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(57) Abstract: The present invention provides a use of a polypeptide protein dimer having two monomers containing an extracellular
domain of an alpha subunit of an IgE Fc receptor (FceRIa-ECD). A fusion protein according to the present invention has an advantage
in that the fusion protein has a binding ability superior to that of conventional therapeutic agents containing an anti-IgE antibody and
there are few other side effects due to a lack of ADCC and CDC functionality. Therefore, the fusion protein according to the present
invention can be applied to medicine for therapeutic or prophylactic use against allergic diseases mediated by IgE.
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HSAE g = wEULEHE A EeehE il o g o s H . 4]
HE = A b SEan R, AT =, A0 RNA HE, vlol e s WiE 3
ol o] FAFA S-S EEET. nfol e 2 ME 9 o 2= ElEEHM BEs
obtrnpole] 2~ R ot -k wpo] e A5 T

o]

=

ESH 3] Sk == FAA WA f-d Ak}

AL, EG AN EE FAshE s A= A Y

- Aol A AREE 8o, A vl 2

M Ao AAL mRNA A & W B 55 b A2l

WS ou] st 2l o= o] frt. #-&& gl
Carlsbad) B=5= o] 2] WHol A A 4= At} 7] &d H—HH = EFT AEOA H EXJ

A Ake] AEA Rl AAE FH218E7] 98 Q1 CMV(cytomegalovirus) 32 2 5.E,

o
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[e]

T

o] AA
L7/i

IgE Fc ~-8-#) 9] &3} M B {4 9] Al3E 2| v Ql(FceRla ECD: Extracellular

AA ¢ 1. FeeRIGECDZ A8 H Fe 992 £33l ZEHFEI =9 A Z

45

1}
1

ko)
-

[61]
[62]
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[63]

[64]

[65]

[66]

[67]

[68]

10

domain)®] C ¥to] WP ¥ Z2|WE| == v 53] 7,867,491 7HA1H R ol
upe} Al 28k o

AR, IS 19 opu] =ik A& 2E= FeeRIS| aAbE 9] Al 3£ 9] = Q13
AEiz 20 Ay WG =22 B Ferb 42, IS 199 gix =2 24
A (FceRIGECD-Fel), A 2 5 39] 314 2 o128 w9 A (FeeRIoECD-Fc2)
2 AAHT 49] 1A 2 oA H el A (FeeR1aECD-Fe3)S Ll A 7] 7] 98],
Zhol vl A S F9 st A AE A4S ZHA EE pADI1S W E (A ¥ 41))

23351, FeeRIOECD-Fe @A & Bl E & A 2Fstqivt, 712, 7] 2
|E] & Z}7} CHO DG44 (from Dr. Chasin, Columbia University, USA) Al 3£9]]
FAFAsA

olff, M 3EFof & = A| pCI Hygro W ¥ (Invitrogen)©ll a-2,6-A] &4t
Aolaa FH A7t ﬁf’a d¥ WA WE E T FAEFAsH], Al datol
-7} FceRIGECD-Fe2ST % FeeRIGECD-Fe3ST ¥l 2 & whal gt 4= 9l =
AxT5 A2 42390

12} ~32d 74 © & HT(5-hydroxytrypamine) 7} §13= 10% dFBS(Gibco, USA,
30067-334), MEMa(Gibco, 12561, USA, Cat No. 12561-049), HT+ (Gibco, USA,
11067-030)) W x| & A}-&-3fo] HT A& 33} A T}, o] F, DHFR(dihydrofolate
reductase)-A| 22§18 o] &3to] YA S FZA7]V] Y, HT e 2 EES
o] -&3}te] M| EEHALEMTX) % } =5

MTX F%o] k5 ¥l & LA F71HE 93 Al Q335 98l 1~538] A
Al ¥ttt 1 2 MTX 53] | 111554 ol A BAE e
1 A= 8] & 1ol YeRl it

o 1E mm _11&

J\M

lr

O

KR
]_

Lo
U

!
PR

[3E1]
Version Media MTX conc. Productivity
3-day culture Batch
ug/mL | ug/l0%ells |culture(mg/ml)
FceRIOECD- | Ex-cellDHF |  500nM 37.23 20.9 225
Fc2 R
FceRIGECD- 100nM 45.4 25.1 338.2
Fc2+ a2,6-ST
FceRIaECD- 2uM 27.0 16.9 180.4
Fc3
FceRIaECD- 1uM 17.5 10.2 101.7
Fc3+ a2,6-ST

3 19 71 A HE vle} o], FeeRIGECD-Fe3 Al £FE 2 uM M EEHALE £ &
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16.9 ug/106 cells A2 S Y ERAI T ¥HA | 2,6-A] L2 Aol g 47 35
&2 5] ¥ FceRIaECD-Fc3 Al 3£ (FceRIoECD-Fc3ST)+= 1 uM M EEHALE
%%ﬁﬁr 17.5 ug/106 cells A4S VFER AT B3, FeeRIGECD-Fe2 Al 3 51=
SuM M EEZALE ZZ 2710 4] 20.9 ug/106 cells A2Hd & YERU AT, &,

2,6—/\] At Mol w7t 3 ¥ 25U ¥ FeeRIGECD-Fc2
M 3 F(FeeRIGECD-Fe2ST) = 0.1 uM W E EFALE F-3% 5 251 ug/10° cells
A& HEr T 5,01 uM M EEUALE S35 270 AE
2,6- A EAF Aol S A7 5 A A F U E FeeRIGECD-Fe2 Al 2571 A4k o]
71 $-2=3l AL Bt}

