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g Al A
F799)
A+ 1
WHolA IgGl Fc 9902 FAH+= FeRn-A3dA =4,

A7) WolAl 1gGl Fe 9L tholu (dimer)E A3t 2719 Fe Ev¢loz AR, A7) WolA| 1gGl Fe 4

9] Fc E=Wele FU EX M (position)?] 252, 254, 256, 433, 434, 2 4360)|A z}z} o}u]=AF Y, T, E, K, F,
2y 2 F33k3, A7) oA IgGl Fe 99 ofAld g6l Fe 9o w8 &719 H3e 2 74% pH 9 &
o 2 FcRnoll 2338t A9, FcRn-ZEHA .

A7 2
Hold [gGl Fc 9902 FAHE= FeRn-AIA=EA,

A7) WolA| 1gGl Fe 992 tho]lw (dimer)E A= 2719 Fe EWlQo s FAE T, A7) WolA 1g6l Fec 4
Aol i} o] Fe B9 oluwal AGe AdHE 1, 2 EE 39 ZAE oluxA I RE AuE=
71, FcRn-43HA| .

2T% 3

7] oAl 1gGl Fe g9 e] 270¢] Fe =mgle] ofmwal MEe AT 1, 2 B 30 7|49 ofvmit 44
2RE Zgzxog MAus= A, FeRn-23A).

471 ®olAl 1gGl Fe 999 Fec EHQl 5 st o] ofuiil AEe AERE 19 7|AlE ofv|xeit AE=

g7] WolAl 1g6l Fe 999l Fe =gl & shut ool opn|wdt 4E2 MIAME 20 7[A1d opv]iedt HE=

of

A7) WolAl 1gGl Fe 999 Fe Twel
o] Fo 7l Al FcRn-ZA A .

St ol4e) ohuial e NAUE 30] JIAE ohuit Hdw

ofy

A2&el lojA,

| WolAl IgGl Fe ge] 2709] Fe =mRle) opnlimat MAL MAWD 1o 7]A4# opn|ieat AR o] Fof
71 %1, FeRn-A A,

A7 8
A1 WA A7 F ol g ol YA,

A7) WolA 1g6l Fe 999 Fe =W91e & e & 259 Fe =uele] EU A4 297914 N-d4 kS
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7] FeRn-2 &AL 259 Agee] FeRn-2A A B2 w3sta, A7) Babe] Holw 504E s} EE % &
F9o Fec EW¢le] EU EAA 297004 N-912 ZE|7+S E3tet= WolA Ig6l Fe 99, ®=& o]9 FeRn-2% ©
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108kl Ao A,

A7) ZA7pA e Ao B% F L o] AY(allogenic islet graft rejection), YHE X =(alopecia areata),
A A 239 (ankylosing spondylitis), @QIX]AZFF < (antiphospholipid syndrome), A7PASA oft]<=H
(autoimmune Addison's disease), =3O (Alzheimer's disease), FIZFT AXA  ZIIEA
(antineutrophil cytoplasmic autoantibodies, ANCA), FAl9] z7}HS A3 (autoimmune diseases of the
adrenal gland), A7lH4 &89 E (autoimmune hemolytic anemia), A/FPHIAl 7+ (autoimmune

[e5

hepatitis), A7FA 94 A (autoimmune myocarditis), AH7FHIA T35 1745 (autoimmune neutropenia),
ZA7pAGAd Aol 2w 33k (autoimmune oophoritis and orchitis), A7PAYGA A E A= (autoimmune
thrombocytopenia), A7PH9A F=2|7](autoimmune urticaria), HAEH (Behcet's disease), FTEAIFAFA

Z % (bullous pemphigoid), A5 Z(cardiomyopathy), /&M =3 (Castleman's syndrome), Azje} ~
FF9 ¥ H A (celiac spruce-dermatitis), "R WY Hof] Z3Z(chronic fatigue immune disfunction
syndrome), Y4 SFA E54xA oA AW ZE(chronic inflammatory demyelinating polyneuropathy,
CIDP), AHa-2~Ez}-9-~%F3 7 (Churg-Strauss syndrome), SE-FAFHEZ(cicatricial pemphigoid), IHEE
&7 (CREST syndrome), 3¥Fs-3-HAF(cold agglutinin disease), FIZH(Crohn's disease), TS
(dermatomyositis), A A¥Z(dilated cardiomyopathy), 934 FF2(discoid lupus), F3EA FyH
2] % (epidermolysis bullosa acquisita), 2HA &3 IY=Z2EHYF(essential mixed cryoglobulinemia),
VIIT A Z3A(factor VIII deficiency), AFZAA-MH FEZZF(fibromyalgia—fibromyositis), AFA
Al (glomerulonephritis), Z#olB= ¥ (Graves' disease), Z% 1}#(Guillain-Barre), *IAHZIZTT
(Goodpasture's  syndrome), ©]2Hh<FH (graft-versus—host disease, GVHD), 3HAERE A4
(Hashimoto's thyroiditis), 3% A¥(hemophilia A), 524 A 2A14WZF  (idiopathic membranous
neuropathy), EWA #HAFZ=(idiopathic pulmonary fibrosis), EWA di3 7+4 AHZ=(idiopathic
thrombocytopenia purpura, ITP), WIFEZEHUA ZZHZ(IgA neuropathy), IgM ThEAZAEZ=(1gM
polyneuropathies), WA/l A4S (immune mediated thrombocytopenia), ZoF &< (juvenile
arthritis), 7}Fe}AM71H (Kawasaki's disease), W E|X (lichen planus), 743} B (lichen sclerosus), =4k
A 3 (lupus erythematosus), WU olZ" (Meniere's disease), EZAFT=AH (mixed connective tissue
disease), AN HHFEA(mucous membrane pemphigoid), T ZA3=(multiple sclerosis), 18 @x4

