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Antibody-drug conjugate (ADC)

Antibody-Drug Conjugate Mechanism of Action
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Antibody Nature Reviews | Drug Discovery
L] Target recognition unaltered compared with naked Ab
] Abundant target expression and rapid internalization Nature Reviews Drug Discovery 5, 147-159 (2006)
Drug

L] Highly potent cytotoxic agent (<= nM IC90 as free drug)

L] Validated mechanism of action (microtubule inhibition, DNA damage)
Linker

L] Stable in plasma to avoid premature release of the drug

L] Labile once internalized to release the drug in its active form

Clin Cancer Res 17, 6389-6397 (2011);
Curr. Cancer Drug Targets 9, 982-1004 (2009)



Antibody-drug conjugate pipeline hits 30

ADC on Market ADC in clinical trial

ADC Lead Lead indications Target Payload Phase
Inotuzumab Phizer Aggressive non-Hodgkin's CD22 Calicheamicin n
N N azogamicin (CMC-544) lymphoma; acute lymphoblastic
ADC Target |Indication leukaemia
) RG-7596 Genentech DLBCL anel follicular nan-Hodakin's CD79b MMAE Il
relapsed or refractory Hodgkin's ymphoma
Pinatuzumat vedotin Genentech DLBCL and follicular non-Hodgkin's cD2? MMAE Il
lymphoma and relapsed or refractory e 7 e
systemic anaplastic large cell Glembatumumab Celldex Hreast cancer GPNMB MMAE i
vedotin
Brentuximab vedotin CD30 lymphoma SAR-3410 ot DLBCL; acute lymphoblastic €19 M4 il
ae . leukaemia
HER2-positive metastatic breast = ’ ; o e — e R T
T-DM1 HER2 |cancer menans(MORGAH
Bl-062 Biolest Multiple myeloma CD138 [BLE] L}
PSMA-ADC Progenics Prostate cancer PSMA MMAE L}
ABT-414 AbbVie Glioblastoma; non-small-cell lung EGFR Not disclosed {111}
cancer; solid tumour
Milatuzumab Immunomedics Chronic lymphocytic leukaemia; CD74 Doxorubicin i
doxorubicin multiple myeloma; non-Hodagkin's
lymphoma
IMMU-132 Immunomedics Solid tumour TACSTDZ? Irinotecan |
lalso k — holi
TROPZ or EGP1)
Lat b-5N-38 I lics Cancer; colorectal cancer CEA (also known Irinotecan I
as CD66e) metabolite
IMGN-853 ImmunaGen Onvarian tumour; solid tmaonr Folate receptar 1 D4 I
IMGN-529 Immunolen B cell lymphoma; chronic CD3r DM 1
lymphocytic leukaemia;
nan-Hodgkin's lymphoma
RG-7458 Genentech Ohvarian tumour Mucin 16 MMAE |
RG-1636 G h Mel. Endathelin receptor - MMAE 1
ETB
RG-7450 Genentech Prostate cancer STEAP1 MMAE I
RG- 76040 Genentech Charian tumour; pancreatic tumour Not disclosed Mot disclosed 1
RG-7595 Genentech Multiple myeloma Not disclosed Not disclosed I
RG-7509 Genentech Non-small-cell lung cancer; Not disclosed Not disclosed |
OVArian tmour
SGN-CD19A Seattle Genetics Acute ymphoblastic leukaemia, D19 MMAE |
agaressive non-Hodgkins
lymphoma
Vorsetuzumaby Seattle Genetics Nen-Hodgkin's lymphomaz CDro MMAF |
mafodatin renal cell carcinoma
ASG-SME Agensys Cancer; pancreatic tumour; SLC44A4 (AGS-5) MMAE 1
stomach tumour
ASG-22ME Agensys Solid tumour Nectin4 MMAE |
AGS-16MSF Agensys Cancer; renal cell carcinoma ACS-16 MMAF |
MLN-0264 Milleninium Gastrointestinal tumours: solid tumour — Guanylyl cyclase C MMAE 1
SAR-566658 Sanafi Solid tumour Mucin 1 D4 I

AMG-172 Amgen Cancer; renal cell carcinoma Lolprli] Not disclosed I
AMG-505 Amgen Glioma EGFRvIIl DM I
0 nCOI og y BAY-04-9343 Baper Cancer; mesothelioma Mesothelin M4 |
ADC, antibody-diug conjegate: CEA carcinoembryonic antigen: DLBCL diffuse large B cell lymphoma: EGFR, epidermal growth factor receptorn GPNMB.
MMAE, hyl auristatin E; MMAF,

glycoprotein NMEB; E hyl auristatin F: PSMA, prostate-specific membrane antigen: STEAPY, six-transmembeane

A @ Research Unit Nature reviews drug discovery 121 329 (2013) epithelial antigen of prostate 1: TACSTOZ. tumour-assockated colcliom signel tronsduser 2.