[69] A Al ¢] 2. FeeRIOECD 3 @il o] A € ¢ & &<l

[70] A7) Ao 1o A AEE A £ i) FeeRIaECD-Fc3, ii) FceRIaECD-Fc3ST,
iii) FceRI0ECD-Fc2STE 60 ml 1 F.ol| A1 vl x| vl &k 8 o = ulj k35S T}, 47|
H ok ¥ 1l & -2 Protein-A affinity columnS- o] £3Fe] A A8 3 A A

A S SDS-PAGE 2 =1.7]-1)] Al (Size-Exclusion) HPLC(SE- HPLC)E T35t
g ol £ 5 813l
[71] 5= 1of] YER vle} 2ho], SE-HPLC W o =2 A Al ¥
93% o|/3 A& &), e SDS PAGE w412 7}, v 3kl 2271 % 39l
ZAo A Z+2F oF 150 kDa, 9 75 kDa 7] 9] @l o] AEH = Zo=7
ZolE o (L |, LanelLHX] 6), °| & E 3l Fce} A% FeeRIoECD7}
5 YAt dee & 4 Al 38 SDS-PAGE 2 3ol A detd & g

(o]

] LFERUA) 9ot o U:] £-3], 3l & (thawing)/ '8 & (freezing) 2] I}

H s
==

2 SO (5 1, Lane 7 7] 8) BT 52527493 o Abol9lan 4ol gli=
sl et

A& glstgl o, of A d IgD hinge 7} 4] -8 FceRIoECD-Fcl T H] @i
Aerg o] Aato] 25U & 5 Ak
(721 olw, Ak Aol i w4iel nhE whuld Aokt 3 AR Selety] 919
Gel-IEFE o} eh o] Ale %7102 Faletglon, o] 2 Fa) Aot 33 Z7he
A3l acidic A o FaFol F7HE 5 FQl A
[73] [3£2]
e 2
Gel pH3-10 IEF gel 1.0mm
Sample buffer IEF sample buffer (2X)
Loading condition 100V 1hr, 200V 1hr, 500V 2hr
[74] gk AA FE AHAAS gA8H] Y38, FeeRIGECD-Fe2ST Al 275 1L

slols

Z k2o A 250 ml f Zol| A bl x| vl &} 3L, Protein-A affinity column-2-
ol-gsto] AAstATE L5, v et B AAE thEl 4-15% TGX™
Z1(BIO-RADAN I E#] 222-2}0] 4l SDS(TGS) B 3, 200V 27 2. & 305 5t

>
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[75]
[76]

[77]

B

]

o
TI2(98% o] el e o A =
>0

S EhE gldo] e v = g 9 & AT A
FceRIGECD-Fc ¥H¥ A& o] ok o 2 7kali= o] glo], &4 7| &4 7}
hAashE 5 A A o g ofof o g2 o] A vl o] A5 A7E F +=
7hsAd ol wi g a5 ol m ok

A Al e 3. FeeRIa ECD &3 @92 7} IgE] A &% &<

A7) A Al 2] WHE S E3 A A H i) FeeRIGECD-Fc2, ii) FceRIaECD-Fc2ST,
iii) FceRIaECD-Fc3 2 iv) FceRIGECD-Fc3ST 2| 4 & whil a3} A Zof] Fhuf 5] 51
A+ T IgE A 222 52V Omalizumab, 758 : 2 2 o] (Xolair))°l] th s}
IgE A3L5& vl ZASSI . 774 4 2 2, IgE 4 352 Protein GLC sensor
chip(Bio-Rad, Cat #. 176-5011)2] A Dol IgEE Z ¥ s}a1, @] &<
FceR10ECD-Fc @2 Z+7h-& o] 8] w52 ¥ 30ule £52 S8 73k

A2 A Q1 25 mM NaOHE ©]-§3to] A2 wo] ~& glgh & 7]
A S wHESle] Jstgit) 1 ¢, @ A3 4 7] 7] (Proteon XPR36,
BIO-RAD, USA)E ©|-&38Fo] Ajtatx g gelstglon, 7 A7 5 13,53 ¢
% 4o YER AT
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[3£3]
Samples Items FceRla ECD-Fc e |8]aL
Drug type Fc &3 @ Anti-IgE Ab
Bindinga |ka Fc2 [2.14x10°  |405x 105 |25y ohe] 1,94
ffinity  [(Associa of g}
tion Fc2S [2.64 x 10° gy oin] 150
rate) T oF3}
Fc3  |1.98 x 105 gy div] 2.0M]
oks)
1
Fc3S [2.40 x 107 ey div] 1.74)
T o5}
kd Fc2 [829x 105 (6.02x 103 |o@&gsw tiv] 734
(Dissoci =5
ation  |peos 15,69 x 10 oSyt hH] 1064
rate) T xo
Fc3  |1.33 x 104 kgl EyE thH] 454)
= O
Fc3S |1.49 x 10+ kgl iH] 40
T T=
KD Fc2 [3.88x 1010 [1.49x 10®% |27 =] 384)
(kd/ka) =&
Fc2S [2.16 x 1010 oy dibl 694
T T=
Fc3  |6.72 x 1010 el oiE] 224
= O
Fc3S 6.21 x 1010 kgl tiH] 24
T T=
¥ 30 YERE vhef o], Bl why o] o A ojof] ulE ] FE| = o] gEA 9
A 34~ (Association rate, ka) 442 o] =1k vl nlEto] 1.5 W A] 2.0 vl 2R
Aoz SAHAT =, IgE 9 9] 2412 Agleo] o ke]lFytol vldl 1.5~ 2.0
M AL e A1g ok 4= ) mgh, Bgl Wb o] o A o o] whE ZEFE =
ol 2k A o] @l 2] /d7(Dissociation rate, kd) 4t 2] 52} B] 1l sko] 40 W] A
106 W) & Ao =) wdt & 32 5 40 A A FH vle o],
Qg ke [gEe) A e & A A[ 7ol A A gho] "ol = ki K9l