(type 1 diabetes mellitus), ©xHA EA74HZE(multifocal motor neuropathy, MIN), FF<FH=E
(myasthenia gravis), W&F9AHd FEA HFFHEZ(paraneoplastic bullous pemphigoid), JAFALHEZ
(pemphigoid gestationis), A4 HEA (pemphigus vulgaris), S99 ZE & (pemphigus foliaceus), o4 ¥1g
(pernicious anemia), ZAAthdEwd (polyarteritis nodosa), thdA=< (polychrondritis), tHAd =37+
(polyglandular syndromes), FwlEl24] ThdtE(polymyalgia rheumatica), ©HE#AEdTE 2 FJREY
(polymyositis and dermatomyositis), YA FAv=2EHUEZ(primary agammaglobulinemia), Y& B3F
A ZP7AWZ(primary biliary cirrhosis), A (psoriasis), 7 #A A (psoriatic arthritis), A4 thd

. =

AZF (relapsing polychondritis), #°]x %% <a*(Raynaud's phenomenon), #Fo]E]5F - (Reiter's syndrome),
Fulel 2~ 3A A (rheumatoid arthritis), AFE3o]=Z(sarcoidosis), 7Y Z=(scleroderma), HI1ANZFTI*
(Sjogren's syndrome), i1¥ 7] o]2] AX(solid organ transplant rejection), ZHAFFT-(stiff-man

syndrome), AAEWHFE3EX(systemic lupus erythematosus), EFFoF% " (Takayasu arteritis), SA4 X9

_4_
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43 ZA(toxic epidermal necrolysis, TEN), ZE]E &£& S5 Stevens Johnson syndrome, SJS), S5
A/ANAEEF DD (temporal arteritis/giant cell arteritis), XA dAFZA2LA A9H(thrombotic
thrombocytopenia purpura), A9 & (ulcerative colitis), XZ==A (uveitis), XA IFJHE 344
(dermatitis herpetiformis vasculitis), FEF7+ AxE" A
antibody-associated vasculitides), WRFS(vitiligo) 2 HAY
Folzl aFA AEEE A, Y A=,

¥ g3 (anti-neutrophil cytoplasmic

‘Lior:i

}55 (Wegener 's granulomatosis) 22 9]

ATE 12
A 108kl Ao A,

A7) ATbEel AR AAEAA Wk

\__6]
E =
RSN

=<9 (limbic encephalitis), ZF&(epilepsy), AlAEHF
(neuromyelitis optica), HHEZE-o]EZ3(Lambert-Eaton myasthenic syndrome), <& TFHEF
(myasthenia gravis), &-N-w&-D-o}~uleo]E(NMDA) &4 > (anti-N-methyl-D-aspartate receptor
encephalitis), - a-o}A]x-3-3}0]|E2A]-5-v|E4-0] ASAIEZ 20 ¢ Y o A| = (AMPA) 584 Y (anti-a-
amino-3-hydroxy-5-methyl-4-isoxazole propionic acid receptor encephalitis), XZW Z3Z(Morvan
syndrome), AlZA717F (neuromyotonia), QA7Td AR FHE Aol 7PAAA A HAH (pediatric
autoimmune neuropsychiatric disorders associated with streptococcal infection, PANDAS) % Z&Al &
A FA-##E Fol (Glycine receptor antibody-associated disorder) & o] Fo|X ZFo|A] AEE= 27pAS
A @ = (autoimmune channelopathy)l, oFdH2 xA &,

oN u2

AT 13

A 103l lolA,

37] FeRn-A A= 71 A zAleh SAlo] B Fd o gidAed Fojatr] e 20, Fshd A=,
7Y 14
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Al (leucocyte depleting agent)<l, °Fstd A&

A 148l gloIA,

7] PG A= B-AE ndAQl, ke 2AHE.
7% 16

A 153l oA,

A7) B-AlE2 mZAE dAelx, A7) A= (b1o, CD19, (D20, (D21, CD22, CD23, (D24, (D37, CD53, (D70,
(D72, CD74, CD75, CD77, CD79a, CD79b, CD80, CD81, CD82, CD83, (D84, (D85, Hi= (D86l Eold oz Adtst

= A, FEA 2A4E.

AT 17

137l lolA,

7 F7 ABAE DEAT(rituxinab), THEEF W (daclizumab), wHIEA T (basiliximab), FRRbH-
CD3(muromonab—CD3), <S1EH AW (infliximab), obd#]FH(adalimumab), L& (omalizumab), ofZ&]F5%

(efalizumab), WEe]F%(natalizumab), EAZFW(tocilizumab), olZ#FH(eculizumab), =%+
%

(golimumab), 7F47)5 % (canakinumab), $22El|7]5 % (ustekinumab), #&]FT(belimumab) %= 9]
230, g 2=

OEE‘

A7 18

oAl Ig6l Fc Y902 FA4%+= FeRn-A A=A,
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A7) WMolA| 1gGl Fe 949& $%o|%A (homodimer)E A= 2719 Fe EWlQlo g A1, 247t Fe &1
ole] oluiit A AEHT 20 7|AH ofv|iat AR o]Fo]F A<, FeRn-ZA A,

27% 19

A18%e] FeRn-d @A % FPHom SguE Bl wi PRAE TPHE, AMEG 48 ARg oA =
e

37% 20

o)A [gGl Fc 9902 FAEE FeRn-Ad3A =4,

A7) Wo A 1G]l Fe B9e ZZ2o|FAS FAS = 2719 Fe mvQoz FAE I, 7Hzto] Fe =v|Qle] ol
A2 s 20 7]AE opvnal AR o] Fofxar, N-dd Fh(N-linked glycan)Z dhf L= &

9] EU XA 2979 H-zty= Aol FcRn—ZJ_ZZ}Zﬂ.
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208 oA,

A7) FeRn-A 8 A= 2529 A41208+9] FeRn-A3A| 22 £dsla, A7) —Erz}q Aol % 50%5 N-14 =3
Egsta, A7) N-9d FEe st B ' RF] Fe =vi9le] EU 2AA

A|2182] FeRn-ZA kA 2L oFstxo 7
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oA 1gGl Fc 9¥9o2 FA4 5= FeRn-AIA| 24,

7] ol 166l Fe G4 BFIFAE Fsks 249 Fo ©lelo® F45 3, 2h2e) Fo Erle] ofvw
o= ]
=

2 Ee IS 30 7 AlE ofv] Al DR o] FoA =, FeRn-A A,

AT 24

A23%e] FeRn-AdA] 2 ofatx o &= @A e FIAE EFets, ArhEYg 43 g ofshA =
HAE.

