Notes from 7th HAI workshop, September 8, 2011 (Geneva, Switzerland)
Chairs: Michael Snyder (USA)  and Mathias Uhlen (Sweden), 

Presenters: Salvatore Sachi (USA), Michael Snyder (USA) and Mathias Uhlen (Sweden) 

Participants: 85 persons 
1. Welcome (Michael Snyder)

2. Vision and recent high-lights of the HAI (Mathias Uhlen)

The vision is to enable the generation of uniform antibody collections against all non-redundant human proteins and to use these reagents to functionally explore the proteome.
High-lights relevant for HAI during 2010 and 2011 include:

· A version 5 of the Antibodypedia was released with major updates in design and search functions. The database now contains 150,000 commercially available antibody corresponding to 74% of the protein-encoded human genes.

· The version 8 of the Human Protein Atlas was released in May 2011 with data corresponding to 57% of the human genes and including 11 million high-resolution images (Uhlen et al, Nature Biotech, 2010)
· The MIAPAR (minimal information about protein affinity reagents), a joint initiative with the HUPO Standards Initiative, reported standards for antibodies (Bourbeillon et al, Nature Biotech, 2010)
· The EU seven frame-work program Affinomics aimed to generate affinity reagents to human proteins held a workshop in Austria in the Spring 2011.
· The SH2-consortium based on centers in Europe, