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Programs tailored around your molecule

We appreciate that every program is different

By leveraging over two decades of expertise in R&D,
our team is committed to providing high quality
science to every client

From the beginning, our team works with you to
determine the best strategy teduce timelines
without compromising quality.
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Derisking bispecific drug development throughdevelopability
Candidate selection requires a thorough understanding of your candidate molecule

Manufacturability
. Assesses candidates for issues that may
Developabmty aSkS two affect their ability to be manufactured

fundamental questions s

= Can we make it?

= Does it work?

causing an undesirable immune
response

Developability takes laolistic view to select

Material Supply
the best candidate to progress into preclinica

development _ .
Ensures target binding & crassactivity

and assessemrget, ntrinsic (e.gFcR
and extrinsic (e.g. conjugate) driven
function
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Stage-appropriate assays forlead selection
Building the most suitable assegscade

A Selecting only theest

Biochemical assays

candidatesfor testing in

preclinical animal models
Cellbased assays using
cell lines

A Choose from:
V .9F=D G> thes R=F9AK G>

shelf assays Relative Primary cell-based assays
V  Custom developed new accuracy,
assay precision and o
V  Assay transferred from Client throughput Kinetic assays, 3D
increases models and cocultures

A Assays tailored for mode of

action and stage Organoids / organ on a chip E

Animal models
(Syngeneic, CDX, PDX, Humanise
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Assay requirements at different stages

Target ID/ . . : : Pre-Clinical Clinical
LeadOptimization & Candidate Selection Trials

Lead Selection &

Proof of Concept Candidate Screening Characterization Lot Release
V MoAreflective V Highthroughput V MoAreflective V Accurate
V Costeffective V Sensitive V Inform of clinical V Precise
V Robust success V Sensitive
V Reproducible V Robust
H V' Reproducible
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One size does not fit all

Impact of Mode of Action (MoA) on assay design

MODALITIES

Bi- or Other 5%
multispecific
14%

Combination
3%

mAb
51%

Antibody fusion Antibodyfragment 2%

5%

MODE OF ACTION

Direct receptor modulators
13%

Cytotoxic

Other 27%

5%
Vaccine

2%

Gene therapy
4%

Immunomodulatory
49%
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FUNCTIONAL ASSAYS
Other ADC-mediated
Gene 13% cytotoxicity

12%

expression
2%

Fc-mediated
killing
Imaging 17%

15%

Potency

12%
Flow cytometry

29%

IMMUNOGENICITY SAFETY ASSAYS

Cytokine Screen
12%
Pre-Screen Time Course
2% 27%
MAPPs
12%

DC:T
12%

Insilico TCEM
29% 6%

\
Off-the-shelf
assays 3 O

Custom
100+ projects

delivered
Service
lines: 14

Targets

K >110 assessed /




ABZENA

Case Study #1

Assessing the Functionality and Safety of
Bispecifics




2 @= a R Ga&d muBisspecifid antibodies
There are many ways to combine different specificities

Multiple factors need to be considered:

Sizedimpacts tissue penetratiore (g.solidtumours)
Valency(1:1, 1:2,2:2 etc)

Geometry

Half-life

Relativeaffinities of different specificities affinity balancing
Protein A bindingto leverage mAb platform

IP/FTO

Requirement to retain or remoedfector function

o Io Io Io Do Do Do Ix
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@ bispecific antibody conjugates @ hybrid bispecific IgGs
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EII=g 'ﬁ[ ii jt :ﬂ: ii t ii i‘f ﬁ'ﬁ b

CCCCCC modified IgGs . ONLFabegG  pon-immunoglobulin
D fusions . gr . .
bispecific antibodies

H1-hi )
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Brinkmann U, Kontermann RE. The making of bispecific antibodies. MAbs. 2017 Feb/Mar;9(2):182-212