WO 2019/135666 PCT/KR2019/000270

[80]

[81]
[82]

[83]

[84]

[85]

14

g o] FeeRIGECD & ¢ whi A o] Z 2B = o] F A= A IgEet A3t
Fol = IgRst ol 4 4] 2k A2 Felet 4 9k

%, 240w el Fel e = o] A 1B A1) H2l A e, Ag
AHE FA = syol Qg vlE] €53 £ A2 ¢ AT
Asr 0w wal wige] o A eo] mh Eelel o] e
3 & /J9*(Equilibrium dissociation constant, KD <kd/ka>) e eode kg
alarate] 22 WA 6oml & A& o 5= glov, o] & B3, wel e
FceRIGECD & 3 ¥l 4 & @ whe] 5=y} 6] a3} of IgE°ﬂ gt A g ol |43

F7he Z1& sttt 53], Al dakel Frtd
FceRIaECD-Fc2(FeeRIGECD-Fe2ST)7F @ d2] 5= thH] 69ul 2 IgE A 3= o]
7+ §-ehs gl ekl

A A4 4. FceRIo ECD & @& 7 1gG & A48 285 &<

IgE TRAPS} 282 79| 1gG =-8-Al ol gt A3 A == Octet RED384
Al Z=El(Pall ForteBio, CA, USA)& A-&-3to] gklsl st 240 315l AR2G vl &
Al Al of] FeyRI, FeyRIIA, FeyRIIB, FeyRIIA % FeyRINB A =3 ¥ AR & D

Al 2~ 85 ug/ml)-& 300 mM oA B o] E ¢kE-(pH 5)°l] 114 3} 5} S T} Runmng
bufferi= 0.1 % Tween-20 2 1 % bovine serum< X §F3F PBSE AF&3131 T} &
A8l & AE Z o] E 4 o] 1000 rpm 45 & 30°Col| A o] Fof Ft}. 2734‘“
L & 5a LHZ] - Seoﬂ Q’E]'LH SAL, ULF/] ‘ZI‘UL“’]‘ IgETRAP/] IgG Zl: xﬂﬂ'/]
Ats& 738t & 60l e AT

A A

101] 5. u}%é = 8 BT A XA A HER-E AN U THA] o Al o] &
& FeeRle ECD €3 @2 o] &4 g9l

—“& Bk o] FeeRIGECD 83 W A 9] in vitro 84 F41-& ¢ 3l¢] # e}
A AR YA #4183l ), A H o7, B9l ubg o] & LA oo whE
FceRIoECD-Fc2 W8 2 & 518 2 vwh--2 [gE(1 ug/mL)9} Z3H5}o]
AF2-(20°C) 0l A 30%-7F 915 ] ©] A (incubation) A A Al .5 <=1 &} 1}, B] 7k
A A 3HE A8l ST QA mhg-2 E 9 ] B THA E(mast cel) &
HBSS(Hank's balanced salt solution) ¥ 3 2 Al | 3}o] w] x| & A A3}5] 2.1,
MEGFE F5AHS 3 5x10° 7] 2] Al EE 0] 40 uLe] HBSS H ¥ o] =] ¥ =&
435t
47 ZE AdFwoldS Bl SHlE AR &9 50ulE 248 vl
A ol Hr7Fst ). 1 3, 37°Coll A 3073 5% CO, vl 7] ol A 304 &<t
Hj ekt o] & 9] 7 &+¢1 91 DNP(2,4-dinitrophenol, 100 n /rnL) = 10 ulL®
H7Fe 3, thA] 37°Coll A 30483 5% CO, W A ] v A5 1S 30 ul
sk wElE Sl 30 ulet 7] (4-Nitrophenyl
N-acetyl-f-D-glucosaminide, 5.84 mM) 30 uLE 2 &3}k & 37°Col| A 203t 5%
CO,oll A vl ek T}, 1 3, 4 %] & 9 (Stop solution)$! 0.1 M AT & J}H Yo E
B 3 (sodium carbonate buffer)(pH 10) 140 uLE W31 ¥H-5-2 FAAH T o] &

H
ol

—
=
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[86]

[87]

[88]

[89]

[90]

[91]
[92]

15
105 o) A FH 5 S she] S skl vl 7k A Fo) A 9l 24l ol o)
8] 5 = W EF-8 A AE] L Tho) Al (B-hexosaminidase) 9] 8] &S S15F a1, 1

AR5 5 79 YER AT

5= 700 WHERd vhe) o], gl g o] o hA o o] ] E = o] A 9

&5 7) mh9-22 IgE 2] AHk0.5 ug/mL)Yd W] oF 49.4 %] A &S HolF o,

nh-$-22 [gES} & U 3 F 5 (1 ug/mL)Y W ©F99.4 %2] H|RF Al X A &2
Btk 5, 29 7 ] FeeRIa-ECD 2 2] $1E| = o] &4 ol 2] aff IgEel] 2 3t
= frelf HlRbAl o] Al o] A A H = S & ATk

AA 4 6. A7 FeeRI 2 & vF9-2 E7 72 H| 1 Ao A
H EL- A 2 AP YT A of Al o] & o] &3 FeeRIo ECD €3 @32 2 anti-human
IgE &4 24 ¥l

in vitro @4 #2418 3] FceRla ECD &3 ©
5] S350l M- AL A 142 212
FceRIGECD-Fc2ST(IgErrap) ¥ Xolairs 5= 2 FH] & 2 A ZF IgE (1 ug/mL)<}
23k 2 Aol A 3031 Sl ol A /‘1 ATt oF =& ] (pre)-Ql Al o) A
8hi= &Sk AZF FeeRI A A7} 5= 94 5] AL, mh-$-2= FeeRI #-A A7F Al 7 |
nhg-2o] TRy fef W EEE BRI A EE S8l skl Fu) gk v Rt
Al 25 S HBSS 3 2 Al F 8l & %, 5x10° 711 &] A2 5 60 ul.o] HBSS H ¥ 9