A3 25

WHolA] 1gGl Fc 992 FAEE FeRn-AdAZA],

7] WolA 1gGl Fe 992 FFo|HAE A= 2719] Fe =Hde Fc Z=r|Qle] olm]ix
MEE AT 390 7IAE olu|Ail MER o] Fojxx, N-AZd S 3y e E BT Fe =H¢
o] EU 9% 2970 B-&5E= A2, FeRn-ZA3HA .

2

(<3

A7 26

A|258 o] oA,

’47] FeRn-A A= 579 #1258 ] FeRn-A 3] F45 £3star, 7] #29 Aolx 50%% N-914 21+s
F3tatar, A7) N-d4d e st mE 5 59 Fe L9919 EU EAA 2970 R&EE= A<, FeRn-2 3k
A .

A 27

A258 Tz A|2682] FeRn-Zd3A] 2 ofstqoz 3gu= 9 e FIAE s, Arpdy A3 x5
& FEH 242
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A1 WA A7E, A18F, #2038, #2338 L A258 F o= g 9] FRn-AIAE IZH3t=, ik B4 =

A7 29

A288e] dlat BAb i BAES e, @ g

A+ 30

A288e] @it FA} T BAES X, dElE S5 AX
AT% 31

A29%ke] Wy WElE xIshe, 9ElE S5 AX

A+ 32
FcRn-ZA A7} 3 H =

A A .
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9o 20139 129 249 mZ 71EY 61/920,5475 5 Ao R FASIH, o=
]

A 28 16 FA o] de] 5HA A vdd A
[e=]
-

3+S 3t} (e.g. Junghans, Immunologic Research

A7) 1gGe] dANA Rzt thE FAddmde] 3 wiglre] Al ez Zdojzith(Roopenian et al., J.
Immunology 170:3528 (2003); Junghans % Anderson, Proc. Natl. Acad. Sci. USA 93:5512 (1996)). o]# gt
0 W7 = =A== Fe 84 2Q FcRnoll 196G Fe o] Agtgol 7|213%kc}.

FcRn7b & EA 1g6E 9 AAole] ERNAXE FEAQJ] AL EFo= shxuk, 3 A4 Ig6e] &
£ BAE7]) 9 7l E @t FeRne SA123ME IgGell Adstar, Alxe 8oz HEHY] il frlelS
oM, EUWNAIENA AstE AhE/NA [g6E BEFT. A7) 2Ato]ZFH S 1g6/ FeRnol A% 282
X 9 Ae g4 pHAARY 4 AdZ=F2] pHell Al 73k FeRnoll 29] 1gGe] At 9J& Atz 93] 3%,

1G] 8% FEAF b5 Foknol $AE Zakshs SEel =9 @ u, MAY e Fal WAYZe
H

SEA g, wEd gad @3 wrlE 1 Aol &

grrolZH S WA ste] 1gGe] @3 w1 E ARtk oloflufE}, FeRnoll 29 1g6e] ZAdS ZA3A|3 8= A
A7 v A, dAFA 2 5o A - vy 28-S 2E, AE T owsted 8 . ddE,
IgG Fc7b FeRnoll ZA¥sle AL 283 ste WS FeRnol ik gk 3o A4S 33 (E £
W02002 / 43658 ZZ). FcRnoll Asal FeRn 715S Agsste Felo)l= m=d SRIHJT(AE £
US6,212,022 2 US8,101,1865 =), &3+, 73% Fckn 23 2 749 pH IS 7HA = WolA Fe &8
AZ xsstes AA Aol Igt FA7F ReRnol IgGoll Zdsls RS Add3sts A4S Fesdu(ds &9
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g J§
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o, A7) ZAELS AUy o g WolA Fe 99, & 9|2 FcRn-
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A4l FcRn Z3AIth. FcRn 23
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ANAE FcRn A&A= A - w7 Aol gk o] FeRn A3A| 2AES] A% 2 483 X=2s
frejsith. & 5o, & dHol JfAlE FeRn A3AlE A9 vl S2EYH (IVIG), A - w7 &
AA] AzmEY ¥ A B ZFAY vk, webs, AAE FeRn A3AS] &340 Fo%S IVIG
o R ZE F g Ao, AgHez VieGe A3t FoIREEE e 2 GASz, gt wx-ux
t}ekst(batch-batch variatio)7} dojdth, E ko] AAE A E9 FeRn d3AE waghd, Axgo= B4
stAY, st o= A £ o3, ER u gdeith. & dHelA A upel o], & o] JlAlE FeRn
&A= Vaccaro et al., Nature Biotech 23(9) 1283-1288 (1997)cl A9 nle} & WolA Fe ¢+84= £
et WA ol Igh FART R ¢ aadelr),

whebA ) gk ST, B e WolA Fe 99 E= o9 Fe A% wiS
A, 47 Fe 99 T 9He BU 44 254, 252, 256, 433, 434 2 4369

A

F, 2 YE 23star, 7] Fekn A@A= AA Aol A7t obd A 542

ol

=2 g ~
£ o
S, o ol

)

b o o rhe ;Jgrﬂx‘i_

b
il

St ©ElE FeRn A&A|, o7]
ZVZy olu Ak Y T, E, K,
3= &2 E FeRn AIAE A

LY

B2 HE 8

EA AAl GHolA, FeRn AgA= A 7bH 99 = CHL TS 2388H7] Zerh. 54 AA] delolA
FcRn A&A] =] Alz~ER] A7|E 2383814 gert. 54 AAl SHdlA, 47 Fe 992 [g6Y Fc 99 (dE
o], I3t IgG Fe Fd)olth. 54 AA] FelollA, 7] Fe 992 1g619] Fec 949 (& 50, Q19 IgG1
Fe 99)oltt. 54 AAl FelolA, 7] Fe 992 7H2} Fe 9ol

A, FeRn Z&A= SEQ ID NO: 102 AW Hs= ofv]ieit A de] WolA| Fe Fo& X},
A, FeRn A3 2482 7] WolAl Fe 999 Fe =wldle] opmit A 92 SEQ 1D NO: 1,
, B = obal AR o] ol A= WolAl Fe 9

