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(57) Abstract: The present invention relates to an aglycosylated Fc variant with improved binding ability to various Fc-gamma variants,
i.e., FcyR1Ia, FeyR1MIa, and FcyR 11b. Human antibody Fc domain variants of the present invention have improved binding ability not
only to FcyRITa and FcyRIMa that are activating receptors, but to FcyRTIb that is an inhibitory Fc receptor, among Fc-gamma receptors,
and particularly, have significantly increased binding ability to FcyRIIb, and thus can be used as antibody drugs useful for apoptosis of
target cells that require a low A/l ratio. As an aglycosylated variant, it has no problem with glycan heterogeneity of a protein therapeutic
agent, and mass production of the variant is inexpensive and easy even in bacteria, resulting in the effect of enabling the manufacture
of biopharmaceuticals without problems caused by cell lines, culture processes, and purification processes.
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A & ool A, B ukg o] Fe w91 ¥l o] A= $239D, V262A, V264E, R292P,
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D401IN, K414R & M428LE o] Fo| 7 -0 2 H-E| A Bl § o] = 3}r} o] 42
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[33] A el A, 2 8 o] Fe |91 ¥ ol Al = V264E, T299A 3 E382V 9]
o kAt X kg et
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E3FEF= aFe43 Y = 9t
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=3 AE5a94Es B ? A
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A Q1 Aol upgh Al ehar, Evp A E SRl Ao v S upghA] shr). b A of ghatel
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& Cys 2269 N-2-& atup¢l -3l o o 22 4] A A H T} (Deisenhofer,
Biochemistry 20: 2361-2370, 1981).
[41] A A A, of A E AZE A ] Fe > A
¥ o, AW 179 AR A R Y E
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l‘

o& Mz o 2
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ME 119 opu it 42

T At
[42] A T ool A, B ub o] Fe =] el Hol A= AHT 12 A 169] o} v w=A)
AR o] FoA] = T o ZHE MBI E = o S ¥ gs = )
[43] Boubdof| A, B kg o] 9171 &4 Fe o 9ol A ofu| 2ke] W o] & Eglali=

XA Fe 99 A8k op A W @ o)l whef Aol v a1, B4t
o2 7}8ke]| 9]k EU 1 9] 2~ o] whE T (Kabat et al., Sequence of proteins
of immunological interest, Sth Ed., United States Public Health Service, National
Institutes of Health, Bethesda, 1991).
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A 5 9l

[45] ol A ARG, 8of "ok (wild-type) E el ERo] iz Fol W of
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John Wiley & Sons)®ll 7] A ¥ o] )
woubo] uhE Fo Mol A1 I sk SRS A A S 918 B e o

1~



WO 2023/043125 PCT/KR2022/013489

[51]

[52]

[53]

[54]

[55]

T
,
&
N
Ir

= Al o (regulatory) A1
2hE7 ]’o sHA A4 H
ez

o o
&
e
ol
o ol
N
a2
o
b m

)
0%
=
=2
RN
)
2
o
M
o2
i,
o
riot
)

H o do
= 2 ¥ yo

e

o R E
=

f

iy o

i, =

o

2 x

o m o
o iy
o

o o
=
T

(¢}

-

Ot
-

< -

Pl Mook poh 2 B o 2 10 it
o
ot
ok
&
A
i,
i
r i
o
do

3
o
ke

do

]

>

J‘m
LA

=

-

WL L
i

(¢ e}
T —
by
>
Su
>
Ml = 8 op
>

[0}
%0
o

° L

dy o
AN

of

By
._@EE

o
oo My o ox U
- -
O
H% :ﬁ}i‘% o
[N
—‘—4 et
1)
4
o]
o
o
o
D)
w
2
32
o
=

EY
e

N oo oo =
iy =

o X O i
o 10 4y
o3

o & Kk
o B2 3
ol il 1

©

N

)

N

)

N

Y
ool
il

P‘L

oz i = o R T )y Mol o

r> 1@ oo o

o

ja
=

o o
fr oo 10
dr M g
I
o 2

k=)
o
o
o
_—>‘~l_lll

NS

L=

A

mE
ol e FI-\I
> 9
= = q
2%

=

o
ok ol

FIF Oft FIF
-
RUBIRCIeS!
Ot
ol
rir
oy
(@]
(E
©
_—>‘~l_lll
o
24
BN
ol
i)
©

OB oo
o3
il
ke

9'119{-'4_4
Jag
=

ol

o
=
Kb
ol 5 flo
_—>‘~1_141

A

L

el

p‘L

Ir

gyl

(@]

)

m}

=)

-

ofo

_—>‘~1_141

o M

I

-0

-_&,
S
S mg‘:
L g
" Lo
> 18 T
1 1ok o
o,

e 2 o

m U
o
o
— N
)
2,
(LT
i,
2
e
s

X,
koot

.