FAATE FH| 7F 2 BT A el 22 2] (pre)- 1 F-H o] A gF A= 20 uLE
| REA FEofl H7EeE 3 37°C, 5% CO, M 710 A 30+ &<t vl 431l
©] 2 anti-human IgE 3} A (Biolegend, Cat No. 325502, 0.5 ug/mL)E- 20 uL. & 7}¢t
F THA] 37°C 5% CO, W 710l A1 30 & <F w31 ). o] % 1,500 rpm, 4°C,
%ﬁv‘i—ﬂ g} 6 /\]-zoﬂ 30uLE F H ;}oﬂq_ J;L;l/] 6} /\]-zoﬂ 30 uLﬂ-

7174 (4-Nitrophenyl N-acetyl-Bglucosaminide, 5.84 mM) 30 uLE 2t -Z 313l % 37°C
5% CO, W F71 oA 254 &S Mgttt 1 5, 0.1 M &H & 7HE Y| 0| E
H ¥ (sodium carbonate buffer) (pH 10) 140 uLE ¥ 3l 8-S A A FH

o] 2,405 nmoll A FF =5 SA skl H| | wl e8] AAu| Y thol A
(B-hexosaminidase) 9] &t &= H| nlato] Z; of&r of <5 kool whE B 7k A3
AAaHE skt 1 AT B 8ol YERW AT & 8ol A gk uhe} o],
FceRla ECD 3 w2 9] IC4-& tHEF 11.16 ng/mLZ =7 ¥ %) 31, Xolair
oA o] [Cy> thEF 649.8 ng/mLE =4 ¥ St} whElA], FeeRla ECD § &
whl A 2 Xolairel] H] &l 584 AL 32 BIRE Al 24 A H o] e
ol s}l ),

A Ao 7. FceRIo ECD &3 @92 9] in vivo assay( & ¢# A 24)

Balb/c 7}-5-22( Q2] I En}o] Q)5 ol thske] OVA(ovalbumin) 50 ug =
el (Alum) 1 mge 14 JHA 0 2 23] 17} Fof 8l o 7F2(sensitization) -
frkst ol o). o] %, 28, 30, 32, 34, 36 4 A, F 53] ol A% OVA 50 mgs 741
Folste] ol F24& S A& ettt

ﬁ

w2l o] Xolair thH] -4 &

jus
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[93]

[94]

[95]
[96]

[97]

[98]

[99]
[100]

[101]

[102]

[103
[104
[105
[106
[10
[108
[109
[110
[111
[112
[113
[114

~J

e e e e e e e b d b b b

16

A7 OVAE

>

T 0] 23] F =, 314 A ol] V] w25 7rte] A 371 9

13t} Al 1 7135 91 FceRIoECD-Fe2ST 83 @9l 2l & 31-5 52200

A& 520 ug)E FoshE o A 3 154

871 OVAE 7 FolshiA S48 &e A

SHelstat o, 37U A ”7] nhg-225 | YA A ZF

HITH Ao 7 AT Es 5% 2 95

5 % (MCPT-1, Mast cell protease- 1)3 A3t

o], FceRIGECD-Fc2STS! Z &l HE| = oA & 15 %
220l A, oF A e o] BEA] b ol SR3E w2

A& L A7E sty = 2 3E UEbE S #elsksin

i O
—& Hu
o ML
PR
r_u ol OE
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X 8 E-Z Free Text

MEHE 1

VPQKPKVSLN PPWNRIFKGE NVTLTCNGNN FFEVSSTKWF HNGSLSEETN
SSLNIVNAKF

EDSGEYKCQH QQVNESEPVY LEVFSDWLLL QASAEVVMEG
QPLFLRCHGW RNWDVYKVIY

YKDGEALKYW YENHNISITN ATVEDSGTYY CTGKVWQLDY ESEPLNITVI
KAPREKYWLQ

Mz 2:

SHTQPLGVFL FPPKPKDTLM ISRTPEVTCV VVDVSQEDPE VQFNWYVDGV
EVHNAKTKPR

EEQFNSTYRV VSVLTVLHQD WLNGKEYKCK VSNKGLPSSI EKTISKAKGQ
PREPQVYTLP

PSQEEMTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK TTPPVLDSDG
SFFLYSRLTV

DKSRWQEGNYV FSCSVMHEAL HNHYTQKSLS LSLGK

MR E 3:

RNTGRGGEEK KGSKEKEEQE ERETKTPECP

MEdH 3 4

AQPQAEGSLA KATTAPATTR NTGRGGEEKK GSKEKEEQEE RETKTPECP

M Z 5

gtgccccaga ageccaaggt gagectgaac cctcectgga acagaatctt caagggegag

aacgtgaccc tgacctgcaa cggcaacaac ttcttcgagg tgagcagcac caagtggtte

cacaatggca gectgagega ggagaccaac ageteectga acatcgtgaa cgecaagttc

gaggacageg gegagtacaa gtgecageac cagcecaggtga acgagagega geecgtgtac

ctggaggtot tcagegactg getgetgetg caggecageg ccgaggtggt gatggaggec

cagcccctgt tecctgagatg ccacggetgg agaaactggg acgtgtacaa ggtgatctac
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[115] tacaaggatg gcgaggcecct gaagtactgg tacgagaacc acaacatctc catcaccaac
[116] geecaccgtgg aggacagegg cacctactac tgcacaggea aggtgtggeca getggactac
[117] gagagcgagc ccctgaacat caccgtgatc aaggcetccca gagagaagta ctggetgeag
[118] A=z 6
[119] tgcgtggteg tggatgtgag ccaggaagat cccgaagtge agttcaactg gtacgtggat
[120] ggcgtggaag tgcacaacge caagaccaag cccagagaag agcagttcaa ctccacctac
[121] agagtggtga gegtgetgac cgtgetgeac caggactgge tgaacggeaa ggagtacaag
[122] tgcaaggtgt ccaacaaagg cctgeccage tccatcgaga agaccatcag caaagecaaa
[123] ggccagecca gagaacceca ggtgtacace ctgeetecca gecaggaaga gatgaccaag
[124] aaccaggtgt ccctgacctg cctggtgaaa ggettctace ccagegacat cgecgtggag
[125] tgggaaagca acggccagec cgagaacaat tacaagacaa ccccteecgt getggatage
[126] gatggcagct fctitctgta cagcagactg accgtggaca agagcagatg gcaggaaggc
[127] aacgtgttca getgecagegt gatgecacgaa geectgeaca accactacac ccagaagage
[128] ctgtcectga geetgggeaa g
[129] AMLHZ T
[130] aggaacaccg gcagaggagg cgaggaaaag aaaggaagea aggagaagga ggageaggag
[131] £aaagagaaa ccaagaccce cgagtgccece agecacaccce ageecctggg cgtgttectg
[132] ttcceececa ageccaagga caccctgatg atcagcagaa ccecccgaggt gace
[133] M= 8:
[134] gcccagececce aggecgaggg cagectgget aaggecacca cagetcecge caccaccagg
[135] aacaccggcea gaggaggcega ggaaaagaaa ggaageaagg agaaggagga geaggaggaa
[136] agagaaacca agacccccga gtgecccage cacacccage cectgggegt gticetgtte
[137] ccececcaage ccaaggacac cetgatgate agcagaacce ccgaggtgac ¢
[138] MWz O
[139] MDAMLRGLCC VLLLCGAVFV SPSHA
[140] A<= 10:
[141] atggacgcca tgetgagagg cetgtgetgt gtgctgetge tgtgeggege cgtgttegtg
[142] tccectagece acgec
[143] ALz 1L
[144] MDAMLRGLCC VLLLCGAVFV SPSHAVPQKP KVSLNPPWNR IFKGENVTLT
CNGNNFFEVS
[145] STKWFHNGSL SEETNSSLNI VNAKFEDSGE YKCQHQQVNE SEPVYLEVES
DWLLLQASAE

[146] VVMEGQPLFL RCHGWRNWDYV YKVIYYKDGE ALKYWYENHN
ISITNATVED SGTYYCTGKV

[147] WQLDYESEPL NITVIKAPRE KYWLQRNTGR GGEEKKGSKE KEEQEERETK
TPECPSHTQP

[148] LGVFLFPPKP KDTLMISRTP EVTCVVVDVS QEDPEVQFNW YVDGVEVHNA
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[158]
[159]
[160]
[161]
[162]
[163]
[164]
[165]
[166]
[167]
[168]
[169]
[170]
[171]
[172]
[173]
[174]
[175]
[176]
[177]

[178]
[179]

[180]

18

KTKPREEQFN

STYRVVSVLT VLHQDWLNGK EYKCKVSNKG LPSSIEKTIS KAKGQPREPQ

VYTLPPSQEE

MTKNQVSLTC LVKGFYPSDI AVEWESNGQP ENNYKTTPPV LDSDGSFFLY

SRLTVDKSRW

QEGNVFSCSV MHEALHNHYT QKSLSLSLGK

MEHZ 12:

atggacgcca tgetgagagg cetgtgetgt gtgctgetge tgtgeggege cgtgttegtg
tceectagece acgeegtgece ccagaagece aaggtgagee tgaacectee ctggaacaga
atcttcaagg gcgagaacgt gaccctgace tgcaacggcea acaacttctt cgaggtgage
agcaccaagt ggttccacaa tggcagectg agcgaggaga ccaacagete cctgaacate
gtgaacgeca agttcgagga cageggegag tacaagtgcece agcaccagea ggtgaacgag
agcgageccg tgtacctgga ggtgticage gactggetge tgetgecagge cagegeegag
gtggtgatgg agggccagec cctgticctg agatgecacg getggagaaa ctgggacgtg
tacaaggtga tctactacaa ggatggcgag gecctgaagt actggtacga gaaccacaac
atctccatca ccaacgecac cgtggaggac ageggeacct actactgeac aggcaaggtg
tggcagcetgg actacgagag cgageccctg aacatcaccg tgatcaagge tcccagagag
aagtactggc tgcagaggaa caccggcaga ggaggcgagg aaaagaaagg aagcaaggag
aaggaggage aggaggaaag agaaaccaag acccecgagt geeecagecea cacccagece
ctgggegtgt teetgttcee ccccaageec aaggacaccc tgatgatcag cagaaccece
gaggtgacct gecgtggtegt ggatgtgage caggaagatc ccgaagtgea gttcaactgg
tacgtggatg gcgtggaagt gcacaacgec aagaccaage ccagagaaga geagttcaac
tccacctaca gagtggtgag cgtgetgace gtgetgecacc aggactggcet gaacggeaag
gagtacaagt gcaaggtgtc caacaaaggc ctgeccaget ccatcgagaa gaccatcage
aaagccaaag gccageccag agaaccecag gtgtacacce tgectcecag ccaggaagag
atgaccaaga accaggtgtc cctgacctge ctggtgaaag gettctacce cagegacatc
geegtggagt gggaaagcaa cggecagece gagaacaatt acaagacaac ccetecegtg
ctggatagcg atggcagctt ctttctgtac agcagactga ccgtggacaa gagcagatgg
caggaaggca acgtgttcag ctgcagcgtg atgcacgaag ccctgeacaa ccactacacc
cagaagagcc tgtccetgag cctgggcaag

