Thr Ala Lys Phe Ala Leu Asn Gly Glu Glu Phe Met Asn Phe Asp
130 135 140

Leu Lys Gln Gly Thr Trp Gly Gly Asp Trp Pro Glu Ala Leu Ala Ile
145 150 155 160
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115120125 Leu Pro Thr Ala Val Phe Ala Leu Asn Gly Glu Glu Phe-Met Arg Phe 130135140 Asn Pro
Arg Thr Gly Asn Trp Ser Gly Glu Trp Pro Glu Thr Asp lle 145150155160 Val Gly Asn Leu Trp met Lys
GIn Pro Glu Ala Ala Arg Lys Glu Ser 165170175 Glu Phe Leu Leu Thr Ser Cys Pro Glu Arg Leu Leu
Gly His Leu Glu 180185190 Arg Gly Arg GIn Asn Leu Glu Trp Lys Glu Pro Pro ser Met Arg Leu
195200205 Lys Ala Arg Pro Gly ¥ 8et08l¢ S&oserogal [ &ti TarGys Ala Ala 210215220 Phe Ser Phe
Tyr Beq-RipGld-auLys Pha ArgiRhesh ey Ard s 131 229330430240, Lew-Ala Ser Gly Ser Gly Asn
Cys Ser Thr Gly Pro A3 Gly Asp Gly 245250285 Ser Phe His Ala TigSer Leu Leu Glu Val Lys Arg
Gly Asp Glu His 260265270 His Tyr GIn Cys GIn Val Glu His Glu Gly Leu Ala GIn Pro Leu Thr
27528(2285.V abAsmbeseAspy SeridraAlasigg 12er Sey al RrosVeéY ahely He 290295300 D0617
70018 sequence lis¥g.txt lle Leu Gly Le®BLeu Leu val Val Val ARPIle Ala Gly Gly Val Leu
305310315320 Leu Trp Asn Arg Met Arg Ser Gly Leu Pro Ala Pro Trp Leu Ser Leu 325330335 Ser Gly
Asp Abp &gy Gly Agm Lietu Lelu PropGly Glyl AsprbearBradra@4084H 880 Gy Ala Glu Pro Gin Gly Val
Asn Ala Phe PG Ala Thr Ser 355363385 <210> 3 <211> 12§%212> PRT <213> Homo sapiens

Ala Arg Pro Ser Ser Pro Gly Phe Ser val beu Thr Cys Ser Ala phe
210 215 220

Ser Phe Tyr Pro Pro Glu Leu GIn Leu Arg Phe Leu Arg Asn Gly Leu
225 230 235 240

Ala Ala Gly Thr Gly GIn Gly Asp Phe Gly Pro Asn Ser Asp Gly Ser

Phe His Ala Ser Ser Ser Leu Thr val Lys Ser Gly Asp Glu Mis His
260 265 270

Tyr Cys Cys ITe val Gin His Ala Gly Leu Ala GIn Pro Leu Arg val
275 280 285

Glu Leu Glu Ser Pro Ala Lys Ser Ser val Leu val val Gly Tle val
290 295 300

Ile Gly val Leu Leu Leu Thr Ala Ala Ala val Gly Gly Ala Leu Leu
305 310 315 320

Trp Arg Arg Met Arg Ser Gly Leu Pro Ala Pro Trp Ile Ser Leu Arg
325 330 335

Gly Asp Asp Thr Gly val Leu Leu Pro Thr pPro Gly Glu Ala GlIn Asp
340 345 350

Ala Asp Leu Lys Asp val asn val Ile Pro Ala Thr Ala
355 360 365

<210> 2

<211> 366

<212> PRT

<213> Rattus norvegicus

<400> 2

met Gly Met Ser Gln Pro Gly val Leu Leu Ser Leu Leu Leu val Leu
1 5 10

Led Pro Gln Egr Trp Gly Ala Glu Pro Arg Leu Pro Leu Met Tyr His
25 30
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<400> 3 Met Ser Arg Ser Val Ala Leu Ala Val Leu Ala Leu Leu Ser Leu Ser 151015 Gly Leu Glu Ala lle
Gin Arg Thr Pro Lys lle Gin Val Tyr Ser Arg 202530 His Pro Ala Glu Asn Gly Lys Ser Asn Phe Leu Asn
. Cys Tyr Val Ser 354045 Gly Phe His Pro Ser Asp lle Glu Val Asp Leu Leu Lys Asn Gly Glu 505560
Arg lle Glu Lys Val Glu His Ser Asp Leu Ser Phe Ser Lys Asp Trp 65707580 Ser Phe Tyr Leu Leu Tyr
Tyr Thr Gly Phe Thr Pro Thr GiuR%¢d Agl SUBNET VYA T Ay VaiAsn His val Thr Leu Ser Gin
Pro LyS |f‘e&li(@ffoé/f1ﬁ)%5l LyR Jrre;?%@% K%%‘g’s}l\k&“ﬁ <§§E§f & 31R:+39 <2125 PRT <2135
Rattus norvegicus <400> 4 Met Ala Arg Ser val Thr Val lle Phe Leu Val Leu Val Ser Leu Ala 151015
Val Val ng Ie@&n%ﬁ ATV Big Gin,lle Gin yal Tyr.Ser Arg 202530 Page 4 D0617 70018
sequenrca 'stingg.’txt His Pro Pro £3lu Asn d’Iy Lfs Pro Agn Pﬁe Leu AS%UCS%TW Val Ser 354045 Gin
Phe His Pro Pro Gin lle Glu lle Glu Leu Leu Lys Asn Gly Lys 505560 Lys lle Pro Asn lle Glu Met Ser

Asp ke SeS Rhe Siep LysASps TERPaTA7589 Sar RRs EYL esheshAla HissThr Glu Phe Thr Pro Thr Glu
Thr ASp 70 75 80

Trp Tyr Trp Glu Lys Glu Thr Thr Asp Leu Lys Ser Lys Glu Gin Leu
85 90 95

Phe Lteu Glu Ala Ile Arg Thr Leu Glu Asn GIn Ile Asn Gly Thr phe
100 105 110

Thr Leu GIn Gly Leu Leu Gly Cys Glu Leu Ala Pro Asp Asn Ser Ser
115 120 125

Leu Pro Thr Ala val Phe Ala Leu Asn Gly Glu Glu Phe Met Arg Phe
130 135 ‘ 140

Ash Pro Arg Thr Gly Asn Trp Ser Gly Glu Trp Pro Glu Thr Asp Ile
145 150 155 160

val Gly Asn Leu Trp Met Lys GIn Pro Glu Ala Ala Arg Lys Glu Ser
165 170 175

Gliu Phe Leu Leu Thr Ser Cys Pro Glu Arg Leu Leu Gly His Leu Glu
180 185 190

Arg Gly Arg GIn Asn teu Glu Trp Lys Glu Pro Pro Ser Met Arg Leu
195 200 205

Lys Ala Arg Pro Gly Asn Ser Gly Ser Ser val Leu Thr Cys Ala Ala
210 215 220

Phe Ser Phe Tyr Pro Pro Glu Leu Lys Phe Arg Phe Leu Arg Asn Gly
225 230 235 24

=]

Leu Ala Ser Gly Ser Gly Asnm Cys Ser Thr Gly Pro Asn Gly Asp Gly
245 250 255

Ser Phe His Ala Trp Ser Leu Leu Glu val Lys Arg Gly Asp Glu His
260 265 270

His Tyr GIn Cys GIn val Glu His Glu Gly Leu Ala GIn Pro Leu Thr
275 280 ' 285

val Asp Leu Asp Ser Pro Ala Arg Ser Ser val Pro val val Gly Ile
290 295 : 300
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859095 val Tyr Ala Cys Arg Val Lys His Val Thr Leu Lys Glu Pro Lys Thr 100105110 Val Thr Trp Asp
Arg Asp Met 115 <210> 5 <211> 1510 <212> DNA <213> Homo sapiens <400> 5 gttcttcagg
tacgaggagg gcattgttgt cagtctggac cgagcccgca gagcccctcc60 tcggegtcct ggtcccggec gtgeecgegg
tgtcccggga ggaaggggeg ggccgggggtl20 cgggaggagt cacgtgecce cteeccgecce aggtegtect ctcageatgg
99gteecacg18Q gecteageec t ge @?gagf%%gﬁgaéﬁﬁﬁﬁ%%ﬁ%&@g&é@ac\ tgggegcaga240 aagecaccic
tccc@g?gf Secacttac cgcggﬁggc cgcctgecce cggg@qc?tcc ¢ t@’cc tgg gtgterggct ggctgggecc
gcagcagtac ctgagctaca atagcctgcg360 gggcgaggeg gagcecctgtg gagettgggt ctgggaaaac caggtgtect
99taltggaad?Q gaangagact, agadaiclys aIcaAnga JAYCIR Glagaagett fgaaagciita8o ggggggaaaa
ggtccctaca ctetgcaggg efgetgggce tgtgaactgggecctgacaab40 cacctecggrg cccaccgeca agttcgecct
gaacggcgag gagttcatga atttcgacct600 caagcagggc acctggggtg gggactggcec cgaggcecctg gcetatcagtc
agcagiggensel 9cageaggag 3aderaoacd araaqoagst eagCherty Slafricet-geccgcaccy /20 cetgegggag
cacctggaga ggggcaitgg aaacctggag tgga@ggagc cccectccat78@ gegectgaag geccgaccca gecagecctgg
cttttccgtg cttacctgca gcgcecttctc840 cttctaccct ccggagcetge aacttcggtt cctgcggaat gggetggecg
ctggeaacauP Qi) ¢CAEY AHBAGIGOgETCooh LB IREJBrataCtiCaae gagtcgtcgt cactaacagt960 caaaagtgge
gatgagcacc aétactgctg cattgtgcag catffbgggge tggcgcagec 620 cctcagggtg gagetggaat ctccagccaa
gtccteegtg ctegtggtgg gaatcgtcatl080 Page 5  DO0617 70018 sequence listing.txt cagcggctgt
aggaggagct Etgttgtgga gaaggatgag ggatctccct tcgtggagac gacaccgggg tcctectgec atgetgattt gaaggatgta

aatg offe accgc ctgctaaaag cgaatgtagt caggcccctt tcatgetgtg atctctgage ctccagaagg ggttctggge
ctagtigics gtgekeiassicagiticce ctectaatac atatggcetgt cacgagttty ggcccgaaaa aaaaaaaaaa aaaaaaaaaa
<210>4(()50<2131> 984 <212> DNA <213> Homo sapiens

< >

Met Ser Arg Ser val Ala Leu Ala val Leu Ala Leu Leu Ser Leu Ser
1 5 10 15

Gly Leu Glu Ala Ile GIn Arg Thr Pro Lys Ile GlIn val T%r Ser Arg
20 25 3

His pro Ala Glu Asn Gly Lys 5Ser Asn Phe Leu Asn Cys Tyr val Ser
35 40 45

Gly Phe His Pro Ser Asp Ile Glu val Asp Leu Leu Lys Asnh Gly Glu
50 55 60

Arg Ile Glu Lys val Glu His Ser Asp Leu Ser Phe Ser Lys Asp Trp
65 70 75 30

Ser phe Tyr Leu Leu Tyr Tyr Thr Glu Phe Thr Pro Thr Giu Lys Asp
85 90 95

Glu Tyr Ala Cys Arg val Asn His val Thr Leu Ser Gln Pro Lys Ile
100 105 110

val Lys Trp Asp Arg Asp Met
115

<210> 4

<211> 119

<212> PRT

<213> Rattus norvegicus

<400> 4

Met Ala Arg Ser val Thr val ITe Phe Leu val Leu val ser Leu Ala
1 5 10 15

val val Leu Ala Ile Gln Lys Thr ;go Gln ITe GIn val g%r Ser Arg

Page 4



agcctgggeg geecececgggga tacaatagcec tectggtatt getttcaaag ctgggecctg atgaatttcg agtcageggt tectgeeege
gagcccccct tgcagegcect gecgetggea tegtcactaa gggetggege gacgggcetac geactactac cagaaagceca
ctcctgcectt tgcggggega gggagaaaga ctttgggggg acaacacctc acctcaagca ggcagcagca accgectgeg
ccatgcgcct tctecttcta ccggecaggg cagtcaaaag agcccctcag gagcatcagt gatttgggec  cctcteecte ctgggtgtec

ggcggagccc gaccacagat aaaag®éd fgtoettaserggucactigyiggatitggeyg ggageacctg gaaggeeccga
ccctcecggag tgacttcgge tggecgatgag ggtggagetg aacactacta ataa ctgtaccacc ggetggetgg tgtggagctt

ctgagiateadaractcigc gecaapttcy gtggguaciryecaacasgy gagagggyat geragcagcec ctgcaacttc
cccaacagtg cdecactact gaatctccag g@&gcaggcc tgctctttct ttAecgeggt gececgeagea gggtctggga
aggagaagct agggcctgct ccctgaacgg ggcccgaggce agctcacctt gcggaaacct crggcttttc ggttcctgeg
acgdatecthgcticattge ceradicotd ixctabiald ecéitoctgyy igtuctogeadtsgtacotgage aaaccaggtg ctttctggaa
gggctgtggg cgaggagttc cctggcta%é cctgctattc ggagtgga% cgtgcttacc gaatgggctg ccacgcctcg
gcagcacgcg ccggccgcte actactacca <210> 7 <211> 987 <212> DNA <213> Atrtificial Sequence <220>
<22?B§5?e%%5fﬁhﬁﬁbo¥9r¢u§%bﬁﬁfé SR0BSP afa%ﬁt%g‘jtd"@%g‘iﬁfgﬂe\g% Qétggggggc attcctgaag ctgacagcat
tcgggccgag60 Page 6 D0617 70018 sequence listing.txt atgtctcgct ccgtggcectt agetgtgcete gegcetactct
ctctttctgg cct%gag ct120 atccagcgta ctccaaa%at tcaggtttac tcacgtcatc cagcagagaa tggaaagtcal80

aatttetlgd Hdctat Eﬁté@bé‘tﬁcﬁf@ciﬂ&'&&% @‘Jagé‘tr tgdOdBig 34 agﬁaéf’é’gag agagaattga

aaaagtggag cattcagact tgtctttcag caaggactgg300 tctttctatc tcttgtacta cactgaattc acccccactg
aaaaagatga gtatgcctgc360 coigtgaacc atgtgacitt gtcacagccc,aagatagtta agtgggatcg agacatgtaad20
gcag\éagtcﬁrég@gj%&{g?a%gqat\é%tgl‘gg tt?&éa?@qg Eft‘é“ %ﬁ%cla)ggaﬁ&'g gﬁgs%yacﬁgagm taatattgat atgcttatac
acttacactt tatgcacaaa atgtagggtt540 ataataatgt taacatggac atgatcttct ttataattct actttgagtg ctgtctccat600
gtttg@&gtargqtgﬁ%c%g tggr%tcg g,dgtagctcta ggagggetgg caacttagag660 gtggggagca gagaattctc
ttatccaaca tcagcatctt ggtCagattt gaactcttca720 atctcttgca ctcaaagctt gttaagatag ttaagcgtgc ataagttaac
ttccaattta780 catactctgc ttagaatttg ggggaaaatt tagaaatata attgacagga ttattggaaa840

