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A Novel Heavy-Chain Antibody-Drug Conjugate Targeting
Glycosylated CEACAMG6 for GI and Lung Cancer therapy
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Abstract

Background: Aberrant glycosylation in cancer can alter epitope exposure, affecting
antibody recognition and limiting the efficacy of conventional antibody-based
therapies. Carcinoembryonic antigen-related cell adhesion molecule 6 (CEACAMSG6)
Is an aberrantly glycosylated protein in gastrointestinal and lung cancers and
represents a promising therapeutic target. Therefore, antibodies that specifically
recognizing glycosylated CEACAMBG6 can increase tumor-targeting efficacy and avoid
off-target side effects on normal cells.

Materials and Methods: We developed a llama-derived heavy-chain antibody
(HCADb) that selectively binds glycosylated CEACAMG6. HCADb-drug conjugates
(HCAb-ADCs) were constructed by linking MMAE or exatecan via hydrophilic
linkers. Binding affinity and stability were evaluated by SPR, ELISA, and IHC.
Antitumor efficacy was assessed using MTT assays and CEACAMG6+ cell-derived
xenograft (CDX), patient-derived xenograft (PDX), and intracranial brain metastasis
mouse models.

Results: The HCAb exhibited superior affinity (Kd ~10-2 M), thermal/pH stability,
and selective recognition of glycosylated CEACAMG6 compared to conventional
antibodies. HCAb-ADCs selectively killed CEACAMG6+ colorectal, lung, pancreatic,
and bile duct cancer cells at sub-nanomolar concentrations while sparing normal
epithelial and immune cells. In vivo, low-dose HCAb-ADC (0.04-1 mg/kg)
suppressed tumor growth and achieved complete responses in CDX and PDX models,
outperforming current therapeutic regimens. HCADb-ADCs also crossed the
blood-brain barrier and significantly inhibited brain metastasis lung cancer
progression.

Conclusions: Our study demonstrates that anti-CEACAM6 HCADb-ADCs provide
enhanced specificity and efficacy against glycosylated CEACAMG6-expressing
cancers, including brain metastases, supporting their development as next-generation
ADCs.
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R chE ¥ BEA % g a4 = (epitope) ehk BAER > B EBF chyes
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( carcinoembryonic antigen-related cell adhesion molecule 6, CEACAMSG ) &ij" i+ 4
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Ay BT - tkikp %% (llama) sh€ 48488 (heavy-chain antibody, HCADb ) -
REEMEE LAY CEACAMG - i&2— # -k 35 (hydrophilic linkers )
Hoe 48 MMAE & 474% 8 4555 | ¥r4 %] exatecan % 5 » @l i & HCAb-%
4 £ %8 (HCAb-drug conjugates, HCAb-ADCs) o HBilEAm R Jf:-*— =&k (SPR) -~
ﬁﬁé@ FhpBrA 4T (ELISA) 2 A et §4¢ (IHC) =R 2 &8

4 ggg g > 7 MTT ‘v 3 4 drd) ks - CEACAM6 Bl jrd B
(cell-derived xenograft, CDX) ~ 7[;\% A KRB a4 48 (patient-derived xenograft,
PDX) % "qiE#5 | B 7] » 3% H I ek o

5%

SrR 2. HCAD B LB R cn & B fr4 (Kd X 107 M)~ fifE 24 pH < 3;
Moo i i { & - #538pE A ¢ CEACAMG < HCAD-ADCs it &4y 3 # %

3 (sub-nanomolar)jk & T i & [+ + CEACAMG6 [+ H B B R R B.i,ﬂ,ﬁ
BB PER R o P EELHT Y L2 LR PELE;\:}E% LD D%
¢ > &€ HCADb-ADCs (0.04-1 mg/kg) st 7 scfrd|®Ei4 £ > & & CDX %
PDX #-7|P % 2812 Koo F ok > % ¢t » HCAb-ADCs + 7
AR n PR ks (BBB) » I &g F e v g Y i £5 i fR o

§_L.\-
P §

AT #E 0 £¥PEA C CEACAMG 2. HCAb-ADCs E # i B chd — 1587 5
Pk o R k¥R A EpE A CEACAMSG i sk > ¢ 35 ni 4 i o A4
Hivi A2 A E 5 4g &40 (ADC) 2 4 B g4 -
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Bl ent * A fof R PEBE
e B RS 0 R AR BN 0 s B R i
B PR o AR E 45 £ 48 (Antibody-drug conjugates ADCs) mH 3 & - [+
BEREBGENE AT ERREAEIRY HREL R > PR BATRER
’;P* P e ADC Z #iciv At i3 IgG F 2 0 H 4 3 ﬁkﬂ (.59 150 kDa)’ 47 H
B R e ?1‘; PR E RS b BN LB FE 2 £ (desmoplastic
stroma) TV s he b RO £ VR R P /L—»«}%{ z\ TR P s % gz b s TR A R
WA Pl e 4 X TR R E R R e R otk g e 5 AL i
AN B g R R L A A 44 CEACAMG e 4adti( Heavy Chain
Antibody, HCAb ) » ¥ & - # @ & % {8 Z 45 &£ %8 ( HCAb-drug conjugate,
HCADb-ADC ) - m@&w L) Aq\wfaw . ”;r”%':ﬁﬁi‘zgﬁ CEACAMG ~ % #.fr4 22
BRARLE PYBEF - BT B REBEKTEN A HADC * Lin
C R LE S DL ER N R R Eﬁﬁ’ff)’? SO 3{;&4,}% XL LR I S ?QQQ%J T
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Rir LR Ap M e gkt + 6 (CEACAMG)

