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These iconic, characteristically Y shaped proteins  with 
virtually limitless binding diversity are expected to 
comprise almost half of the USD $22.7 billion biologics 
discovery market by 2025. 
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The Antibody



Talk Outline

PART I

PART II

Why engineered antibodies are such powerful tools

Main ways that (usually whole) engineered antibodies are used as 

anti-cancer drugs 

Wider scope

Å Engineered Single chain Fv fragments (ScFv)

Å Phage technology

Å ScFv for T cell therapy (CAR-T)

Å Bi-specifics and Bi-specific T-cell engagers (BiTEs)



Practical 1890s, discovery that serum 
from infected animals can be used to 
treat infection in other animals -
horse antiserum was used to treat 
diphtheria and tetanus. Behring  & 
Kitasato1901 Nobel Prize 

NYS Department of Health Antitoxin Laboratory, 

established 1901 to standardize and manufacture antitoxin 

Visionary  conceptƻŦ ŎǊŜŀǘƛƴƎ ΨƳŀƎƛŎ 
ōǳƭƭŜǘǎΩ to fight against human 
diseases. Paul Ehrlich proposed that 
cells can express a wide variety of 
side-chains that are shed into the 
blood and act as antitoxins or 
ΨŀƴǘƛōƻŘƛŜǎΩ1908 Nobel Prize 
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Monoclonal antibodies

Cesar Milstein, Georges J. F. Köhler & 
Niels Kaj Jerne. Nobel Prize 1984 

Nature 1975

By fusing B-cells with immortal 
(cancer) cells give monoclonal 
antibody-producing cell line

Power of antibodies - the beginning of discovery 

Cesar Milstein
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By antibody engineering Transgenic mouse human 

immunoglobulin genes

Mouse Humanised Chimeric Human

Human Ig

H3

L2

Next 30 years of Vision and Technology 

Clinically applicable recombinant Mabs to many cancer targets

http://www.kymab.com/



Antibodies ςsome species and unusual forms  

absoluteantibody.com/antibody-resources

Front. Immunol., 22 March 2019 
| https://doi.org/10.3389/fimmu.2019.00558
Structural Diversity of UltralongCDRH3s in 
Seven Bovine Antibody Heavy Chains

https://www.ablynx.com/

±II ΨNanobodiesΩ  

Cartilaginous fishes also produce a type of ancestral 
antibody referred to immunoglobulin new antigen 
receptor (IgNAR). IgNARis quite unconventional 
antibody composed of only a homodimericheavy 
chain which contains one variable and five constant 
domains for each chain

Human/mouse 

https://www.creative-biolabs.com

Shark

Camel/Llama

Cow 

A range of non-
immunoglobulin 
Scaffolds 
e.g.  DARPins

Many other species 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjI46CYq5nQAhVDwBQKHWYMBL4QjRwIBw&url=http://absoluteantibody.com/antibody-resources/antibody-overview/antibody-isotypes-subtypes/&psig=AFQjCNGucQCaZjLEPsh_esFBIsp_Sx7FVQ&ust=1478700611491395
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwjI46CYq5nQAhVDwBQKHWYMBL4QjRwIBw&url=http://absoluteantibody.com/antibody-resources/antibody-overview/antibody-isotypes-subtypes/&psig=AFQjCNGucQCaZjLEPsh_esFBIsp_Sx7FVQ&ust=1478700611491395
https://doi.org/10.3389/fimmu.2019.00558
https://www.ablynx.com/
https://www.creative-biolabs.com/
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How do Mabskill cancer cells? 



8

ÅDirect biological effects related to specificity

ÅFc mediated effects

ÅArmed antibodies (drugs, toxins radioactivity)

ÅCheckpoint inhibitor antibodies (stimulate immune system)

Recombinant Mabsas anti-cancer drugs



Proliferation

Apoptosis

CANCER CELL 

Direct blocking and stimulating 

Growth factor

Dimerisation 
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Anti-tumour mechanisms mediated by Fc

From Weiner 2010 NATURE REVIEWS | Immunology May 2010  

c. Complement activation
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IgG and Fc binding ligands 

Fcɹ Rs C1q

FcRn

LƎDмπCŎ 

Asn297 glycosylation 

FcRnbinds the Fc at a site distinct from the hinge region where FgɹRsand C1q bind  
- so extended half-life can be coupled with other antibody enhancements.

Adapted from Immunological Reviews 2016
Vol. 270: 113ï131

Complement-dependant 
cytotoxicity  (CDC)

Half life extension  

Antibody-dependant cellular cytotoxicity (ADCC) and Phagocytosis (ADCP)
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FcR- diversity and mediated activity