AE= 47] obvlisk SEQ ID NO: 28 A oAt o 5= WHolA Fe 49l Fe Z=wQle] o]
Sk EE 7HA = WelA] Fe oo o] Foliin,

o
o

=4 AA GO A, FeRn Z3HAE= Fe 2ul =ga o] e] ofld g6l Fe ole] Hstwo] Ajxdozm WA
(S7F £ #4)E Fe F8AdA Y] JAstes 7= WA Fe 993 233, 54 AA] dejolA, ®WelA
Fe= (D16ac] thetel Z71¥ W= s,

E4 AA oA, A7) FeRn 43A= EU EAA 297049 N-d2 F7he Fdhalx &= WolAl7} Fe 9
98 33, EA AA SElol A, FcRn Z3A= EU £AA 297014 o] F=A3} N- 44 ZIHS Edete=
WHolA Fe A9S Xgraltt, Ex Al FejolA, FeRn A3 A= EU XA 29794 vlo] A8 GlcNACE ZEA] &=
N-974 Z2-S 2338k WHolAl7} Fe 998 £33t

E4 A Fejol M, FeRn AdAE whztr] o] dZ4% WolA Fe 998 £33t 54 AA FejolA
A7) 7] AgRe ZYddd FEE T Alg g3 dRvs ¥33ig, B 2 FeRn A3A 2AHES
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gle|o] E (anti- N-Methyl-D-aspartate, NMDA) =&-A| <3, - a-o}H]|=-3-3}0| Z=FA]-5-H & -4-0] AFALZZ
2304 A= (ANPA) 84 HF, B S3F, AATNEAS, A o 2 BEE 2ol Arhdd 4l
7373217 (PANDAS), 2 FElal 83 &A-A% Aoz o|Fojxz Fo RN EH Heldr}
EA AAl FelollA, A7) FcRn ZA = didAol EA e o8 o2 F715Q A 8AE T, 54 A
Al FElAIA, 7] F71AR0 X EAE F-AFA etk A AA FHoA, 47 FIHE AsAE BEAIY,
gZe s, gAY, F2x%-cd3, AZHA, o iy, ewesy, JdIEFv, Uy, EAF
e, 9Ty, MR, $2E = g Fgeltt. 54 AA FEelA, 7] F7H
o] X BAE 3 , A7) A N gAE B-AE g ZgAoltt
E4 A HolA, 7] B-AE wWE e = dAZ, &89 (D10, (D19, CD20, CD21, (D22, CD23,

(D24, CD37, CD53, CD70, CD72, CD74, (D75, CD77, CD79a, CD79b, CD80, (D81, (D82, (D83, (D84, (D85, H+
(D86ell Eolz oz Aglsl= Ao},

CE SwelA, X ume ¥ wgel nE FRn-d@AE AmYss 9t BAS AF@t 0E S, B
e FeR-2PAE Qmgehs A B4 TPk 9d WuE AT, 08 SudA, B uge
FeRn-2@A12 Qlmdshs a4 248 Lashs wd g s

T 18 Alo] =8 A dsold EdolA A (FR70-hlghl) el a3 G049 Fc- Abdeg % HEL-Abdeg® &
e dAsIE A AHE =AY

= 2% cynomolgous o] F 1969 A FFo|A 9 Fc- Abdeg % HEL-Abdeg? &3S ZAAs:= Ad AxS
Ak

= 38 243 A3 cynomolgous Yso] LHTl G=X]o| A 9] Fc- Abdeg % HEL-Abdeg®] &IE vepulith.

4% cynomolgous Yzo] F¥ 2 A (FR70-hlgG1)e] % F=FolA9] Fc- Abdeg 2 IVIGY] &3E ZAAsI=
Ay Aas A,

% 5% ELISAY] A7} Fe-Abdeg, Fc-Abdeg-POT®} Fc-Abdeg-S239D <17t CD16ao] w3k / 1332E9] X 3le=Z H]
A BT AS YERAL

= 62 ELISAY Z3}7} Fe-Abdeg, Fc-Abdeg-POT % 3 (D16-28 913+ Fc-Abdeg-S239D+% / [332E¢] X 3lo=&
Hlal 24 3 AS YA,

= 72 Fc- Abdeg, Abdeg-POT¥}2] Fc- AbdegS239D /& = w7} (Promega)?] A 7]¥F ADCC B|EH AE 7
AWS o] g3ato] 3 (D20 F% ADCC AlZo] 1332E9 &3S AAstE A8 AES £A3},

= 82 Alg FuellAl (D70 + U266 MEE 3 (D700 93] f%= &3l Fc-Abdeg % Abdeg- POTS] &3E ZAA3}
= Ay A9E mA]d.

H

9= WA A 7AZd ge A4 FH EddA did T4 e Fe- Abdeg, o] Fe- Abdeg-POT, <] Fe-
Abdeg-$239D / 1332E % IVIGS] m3E ZAAsI= A3 A¥s

5= 102 Fe- Abdeg®] elA1#Ql A o]z} AAlo] A2 vpepuitt,

rr

wg s YA fek FAE Q] Ul&

Woabg o Agtgk FeRn AdA 2AES AlFdc). o] AL dubxg oz yoE

7te Hztwe 2 FAE pH oFEE FeRnoll So] Fo= F , EE

stoh, B dg e EEhe Who] FEH oz vxstE wEl®E WolA Fo JH(dE B9, EU EAA 252, 254,

256, 433, 434, 43604 oluj:=2te]l Y T, E, K, F ¥ Y& ¥¢3= WolAl Fe 9 H

P = A o] IAEY BHop et} & U] FeRn AIA 2AHEL 53] Fc
g

0O

1 Ll A=
o], A 2 Wi ol=di) e €3 FEs ALATIEH 53] fF&sith. wheba, 2 3w 2 ddd JiA
¥ FeRn A@A 245 AH8shs A-vi7) dh(d 2A7F |19 A3 o) Aawys Aedvt. =3, & 4y
2 FcRn A3 24& 2 FeRn A3 2425 £¥eh= o4 A=) xS 9% Fekn 434 24=5
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[0063]

[0064]
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g 7t =HRlE E3bsle sl o] Frte AE =Rl e o] ZAdE Fe WolAE xdEE 99
o] Sit}.