CEACAMG ( carcinoembryonic antigen related cell adhesion molecule 6 ) & - f& 4
B3 F-v AL RIE W L 6 PEd-d 0 338 GPI(glycosylphosphatidylinositol)4s
el > A - BRI AAREE R BRARIFEACEF A E L
+(4) c B2 F 3 266 B "=k p&(amino acid) X ® i 4+ £ %) 37KDa v it E_fd
g B g smte P i ¥ BEor 5 75-100kDa 0 %+ CEACAMG & - 8 4 i »t fw e W4
W Ng RPET ihs + > CEACAMG 5 d g AL e 7y e fs A(glycosyl phosphatidyl
inositol-A,GPI-A)if T mPe 5t > £ ¥ V{rH s e W dee A4 T 1 2§
H 4o lm e 22 vg v %%‘r(extracellular matrixc, ECM) sk it m L8 fmbe ch & 2
AR (4-7) o 2z 5 a2 7 &gt > CEACAMGE e N-pEA v > #F %] E A& Asn256
1“% d MGAT5 (a-1,6-+—1 BAEREB-v 6-B-N-2 Fpfy #Ei=f A pr ) it > $+H
Pl MERE e iea N-pEAA L5380 iiae 7t CEACAMG £ 4 4 24 £
¥+ ;%Q (EGFR) 9% 3 iF* 5 W EGFR (g it &2 T 25 LB > iE@
g R e iR B A A 4 (B) 0 Flpt £ pE AL i CEACAMG 7 B &y
ikl 0 £ B RTRA R B -

FAF 4 £ $ (Antibody drug conjugate; ADC)

il % 1~ 48 & 4 (antibody-drug conjugate; ADC) - - #8341 3K 3+ evit & i 23]
(chemical linker) #-% $x+<%8 ( monoclonal antibodies; mAbs ) £2 ‘m?e & |4 & 4 &7 &
&’ AN R P #H e R G R o8 s E BB S
o FFREHE S ADC T A 2 3 g o s (bystander effect) @2 50 ¥ B & £ 4%
PlfEfe chimie > HRT PY X P - Lﬁ)ﬁm:}ﬁ:t’ v v = o Tt ADC i & R & o#4
LT Sl L S S L/ & (o6 1 S LM T Y el AR & o B4e: trastuzumab
deruxtecan (T-DXd enhertu)iz B A 2019 & #6817 ADC » 4-% Her2 5 {4 35 f%
ta‘_m;;b.}ﬁ;,»}]% A 5> # DESTINY-Breast03 2 DESTINY-Breast04 : en§a/k i85 7 o
enhertu # #%H E_ & B 33 F & 45 T F }@3"" [ R/ N
ADC(T-DM1)(8-10)+ &1 ADC Z i i e /& 4 B % ¢ F 12 1 /546 FDA
B ADC #4 > 3 ¥ 5 A7:F 400 B ADC £ 4 & L iRk ifs%® o




Anti-CEACAMG6 HCADb-ADC £ &+t (Anti-CEACAMBG heavy chain antibody
drug conjugate)

A FAg R Y & 50 - fEETRhRU
@ % 5 24t (HCAbs)» # ¢ 3 — Lot §d
o v W S W riEseEas RMe s ($RFig 1) £48
CCCCC 2 )=¢ +.48 (heavy-chain antibody, HCAb ) % p % so4t
J B g - A RS dEanT d B - £4a S in
FALA T % 3 4K 1 (<80 kDa)~ B B4R T -
sdAb HCAb Conventional IgG pH M,)_,i "‘i fi ~ LR %.ﬁ 3;!'_,%\ 7?" & 3 ‘:’J’"%g&-

Figure 1. % 7% F #fi el 4 HCAD: heavy-chain antibody. sdAb: single domain antibody. VHH:
variable domain of heavy chain of heavy-chain antibody

(11) - dpxc @ 3 1gG 28 » HCAb { 3 W7 R F B/ e R AR (tumor
stroma) » ¥ BEFRIERHBEE - X2 d NH PSRBT PRS- SRR
& FEB LR 4 2 iz (epitope) (12, 13) » d >+ CEACAMG it 43 EE3F F fpp 842
TP 2§ AR ARme T > Flpt A jp g g sk CEACAMGE £ dttd
(HCAD) % 3%zt AL it CEACAMGE - 2 P8 X Brnd 5 B P & I - ki sken
anti-CEACAMG6 HCAD > ¥ s 43 ¢ P 7428 pE 28 1 cn CEACAMG © iz okl e 49 PP
BT ¥ a8 o e - Ll Saal (9A6) fri 2 E 34 e ek (1
Fig. 2A {r B) = & 7] 3% CEACAMG eh 4G fir 7 1@ Y] #7 it 338 7 epitope
(2 Fig. 2C) o I * P B A B o8 A ¢ frimre £ PR S MpEA
CEACAMSG + B LI a8 ~ X % F % « W o« S5 w72 (Fig.3) » e £ &
WL e R A E(Fig. 4) 0 Flut o At A g R N - AT
anti-CEACAMG6 HCAb-drug conjugate (HCAb-ADC) %k A { F g e iv B o
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AR Y g B F - 4% CEACAMG he 4atafl # 1+ 45 &£ 8 (HCAb-ADC) >
TR H A L EM B RS o BB ADC T R B AR P
Padk A5 R P it B4 o

AR P AR
1. 2% HCAb $tin% % 5 pE 1* CEACAMSG 2 PR 4 ~ R ARG T

P e .