ok

2l

rl

M
o
o
iz

e | VO A T )
T
fol

1 —

“ =
N
()]
fo,
o
9
=
b
[-‘>~
>
fe
i

2
o

o
4 e
N
)
)
i)
uls
2
Ir
ol
1
%
ol
rir
N
™

L L
;‘:_VE
N,
=
o
o,
=
=8
>,
>,
1 U
. F
EU
o
2
N,
rr
T-LI (i

B

2 1ty o

2(CH2) ® A<
AElE] = o) = st

o ] ool A, HA H-& Fab, Fd, Fab', dAb, F( ab"), F(ab'),,
scFv(single chain fragment variable), Fv, & ] 314, Fv o| &4, g R A 24 o4
i, AZEs} A, 7w ek @A H v obnlr] (diabody) & o Fol X ot & & F-E
A= o= st <= 2l

A TR eol A, - W of Fe E“ﬂ Q1 Hol A& L3}et
gt S 7R G HE 5] 2 %7]' ;
A 91 FeyRITa2} FeyRIMa 7k ol @} A & 5= ) <1 FeyRIbol o 3k
o] g e, 53], FeyRIIbell th g 75?1’}3—3; ol FHEANH R,
ADCC(antibody dependent cellular cytotoxicity) 2 ADCP(Antibody-dependent
cellular phagocytosis)E H] 3¢k FeyRIIb 2 3t vl| 7l o] A 32 AM'E (apoptosis) 2 T
A B3 75 52 28 4 I (agonistic effect) & Fr5=3F 2 4] 5314 HA
W3 dov| R A ofokFe X5 a&S gV oR A" & Y
EF5Zol Fdste] 9 3h(glycosylated)H o] 3= T3 &A= Fe
G AbEol ol v o] 27 Qb 3 of 3 A 7L Fe 8- A 9]
Eis FeyRoll th &k A 5= & 7FA] 7] v <ol | vh3

7h e A 7E lof ko, o] 9f il =,

ofell M At = F 3 Sh(aglycosylated) &A= Fe Y- ol A w4

e
s

o
a2
g ol
o

i

N

2

>
)
4> i

al
A
2
4

i) 01:0_1



WO 2023/043125 PCT/KR2022/013489
Abo] 917 wi-ol Fe =& Ao AT-S 844 Zalo] ADCC 7] 5-< vhebd 5=
A= FAE o), B by o] A= ) 9 A i o] o] HsHA EA4 S
7HA b o] 7] w o]l A A 0 2 FeyRoll thgF AR & A A WY whES
zde

[57]

[58]

[59]

[60]

[61]

l"i*@"ﬂ’ﬂ A g R e i gAlE 5 AT

S AR EaNY Ve, A <

1l EL?._H}E_L?'% %) (chromatofocusing) 7]%% Rraigie

ule} o], o & 3 vhe gl o} ghel A A, G, DL EE vheFgh A e o]
=

A7) A= A l(whole) fz}xﬂ 63 H] o ol el A FA] 7E A dE S
Eobshet, AA &A= 270 o A A H ol o] 7 S dlight chain) H 271 2] A A o] 9
= (heavy chain)E 7} = T-2o|H Zzh o] A= S} ol dufo] =
A3 (disulfide bond) 2. & A A ¥ o] 9t} g Bxle] 7|54 dHold 3K
At 752 BAeta gl 9 S sk, A a3 ] o= ) A A9
7PHA VL) 2 A 7P (V)3 A o EHFG(CL) H T 9
AW A W oA (CHDO & o] Fo] 7 Fab @ (ii) VH 2 CH1 =w|¢l o &

o] Fo] 7 Fd WH; (iii) @Y &A1 2] VL 2 VH E=W| Q1 0 & o] Fo]Z Fv @ (iv)
VH =91 0 & o] F0] 7l dAb ¥H¥H (Ward ES et al., Nature 341:544-546 (1989)]; (v)
2] ¥ CDR 9 9; (vi) 270 2] 914 % Fab @ & ¥ 3+5F= 27} ©HH 21 F(ab')2
WA (vii) VH W1 VL =H|Qlo] a9l A3t R E A F A7 =
Hetol= 7o) ofaff AdtE @ d ) Fv ¥ 2K (scFv); (vii) o1 501220 @ 4 Fv
o] FE A (PCT/US92/09965) ! (ix) -7 A A} -§ 5ol 2] 3 xﬂ = um L=
A Q1 v o v}t (diabody) W094/13804) & Cige
z‘s}jﬂ = olo HAsrA g4 8 7HA vhiH &