Case study on bispecifics

Homodimeric /

; symmetric Heterodimeric / asymmetric approach
Format design ~pproach
Aim: evaluate a platform for optimal bispecific design and A C D |
. N2 N2\ b
selection. \ & NO NO j’
| N\
Cancer targebanti-CD19
T cell recruited anti-CD3
2:1 valency
9 bispecific constructs were designed — B E F G H
S 2™ N NN
Aiming for the below attributes ) | (4 \)I \ll A r \]r
2:2 valency 1:1 valency
Attribute Aim Attribute Aim Attribute Aim
Purity High, after simple purification Zf%rrﬁg/t High affinity to both targets %ﬂiﬂfﬁl T cell recruitment and killing
Yield High from stanc_jard CHO Stability Limited chain mispairing Safety Limited cytokine activation
expression
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Assessing the functionality and safety of bispecifics

SPR binding assay

105=

. cD19

Biacore, Single cycle kinetic analysis

mm CD19
107 = = CD3

» ]
\
0
T T T L
¢ 80 1600 18

Design G

|cD3

Increasing affinity

D I IBlincyto”

H/\
T T T J
6 [ 1000 160
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XXX (Y yy™

Observations
A SPR analysis shows a clear distinction between designs. A#cFwlesigns showed no
detectable binding, suggesting reformattingstt-vhas been detrimental.

A All other designs showed strong binding to both antigens. AlC@BscFwesigns were
eliminated from further study.
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Assessing the functionality and safety of bispecifics Target A

T cell activation assay to determine bispecific functionality CD3
(N
15000007 e A i T - s]r
Ag+ target
Tumour Cell | S C ‘
o D_CI —+ E N
c
TCR ’Target Ag H)" 1000000- o G E l il
H O 5
3 ¥ | \ 2 4 E
? | ‘1[’ S
QO @)
TCRI/CD3 Effector cell (NFAT) = 500000=- c
i = ~ VA
Ii Glo — / A ]( E
0- r N 2
A T cell Activation Bioassay using 102 100 102 10% C \ r
Tumour antigen positive target cells .
and TCR/CD3 effector cells (NFAT) Concentration (n M)
was used to measure the activity of _
all bispecific designs. Observations

A Of the five designs tested, one construct (G) shows a strong reporter agtivity

with the remaining four showing slightly weaker, but still significant actiyity.
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Assessing the functionality and safety of bispecifics

Assessingancer cell killing by PBMCs udimgucyte® live cell imaging

Assay setup

A CytolightRedstained target cells are seeded in the
presence of purified human PBMCgtotoxGreen
reagent (indicator of dead cells) and test antibodies.

A Plate is monitored using tHecucyte® live cell imaging
system for 96 hours.

Results

A The positive control shows cancer cell death (red turning
yellow) and immune cell clustering/proliferation

A Negative control shows healthy proliferation of the red
cancer cells.

.\ ABZENA | 1ovin nesicine forward

L2975 x 1:.29'mm, 2.27. mm’
£
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Positive Control Negative Control

Imaging of Cytolight Redstained target cells in the presenceof PBMC Cytotox Greenreagent and
test antibodies 10nM.
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Assessing the functionality and safety of bispecifics Target A

Assessingancer cell killing by PBMCs udimgucyte® live cell imaging CD3
Method XN ,’b
Purified human PMBGSytolightRedstained | N 4
target cellsCytotoxGreen reagent (indicator for 100
dead cells) and test bispecifics were incubated fmc'e N 2
96 hours and monitored using &rcucytéflive o N\ 7
cell imaging system. 2 A E’
As T cells are recruited and cancer cells killed, thg :\5 E
red and green stains mix, the productionofa O g A\ T
yellow colour is monitored and is shown in the % % G © O
figure above. X o g
el . 7
O \\ 8
Observations S l o
A Of the five designs tested, three show a 6 —
stron_g ability to recruit and kill cancer cells s i Mz \\ ,,
(Designs I, A and G). 1 C W\ 7
: . . 80 100
A Two designs showed limited recruitment _
activity (E and C). Time (hrs)
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Assessing the functionality and safety of bispecifics
Assessing the risk of CRS using Cytokine Screen® assay

Whole blood cultured with samples at 50, 5 and 018V

Therapeutic
Standard Assay
Test

Positive/negative
’ l f ronte After 24 hours, supernatants collected, and
ﬂ N — ﬂ cytokine concentration determined by Luminex