MEAUZ 13

MDAMLRGLCC VLLLCGAVFV SPSHAVPQKP KVSLNPPWNR IFKGENVTLT

CNGNNFFEVS

STKWFHNGSL SEETNSSLNI VNAKFEDSGE YKCQHQQVNE SEPVYLEVES

DWLLLQASAE

VVMEGQPLFL RCHGWRNWDYV YKVIYYKDGE ALKYWYENHN

ISITNATVED SGTYYCTGKV

WQLDYESEPL NITVIKAPRE KYWLQAQPQA EGSLAKATTA PATTRNTGRG
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[190]
[191]
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[194]
[195]
[196]
[197]
[198]
[199]
[200]
[201]
[202]
[203]
[204]
[205]
[206]
[207]
[208]
[209]
[210]
[211]

[212]
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GEEKKGSKEK

EEQEERETKT PECPSHTQPL GVFLFPPKPK DTLMISRTPE VTCVVVDVSQ

EDPEVQFNWY

VDGVEVHNAK TKPREEQFNS TYRVVSVLTV LHQDWLNGKE

YKCKVSNKGL PSSIEKTISK

AKGQPREPQV YTLPPSQEEM TKNQVSLTCL VKGFYPSDIA VEWESNGQPE

NNYKTTPPVL

DSDGSFFLYS RLTVDKSRWQ EGNVFSCSVM HEALHNHYTQ KSLSLSLGK
MEHZ 14

atggacgcca tgetgagagg cetgtgetgt gtgctgetge tgtgeggege cgtgttegtg
tceectagece acgeegtgece ccagaagece aaggtgagee tgaacectee ctggaacaga
atcttcaagg gcgagaacgt gaccctgace tgcaacggcea acaacttctt cgaggtgage
agcaccaagt ggttccacaa tggcagectg agcgaggaga ccaacagete cctgaacate
gtgaacgeca agttcgagga cageggegag tacaagtgcece agcaccagea ggtgaacgag
agcgageccg tgtacctgga ggtgticage gactggetge tgetgecagge cagegeegag
gtggtgatgg agggccagec cctgticctg agatgecacg getggagaaa ctgggacgtg
tacaaggtga tctactacaa ggatggcgag gecctgaagt actggtacga gaaccacaac
atctccatca ccaacgecac cgtggaggac ageggeacct actactgeac aggcaaggtg
tggcagcetgg actacgagag cgageccctg aacatcaccg tgatcaagge tcccagagag
aagtactggc tgcaggecca geeccaggcece gagggceagee tggetaagge caccacaget
ccegecacca ccaggaacac cggeagagga gecgageaaa agaaaggaag caaggagaag
gaggagcagg aggaaagaga aaccaagacc cccgagtgee cecagecacac ccageecectg
ggcegtgttee tgttccecee caageccaag gacaccctga tgatcageag aacceccgag
gtgacctgeg tggtcgtgga tgtgagecag gaagatcceg aagtgeagtt caactggtac
gtggatggcg tggaagtgca caacgccaag accaagecca gagaagagea gttcaactce
acctacagag tggtgagcegt getgacegtg ctgecaccagg actggetgaa cggeaaggag
tacaagtgca aggtgtccaa caaaggectg cccagceteea tcgagaagac catcagcaaa
gccaaaggcec ageccagaga accccaggtg tacaccctge cteccageca ggaagagatg
accaagaacc aggtgtcect gacctgectg gtgaaaggcet tctaccccag cgacatcgec
gtggagtgeg aaagcaacgg ccageccgag aacaattaca agacaaccec tceegtgctg
gatagcgatg gcagcttctt tctgtacage agactgaccg tggacaagag cagatggeag
gaaggcaacg tgttcagctg cagegtgatg cacgaagecc tgecacaacca ctacacccag
aagagcctgt ccctgagect gggeaag

A3 15

MIHTNLKKKF SCCVLVFLLF AVICVWKEKK KGSYYDSFKL QTKEFQVLKS

LGKLAMGSDS

QSVSSSSTQD PHRGRQTLGS LRGLAKAKPE ASFQVWNKDS SSKNLIPRLQ

KIWKNYLSMN
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KYKVSYKGPG PGIKFSAEAL RCHLRDHVNV SMVEVTDFPF NTSEWEGYLP
KESIRTKAGP

WGRCAVVSSA GSLKSSQLGR EIDDHDAVLR FNGAPTANFQ QDVGTKTTIR
LMNSQLVTTE

KRFLKDSLYN EGILIVWDPS VYHSDIPKWY QNPDYNFFNN YKTYRKLHPN
QPFYILKPQM

PWELWDILQE ISPEEIQPNP PSSGMLGIII MMTLCDQVDI YEFLPSKRKT
DVCYYYQKFF

DSACTMGAYH PLLYEKNLVK HLNQGTDEDI YLLGKATLPG FRTIHC

A3 16:

atgatccaca ccaacctgaa gaagaagttc agctgetgeg tgctggtgtt cctgetgttc

geegtgatct gegtgtggaa ggagaagaag aaaggcagcet actacgacag cttcaagetg

cagaccaagg agttccaggt gctgaagagce ctgggcaage tggecatggg cagegacage

cagagcgtgt ccagetecte cacccaggat ccccacagag gecagacagac cctgggeage

ctgagaggcc tggccaagge caageecgag gecagcetice aggtgtggaa caaggacage

agcagcaaga acctgatcce cagactgcag aagatctgga agaactacct gagcatgaac

aagtacaagg tgagctacaa aggacccgga cccggceatca agttcagege cgaggecectg

aggtgccacc tgagagacca cgtgaacgtg agcatggtgg aagtgaccga cttecectte

aacaccagcg agtgggaagg ctacctgece aaggagagca tcaggaccaa ggetggecee

tggggcagat gecgecgtggt gageageget ggcagectga agagetecea getgggeaga

gagatcgacg accacgatge cgtgctgagg ttcaatggcg ctcecaccge caacttccag

caggacgtgg gcaccaagac cacaatccgg ctgatgaaca gecagetggt gacaaccgag

aagcggttee tgaaggacag cctgtacaac gagggcatcece tgatcgtgtg ggatcccage

gtgtaccaca gcgacatccce caagtggtac cagaatcccg actacaactt cttcaacaac

tacaagacct atagaaagct gcaccccaac cageccttet acatcctgaa gecccagatg

ceetgggage tgtgggacat cetgecaggag atcagecctg aagagatcca geeccaacect

ccetecageg geatgetggg cattatcate atgatgaccc tgtgecgacca ggtggacate

tacgagttcc tgececcageaa gagaaagace gacgtgtgct actactatca gaagttcttc

gacagcgcect gecaccatggg cgectaccac ceectgetgt acgagaagaa cetggtgaag

cacctgaacc agggcaccga cgaggacatc tacctgetgg gecaaagecac cetgeecgge

ttcagaacca tccactge

MEHZ 17:

RNTGRGGEEK KXXKEKEEQE ERETKTPECP

A3 18:

AQPQAEGSLA KATTAPATTR NTGRGGEEKK XXKEKEEQEE RETKTPECP

MEAHZ 19:

RNTGRGGEEK KKEKEKEEQE ERETKTPECP

A A3 20:
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VPQKPKVSLN PPWNRIFKGE NVTLTCNGNN FFEVSSTKWF HNGSLSEETN
SSLNIVNAKF

EDSGEYKCQH QQVNESEPVY LEVFSDWLLL QASAEVVMEG
QPLFLRCHGW RNWDVYKVIY

YKDGEALKYW YENHNISITN ATVEDSGTYY CTGKVWQLDY ESEPLNITVI
KAPREKYWLQ

RNTGRGGEEK KKEKEKEEQE ERETKTPECP SHTQPLGVFL FPPKPKDTLM
ISRTPEVTCVY

VVDVSQEDPE VQFNWYVDGY EVHNAKTKPR EEQFNSTYRV
VSVLTVLHQD WLNGKEYKCK

VSNKGLPSSI EKTISKAKGQ PREPQVYTLP PSQEEMTKNQ VSLTCLVKGF
YPSDIAVEWE

SNGQPENNYK TTPPVLDSDG SFFLYSRLTV DKSRWQEGNV FSCSVMHEAL
HNHYTQKSLS

LSLGK

A EHF 21:

VPQKPKVSLN PPWNRIFKGE NVTLTCNGNN FFEVSSTKWF HNGSLSEETN
SSLNIVNAKF

EDSGEYKCQH QQVNESEPVY LEVFSDWLLL QASAEVVMEG
QPLFLRCHGW RNWDVYKVIY

YKDGEALKYW YENHNISITN ATVEDSGTYY CTGKVWQLDY ESEPLNITVI
KAPREKYWLQ

RNTGRGGEEK KGSKEKEEQE ERETKTPECP SHTQPLGVFL FPPKPKDTLM
ISRTPEVTCVY

VVDVSQEDPE VQFNWYVDGY EVHNAKTKPR EEQFNSTYRV
VSVLTVLHQD WLNGKEYKCK

VSNKGLPSSI EKTISKAKGQ PREPQVYTLP PSQEEMTKNQ VSLTCLVKGF
YPSDIAVEWE

SNGQPENNYK TTPPVLDSDG SFFLYSRLTV DKSRWQEGNV FSCSVMHEAL
HNHYTQKSLS

LSLGK

M AHF 22

VPQKPKVSLN PPWNRIFKGE NVTLTCNGNN FFEVSSTKWF HNGSLSEETN
SSLNIVNAKF

EDSGEYKCQH QQVNESEPVY LEVFSDWLLL QASAEVVMEG
QPLFLRCHGW RNWDVYKVIY

YKDGEALKYW YENHNISITN ATVEDSGTYY CTGKVWQLDY ESEPLNITVI
KAPREKYWLQ
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AQPQAEGSLA KATTAPATTR NTGRGGEEKK GSKEKEEQEE RETKTPECPS
HTQPLGVFLF