_4

b}
0,

|
I
1

RO
_llm
T o

rie
o M

ol
L

[}

o

2

~

s

o
é
E

o, 5
Oi’i

=

o
S
e
> >1'_4
;o
aw) m\n
0%
N
2
-_&,
i
=24
BN
sy
)
t
|
E‘r‘
oX,
)
o
il

oZ
>

i, @

SO
0

M

=2

>
=
Coom

o

N

ot

= it
i
xS

A ek A A | (A
AHmnon-naturally occurring) el A Y 4=
B ANE AL 53

T

A A ol A Fele] Ao o sho] mHE ol A=

ol e
ol
©
o
g
a2
o
)
e
ox,
o
N
)
N,

X
50
N

X

x2,
2

o
£
my
ek

>

rle

of o f r2 o nE E ok
=2
>
o

i
LT W DY)

[AY

=)
P‘L
Lo
PR
o
i
>,
rou
I
S

<) E=
E=AlEge)ew dojd ? 9} A= AA
A 5 ) Qb ek aL REZ 7 ] 2ol o g B ALk
CES A= 2A A o2 do)(dimer) TS P BR
=T bR e &A= 270 9] A (full length) 73 2 2 271 ]

7HA R Fzolv Zhzhel A S5} o) B3k AL 7o

o

_ —
CHoox B oo of

: 2

o)

o ST

s

o,

2

L Y, do
o, ¥

of
L2
i



WO 2023/043125 PCT/KR2022/013489

[62]

[63]

[64]

[65]

[66]

[67]

Arh FA o] B FHL T ¥ A A B o m v of A,

3 B9 2 Zaky), F(w, &I a), DEHS) B A E() EFY S 7} A A,

AEEYAE by, Zr2(v2), 2r3(v3), Zrkd(v4), & 3ti(al) 2

A32(a2)E 7HI T A Ao 21 92 Ik 2 #Ho0) B S 7T

Vg ol A &of, "5 H(heavy chain)"= & ol Hold-& Folstr] 9

W MAg 2tz obu Al M D g E3eh= 7HH o mvdd vy,

R3] B o =9l Cyl, C2 B C33 P A (hinge)E £33 }% A =4

Holel g W EFshE o v & s A hok 3, o] "7 #(light chain)"=
Qg Foldty] e Swe b o Ad e ;}t O}H]LAPHOM

.

%ﬂﬁ%ﬁﬂREimh" Bhl A= e 9] 9" Fab vl ol/eh i )
AR o 7o, b =) %OﬁJAﬂﬂﬁ@wngJA
wa+ﬁ44 ] ( 2 F 9] HA B G oE
ﬂﬂwhﬁfam+rmw%mwa@@wwmmﬂg
o211},

wld O

rle

2 o2 o ME
ﬁ

02 O N, o
12 HJu 2 N
o3

1

o

o
€5
rﬂiw

O
i
=)
lo,
gyl
(@]
brt
-y
(o]
g
o,
_—>‘~l_lll
kR
T
o,
i
o R
ot
o
Ir
o
_—>‘~l_lll

H
i o
o I
o
o m&?ﬂ
o ox 1l
o, to FI-\I
N
RIS
e
_\E‘L
o
LT
& ofl

o
o

T,
N

S
Rl
=ore 1% e

yn
2 2
i

I'E po e ) m
ey
)

L)

=2
=
i
o4,
=2
gs)
it
gyl
(@]
g
o
-_&,
¢
Ky
ofl,
P‘L
rlr
o,
g2l
i
Y
uls
&
=
Y
[\®]
[\
1o

N

—_

juies

e et qb

o 12 & M

o £
)

Hr 2 ¢
Ry

)

el
st
o o
e,

o
>

ey

ric
f o2 opl x4
o
o
z
>
SE,
=
Z
>
i
rE
o
£
i
A
fu)
o{o
Ot
FIF

2
N

30 |o o
O
£ b5 2
o j01L ‘W re
Tﬂ 4T
1o, TE :lO oX,
o

° 2
% o o
oX, >
t) o
= o
[
£ g
A=
= 1o
pey Y
3 o
= o
["—?L 1
[-‘>~
©
L

BU

i o
=
_—>‘~l_lll
1o

MroR

>

Mo > poob & ofy
o,
:(‘>L_r‘
i

N @ oplo fof X opf

_IZi_H

I
L
[l
=

i
o
o,

Sy

o

i
)
e
©
(r
1o, ofk

7 el A (preprotein) A1 ¥ = 5 NAl 257153
AEH A, 2R EE T A= S el = M Ao AAbel &S 5=
3G g Mol 2HE7HssH dEAHY, B Y BE AT FHe HY S
Sxletes 2 E v 29 Do) AE7LsstA A2 dut o
22758 A AR 1A= DNA A DEo] Q1 dte] 9 X3HS ou] &b,
wH Y o] A5 skl A% g 2 Q) ol A8k e oot



PCT/KR2022/013489

10

1,

A

WO 2023/043125

X
it

o

—_
fite]

(e]

%) 4 (degeneracy)

Az H=

==

B
il

5l

o]
AR
=3

(e}
>
, & 24 = Al (regulatory)

A~
T

]

B

élo

T .

L RAs

2] o1 DNA ¥-A} IE= RNA(mRNA)F-A}-2
A, dd8ntA, oo 53 FEY, Q/E

!

)
]

Sy

=]
=~

Ae], wtel el shoba g

[70]

B

Aad 4 E= 9y

1

ko)
-

_(H

Zd dPHE elo| %

P HEHE

% 91t} vlE] o]

A Alz€

s

ol

=
1]
=

.
a-obEl 2ol A A] 1

T .

PhoA Al 1€ A<, OmpA A| L

T .

2] 2~ 2%(Bacillus sp.) ¢ 7 $-<ll

Al
=

o, %57+ v

[e)

of| 4] 2] 71 o} < (Escherichia sp.) v $1 74 -l

Sk



1]
=

MFao A] 71
Al1d A<

T .

T

PCT/KR2022/013489

o= °l&

(o BR.==
=

A

1]
=

11

A Al 71

L

S|

A

5 %

A Al 1d M 5ol 55 7F 8 (yeas)]! 7 -5-oll

A, SUC2 Al 19 M E B9,
a-AH A E Al1d M,

WO 2023/043125

T - Lo K o} rco =
< = ol 0 0 BV ey K
B T o Hmhm B _TAdlj_H _ 9 g Hoe M
~ =0 0 c = T o Z = ~ X —
s - > R O - 2 E B R X
n < ) - =3
o T XY 8 i Fe O 5 =
Nl esB §2 % 4 SFTT . .%oy ¥
T gl EE opx o W IEPODTGL W owy W
7o AF = = HRY . T dl%mﬂﬂﬂ%__oé_ﬂuﬂdl?ﬂpu 11
) of n_AI,m_./lﬂlL.MM S e T ]LET;L@U;O . o _ p
,C]Wi}w:e _foaﬂl ﬂ,__owT .ﬂ_ld_m_m.dA#i@ﬂdﬂﬁl]ME o
T O FoEilogpa®IpliasqZyy ®
AFLT T 28 2 EReapofeinlwgey -
ST e g TwEe Za gl e nen i HExT  Papg ow
BT E S E CEIT o nT M I RET il T
PR Egﬁemm%ﬁmﬁﬁc%%ov&u@%%m °
C: O el R I LM I Sl B A -
__&mj%%%ﬂﬂmm%eranmﬂ%@z%ﬁugﬂﬁmmaﬂm o
wme%ﬂ?gﬂm&%wo_EMmEﬂﬂﬂomaﬂuoaoﬂggﬂo &y
%ﬁéifﬂ%Mawfﬂomﬁ%&ﬂ@.m_%wﬁﬁ%m%ﬂm H
%WﬂlxbmﬁmﬂﬂWdY,Nﬁa@@dlﬁgg%)xqwmbﬂ%%ﬂma% -
TRl it sww g un IR TSy F
i?ﬂ?%%&mmmﬂ@g_@mﬂ%ﬂ&,yﬂ"ﬂ%mgaaﬁfi [
WMo s RS S S g T P gy CHAET T T 2 P
Dy imec sn Frax wo g X TA ) a0, W
LT ST &%sﬂﬂﬂ%%ﬁgﬂﬂy%ur%gmn%m o)
_,EOL]@"Au%i%.mwowﬂomqﬂﬂﬂmO_E%AT%"M%@Eﬂ, iy
Mo T ME S Naelhr e s g R B ol &
QAT%%%M%MN.wﬁ,gevmﬂ%H%%E%?_@mzfﬁ,ﬂ gl
N T HEFXE o oomb 2¥2ady gl 26820 <
R = % o~ BK O 5 8§ = o S =T F o =T N B = = T
omsuﬂAmDﬂoembdamﬂm~o@auo_edﬂx =N T C S
R S e U EFppPal el g gy W0
TWBET EET 2 e e TN e T T o e B
TR ® SN T E SN gy R W BRI gy Ny B
TE FEH®sam HAAF HRMm FREE S T W
= = = - = 9
= = = = = =

sol E7tal,

T .

T

e B Ao R ALg

[77]



WO 2023/043125 PCT/KR2022/013489

[79]

[80]

[81]

[82]

= (Trastzumab), Al 5 A] Y (cetuximab), M HFA] 5= ¥ (bevacizumab),
YH(rituximab), B2 B A] Yh(basiliximab), €13 ¥ Al Y(infliximab),
2] 5 vH(Ipilimumab), 3 B = ¢] 5 7 (Pembrolizumab), Y £-5 7F(Nivolumab),
o} ] % 2] 7 T (Atezolizumab) = ob# F W (Avelumab)d 5 T},
A A zmA oA B4l o2 HAMEEE Zste] et 722 7HE
F 83k 712 7 shvtol ™, 3FA O] Fe T Qlo] oAz o] =)
ADCC(antibody-dependent cell-mediated cytotoxicity)ol] 22 2] <1 <
Vg o] Fe fhv -8 Aol A A Aol T Fe WolAl= X 58 3
ol &= 7] fel sttt 53], &2 ADCC 7|52 B2 M x| A
Fehnt 78 A (FeyR)2Fo] A2 2F-8-ol o| ot Abshe] 5714 Fe 784 =
G A7} o §F Fe =& A o] A= =A] ol mhe} B ¥ = WA E/77F
AAE 7] di-oll 5T AXE YT 7 AnF dAE HYsl= A me AR
Hofoll loj A uj
d Sl A, &

T o
N
o o
Q‘L
)

e o iz
AR

ja
L

olf >’_\I1_4 ["Ez OE,

1

fu

o o, of

ox i
ox T

20 Lo
)
o
do
kol
oX,
S
o
il
b F
9.L'
ol
|
n f
(o]
£
O
i
rr =

N1
= rlo md

=

B

©, tm
ofo

o}

=

-
e
2
=
X
n

ol
o

o
ofN
o

B
1
ok
ji
N
ofN
I
P>
>
ke
X,
&
o
o,
N
L
o
o,
o
k2

P
oX o
i

-
-

=

O

\.'r‘

i

— 1:13
2L

ofl

o

0o o

of 1%

!
2
oll ox
=
1% nQ
O
2,
i
iy

oo
Lo
(o]

o~
o)
@]
o
[0)=]
7.
54
w2
o
e
[¢]

o

w2
2
4>
k1
O >
\.'r‘
i)
B
[-'>~
02 1o
o
o O
— -

-

lo o

o Y

% ol

ks

1 ol

O ELEZ
s o o
& o
— oY of
> 1o
o
>

i

Ir o

H
i

oz 42
z
e
o !
o -
[
-
pait)
|
ofN
!
d

uics

ol !
RV
P

-

ofN

ol

=

-
-

Ko oox md
>
o
X!
ofN
0,
>
of\
X!
r>~
o
)

< g
6T
]

i -
2
SN
o
il
iz
Anj
[-'>~
)
A
e -
s
Ir
ol
i
e
-

:13 o
N
ofN
o
ut
o
J .

=1
ofN
e

Ot
-

Y0 > o A £ odo L Ho
SLoox off ot Mz ME Py o2 ®

o,
o 4
o
K3
=2
=
ric
i3
o,
o
> M
oX,
i
rlo
e
(o,
oX,
X,
b
Su
>
)
:{o

18
e
oX

H
5} <A, &-EGFR &4, B
FA1 4 il A (cardiac glycoside), Ao &
GADD34/PP1 A &l A, LV-tSMAC, Measles H}-0] &] 2=, & 2.7} o] 2l (bleomycin),
1| E2FE £ (mitoxantrone) 5= <422 2 2} ¥l (oxaliplatin) 2. 2 o] Fo1 1

205 E MBS of - st o] 4el % glow, ehEetato] 24l ]2
}oFA| = t}-$- = FH] Al (daunorubicin), 5 A 5 H] Al (doxorubicin),

of) ) 8] A (epirubicin), ] tFF 1] 2l (idarubicin), ¥ A+ E 2 (pixantrone),

ARn}8] 2] (sabarubicin) == W8] 2l (valrubicin) Y 5+ 3L, BAHAI A A =

gl

=
Mo bt 19
Koy 2

H
|
ju]
=)
©
(r
)
g
otk
2
N

oot



13

WO 2023/043125 PCT/KR2022/013489

[83]

[84]

[85]

[86]

[87]

Al (paclitaxel) &= = =AM B4l (docetaxe) Y = A T}
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1 A =
5 T 7 Ak 8 Fole= AV B A e FA ol i AP o w2

Fol A 4= qlt}, Av] &ebA| 2 o Aol = DNA 27 3} 4] (DNA alkylating

agents) = M| & 2 ol EFl (mechloethamine), £ = %2 (chlorambucil),

¥ d ¢ 2} (phenylalanine), 2~ E}F = (mustard),

Alol & 2 3 2~ 31| = (cyclophosphamide), ©] 3 2~ 3}7] = (ifosfamide),

7+ 2 5 2~ ¥l (carmustine: BCNU), 25 2~¥l (lomustine: CCNU),

2 E 5 & Z & M (streptozotocin), % ¥(busulfan), E] 2| Z}(thiotepa),

Al 2~ Z 2} ¥l (cisplatin) 2 7} H.Z 2}l (carboplatin); &% §FAY A (anti-cancer

antibiotics) 2 ] =11} o] 21 (dactinomycin: actinomycin D),
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27} 2 o] = (plant alkaloids)® H1 =1 2] 2~ ¥l (vincristine), H1 52} 2~ ¥l (vinblastine),

o & 3 A] = (etoposide), Bl U 3 A] E(teniposide), £ 3 H| ZH(topotecan) 2

o] 2] &= H| Zk(iridotecan) 5 ©] E ] X7}, o] A ¥ = A& ol T}
vl o A, gof nel ol g 2 kg of) & oF8h A A & o] Frofo) o 5

ol by, A ANEE A = A AAT = EE B E | E
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AP = ko] FAIE TAATIAYV ol F A WA shE e AHE o Et &
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ALgle, o] & 5™ Hardman and Limbird, eds., Goodman and Gilman's The
Pharmacological Basis of Therapeutics, 10th ed.(2001), Pergamon Press; 2 E.W.
Martin ed., Remington's Pharmaceutical Sciences, 18th ed.(1990), Mack Publishing

Co.oll 7 35101
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[103]

[104]

[105]

- 8} (glycosylation) ¥ & (modification)©] ¥ o 1f= Y ]Sl 299‘ﬂ A olnal At
Thr& LeuQ & X 35t & 2 Wb 2t 5 o] 458 vhe| gl o} v ~ & ¢ o] | <QIgh
scFv &4 ghol v 2] & A28ttt E. coli®] Al EZ Qqﬂ(perlplasmlc region)©l|
qﬂ&ﬂﬂﬂﬂﬂimﬁﬂ]Laﬂﬂﬁﬂﬁ4ﬂﬂmMMm)
FcyRIMa%} o] A3 F 523 5, =& 3 J)f%} el = &£ # W(population)=
Hhg A 0 % Ziﬂﬁﬂrﬁgiéﬁ AAA L& 3 3};14 o] ¥, 70 o] &2
H A 293l pe 2259 @43} FcyRIHa°ﬂ gt A3 M7 E WA et ofAl Y
9 3} Fe Rt} FeyRIMaell o 8- 2 §Fe o] @A) 3] aF4¥ 33} Fe W ol A & 2 A
aFc34 (V264E/T299A/T350A/L358P/E382V/N390G), aFc43
(V264E/R292P/T299A/Y300L/T350A/E382V/K392E/P396L/D401N), aFc46
(S239D/V264E/R292P/T299A/Y 300L/E382V/D399G/K414R/M428L) 2 aFc67
(V262A/V264E/T299A/T350A/E382V/N390S/P396L)S A8 8t} (& 1).
AA A 2. FeyRs 28 54 A L G2 AM 0 &) 733 EFGAEF T Fe
Hol A A
24 3} FeyRIMa9} o] Al Al 7] 7} 74 -8t 478 2] 533} Fe W ol A&
(aFc34, aFc43, aFcd6 2 aFc67)2] A d #2418 53l 7 719] &5 4l ofn| =4k
W o] V264E/T299A/E382V/T350/Y 300L/R292P/P396 L5 2e1 519 a1, 47|
EdWo| 5L 235te] 12 F2 F 93} Fe WMol A &9l aFe-S1 WHA] 12 (S1:
V264E/T299A/E382V, S2: V264E/T299A/E382V/T350A, S3:
V264E/T299A/E382V/Y300L, S4: V264E/T299A/E382V/R292P, S5:
V264E/T299A/E382V/P396L, S6: V264E/T299A/E382V/T350A/Y300L, S7:
V264E/T299A/E382V/T350A/R292P, S8: V264E/T299A/E382V/T350A/P396L, S9:
V264E/T299A/E382V/Y300L/R292P, S10: V264E/T299A/E382V/Y300L/P396L,
S11: V264E/T299A/E382V/R292P/P396L 2 S12:
V264E/T299A/E382V/T350/Y300L/R292P/P396L)2 A| 2} 3+ 5, FACS & &3
FeyRsell T g AjF 5438 WA sto] A7) Ao 1o A AE g o] A &34
1 TACTSo6 g S ﬁﬂr ”71 12 & 2] F 33} Fe ¥ ol A& (aFe-S1 WA] 12) 471
Aol 1o A A8 g 35} Fe ¥ o] A & ol 8] 3] FeyRIllaol thék A= o] 5252
=7 YERA] 289k O‘ﬂ,~j 3|, aFc64 2 aFc67«]FcyRIHa@]EHL_Zgﬁ}EQO]
& A3 A VEFSU (5 2A). =3, aFcd6 1 o] Al 2 aFe67 ¥ o] A 7} FeyRIIb 2
nF 2~ %) (masking) ¥ A} El ol A = FeyRIlla A 3= o] @A 3] Hoj#|= Ao =2
LERL, SEE Al raioE 7HE 10 E A E QT (5 2B).
olof], §-=3F FcyRIlla 2 32 & 74| 3FAA Al ol] w2 A/l ratio (FeyRIIla
ﬁﬂﬁmmmwmﬁ%ei‘ﬁgi%AQE%ﬂR%ﬂﬂ%iﬁﬁﬂ6
Hol A & aFe67 ol A& HEFA 22 A3ttt (£ 1).
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[106] [3%E1]
# = o] AT
aFc T299L 12
aFc34 V264E, T299A, T350A, L358P, E382V, N390G 13

[107]

[108]

[109]
[110]

aFc43 V264E, R292P, T299A, Y300L, T350A, E382V, K392E, 14
P396L, D401IN

aFc46 S239D, V264E, R292P, T299A, Y300L, E382V, D399G, 15
K414R, M428L

aFc67 V262A, V264E, T299A, T350A, E382V, N390S, P396L 16

A Ao 3.2 3 FeyRIMaol tf & A &4 A= o] g F43} Fe ¥ oA 9
Ty 2 g A

7] A A el o A et 8l Fe Hol Al &S X3 EYAETT Fe
Hol A& ke 2L A A 7] Y 8H, Fe W o| A 3<& (aFc, aFc46 ¥ aFc67)2]
% 3l (heavy chain) 2 7 2}l(light chain) *+& # & & 2+7+ A 2} g+ H, Freestyle 293
expression Hl %9 (Gibco, 12338-018) 100 30 mlol] 2 W o] A 5 2] 534 A 2 2}
BAHFAAE 119 vlE = WA 4] 3L PELW o] Al 7 A A}=4:19] H| &= 4]
-0l 44 20 ¥-3F F AT A 2x106 cells/ml 9] W= 2 A T vl 9F3l &2
Expi293F Al Eof] E@ 2 ST 1 F CO, A el 7] o A 37 °C, 125 rpm L
8 % COol & 7L vjkatar A4 H-elste] s olnt #H k3l

& 2E H e EHE o] &3 0.2um 2H

(Corning, 430513)2 o] 231§l T}, o] 7h % nlj ¢F o of] Protein A 211 500 w2 ¥ o]
FaL4°Coll A 16 Al g ke 5] A3 g B8l w X2 2% F 5 ml PBSE
A Z3HaL pH 2.72] 100 mM 2] A (glycine) Hl # 3 ml& 833} 31 1M Tris-HCl
pH 8.05 ©]-&3}o] 533} t}. Amicon Ultra-4 centrifugal filter units 3K(Merck
Millipore, UFC800324)2 AF&-3F0] Bl & A3 F w2 2 FAld £33
A EgfAE S Fe WOl A & (aFc, aFc46 2 aFc67)2] 17| & SDS-PAGES
ol A AT (5 3).

AA o] 4. 7335 EF2EFH Fe HolA &9 FeyRs 288 #4

71 A A ol 304wk 2 A FE 3 Eg A ESFT Fe 9ol A E (aF,
aFc46 2 aFc67)2] Fe 77} 58 4| (FeyRs)oll o 3F A3 & 213t 9 &l ELISA
A8 APt A4 2 22 0.05 M Na,CO; pH 9.6°1 4 pg/ml & 3] 2] 3t
FcyRs-GST (FcyRIla-131H-GST, FeyRIIa-131R-GST, FeyRIIb-GST %
FcyRIMa-158V-GST)E 77} 50 ul¥ flat bottom polystyrene high bind 962
mjo] 51 8 & 7 o] E (Costar, 3590)°l] 4°Coll A 16 A| 3} 5t 314 313 3 100 wl <l
4% 2~7}2 A (GenomicBase, SKI400) (in PBS)= “F==°l| 4] 2 A| 7} &<t
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[111]

ol

33tk 0.05% PBST 180 ul& 4 3| Al 8 e+ 5 1% 271 =1 (in PBS)E
5| A &t 3} EvfAE SN Fe Mol A& (aFc, aFc46 2 aFc67) 22} 50
w7} dof FFato] Aol A 1 AR ot REGAIZTh Al A A 2 50 wle]
HRP-Protein L (GenScript, M00098) 3} -0l A 1 A|ZF &9F 2+ 2t &} A HE-&-&
& slar Al & skt 71 % 1-Step Ultra TMB-ELISA substrate solution (Thermo
Fisher Scientific, 34028)E 50 wl® & 7Fsl] 2208k 7 50 ul¢] 2 M H,S0,E
H71she] W55 & 5 A1 71 th5 Epoch Microplate Spectrophotometer (BioTek)-S-
ol &3 TH = WA )

