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The antibody-drug conjugate GENA-111 conjugated to auristatin F shows

Debiopharm

Joo-Yeon Chung', Gyeongyeon Kim', Mi Young Cha', Patrick Garrouste?, Frédéric Lévy?, 'Genome & Col Q0

Introduction

Antibody-drug conjugates (ADCs) are promising cancer treatment modalities that combine the
seleclivity of antibodies and the cytotoxic properies of payloads using chemical linkers.
However, despite their success, ADCs still suffer from drawbacks such as systemic toxicity,
limiting their potenfial clinical applications. The systemic toxicity of ADCs is mainly related to its
linkers stability and its antibody’s selectivity towards the targeted antigen expressed on cancer
cells. LWBCAM (Lutheran/basal cell adhesion molecule) is a member of the immunoglobulin
superfamily and is a receptor for laminin, a protein that faciltates cell adhesion, migration, and
invasion. A growing number of studies show that BCAM plays an essential role in tumor
progression and is overexpressed on epithelial cancers, eg., skin cancer (Schon ef al, J
Invest Dermatol, 2000). Moreover, BCAM has been introduced as a promising ADC farget for
breast cancer (Kikkawa ef al, Sci Rep, 2018).

Here we describe the ADC GEMNA-111-Muliilink™-auristatin F (hereafter GENA-111-AF),
wherein the GENA-111 antibody has been armed with an auristatin F derivative using
Debiopharm’s Multilink™ technology and a stabilized thiol maleimide conjugation. Multilink 72
technology comprises a cleavable peptidic sequence that facilitates multidrug :macnmem
the production of ADCs with high Drug Antibody Ratio (DAR). In this presentation, GENA:
AF was prepared with one auristatin F per linker at a DAR of 4.26. We investigated the a.’

at different levels, and compared it with the efficacy of trastuzumab-Multilink™-DM1 prepared
in-house (hereafter frastuzumab-DM1) as a positive control for HER2-positive cancer cell lines.
‘We show here that BCAM is highly expressed in varous cancer cell lines, including breast
cancer, and GENA-111-AF has significant cytotoxic activity against BCAM expressing cell lines
even in the cells not responding to frastuzumab-DM1. In addition, GENA-111-AF shows
complete remissions in A431, BCAM-positive human skin cancer, xenograﬂ model.

ternalization of GENA-111 in BCAM expressing tumor cells
tumor effects of GENA-111-AF on several cancer cell lines expressing both BCAM and HER2 aemn ERTerrY
g

DC preparation
Multilink™
Mutilink™ is a peptidic linker
specifically recognized and cleaved

L Amachieas — o by carboxydipetidase activity of
% Cathepsin B

Figure 1. ADC preparation. The linker Multiink™ was prep. by i and
convergent strategies. Auristatin F was conjugated to Mulnlmk“" using standard peptldlc coupling in

solunon The resulting drug-| Ilnker was then Don]ugaled to GENA 111 and to the isotype control higG4

i i China) via g from red of i in disulfide bonds with TCEP
(2.3 eq.) in DPBS at 40°C. The reaction mlxture was stimed at room temperature for 70 min. It was then
diluted with pH8 DPBS and purified on gel-column followed by concentration using an Amicon cell.

Binding affinity of GENA-111 against ECAM
A ThECAM E SK-BR-3 c 243 mﬁ

BCAM expression on human cancer cells

Breast Skin Liver
A ‘Bag T

IHERS 4D MCF7  MDAME-Z3 843 HunT

Figure 3. BCAM and HER2
membrane expressions on cancer
1 1 i i cell lines. (A} BCAM and HERZ2
' ' A o\ expression on SK-BR-3, T47D, Huh7,
- - - - MCF-7, MDA-MB-231, A431 and Huh-
; 7T cells was detected by flow cytometry
1 1 with  GENA-111  (flled orange
histograms), anti-HERZ2 antibody {ﬁllecl

blue hi: } and their
|salype higG4 controls (filled grey

1B}
of BCAM was confirmed in freatment-
naive A431 xencgrafted tumor tissue
by immunchistochemical staining with
GENA-111 (X400).