Healthy donors Whole blood Take off plasma e ‘

cquumn |-l Cytokine panel: 16, IL-8, IL-10, IFNfand TNF

Amens | . ) ) 1
——————————————————————————— ] Y |" HREETRIR

|

Readout: Cytokine profiles Multiplex cytokine

. array
Low Reference High Reference Test

06 S —

o\ ABZENA | o necine oo 5

# 5 Cytokines

4 Cytokines Example result:

# 3 Cytokines Summary of the number of

% 2 Cytokines cytokines detected from each
icytokines  donor expressed as a percentage
@ 0 Cytokines

S
v



Assessing the functionality and safety of bispecifics

Whole blood Cytokine Screen® assay
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ABZENA

Case Study #2

Modelling Complex Cell Environmemsitro
for ADC Lead Selection




How canin vitro bioassays inform clinical success?
Benefits of early testing

Bioassays have evolved greatly over the years, but there is still some skeptieidmthese
results correlate with clinical outcomes?

Benefits of earlyin vitrotesting are multiple: . 0
V Quicker timelines
V Cheaper solutions Feasibility

V Reducing the need for animal studies
V Better decision making early on to increase chance of

success in the clinic

Our case study on Kadcyla and Enhertu demonstrates the amount of valuable information that can be obtaine

vitro, and how this allows you to start smart and finish fast

.\ ABZENA Moving medicine forward.
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Modelling complexcell environments in vitro for ADC leadselection
Case StudyThe story of two Herargeting ADCs, Kadcyla and Enhertu

-
+)Kadcyla = 5 P»ENHERTU
ﬁ“{aS‘Hf“mabem??ﬂS‘”e r;«»l ’;;‘ » st Gruecen
20 mg/mL INJECTION FOR INTRAVENOUS USE n,«- ;_;-:: °

2013 - 2019
Trastuzumab mAb Trastuzumab

DM DXd
polémgﬁlzlgti on Toxin (topoisomerase |

inhibitor) inhibitor)
Non-cleavable msfrl]g?]?gm Enzymatic
av. 3.5 DAR 8
Clinical e fficacy
No on heterogenous Yes

tumours
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CellTiterGlo® assay using a target positive cell line, after 96h-aacubation

1201 -e- Enhertu
- Kadcyla
100+ —— Trastuzumab
<
S 80-
2
E 604
>
T 404
@)
204
O-WWWWWW
S5 D A NI DN VYO O OO
SO o NIROERS
QQ QQ N \9

Compound Concentration (nM)

Potencies are similar, slightly better max.
cell killing for Kadcyla

19



Modelling complexcell environments in vitro for ADC leadselection
Assessing KinetiesReaiTime Imaging

AnV-/CG+ AnV+/ CG+ Dead Cells iy -

2 —
g E 601 - Enhertu 2 nM = Readout
5 £ % = Enhertu 0.1 nM , '
o : 40+ Annexin V Red - Apoptosis
“3: ’ : 304 ~+ Kadcyla2 nM Cytotox Green - Cytotoxicity
12 Healthy /-Apoptotic ; o) Kadcyla 0.1 nM ' _
s cells cells g o = Trastuzumab 5 nM '”Cucgligi%g:rf:rlﬂgagmg
AnV-/CG- AnV+/CG- + 1 TPYTTT L d e T
i 8 o S o \_ %
AnnexinV Red (AnV) Time (h)
HealthyCells ApoptoticCells A Cells treated with Enhertu enter apoptosis
2 100, 3 100, earlier.
= 8ol T: 80- . . .
g 3 A While the response is delayed for Kadcyla, it
w601 w604 . . -
° ° displays an increased level of cell killing.
S 404 < 404
S ) S A Results areconsistent with learnings from
Z . , : , , . , , , , the endpoint readout, but add additional
0 24 48 72 96 . . .
Time (h) Time (h) insight into the MoA.
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Modelling complexcell environments in vitro for ADC leadselection
Which ADC is thmore promisinglead?

Endpoint single cultures

1204

1004

o]
o
1

Cell viability (%)
B D
? o

204

Compound Concentration (nM)
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) 9<; QD9

(+) Higher max. cell kill

y| KaHcgay Enhddtu

(+) Increasedell kill

Realtime single cultures

100

AnV+/CG- % of Total cells

What happens in a

model mimicking
solid tumours?