<210> 5

<211> 1510

<212> DNA

<213> Homo sapiens

<400> 5

gttcttcagyg tacgaggagg gcattgrttgt cagtctggac cgagcccgea gagecccrec 60
tcggegteet ggtcccggeo gtgcocgegg tgtcccggya ggaagggygcy ggecgggggt 120
cgggaggagt cacgtgcecce ctccegecce aggtogtoct ctcageatgg gggtcocgcd 180
gcctcagece tgggegetgg ggetectget ctttctectt coctgggagece tgggegcaga 240
aagccaccte tccctcctgt accaccttac cgoogtgicc togectgeoce caggggactcc 300
tgeettetgy gtgtcogygct ggotygyggace geagoagtac ctgagetaca atagoctgeg 360
gggcgaggcg gagocctgtg gagettgggt ctgggaaaac caggtgtcct ggtattggga 420
gaaagagacc acagatctga ggatcaagga gaagctctrtt ctggaagcett tcaaageitt 480
dggggggaaaa ggtccctaca ctctgcaggg cctgotggge tgtgaactgg gecctgacaa 540
cacctcggtg cccaccgeca agticgecet gaacggegag gagttcatga atttcgacct 600
caagcagggc acctggggtg gggactggoe cgaggcecctg gotatcagtc ageggtggea 660
gcagcaggac aaggcygoca acaaggagct cacctteoctg ctattctect geccgcaccg 720
cctgcgoggag cacctggaga ggggecygcgg aaacctggag tggaaggago ccccciccat 780
gcgcctgaag goccgaccca geageeotgy ctrtreegtg cttacctgea gegeceticte 840
cttctaccct ccggagetge aacttcggtt cctgoggaat gggetggecg ctggeaccgy 900
ccagggtgac ttcggeccca acagtgacgg atccttccac gectogtcgt cactaacagt 960
caaaagtggc gatgagcacc actactgetg cattgtgcag cacgogygye tggegeagec 1020
cctcagggtg gagcrggaat ctccagecaa gtcctécgtg ctcgtggtgg gaatcgtcat 1080
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tttgttataa tgaatgaaac attttgtcat ataagattca tatttacttc ttatacattt900 gataaagtaa ggcatggttg tggttaatct
ggtttatttt tgttccacaa gttaaataaa960 tcataaaact tgatgtgtta tctctta987 <210> 8 <211> 12 <212> PRT
<213> Artificial Sequence <220> <223> recombinant peptide <400> 8 Ser Ala Ser Ser Ser lle Ser Ser
Asn Tyr Leu His 1510 <210> 9 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> '
recombinant peptide <400> 9 A@W SePPssewipa Sep15g200s> 10 <211> 9 <212> PRT <213>
ArtificFH S EUEh E6X 56599 c29T00Ctyt a99aaRaLT FFHE Letlfe FRRYMRNTE It <2235 fecombinant

peptiche <at@>dl @ Gt GintGly GarcAsicite e deigddghbax2 1039l T <2t 2db <212>1RPRY <213>
Artificial SeQéJence <220> <22§> rec%mbinant gPecr)l;gde <%09> Jt%
caccccagygg gaggeclagyg atgetgatit gdagdatgta aatgltgattc cagccaccge

Page b6

1260
ctgaccatce gecattccga ctgetaaaag cgaatgtagt caggecccett tcatgetgtg 1320
agacctcctyg gaacactgge atctctgage ctccagaagg ggttotggge ctagtigtec 1380
tccctectgga gecccgtect gtggictgec tcagtttcce ctcectaatac atatggetgt 1440
tttccacctc gataatataa cacgagtttg ggcccgaaaa aaaadaaaaa aaaaaaaaaa 1500
aaaaaaaaaa 1510
<210> 6
<211> 984
<212> DNA
<213> Homo sapiens
<400> 6
atgggggtcc cgcggoctca goocigggog ctggggeiol tgetctttct ccottootggg 60
agectgggeg cagaaageca cctctececte ctgtaccacc ttaccgeggt gtectegect 120
geeeegyggga ctectgectt ctgggtgtce ggetggetgy geccgeagea gtacctgage 180
tacaatagec tgeggggoga ggeggagoce tgtggagctt gggtctggga aaaccaggtg 240
tcctggtatt gggagaaaga gaccacagat citgaggatca aggagaagct ctttctggaa 300
gctticaaag ctttggguygg aaaaggtccce tacactetge agggectget gggetgtgaa 360
CTgggcecoctg acaacacctc ggtgoceace gecaagitcg ccctgaacgg cgaggagtic 420
-atgaatttcg acctcaagca gggcacctgg ggtggggact ggcccgagge cctggetatc 480
agtcagcggt ggragcagea ggacaaggeg gocaacaagg agotcacctt cetgetattce 540
tcetgococge accgectgog ggageacctg gagaggggoc geggaaacct ggagtggaag 600
gagccccoct ccatgcgect gaaggcoccga cccagcagec ctggetitto cgtgottacc 660
tgcagcgeet tetcectteta ceoctecggag ctgcaactte ggttoctgeg gaatgggetg 720
gcecgetggla ccggecaggg tgacttcggo cccaacagtg acggatcctt ccacgecteg 780
tcgtcactaa cagtcaaaag tggegatgag caccactact getgcattgt gcagcacgeg 840
gggctggege agcccctcag ggtggagety gaatctccag ccaagtocte ccggeegetc 500
gacgggctac gagcatcagt aacactacta ggegcaggec tactactatc actactacca 960
gcactactac gatttgggee ataa 984
<210> 7
<211> 987
<212> ' DNA
<213> Artificial sequence
<220>
<223> recombinant polynucleotide
<400> 7
aatataagtg gaggcgtcge gotggcggge aticctgaag ctgacageat tcgggecgag 60



Arg Ser Trp Met Asn 15 <210> 12 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>
recombinant peptide <400> 12 Arg lle His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe.Lys
151015 Gly <210> 13 <211> 8 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 13 Glu Gly Ser Pro Tyr Phe Asp Tyr 15 <210> 14 <211> 11 <212> PRT <213> Atrtificial
Sequence <220> <223> recombif&AT péiftie <reEr a4 L&A SetGin Asp lle Asn Asn Tyr lle Ala

151Q: g0yt R23y regembinantentide 5699@&-@&%?&&%@59@ by RRR0 15 <ZiP> 16 <211> 9
<212> PRT <213> Atrtificial Sequence <220>

Ser Ala Ser Ser Ser Ile Ser Ser Asn Tyr Leu His
i 10

<210> 9
<211> 7
<212> PRT
<213>
<220>
<223>
<400> 9

5

Artificial Sequence

recombinant peptide

Arg Thr Ser Asn Leu Ala Ser
1

<210> 10
<211> 9
<212> PRT
<213>

<220>

5

Artificial seguence

Page 7

atccagcegta ctccaaagat tcaggtttac tcacgtcatc cagcagagaa tggaaagtca 180
aatttcctga attgctatgt gtctgggitt catccatccg acattgaagt tgacttactg 240
aagaatggag agagaattga aaaagtggag cattcagact tgtctttcag caaggactgg 300
tctttctate tettgtacta cactgaattc acccccactg aaaaagatga gtatgectge 360
cgtgtgaacc atgtgacttt gtcacagccc aagatagtta agtgggatcg agacatgtaa 420
gcagcatcat ggaggtttga agatgccgea tttggatigyg atgaattcca aattctgett 480
gctigetttt taatattgat atgcttatac acttacactt tatgcacaaa atgtagggtt 540
ataataatgt taacatggac atgatcttct ttataatict actttgagtg ctgtctccat 600
gtttgatgta tctgageagg ttgctcecaca ggtagetcta ggagggetgg caacttagag 660
gtyggggagca gagaattctc tratccaaca tcaacatcit ggtcagattt gaactcttca 720
atctcttgca ctcaaagcett gttaagatag ttaagcgtge ataagitaac ticcaattta 780
catactctgce ttagaatttg ggggaaaatt tagaaatata attgacagga ttattggaaa 840
tttgttataa tgaatgaaac atttigtcat ataagattca tatttacttc ttatacattt 900
.gataaagtaa ggcatggttg tggttaatct ggtttatttt tgttccacaa gttaaataaa 960
tcataaaact tgatgtgtta tctctta 987
<210> 8

<21l> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 8§



<223> recombinant peptide <400> 16 Leu GIn Tyr Asp Asn Leu Leu Arg Thr 15 <210> 17 <211>5
<212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 17 Asp Tyr Ala met
His 15 <210> 18 <211> 17 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide
<400> 18 Val lle Thr Asn Tyr Tyr Gly Asp Ala Ser Tyr Asn GIn Lys Phe Lys 151015 Gly <210> 19
<2113.12 <212> PRT <213> Artif & S&idéneaaesnee LDIBRIgeEbinant peptide D0617 70018
sequUEncs listing it <400 18°G1y Gly Tyr Asp Gly Tyr Tyr Val Asp Phe Asp Tyr 1510 <210> 20 <211>
214 <BX2> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 20 Asp lle Gin

Leu T4y Gin S8, Pra, The ThrabAla Ala $Sgf Pro Gly 151015 Glu Lys lle Thr lle Thr Cys Ser Ala Ser
Ser per lle Ser Ser Asg 202530

<210> 11

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 11

Arg Ser Trp Met Asn
1 5

<210> 12

<211> 17

<212> PRT

<213> Artificial seguence

<220>
<223> recombinant peptide

<400>- 12

Arg Ile His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
1 5 10 15
Gly

<210> 13

<211> 8

<212> PRT

<213> Artificial Ssequence

<220>
<223> recombinant peptide

<400> 13

Glu Gly Ser Pro Tyr Phe Asp Tyr
1 5

<210> 14

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 14
tys Ala Ser GIn Asp Ile Asn Asn Tyr Ite Ala
1 5 10
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Tyr Leu His Trp Tyr Gin Gin Lys Pro Gly Phe Ser Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Asn Leu
Ala Ser Gly Val Pro Ala Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr lle Gly Thr
Met Glu 65707580 Ala Glu Asp Val Ala Thr Tyr Tyr Cys GIn Gin Gly ser Asn lle Pro 859095 Leu Thr
Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala 100105110 Ala Pro Thr val Ser lle Phe Pro
Pro Sgr Ser GJu Gin Leu Thr SeP2§51 29028 GRa@iye&lal Serivial ¥el Cys Phe Leu Asn Asn Phe Tyr
Pro I:)é%%;sp 30135140 lle Asn Val Lys Trp Lys lle Asp Gly ser Glu Arg GIn Asn Gly Val
14515025516@1Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser Thr Tyr Ser Met 165170175 Ser
Ser TAtEeu ARFIfd G TRir B§RUAREEGIU Tyr Glu Arg His Asn Ser 180185190 Tyr Thr Cys Glu Ala Thr HiS
Lys Thp&er Thr ser Pro lle val Lys 195200205 D0617 70018 sequence listing.txt Ser Phe Asn Lys
Asn §ld3210rez00bipart2 peptadd <212> PRT <213> Atrtificial Sequence <220> <223> recombinant
peptidgy,5400x 21 Val Lys Leu Gin Glu Ser Gly Pro Glu Leu Val Lys Pro Gly Ala Ser 151015 Val Lys lle
Ser Cys Lys Ala Ser Gly Tyr Ala Phe Ser Arg Ser Trp 202530 Met Asn Trp Val Lys Gin Arg Pro Gly
Gin WLHU‘@&WFM%QWGM Pro

<210> 16

<211> 9

<212> PRT

<213> Artificial sSequence

<220>
<223> recombinant peptide

<400> 16

Leu GIn Tyr Asp Asn Leu Leu Arg Thr
1 5

<210> 17

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 17

Asp Tyr Ala Met His
1 5

<210> 18
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 18

val Ile Thr Asn Tyr Tyr Gly Asp Ala Ser Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 19

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide
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354045 Arg lle His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys 505560 Gly Lys Ala Thr Leu
Thr Val Ala Lys Ser Ser Ser Thr Ala Tyr Met 65707580 Gin Leu Ser Ser Leu Thr Ser val Asp Ser Ala
Val Tyr Phe Cys Ala 859095 Asn Glu Gly Ser Pro Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr Leu
100105110 Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala 115120125 Pro Gly Ser
Ala Ala Gin Thr Asn Ser Met ValPPhE1elP@Bl cysusagel 30535190-¥al Lys Gly Tyr Phe Pro Glu Pro Val
Thr val Thr 'Ilr% Asn ser Gly 145150155160 Ser Leu Ser Ser Gly Val His Thr Phe Pro Ala Val Leu Gin
Ser A3p 6917 A5h atl T yryFhbe v SenSerider Mal Tir-Val Pro Ser Ser Thr Trp Pro 180185190 Ser
Glu Fhr Val Thr Cys Ash Val Ala HiS Pro Ala 8r Ser Thr Lys 195200205 Val Asp Lys Lys Leu Glu 210
D0617 70018 sequence listing.txt <210> 22 <211> 213 <212> PRT <213> Artificial Sequence <220>
<2232 }¥eeondBinant peptide <400> 22 Asp lle Gin Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Leu
Gly ﬁ%éiS éé‘% Lys Val Thr lle Thr Cys Lys Ala Ser Gin Asp lle Asn Asn Tyr 202530 Ile Ala Trp Tyr
Gin HX.iys RraiGh iyt AegusercArg Leu Leu lle 354045 His Tyr Thr Ser Thr Leu Gin Pro Gly lle Pro
Ser éﬁg@he Ser Gly

<223> recombinant peptide
<400> 20

Asp Ile GIn teu Thr GIn Ser Pro Thr Thr val Ala Ala Ser Pro Gly
1 5 10 15

Glu Lys Ile Thr ITe Thr Cys Ser Ala Ser Ser Ser Ile Ser Ser Asn
20 : 25 30

Tyr Leu gis Trp Tyr GIn Gln Lys Pro Gly Phe Ser Pro Lys Leu Leu
5 40 45

Ile T5r Arg Thr Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser
5 55 60

Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Gly Thr Met Glu
65 70 75 80

Ala Glu Asp val ala Thr Tyr Tyr Cys Gln GiIn Gly Ser Asn Ile Pro
85 390 95

Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala
100 105 110

Ala pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu GIn Leu Thr ser
115 120 125

Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp
130 135 140

Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg Gln Asn Gly val
145 150 155 160

Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser Thr Tyr Ser Met
165 170 175

Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser
180 185 150

Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile val Lys
195 200 205
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505560 Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser lle Ser Asn Leu Glu Pro 65707580 Glu Asp lle Ala
Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn Leu Leu Arg 859095 Thr Phe Gly Gly Gly Thr Lys Leu Glu lle
Lys Arg Ala Asp Ala Ala 100105110 Pro Thr Val Ser lle Phe Pro Pro Ser Ser Glu Gin Leu Thr Ser Gly
115120125 Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp lle 130135140 Asn Val Lys
Trp Lys |l As#) GTIE/ Ser Glu Arg EHRLASHOGH \F4OLenCRAB 150185160 Asn Ser Trp Thr Asp Gin Asp Ser
Lys i\srp ?ﬁ% i QFSSe?T\/Iet Ser 165170175 Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His
Asn Ser Tyr 180185190 Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro lle Val Lys Ser 195200205
Phe / R.Lys,Asn Glu 210 <220> <223> recombinant peptide <220> <221> misc_feature <222>
(2)..21$223>»1 Xaa can be any naturally occurring amino acid <400> 23 Val Xaa Leu GIn GIn Ser Gly
Ala G%i >eu %Tﬁrg Pro Gly Val Ser 151015 Val Lys lle Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Asp
Tyr A 2230 Mt His 'F%V/eéﬁfys GIn Ser His Ala Lys Ser Leu Glu Trp lle Gly 354045 val lle Thr
Asn il%ggfyr &Izoﬁggngﬂsfgpwg eAsn Gin Lys Phe Lys

<400> 21

val Lys Leu GIn Glu Ser Gly Pro Glu Leu val Lys Pro Gly Ala Ser
1 3 10 15

val Lys Ile %Sr Cys Lys Ala Ser géy Tyr Ala Phe Ser ggg Ser Trp

met Asn Trp val Lys GIn Arg Pro Gly GIn Gly Leu Glu Trp Ile Gly
35 40 45

Arg Ile His Pro Gly Asp Gly Asp Thr Asn Tyr Asn Gly Lys Phe Lys
50 55 60

Gly -Lys Ala Thr Leu Thr val Ala Lys Ser Ser Ser Thr Ala Tyr Met
65 70 ' 75 80

GIn Leu Ser Ser Leu Thr Ser val Asp Ser Ala val Tyr Phe Cys Ala
85 ' 90 95

Asn Glu Gly Ser Pro Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Thr teu
100 105 110

Thr val Ser Ser Ala Lys Thr Thr Pro Pro Ser val Tyr Pro Leu Ala
115 120 125

Pro Gly Ser Ala Ala Gin Thr Asn Ser Met val Thr Leu Gly Cys Leu
130 135 140

val Lys Gly Tyr Phe Pro Glu Pro val Thr val Thr Trp Asn Ser Gly
145 150 155 160

Ser Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu Gin Ser Asp
165 170 175