o= Fc ¥4 2 Id MAE FeRn 2EA] 2 E AFEEE HolA Fe 998 A3 8 ¥44E 43
o dukdo®  Fe 99, & FeRn-o] 23 @AL 7t of=z2E A 7]Qldttt. Fe d9o] dE £
Fase d99 e IHF T Fde F AAF (o v, GE, 7, 7Yel ¥3) T ] - A%
AHAF (s Ed H9A, d5ol) F)9 oRuF2EHOZRE FI @ = JdSE olslsiopdttl. =E, Fe
P EE B2 I, Ig6, 1gD 2 I[ghE X3 ol F =22 EH o 2 IgGl, [gG2, [g6G3 F IgG4E X33}
E ORI EEY olo)2EYS EEse o|F-IFEEY oA AAAE 5 otk 5F AA GH A, A7
Fe 992 1g69 Fc 99 (dE 5o, AT Igt dG)olvk. 548 HA el , 2 FC 992 18619 Fe F4
(& Eof, QA3 18619 Fd)olvk. 54 A djellA, Fc 99 o8] Fe J9o dF5 xFst= 71H 27t
Fc gd9golt}. 7lde} Fc 999 Fd3 o+ B O Fu F3ow =99 US20110243966A11 714 €}k, Fe
P FAA AEE (dE 5ol A9 dA 9 FAA AEE)Y tdd TR A2 Fole dF9
FE 2 AN & vk, 2 Aol W= uiY fdA HolAef Fo 99 o WolE st ALR o3 =
Zo|t}.

Fc 90l ¥ #AAY yRrHoz o5 HA3e FeRN- 2 ©AS A k4] 2 4= v}, FeRnoll 2gsle=
FC-99 el 582, dF 5o 44z «4uzl ELISA 2% 24 7«S B39 238" v

A
FcRn A&A 9] Az 7FeAdS FEA717] HslAe, Fe 999 v olst A Al=HQl 7E XA &+
Aol upgAsity, webA], 54 AA] FEjA2 FC 999 A Al2HQl 27| E EFeA] e,
gl = SKe3 3= WolA Fc
NAE FeRn A&A 2AdEA A 4 vk, 54 AA] GElo A,
m E
hl

4 Al FH
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3
oAl Fe 992 opvmit w7, A%, 4t
o

@l Fe =wlQle] opvial A SEQ 1D NO: 1,
= d 574 AA FElellA, FeRn- A3Al= WolAl Fe @99] Fe
Qo] opw:Ab A2 SEQ ID NO: 1, 2 Hi= 308 ARuE= opwiit AAR o] FojA)= WolA| Fe 4o

x 1
oAl Fe e o] vl AARL A1) opvieil A
SEQ ID NO olm =t A Y
1 CPPCPAPELLGGPSVFLFPPKPKDTLY ITREPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQYNSTYR

VVSVLTVLHQDWLNGKEYKCKVSNKALPAPTEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALKFHYTQKSLSLSPG

2 DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLY I TREPEVTCVVVDVSHEDPEVKENWY VDGVEVHNAKTKPREEQY

NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF

YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALKFHYTQKSLSLSPGK
3 DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLY ITREPEVTCVVVDVSHEDPEVKENWYVDGVEVHNAKTKPREEQY

NSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVESCSVMHEALKFHYTQKSLSLSPG

BU A 252, 254, 256, 433, B 4349A] 9] opn|ibe WEEA.

54 A FEjelA, WolAl Fe g9 F7F Fe 8 oid wAdd 23 MAstm(ds 5o, T7F = 3
Z)7FATE. WolAl Fe 492 3l o] Fey F8A, & E°] FeyRI (CD64), FcyRIIA (CD32), FcyRIIB
(CD32), FcyRIITA (CD16a) %! FcyRITIB(CD16b)ol gk MAs Ajt Aste(dE 501, S7F &5 #2)E 7

7 %
A 5 gtk 7k Fo £8Ad U@ AREE A Qoo A% 94 FHS AT S 54 44
Bl M WolAl Fe 9] ofviite] M WAL 5 AN FeA g7] WolA] Fe JGL EU 182 o
3 AW E 234, 235, 236, 239, 240, 241, 243, 244, 245, 247, 252, 254, 256, 262, 263, 264, 265, 266,
267, 269, 296, 297, 298, 299, 313, 325, 326, 327, 328, 329, 330, 332, 333, % 3342 o|FoX &= To=

_13_



[0065]

[0066]

[0067]

[0068]
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FE Aess sy o] XA AMAA AFAoz dojubs opn|xat AV|E Eghsht, deglxoz 4] Fe
FAL 2 7|E ForolA FdAtol Al FA] Frhe] 2/ EE vE YAA clFH oz whAlE ofu|sl IV E
233 490t} (see, e.g., U.S. Pat. Nos. 5,624,821; 6,277,375; 6,737,056; PCT Patent Publications WO