PPKPKDTLMI SRTPEVTCVV VDVSQEDPEV QFNWYVDGVE
VHNAKTKPRE EQFNSTYRVV

SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP REPQVYTLPP
SQEEMTKNQV

SLTCLVKGFY PSDIAVEWES NGQPENNYKT TPPVLDSDGS FFLYSRLTVD
KSRWQEGNVF

SCSVMHEALH NHYTQKSLSL SLGK
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AT
IgE Fc 8- A 9] &3} M B {419 A3 2] L Ql(FceRla-ECD)S-
Jﬂo}t GFA F NS 2ol Y PEHE o FAE radd
SEolsteE Ao XA A X gg e

o=
]u]—}l Oktﬂﬂ 2 Al %f;_}q

A7) rekA = e E e o 98 E8Ehy,
A7 W8 H Fe 9 9 1} FeeRla-ECDY= 314 & 23 A3lhg, oFsl4]
ZAE.
Al 18}kel] Qlof A,
7] IgE Fe 787 2] &at B f-51 o] Aol Em el AdHs 19
} | A Al = ol o] WOl oFsh A A&
[13}) Qo A,
*Jﬂ M3 E Fe A de AAHT 291, oFst4] 2AE
A 18kel] oA,
A7) BIA = WY 2 EH IgDoll A -2l gk 31| 4 L= o] o] WolAA
Al oFey A=
Aaglol] oA,
A7 A2 EH [gDo| A f-2ll 3 814 & iz o] o] Wo| A= Hol =
Bl o] Al AH Q1S EetEli=, oFshA] AR
Adgtol] oA,
A7 HAS2 B gDl A f-#l 3 312 4 = o] o] Wol A=

Arg Asn Thr Gly Arg Gly Gly Glu Glu Lys Lys Xaal Xaa2 Lys Glu Lys Glu
Glu Gln Glu Glu Arg Glu Thr Lys Thr Pro Glu Cys Pro (A€ & 17)0]H,
Xaal-2 Lys = Gly o],

Xaa2+ Glu, Gly®=+ Ser?l, oFeh4 24 &,
A 48kof] Qo] A,
A7) HAFE2EH [gDo A F-efl 3F 31%] o mi= o] &] Wol A=

Ala Gln Pro GlIn Ala Glu Gly Ser Leu Ala Lys Ala Thr Thr Ala Pro Ala Thr
Thr Arg Asn Thr Gly Arg Gly Gly Glu Glu Lys Lys Xaa3 Xaa4 Lys Glu Lys
Glu Glu GIn Glu Glu Arg Glu Thr Lys Thr Pro Glu Cys Pro (A € &
18)°] ™,

Xaal-> Lys 3= Gly ©]H,

Xaa2+= Glu, Gly H+= Ser?!, oFsH4]
A 1ol oA,

A7) AAE A E AANE 3 AANE 42 AW E 1994
MEE = of 1= shte] ofn] it U2 Zhiz, oSty 24,

A 1ol oA,

7] el A A A E AejH, ol E 5] BR

I
2=

< (atopic dermatitis),
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7 2] (asthma), & o1 %] 4] H] A (allergic rhinitis), & 2] %] 4] 22 (allergic
conjunctivitis), &1 A 4] 3] 3- 9 (allergic dermatitis), TH4 5-1HA]

X2 7| (Chronic idiopathic urticarial), 2 <& XA %54 7] 3$ (allergic
contact dermatitis) & %= A H ol A A ElE sl A S EA 0 S,
oFsta A=

IgE Fc =& o] &u} A B F-41 2] A 9] 5w 9l(FeeRla-ECD)

ESHE = IZ]—B]:jﬂ M= EgtsteE i;l/] HE| = o]a]:jﬂé e Rl =4
ia‘]— }L 01-31 X] /Kc-] f/\o]—/] 7H /K-] 131 Q}Q__Q_ Al —’— 2 Al %i}\i

F7] A = W Fe & E9het,

2 =
A7 M3 ¥ Fe 9 9 3} FeeRIa-ECD+= ¢l X & &3l A5, 23
D EHYPE = dFA & 2 5h+= ial%r ) LB = 8f A
TR ] E A ZE v gete v R
2) ZH Y E = o| FA & 35t dAE Tl 75
IgE Fc =87 2] &3} A B -4 9 ]qu Evﬂ?l(FceRIa ECD)<
2esteE @A F N E ek S JEHE o] FAE Fadd o=

_—

EN

A=

ol|m A

i

Ol X
=

=

2
A

Eotel= AR A As A g g i oikg ofsh A AR R A,
37 A = W E Fe o9& 25eh,

247] M ¥ Fe 9 93 FeeRIa-ECD= ¢4 & 53 A4, o5} 4
%

A=
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50-

R

25-

. . Purity o,
Purification (SE-HPLC) Sample condition
M Protein standard
1 FceR1a ECD-Fc3 94.5%
2 FceR1a ECD-Fe3+2,6 ST 93.7% Non-
reducing
3 FeeR1a ECD-Fe2+2,6 ST 93.2%
) One-step o
4 FceRla ECD-Fe3 (Protein-A 924.5%
column) .
5 FceR1a ECD-Fc3+2,6 ST purification 93.7% . Reducing
6 FeeR1la ECD-Fe2+2,6 ST 93.2%
7 FceR1a ECD-Fe3 94.5%
Freezing/ Non-
8 FceR1x ECD-Fe3+2,6 ST 93.7% Thawing .
test reducing
9 FeeR1a ECD-Fe3+2,6 ST 93.2%
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Lane Loading sample o|& pl
M Marker (SERVA pH3-10, 5ul)
1 Xolair 7.03
2 FceRIx ECD-FC2 5.62
3 FceRIx ECD-FC2+42,6 ST 5.62
4 FceRIax ECD-FC3 5.63
5 FceRIx ECD-FC3+2,6 ST 5.63
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53]
400¢% .
_ 4o Omalizumab
|
@ 300} K, = 4.05 x 10° M"'s"
o Kg = 6.02x 103 s
L] =149 x10°*M
C 200¢ Ko
0O
Q
o
o 100 ¢+
0 200 400 600 800
Time (s)
4]
30071
_ 50 nM IgERAP
-
@
= 200}
)]
o
Col. 3.2n0M
2 190t - .
o K, =2.64 x 10°M's!
o J Ko =569x10%s"!
onM Ko=215x10"M
0 200 400 600 800

Time (s)
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