1 A3}, F 33} Fe ol A & (aFc46 2 aFc67)°] X3t Egt~EFT
1 o] A 5 ] FeyRIla-131H, FeyRIla-131R, FeyRIb 2 FeyRIMaol o] 3+ 24 32 o]
of8 Y I3} ETAESFN FALS AL o] B U] S L oW, 53], aFed6
T} Fe Wol A7t B9 E ERAEF e of Y ga) EgfaEF ) o]
& #5] Z-7Hg FeyRIIb, FeyRIMa-158V 2 FeyRIa-131R<) T3t A8 & 714 =
A& st 5= A AT} (5 4). T3, aFe67 T3} Fe ol A7 = ¢

EelnEFyRe 45 oY F3) EefE T} 2 aFeds T3} Fe WMol A 7}
(o]

r& A
£ 0b o
=

ol

-

¥ EgAE ST (trastuzumab-aFe46) H UL FeyRIIboll off 8 2 32 o]
HAA 3] =2 Ao gy o FeyRIla-131RO) &= oA & o8} Egf A~ E ST
Hu St dE S B (5 4).
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AT
oA & (Wild type) 217} A Fe =] ¢lol| A, 7}k d 8] & A] 2~ €l (Kabat
numbering system)ell W} @B % ¥ 239, 262, 264, 292, 299, 300, 350, 358,
382, 390, 392, 396, 399, 401, 414 2 428 9| #] 2] o}u] Al o g o] F o]
T O ZRE MAEE = of = skt o] o] 91| 9] ofm] mAko] of Al E o
ofu| A3 thE M A & X849, Fe 72t =83 (FeyR) 2] A EE o]
S ® 217k &4 Fe =91 Wol A,
A 13}o] 1o A, S239D, V262A, V264E, R292P, T299A, Y300L, T350A,
L358P, E382V, N390S/N390G, K392E, P396L, D399G, D401IN, K414R %
M428LE o] Fo] 7l - o 2 HE A B w o] - 3|} o] /2] ofu| =4t
A gk F 3otz Fe fhvp &4 ek o] A9 o] St <1%F A Fe
S| 9l Hol A,
A 280l o)A, V264E, T299A Z E382Ve] o} 1] 4t X 3+-8 ¥ 33},
Fc 7tn} =84 2} o] A= o] Toh Q1ZF A Fe =91 ¥ o] 4.
A 23}o]) Qo A, S239D, V264E, R292P, T299A, Y300L, E382V, D399G,
K414R 2 M428L 2] o} ] 2k %] 3-8 ¥ 818F=, Fe #4v -84 9} 2
At o] Fulw A1 A Fe S| Ql Hol A,
A 23}o]) oI A], V262A, V264E, T299A, T350A, E382V, N390S 2
P396L 9] o} 1] ;= At X 3HE E 35}, Fe vt =84 ef o] A7t o]
S ® 217k &4 Fe =91 Wol A,
A 18+l oA, Fe v} 98- A) = FeyRlIlla, FeyRIla 2 FeyRIIbSI, Fe
Al =g A e o] AdtE o] FofE A F A Fe =l ®lol A,
Al 18] A A, h& A/L B & (FeyRIIa 2 3 /FeyRIb 2 33)-S
7HA =, Fe Zhat =& A &1 o] Agte o] i ARE A Fe = ¢l
H o] A,
A 18}e] Fe =2l WHol A& E3gsl= Fe
T3t A Bi= o] o] e 242 7H] WA,
A 88}ol AAA, Fe Zm|l-& AT 1 WA 59] op] ek ML=
o] FoyX|= PO RFEH HEE = o= shE ZeshE T BEH Y
w1 2(CH2) 2 A EH T 6 WA 102] o} ik A F & o] Fof X i=
TOZHE HEHE oL s X3etE T4 E¥ 99 Bl
3(CH3)E X338, Fe 7t 7 A o] So] A<l 13} 3h A Ei= o] 9
HoeA &g 7hx] oA,
Al 8ol Jof A, Wl ehA g4d& 7Fx] Wi 2 Fab, Fd, Fab', dAb, F(ab"),
F(ab'),, scFv(single chain fragment variable), Fv, T 21| &4, Fv o] &4,
AERA A7 o] v, Q1kke) A, 7] wl ef 3 A 2 ] ol vl (diabody) &
o] Foxl w0 B E M e E = of == s} Sl Fe 7l =84l of] Ho] A<l

N
N
B
n
olo
_>?l_'4

RENEE

g

u
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kDa 1 2 3 4
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1: Trastuzumab-aFc¢

50 2: Trastuzumab

37 P | 3: Trastuzumab-aFc46
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carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:
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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 20
because they relate to subject matter not required to be searched by this Authority, namely:

Claim 20 pertains to a method for treatment of the human body, and thus pertains to a subject matter on
which the International Searching Authority is not required to carry out an international search under the
provisions of PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv).

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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