B nagative control

therapeutic potency in BCAM positive epithelial cancer
b A A Hyunkyung Yu!, Nathalie Bellocg2, Youngeun Ha', Hyunuk Kim!, Yunyeon Kim', Bu-Nam Jeon?, Léo Manc, Mathilde Pantin2, Hyunjin Yoo', Sel

, Korea & 2Debiopham,

rap— - i sy Vehicie higGeAr GENAA1L

By weight igh

T T T
oy aftee sepatmam

Figure 4. GENA-111 binding and
internalization are observed in SK-
BR-3 human breast cancer cell line.
SK-BR-3 cells were incubated with
higG4 control (40 pg/mL) or GENA-
111 (10 pg/mL or 40 pgimL) at 4°C
and 37°C for 1 hr, followed by Alexa
Flour®-428 conjugated secondary

—
Figure &. GENA-111-AF significantly inhibits tumor growth in A431 xenograft model. A431 cells
(5x10%) were injected subcutanecusly into BALB/c nude mouse. T bearing mice were

assigned into 8 groups {n=10/group) and treated with (1) vehicle. (2) higG4-AF 20 mglkg. (3) GENA-111
20 mgjkg and (4~8) GEMA-111-AF 5, 10 and 20 mg/kg by intravenous injection weekly (QW x 2,

ibody. Sub-cellul, izath
¥ of

GEMA-111  (green) in cells was
ined by focal mi
(X400). The nuclei wers

counterstained with DAPI (blue).

by sky blue arrows in Fig. A). (A) Tumor growth curves were obtained by plotting mean tumor
wolume (£ 5D, mm?} at each time point. (B} Tumer growth curves of individual mouse. (C) Body weight
changes in each treatment group. (D and E) Representative H&E (D) and Ki67 (E) stainings of A431
tumer tissues collected on day 27. Scale bars, 100 pm for H&E and 50 pm for KiG7, respectively.

in vitro cytotoxicity of GENA-111-AF on human cancer cell lines

SK-BR-3 T4D MCF-7 MDA-MB-231 A Huh-7

Summary
» GENA-111-AF is comprised of a human monoclonal BCAM antibody, GENA-111,
conjugated to auristatin F using Debiopharm’s Multilink™ technology and a stabilized
thiol maleimide conjugation with a DAR of 4.26.

» As a camier of the toxic drug to the cancer cells, GENA-111 binds to both recombinant

BCAM protein and BCAM-positive cancer cells with high affinity and is efficiently
internalized into the BCAM expressing cancer cells after binding.
GENA-111-AF exhibits potent growth inhibitory effect on BCAM/HERZ double positive
cancer cells, including SK-BR-3, T47D, MCF-7, A431 and Huh7, with a positive
comelation between cytotoxicity and BCAM level. GENA-111-AF shows better efficacy
against T47D, MCF-T, A431 and Huh-7 than trastuzumab-DM1.

Dt

P2 — - m—n P ELISA, 7.7 1M
H GENA-111/ MBCAM

5 i Octet, K,0.084 iM
!' GENA-111/ 5K-BR-3 FACS, 35nM

'R ERN LI I D 1 T GENA-111/ 4401 FACS, 1.40M

In A431 xenograft model, GENA-111-AF treatment on a weekly schedule (QW x 2)

GENA-111-AF 1,000
DM1 0.03 982 =1000 *1,000 289 614
higG2-AF 4 =1,000 S04 =1,000 216 =1,000

significantly inhibits tumor growth in a dose dependent manner. Moreover,

Flgure 5. GENA-111-AF inhibits BCAM-expressing cancer cell growth with a positive correlation
icity and BCAM level. The six human cancer cell ines (SK-BR-3, T47D, MCF-7, MDA~

e Log Rt g Lo a1 et

Figure 2. GEMA-111, a human monoclonal anti-BCAM IgG4 ($228F) antibody, binds strongly to
recombinant human BCAM {rhECAM) and cancer cell lines expressing ECAM. The binding affinity
of GEMA-111 to rhBCAM was determined by ELISA (A) and Octet, and to cancer cell lines expressing
BCAM, SK-BR-3 and 4431, was determined by flow cytometry (B and C). respectively.