Leu Tyr Thr Leu Ser Ser Ser val Thr val Pro Ser Ser Thr Trp Pro
180 185 190

Ser Glu Thr val Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys
195 200 205

val Asp Lys Lys Leu Glu
210
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505560 Gly Lys Ala Thr met Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met 65707580 Glu Leu Ala Arg
Leu Thr Ser Glu Asp Ser Ala lle Tyr Tyr Cys Ala 859095 Arg Gly Gly Tyr Asp Gly Tyr Tyr Val Asp Phe .
Asp Tyr Trp Gly GIn 100105110 Gly Thr Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro Pro Ser Val
115120125 Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn Ser Met Val Thr 130135140 Leu Gly Cys
Leu val Lys Gly Tyr Phe Pro Glut®fd-X/aI0Ph8 \rlPRn 495150168160 Trp Asn Ser Gly Ser Leu Ser Ser
Gly val His Thr Phe Pro Ala Val 165170175 Leu Gin Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val
Pro Set@80285190 Ser Thr Trp Pro Ser Glu Thr Val Thr Cys Asn Val Ala His Pro Ala 195200205
Pageﬁ]l‘% 213 D0617 70018 sequence listing.txt Ser Ser Thr Lys Val Asp Lys Lys Leu
Glu 230215 2;2*&.{)% 2%a¥2ddsudf-s212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 24 Ser Cys Pro His Arg Leu Arg Glu His Leu Glu Arg Gly Arg Gly Asn 151015 Leu Glu
Trp I&% <RdQmdhnsid e 20 §212> PRT <213> Artificial Sequence <220> <223> recombinant

peptide <400> 25
<400> 22

Asp Ile GIn teu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

Asp Lys val ggr Ile Thr Cys Lys Ala Ser GIn Asp Ile Asn Asn Tyr
25 30

Tle Ala Trp Tyr GlIn His Lys Pro Gly Lys Arg Ser Arg Leu Leu Ile
35 40 45

His Tyr Thr Ser Thr Leu GIn Pro Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser ITe Ser Asn Leu Glu Pro
65 70 75 80

Glu Asp Ile Ala ggr Tyr Tyr Cys Leu Gln Tyr Asp Asn Leu Leu Arg
90 95

Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110

Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu GlIn Leu Thr Ser Gly
115 120 125

Gly Ala ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile
130 135 140

Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg G1n Asn Gly val Leu
145 150 _ 155 160

Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser
165 170 175

Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr
180 185 190

Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser Pro Ile val Lys Ser
195 200 205

Phe Asn Lys Asn Glu
210
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Glu Arg Gly Arg Gly Asn Leu Glu Trp Lys Glu Pro Pro Ser Met Arg 151015 Leu Lys Ala Arg 20 <210>
26 <211> 20 <212> PRT <213> Artificial sequence <220> <223> recombinant peptide <400> 26 Cys
Ser Ala Phe Ser Phe Tyr Pro Pro Glu Leu Gin Leu Arg Phe Leu 151015 Arg Asn Gly Leu 20 <210> 27
<211> 20 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 27 00617
70018 sequepce listing.txt Ala PROGK THyIBroaiaarRe TigValeSEXGly Trp Leu Gly Pro Gin 151015
Gin iygieu gr 20 <210> 28 <211> 13 <212> PRT <213> Artificial Sequence <220> <223>
recoraBihantPpeptide <400> 28 Ser Gly Ser Ser Ser Asn lle Gly Ser Asn Thr val Ser 1510 <210> 29
<21 P2 193 PRY 22 159UGHfiRial Sequence <220> <223> recombinant peptide <400> 29

<220> :
<223> recombinant peptide

<220>

<221> misc_feature

<222> (2)..(2)

<223> Xaa can be any naturally occurring amino acid

<400> 23

val Xaa Leu Gin GlIn Ser Gly Ala Glu Leu val Arg Pro Gly val ser
1 5 10 15

val Lys Ile ggr Cys LYS Gly 5Ser ggy Tyr Thr Phe Thr ggp Tyr Ala

Met His Trp val Lys Gln Ser His Ala Lys Ser Leu Glu Trp Ile Gly
35 40 45

val Ile Thr Asn Tyr Tyr Gly Asp Ala Ser Tyr Asn Gln Lys Phe Lys
50 55 60

Gly Lys Ala Thr Met Thr val Asp Lys Ser Ser Ser Thr Ala Tyr Met
65 70 75 80

Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala ITe Tyr Tyr Cys Ala
85 g0 95

Arg Gly Gly Tyr Asp Gly Tyr Tyr val Asp Phe Asp Tyr Trp Gly Gin
100 105 110

Gly Thr Thr Leu Thr val Ser Ser Ala Lys Thr Thr Pro Pro Ser val
115 120 125

Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn Ser Met val Thr
130 135 140

Leu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu Pro val Thr val Thr
145 150 155 160

Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala val
165 170 175

Leu GIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Pro Ser
180 185 180

Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His Pro Ala
195 200 205
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Ser Asp Asn Gin Arg Pro Ser 15 <210> 30 <211> 11 <212> PRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 30 Ala Ala Trp Asp Asp Ser Leu Lys Gly Trp Val 1510 <210> 31
<211> 5 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 31 Asp Tyr
Thr Met Ser 15 <210> 32 <211> 17 <212> PRT <213> Atrtificial Sequence D0617 70018 sequence
Iistingétxt S2202 <223> 1 cgmbiﬁ&@ﬂﬁeﬁ@@@ﬁ@@‘ﬁ@sﬁrﬁ@ Gpt&er Ser Gly Gly Ala Thr Val Tyr Ala
Asp Ser vabLyS151015°GIy 22543 3% IEISHY <2125 PRT <213> Artificial Sequence <220> <223>
recombinant peptide <400> 33 Asp lle Arg Gly Ser Arg Asn Trp 'he Asp Pro 1510 <210> 34 <211> 14
<2123 RRT 5213> Artificial Sequence <220> <223> recombinant peptide

<211> 20
<212> PRT
<213> Artificial Sseguence

<220>
<223> recombinant peptide

<400> 24

Ser Cys Pro His Arg Leu Arg Glu His Leu Glu Arg Gly Arg Gly Asn
1 5 10 15

Leu Glu Trp Lys
20

<210> 25

<2311> 20

<212> PRT

<213> Artificial Seguence
<220>

<223> recombinant peptide
<400> 25

Glu Arg Gly Arg Gly Asn Leu Glu Trp Lys Glu Pro Pro Ser Met Arg
1 5 10 15

Leu Lys Ala Arg
20

<210> 26

<211> 20

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 26

Cys Ser Ala Phe Ser Phe Tyr Pro Pro Glu Leu GIn Leu Arg Phe Leu
1 5 15

Arg Asn Gly Leu
2

<210> 27

<211> 20

<212> PRT

<213> aArtificial Sequence
<220>

<223> recombinant peptide
<400> 27
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<400> 34 Thr Gly Thr Gly ser Asp val Gly Ser Tyr Asn Leu Val Ser 1510 <210> 35 <211>'7 <212>
PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 35 Gly Asp Ser Gin Arg Pro
Ser 15 <210> 36 <211> 10 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide
<400> 36 Cys Ser Tyr Ala Gly Ser Gly lle Tyr Val 1510 Page 16 D0617 70018 sequence listing.txt
<21Q3 a37r-‘5$02’\3|€3]7> 5[h<r2 2> Eﬁg 4 ér% AF\lﬁ%ﬁ A éﬁc%‘é2209>=122%§> recombinant peptide <400> 37
Glu 1yr Ala oG y 1;@& S 48> <%8LZ> RT 22135 (Ar}'if@gaﬂ equence <220> <223>
recombinant peptide <400> 38 Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser Val Lys

GIn Tyr Leu Ser

20

<210> 28

<211> 13

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 28

Ser Gly Ser Ser Ser Asn ile Gly Ser Asn Thr val ser
1 5 10

<210> 29

<2il> 7

<212> PRT

<213> Artificial segquence

<220>
<223> recombinant peptide

<400> 29

Ser Asp Asn Gln Arg Pro Ser
1 5

<210> 30

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 30

Ala Ala Trp Asp Asp Ser Leu Lys Gly Trp val
1 5 10

<210> 31

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 31

Asp Tyr Thr Met Ser
i 5

<210> 32
<211> 17
<212> PRT
<213> Artificial sequence
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151015 Gly <210> 39 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant
-peptide <400> 39 Leu Ser Thr Gly Glu Leu Tyr 15 <210> 40 <211> 16 <212> PRT <213> Attificial
Sequence <220> <223> recombinant peptide <400> 40 Arg Ser Ser GIn Ser Leu Leu His Ser Asn Gly
Tyr Asn Tyr Leu Asp 151015 <210> 41 <211> 7 <212> PRT <213> Atrtificial Sequence <220>

D0617 70018 sequence listing.tRC&22350MEo M HPHde@468% 41 Leu Val Ser Asn Arg Ala Ser
15 <2 42 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400>
42 Meée&in AkcGihiGinTheProdée Thr 15

<400> 32

Ser Ile Trp Ser Ser Gly Gly Ala Thr val Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 33

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 33

Asp Ile Arg Gly Ser Arg Asn Trp Phe Asp Pro
L 5 10

<210> 34

<211> 14

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 34

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 35

<21l> 7

<212> PRT

<213> artificial Sequence

<220>
<223> recombinant peptide

<400> 35

Gly Asp Ser GlIn Arg Pro Ser
1 5

<210> 36
<211> 10
<212> PRT
<2313> Artificial Seguence

<220>
<223> recombinant peptide

<400> 36
Cys Ser Tyr Ala Gily Ser Gly Ile Tyf val
1 5 10
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<210> 43 <211> 5 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 43
lle Tyr Ser met Thr 15 <210> 44 <211> 17 <212> PRT <213> Atrtificial Sequence <220> <223>
recombinant peptide <400> 44 Ser lle Val Pro Ser Gly Gly Glu Thr Ser Tyr Ala Asp Ser Val Lys
151015 Gly <210> 45 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 45 Gly His Ser GBPGal GI)et yesyanar1d 1 €0 @3> recombinant peptide <400>
46 Arg Ser Ser Gin Ser Leu Leu His Gly ASn Gly His Thr Tyr Leu Asp 1 <210> <211> <212> <213>
<220<<>;-11ii'2;23$57<400> Leu Val 5

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 37

GTu Tyr Ala Met Gly

1 5

<210> 38

<2il> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 38

Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 39

<211> 7

<212> PRT

<213> Artificial Seguence

<220>

<223> recombinant peptide

<400> 39

Leu Ser Thr Gly Glu Leu Tyr

1 5

<210> 40

<211> 16

<212> PRT

<213 Artificial Seqguence

<220>

<223> recombinant peptide

<400> 40

Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp
1 5 10 15
<210> 41

<211> 7

<Z12> PRT

<213> Artificial Sequence

<220>
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47 7 PRT AtrtificialSequence recombinant peptide 47 Ser Asn Arg Ala Ser 10 15 15 <210> 48 <211> 9
<212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 48 Met Gin Gly Leu
Gin Thr Pro Arg Thr 15 <210> 49 <211> 5 <212> PRT <213> Atrtificial Sequence <220> <223>
recombinant peptide <400> 49 Phe T?/r ser Met Thr 15 <210> 50 <211> 17 <212> PRT <213> Avrtificial
Sequgyge <220> £223> recomb(j?%% péPiite LOEISD Giylie Ak Ser Ser Gly Gly Ser Thr Arg Tyr

Ala Asp ser \!/qgfwgﬁg%lgelgygeem D0617 70018 sequence listing.txt
<400> 41

Leu val Ser Asn Arg Ala Ser
1 5

<210> 42

<211> 9

<212» PRT

<213> aArtificial Sequence

<220>
<223> recombinant peptide

<400> 42

Met Gln Ala Gin GIn Thr Pro Ile Thr
1 5

<210> 43

<211> 5

<212> PRT

<213> Artificial Seqguence

<220>
<223> recaombinant peptide

<400> 43

Ile Tyr Ser Met Thr
1 5

<210> 44

<211> 17

<212> PRT

<213> Artificial seguence

<220>
<223> recombinant peptide

<400> 44

Ser Ile val Pro Ser Gly Gly Glu Thr Ser Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 45

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 45
gly His Ser Gly val Gly Met Asp val
5
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Gly <210> 51 <211> 9 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide
<400> 51 Gly Trp Gly Leu Asp Ala Phe Asp Val 15 <210> 52 <211> 16 <212> PRT <213> Artificial
Sequence <220> <223> recombinant peptide <400> 52 Arg Ser Ser Leu Ser Leu Leu His Ser Asn Gly
Tyr lle Tyr Leu Asp 1 <210> <211> <212> <213> <220> <223> <400> 5 53 7 PRT Artificial Sequence
recompipant peptide 53 10 15 LRPPETy B8 HiscAHg Ma SeFITEIP0> 54 <211> 9 <212> PRT <213>
Artifig@léeqy@nce <220>

<212> PRT
<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 46

Arg Ser Ser GIn Ser lLeu Leu His Gly Asn Gly His Thr Tyr Leu Asp
1 5 i0 15

<210> 47

<21l> 7

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 47

Leu val Ser Asn Arg Ala Ser
1 5

<210> 48

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

- <400> 48

Met Gin Gly Leu GIn Thr Pro Arg Thr
1 5

<210> 49

<211> 5§

<212> PRT

<213> Artificial sequence
<220>

<223> recombinant peptide
<400> 49

Phe Tyr Ser Met Thr
1 5

<210> 50

<211> 17

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 50

Gly Ile Arg Ser Ser Gly Gly Ser Thr Arg Tyr Ala Asp Ser val Lys
1 5 i0 15
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<223> recombinant peptide <400> 54 Met GIn Pro Leu GIn Thr Pro Tyr Thr 15 <210> 55 <211> 5
<212> PRT <213> Atrtificial-Sequence <220> D0617 70018 sequence listing.txt

- <223> recombinant peptide <400> 55 Tyr Tyr His Met Asn 15 <210> 56 <211> 17 <212> PRT <213>
Artificial Sequence <220> <223> recombinant peptide <400> 56 Val lle Ser Pro Ser Gly Gly Val Thr
Met Tyr Ala Asp Ser Val Lys 15P885/GI{YU5 5% 116 A X PRT <213> Artificial Sequence
<220> <223> recombinant peptide <400> 57 Gly Lys Ala Phe Asp lle 15 <210> 58 <211> 11 <212>
PRTG4213> Artificial Sequence <220> <223> recombinant peptide <400> 58 Ser Gly Asp Lys Leu Gly
Asp Lys Tyr Val Ser 1510

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 51

Gly Trp Gly Leu Asp Ala Phe Asp val
1 5

<210> 52

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 52

Arg Ser Ser Leu %er Leu iLeu His Ser Asn Gly Tyr Ile Tyr Leu Asp
1 5 10 15 '

<210> 53

<211l> 7

<212> PRT

<233> Artificial Sequence

<220>
<223> recombinant peptide

<400> 53

Leu Gly Ser His Arg Ala Ser
1 5

<210> 54

<21i> 9

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 54

Met GIn Pro Leu GIn Thr Pro Tyr Thr
1 5

<210> 55

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
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<210> 59 <211> 7 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 59
Gin Asp Asn Arg Arg Pro Ser 15 <220> <223> recombinant peptide <400> 60 Gin Ala Trp Leu Ser
Asn Thr Ala Ser val Ala 1510 <210> 61 <211> 5 <212> PRT <213> Atrtificial Sequence <220> <223>
recombinant peptide <400> 61 Phe Tyr Gly Met His 15 <210> 62 <211> 17 <212> PRT <213>

Artlfl?g Sequ%%%g <220> <2ﬁ399§% niBhEnEEapEE <HDYE 82 81Y lle Tyr Ser Ser Gly Gly lle Thr Gly
Tyr Afa Asp Sarval 195 1BTB1E Bly <210> 63 <211> 7 <212> PRT <213> Artificial Sequence

<400> 55

Tyr Tyr His Met Asn

1 3

<210> 56

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 56

val ITe Ser Pro Ser Gly Gly val Thr Met Tyr Ala Asp Ser val Lys

1 5 10 15

Gly

<210> 57

<211> 6

<212> PRT

<213> Artificial Sequence

<220
<223> recombinant peptide

<400> 57
Gly Lys Ala Phe Asp Ile
1 5

<210> 58

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 58
Ser Gly Asp Lys Leu Gly Asp Lys Tyr val Ser
i 5 10

<210> 59
<211> 7

<212> PRT

<213> Artificial Sequence

<220> : ) .
<223> recombinant peptide

<400> 59
GIn Asp Asn Arg Arg Pro Ser
1 5
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<220> <223> recombinant peptide <400> 63 Gly Leu Arg Thr Phe Asp Tyr 15 <210> 64 <211> 11
<212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide D0617 70018 sequence
listing.txt <400> 64 Arg Ala Ser Gin Pro Val Gly Ser Tyr Leu Ala 1510 <210> 65 <211> 7 <212> PRT
<213> Artificial Sequence <220> <223> recombinant peptide <400> 65 Gly Ala Ser Asn Arg Ala Thr
15 <§}%6666211> 10 <212> PROBI2 799 W tFRIHPBER) UdBEd R 25 <223> recombinant peptide
<40Q>H6 GifyHis Tyr Gly His Ser Pro Pro Tyr Thr 1510 <210> 67 <211> 5 <212> PRT <213> Artificial
Sequénée <PRD> <223> recombinant peptide <400> 67

