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A Proteome‐wide Binder Resource:
Raison d’être for EuropeRaison d’être for Europe

AFFINOMICS

Binding molecules, e.g. antibodies, are among the most essential 
reagents in biomedical research and an area where Europe has 

d b k h h hi ( Ab ) T d d dmade breakthrough achievements (e.g. mAbs). To understand and 
exploit the proteome, it is essential to create a comprehensive, 
standardised binder collectionstandardised binder collection. 

To maintain Europe’s position, we should establish:To maintain urope s position, we should establish:
• a European resource of validated, quality‐controlled, binding 
reagents for detection of all human proteins 
• centres of binder production, distribution and databases
• sets of binder‐based tools to explore protein expression and 
f h l h d d (l k d dfunction in health and disease (linking to diagnostics and 
personalised medicine).



Scale of the Human Proteome: 
f f bInferences for binders

AFFINOMICS

• 23,000 human genes but >200,000 proteins = the proteome

• Only a minor fraction of the human proteome is covered by 
existing binders

• At least two binders needed for each protein, and often morep ,

• New binders (and antigens) will therefore be needed in very
large (105?) numbers whether gene‐ or protein‐centriclarge (10 ?) numbers, whether gene or protein centric.

• Reagents must be linked with protein detection tools capable 
of high sensitivity wide dynamic range and multiplexingof high sensitivity, wide dynamic range and multiplexing.

Because of the nature and size of the proteome, the project 
bl th h i i l d i ifiresembles the human genome sequencing in scale and significance



Quality Control: 
The Economic PerspectiveThe Economic Perspective

AFFINOMICS

• The global market for research antibodies is probably 
$0.5 – 1.0 billion (not to mention therapeutics)

• The quality and success rate of reagents available today from 
companies is highly variable

• If about half the antibodies fail as reagents*

> $250 M is wasted annually (reagents purchased)

Laboratory time is wasted

Artefactual observations are published

• The solution requires a combined effort by academia, industry 
and funders to generate reliable, validated reagents at cost

(*survey by Mathias Uhlén)
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N t M th d 4 13 17 (2007)Nature Methods: 4,13‐17 (2007)  



Vision and Aims for a 
E Bi d REuropean Binder Resource

AFFINOMICS

• To provide affinity reagents against all human proteins to the 
research community

• To develop the required molecular resources of clones, proteins, 
peptides and validated paired reagents

• To  establish adequate reagent QC procedures

• To develop novel tools for application of affinity reagents• To develop novel tools for application of affinity reagents

• To create public database portals with binder and protein data

• To facilitate specific human proteome projects, e.g. functional 
annotation of the proteome; mapping of proteins in healthy and 
di d ti l fili di f bi kdiseased tissues; plasma profiling; discovery of biomarkers 



AFFINOMICSAFFINOMICS





MIAPAR: Minimal Information About a 
Protein Affinity ReagentProtein Affinity Reagent
Orchard et al (2010) 

Nature Biotechnol, 28:650‐653AFFINOMICS



EPIC: Epitope Selection Resource
T b Gib Ni ll H l EMBLToby Gibson, Niall Haslam, EMBL

http://epic.embl.deAFFINOMICS

• A suite of software tools that aid in the experimental 
design of binders to human proteins

• Integrating previously existing information/ annotation g g p y g
and bioinformatic prediction tools

• Context dependent delivery of analysis resultsContext dependent delivery of analysis results 

• Haslam and Gibson (2010) EpiC: An Open Resource for 
Exploring Epitopes to Aid Antibody based ExperimentsExploring Epitopes to Aid Antibody‐based Experiments. 
J. Proteome Research,  9:3759‐63.



AFFINOMICS
(AFFINity ProteOMICS)

AFFINOMICS

Protein Binders for Characterisation of 
H P t F tiHuman Proteome Function: 

Generation, Validation, Application

EC Collaborative Large Scale Integrating  Project

Start Date: 1st April 2010

15 partners, 5 years, 11M€



AFFINOMICS 
Project Essentials

AFFINOMICS

1. A binder production pipeline,  including  pAbs and mAbs 
but with particular emphasis on novel recombinant 
selection systems capable of proteome wide deliveryselection systems capable of proteome wide delivery. 

2. Focus on 5 categories of proteins in signal transduction, 
cell regulation and cancer: all protein kinases, SH2 g p ,
domain‐containing proteins and protein tyrosine 
phosphatases, plus proteins somatically mutated in 
cancers and candidate cancer biomarkers (1000 targets)cancers and candidate cancer biomarkers (1000 targets)

3. High throughput analytical binder‐based tools for 
functional analyses of signal transduction protein‐protein 
i t ti iti f l h h l tiinteractions, composition of complexes, phosphorylation
states, disease‐specific variations and functional 
intracellular inhibition.  



Year 1: Target production

• Full length proteins
• Individual domains (e g SH2)Individual domains (e.g. SH2)
• PrESTs (50-100 amino acid peptides)
• Peptides (c. 20 amino acids)

Started in Year 1 at SGC Oxford, KI Stockholm, CPR Copenhagen:
180 full length proteins or individual (SH2) domains of selected180 full length proteins or individual (SH2) domains of selected

• Kinases
• Phosphatases
• Methyltransferases
• Ubiquitin ligasesUbiquitin ligases
• Adaptor proteins
• Exchange factors



Binder types in AFFINOMICS
1 Antibodies1. Antibodies

AFFINOMICS

Classical … and newer versions
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Binder types in AFFINOMICS 
2 Next generation alternative scaffolds2. Next generation alternative scaffolds

AFFINOMICS

DARPi AffibodiesDARPins Affibodies

kDesigned Ankyrin 
Repeat Proteins

Engineered Protein A



Binder production in AFFINOMICS:
Classical and Modern Methods 
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AFFINOMICS Reagent Production Pipeline

Generation of protein and peptide antigens
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AFFINOMICS: 
Novel binder based tools for 
proteomic applications with 
high throughput potential AFFINOMICS

• Binder arrays: proteome profiling, biomarkers, diagnostics

• Functional protein arrays: protein‐protein interactions, 
binder profiling, autoantibodies

• Reverse lysate arrays: high throughput detection of protein 
markers in cancer cellsmarkers in cancer cells

• Proximity ligation: linkage to DNA for ultrasensitive 
detection of proteins and intracellular complexes in situ

I b di i ll l i f k kd d• Intrabodies: intracellular expression for knockdown and 
dynamic localisation



Transformative technologies needed 
for personalised medicine

• Sequencing genomes of individuals

for personalised medicine

q g g

• Better protein‐capture agents for protein assays

• Targeted proteomic assays for all human proteins

• Microfluidic chips to quantify thousands of proteins from a 

droplet of blood

Si l ll l i f i ti d l ti f ll• Single‐cell analysis for assessing quantized populations of cells 

rather than averaging populations 

Leroy Hood, Nature Biotechnology 29, 191 (2011) 



Thanks to AFFINOMICS partners ....
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