The copyright is owned by Genome & Company. Its purpose is solely for the discussion with our current and potential partners.

MB-231, A431 and Huh-T) were treated with higG4-AF, GEMNA-111-AF, and trastuzumab-DM1 at different
concentrations, ranging frem 10 pM to 1 pM, for 3 days. The viable cells were measured with CellTiter-
Glo® assay. The Glg values of each ADC on human cancer cells were determined by non-linear
regression analysis. The graph of cell viabilty (%) are displayed as mean values £ 3.0., and all
experiments were performed in triplicate.

Copyright © Genome & Company. All Rights Reserved.

10 and 20 mg'kg GENA-111-AF treafment results in extensive necrosis
and sustained tumor regression with decreased proliferative cancer cells.
The present study demonstrates that GENA-111-AF has a potent anti-
tumor activity, which suggests that an ADC targeting BCAM might be a
promising treatment strategy for BCAM positive epithelial cancer
patients.

It is not to be shared with any 3rd party or copied to other file without Genome and Company’s prior written consent.
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* GENA-111: target | Ab | ADC

ADC
+ GENA-104: target | Ab | ADC
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GENA-104 — Novel ICPi

MIAERZ] (CNTN-4)= T M= 2d 2 x|

Tumor cell

Antigen

T cell
receptor

GICP-104: CNTN4

« CNTN4LE M| ZO|A LSS « Anti-CNTN4 (GENA-104) 2 CNTN4E x| A|
« CNTN47} Binding partner@! APP2}2] > T MZ7F 24550 > SMZEE AFEAIZ

Z2gs SO T MzZe E8S A=

G& The copyright is owned by Genome & Company. Its purpose is solely for the discussion with our current and potential partners. It is not to be shared with any 3rd party or copied to other file without Genome and Company’s prior written consent.
CO Copyright © Genome & Company. All Rights Reserved. 17/58
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Kim, S. T. et al. Comprehensive molecular characterization of clinical responses to PD-1 inhibition in metastatic gastric cancer. Nature Medicine 2018 24:9 24, 1449-1458 (2018).
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CNTN4 o| 28 7|H

PD-L1 5! CNTN4O| 2|t T M &£ 2Hd 9
2000 —
- 1500 —
£
)]
£ 1000-—
S
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Y s500-
00— 1 | I 1 | T | |
o 0O 50 100150200 50 100150200 (nM)
a-CD3 PD-L1 CNTN4
(4 png/mL) +a-CD3 +a-CD3

< >

CNTN4= PD-L1 ECt T M =Zo| = ASHA ANzt

[ok

Comparedto -CD3 only *, p < 0.05; **, p < 0.001, *** p < 0.005; **** p < 0.0001; Compared to the same concentration of PD-L1 #, p < 0.05; ##, p < 0.001; KO: knockout, 7| &= A&t

G&
CO 19/58



CNTN4 o™ 0| [HE

CNTN47t L sl= CT260] A

1200
—e— hlgG4, 3mg/kg
GENA-104A16, 1mg/kg
GENA-104A16, 3mg/kg
900
A
IS
E
£ 80%
g 007 ek
o
5 Q}I Hl =
IS
>
'_
300
*%
0——r T T 1
0 2 4 6 8 10

Days after treatment

The data are displayed as means + SD;

CNTN4

s=2 20| M2 GENA1042| <

HIS10| M2 CT260] A

Tumor volume (mm3)