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 60

GIn Ala Trp Leu Ser Asn Thr Ala Ser val Ala
1 .5 10

<210> 61

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 61

Phe Tyr Gly Met His
i3 5

<210> 62

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 62

Gly Ile Tyr Ser Ser Gly Gly Ile Thr Gly Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 63

<211 7

<212> PRT

<213> aArtificial Sequence

<220>
<223> recombinant peptide

<400> 63
Gly Leu Arg Thr Phe Asp Tyr
1 5

<210> 64

<211> 11

<212> PRT

<213> Artificial seguence

<220>
<223> recombinant peptide
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Ser Tyr Ala Met Tyr 15 <210> 68 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>
recombinant peptide <400> 68 Arg lle val Pro Ser Gly Gly Gly Thr Met Tyr Ala Asp ser Val Gin 151015
Gly <210> 69 <211> 4 D0617 70018 sequence listing.txt <212> PRT <213> Atrtificial Sequence
<220> <223> recombinant peptide <400> 69 Gly Met Asp Val 1 <210> 70 <211> 11 <212> PRT
<2133m§rtific'%l Sequence <2203 8EBnMBR1MCHeplitie @00t 70 Arg Ala Ser GIn Ser Val Ser
Ser Tyr Leu Ala 1510 <210> 71 <211> 7 <212> PRT <213> Artificial Sequence <220> <223>
recoﬁmginfam ﬁeptide?O@wi’”]L Asp Ak SewA%guAAgaAla Thr 15 <210> 72

<210> 65
<21t> 7

. <212> " PRT .
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 65

Gly Ala Ser Asn Arg Ala Thr
1 5

<210> 66

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<4G0> 66

Gin His Tyr Gly His Ser Pro Pro Tyr Thr
1 5 10

<210> 67

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> &7

Ser Tyr Ala Met Tyr
1 5

<21(> 68

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 68
Arg Ile val Pro ser Gly Gly Gly Thr Met Tyr Ala Asp Ser val Glin
1 5 10 15

Gly

<210> 69
«211> 4
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<211> 9 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 72 GIn GIn
Arg Ser Asn Trp Pro Leu Thr 15 <210> 73 <211> 5 <212> RRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 73 Asn Tyr Asn met Ser 15 <220> <223> recombinant peptide
<400> 74 Tyr lle Ser Pro Ser Gly Gly Ser Thr Trp Tyr Ala Asp Ser Val Lys 151015 Gly <210> 75
<2113 7,<212> PRT <213> ArtifRE&I-Setiidfc s aaprose<d 2851 Fsediibinant peptide <400> 75 Tyr His
Tyr é gaet AﬁgVﬁHﬁZ@l&ﬁJ&ngb 11 <212> PRT <213> Atrtificial Sequence <220> <223>
recoingmfmt peptide <400> 76

<223> recombinant peptide
<400> 69

Gly Met Asp val

1

<210> 70

<21i1> 11

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 70

Arg Ala Ser GIn Ser val Ser Ser Tyr Leu Ala
1 5 10

<210> 71

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 71

Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 72

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 72

GIn GIn Arg Ser Asn Trp Pro Leu Thr
1 5

<210> 73

<211> 5

<212> PRT

<213> Artificial Sequence
<220>

<223> recombinant peptide
<400> 73

Asn Tyr Asn Met Ser
1 .5
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Arg Ala Ser GIn Ser lle Ser Asn His Leu Val 1510 <210> 77 <211> 7 <212> PRT <213> Atrtificial
Sequence <220> <223> recombinant peptide <400> 77 Asp Ala Ser Asn Arg Ala Thr 15 <210> 78
<211> 9 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 78 D0617
70018 sequence listing.txt Gin Gin Arg Ser Asn Trp Pro Pro Thr 15 <210> 79 <211> 5 <212> PRT
<2133 ptificigl Sequence <220P9532 (REBrBRHEACHeptite’ B0 79 Tyr Tyr Gly Met Thr 15 <210>
80 <§ig>1717z212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 80

<212>  PRT

<213> Artificial Sequence

<220> -

<223> recombinant peptide -

“<400> 74

Tyr Ile Ser Pro Ser Gly Gly Ser Thr Trp Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 75

<211> 7

<212> PRT

<213> Artificial Sequence

<220

<223> recombinant peptide

<400> 75

Tyr His Tyr Gly Met Asp val
1 5

<210> 76

<211> 11

<212> PRT

<213> Artificial sequence

<220>

<223> recombinant peptide

<400> 76

i%g Ala Ser Gln ser Ile Ser Asn His Leu val
5

<210> 77

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 77

Asp Ala Ser Asn Arg Ala Thr

1 5

<210> 78

<211> 9

<212> PRT

<213> Artificial Seguence

<220>

<223> recombinant peptide

Page 25



Ser lle 5er Pro Ser Gly Gly His Thr Ser Tyr Ala Asp Ser Val Lys 151015 Gly <210> 81 <211> 9 <212>
PRT <243> Atrtificial Sequence <220> <223> recombinant peptide <400> 81 Gly Pro Glu Tyr Phe Phe
Gly val Tyr 15 <210> 82 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 82 Arg Ala Ser Gin Ser Val Gly Ser Tyr Leu Asn 1510 <210> 83 <211> 7 <210> 84
<2113 9 <212> PRT <213> Artiff4F Seqieficasars05°<3385 dcditibinant peptide <400> 84 Gin Gin

Ser Tyr Ser Asn Arg He Thr 15 <210> 85 <211> 5 <212> PRT
g?n Gln Arg Ser Asn Trp Pro Pro Thr
5

<210> 79

211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 79

Tyr Tyr Gly Met Thr
1 5

<210> 80

<21l> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 80

Ser Ile Ser Pro Ser Gly Gly His Thr Ser Tyr Ala Asp Ser val Lys
1 5 10 ‘ 15

Gly

<210> 81

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 81

Gly Pro Glu Tyr phe Phe Gly val Tyr
1 5

<210> 82

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 82

Arg Ala Ser GlIn Ser val Gly Ser Tyr Leu Ashn
1 5 10

<210> 83
<211> 7
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<213> Artificial Sequence <220> <223> recombinant peptide <400> 85 Ala Tyr Asn met lle 15 <210>
86 <211> 17 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 86 Ser
lle Gly Pro Ser Gly Gly Lys Thr Val Tyr Ala Asp Ser Val Lys 151015 Gly <210> 87 <211> 11 <212>
PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 87 D0617 70018 sequence
Iistingﬁ;}}valﬁt‘ig Ser Gly Phe TrB%8éf GRPs &y arfre131614880888 <211> 12 <212> PRT <213>
ArtificralsSeoueniad <2203 ssdkdesrecombinant peptide <400> 88 Arg Ala Ser GIn Ser Val Ser Ser Ser
Tyr L éAIa 1510 <210> 89 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant

pept< _§4Q%(§Qnﬁlyaﬁ{a SE538EAY Ala Thr
<400> 83

Ala-Ala Tyr Ile Leu Gin Ser -
i 5

<210> 84

<21l> 9

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 84

Gln GIn Ser Tyr Ser Asn Arg Ile Tthr
1 5

<210> 85

<211> 5

<212> PRT

<213> Artificial seqguence

<220> ’
<223> recombinant peptide

<400> 85

Ala Tyr Asn Met Ile
1 5

<210> 86

<211> 17

<212> PRT

<Z213> Artificial sequence

<22(>
<223> recombinant peptide

<400> 86

ser Ile Gly Pro Ser Gly Gly Lys Thr val Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<21(> 87

<211l> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> &7
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15 <210> 90 <211> 9 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400>
90 Gin GIn Tyr Gly Ser Ser Pro Arg Thr 15 <210> 91 <211> 5 <212> PRT <213> Artificial Sequence
<220> <223> recombinant peptide <400> 91 His Tyr Gly Met Ser 15 <210> 92 <211> 17 <212> PRT
<213> Artificial Sequence <220> @<§273> rgﬂc;grmbinant pefgide. <400> 92 D0617 70018 sequence
listing.txt T r%le Azi( Pro Ser GgD ABUPRR AGa 'ASH Ser P4l Lys 151015 Gly <210> 93 <211>
13 L%tgf ﬁ? &2 gé gﬁﬁfiiﬁ gau%e+c§'1<§ﬁ$§@£3> recombinant peptide <400> 93 Asp Ser Trp
Gly Ser Phe Pro Asn Asp Ala Phe Asp lle 1510 <210> 94 <211> 339 <212> DNA <213> Atrtificial
Sequshge ss

<21l> 12

<212> PRT
<213> Artificial Ssequence

<220>
<223> recombinant peptide

<400> 88

Arg Ala ser GIn Ser val Ser Ser Ser Tyr Leu Ala
1 5 10

«210> 89
<211> 7

<212> PRT

<213> Artificial Seguence

<220
<223> recombinant peptide

<400> 89

Gly Ala Ser Ser Arg Ala Thr
1 5

<210> 90

<211 9

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 80

Gin GIn Tyr Gly Ser Ser Pro Arg Thr
1 5

<210> 91

<211> 5

<212> PRT

<213> aArtificial Sequence

<220>
<223> recombinant peptide

<400> 91

His Tyr Gly Met Ser
1 5

<210> 92

<211> 17

<212> PRT

<213> Artificial seguence

<220>
<223> recombinant peptide
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<220> <223> recombinant polynucleotide <400> 94 caagacatcc agatgaccca gtctccagac tccectgeecg
tcacccctgg agagccggec60 tccatctect gcaggtctag tcagagcecte ctgcatagta atggatacaa ctatttggat120
tggtacctgc agaggccagg gcagtctccg cagcetcctga tetatttggt ttctaatcggl80 gectcecgggg teectgacag
gttcagtggc agtgggtcag gcacagattt tacactgaaa240 atcagcagag tggaggctga agatgctgga ttttattact
gcatgcaagc tgcaacaaactSOO ccgab®idct jécasguegacatizicigyarattaaa339 <210> 95 <211> 339
<212349R1A 213> Artificial Sequence <220> <223> recombinant polynucleotide <400> 95 caagacatcc
agatgacctagtetecacte mactgtecgitcacecctyg ajjagopggdebd dpcatgtces Jaaggtctag tctgagcecte
ctgcatagta atggatacat etatttggat120 tggtacctgétagaggccagg acagtctdea cagctcctga tgtatttggg
ttctcatcggl80 gcctcecgggg teectgacag gttcagtgge agtgggtcag gcacagattt tacactgaac240 atcagcagag
tgga@lrgga ggatgttggg gtttattact gcatgcaacc tctacaaact300 ccgtacactt ttggccaggg gaccaagctg
gagatcaaa339 <220> <223> recombinant polynucleotide <400> 96 caagacatcc agatgaccca gtctccatcc
tccetgtetg accatcactt gccgggcaag tcagagcegtt ggcagttatt ccaggcgaag cccctaaggc cctgatctat getgcataca
tcgaQé @A gigcagegg ctctgggaca gatticacte cctgaagatt tigcaactta ttactgtcaa cagagttaca cctgggacca
gagtggaigt cama <210> 97 <211> 339 <212> DNA <213> Atrtificial Sequence <220> <223>
recorfitrantypalynuclebtitked@O> 97 caagacatcc agatgaccca gtctccactc tccctgecceg tecatctect
gcaggistag tcagagcecte ctgcacggaa tggtatctge agaagccagg geagtctceca cagctectga geetcegggg
tccctgmng gtteasiggeagtgeptdag atcagcagag tggaggcetga agatgttggg gtttattact ccgaggacgt
tcggcé%ggg ggccaaggtg gaaatcaaa <210> 98 <211> 324 <212> DNA <213> Artificial Sequence <220>
<223> recombinant polynucleotide <400> 98

ésp Ser Trp Gly ger Phe Pro Asn Asp ééa Phe Asp Ile

<210> 94

<211> 339

<212> DNA

<213> Artificial Sequence

<220>

<223> recombinant polynucleotide

<400> 94

caagacatcc agatgaccca gtctccagac tccctgeoccg tcaccoctgy agagecggoc 60
tccatctect gcaggtctag tcagagcctce ctgcatagta atggatacaa ctatttggat i20
tggtacctgc agaggccagg gcagtctoecg cagetcctga tctatttggrt ttctaategg 180
gcctecgggg tecctgacag gttcagtgge agtgggtcag gcacagattt tacactgaaa 240
atcagcagag tggaggctga agatgetgga ttttattact gcatgcaagc tcaacaaact 300
ccgatcacct tcggccaagg gacacgactg gagattaaa 339
<2310> 95

<211> 339

<212> DNA

<213> Artificial sequence

<220>

<223> recombinant polynucleotide

<400> 95

caagacatcc agatgaccta gtctccactc tcectgeccg tcaccectgy agagecggec 60
tccatgtcct geaggtctag tctgagocctc ctgecatagta atggatacat ctatttggat 120
tggtacctgc agaggecagg acagtcicca cagctoctga tgtattiggg ttctcategg 180
gcctocgggg tocctgacag grtcagtgge adtgggtcag geacagatit tacactgaac 240
atcagcagag tggaggcgga ggatgttggg gtttattact gcatgcaacc tctacaaact 300
ccgtacactt ttggccaggg gaccaagetg gagatcaaa 339

Page 29



caagacatcc agatgaccca gtctccagee accctgtctt acectetcct gcagggecag tcagagtatt agcaaccact
cctggecagg ctecccaggct cctcatctat gatgeatceca gecaggttca gtggeagtgg gtctgggaca gacttcactc cctgaagatt
ttgcagttta ttactgtcag cagcgtagca caagggacac gactggagat taaa <210> 99 <211> 327 D0617 70018
sequence listing.txt <212> DNA <213> Atrtificial Sequence <220> <223> recombinant polynucleotide
<4003 99 caggacatcc agatgacc@PBtétctiyée areeegtcat laktiedgiggaaacagec60 accetetect
gccgggicsag t0agectgtt ggecagetact tagectggta ccaacagaaal20 cctggecagg ctecccaggct cctcatctat
ggtgeafcta algggccac tggcatcccal8 gecaggtica gtggeagtgg gtctgggaca gacttcacte tcgecatcag
cagcﬁ&éégﬁ'ﬁ?b%’t(j&%g?%ﬁ&tgta ttactgtcag cactatggtc actcacctcc gtacactttt300 ggccagggga
ccaagrigga gatcaaa327 <210> 100 <211> 327 <212> DNA <213> Artificial Sequence <220> <223>
recorfiftant SERFRicI2BE e ABES a0 éaagacatce agatgaccea gtctccagge accctgtcett tgtctccagg
ggaaagpgcce@ accctetcct gcagggecag tcagagtgtt agcageagct acttagectg gtaccagcag120 aaacctggec

aggoteegagageiccigatgiatggtgpaticcagecaghooctgtiggeatcl8 tuag acaggttcagtggcag tgggtctggg

aca AR 4 ttgcags act tatg gt cacc
tcggggfg%t%%%ggccaéggggg%%aﬁgg?%ggg%%?a%%%gg%o> 1%%&2%%§%%%%%12> D@ <213> Artificial
SeqER8E R0 >CL0TAGEEoRIBITHITRS yHUGIEDTtRIE <40Ts 43R ¢ atapaict tgactcagé8cectcageg
tCtgagagsh; Fea9IAYIRI ARG AGCAIGAL Qe e 0RaUCagaIc GrasA g RAg@atacty taggetggta

ccagcagctc120 ccaggaacgg cccccaaact cctcatctat agtgataatc agcggecctc aggggtccct%(%) gaccgattcg

ctgg SRR Bty JaCAREideciERAG AR CRPRATGefct dfdabagaat cactttegge

cctgggacca gagtggatgt caaa 324

<210>
<Z211>
<212>
<213>

<220> '
<223> recombinant polynucieotide

<400> 97
caagacatcc agatgaccca

97

339

DNA

Artificial Sequence

gtctccactc 60
120
180
240
300

339

tccotgecog tcaccoctgyg agagecggeco

tccatctect gcaggtctag tcagagectc ctgcacggaa atggacacac ctatttggat

tggtatctgc agaagccagy gcaghtcicca cagetcctga tctatttggt ttctaatcgg

gccrecgagg

atcagcagag

tccetgacag gttcagtgge agtggatcag gcacagattt tacactgaaa

agatgttgag tctacaaact

gaccaaggtg

tggaggctga
tcggccaggg

gtttattact gcatgcaagg

ccgaggacgt gaaatcaaa

<210>
<211>
<212>
<213>

<220>
<223> recombrinant polynucleotide

<400> 98
caagacatcc agatgaccca

08

324

DNA

Artificial sequence

gtctccagec 60

120

accctgtett tgtcteccagg ggaaagagec

acccteteet gcagggecag tcagagtatt agcaaccact tagtctggtt ccaacagaaa

cctggecagy
gccaggttca
cctgaagatt

caagggacac

<210>
<211>

59
327

ctecccagget
gtggcagtrgg
ttgcagttta

gactggagat

cctecatctat
gtctgggaca
ttactgtcag

tada

gatgcatcca
gacttcactc

cagcgtagea

rage 30

acagggccac
tcaccatcag

actggcctec

tggcatccca
cagcctagag

caccttcgyc

180
240
300
324



tctgaggatg aggctgaata tcactgtgca gcatgggatg acagcctgaa gggttgggtg300 ttcggcggag ggacaaagct

gaccgtccta330 <210> 102 <211> 324 <212> DNA <213> Artificial Sequence D0617 70018 sequence

listing.txt <220> <223> recombinant pol <400> 102 cagagcgctt tgactcagac acctgctctg gagataaatt

cagtccccta tcctactect ttetctggcet ccaattctgg gatgaggctg actaccactg ggagggacca ggctgaccgt ynucleotide

accctg%g tc;é%%tgtccc gggggata®§taigtfti fascatgaccaatatirgdegaacacagcee tetctgacca tcaggegtgg
a

ctca§ i EsgpAcagaGauccaccate ggtticaaca gaagccagge cetctgggat cectgaacga tcagcgggac
ccaggctatg ctgcttccgt ggcattcgge <210> 103 <211> 324 <212> DNA <213> Artificial Sequence <220>
<22§§§%bombinant. Rorlycnuclfeotidg <ﬁ0%> 103 caagacatcc agatgaccca gtctccagcc accctctect

