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CL e CL These iconic, characteristically Y shaped proteins with
~ virtually limitless bindindiversityare expected to
CH2 comprise almost hatif the USD $22.7 billion biologics

discoverymarket by 2025.



TalkOutline

Why engineered antibodies are such powerful tools

PART |
Main ways that (usually whole) engineered antibodies are used as
anti-cancer drugs
Wider scope
A Engineered Single chain Fv fragments (ScFv)
PART Il

A Phage technology
A ScFv for T cell therapy (CAR-T)
A Bi-specifics and Bi-specific T-cell engagers (BIiTES)




Power of antibodiesthe beginning of discovery

Practicall890s,discovery that serum ‘?
. from infected animals can be used t¢ / o
- treat infectionin other animals L
= horseantiserum wasised to treat
. diphtheria andtetanus.Behring &
Kitasato1901 Nobel Prize
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NYS Department of Health Antitoxin Laboratory,
established 1901 to standardize and manufacture antitoxin

Immunise with
Monoclonal antibodies th
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B-cells r\ Myeloma cells

Hybridomas

Cesar Milstein Mab2

~ 4 Visionary concept2 ¥ ONE I i

0 dzf ftoSightiagainst human

diseasesPaul Ehrliclproposedthat

cells can express widevariety of
. sidechains thatare shednto the
_“3’“ blood andact as antitoxins or
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Nature 1975

By fusing Rells with immortal
(cancer) cellgivemonoclonal
antibody-producing cell line

Cesar Milstein(seorges J. F. Kéhler
Niels Kaj Jerne. Nobel Prize 1984



Next30 years of Vision and Technology

Human Ilg
W http://www.kymab.com/
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By antibody engineering Trifrir:l;%igiglcr)fg;lﬁegf;l:‘rgsn

Clinically applicable recombinant Mdabsnany cancer targets



Antibodiesg some species and unusual forms )

Human/mouse
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IgG

absoluteantibody.com/antibody-resources
A range of non

@ Heavy chain domain M, | chain
@ uight chsin domain © Secretory component immunoglobulin
Scaffolds
e.g. DARPIns
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Front.Immunol, 22 March 2019

| https://doi.org/10.3389/fimmu.2019.00558
Structural Diversity afl/ltralongCDRH3s in
Seven Bovine Antibody Heavy Chains

Many other species

INandbodie§
Camel/Llama RN

Cartilaginougishes also produce atype of ance
antibody referred to immunoglobulin new antig
receptor (NAR. IgNARs quite unconventional
antibody composed of only lmomodimericheavy
chain which contains one variable and five constant

domains for eaclchain  https://www.creative-biolabs.com
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https://doi.org/10.3389/fimmu.2019.00558
https://www.ablynx.com/
https://www.creative-biolabs.com/
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RecombinanMabsasanti-cancerdrugs

A Directbiological effects related tepecificity
A Fcmediated effects
A Armedantibodies (drugs, toxins radioactivjty

A Checkpoint inhibitor antibodies (stimulate immusgstem)



Direct blocking and stimulating

‘ Growth factor

Dimerisation

\

Apoptosis

Proliferation

CANCER CELL




Turmour cell

Antibody-coated

tumour cell

c. Complement activation

Tumour cell

MK cell

Tumour cell

by sis

Antibody-mediated
complement fixation

the membrane

Formation of

attack complex

g Perforin and

“ogea
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Fcp— bt ®/e granzymes

Antr-tumour mechanisms mediated by Fc

b Phagocytosis

Macrophage

Fc-dependent phagocytosis

and lysosomal degradation

of tumour cell

From Weiner 2010 NATURE REVIEWS | Immunology May 2010
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IgG and Fc binding ligands

Antibody-dependant cellular cytotoxicity (ADC&)d Phagocytosis (ADCP)

Clg= Complementdependant
cytotoxicity (CDC)

FcRn= Half life extension

Adapted from Immunological Reviews 2016
Vol. 270: 1137 131

FcRrbinds the Fc at a site distinct from the hinge region whegRsand Cldind
- soextended haHife can be coupled with other antibody enhancements.



FcR diversity and mediated activity
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