2500—] —e— higG4, 10mg/kg

GENA-104A16, 1mg/kg
GENA-104A16, 3mg/kg

2000—-] =—+— Atezolizumab, 10mg/kg

1500

1000-

500

Tt Tt
0 2 4 6 8 10 12 14
Days after treatment
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CNTN4 as a novel target for solid cancer with antibody-drug conjugate

Mi Young Cha, Hyunuk Kim, Seungmin Byun, Youngeun Ha, Kitae Park, Gyeongyeon Kim, Hyunkyung Yu, Bu-Nam Jeon, Mira Kim, Soojung Moon, Hansoo Park

Genome & Company, Gyeonggi-do, Republic of Korea
S ————————————
Introduction ‘nding affinity (Indirect ELISA and cellular) for conjugates of GENA-104A16 9 study of conjugates of GEN
As a novel immune checkpoint, we previously confimed that contactin 4 (CNTN4) regul DA Db ovtody rac w0
T cell activity negatively by binding to amyloid precursor protein (APP) on T cells. CNTNs oAR! ..,,"’“"‘“;'é""'?..., “'"Tg‘c'f!"..',"""" -
highly expressed in various types of tumors, including gallbladder, pancreas, stomach, ™ CEHA-104ATE - ot e E
endometnum, liver, prostate, bladder cancer, melanoma, and other tumors through Ee et 2 p o £
immunochistochemistry analysis in contrast to low-level expression in normal tissues. Based I a0 oous i j
DLATE-Exatocan derrvats 4T ooes a3

on the tumor-specific expression profile of CNTN4, we evaluated the potential of CNTN4 as

um\ 04ATE-Exstocan derivate high DAR} o118 ot

a novel target for antibody-drug conjugate (ADC). For inv ion of the p fial of

targeting CNTN4 using ADC, clinically validated various linker-payloads (MMAE, MMAF, SN- L11lit :
38, and exatecan derivate) were conjugated to GENA-104A16 using thiol maleimide I . et e
conjugation. # paatt " H S

ENTN4 expression in tumorinormallimmune cells as novel target of ADC
Represantative Images for CNTH4 IHC staining of tumers
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Figure 1. Characteristic evaluation for GENA-104A16 ADCs to human CNTM4 and CNTN4 overexpressed cell line. (A)
Confocal image analysis of antbody intemalization. A mix of GENA-104418 and Alexa fuor™ 483 labeled secondary antibody was
treated to CNTN4 ouerexpressed A543 (AS4DICNTN4) celis, followed by incubation at 37°C. Confocal images wers subsequenty

to confirm intemalization into the cedl. (B) Binding affinty assessment of GENA-104A16 ADCs to human CNTN4 GENA- P
104418 ADCs were prepared with a DAR range of 4.0 to 7.5, confirming by HIC-HPLC or LC-MS. Test articles were then evaluated 3 g Tumvct aewa (mm '}
for their binding properties to proteins or cell surface. (C) Kinetc monitoring of GENA-14A16 and its MMAF conjugate - - 700, 1.8
intemalization using the Incucyte®; Test ariides with a concentration of 0.5 to 4 pg/mL were mmed 1o ASSBICNTN4 cells. kotpesommifgod - :: Son

. the ratio of intemalization was monitored hourly for up to 24 hours. Results cien 2

of GENA-104A16 into positive cancer cell lines expressing CNTNA. Additionally, the binding ammy and internalization

i | uim.m.mim- Cancertyps | Corey | Hah expression” A ar n £8.00: 101
- L efficiency for GENA-104A16 ADCs were maintained compared to GENA-104A16. - =
| 2% Blagder % = Car e R
Lnvor e | Eey Ganpagger 10 . 0 1 o . ——————
Melsnams 3 seu Prastate = 3% Cosan 2] 03 Cell growth inhibition assay of GENA-104A16 ADCs in cancer cell lines Efficacy study of GENA-10L4ATE ADCs in ortholopic mice mode! using CNTNA overexpressed Fani2 pancreatic
Endsemaiin— 5 o Pamerons T i e e e canger oell line. The in Vivo efficacy was evalusted using an orthotopic mice model with Overexpressed Panl2 pancreatio cancer
Human cancer cell Mouse cancer cell Normal cell o2l line (n=E]. Starting from 5™ day post-s samples wers i wia IV for ADCs or IP for others. The pancreas was
CNTH4 sxpression in normal tssus thiough TCR study  CHTN4 sxpression in human Immune cells by FACS CITN ) NN (0E) T 1) CHTNS [OE} Gans (0E) - :'m gained and wﬂ%gﬁm images. Q‘Pmm mrm;“m Ha\'unvm administration of MMAF and exatecan
[ oo e i ) | e oo e [ M S LR M SN i ot ey b T e it gt
WCPIW T PS-1 e e e e A
Girculstary 0% <bs Hsgatve Hagatis inhibitor: Whan combined with exatecan derivate conjugate and immune checkpoint inhibitor, ant-PD-1 antbody, synergistic eficacy
Nemtumton | CO8 e aton cbserved compared to monoth
Digesi 0% e Tisg - sl "= 1o manohersey. . i .
Engocrme o - coL [t taie Efficacy study of conjugates of GENA-104A16 in patient-derived xenograft (PDX) model
Temng 0% :.'?ﬂ m::‘: Nﬂz:::: Repmnnmwa Images for IHG mn x magnifieation)
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Repracue Beel Hemiion | e Figure 4. Efficacy study of conjugates of GENA-104A16 in patient-derived xenograft (PDX) model. Prior to efficacy study using
Respiratary o% s Hgaive Simgaive POX modsl. the CNTN4 expression was assessed through immunchistochemisry image analysis of CNTIN staining in PDX models
Urinary on Nodctunion | cOCT T Hegaloe with mg. CNTN4 pene expression. As a result, the stable CNTN4 expression were confirmed for all models, and pancreatic cancer
b leoez [ —tieme Hisgatye was selected considering the revive and latent time of call ine. Using s medel, the efficacy study for MMAF conjugate of
:lbhmmu - netason S '“M::‘x m::; anu—CNTM antbody is cumently underway.
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Summary
+ The expression of CNTN4 in various tumors, coupled with its absence in normal tissue and
immune cells, suggests its potential as a highly promising ADC target for cancer freatment

Concept of ADCs for anti-CNTN4 antibody (GENA-104A16 ADCs)

Yo MMAE m..lg... mm.. i ;i i s ‘D:,:;m ,',”,w = ::" »:!m + ADCs targeting anti-CNTN4 were developed using clinically validated linker-payloads
w38 HgG4 35 EX] 5 120 L] =8 73 (MMAE, MMAF, SN38, and exatecan derivatives), with maintained high binding affinity and

MMAF e T — R e - e e intemnalization efficiency for CNTN4 sven after payload conjugation. ) )
e W [ T [T Bl e L Ea S + In vitro studies demonstrated the potent cytotoxicity of the MMAF conjugate of the anti-

) . : CNTN4 antibedy, outperforming other conjugates. In the Pan02 pancreatic orthotopic
Te BN3S D e T e o mause model, treatment with the MMAF conjugate showed promising efficacy, highlighting

moncesomalanttady
oy BLI 0,03

Exatecan overexpressed ol lines. The resuls indicated that GENA-104A16 ADCs exhibited eficacy comesponding to the expression levels of the potential of CNTN4 as a novel ADC target. Ongoing efficacy studies using a patient-
derivate  the tamget CNTN4 on the cell lines. Additonally. the MMAF conjugate demcnsirated a relatively high cytotoiic effect comparsd to derived xenograft model with pancreatic tumors aim to further validate the therapeutic
cther ADCs. potential of targeting CNTN4 with ADCs in cancer treatment sirategies.
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GENA-104, Target