<2235 recombi % PO é’i’luC eotiae
gcagggccag tcagagtgtt cctggccagg ctcccaggct cctcatctat gccaggttca gtggcagtgg gtctgggaca cctgaagatt
ttgcag®rtta¥gtcag ggagggacca a%%tgga at caaa <210> 104 <211> 330 <212> DNA <213> Atrtificial
seqUERE8 B356>3935 83 Eo SRS ISOIy MU TG E < ABBS 1 5298 883 tBP tactcage Sy cctecgtg
tcctguantgagaccogaag tgatgttgaadacseeggna aageocacaa acjeatcait datagieget tectctggnic caagtctgge

cag ctgar%;cac aggcctgg ttattact tttggcggt agtcaag%éf%acc%%cgta <21(%> 105 <211>_10 <212> PRT
C a C C catcta catcc tggcatecca .. 18
<2135 Amdd sequenc?é}<t2é:(5> ggt%% ) % S enceﬁlstlng.txt< 23>
recogdishgagittge ptides<c400ng 1905 GlodRre RriacSerddet Axytearkys Akpaagagag 240
cctgaagatt ttggagtgta ttactgtcag cactatggic actcacctcc gtacactttt 300
ggccagggga ccaagctgga gatcaaa 327
<210> 100
211> 327
<212> DNA
<213> Artificial Seguence
<220>
<223> recombinant polynucleotide
<400> 100
caagacalicc agatgaccca gtctccagge accctgtctt tgtctccagg ggaaagagec 60
accctctcct geagggecag teagagtgtt agceageaget acttagcctyg gtaccageag 120
aaacctggce aggetcccag goetcoctcatc tatggtgeat ccagcaggge cactggceate 180
ccagacaggt tcagtggcag tgggtctggg acagacttca ctctcaccat cagcagactg 240
gagcctgaag attttgcagt gtattactgt cagcagtatg gtagcetcacce tcggacgtic 300
ggccaaggga ccaaggtgga aatcaaa ' 327
<210> 101
<Z211> 330
<212> DNA
<213> Artificial Sequence
<220>
<223> recombinant polynucleotide
<400> 101
cagagcgett tgactcagcece accctcageg tetgagacce ccgggcagag agtcaccatce 60
tcttgttetg gaagcagetc caacatcgga agtaatactg taagcetggta ccagcagetc 120
ccaggaacgg cccccaaact cctcatctat agtgataatc agcggccctc aggggtecct 180
gaccgattcg ctggctccaa gtctggeacce tetgectecee tggecatcag tgggetccag 240
tctgaggaty aggctgaata tcactgtgea gcatrgggatg acagectgaa gggttggatg 300
ttCggcyggag ggacaaaget gaccgtccta 330
<210> 102
<211> 324
<212> DNA '
<213> Artificial seguence
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1510 <210> 106 <211> 19 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide
<400> 106 Cys Ser Ala Phe Tyr Pro Pro Glu Leu GIn Leu Arg Phe Phe Leu Arg 151015 Asn Gly Leu
<210> 107 <211> 106 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide
<400> 107 Ser GIn Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser 151015 Glu Glu Leu GIn
Ala Asn Lys Ala Thr Leu Val Cy®0&lr 116088 g poms30iEharpyitPro Gly Ala Val Thr Val Ala Trp Lys
Ala Aspzly Ser Pro 354045 Val Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys GIn Ser Asn Asn 505560
Lys ¥ye Mla Al SedriSen T ywolewSbrdrédel hr Pro Glu Gin Trp Lys 65707580 Ser His Arg Ser Tyr Ser
Cys ((:%I&)Val Thr His Glu Gly Ser Thr val 859095 Glu Lys Thr Val Ala Pro Ala Glu Cys Ser 100105
<21Qaé4§&§}_£c 13 3 cghe> DRNA et 3> R difigiat SeQegneea A6 14 cFARE8zequenceslisting. txt
<220> <223> recombinant goi <400> 108 a tcagtccca aggccaaccc gccaacaagg ccacactagt

gectfG Y £A8 o988 MR ALY AR MR AT e 8940 A5G 5680 888  ctgcag Hitgctet
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ynualagtideccta tcctactcct ttatcaagac aacaggegge cctctgggat ccctgaacga 180
trctcotgget ccaattetgyg gaacacagec totctgacca tcagegggac ccaggetatg 240
gatgaggctg actaccactg tcaggcgtygg ctcagcaata ctgcettecgt ggcatrogyc 300
ggagggacca ggctgaccgt cctc 324
<210> 103
<211> 324
<212> DNA
<213> Artvificial Sequence
<220> .
<223> recombinant polynucleotide
<400> 103
caagacatcc agatgaccca gtctccagee accctgtcit tgtcteccagy ggaaagagec 60
accctctcct gcagggecag tcagagtgtt agcagetact tagectggta ccaacagaaa 120
cctggecagg ctcecagget ccteatctat gatgeatcca acagggecac tggeatccea 180
gccaggttca gtggcagtgo gtctgggaca gacticacic tcaccatcag cagcectagag 240
cctgaagatt ttgcagttta ttactgtcag cagcgtagca actggcccct cactttcgge 300
ggagggacca aggtggagat caaa 324
<210> 104
<23il> 330
<212> DNA
<213> Artificial Seqguence
<220>
<223> recombinant polynucleotide
<400> 104
cagagcgtct tgactcagece tgociccgtg tcggggtctc ctggacagtc gatcaccatc 60
tcctgeacty ggaccggyag tgatgityga agttataace ttgtctoctg gtaccaaaag 120
tacccecggea aageccccaa actcatcatt tatggggaca gtcagoggoe ctcgggactt 180
tctagtcget tctctggoetc caagtctgge aactcggect ccctgacaat ctotgggotc 240
caggctgagy acgaggctga ttattactgt tgetcatatg caggtagtgg catttacgte 300
titggcagtg ggaccaaggt caccgtccta ' 330
<210> 105
<211> 10
<212> PRT
<213> Arvificial Sequence
<220



cactgtcact ctgttcccgc gtgtctgatc agtgacttct ccccgtcaag gcgggagtgg ggccagcagc tacctgagec ccaggtcacg
catgaaggga cctcctctga ggagctccaa acccgggagc tgtgacagtg acaccaccaa accctccaaa tgacgececga -
gcagtggaag gcaccgtcca gaagacagtg 60 120 180 240 300 318 <210> 109 <211> 106 <212> PRT
<213> Atrtificial Sequence <220> <223> recombinant peptide <400> 109 Gly GIn Pro Lys Ala Asn Pro
Thr Val Thr Leu Phe Pro Pro seP8e7150018 Gaa@GiceeliGnmilatAtn Lys Ala Thr Leu Val Cys Leu lle
Ser A&p°202E3PPREIYF BREBI°Ala Val Thr Val Ala Trp Lys Ala Asp Gly Ser Pro 354045 Val Lys Ala
Gly Vabgslu Thg Thr Lys Pro Ser Lys GIn Ser Asn Asn 505560 Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu
Thr Pro glu G,:i.” Trp Ly %5%87580 %r H'§ Arg Ser Tyr Ser Cys Gin val Thr His Glu Gly Ser Thr Val
859({&# fhoLyEOTr%\'"/afPA a b Thr Gl éy% §F 100105 <210> 110 <211> 317 <212> DNA <213>
Artificial Sequence <220> <223> recombinant polynucleotide <400> 110 ggtcagccca aggccacccc
acggisagtc tgfigecgec cteetctgag gagcetccaag60 ccaacaagge cacactagtg tgtctgatca gtgacttcta
cccggygeaget ggacagtggl20 Page 34 D0617 70018 sequence listing.txt cttggaaggc agatggcagc
cccgﬁ%@?g (Egggg%gg? acgaccaaa ccctccaaacl80 agagcaacaa caagtacgcg gccagcagct acctgagect
gacgcccgag cagtggaagt2 Gqucccacagaag ctacagctgc caggtcacgc atgaagggag caccgtggag
T

<400> 106

Cys Ser Ala Phe Tyr Pro Pro Glu Leu GIn Leu Arg Phe Phe Leu Arg
1 5 10 15

Asn Gly Leu

<210> 107
<211> 106
<212> PRT
<213> Artificial Ssequence

<220>
<223> recombinant peptide

<400> 107

Ser GIn Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser
1 5 i0 15

Glu Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

val Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys Gin Ser Asn Asn
50 55 60

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser iLeu Thr Pro Glu Gin Trp Lys
R 70 75 80

Ser His Arg Ser Tyr Ser Cys Gln val Thr His Glu Ggly Ser Thr val

Glu Lys Thr val ala pro Ala Glu Cys Ser
100 105

<210> 108
<211> 318
<212> DNA
<213> Artificial Sequence
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<210> 111 <211> 116 <212> PPT <213> Atrtificial Sequence <220> <223> recombinant peptide
<400> 111 Glu Val GIn Leu Leu Glu Ser Gly Gly Gly Leu Val GIn Pro Gly Gly 151015 Ser Leu Arg Leu
Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Glu Tyr 202530 Ala Met Gly Trp Val Arg Gin Ala Pro Gly Lys
Gly Leu Glu Gin Val 354045 Ser Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser Val 505560
Lys Gly Arg Phe Thr lle Ser Arg PE AsWEer EfguRsseTH EELNPyE¥5707580 Leu Gln Met Asn Ser Leu
Arg Ajadgalu Asp Thr Ala val Tyr Tyr Cys 859095 Ala Arg Leu Ser Thr Gly Glu Leu Tyr Trp Gly Gin Gly
Thr ké2i3val t001051020tThe Val8ée@a8dd 15 <210> 112 <211> 349 <212> DNA <213> Atrtificial
Sequgpse <289> <223> recombinant polynucleotide <400> 112 gaagttcaat tgttagagtc tggtggcggt
ctigticpae ftgg0edo dtasgictiofdaigeatio-eticeggadi cactitetet groReariecgagtigggt tegccaagcetl20
cctggtaaag gtttggagt tttcttct atcggtictt ctggtggcca gactaagtat180 gctgactccg ttaaagqicg cttcactatc
e AR r B8 b PR SEPTOAET 700 LB ueheeo et b cltgeagat aacagetiaa
99gdigauym seg guerytgdettaciotg puagacicto3eil aeg cyggyag Gletactyyy goagggcad &tggtcace

0ctoape9 2102, 1135215 10520 % PR L3R AL SSUERE8. 520> 240
Tcccacagaa gctacagctg ccaggtcacg catgaaggga gcaccgtcca gaagacagtg 300

geecctgceag aatgetet 318

<210> 109
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 109

Gly Gln Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro ger Ser
1 5 10 5

Glu Glu Leuy Gln Ala Asn Lys Ala Thr reu val Cys Leu Ile Ser Asp
20 25 30

Phe Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro
35 40 45

val Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys Gin Ser Asn Asn

Lys Tyr Ala Ala Ser Ser Tyr Leu Ser teu Thr Pro Glu Gin Trp Lys
65 70 75 80

Ser His Arg Ser Tyr Ser Cys GIn val Thr His Glu Gly Ser Thr val
85 ag 95

Glu rys Thr val Ala Pro Thr Glu Cys Ser
100 105

<210> 110
<211> 317
<212> DNA
<213> Artificial Sequence

<220>
<223> recombinant polynucleotide

<400> 110
ggtcagccca aggccaccce acggtcacte tgttccegee ctectetgag gagetccaag 60

ccaacaaggc cacactagtg tgtctgatca gtgacttcta cccgggagct gtgacagtgg 120
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<223> recombinant peptide <400> 113 Glu Val Gly Leu Lea Glu Ser Gly Gly Gly Leu Val GIn Pro Gly
Gly 151015 Ser Lea Arg Leu Ser Cys Ala Ala.Ser Gly Phe Thr Phe Ser Ser Ala 202530 Tyr Met Ser
Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser Ala lle Ser Gly Ser Gly Gly Ser Thr
Tyr Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Lea Tyr
65707580 Lea GIn Met Asn Ser P@&LArgORIS GledaspcThi isibival Ty Tyr Cys 859095 Ala Lys Tyr Trp
Gly by, < 4.52 <212> DNA<213>
Artif%%%gagae%lﬁ%&%@z\gggc%r%%inan pa(jclég%c%t?t%é&?ggoééﬁg%gagégcagc%!tg?tggagtc
tgggBaRPeItERataBeEARIG §HFAIERGA R ECTET BEEGt gL EEORRY SR BRER AR ca getdtfecat
gagcigegte aaraggetult cagggranag-0stgaagied pleicrgsty g olagird Jegiogtage agatactacg180
cagactccgt gaagggccgg ttcaccatct ccagagacaa ttccaagaac acgctgtatc240 tgcaaatgaa_cagcctgaga
gccg‘é %%agég&t%%gattactgtgcg aaagatactg300 gggccagggc accctggtca ccgtctcatc3§§31 <210> 115
<211> 338 D0617 70018 sequence listing.txt <212> PRT <213> Artificial Sequence <220> <223>

recogﬁiﬁ?ntﬁ%ptide <400> 115

<212> PRT

<213> Artificial Seguence
<220>

<223> recombinant peptide
<400 111

Glu val Gln Leu Leu Glu Ser Gly Gly Gly Leu vatl Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly pPhe Thr prhe Ser Glu Tyr
20 25 30

Ala Met Gly Trp val Arg Gin Ala Pro Gly Lys Gly Leu Glu GIn val
35 40 45

Ser Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu GIn Met Asn Ser Leu Arg Ala Giu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Leu Ser Thr Gly Glu Leu Tyr Trp Gly GIn Gly Thr teu val
100 105 110

Thr val Ser Ser
115

<210> 112
<211> 348
<21i2> DNA
<213> Artificial Sequence

<220>
<223> recombinant polynucleotide

<4Q0> 112
gaagttcaat tgttagagitc tggtggeggt cttgticage ctggtggtto trtacgtcett 60

tcttgegety cttocggatt cactttctct gagtacgecta tgggitgggt togocaaget 120
cctggtaaag gtttggagtg ggtttcttct atcggttett ctggtggeca gactaagtat 180

gctgactccg ttaaaggtcy cticactate tctagagaca acttctaaga atactctcta 240
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Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys 151015 Ser Thr Ser Gly Gly Thr Ala
Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
Leu Thr Ser.354045 Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser 505560 Leu Ser
Ser Val Thr Val Pro Ser ser ser Leu Gly Thr GIn Thr Tyr 65707580 lle Cys Asn Val Asn His Lys Pro
ser Asn Thr Lys val Asp Lys LysP@630950P18 15ps18wceyd #xd3 19/<5Thar His Thr Cys Pro Pro Cys Ala
Pro GludQa05 L0 ket ey GlyGhaBsa SetyRlBhe LeuBRe RI0 RinkyscReo Lys Aggp 115120125
Thr Leu met lle Ser Arg Thr Pro Glu Val Thr cys val val val Asp 130135140 Val Ser His Glu Asp Pro
Glu YaF19R9pHe BSGTaThosgr JeFAIEy £A595TPS5180YaREIG val His Asn Ala Lys A% Lys Pro Arg
Glu Glu GIn Tyr Asn 165170175 ser Thr Tyr Arg val Val Ser val Leu Thr val Leu His GIn Asp Trp
180183990 Hdd Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro 195200205 Ala Pro lle
Glu Iﬁﬂthr b%TSer Lys Ala Lys Gly GIn Pro Arg Glu 210215220 Pro GIn Val Tyr Thr Leu Pro Pro Ser
Pro Azg Glu RroiGinidal Jee2h230235240 D0617 70018 sequence listing.txt Thr Leu Pro Pro Ser
Arg Afg Glu Leu Thr Lys Asn Gin Val Ser Leu 245250255 Thr Cys Leu Asx Lys Gly Phe Tyr Pro Ser
Asp ﬁ@z&a Vil iHaht peptide