~

/
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Modelling complexcell environments in vitro for ADC leadselection
Modelling Solid Tumoris3D Spheroid Assays @

Readout

CytoLight Red
Incucyte® S3 Live cell
Imaging System

(Sartorius)

Trastuzumab Isotype control

1000000

o
o
< e —«— Medium
) P
E & 600000 G —— Isotype control

e ,
o = g —+— Trastuzumab
L= 400000 ="
8 o — « Enhertu
3 200000 —— Kadcyla
@

0 T T T T T T
0 24 48 72 96 120 144

o ) Time ()
Her2+cellsd Controls and ADC 6rév

A Her2+ spheroids are killed by both Kadcyla and Enhertu after 48 h. Kadcyla results in more pronounced spheroid

shrinkage.
IG,9F< CAF=LA; K 9J= K@A>L=< ; GEH9J=< LG " ; ML
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Modelling complexcell environments in vitro for ADC leadselection
Which ADC is the mgoeomisinglead?

Endpoint single cultures

1204

1004

80

60

404

Cell viability (%)

204

O e e e a ]

LI YRS
0609009040 v

S
MRS
N

Compound Concentration (nM)

I

o

) 9<; QD9

(+) Higher max. cell Kill

What happens in a
model mimicking a

heterogenous
tumour?

~

)
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A

y

iKadcgay Enhentu

(+) Increasedells Kill

Kadcyla > Enhertu

(+) More pronounced
spheroids shrinkage

Realtime single cultures

100

80

604

404

204

o

AnV+/CG- % of Total cells

Time (h)

3D spheroid cultures
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Modelling complex cell environmentsin vitro for ADC lead selection
Modelling Heterogenous Tumors and the Bystander Effect

;""' Receptor binding The ADC impacting neighboring antigemegative cells through
X payload release from the antigenpositive cells
4
TME release o= Receptor-mediated = -
/ |:| t“ endocytosis N4 Q}
DNA-interaction ™ \ -
,f:«t “ar— ﬁ? Microtubule- ".’0 ~ o -, ~ ( L - = = =
] — ¢ HARDUC¢ kt WA {| q¢ UReadouty — =7
{ -~ 4
assay
Bystander / X C . PO
ytolight Red Her2P°9 or
effect @ R s > V Real coculture Green (Her2ES)
- o ‘;\ T s v Reattime Incucyte® S3 Live cell
Lysosoma i
Efflux degradation V' Monitors bOEt(I; Targ.etpos Imaging System
Recycling and TargetNECGcell line (Sartorius)
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Modelling Complex Cell Environmentsin vitro for ADC Lead Selection
Assessment of Cell Killing in-Caltures- Bystander Assay

No treatment Trastuzumab Kadcyla Enhertu

‘S < 804 EAl:Z: S ‘S < 804 1
e 0 ' : x
Time (hrs) 0 :LOOTime (hrS)ZOO 300 0 100Time (hrS)ZOO 300 Time (rs)
: 0Snroli . :
Both ﬁce" lines HerZ’ I|orollferf;1te at a HerOSdie (1) Her?Odie (1)
roliferate Slower rate . . -
P HerEoroliferat Her2ECproliferate into  then Her2'=Cdie (2)
er?ESroliferate as
the free space (2) Bystander Effect

normal
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Modelling Complex Cell Environment$n vitro for ADC Lead Selection
Which ADC is the More Promising Lead?

Endpoint single cultures

1201

Cell viability (%)
g 3 8§

I
[=}
1

N
o
1

0
P "R LSS
PSS 8 RSN
RIS N S
S

Compound Concentration (nM)

Co-cultures

o]
o
1

Fluorescent Area /
Phase Area (%)
N IN
o o
)/

[=2]
o
1

o

Time (hrs)
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) 9<;, QD9

(+) Higher max. cell kill

Enhertu> Kadcyla
for heterogenous
tumours

(+) Bystander effect

Adding the
Immune
component

%) I

K @ayEhhtttu

(+) Increasedells kill

Lead ADC
candidate

Realtime single cultures

1)

3 100

o

T 80

e

5 60 o .