1. CNTN4= Lot S0 M =4 2250, ADC X EXE =2 Al

=20 A CNTN4 IHC FA

IHC scoring

IHC scoring

Colon cancer

Prostate cancer

A+

o

CNTN4 S EtH 22 ot X=X HE7ts &

* GENA-111:target | Ab | ADC

ADC

* GENA-104: target | Ab | ADC

3= 7t

ORX

Cancer type Core # High expression* (IHC), %
Stomach 55 62%
Liver 69 57%
Melanoma 9 56%
Endo-metrium 10 50%
Bladder 10 40%
Gallbladder 10 40%
Prostate 49 35%
Pancreas 10 30%
Lung 58 19%
Cervix 60 13%
Colon 52 12%

*Ratio of IHC score 2+ and 3+

1
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GENA-104, Target

1. BHEH, CNTNA= SSAME, BN ZO M= ALl ZEeotX| Bof, e -0

HAMEZO|ASl CNTNS e

CH
=

2

* GENA-111:target | Ab | ADC
* GENA-104: target | Ab | ADC

ADC

O17F HAN O A 2] CNTN4 &3 (Protein Expression, FACS)

|

Body systems

Specific positive tissues (IHC), %

Circulatory 0%
Digestive 0%
Endocrine 0%
Immune 0%
Integumentary 0%
Muscular 0%
Nervous 67 % (2/3)
Reproductive 0%
Respiratory 0%
Urinary 0%

Total 30 tissues examined

6.7% (2/30)

Tissue cross reactivity study results using GENA-104A16

| I Activat Populati CNTN

mmune ce ctivation opulation 2022-ICPS-06  2022-1CPS-13

CDAT cell negative negative

No activation CDS8 T cell negative negative

T cell Treg negative negative

CDAT cell negative negative

Activation CD8T cell negative negative

Treg negative negative

M1 negative negative

Differentiation M2 negative negative

MoDC negative negative

Macrophage M1 negative negative

Maturation M2 negative negative

MoDC negative negative

NK cell - negative negative

No stimulation negative negative

B cell : . . .

Stimulation negative negative

pDC negative negative

No activation cDC1 negative negative

cDC2 negative negative

DC . .

pDC negative negative

Activation cDC1 negative negative

cDC2 negative negative
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GENA-104, Antibody
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Chapter 02 N
MAEH] 22X (ADC)
01. ADC &

02. GENA-111 : target | antibody | ADC
03. GENA-104 : target | antibody | ADC
04. Next ADC Program




Chapter 03. Al FEFZ &
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CheFot 7| o] AMAFEH & EA| 7HEE: @ICP on Tumor cell, @ADC, ®ICP on T cells, @ICP on B cells
ICP, immune checkpoint; ADC, antibody-drug conjugate
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Preparation of the anti-CD239 ADC Utilizing Seagen's VC.MMAF

Ab-#1-VC.MMAF

malmmdocapmpyl cleavable linker Monomethyl auristatin F

S) A
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Genome and Company 2| MC-VC-PAB-MMAF
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A E =5t Seagen AtQ| linker-payload
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Genome and Company = GNOCLE platform= =S4l Ct=2| 2% ADC
SH EZASS =225t U=

As of June 2024
Developmental Status
Modality Pipeline Target ini
Target Hit Lead Noncl_lnlcal IND enabling Phase |
candidate
GENA-111 cozze [T - Outlicensing (@) pebiopham
GENA-104 cnTN4
GENA-120 nvo o
ADC
GENA-121 NnD o D
GENA-122 no o D
ADC Programs N/D -
GENA-104 CNTN4 KDDF 2022~2024 H| 2|4t IND 52! (MFDS)
mADb
(mmuno-  GENA-119 AP
oncology)
GENA-105 2 EEE
NCE GENC-116 o
N/D, not disclosed; mAb, monoclonal antibody; ADC, antibody-drug conjugate; NCE, new chemical entity
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Chapter 03
Microbiome-Based Commercialization

01. Medical Grade Probiotics
02. Cosmetics
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