<400> 113

Glu val Gly Leu Leu Glu Ser
1 5

Gly Gly Gly val Glin

10

Leu Pro Gly

15

Gly

Ser Leu Arg Leu Ala Ala Phe Thr Phe Ala

20

Ser Ser

25

Cys Gly ser

30

Ser

Met Ser val

35

Ala
40

Tyr Trp Arg Gln Pro Gly Lys Gly Leu Glu val

45

Trp

Ala Ile

50

Ser Ser Gly Ser Gly Ser Thr Ala Ser val

55

Gly Tyr Tyr

60

ASp

Gly Thr fte

70

Arg Phe Ser Thr

75

Ser Arg Asp Asn Lys Asn Leu Tyr

80

Gln Met Ser Ala Glu Thr Ala val

85

Ash L.eu Arg ASD

90

Tyr Tyr

95

cys

Ala Lys Tyr Gly GTn Gly Thr Leu val Thr val

105

Ser Ser

110

<210>
<211~
<212>
<213>

<220>
<223> recombinant polynucleotide

<400> 114

114
331
DNA
Artificial Sequence

gaggtgcagc
cctgrgeage
cagggaagyyg
cagactcegt

tgcaaatgaa

9ggccaggge

<210>
<211>

115
338

tgttggagtc
ctctggattc
gctggagtgg
gaagggcecgg
cagcctgaga

accctggtca

tggggagget tggtacagcec
acctttagca gctatgecat
gtctcagcta ttagtggtag
ttcaccatct ccagagacaa
gcegaggaca cggccgtata

ccgtctecate a

tggggggtcc
gagctgygtc
tggtggtagce
ttccaagaac

ttactgtgcy
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ctgagactct
cgccaggetc
acatactacg
acgctgtatc

aaagatactg

60
120
180
240
300
331



260265270 Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val 275280285 Leu Asp Ser
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Tyr Val Asp 290295300 Lys Ser Arg Trp Gin Gin Gly Asn
Val Phe Ser Cys Ser Val Met His 305310315320 Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
Leu Ser Pro 325330335 Gly Lys <210> 116 <211> 338 <212> PRT <213> Artificial Sequence <220>
<2233 recombinant peptide <40086116/Ad S &eTrendgs GI§PRE Setval Phe Pro Leu Ala Pro Ser Ser
Lys iéi .,'thﬁqr &lyeled hr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu
Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser 354045 Gly Val His Thr Phe Pro Ala Val Leu Gin
Ser % ly Leu Tyr Ser ig)%iqgé_eu Ser Ser Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr
65707580 lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg 859095 Pro Lys Ser Cys
Asp +40FhrHis Thr Cys Pro Pro Cys Ala Pro Glu 100105110 Leu Leu Gly Gly Pro ser Val Phe Leu

Phe fiip Bip Lys RIALYASR1 15120125:020238 DIRLY QDL seghenge listing txt Thr Leu Met e
Ser Arg Thr Pro Glu Val Thr Cys val Val Val Asp 130135140

ser Thr Ser géy Gly Thr Ala Ala %gu Gly Cys teu val %%S AsSp Tyr

phe Pro Giu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
: 35 40 45

Gly val His Thr Phe Pro Ala val lLeu Gln Ser Ser Gly leu Tyr Sser
50 55 60

Leu ser Ser val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr
65 70 75 80

Ile Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp ;ys Lys
85 90 5

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Ala Pro Glu
100 105 110

teu Leu Gly Gly Pro ser val pPhe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu Met Ile Ser Arg Thr Pro &lu val Thr Cys val val val Asp
130 135 140

val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly
145 150 155 160

val GHu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
165 170 175

Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
195 200 205

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
210 215 220

Pro GIn val Tyr Thr Leu Pro Pro Ser Pro Arg Glu pro Gln val Tyr
225 : 230 235 240
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Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly 145150155160 Val Glu Val His Asn
Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn 165170175 Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val .
Leu His Gin Asp Trp 180185190 Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
195200205 Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Glu 210215220 Pro Gin Val Tyr
Thr Leu Pro Pro Ser Pro Arg GIP#d7Gif0E Teneas230235240 Thir Leu Pro Pro Ser Arg Glu Glu Met
Thr [ ASH GiPVaisehL %4‘}55?5@55"‘%@%; HE ALK EyR R/ P& Tyi*Pro Ser Asp lle Ala Val Glu
Trp 260265270 Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val 275280285 Leu

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Tyrval Asp 290295300 Lys Ser Arg Trp Gin Gin
Gly fnsﬁ @5&?‘%’ %ﬁé ssséﬁvLS?‘ﬁAgfﬁigg@)séﬁfogi% (?(fﬁua& %e%ﬁﬁigr,&sn His Tyr Thr Gin Lys Ser
Leu Ser Leu Ser Pro 325330335 Gly Lys <210> 117 <211> 29 <212> PRT <213> Artificial Sequence
<220 223> [e£ombinapt PEPYE 4007 H 1, PARLT #0018 sequencs lizfing.txt Val Tyr Ala Met Gly
Ser IIeuGIy Sex7Ser Gly Gly Pro Thr gs Tyr 15{013];&61 Asp&er Val Lys lé%y Leu Ser lle Arg Glu Leu
Val 2025

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Tyr val Asp
290 295 300

Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val Met His
305 310 315 320

Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
325 330 335

Gly Lys

<210> 116
<Z211> 338
<212> PRT
<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 116

Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys teu val Lys Asp Tyr
20 25 30

Phe pPro ggu Pro val Thr val ser Trp Asn Ser Gly Ala Leu Thr Ser
40 45

Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val Thr val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr
65 70 75" 80

I7e Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp gys Arg
85 90 D)

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Ala pPro Glu
100 105 110

Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125
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<210> 118 <211> 29 <212> PRT <213> Avrtificial Sequence <220> <223> recombinant peptide <400>
118 Val Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly Pro Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly
Leu Ser lle Val Asp Ser Tyr 2025 <210> 119 <211> 29 <212> PRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 119 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly Gin Thr Lys
Tyr 151015 Ala Asp Ser Val LystBhiletOAlS [leeGlprisp SerTyy 2025 <210> 120 <211> 29 <212>
PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 120 Glu Tyr Ala Met Gly Ser
lle GlyiSerbeards!y Wyde Ay rys Pyo 1610105 AlarAspyserMahbysvaly hep Ser lle Arg Glu Leu lle
2025 <219 121 <211> 29 <2133 PRT <213> Artificial’d8quence <220> 00617
70018 sequence listing.txt <223> recombinant peptide <400> 121 Glu Tyr Ala Met Gly Ser lle Gly Ser
Ser @&y GlyrGin sTlel Lysspypid k015 Vala Agp Bee \lahLysGiw EeaSersiie qﬁryg G u Leu Ser 2025 <210>
122 911> 29 <212> PRT 243> Artificial Sequente®<220>

val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn
165 170 175

Ser Thr Tyr Arg val val Ser val teu Thr val teu His Gln Asp Trp
180 185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu
210 215 220

Pro Gin val Tyr Thr Leu Pro Pro Ser Pro Arg Glu Pro Gln val Tyr
225 _ 230 235 240

Thr teu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val Ser Leu
245 250 255

Thr Cys Leu Asx Lys Gly pPhe Tyr Pro Ser asp Ile Ala val Glu Trp
260 265 270

Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
275 280 285

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Tyr val Asp
290 295 300

Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His

305 310 315 320
Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser teu Ser Leu Ser Pro
325 330 335
Gly Lys
<210> 117
<21i> 29
<212> PRT
<213> Artificial Sequence
<220>
- <223> recembinant peptide
<400> 117
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<223> recombinant peptide <400> 122 Glu Tyr Ala met Gly Ser lle Gly Ser Ser Gly Gly GIn Thr Lys
Tyr 151015 Ala Asp Ser Val Lys Gly Leu Ser lle Arg Glu Leu val 2025 <210> 123 <211> 29 <212>
PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 123 Glu Tyr Ala Met Gly Ser
lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr715igls Ala AS Ser Val Lys Gly Leu Ser Leu Gly Asp Ser Tyr
202 > 124 <211>29 <21 T SSAAIERIEE SéglieRNget¥P20> <223> recombinant peptide
SEREE TE RN o e e N T S AR
Lys Gly Leu Ser lle Val Asp Ser Phe 2025 <210> 125 <211> 29 D0617 70018 sequence listing.txt
<2123 PRI, <g&§>vgfti[iggal(§§qygp%% £23Q> 52287 8q9mbinant peptide <400> 125 Glu Tyr Ala Met
Gly Ser lle %Iy See&er Gly Gly Gin Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly Leu Ser lle Arg Glu
Leu Asp 2025

<210> 118

<211> 29

<212> PRT
<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 118

val Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Pro Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile val Asp Ser Tyr
20 25

<210> 119

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 119

giu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GlIn Thr Lys Tyr
5 10 15

Ala Asp Ser val Lys Gly Leu Ala ITe Gly Asp Ser Tyr
20 25

<210> 120

<21i> 29

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 120

Glu Tyr Ala Met Gly Ser Ile Gly Ser ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser gg] Lys Gly Leu Ser Ite Arg Glu Leu Ile
25

<210> 121

<211> 29

<212> PRT

<213> Artificial Seguence

<220>
pPage 40



<210> 126 <211> 29 <212> PRT <213> Avrtificial Sequence <220> <223> recombinant peptide <400>
126 Glu Tyr Ala Met Gly Ser-lie Gly Ser Ser Gly Gly Gin Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly
Leu Ser lle Arg Glu Leu His 2025 <210> 127 <211> 29 <212> PRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 127 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly Gin Thr Lys
Tyr %5%%;5 Ala Asp %%[CV | LysDBHH PG ey eau' el '88r D25 <210> 128 <211> 29 <212>
PRT <213> Artificial eq erfice <220> <223> recombinant peptide <400> 128 Glu Tyr Ala Met Gly Ser
lle Gif®er SeXlGly Gly Gin Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly Leu Ser lle Asp Asp Ser Tyr
2025 Ragg 42100R17 49018 pesiensg gyt 330112824Ax 29.<342> PRI <213> Artifcial
Sequence <220> <223> recombinant peptidel&400> 129 Glu Tyr AlaiMet Gly Ser lle Gly Ser Ser Gly
Gly Gin Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly Leu Ser lle Val Glu Leu Asp 2025

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Giu Leu Ser
20 25

<210> 122

<211> 29

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 122

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala asp Ser val Lys Gly Leu Ser %1& Arg Glu Leu val
20 5

<210> 123

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 123

Glu Tyr Ala Met Gly ser Ile Gly Ser Ser Gly Gly GlIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Leu Gly Asp Ser Tyr
20 25

<210> 124

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 124
Glu Tyr Ala Met Gly Ser TIle Gly Ser Sser Gly Gily GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser g?e val Asp Ser pPhe
_ 20 5

<210> 125
<211> 29
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<210> 130 <211> 29 <212> PRT <213> Avrtificial Sequence <220> <223> recombinant peptide <400>
©130 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly Gin Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly
Leu Ser lle Arg Glu Leu Phe 2025 <210> 131 <211> 29 <212> PRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 131 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly Gin Thr Lys
Tyr 151915 Ala Asp Ser Val Lys"8HH{ P88 RERAT #op S8 9r D25 <210> 132 <211> 29 <212>
PRT«224:3> Avtificiali 92 gsenes 20> <223> recombinant peptide <400> 132 Glu Tyr Ala Met Gly Ser
lle Gly.Ser Ser Gly Gly Gin Thr Lys Tyr 151015 Page 43 D0617 70018 sequence listing.txt Ala Asp
Ser f/;% Vs RlyBinagk llsepspudsp Phe Tyr 2025 <210> 133 <211> 29 <212> PRT <213> Artificial
Sequence <220> <223> recombinant peptide <400> 133 Glu Tyr Ala met Gly Ser lle Gly Ser Ser Gly
Gly &1R%hr £$3 Tyr 151015 Ala AS Ser Val Lys Gly Leu Ser lle Arg Glu Leu Phe 2025

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
i 5 10 15

Ala Asp Ser val Lys Gly teu Ser Ile Arg Glu Leu Asp
20 25

<210> 126

<211> 29

<212> PRT

<213> Artificial Sequence

<220> )
<223> recombinant peptide

<400> 126

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15
Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu His

20 25 '

<210> 127

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 127

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gin Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser %ge Arg Glu Leu Ser
20

<210> 128

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 128

Glu Tyr Ala Met Gly Ser Tle Gly Ser Ser Gly Gly Gin Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Asp Asp Ser Tyr
20 25
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<210> 134 <211> 29 <212> PRT <213> Avrtificial Sequence <220> <223> recombinant peptide <400>
134 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly
Leu Ser lle Arg Glu Leu Tyr 2025 <210> 135 <211> 29 <212> PRT <213> Atrtificial Sequence <220>
<223> recombinant peptide <400> 135 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly GIn Thr Lys
Tyr 151015 Ala Asp Ser Val LysP@{H{ &P S& REAYENASp $&1 % 5855 <210> 136 <211> 29 <212>
PRT <213> Atrtificial Sequence <220> <223> recombinant peptide Ala Asp Ser Val Lys Gly Leu Ser
Thr g%%luég% Tyr 2025 <210> 137 <211> 29 <212> PRT <213> Artificial Sequence <220> <223>
recophiflanipeptide <400> 137 Glu Tyr Ala Met Gly Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1516233 la Aspi Serival tggutgd eu Ser lle Arg Glu Leu His 2025 <210> 138 <211> 29 <212> PRT
<213<32%gificial Sequence <220> <223> recombinant peptide <400> 138 Glu Tyr Ala met Gly Ser lle
Gly Sprfer talyokmby Cakn: Thedwisid yr

<400> 129

Giu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile val Glu Leu Asp
20

<210> 130

<2il> 29

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 130
Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Phe
20 2

<210> 131

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 131

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Giy Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Asp Ser Tyr
20 25

<210> 132

<211> 29

<212> PRT

<213> Artificial sequence

<220>
<223> . recombinant peptide

<400> 132

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15
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151015 Ala Asp Ser Val Lys Gly Leu Ser Thr Gly Glu Leu Tyr 2025 <210> 139 <211> 29 <212> PRT
<213> Artificial Sequence <220> <223> recombinant peptide <400> 139 Glu Tyr Ala Met Gly Ser lle
Gly Ser Ser Gly Gly GIn Thr Lys Tyr 151015 Ala Asp Ser Val Lys Gly Leu Ser Thr Gly Ala Leu Ser
2025 <210> 140 <211> 29 <212> PRT <213> Artificial Sequence D0617 70018 sequence listing.txt
<220> <223> recombinant peptid@2400% 13 0° eI REAIA MEREHSer lle Gly Ser Ser Gly Gly Gin Thr
Lys Tyr 151015 Ala AS Ser Val Lys Gly Leu Ser Thr Gly Glu Leu Tyr 2025 <210> 141 <211> 14 <212>
PRTAiﬂlégipA&ﬁﬂcg%TSétjﬁénbe e = TIZ>AGEYABIRAAL Peptide <400> 141 Thr Gly Thr Gly Ser Asp
Val Gly Ser Tyr Asn Leu Val Ser 1510 <Z10> 142 <211> 7 <212> PRT <213> Atrtificial Sequence
<22033}223;3gec0mbinant peptide <400> 142 Gly Asp Ser Gin Arg Pro Ser

< >

<211> 29

<212> PRT
<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 133

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Phe
20 25

<210> 134

<211> 29

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 134

§1u Tyr Ala Met Gly ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
5 10 15

Ala Asp Ser val Lys Gly Leu Ser Ile Arg Glu Leu Tyr
20 25

<210> 135

<21i> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 135

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser ¥81 Lys Gly Leu Ser Ile val Asp Ser Tyr
25