01/58957; WO 02/06919; WO 04/016750; WO 04/029207; WO 04/035752 and WO 05/040217, 7] W&e = A
7F e Faz AL . 5EA A FHeA, 7] BolA Fe 99 Aok e H-HAo R o]Fojx
£ olmwal IS ¥gIth, A ofmidt 7] Kabat oA AW® EU ldxo] os] @HHE 234D,
234F, 234N, 234Q, 234T, 234H, 234Y, 2341, 234V, 234F, 235A, 235D, 235R, 235W, 235P, 2355, 235N, 235Q,
235T, 235H, 235Y, 2351, 235V, 235F, 236E, 239D, 239E, 239N, 239Q, 239F, 239T, 239H, 239Y, 2401, 240A,
240T, 240M, 241W, 241 L, 241Y, 241E, 241R. 243W, 243L 243Y, 243R, 243Q, 244H, 245A, 247V, 247G, 252Y,
254T, 256E, 2621, 262A, 262T, 262E, 2631, 263A, 263T, 263M, 264L, 2641, 264W, 264T, 264R, 264F, 264M,
264Y, 264E, 265G, 265N, 265Q, 265Y, 265F, 265V, 2651, 265L, 265H, 265T, 2661, 266A, 266T, 266M, 267Q,
2671, 269H, 269Y, 269F, 269R, 296E, 296Q, 296D, 296N, 296S, 296T, 296L, 2961, 296H, 269G, 297S, 297D,
2097E, 298H, 2981, 298T, 298F, 2991, 299L, 299A, 299S, 299V, 299H, 299F, 299E, 313F, 325Q, 325L, 3251,
325D, 325E, 325A, 325T, 325V, 325H, 327G, 327W, 327N, 327L, 328S, 328M, 328D, 328E, 328N, 328Q, 328F,
3281, 328V, 328T, 328H, 328A, 329F, 329H, 329Q, 330K, 330G, 330T, 330C, 330L, 330Y, 330V, 3301, 330F,
330R, 330H, 332D, 3325, 332W, 332F, 332E, 332N, 332Q, 332T, 332H, 332Y, @ 3324 2 o]Fojx&= ok
E1 /ﬂa}:‘z_h:} /‘\j5_|u7§12_§7 /8.7] Fc o:}oﬂo 27}% o7 tﬂ/\:\:‘— EHO}ZJ o7 E_aqoﬂ/q D}o%z],oﬂ;” oliqz H]_gjo‘j
o7 o]lFod oAl VE EFE 4 Y. (see, e.g., U.S. Pat. Nos. 5,624,821; 6,277,375;
6,737,056; PCT Patent Publications WO 01/58957; WO 02/06919; WO 04/016750; WO 04/029207; WO 04/035752
and WO 05/040217, 7] W€ 1 AA7F Zo ZuZ <gHT)).

o2 &elzl Fe WolAl= strlel JHAlE Aol AFHEA ¥ & o] WAE FeRn A3Ae] A2 4 ST,
Ghetie et al., 1997, Nat. Biotech. 15:637-40; Duncan et al, 1988, Nature 332:563-564; Lund et al.,
1991, J. Immunol., 147:2657-2662; Lund et al, 1992, Mol. Immunol., 29:53-59; Alegre et al, 1994,
Transplantation 57:1537-1543; Hutchins et al., 1995, Proc Natl. Acad Sci USA, 92:11980-11984; Jefferis
et al, 1995, Immunol Lett., 44:111-117; Lund et al., 1995, Faseb J., 9:115-119; Jefferis et al, 1996,
Immunol Lett., 54:101-104; Lund et al, 1996, J. Immunol., 157:4963-4969; Armour et al., 1999, Eur J
Immunol 29:2613-2624; Idusogie et al, 2000, J. Immunol., 164:4178-4184; Reddy et al, 2000, 1J.
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g2 g3 A8 Axs ouat. 4xF 5229 F S BB % Zuase) 4yedA, gol
CAES AE werel WA Wl WAEA wE o 228 UEhlE ouE AT

VAE A Fekn AFAE 5 ofwl 2ucke A C oAy A AZE BE e Al
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A Al A, FeRn A& d@o] AHEHE 5 Al 2kel
T Ab=ell 7P A9 5 w5 Ax e A4
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(F7o] #2¥ WA 22l DHFR wholy =), HELA (Q1ZF A A F<b), OV

2 CVIY %A)), RI610 (F3+o] #AE] A o}A3E) BALBC / 313 (wp$-2 A§ olAMZ), HAK (A A%
), SP2 / 0 (Wp-2= F5F), BFA - 1c1BPT (& W¥] ME), A (A "H2Z ), 293 (A3 A7) & X%

SEAIRE, oldl g E A kerh. A AAdelA, AEF= WAE Y3 AsE A
FcRn ZA3&A (o PER.C6.RTM. (Crucell) WX FUT8-350}% CHO AEF (PotelligentTM A1) (Biowa,
Princeton, N.J.)). & AAlde]A, NSO M2} AFEE F=Qltk. CHO Al227F §3] vigasitt. 5 AlE 8l
g MY, v 22 £33 Aol &3 EEelA dibq o A8E 5 gl

Aek Aol 4] Qs B

Al o
A 3 FS A% Ve T gAldl FAH don, oF 5o U dE Y =
kg e A& wwk whgUle A, 3 EE A wjdE, o & EESAY oprtE o s wlela R HE E
= Ay FtEA FF S, volaw MAes T, o3 F 2/ T EHss 2P = &
o DEAE AEZ2~ %/ EE (WY) e A=2nE a9 E B3 dF 59, A 97, o] uF A=RnE
gy, AzvE a9 E 98, 54 A2vtE ady ges AA & Fn

FcRn A3HA|E IQsels G4 E Ea Ao T g8 X A8 Axel 22 v - T&F AXor 2dg 4
Ak, oldol oM ) Al 2L e GAE MRS ¥ LHFE HEgE 2 IS oHE £ IS
Aotk & wiA i waolA] wigd ol WPEA A vtHEol, ol Ardel F updy s A
BEg 2 (Bacillus subtilis) 59 2r#3; wl® F¢; A4 7o 2 AZFAAFezA Fe BAS £
et m=g 4] dhelEolel A LEEW, FeRn A3A Ao X7 € d5S oldEd & As Aol
FcRn AgAle] AAl, &8 F 7|5 A2 Zgsforstt. F7Ho=, A9 A&, 18 vAEE 2188 5 3l
. g2 A% $7F BdHem AgE F JAT AFFERRle]a AlEu A, EE dukHl W aRvt b

Aurdow 8 MR FlH AR

o] WERT ol Fokn AT ¥ AE E: 9 34 wRe Ased Axg v
ool 1, FeRnol AAIE A9 88k 4ol olsl A4