d 3 me & m o CEACAMG % F 7 B ¥ enN-pEA - B &F > o fApE A 1t § it
R¥h 4 = (epitope) k& & 0 Ed FEFMFER K o FM > AF T E &P 0
RreinerB 3 2. HCAD it § sxydidin® 4 & pEA * CEACAM6 > * 27 432
EET (BB 2 RPpHE) M aiFEssat  AEERY MM RERD

B £:Fd * &8 (Western blot) 22\ % & (Flow cytometry) - #x
22 HCAD #; #4255 & 'm0 4 & P A i ¢ CEACAMSG -

B AR ERMFRE (IHC) » v ffp e o # 2% HCAb
FEEkEE B o

B @ % &5 T %% 4R R(SPR)RI & HCAD - HCAD-ADC ¢ £ = CEACAMG
v 2 MArd (KdiE) o

B OHPRGAE TR % ELISA #-HCAb £ &3t 7 8 & (4-45°C)
2%k pHiE (3-13) g™ » £ p|E # & CEACAMG ch &t 4 » 3=

FREES R
2. #l#% HCAb-ADC g2 5L ADC » ¥ 5B m% S 5 % 54321 H FuR e s
P eELp
L8 HCAD B * * ik > A7 HE L L med B A3 5 > &l
B &t (ADC) - PR ® & & siiidl ADC iv 5 HiR > iR H Ptk o

R



® ADC ## :

B i@ % KT A2 linker (4- VC-based cleavable linker) # MMAE (#&
¥ ¥4 #]) & exatecan (7% £ Epsdrd A ) B E T HCAb £ @ L IgG
PRy b oo

B mriu# - ¥ (Drug-to-Antibody Ratio, DAR) ~ 3 & &2 i B (14
HPLC 2 fra & 47 ) o

B PR FRE E Y L3207 £ iE 9 CEACAMG g lmie 22 1 F
wre 7 MTT % i A 45 > Bl L ICsoE o

B RPNk R AL AR &Y E > CDX (cell-derived
xenograft iw*z ji72 & #8442 ) & PDX (patient-derived xenograft 5 * 47
4B AEME) 3] 0 %43 A £ 2 HCAb-ADC 2 & % ADC » 2 B
ERENE T e L R L:'i’i B e 2R RE R E (4
FOLFIRI+cetuximab ~ gemcitabine ) +* fiu sy 2% o

3. #3t HCAb-ADC $ *a ¥ 3 "% chin o B4 & o "l B (BBB) 5 &t 4

PR

Sl 5 LD Ao ¢ K L2 L R g 5 e AR T S
mfﬁ?(BBB) o AP H KRR &R ) A5 £ HCAb-ADC &7 i 4%
BBB i 4 ciid] it v o

LE L
& LESHIE

B AR JLSE o - CEACAMG 3 % i chplmbe 2~ o] BUA Mg L B> 22
= R R

B2 FFRPEE AR (IVIS) & MRI % fuf Biiup "E 2 & Fin

B AR TR DA 2254 HCAD-ADC- @ 2L ADC 2 4/ 22 (PBS) »
A TR (Kaplan Meier & &) ~ %GR 48 ff prd| 5 22 IR Fe
S T ]‘-*—,E( :}6 }ﬁo oA d & LC-MS %4”’ /}ﬁ}iiﬂ\’}%> v % HCAb-ADC
2 @5 ADC oM g iafy b ehE B oo



1 AR FE e A7
B OUTT 2 R TR SRR

- %5 THLHRK (SPR) : EiRliaa e CEACAMSE 2 & & i fr

. @ % EBLiz (Western blot) Egig,_%\ v (IHC) : /iyt
Feahmee 82 %@ 2. CEACAMBG -

« FEALEAY (ELISA) @ RIEFMAT FERY pHRR T L -

2. ADC % & & ¥ $ i8 5

#-3 5gwiz 4 2 (MMAE £ exatecan) 4 %|4]% 3 k2 linker # & = HCAb &
@ Ykl > A5 HCAb-ADC £ @ L ADC o fa 2 4~ 4 AR R E R e AT
BRI o

3. W R %
B MTT fmve 5754 17 > 7= ADC $ 4 i£ CEACAMG 7% & ~ " g ~ "L %0%
b"ané’:lE}ﬁ"F, mngﬁ\\;&% % o T LLﬁ,{ﬁ ¥ F A e }&ﬂ_ﬁi#ﬁ;y I o

4. WP &3P %

« CDX (Cell-Derived Xenograft) £ PDX (Patient-Derived Xenograft) -|:
B3 i =mEAE (0.04-1mg/kg) & % # & HCAb-ADC 2z *f Bz dr ] 2%
LI

. TeRBHCL Y AEP 2 SbR et & o He% HCAD-ADC % i BBB i fr
T dR g 4 K e 4 o
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CEACAM6—»

GAPDH | === = e o o

9A6 antibody
139 196 6 60 66
T N TN N TN TN T
CEACAMG— i
NSO L | B —_
D

= 89.3%

HT29

78.1%

2k ko T i

MDA-MB-231 MDA-MB-468

H1299 CEACAMS
86.3%

B C
TMU HCAb 9A6 antibody
78T 1447 66T 1137 11T 79T
- % = PNGaseF _+ - v -
PNGaseF _+ + + *08) Shou ::
Glycosylated 100 cOs;
t':yEACﬁ:AG . - - le 75 CEACAMG |
had N.S.—> -
[*48 De-Glycosylated
DeShconlel amm - w— CEACAMG —*| ==
E

Cell line CEACAMG6 percentages

FER (cetuximab-resistant head and neck cancer)

LS1034 (Ras-mutation type colorectal cancer) 90.8%
HT29 (Ras-wild type colorectal cancer) 86.2%
'CACO2 (Ras-wild t 80.4%
78.1%
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Colorectal cancer tissue array

Normal Dysplasia
o

More than 90%
55.20%
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Moderate
(36/96)

Pancreatic cancer tissue array Lung cancer tissue array .
Normal tissue 1 Normal tissue 2 Normal Lung tissue

Approximately 70%

50

More than 85%

N

=]
®
=]

63.51%

D
o

24.41%

N
o

-
o

Percentage (%)
w
S

N

=]

Percentage (%)
n
)

(=)

=21)
=7)
19)

Moderate
(N
Weak
(N

Moderate
(N:
Strong
(N=47)

W 2. ¥ CEACAMS £ 434 (HCAD) sk sm¥e } enpe i i CEACAMS6

(A) CEACAMS %t " e sk @ dp it i f ‘o A LB P AT § - {1 % HCAD £ @ sfuth 9A6
if7d > Lgkiz (Western blot) 48 CEACAMG £ 3 o NSk A 2t B s & Tt sy e
0N el ¥ 2 e (B) HCAD i 558 pE ik 1t 873 pEJh it < CEACAMS 3t o -t 3 2

ks
f27% & w2272 17 PNGase F g2 (2 "ﬁ% N-pEAL it iz 4F ) £ 12 HCAb {78 = S 2% & 47 -
(C) @ Siyobl OA6 & & s 4 i i+ HCEACAMB 3-v <t i % 51 % j = 4 4 < fx(Oncogene,
2018, 37, 116-127 ) - (D) i 5% ¥z ik (Flow cytometry) ~ 174+ » HCAb ¥ B £ 3% % 6%
w2tk % & 5 CEACAMS6 « (E) 7 iy im#2 4k ¢ CEACAMS F5 4 im5s 1t i ezt 8 % o (F, G)
#L CEACAMG HCAD #t o 5 125 % fe B eniffrd B 3o F sho @ * HCAb % ¢ - ¢ 7 30
[N S ) (F) 2 29 %% ) (G) A 48 .ég.?%\zﬁfﬂi 71 (Tissue Microarray ) »
€70 g (H,1,0) CEACAMG Bt 5 2 5k ~ H0R S Hohend AFD) « + MW7 2 3 F 3

¢ RnAd BE L ZRIBIANG RIS BERDEI LT
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CEACAMé

Cancer type Cell line positive
percentages
HT29 89.3% 0.1510
CACO2 80.4% 0.3591
D T84 99.13% 3.645
cancer
HCT116 29.5% 157.5
HCT15 0.29% 55.41
NCI-H1299 0.5% 129.3
NCI-H1299 0
CEACAMGCE 86.3% 0.2393
Lung cancer A549 37.87% 8.760
PC9 77.4% 3.25
PC9-Br (Brain 90.18% 3.145
metastasis)
HPAC 70.38% 0.0422
Pancreatic AsPC1 74.19% 0.44
D BxPC3 89.76% 0.0337
PNAC1 2.93% 15.36
THP-1 monocytes 33.7% 25.87
Human AML
Neutrophil-like HL60 1.1% >1000
PBMC PBMCs (one healthy 10% >1000
donor)

Immune cells

CD177+ Normal
Neutrophil (one 1.44% >1000
healthy donor)

® 3. HCAb-ADC %% & CEACAMS6 % B im¥ thend f 40 45 o
2 IC50 jk A& &g # Fe im?e 4 HCAD-ADC & #opc % gl 14 o

11



A

Time (Hours) 0 1

HCAb-ADC

HCAb-ADC

Fluorescence intensity

6000+

4000+

20004

Antibody internalization into
NCI-H1299 CEACAMG6°E

o

r T r
2 4 6
Time (hr)

® 4. HCAb-ADC it $3 p % (endocytosed) 3% ¥ % (lysosome)

HCADb-ADC ¥ p & 3 NCI-H1299 CEACAMG i % £ w*2 . > (A) # NCI-H1299 CEACAMG6
i & % ¥ (CEACAMGOE) m¥z 224325 Incucyte® Fabfluor pH &t g #% 4+ -7 HCAb-ADC + =
2% o %% HCAD-ADC P i+ % fm?e f Be A BodE » BRI DI A ¥ Lt - (B) p 4 :F
2% 3] PFY2 6 | PEerc 4§40 B HCAD-ADC & » fm#s ) 28§35 o (C) HCAD-ADC p

e % A8 -

Time: 30 mins

® 5. HCAb-ADC *tp 51472 0.5
P PREE BB

(A) & NCI-H1299 CEACAMG iF #
i# (CEACAMGOE) m®z ¢ » (& *
Lysotracker (‘=4 ) {&3e;A sk »
g ¥ %4L2sh HCAb-ADC
ERBRR A 30 A4S0V
%3] HCAb-ADC 73 fis fl v
TR E (R HF*)  Hr
HCADb-ADC % -@ps & p = 74 i »

L ¥ AL A
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Designs of HCAb and HCAb-ADC 150+
%, &
100- —
S
=
['4
HH 50'
HCAb 0L
0 ' 500 ' 1000 ' 1500
L, D Time (s)
%,
% N - HCAb
- HCAb-ADC
P VC-MMAE (Linker-payload) _
< o Kon (1/Ms) Kot (1/s) KD (M)
MC ve PABC ¢——— P
4wt/£¢31y;vv3 HCAb 2.37E+05 3.04E-05 1.29E-10
Ea — % HCAb-ADC 8.81E+05 3.53E-05 4.01E-10

HCAb-ADC

W 6. HCAb &2 HCADb-ADC sk 3+ % & icd £ 45
HCAb = # Z 4 i mi 48 (HCAD-ADC) 54 11 # #.4c+ & & CEACAMS6 - (A) HCAb 2
HCAD-ADC #7337 & Bl o + * 5 HCAb thi 43K 3 > ™ % 5 HCAb *t 4l T i# en 2 wkiiepd
(Cysteine ) &+ *» 24| VC-linker-MMAE % f- {1 :& {7 i B ek 3 - (B) 1% £ 6 & %—t k7=
& (Surface Plasmon Resonance, SPR) 4 47 » 72 3% HCADb &2 HCAb-ADC £ 7 4p 02 ehig & M
P bEd a5 . 13 L HCAb &2 HCAb-ADC HH 5k #+ 4 & (single cycle kinetics)

BIEB > T 5 H$ R Kon ~ Koff 22 KD i -
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Bystander effect:
Conditional medium model

NCI-H1299
CEACAMG6°E

NCI-H1299
CEACAM®G-

C

Mixture of NCI-H1299

CEACAMG- and
CEACAMGCE cells

Y14
D/aVaaval

v

Step 1: Expose H1299 CEACAMGCE
to HCAb-ADC for 96 hours

Step 2: Transfer H1299 CEACAM6G°¢
conditional medium (CM) to
CEACAM6 H1299 cells

Step 3: Expose H1299 CEACAM6

to CM for 96 hours, then measure
cell viability.

cells

viability.

Step 1: Mix and seed different ratio
of H1299 CEACAM- and CEACAMCE

Step 2: Expose H1299 CEACAMG-
JCEACAMGCE mix cells to HCAb-ADC
for 96 hours then measure cell

Cell Viability %

NCI-H1299
150~
100+
50
S L N N e
N3
@"0\ b‘s fz‘»@b 0‘$ rp‘e’b@ Q‘Q e‘$
I & ¢ o@ 2 &0 S 0
O (¢] O (¢) (S > 3
o ) v° S vp R & & &
& o & S SR
FR P F P
NS S
o5 P N
o Q:& 2R
150+
Hokokok
—
r—
D\D R
3.100-
E
5
s
& 504 ’l|
0- T T T i T
NCI-H1299 100% 90% 75% 50% 25% 0%
NCI-H1299
CEACAMeoE 0% 0% 25% 50% 75%  100%

® 7. HCAb-ADC &3 ﬁ.—g 32/ (Bystander Killing Effect)

VSRR i RN Y

RS X £ AP =% = CEACAM6 HCAb-ADC 3% Eﬁﬂz WG

»2 s o (A) HCAD-ADC 4 L% # 1§ »2 o éi 35 % i #°3) 7 . W  (B) NCI-H1299 CEACAMBG
1444 fmee (H1299 CEACAMG™) & i 2 32 % it AJ® 96 /| P {4 chim e 5 75 5 A 47 o 15 212 % i
% f ** H1299 CEACAMS i & % if (CEACAMGOE) fm* » i 22 HCAb-ADC % F %5 96 /|-
P15 fc & o (C) HCAD-ADC 3 L 4§ »c s in 35 % 03 7 & B - (D) # NCI-H1299

CEACAMG6 2 NCI-H1299 CEACAMGOE 'm ™ 3 7 F t G| R &

v

Ege

% ( CEACAMG6

CEACAMBGOE = (100:0)~(90:10)~ (75:25)~ (50:50) ~ (25:75) ~ (0:100) J» & £JZ 250 nM HCAb-ADC

96 /| pF o mie 3B FEE MTT A 478130 o & BEcdpif & TioE 2

3) -

14
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Tumor volume (mm?

HT-29 Tumor size

Body weight
600-1 —e— Control (N=4, PBS) 0
& HCADb (N=4, 5 mglkg)
E HCAb-ADC (N=5, 5 mg/kg) S
:” 400- - Enhertu (N=4, 5 mg/kg) - 30 !——P"-_!{ﬁi
£ —o— MMAE (N=4, 0.12 mg/kg) -g,
3 = —-e— Control (N=4, PBS)
o g 20
> =
= 200 2 HCAb (N=4, 5 mg/kg)
T HCAb-ADC (N=5, 5 mg/k
£ o 10 ( ma/kg)
E m —e— Enhertu (N=4, 5 mg/kg)
0 —o— MMAE (N=4, 0.12 mg/kg)
0 1 1 1 1 1 1 1
1 2 3 4 5 6 7
Administration 4
Weeks Weeks

) 8. HCAb-ADC &4l P chpusd & ok

HCADb-ADC it = 23} £ HT29 "z > it H b HCAb - H 5 »c & f2k * Fo anti-HER2
ADC (Enhertu) #:i7 - (A) "4 £ & 2 o 30 % - T EFWINHLS 3 b adlen » & 45
PBS ~ HCAb-ADC (5 mg/kg )~ HCAb (5 mg/kg ) ~ Enhertu (5 mg/kg) 2 MMAE (0.12 mg/kg ) -
FEET L FE o (B) 7 AT u] | B ePf £ % ARE o

HT29 Tumor size Body weight
1000+ 40

}\&
)

-o- Control (N=4, PBS)
HCAb-ADC (N=4, 5 mg/kg)
HCAb-ADC (N=4, 2.5 mg/kg)

HCAb-ADC (N=4, 5 mg/kg)
400- -*= HCAb-ADC (N=4, 1 mg/kg) HCAb-ADC (N=4, 2.5 mg/kg)
- HCAb-ADC (N=4, 0.5 mg/kg)

g -=- HCAb-ADC (N=4, 1 mg/kg)
200- - HCAb-ADC (N=4, 0.2 mg/kg) 104 -»- HCAb-ADC (N=4, 0.5 mg/kg)
-=- HCAb-ADC (N=4, 0.2 mg/kg)
0

[=2]

(=3

(=]
1

-e- Control (N=4, PBS)

Body weight (g)
N
T

0 1 1 1 1 1 1
; 2 3 4 5 6 1 2 3 4 5 6
Administration Weeks Weeks

® 9. <& & HCAb- ADC sxdrd] HT29 nﬁ}%i{
(A) "B 4 £ & e 0% - BB A FR1 65T PBS & 4 4 £ ¢ HCAD-ADC (5~ 2.5 ~
1-05- Ong/kg)o—a—.,ggfg}_/ P %;‘:;\g{ (B) Ty —‘E"%IIJ E\"Eﬁ{gﬁ%@i&%io
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Administration

HT29 CRC xenograft
600
-e- PBS (N=4, PBS)

=~ Control IgG-ADC (N=4, 1 mg/kg)
~#- hHCAb-ADC (N=4, 5 mg/kg)
hHCAb-ADC (N=4, 1 mg/kg)

400 o hHCAb-ADC (N=4, 0.2 mg/kg)

2001

Tumor volume (mm3

n
0

1

1

Administration ‘
Weeks

Body weight (g)

354

30

254

20

154

10

(=]

body weight

-~ PBS (N=4, PBS)

=®- Control IgG-ADC (N=4, 1 mg/kg)

=®- hHCAb-ADC (N=4, 5 mg/kg)
hHCAb-ADC (N=4, 1 mg/kg)

=#- hHCAb-ADC (N=4, 0.2 mg/kg)

2 3 4 5 6 7 8

Weeks

® 10. “<HE X kv HCADb-ADC 7§ »xgrd| HT29 %% 2 £

(A) "2

ol AR - FHEFEER LS PBS & 7 kA £ 9ohHCAb-ADC (525~

1-05-~02mg/kg) - # T o F =t (B) # b AL mn) ] K& 1484 -

HT29 CRC xenograft

500 - control 19G-ADC (N=3, 1 mg/kg)
& -~ hHCAb-ADC (N=3, 0.2 mgikg)
E 400 -»- hHCAb-ADC (N=3, 0.04 mg/kg)
~E— -#- Tinurilimab-ADC (N=3, 0.2 mg/kg)
£ 300-
3
]
> 200
g
2 1004

0

Body weight (g)

30+

20

Body weight

-o- Control IgG-ADC (N=3, 1 mg/kg)

-0~ hHCAb-ADC (N=3, 0.2 mg/kg)

<o~ hHCAb-ADC (N=3, 0.04 mg/kg)

=@~ Tinurilimab-ADC 0.2 (N=3, 0.2 mg/kg)

1 2 3 4 5 6 7 8
Weeks

W 11. 4 & i© HCAb-ADC & >t @ 31 ADC engudi g R 2

(A) "4 £ ¢ 5 o & %2 4R T 1gG-ADC (1 mg/kg) ~ hHCAB-ADC (0.2 £ 0.04 mg/kg)
% i % ADC (Tinurilimab-ADC) » & & ¥ 35 i & /%1 b — = o £ F k7 & i %= (2 4
%) e (B) # I AR i w] | B i € 1A o
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HT-29 tumor size

Body weight
20007 307 M—ﬂ‘i‘m
QE Tumor size cut-off volue for survival rate 1= 3
£ 1500 5
-~ = 20+
° =
3 1000 S
> 3
8 8 10 Control (PBS), N=5
€ 500 @ ‘
] | ® HCAb-ADC (5 mgikg), N=5
- FOL-FIRI+Cetuximab (10 mg/kg), N=6
o- M N c LI LI DL LI DL LI T
12 3 456 7 8 91011121314 12345673891011121314
Administration 4 4 4 4 4 4
Weeks Weeks
Control (PBS), N=5 .
4 HCAb-ADC (5 mglkg), N=5 C Survival
FOL-FIRI+Cetuximab (10 mg/kg), N=6 100+ et

FOL-FIRI Administration (IP):

1. Irinotecan (40 mg/kg) and levofolinate calcium (30 mg/kg)
2. Followed by 5-fluorouracil (55 mg/kg)

FOLFIRI are prepared in PBS contain 5% glucose

- Control (PBS), N=5
| —— HcAb-ADC (5 mgikg), N=5

- FOL-FIRI+Cetuximab !
(10 mg/kg), N=6

Survival rate %
(3]
o
1

0 L e e e B e LI e m e e |
0 5 10 15
weeks

W 12. HCAD-ADC ¥ % 2 if % CEACAMSG # it ey » ¥ xR 17 RAS B 2 314 4
R R

(A) *54 £ & o HCAD-ADC 115 1 & #$9% ;3 4= 5853 > %€ 5 5molkg o 175 P8

-

Tehk F * chk B oRsg S % FOLFIRI B & cetuximab R 3 #g9xii 84 (FOLFIRI) % k4

F-(=
Wit it (cotuximab) & R E - B A L mig Fad (2 6% (B) 4 A | &
RE ) o (C) ) RS A4

& RE AR AR i 3] 1500 mm3EF o WAL ) RS e

IR

=

A B

AsPC1 PDAC xenograft Body weigt (AsPC1)

15007 o pBs (N=3) 40-
= -~ hHCAb-ADC (N=3, 1 mglkg)
: c:l T
5 1000 -
: 5
3 £207
- >
& 500 T
E 310_ - PBS (N=3, PBS)
= _ -~ hHCAb-ADC
. . (N=3, 1 mg/kg)
o T T T T T ! ! ¥ 0 T T T T T T T T T T
1 2 3 4 5 6 7 8
Administration | A A A 12 3 45 67 8 9 10
Weeks Weeks

W 13. A R i© HCAb-ADC #r#| ASPC1 % %R "6 %; 4 %
(A) "4 £ o 5o 242 (PBS) £ L jait hHCAD-ADC 115 & ik — = chk 3941 64> 1
B FELImgkge HEEA T Lt E Sl (£ 45)0(B) * FASE L) Rail €
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W 14. iR 1t HCAD-ADC #r#|5% %R £ 472 B 4645 127098 (PDX)th2 £

A B
PDAC Patient-derived xenograft body weight
1000+ -#- Control IgG-ADC (N=4, 1 mg/kg)

. - hHCAb-ADC (N=4, 5 mg/kg) 30-
£ 800 -»- hHCAb-ADC (N=4, 1 mg/kg) —_ M
E -s- Gemcitabine (N=4, 300 mg/kg, IF) K=
@ ] -t
g 600 -E, 20
=2 [
$ 400 >
6 'g 104 -e- Control IgG-ADC (N=4, 1 mg/kg)
§ 200+ o -~ hHCADb-ADC (N=4, 5 mg/kg)
= -+ hHCAb-ADC (N=4, 1 mg/kg)

0 0 -o- Gemcitabine (N=4, 300 mg/kg, IP)

1 2 3 4 5 6 7 8
Weeks Weeks

(A) *8;4 £ & % -Control IgG-ADC £ 4 ik i hHCAb-ADC 12 % 7
&% o Gemcitabine P F - XM S N BB R AT L et B (R 40)0

(B) 7 b R in ul | R E - 45 <

Administration

- ek % B SN

=

A B
PC9 NSCLC xenograft Body weigt (PC9)
300+ =&~ Control IgG-ADC (N=4, 1 mg/kg)
= -®- hHCAb-ADC (N=4, 1 mg/kg) 30
£ -#- Tinurilimab-ADC (N=4, 1 mg/kg) — W
£ 2
o 200 -
]
E S 20-
3 2
> >
o 1004 'g
g m 10+ -8~ Control IgG-ADC (N=4, 1 mg/kg)
F -~ hHCAb-ADC (N=4, 1 mg/kg)
0 ) - Tinurilimab-ADC (N=4, 1 mg/kg)
. - . p T . b - 0 T T T T T T T T
1 2 3 4 5 6 7 8
Administration  § A A A 1 2 3 4 5 6 7 8
Weeks Weeks

W 15. 4 ik f HCAD-ADC #r#% & PCO "6 4 & » ® £ > ® 324 CEACAM6E ADC
(A) #i 4 £ ¢ 3 - Control 19G-ADC ~ + ik i hHCAb-ADC 11 % i %47 CEACAM6 ADC %
TUE A - R BRI G E S RE S Imgkge HER A T b b Ead (K 45) e
(B) 7 I AU e u) ] B el & 51 A o
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hHCAb-ADC + Lung-brain metastasis
PBS hHCAb-ADC Osimertinib Osimertinib

400 -= PBS (N=4)
> hHCAb-ADC (N=4, 1 mg/kg)
-»- Osimertinib (N=4, 15 mg/kg)

300 -= hHCAb-ADC+Osi
(N=4, 1 mg/kg + 15mg/k)

200 /
1001 /\

Relative Bioluminescence %

0l——— T —r— ——
Week 4 1234 1234 1234 1234
Administration § 4 A A A A A A
Weeks

Body weight Survival rate %
30+ 100
—_ X
2 @ PR “s == Control (N=4, PBS)
L =
% 20- o == HCAb-ADC (N=4, 1 mglkg)
I ™ 501 - Osimertinib (N=4, 15 mg/kg)
= "¢ Control 2 L ~ HCAb-ADC + Osi
=0- hHCAb-ADC 1 mpk c
> 104 i -
5 10 - Osimertinib 05, (N=4, 1 mg/kg + 15mg/kg)
2 -6~ hHCAb-ADC+Osi
(N=4, 1 mg/kg + 15mg/k) 0 T T T T
0 T T T T 0 10 20 30 40
1 2 3 4
Days
Weeks

W 16. A Jki* HCADb-DC £ § Fr4|% B & # (BM) " ints

(A) I * 4 ¢ kB i (bioluminescence imaging) % | PCO-Br *gi% 4 £ 5350 &1, 2, 4
FRARGE R o o ew e 3 PBS #R e ~ 1 mg/kg * kit hHCAb-ADC -~ 15 mg/kg Li‘:?%

’*5)7» (Osimertinib » IP > & p %% ) % £ ;i {* hHCAb-ADC % & Lii'%% FTRIsF e (B) &

HASF LG REF AW TR A o B FP%% Ci#=i (£ 2=)-(C) %Fﬁ@ﬁwl

R E R ) o (D) Pl A R ReangiE X g A A4 e
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AFELBFESHER S % o B HCAb-ADC p# @ 3L ADC £ § Bg 5 B4 ¢

1L A3gs fw%-r*%f“

HCAb 4 £/ (% 80kDa) ~ficd B (Kd~10"M) ~ #27 fae L2 % i
*@%ﬁW’L-i%—¥%MINMM&ﬂNWéWH\owﬁﬂ4m¢ﬁ4
RO FER AT R Yo A E o

2. iR e BIEBEEREA R

IHC &+ HCAb ¥ P fifhis ™ § i 2 % o > @ gm ﬁ?’ .:@,a_f%w
HCADb-ADC 7 %8 *t ¥+ CEACAMG6 % if ‘w®e E I sub-nM % &2 ‘wme
Wi Foepld s ErleaEHpEio

3. BF Ik

it CDX & PDX #+4» F S ¥ > MAE H 1877 5 scdrd|idgd £ 5 SHE
it T E PR 2R Kookt powm ik 1 % % 42 ( FOLFIRI +
cetuximab )

4. BAx ﬁﬁﬁ ZBARTEN A
HCADb-ADC ¥ 5 i% n gl k- ¥

I_ﬁﬁ Jiﬁ%q pé‘%ﬁﬁ% }Jﬁ}%;’g‘_fé ) L ;‘% @ % ADC ﬁ‘:'l
E A n R PR R HCAD & & -
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A BMBEAKREY
RIS T

€ # 4 48 & 4 (HCAD-ADC) - i 2> #7437 ADC» p o % B FDA 7 b

ADc Frang L g fafrimderie s A3 £ 5 150kD g sidg o Fp A S
£ e HCAb (BOKD)it 3 F #a ik chie g8 5 B {4 » ¥ b X 3l £ MUl chi ok

CDR3 WA R FAEJIHTE R E AT £ P 2 5 IhF iR A s

P BAAS CBRETE  ARFT - PRI g iE S

% m e ADC ¥ v 4% 2o R B %o I 3| (subtypes) > ¥ 7 it EAE e FERRE B
v o R BEIUFIGE SR REE A B sl A - b AR hp TE R o
CEACAMG £ - f R £k & A Al hg e & o 4 e @ 4 n § wmw
2 IBEEM > F]pt ¥ CEACAMGE =5 HCAb-ADC ¥ 11 R 2 e 5of 80% 14 F en
R AR > ¢ F R G E G o SRR R R

A & {3 HCAb-ADC p # £ %+ % & % J(Colorectal cancer, CRC): % - &
WRIE G RIPHE ”’5 BL¥pFEF R 3 10~209% - f_!;%’,\:)]%‘g;%"'a ECIRE- SN
falt IRl S i S E Ry BV ek i M LR S
T S L E :»m%,z 2 Anti-EGFR ~ Anti-VEGF - Raf-inhibitors & @ i #
ol B AR e 2 > Anti-EGFR Fugd 2 (cetuximab and panitumumab)ig # 3555
& 424 & F]F X & LA (EGFRexpressing) » RAS ¥7 # 4| (wild-type) z # #
122 % %% % & & » &2 FOLFIRI(Folinic acid/5-FU/Irinotecan) & FOLFOX & i
2% - S Ko R A A Anti-EGFR(5(4icetuximab)iy f i 8-10 * o K5 80%
S A 2 FLE M o R gk 2 b Anti-VEGF %+ (54 bevacizumab)if * * RAS
% % 3l (mutant-type) - @ H L E 5 B R L F e f ik S TN R LAl
CRC J5 %+ 2-3 B 7 chizig T o % ~ = 8UsH %44 204 Anti EGFR 2
Anti-VEGF =zt 4 #vE 5 3 » ;g,;—;w;% BAZ PR ET Y LEiR o L
4 - 3 (20-30%) 5 & HHF vk FI B A 10 AFTE ATR E KR i T o

129 p 7 Gll Global Information 4 47 > 23k % FZ % 7 3 4 2022 & £ 7] 136
RE LTI 2030 AN ET] 181 mEFE v 0 Pk g Ay s R Lt
B & B R ge ,p)%‘(antl -EGFR, anti-VEGF mADb or the Raf inhibitor) = €_MSI-H )}%
A R F i (PD-1 4v PD-L1 mAb) » 12 b 5 ik B8 & 5 4 8 35 80% » = 2 =
- SENN Regorafenlb (TKD # & cdrn g AT2 4 54 P Xy R 83f
10% > d ** HCAD-ADC & 43 f ™ *> panomolar )k & & £ B M 4 » 4 &

CEACAMG6 1% #& + & ‘m% g » ¥ ¥ Fifpc% > benchmark ADC # %
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Enhertu % 13 + % & % g % o uﬁ;
B0 LRk L2 iR
AT A ST b AU

Bz b w B fEMS R Y - HCADb-ADC %
LR R P W (B bo i EGFR SBER 2 o A
A3 RAESRPE

2

\

@ ?ﬁ, L AFTF XS B N £4AFU S T 5 dop CEACAMS HCAD-ADC -
T lﬁfr%\miwra*b‘ e TR B L p M U E A mﬁf@ﬁ”éﬁ”m@‘
58 AL E « i 5 ADC + HCAD-ADC £ [ & i 15 4 8 B R
3

B

lﬂ‘w ik
\Et

ﬁ

-

» PR R T BB MRS RS R iR o AR T -

PEPPESBRS S BRI ARG S0 GLPRA 2R
2IND ¢ 3 e Tk - Witk o AT AT RV OCH K B PR Ren s 2
- BT RE L RRISRT S o
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