<210> 136

<211> 28

<212> PRT

<213> aArtificial Sequence

<220>
<223> recombinant peptide
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15 <210> 143 <211> 10 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide
<400> 143 Cys Ser Tyr Ala Gly Ser Gly lle Tyr Val 1510 <210> 144 <211> 5 <212> PRT <213>
Artificial Sequence <220> <223> recombinant peptide <400> 144 Glu Tyr Ala Met Gly 15 D0617
70018 sequence listing.txt <210> 145 <211> 17 <212> PRT <213> Atrtificial Sequence <220> <223>
reco ?% ptlde <400> 1453562 fie’GH - Seeserncty GIst@ia ThitLys Tyr Ala Asp Ser Val Lys
15101 ly < O> 146 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptidd <121f00>5\1134®¢_’re@1$e|5€hr1@!y Gly Sen S%r 161 240> gdy t@d]l:y:iétrstelb PRT <213> Atrtificial
Sequence

Ala Asp Ser val Lys Gly Leu Ser Thr Gly Glu Leu Tyr
20 25

<210> 137

<211> 29

<212> PRT

<213> Artificial Seauence

<220>
<223> recombinant peptide

<400> 137

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GlIn Thr Lys Tyr
1 5 10 15

Ala Asp ser 581 Lys Gly Leu Ser Ile Arg Glu Leu His
25

<210> 138
<211l> 29
<212> PRT
«213> Artificial seguence

<220>
<223> recombinant peptide

<400> 138

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gin Thr Lys Tyr
1 5 10 15
Ala Asp Ser val Lys Gly Leu Ser Thr Gly Glu Leu Tyr

20 25

<210> 139
<211> 29
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 139

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr
1 5 10 15

Ala Asp Ser g%1=Lys Gly Leu Ser Thr Gly Ala Leu ser
25

<210> 140
<211> 29
<212> PRT
<213> Artificial sequence
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<220> <223> recombinant peptide <400> 147 Thr Gly Thr Gly Ser Asp Val Gly Ser Tyr Asn Leu Val
Ser 1510 <210> 148 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 148 Gly Asp Ser Gin Arg Pro Ser 15 <210> 149 <211> 10 <212> PRT <213> Atrtificial
Sequence <220> D0617 70018 sequence listing.txt <223> recombinant peptide
<400> 149 Cys Ser Tyr Ala Gly 341Gy flelfysamierse01421089158<211> 5 <212> PRT <213>
Artifigialhsequence <220> <223> recombinant peptide <400> 150 Glu Tyr Ala Met Gly 15 <210> 151
<21k3 23 <2iZ=imdRianR Iigspwirdéicial Sequence <220> <223> recombinant peptide <400> 151 Ser lle
Gly §%(§>er 9{}5 Gly Gin Thr Lys Tyr Ala Asp Ser Val Lys

Glu Tyr Ala Met Gly Ser Ile Gly Ser Ser Gly Gly Gln Thr Lys Tyr
1 5 10 15

Ala Asp Ser val tys Gly Leu Ser Thr Gly Glu Leu Tyr
20 25

<210> 141

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 141

{hr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
5 10

<210> 142

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 142

Gly Asp Ser Gln Arg Pro Ser
1 5

<210> 143
<211> 10
<212»> PRT
<213> Artificial Ssequence

<220>
<223> recombinant peptide

<400> 143

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 144

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 144
Glu Tyr Ala Met Gly
1 5
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151015 Gly <210> 152 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 152 Leu Ser Thr Gly Glu Leu Tyr 15 <210> 153 <211> 14 <212> PRT <213> Artificial
Sequence <220> <223> recombinant peptide <400> 153 Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn
Leu Val Ser 1510 D0617 70018 sequence listing.txt <210> 154 <211> 7 <212> PRT <213> Attificial
sequence <220> <223> recombPHY pePtHe 28RS 4 Ei5REpSEr GIn Arg Pro Ser 15 <210> 155
<211> 10 <212> PRT <213> Atrtificial sequence <220> <223> recombinant peptide <400> 155 Cys
Ser Iﬁ%{la %1}3? ser Gly lle Tyr val 1510 <210> 156

<212> PRT

<213> Artificial Sequence

<220>

<223> recombinant peptide

<400> 145

Ser Ile Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15
Gly

<210> 146

<211> 7

<212> PRT

<213> Artificial Seguence

<220>

<223> recombinant peptide

<400> 146

Leu Ser Thr Gly GTu Leu Tyr
1 5

<210> 147

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 147

{hr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
5 10

<210> 148

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 148

Gly Asp Ser GIn Arg Pro Ser
1 5

<210> 149

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
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<211> 5 <212> PRT <213> Artificial sequence <220> <223> recombinant peptide <400> 156 val Tyr
Ala met Gly 15 <210> 157 <211> 17 <212> PRT <213> Atrtificial sequence <220> <223> recombinant
peptide <400> 157 Ser lle Gly Ser Ser Gly Gly Pro Thr Lys Tyr Ala Asp Ser Val Lys 151015 Gly <210>
158 <211> 7 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <210> 159
<211> 14 <212> PRT <213> Artifiiiar Sefuéneeci2ade 228reaambinant peptide <400> 159 Thr
Gly TRE &1y SEFXEY BTGRP EEAFyr Asn Leu val Ser 1510 <210> 160 <211> 7 <212> PRT <213>
Artifigigjgsequemce <220> <223> recombinant peptide <400> 160

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 150

<211> 5

<212> PRT '

<213> Artificial seguence

<220>
<223> recombinant peptide

<400> 150

Glu Tyr Ala Met Gly
1 5

<210> 151

<21i> 17

<212> PRT

<213> Artificial Seqguence

<220>
<223> recombinant peptide

<400> 151

Ser Ife Gly Ser Ser Gly Gy Gin Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 152

<211> 7

<212> PRT

<213> Artificial Seqguence

<220
<223> recombinant peptide

<400> 152

Leu Ser Thr Gly Glu Leu Tyr
1 5

<210> 153

<21l> 14

<212> PRT

<213> Artificial Sequence

220>
<223> recombinant peptide

<400> 153

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10
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Gly Asp Ser Gin Arg Pro Ser 15 <210> 161 <211> 10 <212> PRT <213> Artificial Sequence <220>
<223> recombinant peptide <400> 161 Cys Ser Tyr Ala Gly Ser Gly lle Tyr Val 1510 <210> 162 <211>
5 <212> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 162 Val Tyr Ala met
Gly 15 <210> 163 <211> 17 <212> PRT <213> Artificial Sequence <220> D0617
70018 geouenrge listing. txt <22389toABIHANE pRRTRYE 4T 13 %Er e Gly Ser Ser Gly Gly Pro Thr
Lys TyrAla Asp Ser val Lys 151015 Gly <210> 164 <211> 7 <212> PRT <213> Artificial Sequence
<226‘>23£2238Rr“'e§p.mbir1ant gge&[i:dee <400> 164 Leu Ser lle val Asp Ser Tyr 15 <210> 165 <211> 14

<21§§3I§§T 2509 Alificia equence
<220>
<223> recombinant peptide
<400> 154

Gly Asp Ser GIn Arg Pro Ser
1 5

<210> 155

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 155

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 156
<211> 5
<212> PRT
© <213> Artificial sequence

<220>
- <223> recombinant peptide

<400> 156

val Tyr Ala Met Gly
1 5

<210> 157

<Z2il> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 157

Ser Ite Gly Ser Ser Gly Gly Pro Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 158

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide
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<220> <223> recombinant peptide <400> 165 Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val
Ser 1510 <210> 166 <211> 7 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 166 Gly Asp ser GIn Arg Pro Ser 15 <210> 167 <211> 10 <212> PRT <213> Atrtificial
Sequence <220> <223> recombinant peptide <400> 167 Cys Ser Tyr Ala Gly ser Gly lle Tyr val 1510
D0617 70018 sequence listing. 621020988 geayense<diosiPRTX213> Artificial Sequence <220>
<223> recomglnant peptide <400> 168 Glu Tyr Ala Met Gly 15 <210> 169 <211> 17 <212> PRT
<21?Aﬂﬁiciaﬂ Semgergde 4220%a3223> recombinant peptide <400> 169

<210> 159

<211l> 14

<212> PRT

<213> Artificial Seqguence

<220>
<223> recombinant peptide

<400> 159

;hr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
5 10

<210> 160

<211> 7

<212> PRT

<213> Artificial $equence

<220
<223> recombinant peptide

<400> 160

Gly Asp Ser Gln Arg Pro Ser
1 5

<210> 161

<21i> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 161

Cys Ser Tyr Ala Gly Ser Gly Ile Tyr val
1 5 10

<210> 162

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 162

ga? Tyr Ala Met Gly
5

<210> 163

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
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Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser Val Lys 151015 Gly <210> 170 <211> 7
<212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400> 170 Leu Ser Leu Gly
Asp Ser Tyr 15 <210> 171 <211> 14 <212> PRT <213> Artificial Sequence <220> <223> recombinant
peptide <400> 171 Thr Gly Thr Gly Ser Asp Val Gly Ser Tyr Asn Leu Val Ser 1510 <210> 172 <211> 7
<21%§?:§5T <213> Artif'%ciaLSe%E{ia%% Z@Q& IPRIGRCHIAbINgn{YEptide DO617 70018 sequence
listing bt <4b0 T &Ny ASB'SEF Gin Arg Pro Ser 15 <210> 173 <211> 10 <212> PRT <213> Atificial
Sequéhide <22D> <223> recombinant peptide <400> 173 Cys Ser Tyr Ala Gly Ser Gly lle Tyr Val 1510

ser Ile Gly Ser Ser Gly Gly Pro Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 164

<211> 7

<212> PRT

«213> Artificial Sequence

<220> ]
<223> recombinant peptide

<400> 164

Leu Ser Ile val Asp Ser Tyr
1 5

<210> 165

<211> 14

<212> PRT

<213> Artificial Sequence

<220> ]
<223> recombinant peptide

<400> 165

Thr Gly Thr Gly Ser Asp val Gly Ser {%P Asn Leu val Sser
i 5

<210> 166
<211> 7

<212> PRT

<213> Artificial sequence

<220> _
<223> recombinant peptide

<400> 166

Gly Asp ser Gln Arg Pro Ser
1 5

<210> 167
<21l> 10
<2L2> PRT
<213> Artificial sequence

<220>
<223> recombinant peptide

<400> 167
Cys Ser Tyr Ala Gly ser Gly Ile Tyr val
1 5 10
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<210> 174 <211> 5 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant peptide <400>
174 Glu TyrAla Met Gly 1 <210> 175 <211> 17 <212> PRT <213> Atrtificial Sequence <220> <223>
recombinant peptide <400> 175 Ser lle Gly Ser Ser Gly Gly Gin Thr Lys Tyr Ala Asp Ser Val Lys
151015 Gly <210> 176 <211> 7 <212> PRT <213> Atrtificial Sequence <220> <223> recombinant
peptid, <>40%>8176 Leu Ala lle GI9%<p LT yFeryareod iEri 2 £x$ 111 00617 70018 sequence
Iistingzg&sz §> PRT <213> Artificial Sequence <220> <223> recombinant peptide <400> 177 Gin Ser
Val [«@dZFhr BN Pro Ala ser val Ser Gly Ser Pro Gly Gin 151015

<213> Artificial seguence

<220>
<223> recombinant peptide

<400> 168

Glu Tyr Ala Met Gly
1 5

<210> 169

231> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 169

Ser Ite Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 170

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 170

Leu Ser Leu Gly Asp Ser Tyr
1 5

<210> 171
<Z211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 171

Thr Gly Thr Gly Ser Asp val Gly Ser Tyr Asn Leu val Ser
1 5 10

<210> 172

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> recombinant peptide

Page 52



Ser lle Thr lle Ser Cys Thr Gly Thr Gly Ser Asp Val Gly Ser Tyr 202530 Asn Leu Val Ser Trp Tyr Gin
Lys Tyr Pro Gly Lys Ala Pro Lys Leu 354045 lle lle Tyr Gly Asp Ser Gin Arg Pro Ser Gly Leu Ser Ser
Arg Phe 505560 Ser Gly Ser Lys Ser Gly Asn Ser Ala Ser Leu Thr lle Ser Gly Leu 65707580 Gin Ala
Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tgr Ala Gly Ser 859095 Gly lle Tyr Tyr val Phe Gly Ser Gly
Thr Lys val Ths Val Leu 10010529612218818 782494752 1 THSEMPFIRT <213> Artificial Sequence
<220> <3235 'fecombinant peptide <400> 178 Gin Ser Ala Leu Thr Gin Pro Ala Ser val Ser Gly Ser
Pro Gly G#p 184018 SertiePThr $ierSer Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr 202530 Asn Leu
val Ser Trp Tyr Gin Gint His Pro Gly Lys Ala Pro Lys Leu 354045 met lle Tyr Glu Val Ser Lys Arg Pro
ser Gly val Ser Asn Arg Phe 505560 Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr lle Ser Gly Leu
657%@@9 Gir{ Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser 859095 Page 54 00617
70018 sgquedge listing.txt Ser Thr Phe Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 100105110
<21G21379 <@1thif k0% kZrAuaPRT <213> Artificial Sequence <220>

<220 ) )
<223> recombinant peptide

<400> 173

Cys Ser Tyr Ala Gly Ser Gly Ilte Tyr val
1 5 10

<210> 174

<211> 5

<212> PRT

<213> Artificial sequence

<220> ) )
<223> recombinant peptide

<400> 174

Glu Tyr Ala Met Gly
1 5

<210> 175

<211> 17

<212> PRT

<213> Artificial Ssequence

<220>
<223> recombinant peptide

<400> 175

ser Ile Gly Ser ser Gly Gly Gln Thr Lys Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 176

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> recombinant peptide

<400> 176

Leu Ala ITe Gly Asp Ser Tyr
1 5

<210> 177
<211> 111
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<223> recombinant peptide <400> 179 Ser Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser
Glu 151015 Glu Leu GIn Ala Asn Lys Ala Thr Leu Val Cys Leu lle Ser Asp Phe 202530 Tyr Pro-Gly Ala
Val Thr Val Ala Trp Lys Ala AS Gly Ser Pro Val 354045 Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys
Gin ser Asn Asn Lys 505560 Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gin Trp Lys Ser
6570@%) Hjs Arg Ser Tyr Ser ARPEIN 081 hraqreie Giy Sa9TRFVal Glu 859095 Lys Thr Val Ala
Pro é\ lu é@ﬁseg-imogg@ggg@ 180 <211> 105 <212> PRT <213> Artificial Sequence <220>
<223> recombinant peptide <400> 180 Gly Pro Lys Ala Asn Pro Thr Val Thr Leu Phe Pro Pro Ser Ser
Glu 2%@5 Glugu.Gin %I&ﬁ&]eLys Ala Thr Leu Val Cys Leu lle Ser Asp Phe 202530 Tyr Pro Gly Ala
val Thr val Ala Trp Lys Ala Asp Gly Ser Pro Val 354045 Lys Ala Gly Val Glu Thr Thr Lys Pro Ser Lys
Gin S#&0xsn&<n Lys 505560 Page 55 D0617 70018 sequence listing.txt Tyr Ala Ala Ser Ser Tyr Leu

Ser kex TBF- R Glu,Gin T1@1 kysraeh bp Quo8Q Hi Argisee dyrpgr Gys & Val Thr His Glu Gly Ser
Thr Yal Glu 859095 5 10 15

ser Ile Thr Ile ser Cys Thr Gly Thr Gly Ser Asp val g]y ser Tyr
20 25 0

Asn Leu val Ser Trp Tyr GIn Lys Tyr Pro Gly Lys Ala Pro Lys Leu
35 40 45

Iie I'lte Tyr Gly Asp Ser Gin Arg Pro Ser Gly ggu Ser Ser Arg Phe
50 55

ser Gly ser Lys Ser Gly Asn Ser Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Glin Ala Giu Asp Glu Ala Asp Tyr Tyr g%s Cys Ser Tyr Ala Séy ser
85

Gly Ile Tyr Tyr val phe Gly Ser Gly Thr Lys val Thr val Leu
100 105 110

<210> 178
<211> 111
<212> PRT
<213> Artificial Sequence

<220> .
<223> recombinant peptide

<400> 178

GIn Ser Ala Leu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly GlIn
1 ¥ 5 10 15

Ser Ile Thr Ile ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu §a1 ser Trp Tyr Gin Gln His Pro Gly Lys Ala Pro Lys Leu
5 ' 40 45

met Ile Tyr Glu val Ser Lys Arg Pro Ser Gly ggl Ser Asn Arg Phe
50 55

.Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95
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Lys Thr Val Ala Pro Thr Glu Cys Ser 100105 <210> 181 <211> 110 <212> PRT <213> Atrtificial
Sequence <220> <223> Recombinant peptide <400> 181 GIn Ser Ala Leu Thr Gin Pro Ala Ser val Ser
Gly Ser Pro Gly Gin 151015 Ser lle Thr lle Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Ser Tyr 202530
Asn Leu val Ser Trp Tyr Gin Gin His Pro Gly Lys Ala Pro Lys Leu 354045 Met lle Tyr Glu Val Ser Lys
Arg Pro ser Gly Val ser Asn Arg B 50968 Seresicsel 15/ Sert&ly Asn Thr Ala Ser Leu Thr lle Ser
Gly Leu 65707580 Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser 859095 Ser Thr
Tyr B&irPhierGpd MyGly AthPhysoVal Thr W&y Leur 10951058110h«2¥8% 18@ <211> 110 <212> PRT <213>
Artificial Sequencé”l(é20> <223> Recombitant peptide <400> 189 Gin Ser Ala Leu Thr Gin Pro Ala
Ser Val Ser Gly Ser Pro Gly Gin 151015 Ser lle Thr lle Ser Cys Thr Gly Thr Gly Ser Asp Val Gly Ser
Tyr Z%%%%O Pa%e 56 00617 70018 sequence listing.txt Asn Leu Val Ser Trp Tyr Gin Gin His Pro Gly
Lys é Jro %}( Leu 354045 Met lle Tyr Gly Asp Ser Gin Arg Pro Ser Gly Val Ser Asn Arg Phe 505560
<213> Artificial Sequence

<220>
<223> recombhinant peptide

<400> 179

Ser Pro Lys Ala Asn Pro Thr val Thr Leu Phe Pro Pro Ser Ser Glu
1

Glu Leu GIn Ala Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe
20 25 30

Tyr Pro ggy Ala val Thr val éga Trp Lys Ala Asp Gly Ser Pro val
45

Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys Gln Ser Asn Asn Lys
50 55 60

Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser
65 70 75 80

His Arg Ser Tyr ger Cys Gin val Thy His Glu Gly Ser Thr val Glu
5 90 95

Lys Thr val Ala pPro Ala Glu Cys Ser
100 105

<210> 180
<211> 105
<212> PRT
<213> Artificial Sequence

<220>
<223> recombinant peptide

<400> 180

Gly Pro Lys Ala Asn Pro Thr val Thr Leu pPhe Pro Pro Ser Ser Glu
1 5 10 15

Glu Leu GIn §1a Asn Lys Ala Thr Leu val Cys Leu Ile Ser Asp Phe
0 25 30

Tyr Pro Gly Ala val Thr val Ala Trp Lys Ala Asp Gly Ser Pro val
35 40 45

Lys Ala Gly val Glu Thr Thr Lys Pro Ser Lys GIn Ser Ash Asn Lys
50 60
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Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr lle Ser Gly Leu 65707580 Gin Ala Glu Asp Glu Ala
Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser 859095 Gly lle Tyr Val Phe Gly Thr Gly Thr Lys val Thr val
Leu 100105110 <210> 183 <211> 113 <212> PRT <213> Artificial Sequence <220> <223>
Recombinant peptide <400> 183 Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
151015 Ser Leu Arg Leu Ser Cy2081d Ai8038, tsRHeReeThi BABIEXSer Tyr 202530 Ala met Ser Trp
Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 354045 Ser Ala lle Ser Gly Ser Gly Gly Ser Thr Tyr
Tyr Aler Asks SERVaE SOE56DY [ yseG I§rdBhd@ ThrAfe Sér AFGnASpPRABKSSEBETys Asn Thr Leu Tyr
65787580 Leu Gin Met AsH Ser Leu Arg Ala Glu ASp Thr Ala Val Tyr TyPCys 859095 Ala Lys Ala Phe
Asp lle Trp Gly Gin Gly Thr Met Val Thr Val Ser 100105110 Ser <210> 184 <211> 116 <212> PRT
<213%Aﬁﬁﬂ:i§?5eﬁder§§é 9@6??”7(5618@@%%@H‘sﬁf‘léj.t%?%?i%g 283Recombinant peptide
<400> 184 Glu Val Gin' Leu Leu Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly 151015 Ser Leu Arg Leu

Ser Cys Ala Ala_Ser Gly Phe Thr_ Phe Ser Glu Tyr 202530 Ala Met Gly Trp Val Arg Gin Ala Pro Gly Lys

Gly L&) éﬁﬁ*%“,%g ro Thr Glu Cys 28;’

<210> 181
<211> 110
<212> PRT
<213> Artificial Segquence

<220>
<223> Recombinant peptide

<400- 181

GIn ser Ala Leu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly GlIn
1 5 10 ' 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val Ser Trp Tyr Gin Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Glu val Ser Lys Arg Pro Ser Gly ESW Ser Asn Arg Phe
50 55

Ser Gly Ser Lys Ser Gly Asn Thr Ala ser Leu Thr Ile Ser Gly Leu
65 70 ' 75 80

GIn Ala Giu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 95

Ser Thr Tyr val pPhe Gly Thr Gly Thr Lys val Thr val lLeu
100 105 110

<210> 182
<211> 110
<212> PRT
<213> Artificial sequence

<220> _ _
<223> Recombinant peptide

<400> 182

Gln Ser Ala Leu Thr GIn Pro Ala ser val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile Ser Cys Thr Gly Thr Gly Ser Asp val Gly Ser Tyr
20 25 30
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354045 Ser Ser lle Gly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr
lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 65707580 Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Leu Ala lle Gly Asp Ser Tyr Trp Gly Gin Gly Thr Met Val
100105110 Thr Val Ser Ser 115 <210> 185 <211> 111 <212> PRT <213> Artificial Sequence <220>
<223> Recombinant peptide <4G§$78308i# Swopented THYIBH Pfo Ala Ser val Ser Gly Ser Pro Gly
GIn 151015 Ser lle Thr lle ser CyS Thr Gly Thr Gly Ser Asp Val Gly Ser Tyr 202530 Asn Leu Val Ser
Trp Ryn GieuGla Hs:=Pror@lyryuyssAta ¢ro Bys lPea 38404psMeetalefoynéady isp Ser Gin Arg Pro Ser Gly
Val Ser Asn A?rb Phe 505560 Ser GI@O’Ser Lys Ser Gly Asn +hr Ala Ser Leu Thr lle Ser Gly Leu
65707580 D0617 70018 sequence listing.txt GIn Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr
Ala @¢f Sde859095 G lsie S|yt ‘F%'rl VIgPReoGHe T 16 &Iy alihiSEysA¥al At Wak Leu 100105110 <210>
186 <2179 99 <212> PRT <213 Artificial Sequence 0> <223> Recombinant peptide <400> 186

ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile ser Gly Leu
65 70 75 80

GIn Ata Glu Asp Glu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala g1y ser
85 90 5

Gly 1he Tyr val phe Gly Thr Gly Thr Lys val Thr val Leu
100 105 110

<210> 183
<211> 113
<212> PRT
<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 183

Glu val Gln Leu Leu Glu Ser Gly Gly Gly teu val GIn Pro Gly Gly
1 5 10 15

ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ala Met ger Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Tep val
5 40 45

Ser Ala Ile Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Lys Ala Phe Asp Ile Trp Gly GIn Gly Thr Met val Thr val ser
100 105 110

Ser

<210> 184
<211l> 116
<212> PRT
<213> Artificial Sequence
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GIn Ser Ala Leu Thr GIn Pro Ala Ser Val Ser Gly Ser Pro Gly GIn 151015 Ser lle Thr lle Ser Cys Thr
Gly Thr Ser Ser Asp Val Gly Ser Tyr 202530 Asn Leu Val Ser Trp Tyr GIn GIn His Pro Gly Lys Ala Pro
Lys Leu 354045 Met lle Tyr Glu Val Ser Lys Arg Pro Ser Gly val Ser Asn Arg Phe 505560 Ser Gly Ser
Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu 65707580 GIn Ala Glu Asp Glu Ala Asp Tyr Tyr
Cys Cys Ser Tyr Ala Gly Ser 85898%/SEP%%r P enatsd 187 694% 99 <212> PRT <213> Artificial
Sequepge <220> <223> Recombinant peptide <400> 187 GIn Ser Ala Leu Thr GIn Pro Arg Ser Val
Ser &y Ber Bee@N BIH 1B30ISISer Val Thr lle Ser Cys Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr
20223@Asn1kyr Val Ser Trp Tyr GIn GIn His Pro Gly Lys Ala Pro Lys Leu 354045 D0617 70018
sequence listing.txt Met lle Tyr Asp val Ser Lys Arg Pro Ser Gly Val Pro Asp Arg Phe 505560 Ser Gly
Ser g}g gaf cﬁy*AgﬁUTl??lmé YeP e Phicl¥ SgY GMLERT65707580 &K AR Glu Asp Glu Ala Asp Tyr
Tyr Cys Cys Ser Tyr Ala Gly Ser 859095 Tyr Thr Phe : :

Ser Leu Arg l.eu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Glu Tyr
20 25 30

Ala Met Gly Trp val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45

ser Egr Ile G¢ly Ser Ser Gly Gly GIn Thr Lys Tyr Ala Asp 5er val
' 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Leu Ala Ile Gly Asp Ser Tyr Trp Gly GIn Gly Thr Met val
100 “105 110

Thr val Ser Ser
115

<210> 185
<211> 111
<212> PRT
<213> Artificial sequence

<220>
<223> Recombinant peptide

<400> 185

Gln Ser Ala Leu Thr GIn Pro Ala ser val Ser Gly Ser Pro Gly Gln
1 5 10 15

Ser Ile Thr Ile ser Cys Thr Gly Thr Gly Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val Ser Trp Tyr GIn Gin His Pro Gly Lys Ala Pro Lys Leu
- 35 40 45

Met Ile Tyr Gly Asp Ser GIn Arg Pro Ser Gly val Ser Asn Arg phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80
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<210> 188 <211> 99 <212> PRT <213> Avrtificial Sequence <220> <223> Recombinant peptide <400>
188 GIn Ser Ala Leu Thr Gin Pro Ala Ser val Ser Gly Ser Pro Gly GIn 151015 Ser lle Thr lle Ser Cys~
Thr Gly Thr Ser Ser Asp Val Gly Gly Tyr 202530 Asn Tyr Val Ser Trp Tyr GIn GIn His Pro Gly Lys Ala
Pro Lys Leu 354045 Met lle Tyr Glu \7/al SGEI%rASn Arg Prg)'Se( Gly Val Ser Asn Arg Phe 505560 Ser
Gly rG Thr Al L éq%_ii’ "'Lé*gI 972;7% 0 ?In Ala Glu Asp Glu Ala Asp
Tyr 55 I@&g@r“s’g %@‘f‘r??ﬁ er i%gfr 55&5% éesr ?%ed‘ < 1'%51 ?9’2 TS 99 <212> PRT <213>
Artificial Sequence <220> <223> Recombinant peptide <400> 189 Gin Ser Ala Leu Thr GIn Pro Pro
Ser Alg S_L%GII%S%:PR%?%@'%&W%@S@” 7:1_99133519%‘?”951"5}8191“ Ser val Thr lle Ser Cys Thr
Gly Thr Ser Ser Aspoval Gly Gly Tyr 202 Asn Tyr Val Ser Tha®yr Gin Gin HiS Pro Gly Lys Ala Pro
Lys Leu 354045 Met lle Tyr Glu Val Ser Lys Arg Pro Ser Gly Val Pro Asp Arg Phe 505560 Ser Gly Ser
Lys Sergsly Agn Thr Ala Ser Leu Thr Val Ser Gly Leu 65707580 Gin Ala Glu Asp Glu Ala Asp Tyr Tyr
Cys géf%erg%r Ala Gly Ser 859095

<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 186

Gin Ser Ala teu Thr GIn Pro Ala Ser val Ser Gly Ser Pro Gly Gln
1 5 i0 15

Ser Ile Thr 1le Ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr
20 25 30

Asn Leu val Ser Trp Tyr GIn Gin His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ite Tyr Glu val Ser Lys Arg Pro Ser Gly val $er Asn Arg Phe
50 55 60

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu
65 70 75 80

GIn Ala Glu Asp ggu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
90 95

Ser Thr Phe

<210> 187

<211> 99

<212> PRT

<213> Artificial sequence

<220>
<223> Recombinant peptide

<400> 187

GIn Ser Ala Leu Thr GIn Pro Arg Ser val Ser Gly Ser Pro Gly GIn
1 5 10 15

Ser val Thr,%%e Ser Cys Thr Gly ghr Ser ser Asp val Gly Gly Tyr
5 30

Asn Tyr val ser Trp Tyr Gln Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45
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Asn Asn Phe <210> 190 <211> 99 <212> PRT <213> Atrtificial Sequence <220> <223> Recombinant
peptide <400> 190 Gin Ser Ala Leu Thr Gin Pro Pro Ser Val Ser Gly Ser Pro Gly Gin 151015 Ser Val
Thr lle Ser Cys Thr Gly Thr Ser Ser Asp val Gly Ser Tyr 202530 Asn Arg Val Ser Trp Tyr Gin Gin Pro
Pro Gly Thr Ala Pro Lys Leu 354045 Met lle Tyr Glu val ser Asn Arg Pro ser Gly Val Pro Asp Arg Phe

505560 Ser Gly Ser Lys Ser GhPAGH TRHY A Lg%ﬁ%rﬂg%’i%%:}% | ey,65707580 Gin Ala Glu Asp
Glu%g ggﬁ %%rﬁ?pci(l/g%%?f_e&%ﬁ%ﬁ% %r%%gr 9 é %(r) ¥ Phe’ (?(5‘817 70018 sequence
listing.txt

Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser ieu Thr Ile Ser Gly Leu

65 70 75 80

GIn Ala Glu Asp GTu Ala Asp Tyr Tyr Cys Cys Ser Tyr Ala Gly Ser
85 90 g5
Tyr Thr phe

<210> 188

<211> 99

<212> PRT

<213> Artificial Sequence

<220>
<223> Recombinant peptide

<400> 188

GIn ser Ala Leu Thr Gln Pro Ala Ser val Ser Gly Ser Pro Gly GIn
1 5 10 15

Ser Ile Thr ITe Ser Cys Thr Gly Thr Ser Ser Asp val Gly Gly Tyr
20 25 30

Asn Tyr val ser Trp Tyr GIn Gln His Pro Gly Lys Ala Pro Lys Leu
35 40 45

Met Ile Tyr Glu val Ser Asn Arg Pro Ser Gly g81 Ser Asn Arg Phe
50 55

ser Gly Ser Lys Ser Gly Asn Thr Ala Ser teu Thr Ile Ser Gly Leu

65 70 75 80

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr Thr ser ser
85 90 95

Ser Thr Leu

<210> 189

<211> 99

<21i2> PRT

<213> Artificial Ssequence

<220>

<223> Recombinant peptide

<400> 189

GIn ser Ala Leu Thr Gln Pro Pro Ser Ala Ser Gly Ser Pro Gly Gin
1 5 10 15
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Ser

ASnh

Met

ser

65

Gln

Asn

va'l

Tyr

Ile

50

Gly

Thr

val

35

Tyr

Ser

Ala Glu

Asn

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Phe

190
99
PRT

Iie

20

sSer

Glu

LYS

Asp

Ser

Trp

val

Ser

Glu
85

Cys

Tyr

Ser

Gly

70

Ala

D617 70018 sequence listing.txt
Thr ¢ly Thr Ser Ser aAsp val géy Gly

Gin GIn
40

Lys Arg
55

Asn Thr

Asp Tyr

Artificial Sequence

Recombinant peptide

190

Glin ser Ala
1

ser

AsSn

Met

Ser

65

GIn

Ser

val

Arg

Ile

50

Gly

Ala

Thr

Thr

val

35

Tyr

Ser

Glu

Phe

Leu

Ile

20

Glu

Lys

Asp

Thr

Ser

Trp

val

Ser

Glu
85

Gln

Cys

Tyr

ser

Gly

70

Ala

Pro Pro

Thr Gly

Gin Gln
40

Asn Arg
55

asn Thr

Asp Tyr

25

His

Pro

Ala

Tyr

Ser

Thr

25

Pro

Pro

Ala

Tyr

Pro

Ser

Ser

Cys
90

val
i0

Ser

ser

ser

Gly

Gly

Leu

75

Ser

ser

ser

Gly

Gly

Leu

75

ser

Lys
val
60

Thr

Ser

Gly

Asp

Thr

val

60

Thr

Leu
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Ala

45

Pro

val

TYr

ser

val

Ala

45

Pro

Ile

TYr

Pro

Asp

Ser

Ala

Pro

Gly

30

Pro

ASD

Ser

Thr

Lys

Arg

Gly

Gly
95

Gly

15

Ser

LyS

Arg

Gly

ser
95

Leu

Phe

Leu

80

Ser

Tyr

Leu

Phe

Leu

80

Ser
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