A
oo 8

AA 1: Alo]=EAL AgoldlA EA Is6 FFolA 2] Fc - Abdeg | a3}

Z¥Zy EU EA A 252, 254, 256, 433, 434, H 43604 ofn|=ak Y, T, E, K, F 2 Y& *¥38}=(FC-Abdeg; SEQ
ID NO : 2) 9zt & - &z Ig6 (HEL7}-Abdeg) 9t 217t 1gG Fe 999 (FC-Abdeg)2] ElolA o] &3
[g6 oA abe Atz Az dEolda S48, FAA R, AlolmEAL Aol & - F (D70
hlgGl EdolA A2 Img / kg AWom T4 FALZ B9 tH(FR70-h1gGl; Oshima et al., Int Immunol
10(4): 517-26 (1998)) . TE(LF 9 2 Y=o])o] 7 mg / kg Fc-Abdeg, 20 mg / kg HEL-Abdeg, "= PBSE
QF ol F4 sk, 1A WA FHs Fdsta, TES 10 m / kgo] HFIE Fosigdrt. o AME
(150 pl1X3) Fof 53 Aol AFASIAL("AM HE&F") S Fostal, 59 &5 F 5 &, 2 A3, 6 AlgE, 24 A
7k, 48 A7, 72 A7, 96 AIZE FO120A1ZE A A FH BT, EFo)A] FES Folo] (X DA FA FE

mCD70 A3 ELISA % dolg &% AulE st St AfolmgAzoA F g6y d¥(x 2)& 573
shoich. olejgt 4glel Aol Fe- Abdege] Eo]A AR ¥ G802 HEL-Abdeg E%FS HAILS B
o] F1},

IgG A= F8 9o §3te], FcRnd T3 &% 844 (Chaudhury et al., J Exp Med. 197(3):315-22
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(2003) FcRn7}b IgG-FC @ &Rwz A5 zhg WHie] xlo]Egl =Ald dold 4 9= A3 (Andersen et al.

Nat Commun. 3:610 (2012))& ¥&3tt}. 7/idd oz, 45T FcRnoll A3 28-S Wal|slx] gofof Ex} Abdeg—
W3l Bals Algste] ARE 1gGe] glAfo o the 7Hdol ERIHAT. Ak @FF
AbdegE Zt31 hligGl A9 JadS Holx| &yr). w92 AA ] A5 (Patel et al., J Immunol 187(2):
1015-22 (2011)). 7] AdelA, <77 5 Eg F9 9458 F 4 -3, 3 4 25 17A& 54 9k, o5
AFet FASHAl, &R Ao Z W37} Fe-Abdeg %+ HEL-Abdeg 2] (& 3 Fx) o]F A &9k

g
ot H
o
N
(L
?L'
)4

=0
o+

o ‘301]*194 Fc- Abdeg®] 3A-3}¥ &5& IVIG Bl 3} . 58], Alol=E7 s Aol (2§ |7 2 dF

) 70 mg / kg Fc-Abdeg =& 2g / kg IVIGE‘r A Fol 2 ¢ ol 1 mg / k= E#o]X3A (FR70-hIghl)<
ol owu} Fe-Abdeg % IVIGS] 59} 4 A% B9t S, nt / kee) F2 Fol sgirk. Fol
(3X150 pL) AEL Fol ( "Abd H&F" 5 & Holl AFstar, 59 948 F 5 &, 2 AR, 6 AR, 24 A
7k, 48 AIZE, 72 AIZE, 96 AIZE, 120A1%F 2 168A17F iﬂ%é& . EdolA #¥ mCD70 - A7 ELISAe] <]s) Z
A (= 4) Fo Aol gkl &3 stk A &>l IVIG AE (2g / kg)oll HI8) 70 mg / kg Fe-
Abdeg= AT FdE EFoIA AAY £=F UrEhHL Tk, BHop FEHoE AA T F AAJTH95%
tracer clearance in 4 days for Abdeg versus ~75% in 7 days for IVIG).

e %?;

o]

AN 2: €17 CD16a & F CD16-22 13+ Fc - Abdeg X3lEdA o] o|FFmA3le &3

hCD16a & Fc-Abdeg®] A% 3w E AAI o] F7A3t FE (FC-Abdeg-POT)ol Mt 2 A& ol A
Fc-Abdeg= WolA| 3 HoF+= EE FeyRsol digh X187} (Fe-Abdeg-5239D / I332E)E 2E3Fsit). =,
Al AX ZO]EE 100 ng / o] ve®l wE& vd 23 9E (ThermoScientific, 31000) .2 FE A]7]
34 CollA WA vl BIGlTE. o g, ZHCEE A2 2 AIZE T PBS + 1 % FHAIRIS R A ShSiT).
o]ojA] | H] Q. El h(D16a2] (Sino Biological Inc., 10389-H27H1-B)Z 100 w0 / e} 250ng / m¢ &< (PBS +
0.1 % ZHAIQINA 8]4)& FEdolEd Hrtstar A2 o]do 1 Alzk &<t AFwo]ld skadet. F71 A ztest
Fc-Abdego|tt Fc-Abdeg-POT fx} (1 uM- 0.005 m)e] &% FlE AE33lrh. h(D16adl] vIIE S H713}e],
HRP A3 94 v} &8 38 - Q7 Fe 34 (Jackson ImmunoResearch, 109-035-008) (¥ 1A]ZF RTOA 34
PBSel 1 / 50,000 + 0.1 % ZHAIRDE AH&3ted A= sk3ith. 100 w& Ay 2% H3P TMB (TMB #S SDT-A12F).
ZHolEZ Z#9 100 p0 0.5N H2S04¢} 0D450nm =73 H7F 10 & <k aAFH|o)Ad slgvl. EC50 e 2=
HE ZeF AZEOE AMEalo] zﬂo}@ﬂr = 5o glolA, 1 A8 e] A= hCD16a (EC50 ™) Fe-Abdeg-
POTol T3+ EC50 = 13nme]>o] thdt M 3}=oll 4> 30 wj 57l= FC-Abdeg #AF Axto] BFFAINE TA] F3 4
3} Fc-Abdegell thdh 0.4puM). oAtHZ, h(D16a & FC-Abdeg-S5239D / I332E WolA|e] A3 3}x=7}t opdd
Fc-Abdegoll ®l3ll 57} 3F&lth (EC50 = 6nM).

