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(57) Abstract: The present invention relates to an antibody that recognizes and binds to a carbonic anhydrase, a nucleic acid molecule
that encodes the antibody or an antigen-binding fragment, a vector and a host cell containing the nucleic acid molecule, and a use of
the antibody or the antigen-binding fragment thereof for alleviating, preventing, treating, or diagnosing solid cancer.
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oal A Z (monocytes)ol EF 24 WFE A (o]s) 27B6E BHIHE
Mista, HFEHo2Z A% A (limiting dilution) g Ea @Y =219

27B6 slolB Lo} AXE BH3sT),

37 2786 HAE et seolu ol HEFE AN 4L
FRT ANF 280 F2F F AL GAFL FFALFAFAD
2012.02. 14%1 22 71gslo] 2012.02
30wk sk

1-4: 27B6 GEE A9 ole]AEFY] (isotype) B A
<A Al 1-3>0| A Az 27B6 TGEE A9 o}oliﬁ}%}% A7 3}7]

23l mouse immunoglobulin isotyping ELISA kit (BD Biosciences, USA)E

A5k, FAAH O isotypings rabbit anti-murine isotype specific
antisera(lgGl, [gG2a, Igi2b, 1gG3, IgM, IgA, Kappa, Lamda)E ©]|&3sl .1

secondary antibody= peroxidase-labeled goat anti-mouse IgGE

ARSIk Wk HbR o grtho-phenylenediamine(OPD)9}  hydrogen

peroxide substrate® o]&d FEFFOW 450mY FTHEE =&Y
g gelskalty.
J , 27B8 ©EE A= mouse I[gGl/kappa 1ight

).

47 AQEH

-

>

chain®2 A FYUcH A u)7):

1-5: 27B6 @Al COR M <A |

gd F2Y 4L = 19 veERt. FAdoR, 27B6% )
A AE Mouse Ig-Primer Set (Millipore, Cat. #: 69831)& o] &3}
2383 th. 2786 stolB el =vl 2 RE E2]3k RNAZFE Mouse Ig-Primer
Sets o]&3te] P(Re s, ol& pGem-T #E(Promega, Cat. #:
A3600) el et . A@4L B3 DA 4UIMLE Sdatgon). 6T
site (www.imgt.org)E Sl vl A {FHXE A5 ).

27B6 Ab gene CDR sequence?l 3 7349 = Ay 71HdA
AMEdL SEQ ID NO: 12 2 139 yEebdod, 4 spEgdde (DRI WA

28
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MEHT 6 U#] 8o vepien, A 7ol (DR1 HA
MERT 9 WA 110 i (7] & 2 F=2).

CDR3=
CDR3=

NN
NN

<A A|d 2> 27B6 chimeric antibody A=

AF 7199 GEE FAE AF EHoz AdAd Fo4gd HE
AAe] HAAAE F(species)ol TrE7] ufZol o] &EFE FAE 2

gt o g QAsle] A7 Ad-AF &A(human anti-mouse antibody; HAMA)
WeE douAl Hol EH e A FAE wEA AAS £ AH
@AY Fc Fiol Q1A uvolA axel AEsts 75& T34 Hoke
Fog3skA =le. FAl Ag gdE2r] vhg 9 A TF
S F2AEol FRbEA "Bu. wElA. AA Fo Al 27B6FA <
AG LS Zol7] HsiA st Pd G (variable region)= AlLlg v
B Q7re 619 Fe dAD oY GAE ARG F @A Sk
2 A3 ert B vpgx w2 2786 I FAFES skt
Al GAE ALss) da 47 71Ed wEos Azd 27R6-
HulgFc DNAE CHOMZ {+efe] DHFR DG44 AZFo] FFAE F M9
Aol e Wik TAE AX 2R FAS L dEE
Y EF(stable cell line)& 7H&stRTh. AT HEHH & o & £,
| M A D644 M EF(Invitrogen. Cat No. A1100001)E o
3A7E Aol 6-8 S0l 1x 10° cells/ml B =2 HE51, GIBCO(FEH
CD DG44 medium(Invifrogen. USA) ImlE Yo 37T, 5% COy, Z7AoNA 3AIZF
FoF wjok & Ar) ol Axz¥ 27B6-HulgFc DNAZ Effectene transfection
reagent 7] E(QIAGEN, Hilden, Germany)E ©o]&3to] FH|H DG 444 X
dA A gsodch. |
AL A 39 F, FTAS Fstod A9 Az ¥
4T A 3087 WAzl % PBS 3mlg Y1 1500rpmollA] 3%
LAEE st At @2 FAE At A2gE FAE U] A
o] 2}8FA) Q1 goat anti-Human Ig-FITC(Dinona)2 1508} 3]A&le] Y&

4T A 1587F ¥e A7l 3 PRS SmlE 919t BUd wwow Su3

)

N
Ko

7]

=

e

P o
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I BMIE HAHEY A EZF W drtE FlEgi. ol F
A AEFE TE7] sl 30nM MIX(Sigma, USA)3  200ug/ml <]
G418(Invitrogen. USA)2 7713t PowerCHO(LONZA. Switzerland) ¥jA =
wA % 2E Audye Atk NIXsh Galse] EE wjAd A el

Adeingde NIXe 6418 H7F vEE HAAALR gold, 4 wxd
-

Ay s)zke 332 nRsgr. AFAos Aange o AXFe
1000NM MTX9} 400ug/ml G418 o] H7}E Power CHOM|A|OA A& nt
FER AEAAds vhRgeigien, AdERAg Y F HIFTAHA AEFE
B2sl7] el As A (limiting dilution)s  AAEe  ©

24U (single colony)E & H3Fc}.

<AAd 3> & CAXII HE2E FA (4B A=

3-1: 27B6 o & gt

TUL BAFEA R T E o *Hij;‘é AAeteE FAE FUFHCE
grusty] fate] 2786 Hojy FAE ALt SHAHCR 278 HAY
A AL TbsAde HWukeyl #ske], 7idE 27869t mbe XS
AHg-ate]l MESA] ELISAE F@A 5Tt

d71 AA<1-2>o] Zled W FdshA A ALY AEF
A549 1x10" AIEE 673 4R vh9s B 35 140z Wodsa g3 o
sk k.

TFAAReZ, 7" 27B6 AAFAHE 100 ng/mL EEE microplateo]

g3 37 TolM 1Az Fetk FE L9, 27B67F IEE  microplated

blocking buffer(sigma)< 200ul/well® ¥ir 37ColAd 1A+ E<t
Al olth. A549 M EE 1% NP40 lysis buffer® AF&3Fe] 1x107 cells/ml
=% lysate® 8|5k, FH]E A549 lysateE  S0ul/wel | &
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microplated] Y1 37C XZdA
549 WEoR BRH mles
microplateol | 37CoNA
e o 7 oz} A
100  uL/well2 ¥ il
(3.3',5,5

LT

goat

t}. o] F 450 nm Aol A
H} o}

o],

11329}
el A X (monocytes ol H5F
B}A| (o]8 4B4AE -

&3l

L‘ﬁr—l

UOI

dilution)<

1A 7F ®

37 TolA 30%
'—tetramet.hylbenzidine)%

W ste] WAL FEFHT N

27B6%}
A 2] 2 (sandwich ELISA)ell Al 4/ vt

U e <A Ald] 1-3>0 7] A gk W
Holl Al #Hlok AlEFQ] A5490)

8] F(granulocytes) <}

239l

| <A Aol 3-2>9

PCT/KR2017/012892

1A 7F k&3t

ek

9 PBSE 33 FAlstalct.
10008] 3] A A 100 ul/well&
= PBSE 33 A5

o =
353k

anti-mouse [gG-HRP(Jackson) 2000 3]A]ol-2-

%%@:ﬂP%E&ﬁl?ﬂﬂMQ.mB

50 ul/well® = 2ol A
H,SO4 (Sigma)e &
TRUe A8

1;]0
o

Askel sholualmubE
3 sAdstA DA,
OO]:/K O]‘ﬂ}ﬂ ;(4)\1- _L:‘]/\—]]_L7O

ol
=

Y I - (lymphocytes)
GEE 27869 ﬂ&@w

TrE-E
RV oA W

of

H 35k EH & 3).
%71 4BARA &
TET AT 289
2012.02.14¥ 2} 2

=]

Ll o

Al dolzr 4B4 A 9]
SEQ ID NO: 20 Z 21¢ Eelyion

FAEHE 14 WA 169 UE o
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1

N

4
J\I

A JpHdde (DRI WA CDR3E FodEHE 17 WA 199

VERACHE B 2 BF).

<AAld 4> 4B4 71118 A A=
G771 <Al 220 Zled vk Zol Al Fo] Al 4B4FA 9

WAl e Fol7] Asld shMAG(variable region) AL@E UHA
RS Qb [g6le) Fe2 AT JlvE FAE ALY T FY Sl
2 AsErt Boel vhes fof 4B FASH FAEE Slakch

Be Aol A Az e <AAd 29 FU9 wom
Fasdon, 1 A% ARG 484 7Y FAY G Sold 2 IHEE
FAEZ SHE ol&s &g Ay e Sol4d B M=t E9
;s el 4B4 At FAMES FAEATHE 5). & 5% AB4 7| E
gAe &Y Sold 2 AFgLE vebdT

AN 5> Thke AEFNA A B Ba

5-1: TR M EFoA &A whd

KCLB(Korean Cell Line Bank)9} SNU(Séoul National Universiiv)E
3 R okt o AEFAAMY HAd 2 9w A A 40 A 11'7%"' -2

71d2 27B6FA e ZiME 4B4g A2 AY ARE fFAE EA7({low
cytometry)® 2+¢1&}%dct. | | _

TFAF oz AdMEFE KCLB(Korean Cell Line Bank)9} SNU(Seoul
National University)E %3] 42w L-132, SW-900, DU145, LNCap, MCF-
7, Huh7, Hs-578T = 10% heat inactivated fetal bovine serum(FBS; GIBCO,
invitrogen)”} #7F& Dubco's MEM(GIBCO, invitrogen) ®BRAE A549, NCI-
H460. NCI-H417. DLD-1,HCT116, HT-29, SW-480, SW-620, LS174T, PC-3,
SNU1. SNU63S. SNU719, MKN1, MKN2S, MKN45, MKN74, NCI-N87, SK-
BR3 .NDA-MB231, MDA-MBA53& 10% heat inactivated FBSe] H7be RPMI
1640(GIBCO, invitrogen) BRI E o] &3l 37TCoA 5% CO,. AENO] ¥iY7E
ol g3 w3 Calu-3, Hep3B, SK-HEP-1, C3A, Hep G2,
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PLC/PRF/5, BT-202 10% heat inactivated fetal bovine serum(FBS; GIBCO,
invitrogen) 7} A7FE Eagle's MEM(GIBCO, - invitrogen) ®JA| S, KATO III&=
20% heat inactivated fetal bovine serum(FBS; GIBCO, invitrogen)7}
M7k IMDM(GIBCO, invitrogen) WHJA|E, SW480, MDA-MB4682 10% heat
inactivated fetal bovine serum(FBS; GIBCO, invitrogen)”} #H7}4¥
Leibovitz's L-15 Medium ©]-&3] 37TColl4 5% CO,, AEle] w7 E o] &3
i @FSFSA T

47 Ml QAZF| B mwel 2786, 4B4 TEFE A
Yol 4TColA 30837 8-5A171 & PBSE A|5t3l, FITC-conjugated goat
anti-mouse Ig G(DiNona Inc, Korea)E& o 4TolA] 153+ vjetstaict.
T}Al PBSE A & FACScaliber(Bectoﬁ Dickinson, USA)E &Aslo] 1
ZAiE ofgio] 7] ATk, (F 5) TS THEY MEFAAL 27B6 =

.

)
4B4G} A o] WES-S B2l S o),

z}z}

it

3171 £ 5= vt 18 M X o)A carbonic anhydrase 123 o

1S o)4b 500070 MEZFONA 2786

£

o
(2
(e
o
oy
o
AW
o,
Y
Ay
Bkl
'—l
()]
2
2
41t

[e}
LERE, -2 BEAE 10070 FYAETE SR BY, 1 o)de

[ 5] |
Origin Cell line 27B6 4B4
A549 +++ +t

Lung
NC1-H460 ++ 4+
HCT116 + -~
Colon HT-29 + +
LS174T +H+ F++
Prostate LNCap + +
Gastric SNU 719 + : ++
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MEN 45 + +++

Huh-7 - ++

Liver Hep3B - - +
PLC/PRF/5 +++ +++

MCF-7 + +
SK-BR3 . +++ ++

Breast MDAMB231 +H+ B
NDANBA53 o T

BT20 + ~

Lymphocyte - - -

PBMC Monocyte - -
B Granulocyte - -

Cell binding profiling of 4B4 chimeric antibody performed

o
et

flow cytometry.
-~ 1 less than 10% of positive ceills
5 + © 10~30%
t 1 30~70%

+++ : more than 70%

271 & 5o 7] wlel o], E o] 27B6E 4B4 ©EE A=

10 kR FRO AN, A, AL, B 2 Sl ARFAA
13

15

ol
ox
=
olo
tlo
n
L]
=
&
x
b
ofy
ojo
o,
Ho
oL
ne
N
—
—
o]
o
=
@
0Q
o
lomd
<
@
o
=
o
o
w
Tt
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cancer)®RF ofve} okt K@ AgAgE 2d F dd.
wekd, A 7HA M2 gE 5d3¥ 2 M EFoAY 2769}
BATZE A ZAF REZE HAX EA7(flow  cytometry)E
gl vt

MCF-7 AIE(S¥e MEF . ER positive cell line): 10% heat
inactivated fetal bovine serum(FBS; GIBCO. invitrogen)”} iéﬂ%
Dubco's MEM(GIBCO, invitrogen) WiAE, MDA-MB231(et4d Fwrdt el
A 3E5), SK-BR-3 A3 (human breast cancer cell line that overexpresses
the Her2 (Neu/ErbB-2) gene-: product)+< 10%> heat inactivated FBS9]
A7FE RPMI  1640(GIBCO, invitrogen) HIX|E o] &3] 37TColAM 5% COs
Aeel Ml E ol gd waT. |

271 eiekE e ESo] 2 el 27B6, 4B4 ©EE A
bzt go] 4TCo A 3043k HEEAIZL F PBS® Alstal, FITC-conjugated
goat anti-mouse Ig G(DiNona Inc, Korea)E Yo 4TolA 1587+
B ekstoith. Al PBSE IS ¥ FACScaliber(Becton Dickinson, USA)=
BAsetel 2 A%E X 60l Z1AEATE

(£ 6]
Origin Celi l'ine Subtype Immunoprofile b |
’ Expression

MCF-7 Luminal ER+. PR+, HER2- +++

SK-BR3 HERZ ER-. PR-. HERZ+ ++

, MDAMB453 Basal ER-.PR-HER2- ++

Breast MDAMBZ31 Basal ER-,PR-HERZ- +++

MDAMB468 Basal ER-,PR-HERZ- +

HS578T Basal ER-,PR-HERZ- +

BT20 Basal ER-,PR-HER2- -

uwlgla], B wio] wlE 27B69} 4B48HAl= ER,PREERF olu]g} HER2

o AEY AEAME EFEYH wes HolER.  HFeA
S-vlok(Triple  negative breast cancer)®wt oyl cpekst F3 9
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[HC (ImmunoHistoChemistry)
Aol Az 2ol A 27B69} 4B4

5-3:!

JJJ
I
i)

of
oF

ol

SEE

or

&4

s

il

60

S

1x PBS9

olojA 3% IrtEter A (HaO2) Ol

3 & Al thAl (peroxisase) 2

St

]

A A

Bl

i

g0l A 60 3F
oJojA] 57t 33 1x PBSE A

A

Sl

SAIA
A

ks

U}-%_/:

(27B6, 4B4)E

s

15

% HRP-conjugated

Els

10ug/mloj T},

=
=

Denmark)

| (Dako,

P

1
3]

.6‘_
e}

Qo
B2

ant 1—-mou

goat

As T

1x PBSE

(0.05%  Tween2(,

PBST

1x
Diaminobenzidine{DAB) & &

Hematoxylino =

20

—_
o

)
—_

poich.

)

ofefel 7]

<t
m
< v [
©
/m
o~
SN |
el
—
s+
=
[
(@)
i
©
“.IL —_—
e | S sl — | o
Sl i l|ls — | O
N o Ol o
2o = = o i
=
mm.u —
z %
> =
= )
= =
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Geminal center - -

Basal layer Basal layer

5 27B6 FAY A M= basal layerol %FatAl FHEHA oL o] H|Eo]

Agel 27z sheten.

<Al 6> GEE FA A FAEA
6-1: 4B4 =l 27B6 ©EE 99 e A
10 4B4 % 27B6 WHEE Al JMdo] AMEE wHAdd A549 MEFE 1xi0®
v ok3to] lysis buffer(1% Nonidet P-40;NP-40 in 50mM Tris-HCI, pH 7.4,
50mM EDTA, and 1mM phenyl-methyl-sulfonyl-fluoride;PMSF) 50 ml®

Age T oA 5B 4847 e 94 Pelg Si Az
FE

2S AAskn AEAg 2ol gIES FH ]ﬂoﬂr/} rlE jlEe
4B4 2 27B6 A7 AA =
AAE 4B4 4 27B6 @EE FA 5 mge 2T BT (6.2 M sodium
hicarbonate, 0.5M sodium chloride, pH8.3)0ﬂ B35l 259 x4 AL
Az 3k}, NHS-Activated sepharose 4 Fast Flow resin (GE Healthcare)
2 ml2 5 ml column®|] SHZ 3t 1mM HCI 20 ml= &2 A H oA 2
20 ¥¥ (20mM sodium bicarbonate, 0.5M sodium chloride, pH8.3) 20 ml=
ZAste] ATl ZHE dAlr Z ARSEE d(colum)
Zusldch. E0" " ZF(colum out-let)E =1 FHE 2%9 ¢4
SNE 74749 A (colum)ol 2 H ZAFH AU+ (colum in-let)E o}
2ol A 4A|ZF F<t Hbg SFSlTh. Resindt WhEsle] ZAdstA] & oAFEe
25 SAE AASH] Yste] A ¥ 3 (20mM Sodium acetate, O.5M Sodium
chloride, pH5.4) 20 ml€ &2 Fo ZA™(column)E AlH3FiL, Resinol

o
1
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&= w2712 AAS7) Y8 blocking buffer (0.1M ethanolamine,

0.5M sodium chloride, pH8.3) 50 mlS S8 FA¢. FHHEH 2F9

A& (column)e EA M3 (20 mM Tris-HCl. 150 mM NaCl, 0.02 % sodium

azide, pH8.0)& 20 ml & + H A& x477};<] WA B3 shlct,

ZH®  colunn FPLC (Acta FPLO)ol 323} Resinol Z3H
FA7 FAL QA FAL Fl T F A=S FoEc. AN
A549 AEF alE2 FPLCA 2" Hyleol 9 (loading) =3 o™ 4B4
R 2786 ©FE FAIE AASE o] dE=E AFEET. AR e
WS (equilibrium) P8 F9 (sample loading), A (washing),
22} M2 (second washing), £Z(elution)®] 4©AlZ o]Fo] Act. #H§ o

AH HWFHE 0.5% Tween-80, 20 mM Sodium phosphate. 150 mM sodium
chloride pH 7.4¢jv, &= 10 ml, AlFo= 20 mlo] 2z A}& 5
2= vy (elution buffer)e 0.3 M Glycine, 0.1 M sucrose, O
Mannitol, 1.0 M urea, 0.5% Tween-80, pH3.0 &< 20mlo] A}LH ATk 24
A &4 (second washing) & &F W E AH B 25% ¥&= &

CEFAE AHEEAT. Y &2y B Do 8= (eluated

solution) 20mlo} TCA smle Z7bshed 30 23k Wgna sm ol%
A F-2] 8o 71%{1%8— AH3 olMECE 2% F7} AHEATH. FEF doj

-PAGE Sample buffero] dErsted H7|d%5 <& +3stn
S @Al"cf}%i . 87 71ed kel Zo] 4B4 9 27B6 FAR

27 A4S Ader AF £ A48 dYe = 63 2k & 694,

—m

4B4 2 27B6 TEEE A= A2 ZPHoz HHY A9 MES
2| 2ol A zZhzte] UL B AA st A& A&

Awpolch,

ulf
N
N

o
il
ui)
re,
o)

¢

6-2: 4B4 2 27B6 ©EE Y A

4B4 2 27B6 ©@EE GAE ZAFA|A AZFE resinoE E7 AAH
e © 71 Zo] @A}, AT E FAH <k 58 kDa F8 @z
e 2% AMEgeAfsred FAH  YIFHUAY =4&  InGel
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digestion® @ Selo]=2 Zuabi, LC-NS/MSE BAste] dojd ZAne
PLGS (Waters)Q} MASCOT (Matrix Science)® ZZANA3FIY A7 FH ).
dA FAPHe g 2o,
Gel Areje] whwlzale 1009 ACN  (Acetonitrile) & B3}
=

(trypsin)= #7}sle] 1583F digestion 3FATh. Al&E%& 60% ACN, 0.1%
TFAZ FZ3}9 Speedvacl.® FE3FTE. AlE2& 5% CAN, 0.2% TFA
(Trifluoracetic acid) €9 20ulol 5o LC-MS/MSZ E43tith. LC
column+ nanoACQUITY’ UPLC BEH C18 (1.7 wpm, 300 A, 2.1lmm x 150mm
[.D.)7F AH8=ERen, o5 H# A (0.1% TFA in 100% D& o©l&F7%
W3 B(0.1% TFA in 100% ACN)E A=A A A =¥ (gradient elution)2
Abgs] AElol=g Fasdk. MS #Z7]E ESI positive, Surver sacn
- YojR A= PLGS 2 OMASCOTE Z 2 A4 skglth,

= O ]
o g g ¥Hoz &Y B A Zol AF F4 AAE I55hol
3T

el & =5 i i
871 & 8o iRt
(% 8]

A “No. : Description aW(Da) | oI(pH)
4B4 - 1 1 Actin cytoplasmic 1 417361 5.15
4B4 2 Carbonic anhydrase 12 39426 6.79
4B4 3 Keratin type I cytoskeletal 9 62026 4,96
4B4 4 Serum albumin 63647 5.68
4B4 5 Trypsin 24393 6.91
4B4 6 Actin 3 _ 41813 5.01
4B4 7 Actin 1 41648 5.24
27B6 1 Carbonic anhydrasel2 39426 6.79
2786 2 | Pyruvate kinase isozymes M1/M2 53470 7.96
2786 3 Actin cytoskeletal 1 41814 5.24
2786 - 4 Retinal dehydrogenase 1 42327 5.08
2786 5 Hemoglobin subunit beta 1 15830 7.5
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2786 6 | | Synaptic vesicle membrane protein 12192 .5..88
VAT-1 homolog

27B6 7 Protein disulfide isomerase 57146 5.98
2786 8 Serum albumin | 68647 5.68
2786 | 9 Trypsin 24393 6.91
27B6 10 - Actin gamma 41580 5.33
4" A3 5 Carbonic anhydrase 12%& 7|thdk wle} o] 4B4 2

27B6 ©GE2E FAE AAG FdoM FFHE FHEIJLH AE ZHo

27B6ol A Eelg #AElol= IS QFLLINNGHSVK(M E¥HE 92,
. WTYFGPDGENSWSK(AM € w5 23), 'GQEAFVPGFNIEELLPER(H?—ilﬁz‘z 24) &
YKGQEAFVPGFNIEELLPER(AM @ ¥ & 25)9] 4 = o]al, 4B40A] Eg g Helolw

10 HA4g49L& QFLLTNNGHSVK(AM € 5 22), EMINNFR(A € & 26) .
GVIVKPATK(AM @R Z  27)9] 3Fojrh. o] QFLLINNGHSVK A& 4B4 9
27B6o A FEZH o EAHQTE. & 8L Carbonic ahydrase 12 precuisor

isoform 1 o}9|x=AF AMdoly =&
FABGT. T 8 2AAAD YL LC-NS/MSE HAse] SHE wwg
15 EFoltk. ® 9v AAd 69 wel Carbonic anhydrase 12 isoform 19

FHR 249 Weels Ade

B Mg, LCMSMSE AE® P9 Feols @Hg BEdz B4
A3yl 2786 % 4B4gA 7} Q1A EF= &Yool Carbonic anhydrase 12 isoforml
A& BEAIE Aoltt.

[ 9]
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| CA12 MPRRSLHAAAVLLLVILKEQPSSPAPVNGSKWTYEGPDGENS
lisoform1 | WSKKYPSCGGLLQSPIDLHSDILQYDASLTPLEFQGYNLSANKQ
FLLTNNGHSVKLNLPSDMHIQGLQSRYSATQLHLHWGNPND
PHGSEHTVSGQHFAAELHNHYNSDLYPDASTASNKSEGLAV’L

LGHLSLALAGELGECF\/VWSIWLFRRKSIKKGDN KGVIYKPA'{KM

 |ETEAHA
a8a oixizral | QFLLTNNGHSVK EMINNFR
HERO|= Th GVIYKPATK
| QFLLTNNGHSVK WTYFGPDGENSWSK
| 2786 2 ; neE ,» YKGQEAFVPGFNIEELLPER
|EeesEE GQEAFVPGFNIEELLPER

6-3: 4B4 2 2786 S22 B9 A (ELISH)
LC-MS/MSell A dojzl g 5& AyE #AAs7) 93l Az
Carbonic anhydrase 12 (R&D systems)oll W3t 4B4 = 27B6 ©&F

Z
=
Al o] WSS ELISA 2 Western blotting assay® 2Helslich,

'Eg-
=Y 2

,-4

Maxisrop ELISA plateol] well™d 2|z whulzd CA XII-E 100ng 4
37CoAAL & AlZF REZAIA S TR F, 1x blocking &N (sigma)&
well & 2000l Y3 37COIA & A2 B8 AA 22Rasith 47 Fod

& (R&D Systems) Z PBS

=9 ]Eoﬂ 4B4 2786 3 CA XII ©&F
00ule 92 & 37ColA & Az ¥3A)7|m PBSE FAste] AEsHA
or= @AlE AASUC. ol&  Goat anti-Mouse 1gG-HRP(Jackson)&
A5l YojFal 30 ®3F WAl ¥ PBSE AT H TMB £AE well
F 50ul¥ ®ol 103k wEAIZl F Ak S0ulE ¥l wbee TAAYIL
450mmell Al FH=E FAHUY. A @A Carbonic anhydrase 129

-
st 27B6 ©@EE Ao Wb A e thh W o) 4B4, 27B6, anti-CA XII
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75k o) WAL YERIY

@EE A (R&D systems) BF = S
E gAof i3t ao] Carbonic anhydrase

_‘_:’E_
= 7 4B4 2 27B6 ©EF
e

128}= 7S ELISA assay® 7

6-4: 4B4 2 27B6 ©+E 2 I ZA (western blotting)
A7) Aol 4B4 2 27B6 ©EE A} Carbonic anhydrase 122
o g AAFttE AL B FAOoY, western blottinge ® 3 T

AAsAT}. A= G¥A Carbonic anhydrase 12 387 #E< 3 8%

separating sodium dodecyl sulfate—polyac.rylamide gelol loadingd}o]
H7] 4 e AAFUTE. o] YERMHAERLA ol electrophoretic
transferAlZl 3 5% skim milk(sigma) o= %Eﬁg}é‘}_ﬂ Z}z} 4AB4, 27B6,
a-CA XII 5 & ?%Liﬂ (R&D Systems)E& ZAZAIZ F (27B6: 1.2 lane, 4B4:
3.4 lane, &-CA X1! ©@EE A 5,6 lane), A4 HH (0.1% tween-20
in PBS)EZ A ¥ A%3% T peroxidase-conjugated goat anti-mouse IgG
(Sigma, Saint Louis, USA)E Azt A7) UEERQAEEe s 2
Ad HHE A
Amersham. Sweden)® WMEE elato] 2 A%E & 8 o AAErdY. =
82 4B4 H 2736 GEE ?3(}21]0]] A% &<lo] Carbonic anhydrase 128}

A< Western blotting assay® dT % Z3olvt. 4B4, 27B6, Anti-CA XII

—

-chemi luminescence detection system (ECL,

o
=
=
oan

l

GEE FA (R&D Systems) EF 40 kDaol @3dts A3 CA XIIE
whg |

44 st

6-5: 4B4 9 2786 HZE 49 A4 (Sandwich ELISA)

7] ELISAS WBAlA] 4B4 2 27B6 ©EE 34| 7} Carbonic anhydrase
128 Fdoz AAFE AL FHIEUo, AuHor 2B ©dEE
= A des wrsAdo] drh, o] H st Y8 Sandwich ELISAZ
o} o] 43159 t}. Maxisrop ELISA plateol] well% chimeric 4B4
chimeric 27B6 ©&% A& well T 100ng 2ol 37TColA & A3t

XA EaAlE FZEE H. 1x blocking € H(sigma)E well % 200ul
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ga 37ColA gk A wbEAIA E2A ok, Az @4 Carbonic
anhydrase 12% 100 ng/mlol A 5E 28148 3128l z}zEe] wello] Yo
F31 37CoAlA & Al RESAIZL H PBSE Al AdstA ¢v F4E&
A AR, o] chimeric 27B67F FZEH wellols 4B4 ©EE A&
Chimeric 4B47} ZHE wellol: 27B6 @22 IAZ well % 100 ng
Y31 37CAA & A WA FH PBSE FAlste] Ak &
AAsA . ©]F Goat anti-Mouse IgG-HRP(Jackson)2 3]413fo] Qo

a
30 & ¥REAIZ = PBSE AR H TMB &AL well B 50ul¥ Wol

1087 wheAzl & A 50ulE do] WHEE FAAIZIZ 450nmoll A
TFEE A5y, =8 &4 (Capture antibody)® Chimeric 27B6E
Abgatal A& FA (Detector antibody)® 4BAE AFE3IS1S o A % 5
@a  Carbonic anhydrase 1201 tHgh 2 ®bg/Ado]l & 109 4o
ghols el weba] 484 9 27B6 ©EE A 25 Carbonic zanhydrase
128 AR AAFE FHEUT.

871 3 10% 27B6 % 4R4 @28 FAE Capture/Detector FHZ
Z%3tod Sandwich ELISA assay® T &3til, Carbonic anhydrase 12&

27B69} 4B4 TEE A7 SAY QA PSS HEE Aol

o
I

[ 10]

Capture antibody Chimeric 27B6 Chimeric 4B4
Detector antibody 4B4 mAb " 2786 mhb
CA12 100ng/ml ©1.653 0.021
CA12 50ng/ml 1.349 0.016
CA12 25ng/ml 0.954 0.016
CA12 12.5ng/ml 0.634 0.011
CAl2 6.25ng/ml 0.351 0.009
CA12 3.13ng/ml 0.193 0.008
blank 0.064 0.007
blank 0.055 0.008
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<A Ao 7> Epitope mapping

AN EZ(epitope) s AF3H7] Hste] = 130 ZIAG uwiep Zo

&7] AAddA ZAR AIEZ BAE XAV EodstA Fe Axd
FPL Azste] AAld 1 R 30)M Zhzh e vl 27B6 ©4EFEA 2
4B4 SEE Ao didt AGRFES A AEUT.
=

7-1: CA XII mutant AZFF FH2 A

pSec-Tag-CA XII full-hFc AEY [FHAAE o]&slo] Agax
BamHIZ} HindII1E o]&3] CA-XII mutant HZ2FE FHAAE THEAT. CA-
XIT e AA @719 s hfcrb 239 +AAE pSec-Tagdl
Aoz CA-XII Xﬁﬂ W hFe 3 @¥dS Axser, & 133

Zo], N ¥HRE olu x4k 300074 9] deletion mutant-hFcE A|338F5Ic).
4

- -

=

—

O
271 CA XII full-hFc 2 5% deletlon mutant -hFc 7} H<%

>
=

pSec-Tag #EE ViaFect(Promegarh)& o] &3] CHO Ao Aighaz

HAAGEAT. By FAHoR A7 7 FHdA 2 ViaFect compiex&

a7 g Zdlolgste] ARe WX E ZolE CHO Ao i 48471

Tt et A7) FAZIEA ol F WY FTde FHEd

human Fc(hFe)E 72 %3H= sandwich SLISAS o] &3] Wy ol BE Flsgict.
7-20 HEE A o 5 E I (epitope) HAE

g

B oo o2 8 A9 CA-XIIo| tig dIEBEZE AFs7] 93,
anti-human Ig @A (Jackson LaboratoryAh)E well%3 50ng ‘o] 37Tl A
& AlZF WFSA]A capture FAEZA FHSI3, I1xblocking € (sigma)S
4 200ul gL 37ColA F AIF WeAA EERASSH. 37 FHld
ZagolEd AzE CA XII full-hFe ¥ 5 Z9 deletion mutant-hFc <
Bl Asds 99 100uld ¥ & 37TCoAM g AlZE whEA]7]aL PBSE
At ARetA] e A= AASATY. oldl anti-mouse Ig, Fc
specific-HRP(Jackson LaboratoryAh)&  3|4sto] Yol 302 I
REgAIZl & PBSE A ® O TMB R4S 4% s0uld ¥l 1087

gk A7l B A 50ulE o] WweE FAAZIL 450mmol A SHEE

T
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Astgich. 47 ok AZolo] CA XII mutant-hFc T do] ZAFL
1o)1&l7] 8, HEFOE anti-human Ig FAZ o] &3}l Capture &
detect Sandwich ELISAE F33slal 47 48 Z3E & 99 7] 33T,

T 99 UEpd  upe}  Zol,  CA-XII9] N-ZoholAFE  25%
ohulwabol A 578 ojmwAtew  o]2o]zl WO RA non-catalytic
domaine. & A=A}, waba], CA-XI19 catalytic domainolE ZA¥sHA
grom olo] CA-XII Z2ETAE Adsix L= Aoz mlr},

TFAHog, A7) AgAIAA Hoawgozm FAF 27B6 A
FAATEANE= AHEHS 29 APNGSKWIYFGPD (M €W & 59 25¥

=4 #3838 otmwAto g FAdE)oln, CA XIIO 3x¢d AA
Tzo] ZABC Al Y wEAN FUAFERAE AIHE 29
ofulxAt AE Foid T opxAte® FAAE MHEHE 19
WIYFGPDO|TH M w5 59 3284 oflmab x| 38W obmwirow
T48). w9 47 ddATelN Aoz =g 44 Do
FAZATRAE HMIHFT 42 GENSWSKKYPSCGGLLQSP(M EW & 5 309 #)
ofmpl At WA 579 ofmxate g FAHEH)oln, CA XII9 3a93 AF

Tz A A SAd A FAAEEAE 4IRS 49

i

O

o].u] __‘T_‘_)‘\l' ,l;}: o %Eoiﬂ }\-] 14);»!_] o]—U! o /\} o & ?_/\6] Ftl ‘i é‘:{i:&‘
GENSWSKKYPSCGGO tH A QM 5 59 399 A ofm)i=AF Wlx] 52 ofn]mAbo 2
+49).

<AAd & nyFoe 7Y I A5 FEF (CDC)
g-1: Mot A FEFo|A CDCaT
v #HAdek  AEFQ A9 celld 969 (well) EHolE o
5X10°cells/well & ®53% & 37C (0, incubatorol A 20-24A]7F vjkgc},
7t Awell)2 wieF MXE AASG F o] ZFHEA k2 RPMI

Z TX 10ug/mlo] HEE 10%9)

1w
[\
\]
los)
@ i
ot
2
ulk!
-‘ﬂ

human serums 410} E3dtoal S wl= =] 2z wello] 100ul® EF3Ac}.
Nelg B4 FAE YT P ARgSATh. 37T C02
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incubatorol 4] 3hr v & Ez-CyTox agent (DOGEN, KOREA)E D(well) %
10ul H7kskedch. 37C (02 incubatoroll Al 3hr 302 WY + %%aﬂolzz
gt} 7] (plate reader)& ©l&3td OD 450mmelA FHF=E =
A3 = 109 YElRed, & 105 27B6FAY HA EA AELEA
5 ®5IE YehlE EHo|H.
T 10914 YERA wpe} o], 2 el AAd 2 B 4ol 7z

2]
2 7182786 R 7|eH4B4 @2 E AV B2A S AEsAde

m{o

A
LElE S 08 ¢ U
10 8-2: AE oA furoto A CDCA
g7) <A 8-1>7 AAAoR FAdI WWHoer AzmaHE
Brrshvh, ek BARAEE AN EZF il ﬁ%%@%%ﬁ AT
MDAMB-231& < 35ro] 0D450nmell A FFEE ZHstd otrl & 11

%aﬁ‘.glw%@ﬂﬂ8ﬂHH%@4ﬂﬂ2éﬁW}@%%@%%%wﬁ
.]

15 BA 92 AXSAS YIS S8 Aot}

[e]

(¥ 11]
sample o cytotoxicity(%)
T No treat 0.0 T
5% HS (12.7)
5% NHS+4B4 Ing/ml 76.5
5% NHS+4B4 10ng/m!l 36.3
5% NHS+4B4 100ng/ml 83.4
5% NHS+AB4 1000ng/m] 75.7
5% NHS+4B4 10000ng/m! | 83.7
4B4+5% NHS+CVF 50ug | 83.9
4B4+5% NHS+CVE 100ug 80.7
A7) & 1190 JERd wpel ol & wrge] 27B6 @2 E AL
Ao BA JEL AEZE 54 AES g S99 5 Aol

20
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<dAd o YN FIHE FAe) A= EIH} (ACC)

9-1: FA)EL MESA AAADCC- LDH assay)

a7 MEZ(effector cel)THIE HsliA, ALY RS 2FH3sA
HZ(ficol)EAS A7 8 T (M:ficoll =1:2) 2000rpmo] 20% 7+

QA B34 PBMC(Peripheral Blood Mononuclear Cell)& <<

o}
PBMCE 5% FBS H7} RPMI wiR|olA 37CE2 RBAEACt. a&x =4

MEEA ZAAL= LDH assay W3 Luciferase assay "WHE o] 83549
A& skl ,
EAMESE s nde AEFZA HT20(hA), A549(FH M),

=
NCI-H460(# A k),  MCF7(s+9) AEE 1 x  10%cells/wellZ2 964
Zdo]Ed] FH|Z T 37C (0, incubatorolAl 18-20A17F wjeFsict. Z+
AwelD] MFA L =F AAL F 56 iAol 2IW iAol

7lelel 27B6F AL ¢ pg/mL, 0.1 pg/ml, 1 3g/mLo]l HEE G 7Eslo

FH|SEIL, ol & Bﬂ%‘k—%% AAG ZolEd 100ul® EF3I I 37C
%%HMEMW 3087 e AAT}. olF FuA &7 AT 7 well D

x 10°GEHAES 5087 HES QolFm 24 A 37T (0,

5 =
AFwjoleloAl wickslodct, AU RFoRE &3] v (lysis buffer)E
U3 37°Col A 2447k wjekstelch. 2447F wiEEF Foll 2500rpmol A 5E
AT FFAR FE T FHMAEERE ZsiE HL%
LDH(lactate  dehydrogenase)S =48] A A 3 &3l BEE
Arekglth(Promega assay kit). 2 A3 = 11014 el vpep Zo], £
dtedo] 27B6 WEE A7 9 Pl FA JEH AL
2gs YepdS 0% ¢ UYHE 1), = 11+ 27B6F A9 A
oz AESA a¥ FAF Aol

9-2: A% 24 S FAAEH AMESAH P AH(ADCC-LDH
assay)

7] ALE 37 9-19 PET FLY PPz Fusn I
7
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276 FAle ey 2R/ F @A ASAU EEHA &g

Arz o eurel A EFO MDAMB-231, MDAMB-468,  MDAMB-453, BT-20
AEFNAH & A oA AEZA LS eSS g
AAJTHE 12). = 122 2786 A9 AFoAAFHYE AZFANY IA
oz AEEY w3 seld Asholr}, |

<A A] o 10> 13 olol A 2]  defucosylation Z]Wl¥ A9
2] & 5. 37}H(ADCC)-
10-1: defucosylated Chimeric 27B63FA19] ADCC &5 3ol (Colon,

lung, breast cancer)

A A defucosylations FX3517] fl&. AAld) 260 wE
27869} AAldl 4ol w2 4B4 Z|W™E Al AZFo - e
defucosylatione %8s °FE<l kifunensined 100ng/mlE  #§ oo
Artstol wiekst & A sl defucosylation® X 2 A ekel - ADCC
FuE v wdget. Colon, lung,  breast oA kifunensine #1#l ADCC
78} chimeric 27B6% A9 ADCC &5 &1t Tt.

2 A % 1394 BE wkel Zo] kifunensine® A g sho]
defucosylationd =3 FAS s ndd AEXF) AHALS o A

= 5

JEY HMESHo

—_

Defucosylated 27B6 7|98l slA| o] A &= AL EA HAE FHolo),

10-2: defucosylated Chimeric 27B63} 4] 2] ADCC a5l AEsA

et

Luciferase ADCC assay W= o|l&sly] AFaA WY AEXZFY

=
MDAMB2313} HER2&4 <FAd<el fer AlXF SK-BR39) - Al <&

AEsdastg Ao HS  wf  FAl kifunensineg A gl d}hod
defucosylations =% FAE A& W kifunensines A28}~
re ARy A e MESHel FUste AS #I¥ F

AAHE 14). &= 14& Luciferase assay® ©] &3t Defucosylated 27B6,
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4B4 71e 8 @Al A & AESA HAFS eI _
TA{oR, FHANEER FUY AEF MDAMB2313  SK-BR3E
96well plateo] 1.25x10%ells/well& plating & 37C CO. incubator o]
20-24A17F wekeic}t. Z A(well)Q] widNS AAZ = low 1gG FBS 4%7}
el At RUIE AES Edolne] s wellol 25ul4 A7ba),
27B6., 4B4 FHAE  HWY  10ug/mlo) Al 3-fold=Z 3| Asted FHA <k
1.2ng/ml7FA low IgG FBS 4%7} X & =o] A= RPMIE AF&35te] 3%
MAIANEE FHIgt. £89ld 47 FAXEE T welldl 25 ul¥
7}e F plate] F4< 21 I AANANA FAAAT. wYgstn
A ADCC reporter cell(ADCC Reporter Bioassay. Promega) & harvest 3F
low I1gG FBS 4%7} Z g =)o} 9l RPMIZE 3x10°ells/mlo] = A @g o),
P owelloll ADCC reporter cell @EAS 25 ul® HA7E & 37C (D)
incubatorel A 2447 wF@Th EeolEE Aull A vy daix e
luciferase subétr’atle% SE7ol Ho FHHEH. FHoEE AU
oo 158 WA & Juciferase substrate® 2zt well® 75ul® H7ba
F ol 308 WA F luminometer® o] §38}o] BRES
ZA4sll. 471 Luciferase assay® ©] 838 Defucosyiated 27B6, 4B4
Aule Aol FAl JEL AEY G4 2HE B Lol GEY |
= 4elA 2E o vy Zo), kifunensines A&k
defucosylationg &=+ 7|v|e8 27B6 == 4B43}A4E MDAMB231, SK-BR-3

Zzto] AYWG w FA| o EQ ALFHo] Frheks AL AR

ot ;9, e 00{‘

N

<AA 4 11> vh¢2 AP dA ] 2786, B4FA ] N2 AT}

11-1: AxF 2y |

Al Y FE EE2 AFed FHY (triple negative
breast cancer) %392 MDA-MB-2313} MDA-MB-453 A= Y3519},
™2, MDA-MB-2313} MDA-MB-453 A& 1.’5 X 10® (in RPMI : Matrigel
mixture )O.& FHE H vpe29 QEX o It FFsIaL 2T,
AP o2 F2h9) vf A kot
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N PE AL 2786 fucose 7|WlBEA, 27B6 defucose 7)o & atA], 4B4
fucose 7]dl® A 4B4 defucose 7Z]|®W®  dAolW, HFulr HTEE
AEen 39 AFH v g vlg]l & 12mg/kge] €S 5F U=
Eojaldrt. AgBA EQISE F 23 Foz 377 Rosin 29

= Aol =A3Zck. Anti-CA XII antibodies<
e o 2 (a x /2, (a= F&AA, be
gabd 23R vugoh. Ao 20-19] Fy

/3 fretell gk 3 CA-XII antibodies® # &7 7}
deed Y 5ol 2EHs A XD JdFEEIZE HAeR

Bk HE 17).

o
=
AAE = AL Q) A, fucose
=

<AAld 12> A Foo A AX PE 9 T &<
dAld 49 7IHg4B4 FAE o) gt AE Ao mAe FE8S

golstodnh. oY CA XII %4 GAZol @Al Fof A, MZ 43 =

R
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|

AME dgg vAE AE FAd7] Yste] 96 & flat bottom platel

| cell& 3x104cells/welli g &FoFth(10%RPMI) . 24hr 5~ RPMIAI A 8kaL

TS T E7F 100ul HES AJZE 5% RPMIE B3It 2443

3 CytoTox 96(AF3E ™) Non-Radioactive Cytotoxicity Assay kit (Promega,

Cat.# GI780)E well B 50ul® EF3F1 30% &<+ RTAA wEg3d &

spectrophotometer @ A|X o] FAE ZAH3IAT. MDA- MBZSI Mol B}A
Fol & 24N A A Ax SHEE SAHSA

F71 ERZARE &= 18 uyeulen, A Fojo o3k Ax

orgrom | CA XIT &h A3

3

of w&
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AAA sk olsh & olwE sldi AR A e
-terminal non-enzymatic region)ol

A 7] WRoR

ox
oL
=2
ol
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(anl
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I e
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—
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o
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<A Ao 13> &) 2 Radiotherapy ¥4 W& X5 a7 Hr}
2 odgo)] mE ggaet gAY 2HE E z%alﬂ 25 g 23t
FUsEE A gasct.

TFAHew, B Ao wE HAld 29 7w 2786 FA < TA.
Z¥z¢ cisplatin 5ug/ml 18], 2 Gy “’o“\}’ﬂ ZAF, e 4 Gy WAL FALE
Faak Fo], AS49 Al FolA Y CA XIT 2d HZe W3E FAE B47=
kel A3} cisplatin A2 2 BARM AP & CA XIT 49

AZ EW o] FohEe oz FAHon, WM 4 Gy 2AF A

o
QL
39
i
u

51



WO 2018/088878 PCT/KR2017/012892

-

= =
obg) z#Z e} Zo], 27B6 A AN FAIE H
GAEFY] AME APBEHJE MIT assay® A3

SelZe 2786 WA WA Ao WEEAE e

e uhe o], @Al @5 Ay = FAl] i@ &4 HEToRA
isotype control A} Wb ZA} W& Aele} vlmste], 2786 WAL
24 HE A A, e HER QAL APV E ARE gl

<A o 14> F-CA-XII 7198 FA9 Q38
14-1: <1z7kg 7 =9l e] -3 (DNPO04 scFv_form ety
<A G 4ol DL full [gGEElY 4B4 7lﬂﬂa‘ gAE FEoR

tlofjol x| & A Phage display 7]= & antibody screeningS ¢ sl
scFva el & AEsUTt. o2 Yol 7]dl& 4B43FA|9] variable region
E.coli codon®® ¥ VLI VHE PCRE  dZ8ei  scFv  genes
AFskgch. VL3 VH 41 2 linkerd] HolE EFSIH oy sHA
constructsE A 23 —?» phagemid vectoroll ligationd}3Ith.ligation®h
plasmid vectore @<l CA XII&} 238 X5 B3 2@Ho] M =2
DNPOO4 scFve] VH-long linker VL #El= Meso] putagenesis template

28813}

14-2: 48 glojBeje) Az 3 A58

o] x| g Ale] %3}$E ¥35}0] variable region WA EE FEEI

&l random mutation sublibrary Y= position specific mutation sub-

libraryE& % 11 AZstAth. #A2E Sub-library® e = 2o
(1)Random mutation sub-library: VL 1%, VH 1=, VH&VL 2%
(2)Position specific mutation sub-library: LCDR 3%, HCDR 3%,
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VH&VL 1% , , _
A7) AT 11Fe B seleE tgo = CA XIlol et bio-
panningg FABATH. 13 23PE S5 VLEEo signalol %<& clone
55278 AMAS 3, 22 232893 S 53 mother clone® signalBth =&
clone787 & AAEsiint. o] & A7 EE FHAsto] FrIM Lo & e
% 3270 clones AE3sIAT).

AAE 327§ clonees ELISAWMH o= CA XIIo dig ZA¥dE S
A &1ste], ELISA signalo]l mother cloneql 4B4 7)w|g] shx9} diw] sl
1.58} o] A2l cloneE 10F(clone ID 1, 2, 4, 5, 8, 15, 24, 25, 26,
28)& AdAsia, olg9 (Re M<E &4 23 LCDR1 B LCR 2 F &l
Wol7t o] &S AT E 22). |

% Fo, LCDR1 2 LCDR2 H®S hot-spoto & Fehale] A7)
10&(clone IL:1, &, 4, 5. 8, 15, 24, 25, 26, 28), g1l F7l¥ o=
LCDR2E-2ol] Wol7} 9= 4% (clone ID: 11, 22, 19, 30)S M=stdd full
lgG AZHLK sun,P Curtis, Chimeric antibody with human constant
regibnsu and mouse variable regions directed against carcinoma-
associated antigen 17-1A. Proc Natl Acad Sz i S A
Jan;84(13:214-8]1% slAth(ie2l 2 =22). sHA§F fuil Ig6E W

8T 4T T Low expression$ 9 olf+ZE clone ID: 4, 5. 24, % 28&

FF 54 H2E AFdAM AL 7] 1059 A8d 289 ®o
A5 7] & 12¢] He g,
[% 12]
g ID Sub-library Mutation position
random selected

#1 0 VL-CDR1, VL-CDR2

#2 0 VL-CDR2

#4 0" VL-FR1

#5 0 ' VL-CDR1, VL-CDR2

#8 0 VL-CDR2

53
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#15 0 VL-CDR2

#24 - 0 VL-CDR2
[#25 0 VL-CDR2
#26 0 VL-CDRL, VL-FR1
#28 - 0 VL-FR1

)
o,

14-3: 17438} efojB o] PFAHRYE B g6 v 3
CHO AE2£E 969 ZdolEd HFsta, <zs 259 vy=zig
DNAE @& ZAAZT. ZA
5 HA CHO AIEZFE el 6-4 FEHolE
1x105cells/ml S5 HE3 7 5pe)@go] THD DMEN snlE Qo] 37C,
5% C02 Z7oA 12/\]{} ot vk T AUlolA Alz" 10F2l Full IgG
DNAE ViaFect v-ree;s»gent 7] E(Promega, USA)E ol&3dto] FHl¥ CHOAM Lo
R A= /’\ﬂ.E HgE dsds FARY BA F SR, 4
10 I3 28 ¢4 tﬂi%ﬂ IgG A1) ¥Hg-/4d & ELISAZ 21313l
Maxisrop ELISA plateol] well™ =) =
37CoANA g A7k RbAIA FAE Y F H, Ix blocking &9 (sigma)&
well B 200ul ¥ 37Toliy b AZE wbgAA B2Asi=. 47 £84
ZYolEd B4, 27R6. W CA XII ©EE Iz
15 100uld Y& F 37ColA & Az ®bg
UE A= AAFTFYPT. o]F  Goat anti-Human I1gG-HRP(Jackson)&
T PBSE A H TMB &< well
F 50ul¥ 2o 10837F WA F gl 50ulE ¥Wol WS FAAVL

450nmoll A FHE=E =438k,

H

kN
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i
=
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[p]
]
w
—
@
=
192]
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14-4:FLISA & ol &% QIzks} 3 ST e A¥2 grE
Fg CAXIIel Azst 289 AL tdolAYdA ATH

TREE B IS ol&ste] HA Adsidt. 24 (JFgHE)S 4
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4B4)9] A7 wlwskdth. 1059 variants(clone ID 1, 2, 4, 5, 8, 15,
24, 25, 26, 28)2] &Y Z&HL mother clone(4B4 7] &) o wls] FA
4 @ Aoz FAFHAoy, ELISAH SR oA4=E mother cloned)
TEoR Holw ol AYI L& FEOE,
1059 FRaAe &Y ZFHol mother cloned] v
al

ek D}(‘: 23 2 = 24).

wHs= 2

<A Ao 15> Q173 3A CDR A€/ A sequence

15-1:3-DNPO04 17Fst g4 /A A8 MA

DNPOO4 <1zF3} abx] A A= CA-XIIo] EolHo=w AFsE nmfex
} 7

G928 83 4B4 (SlolEglmn} yJEH 5 KCLRF-BP-00279)9] A3 2 22
thdd fRAE FPoF Qs A AFRS JPsd], WA
t]o X BALY] In silicomdt$2 E3lo] variable region A = HEd

&l random mutation sublibrary Y& position specific mutatioh sub-
librarvE & 108 A 2+,

olZ@ Al AZ"  libraryE ©]&3F9] phage display
552?}]'i3]' AR cloneSS screeningdto] ©]E # mother cloneRTh =&
signal& 291 clone 78/M% stk 47149 g9 A% F 3242
M2 thE cloned et 3239 CA X1l dg ZdES &9
A3} ELISA signalo] mother clone Wi¥] 1.5 uj o]4<¢l cloneE 10%E0
golxAs F2 LCDRL, 2 F-#ol mutationo] Aol AU, mebA],
LCDR1, 2 FE& hot-spotlo @ HAsle] 105& AEst, F7HHo=
LCDR2E-F-ol mutationo] QU= 4= (11, 22, 19, 30)2 Aalol full IgGl
AL sk, o)@ A Fwv)E full IgG 142 F Low expressions 9
o]%% clone ID 4, 5, 24, 28% A LId 1058 U&H/AA F ELISAE
xagsted HZF 10 & AEsd.

HTHOoEE v ©EE FA 4B4Y TP ARG Az A
#3ulel A FRE HAEUTE. A4 FRIAELS ANAYS 3 <

1 1l
G FAE st on, A" DNP004FA e T 2 A shd

i
o\

"\I
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0s]
L
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S &3 Zo(E 13, % 14). 37 E 139 YEeRd mlel Zo), T4
FLsAY dF7 g=2A%E, A spEgdge R

O
() T
AqEde Aolgd & gk, d7] AE®WE 15, 16, 28, 32 WA 420)A

WA AR obvleAle waE Ag epdc

(% 13]
Clone ID no. CDR1 A1 [CDR2 A< [CDR3 Al

H 3 HE | HS

Vir-ahinortc GYSYTDYN 14 |IDPANGDT 15 |ARPIVYGAYWYFDV |16 .
Vi-humani zed GYSYTDYN 14 [DPANGDT 15 SRPIYYGAYWYFDV 28
Vi chineric KSLLHSNGNTY 7 RS 18  [MQHLEYPFT 19
Vi hunanizea 2 HE2] [ASSKVTY 29 |XTSXslXeXs 30 |QQWSSNPLT 31
#1-V;, ASSPVTY 32 |ATSSLAP 34 [QQWSSNPLT 131
#2-V,. ASSHVTY 33 ATSSLVS 35 QQWSSNPLT 31
#3-V, ASSEVTY 33 |GTSRLVS 36 |QQWSSNPLT 31
#11-Y,, ASSSYTY 33 |ATSHLVS 37 |QQWSSNPLT 31
#15-V,, - |ASSSVTY 33 GTSQLVS 38 QQWSSNPLT 31
#19-V, ASSSVTY 337 [RTSDLIS 39 |QQWSSNPLT 31
#22-V, ASSSVTY : 33 [ATSELMS 40 QQW¥SSNPLT 31
#25-V, ASSSVIY 33 IGTSMLAS 41 jQQWSSNPLT 31
#26-V, ASSPVTY “[32 ATSSLAS 42 |QQWSSNPLT 131
#30-V,, ASSSVTY 33 |ATSSLVS 35 |QQWSSNPLT 31 |

(£ 14] |
Frame work #1 of Vy-humanized EVQLVESGGGLVQPGGSLRLSCAAS 43
Frame work #2 of Vi-humanized [YWVRQAPGKGLEWVGY 44
Frame work #3 of Vinumanized TYNQKFKGRAT I SVDKSKNTAYLQMNSLRAEDTAVYYC |45
Frame work #4 of Vi-numanized WGQGTLVTVSS 46
Frame work #1 of Vi _nimanized DIQMTQSPSSLSASVGDRVTITCR 47
Frame work #3 of Vi _umanized GVPSRFSGSGSGTDFTLT [ SSLQPEDFATYYC 51
Frame work #4 of V_humanized FGQGTKVEIK 52
Frame work #2 of V,_|¥nla MHWYXsQKPGKAPX/PN Y 48
humani zed (X6= Q or H; H7=R orK)

56
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#26-V,, MHWYQQKPGKAPRPWIY 49
#30-V,, MHWYHQKPGKAPKPWIY 50
s ® 1504, 47 ARE 2ee 34 % 24 Aude Nag
FAed e, EF T PAE9ge LM EHE 53), A
7P Fe HolatH(MERE 54 WA 63), WER AT AE FEo|
CDR M Gl sfiggtet
. 15]
Clone ID|o}v] =2t A Ad
no. H 3
Vy EVQLVESGGGLVQPGGSLRLSCAASGY SYTDYN[YWVRQAPGKGLEWVGY IDPANGDTTYNQKF |53
KGRAT ISVDKSKNTAYLQMNSLRAEDTAVYYCSRP IYYGAYWYEFDVWGQGTLVTVSS
#1-V, DIQNTQSPSSLSASVGDRVT I TCRASSPVTYMHWY QQKPGKAPKPW [ YATSSLAPGVPSRESGS 54
GSGTRFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVETK ; |
#2-y,, DIQMTQSPSSLSASVGDRVTITCRASSSVTYMHWYQQKPGKAPK?WIYAI§§LX§GVPSRFSGS 55 |
GSGTDFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVEIK
#8-V), DIQMTQSPSSLSASVGDRVT ITCRASSSVTYMHWYQQKPGKAPKPWI YGTSRLVSGVPSRFSGS |56 N
GSGTDFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVETK |
#11-V, T D[QVTQSPSSLSASVGDDVFIle}Q)SVFYWH’YQQKPGKAPKPWIYA"%JLJQHVDSRFQGS 57
USGTDF]LTISSLQPP)‘\IYYCQQnSSNPLTFGQG[KVFIK
#15-V, DIQMTQSPSSLSASVGDRYT I TCRASSSVTYMHWYQQKPGKAPKPWI YGTSQILYSGYPSRFSGS (58 o
GSGTDETLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVELK
#19-V,, DIQMTQSPSSLSASVGDRVT [ TCRASSSVTYMHWY QQKPGKAPKPW [ YRTSDL I SGVPSRESGS |59
GSGTDFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVEIK
#22-V, DIQMTQSPSSLSASVGDRYT I TCRASSSVTYMHWYQQKPGKAPKPWI YATSELMSGVPSRESGS (60
GSCTDFTLTISSLQPEDFAFYYCQQWSSNPLTFGQGfKVEIk
#25-V DIQWFQSP%SLSASVGDRVIIICRASSSVIYMHWYQQKPGKAPKP IYGTSMLASGVPSRFSGS 61
GSGFDPILTISSLQPEDFAYYYCQQWSSNPLYFGQGTKVEIK
#26-V, DIQMTQSPSSLSASVGDRVT I TCRASSPYTYMHWY QOKPGKAPRPW [ YATSSLASGVPSRESGS |62
GSGTDFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVELK
#30-V, DIQMTQSPSSLSASVGDRVT I TCRASSSVTYMHWY HQKPGKAPKPWIYATSSLVSGVPSRESGS |63
GSGTDFTLTISSLQPEDFATYYCQQWSSNPLTFGQGTKVEIK
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15-2: Q173 g Az
71 AZE - CA XIT Az 3] DNP004¢] olv| il M E-S
NZx2, A3 FA S AZEA .

- CAXIT Azks} gAle} Fd S sk, T4 2HE 2T =9

J;
A wdg Zetav=E A4 A, F3 ddE s FEavE
pcDNA3.4 (Invitrogen Ab) WEHE Al&3la, ZA Ed§ FTgivts
pOptiVEC (Invitrogen Ab) HEE A}{3}A ).

F7HAEQ olmxAal A glel A Az JtWd g =Y cDNA9)
Ewdd 39 cDNAE A&4Qd ot MEEA BEHES 37 Yot
&7 F

PN e
N’

)
flo
ko]

o

=
=
o=
w
A}._.
§:3
o
=2

AA AR ZZ4ES pOptiVec WElol 7z
ligation a}o] @RS @A LAL SHAVEE ALSAT (pcDNA. 4-
4B4F 3] 2 ZetAv = 2 pOptiVEC-4B47Z ) Hd Ee2v=).
AT A ZbE peDNA3L4-4BL T T d Zgpamizo} pOpt iVEC-4B4
A4 =wd  Fetxvizng GROME &9
transiectionAl#A GAAG A4S P8t
9 transfection 3¢l FHYES DG44 MEE S%BS7F T TH
MEMa ®iAel HSA|ZOozA FAGE AEE HIAANA FEHAL &5
=g £ A HSAAY.,  PAARLS ViaFect  transfection
regent (Promega, Cat.#: E4981)E A}£3}lo] 6well plateolA] <38},
HAAY 2 A 1x10%ells/wel 19 FE2 A Wdsto] FAIe =
DG4 ZE FH|skda, FA S AL8H DNAY 2 pOptiVEC-
3 wrd Zefsu|=opeDNA3.4-4B4 A wd EFetavlE A7 Bug,
o

Mge] zgom Attt FAABS BN

ol DG444| E(1nvitrogen)ll

1
s, dAASE AEIEE BAE) Y5t SFHZEA I (flow
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H

T 252 <Izkst & DNP004S] CA-XIT %A MF4+4d A
MDAMB-231o1 4 ¢} At &lg el Aol

<AAld 16> FA TR EA HUt
5 Q17FE} kA WolA o Wy H E83d EAS v HUsr] 95
SDS-PAGE 241, Size exclusion chromatography, Melting temperature, ANS

wed S ulm Bohshe o,

10 TG =

7} 7594 uqooko_ﬂ 300mLE protein A(GE Helthcare, Cat. No.l11-0034-
93 Yol FYUst =8 (20 mM citric buffer pH3.0)S AR&3td AA

15 SAT. 259 S ANE FFAALE FASL BN AT ABL

=
dAste] 4 R g s, WEFS 1.0 ~ 10.0 ug/l FAE WP

LS.
Be AolE Juifon 25, 268 dHolAdA o BHEEL BAY F

i 16]
FE N2 FA ol UHEF (mg) A ol L #H(ng)
[T 2o Sd ]

o173} &ha] o)A #1 0.6 [2.0 ug/mL] ' 0.6
Azkz}l A Wol A #2 - 2.5 [8.33 ug/mL] 2.5
TS A WolAl # 15 5.0 wg/m] 12
o1zk3} @Al ol #11 1.5 [5.0 ug/mL] 1.3
Qlzkal g WolA #15 0.3 [1.0 ug/mL] 0.3
Qlzk3} &kal wolx #19 1.2 4.0 ug/mL] 1.0
ANk g ol A #22 0.5 [1.67 ug/mL] 0.5
Qlzhel ahAl WolA #25 2.7 [9.0 ug/mL] 2.7
olzkal akal ol #26 3.0 (10.0 ug/mL] 3.0
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ol7vst & wHolA #30 1.5 [5.0 ug/mL] . 1.5

16-2: Al F 8ol uigh SDS-PAGE E-4]
Azkst A WHolAge FTH/AA 2 44, T 2 B9
GAd S Hrtetr] H8ked SDS-PAGE #4& A A3l
Hg 9 BA ZHAME A 5 ug
2X Laemmli sample buffer(Bioread, Cat. No.:161-0737)°l =3 3+ H
100° CollAl 5&%F % 531 ini-PROTEAN TGX gel(Bio-Rad, Cat. No.: 456-
1083)el AIEE loaddtgich. 150VelAl 1A1ZF b A71RFE HAsn
SimplyBlue Safestain(Invitrogen, Cat. No.: LC6060)9_E 2AIZE E S
ANt FHRFE Y5t A2 A oA 8F FolA FEH#ISH
x

A9 B G0 BRPAAOL ol9)e) WolA TTelAE o)y

o
i
o
Mz
i
2
X
rlr
ot
_N_a:ﬂl
—
o
jud

0Q

o

T 26= aA FTHFo SDS-PAGES o] gd B 2Ma Ax
HolFE Aldolth, Qzkst Al WolAl 8% FolA 158 WolAle A
o

B @Al EEWsAoy ol FolAl 7F:AM= ol 8l

16-3: A $HFo] sk SE-HPLC &4
s  HiE Y8t Size exclusion-chromatography #4118
A A&ttt

77k o) FAE QAL FTAETE EAete] 1.0 mg/nLE

a8 7 (0. 1M sodium phosphate, 0.IM sodium chloride pH7.0)% 3 3}3F
O
o

TSKgel G3000SWXL(TOSOH)®] 20 ulL F¢3stich. 0.5 nl/min E =
= 2o =

BEANHE 0% T THFUA SEHE @WAL 280 m

N
N
ol
o
8
e
r
i
2
Hu
il
2
offt
T3

4
Gewe wWolAEel FAL @AME o olgsl £EE
o=

Jep Gl o HolAl #11, 2609 2 94.3%, 94.1% w2 AoH
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T Al B 5 THE 17).

[ 17]

28 5 Retention time(min) Main peak Area(%)
71w 2 & (4B4) 15.998 98.3402
Aztsl <Al WolA #1 16.366 95.325
Azksh A WHolA #2 16.326 95.0894
A 7ks) A WMol A 48 16.332 95.1814
ANz+3l A WHolAl #11 16.409 94.3005
A7kgl shA] oA #15 16.307 96.8589
17l A Aol A #19 16.263 97.4621
Az}t A WMol A #22 16.158 96.7872
A7kl A oAl #25 16.329 . 95.3279
Azrs} 3kA] WMol Al #26 16.361 94.1417
Qlzbal ghA] Wio)A] #30 16.326 95.735

16-4: 334 T2 F- Melting temperature (Tm) F41

A4 (robustness) Blal FI7ME Yo Azkst A Hoji| &Y
Meit Gtemperdture =3 o).

"%}Zﬂ HolA ~0.44 ugell Protein ‘tﬁermal shift dve$}
buffer(Invitrogen, Cai. No.: 4462263)& zl3AF wiyrdel wel H7tste]
&N 20uLE A Z3F Protein Thermal Shift™ Software vl.00] gal¥
Real time PCRol F<U&tHth. 0.05 CT/sec FE=Z 25° CHE 95 T7HA
Oﬂé,\—x—ifli LT E Z7MA7JHA] Protein thermal shift dye®} 3bA]71<]
Agol ool WEHE WAL AEAAUT. ADLE F ViiA (FED)
7 Software® Boltzmann fittingS F&sti Z}z+e] Aol gt melting
temperature(Tm)E A4}, 8H wWHolAle] B9 Tm 71.41 C 7+
Aud FAZ HuMEAT. T 2349 AHBJAE A7 Hsko
Ztzhe] WolAHE 62 T a&xdoA 3xF #Ag H Size exclusion
chromatography ¥41¢ AA87 F3) 39 WA Z AT

Holal g¥lel AL 62C XA 71 BE FIHI HES
Ueblilon | Tn 4 k3 Y& 71 A oAz SHHJHE
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18).
[% 18]
E2H3% Melting temperature|{Main peak Area(%)
" C)
A3t A HolA # 69.96 89.534
Azks} A WHolA # 71.41 94,684
Azrsl & HolAl #19  [66.93 83.662
Azksl ga) WolA #22  [68.59 NA-
Azks} A WolA #30 |70.01 88.852

16-5: CA XIT YMESF ZdE H7t

CA XIT #edg adshc MDAMB23L 8¢k AEF 108 heat
inactivated FBS7F A7}E RPMI 1640(GIBCO, invitrogen)ol A wieERE H
Trypsine-EDTA(Invitrogen) 2.2 &2 3 ?lﬁ(@%}:%"ﬂ?gﬁb LA
A48T AT 2 X 10° cells/tube® 9

A8 FA) WA 1.0 ug/nl EE

FaAOA 308 WeEAT AVARFNGSE

—_ F{E
014
08
2

E]E,% 2}7¥ 2] tubeo) o]
E

v —"d*&%‘:ﬂ 6}0-1

gol WA A 20%  wrEsilin. MG EEAdFE g %‘1 Ei
AA R o] AHBLIL 1% formaldehyde’} H7IE A2 dFAAdF=
g Bkl FAZEA ) (Stratedign, SI000EXD)E BFE 48t
A3 s 4B4 719 ¥ 3Al9] Mean Fluorescence

Intensity(MFI) & 7]%;0_i HolA| S AdtxEL wRg
Uty 2 ®olal EF 90% ol Aud ARHL Hgon,
wolal 8, 11, 156 % 26W2 99%2 Fuld ZAFHE iehle] 7)HY
A e} 72 Aol7h flATH R 27).

—

<A Ao 17> }Y5E M EFA Q7rE A dEd BN
17-1:chokst A EFA A 3HA o3
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KCLB(Korean Cell Line Bank)®} SNU(Seoul National University)E

CEd) BRE Ged F AZFolNY AF A (DNP004) FAY A

B2 {AEZ  EA7)(flow  cytometry)® &3y, FA|HoR
M EF+=  KCLB(Korean Cell Line ‘Bank)g} SNU(Seoul ~ National
University) S E3d] ¥d%ow LNCap, MCF-7, Huh7, Hs-578T + 10% heat
inactivated fetal bovine serum(FBS; GIBCO, invitrogen)”7}F&7}2 Dubco's
MEM(GIBCO, invitrogen) HiA|& A54é, NCI-H460, DLD-1, HT-29, LS174T,
PC-3, SNU638, SNU719, MKN45, NCI-N87, SK-BR3, MDA-MB231, MDA-MB453-
10% heatinactivated FBS©] 7F# RPMI 1640(GIBCO, invitrogen) HJZ] &
o] &3l 37TCelA 5%CO24ENe] w71 E ol &-all Hidfstaitt. H3F Hep3B.1-7,
PLC/PRF/52 10% heat inactivated fetal bovine serum(FBS; GIBCO.
invitrogen)7} #7}El Eagle's MEM(GIBCO, invitrogen) W=, KATO [113=

20% heat inactivated fetal bovine - serum(FBS; GIBCO, iavitrogen)7}

A7k IMDM(GIBCO, invitrogen) ®iA|7}F H7FE Medium ©]&3k 37ColA 5%

C02. e vk & ol &3] wigstict.

47 wgE GMEFel B owgel Qlzsk FAl (DNP004)E 7z
ol 4TolA 3087 WHgAZ F PBSE Zr‘-/‘ﬂ%‘r*ﬂ,. FITC-conjugated goat
anti-Huma IgG- (DiNona Inc, Korea)E 2o} 4Colx 1587F wjokalaict.
ThA] PBSE A8 % FACScaliber(Becton Dickinson, USA)E EAake =1
A& ool 7| ASATHELY) . 8t7] F 197 vhdd 1@ d AlEFolA
carbonic anhydrase 12%¢ol] g =& LGS ERATE. T 1994
DNPOO4%¥4  AZol HAEE FACSEAHOoR EAslern, AFddi
500078 ME FollA DNPOO4ZA 9 Adstes AxEe & 9= ALst, -

3

g AEFIE 106\, 2 R AlESFIE 10309 9. e

rr

o

A ZF7E 30~70%E Aol 42 YA M EFTE 70~1000% A A sHA T

[Z 19]
Origin Cell line 4B4 chimeric DNP00O4
Lung A549 TA +++ ++

NC1-H460 ++ N
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DNP0O043} A= ER,PR#wt ofu]e} HER2 positive®! Breast cancer
celld A= 25 ¢4 whgs 2o, wepd, #4534 +3%(Triple
negative breast cancer) %%t obUer, trde 3o S A=ARE
»d F Aok, AZA A2 g8 Z2ddel e AlEFNIA el DNP004
Q1zbsl FAe AY ARE FHE EAI)(flow cytometry)E F3haL,
chimeric 4B49} AgAH L zFolE wjw sl Tt. |
FA M o MDAMB-231 ZMDAMBA53, MCF-7, SK-BR-3 M ZFE A7)
<P A d5-2>9F FAE wWHor wiksddn. A7l wigE SAEF

[e]
O
DNPO04 <2173} 34 Z+zy go] 4T A 30&E37F whg

F

ullf

Azl % PBSZ
Fx8k3L, FITC-conjugated goat anti- Human IgG(DiNona Inc, Korea)E&
dol 4Tl 15837 sk, oAl PBSE FAIR F FACS
caliber (Becton Dickinson, USA)® ®EAsle] 7 ZAFE 228 9 T290)
7] A kel

£28 R =20 OhYE fEe A AZolA DNP004 1RHE
&A1 9] carbonic anhydrase 12%¢ol digt A% g &Ag Axolr).

nhelA, 2 wgo] whE DNPO04 <7k aHaAli

d
A Y MEOANE EFYY Wee Holma  AFESH
¥ (Triple negative breast cancer)¥® opel T -3 9

Tl NE AgAz 29 ¢ An.

<AR 18> TFe nFP ol F < i]- A 9] & & 7H(ADCC)

ks ol FAdEA AEZEA(ADCC)S Luciferase assay
oz Hrrsolnr. FHAMEE FHYE AEZFA MDAVB-231} MDAMB-453,
MCF7, SK-BR3, #H& AMEFQ A549, 3Fd AMEF<] Huh7= HEP3B, H
A EFQ KATO III, SNU719. MKN-45& 96-well plateo] 1.25 x 107
cells/well® plating ¥ 37C COy incubator®l Al 20-24A%F wj<kgict. 2zt
D(well)Q] wiFAS #AAF T low IgG FBS 4%7} Lo & RPMIE
ZdlolgEl Je wellol 25ul® H74goh. AAjdl 150] <)%k DNPOO4
ol7+al IAE HW 10ug/mloNA 3-foldE 3Adte] HA <F 1.2ng/ml7}A]

65



10

15

20

25

WO 2018/088878 PCT/KR2017/012892

2
foss
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b
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low IgG FBS 4%7} 235
ootk Euld 727 FAAXEE ST wellol ZF w%o 2hA H7rgh
% plated ¥72< 91 @ WGl FAAZT. wWigstn W ADC
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Zooles AYs] A wa A#A e luciferase substrated
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(FH=(ax b)/2, a= ELAAE, b= 0AA)

Zorol F717F 100 m®+20 o =E3Le u]

e 2F (6 mhe) & A 2506 ohe)
Z1Eol DNPOO4  U7bsh ghA) 10 mg/kg U=

Folstdth. o] ¥, FYL AP VI T 34 4

wy
&
1o
o,
M rlo
)
filo
k1

FA R EE AW F3 A YA

34a o UFEFYY

)
16 mg/kg €F A FoAFAME FEEAHQ
=

™~ R4
AAA oz L& vl oz T4 A afE HolXE RAAR, F
dapol @3B AAE = &4l B3l (complete remission) AE|Q Ap=
FA R §%0] xS, FUE BEFE 20 (= 35, X 20)
3# 20]
MDAMB453( Triple negative breast cancer) Xenograft model
DNP0OO4 %o dose & Group mouse# Mass size( mm*)
191 333
211 429
1 (Control) 190 91
197 211
198 143
236 161
210 155
2 (DNPOO4 4 mg/kg)
227 53
192 0 (complete remission)
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215 0
201 213
214 182
3 (DNPOO4 8 mg/kg) 189 0 (complete remission)
| 196 0 (complete remission)
228 0 (compfete remission)
224 333
217 486
4 (DNPOO4 16 mg/kg) 195 0 (complete rémission)
206 135
205 0 (complete remission)
222 0 (complete remission)
234 . 175‘
5 (DNPOO4 32 mg/kg) 209 0 (chpTete remiséion)
| 200 0 (complete remission)
188 0 (complefe remission)

19-3: A4 5ERY/ 9y w59 A FoA7 A

Q1zbst FADNP004) o] BFAl @A (CA-XID o] =4 2w A
(Renal cell cancer) AEXF2 786-0 A EE o]&sle, v~ FEED
g3 % F FF 2HE U= 36).

TFAHow, ¥ wpgxo 1.5 X 10" AlE59] 786-0 AEFE A6}
FAbERI T, ey, o] A MES A9 ¢ FH4LE H Y AEFY
Aok 2w =4 olgxon, k70 d olF FU HFHS FA5A
A7) T ¥Adel #AJd" AT Fol DNPoo4 Ikt FAlE 32
mg/kg Y& "L wme FRog FAGUT. o] ¥, FUS AP 7
e 34 d AR dFdd 2 3 A, T AT ALS A

EoARAdzEE A¥ g AA7ZA oy, iR 3 vkl tid] DNP004
1243 g4 Folt 8 vigle JE w929 HA FTY AY ZAHASE T
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(37 Wl

(47 1]
Etxl "3 §4 Xll(carbonic anhydrase XII, CA XID¢
H Z v} A T Q) (non-catalytic domain)ol ZATdE 3-CA XII A =
2

ojo & 2% oH.

Aol Al A7l HEH =oAL Adets

Bol(FdAAEL](epitope)y, AEHIZI 59 o}nx
AqEA s 19 ol MES E4F o g X35y AEsk= 770 o) Al
W= 937 olulw=ake] ZolE zteE FEto]l=9l A wE ol Y AF

o
(373 2)
ARl dold. A7l mEeAE mEelel A Ade:
 mgR92ARd (epitope) s, AIWE 59 ol At AP FA
AgdE 29 ol Ade iAoz FEH  Assts 147

obEliit WA 937 obulmAte] AolE i Melo|=9l FA Ex ol

T
rC

a9 A od
(473 4]

A3l lolA, 7] @Al FAZAEY(epitope)s, AIEHE
29 olrlmal MEFOA HNIWHE 19 olnlwal MEE FAFFHow
Egete A&sts 7 WA 147] obnlAte] ZolE zte SElo]=Ql 33
= oo 3k A whA |
[%3 73 5]

Alge]  glolA, A7) BEFuixr Zede Az Adsbs
HO(FUAR T (epitope) . MEHI 59 oprxAt HEG FoA
Nz 39 olxAt Mde derdoz e dLste 149
ofml At WA 937) ofjvlate]l HolE zhe FMElO]=Ql FA EE olg
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AeFol AoiM, Z71 FA FLEBHEF-HAepitope)=. AEHE
g9] oppledt MdFold MdwE 39 oivlwdt NIL BFHOE
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Fe

5] 4 &
B O
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[ 4]
4B4 mAb 4B4 chimeric Ab
L]
|D: O
k. mu
@f ™
8- 8 ] Population 2
a” ] t | £ ol e
381 ! | M1 z
&7 IW f ¢ 1
24 ﬂ* '\ 2]
: ?:w L , ]
- ' v CJ
1 3 4

{4 5al
MCF7: ER+PR+
Sampte §03 /. MCF.7 4B4 7 Population 1
g
- O3 )
@
=]
=1
z &1
& 2
Oﬁ

10
FITC (5307 30) Laghﬁ
Piot title Sample D03/ BICF-7 4B4 / Population 1

X Axis: FITC {520/30} LogH

Population % of Pa... Mean X Med X
All of Plat 10000 35103 10349
.. |Population 2 9528 3777 108.58

ER: Estrogen receptor

PR: Progesterone Receptor

HER2: human epidermal growth
factor receptor 2 ‘
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[= 5b)

MDAMB231: triple negative

Sampte 001/ MDAMBE 4B4 ¢/ Population 1

100

a.

X

Event Number
0 20 410 60

¥ 10 10 10° 10*
7 FITC {530/ 30} LogH
Plot title: Sample 001 7 MDAMB 484 7 Population 1

X Axis: FITC (530430} LogH

10

Population %of Pa.. MeanX MedX
All of Plot 100.00 79.99 30.28
Po;;uéatian 2 95.19 83.57 31.47

ER: Estrogen receptor

PR: Progesterone Receptor

HERZ: human epidermal growth
factor receptor 2
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[= 5c]

SKBR3: HER2 +

Sampie 001 7 SK-B8R3(4B4}/ Population 1

i 1 © Popuiation 2

10 100 10
FITC (5307 30) Logh

Piot &, .. Sample 001 7 SK-BR3(48B4 ) / Fopuiation 1
X Axis: FITC (530/30) LogH

Fropulation % of P...Mean [... Med [X]
Adl of Flot 100.00 18835.28 18886 .00 3
%F‘Oﬁjumﬁon P4 T5 A48 20824 .75 2047000}

ER: Estrogen receptor

PR: Progesterone Receptor

HERZ2: hiiman epidermal growth
factor receptor 2
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A: 4B4 B: 27B6

.. .
. :
250kDa, i ‘ ; 175kDa
: { .
150kDat... . ¢ B

83kDa

100kDa; - _ . .
| =11l 62kDa S
80kDa'X:. Y A

E
5 .
g

60kDay%'
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94 154 : aclive sile,
19, 121, 145« Zinc binding
228,287 subsirate binding

K 3 P

119145 227 245

C O

300

(HdIII/BgHI/K) (+EcoRV)

39~300

58~300

69~300

85~300

4B4
Baclground 0.011

CAt12full 1991

151300

HKHK XK XK X
XX X X O

27B6
0.022
2.27

higG
0.012
1.827

CCATZNBS 0013
CA1INIET D014
- CA1ZN3%  0.355

0086

0968
1.828

CATZNS3 002
- CA12MBY 0045

Gazi
0.039

0.025
0.191

mock 0.016

0.038
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[Z 10]

45

40 e K+ Kifunensine
HS: human serum

27B6 chimeric Ab ADCC

90 . . %.27B6.chimeric antibody Oug/ml .
80 | .- #27B6 chimeric.antibody 0.1ug/ml . ... . ..
# 27B6 chimeric antibody 1ug/ml . 61.6

(= 2 )

o

i 26(3,1 o 3 34,

cytotoxicity (%)
W bHh 1 O N
S oo

=N
o o

2.3

o

A549-SNU NCI-H460 MCF7
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[= 12]
MDAMB-231
80
g so [
&
% 40
£
5 20 -
0 - i a3 b et Z e e
2786 1000ng/ml 2786 100ng/mi 27B6 10ng/mi
Ab Concentration{ng/ml)
‘ MDANMB-468
60.00
£
£ 40.00
=
8
%, 20.00 e
S
0.0D e e i : . v & s an s
CI000ng/mt - 100ng/ml
Ab concent-ration(pg/mlf)
MDAMB-453
115.00 - s
£ 1I0.00 el R e o .
2 o
‘£ 105.00 -
2 ; o
<] ,
100.00 B— B —— o
510 |
95.00 ‘- A
1000ng/mi 100ng/mi
- Ab concentration(ng/mi)
-65.00
£
2 -70.00
g
3
"g -75.00 —
)
-80.00 ,
Ab conce{ntration(ng/ml)
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T 13]

27B6 chimeric Ab ADCC
100 ++ control YG5(+K) 1ug/ml

& 27B6 chimeric 0.1ug/ml
80 - $ 2786 chimeric 0.1ug/ml
9 | |
<
2 60
=
X
2
O 40
)
>
O
20
0 e i —— ”;w |

HT29  A549-SNU NCI-H460  MCF7

HT29: human colorectal adenocarcinoma

A549: human lung adenocarcinoma

NCI-H460: human non-small cell lung carcinoma |
MCF7: human breast adenocarcinoma(ER+/ PR+/ ERBB2-)
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MDAMB-231: Triple negative

Luminescence(RLU)

—
o

log1l0[4B4 Ab concentration], g/ml

~z=4B4 - Kifunensine-  —0-4B4- Kifunensine+:

SKBR3: HER2+

Luminescence(Rl_U)

I
o
I
Ne
1
o0
1
~
|
(o)}
1
(Wa]
|
IS

log10[Ab concentration], g/mL

~te27BO6K+ ~3-27B6 K-
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CA12 expression on MDA-MB-231 cells
2786

PRy

4B4 chimeric lug

Marker 36 Gated Mean | Marker % Gated Meon
Al 10000 ©69.90 — ANl 100.00 92.15
At 69.18 96.43 MY £3.96 107.29
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[= 16]

60

50
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Tumor size (mm3)

30

20

10 4

/
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