Steps from administration of ADC to the release

of toxic agent

Low expression
in normal tissue

High expression
in tumor tissue

' Biodistribution

Rate of turnover

of target of cell surface e
~and ADC target Endol »me —»Lysosome
P ‘ ddd —— [C—>
Efficiency #1: . | Efficiency #2: | (‘ Efficiency #3: .
% ADC reachingl = | % ADC binding % ADC L
tumor to tumor cells Wmﬁy
)\ Efficiency #4:
2 % drug cleaved
Conjugate preparations Few molecules : i :
should have reach target __ 5?:‘:;‘::;{:"9
-little or no naked antibody requiring potency| - lysosome intact
-little or no highly conjugated e [
oy Efficiency #6: ey
% drug reaching
target

CCR Focus

V. 83

Adapted from Clin Cancer Res 2011; 17: 6389-6397
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HER2 mRNA level correlates well with protein

expression (RPPA)

+| r=0.86

HER2-RPPA
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2 14
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Higher response rate (T-DM1) observed for patient with

higher HER2 mRNA expression (qQRTPCR)

O

HER2 positive, =z median (n = 25); median, not estimable;
95% CI, 4.6 to not estimable

1.0 pusns,
t.i" == HERZ positive, < median {n = 25); median, 4.2; 95% Cl, 2.7 to 6.8
i E !'r"l__ === HERZ normal {n = 21); median, 2.6; 95% Cl, 1.4t0 3.9
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@ Oncology Burris H., JCO 2011



Genomic Data Resources

TCGA GTEXx
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Matching ADC payload class to target selection

ADC Payload MOA Targeting
cell type

DM1, DM4 Tubulin Proliferating

(MTI)
MMAE Tubulin Proliferating
MMAF (MTI)
Calicheamicin DNA Damage | Proliferating &
PBD Non-proliferating
MGBA DNA

Alkylation

Target Characteristics

(

Tumor expression: High Level
Normal expression: low-
medium expression tolerated
(HER2)

- J

~

Tumor expression: Lower
level expression

level

\(CD33)

Normal expression: Very low

J




Target Identification - Strategy

Tumor Expression Normal Expression

M ﬁ
|

]
\ /

Selection
Criterion

ADC

(DNA damage)

Tumor/Normal: Over-expressed

Tumor Expression: High Tumor/Normal: Over-expressed
OnCOIogy Normal Expression: Low Tumor Expression: Moderate

Cell Surface: Required

Normal Expression: Very low

: : i 9
A @ Research Unit Cell Surface: Required




RNASeq based target selection: Score
calculation

i .
8 el

[THE CanCER GENOME ,-'-\TL-‘\S@

Tumor Score

ExpTH (DNA Damage):

2 X median of overall gene
expression in each sample
ExpTH (MTI)

2 X 3 guantile of overall gene
expression in each sample

NormScore (DNA Damage):
number of normal tissues
with expression above median
gene expression

NormScore (MTI):

number of normal tissues with
expression above 3 quantile
gene expression
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Patient selection strategy for ADC therapeutics

Traditional

/Target antigen\

.

N 4

Patient selection

K

Companion Diagnostic
\(Target expression(IHC, ISH))

Exploratory
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EGFR mutation subpopulation correlates with

high EGFR expression

FAM166A_m-

SEPT2_m-

EGFR_m-

RHOG_m-

LRRC14B_m-

CDK5 _m-

DDX58 _m-

EGFR-
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EGFR Expression(RSEM)
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12

MutCat
& p.LBSBR
@ p.LBE1O
@ exoni9del
& p.GT19A
& p.GT19C
@ p.LBS5BR,p.TT90M
Other
e WT

WwWT Mut

Mutation Freq |Percentage(Mut)| Percentage(All)
Other 22 31 4
p.L858R 20 29 4
exonl9del 20 29 4
p.G719A 2 3 0
p.L861Q 4 6 1
p.G719C 1 1 0
p.L858R,p.T790M 1 1 0
WT 459 NA 87
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Summary

« Computational strategy was developed employing TCGA
RNASeq data for identifying novel ADC targets.

 RNASeq from large panel of TCGA is an excellent data
resource for estimating the prevalence of ADC target
expression

— Providing guidance for companion diagnostic development and
clinical trial design

« Genetic based biomarker as potential alternative biomarkers
was explored using TCGA mutation data

— High EGFR expressing tumors are enriched in EGFR mutation
containing patients

Oncolo
A @ ResearcthXE 7
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