Z

Aeet nkop o], Fd (D16-2 digt AF Mg FIdd A A4S At (A= AE ALE 50036~
M27H-B)E T3tith. = 6o AAE Ao A= thA] S7F HSEE Kol of FF st WolA| ofAF 9 Fe-
Abdeg (EC50> 100 nm ©§ EC50 = 1lnM)ol ®]3l. Fc-Abdeg ¢1%7+ CD16ac] Z3g #Zo] Hls] F& ofA & oo
FC-Abdeg-POT2] mCD16-20 thd+ 3} wolxle] w) Z7b. o] &¥h= <1k} 3 (D16 (EC50 = 2 nm) 25 oA
3 Fc-Abdeg ©]%} 3= H]S=23 w) FS7}7HS FC-Abdeg-S239D / 1332E ol (EC50 = 2 nm)ol] W3t @25

oAt

A7d @A BGA A7) FAsk @A Feks B AH] Q7] Wl A7) 2 hF A vhA GFo
AR BAFEAT WG ABS F%. NK AZA} WG GAe] 45 4§ % PRI £ AF)

©] Fc- Abdeg®] 5= F ADCC 719k #A el A 37} 33itt.

A& ADCC 71AF A& HAA (Z=2 W7}, G7016)7} Fc-Abdeg, Fc-Abdeg-POT¥} Fc-Abdeg-S239D / 1332E2] 74 A=
hCD16a A3 A< fﬁ,ﬁ}E ol AFEEY. &, WF (D20 ©HES Raji AlE (EF AE)E 100 ng / meo] &
CD202] &4 hCD16a (o] FE] Alx)E LRt A B4 v=5 S7F 60,000 Jurkat AEES Wi skl
Axe Aol ADCC &5 542 AE 13 AMsE SAste 37 ° CollA 6 Azt &< sk sigleh. FAH 2
A ANE A (& 7 Fx)] FASH % + 100 ng / @& -CD20°] ©J3] Do Alzo| thate] EX k. ©]
218 Fc-Abdeg-POT3} Fc-Abdeg-S239D =5 / 1332E &&% o2 Jurkat A|Eo|A 2& h(D16a 2% HASZE 9]
ol dstA] F+=th. kA3 Fe-Abdeg®t H &b Bk, @ (D20 = ADCC AEE Atdets Aol vebsttt.

S ADCC E-Aoll A, Fc-Abdeg¥} Fc-Abdeg-POToll & WA hCD70 3HA] (27B3-hlgGl)e] &+ Aol A= Z
g 4 hlp16°] == AlY skGith. 53], °F 50,000 hC(D70 WAFh= U266 AlEE 3 hCD70 A 94o] Fe-

_20_
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Abdeg®] &% FHl9] Fc- Abdeg-POT 50 ngZ / mle EA)&tel A3 71Z=225E <k 300,000 7+ A A PRMCE
gto]la 3t ¢ IVIG. U266 A o] &<t vl 3 ths M2 &3l& U266 Al2E (CD23)e] EolA <l wiAE
ARE8ke] FACSZ &4 3Fsith. = 8ol AlAj¥ A3 A3, & (D70 FA7F &84 U266 ME lyses Hojo] AL
Z& wild-ol4 9] Fc- Abdeg-POT H7}ale] &3 o]&z] Whaog 7H4] olUA|qt 4= )2 Fc-Abdeg®= IVIGE ¢
3t} o]2|3t dlolElE Fe-Abdeg POTE ©oFAE Fce-Abdegel IVIGOl Ml A2 (Dl6a 23 EA4S A AL
HolET.

AAd 3. Ho FA ITP 2dl

Fc-Abdeg, Fc-Abdeg-POT, Fc-Abdeg-S239D / 1332E #4192 X8 &o< A WY 4% A nfg2 1d
ol Adstdtt. FAF R, 57BL / 6 PRS2 IVIG (20 mg / BE) Fe-Abdeg (1 ZBe|2% / HE) F
Abdeg-POT (1 22]1% / %%) Fc-Abdeg-5239D / I1332E (1 mg / B2 Ay ). wmE 27 2
TE / OF)E T Adg. A A, g ANERE 4w V)E 548 A8 g5 el 1A
2E & - w29 i A MiReg309 5ug / & A —é}aiu} Nieswandt et al., Blood 94:684-93
(1999)). &% £F 24 Az B¢ BYUEHE sFlth. 4% £ & (D61 NS B3 fe AX ASHE A
st 54 Z4zhe] wpgao} P4y o] 7] JHEo Xé?fiﬂr%tHoWEP T 9o AN AF
Abdeg®} L WA IVIG =2 7 v & & vlgte] v 522 MiRegd0 - % ¥ #aTS
713, Y& FC FcyRse] B8 Hol 180 FolA 1440 Eo] A Ho|A MAF L, AT o 23] & -Abdeg
POT3} Fc-Abdeg-S239D / 1332E,°] EHo] Ay 23k JakS v},

=

A ¢ 4: Fc-Abdeg AZ

A FA zhedel 93] CHo AE (Bvitria, 2$122)E A% a0tk @ FC-Abdeg (2 SEQ ID NOE 2= Fe 99
S ¥Fehe). 2 A9 F,9] Fo- Abdeg 2 ¢7F (200 % 400 mg / ml Abo]) ‘ds Aol AU Fe-

Abdeg”} St CHO GS-XCEED A|XF (22}, ZolE g=)o| 5§ &3 2 AEZHE 48 7
St AL Z2g Bolu, HAoz ) FgAl AL 3g / LE AT ¥ FE WA AE WE7IE i 10
Ll 6g / L Fc-Abdeg7hA] AAitst= &1y AT).

FC-Abdeg®] #Alzx+ H3F <3k Fe-Abdeg A4F Ao whld A HAle v &9 9 EalE9 A PJEH
ZAVeF Y. FAA Fe-Abdeg 137 pg9l AktaPurifierv A ZRVIE 283 AJ2=E]

10 GLe] A o3} A7 (GE &2 Alo}) Aol 29 3th. Fo- Abdeg ¥l 22 HEHA ‘3%%:}. % 109 A L
A¥ e A= Fe- Abdeg JEFA7F wlS 22 H]& (~ 0.5 $Z HFH Fo= YelRth, gk, dhald A2
Fc-Abdegell # &3l ttdket 2Ed~ 271 (4 - 3%, 3d e &% §9) & 334 9 7|54 54
Wulgl Bigl® o]ojx|A] Fogrh. o]elgh vlolE& Fe-Abdeg® -3 A|xE EHTE.

=35}
EH]
= PBS

- 100+ = Fc-Abdeg
l‘é = HEL-Abdeg
Q

o

G 50

o

s

|_

0

0 2 4 8
Days after injection
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