2 40 : : has

3 pemesittesas s T gy

F 20

> ei

r :

< 0+ T T T 1
0 24 48 72 96

Time (h)

3D spheroid cultures

Kadcyla > Enhertu

(+) More pronounced
spheroids shrinkage
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ABZENA

Case Study #3

Assessment of Payload and ImmtMediated
Killing in a Single Assay




Assessment of payload and immunenediated killing in a single assay

Kadcyla and Enhertu have complé®oAs

V Within hours, they elicit ADCC on target cells if immune effectors are present
V Within days, the payload exerts its killing activity via internalization through the lysosome 0

o _ o Tumor cell
Standardin vitroassays will assess these processes individually:

V E.g., ADCC assay with effector cells up to-8 hours
V Endpoint cytotoxicity readout after 96 hours

c)O
os)
. . Lysis
They also fail to capture complexities such as: y
V Kln-etlcs of cell killing ADCC:
V  Solid tumours Antibody dependent
V Heterogenoustumours cellular cytotoxicity

Effector cell
(e.g.NK cells)

V Presence or absence of immune cells within these environments
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Assessment of payload and immunenediated killing in a single assay

Experimental workflow

Day 1
Spheroid formation

Cytolight RedHer2Pos
and Green Her2'EG

cells seeded in 384w
ULA spheroid plates
andincubated @ 5%
CQ, 37C

£16e
-:; § ..
_AE 181
. 1,’
D18
]
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Day 4
Target opsonisation

Day 4
Effector Addition

Days 412
Data Acquisition

Spheroids treated with
a titration of test
samples

Dataacquired using
Incucyte Live Cell
Imaging system

PBMC effectors were
added to the opsonised
cells at various E:T
ratios and incubated @
5% CQ, 37C

3 hours

ﬂ 2 cell types \

5 treatments
3 concentrations

pE [
g [l

3 healthy PBMC donors
4 Effectorto-Target ratios

aigslel|e|2|:]|s
To o To Do I>

S isin

146 scangimepoints

A

Huge dataset from just one plate,
resembling various

tumour/treatment scenarios/

Endpoint images

Images collected every 4
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Assessment of payload and immunenediated killing in a single assay
Summary Datdder2-cells

40:1

20:1

E:T Ratio

Time Elapsed (h)
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5
/

—— Trastuzumab
—— Enhertu

Kadcyla
= HulgG1 Isotype

SPHEROID SHRINKAGE

105 T

T 1
250 300

T T T
0 50 100 150 200
Time Elapsed (h)

(RCU x em?%Image)

T T T T 1
0 50 100 150 200 250 300

Time Elapsed (h)

£
E
é 104 SPHEROID GROWTH
- 10° T T T T T 1
0 50 100 150 200 250 300

Time Elapsed (h)

Untreated

A Dosedependentkilling
observed with both ADCs,
Kadcyla being more
effective

Trastuzumab only active in
the presence of immune
cells

Immune-mediated killing is
a quick and effective way of
spheroid shrinkage
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Assessment of payload and immunenediated killing in a single assay
Summary Datdder2 cells

40:1

E:T Ratio
20:1 10:1 0:1

o)
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Predictions can be made on performance in various tumour
environments (including immunologically dhot 6 caonl dd 6
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—+— Trastuzumab
—— Enhertu

—— Kadcyla

= HulgG1 Isotype
—— Untreated

Dose and E:T ratie
dependenteffects
observed but different
as in case of the Her2+
population

Enhertu demonstrates a
clear bystander effect at
lower E:T ratios

At higher E:T ratios,
where significant
Immune activation is
observed, all targeted
biologics lead to
effective elimination of
the Her2 cell population
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Assessment of payload and immunenediated killing in a single assay
Representativendpoint imagest 680oM

Untreated Trastuzumab
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Summary

A

Holistic assessment of efficacy, safety and manufacturability
IS crucial to maximize success before progressing a drug |
the clinic.

Selecting the right assay for every stage tailored to specific
modality and MoA i&ey.

Imaging-based techniquesare particularly valuable in the
lead selection & characterization stage.

Usingin vitroassays to model complex environments allows
for better lead selection with greater chance of clinical
success

ABZENA
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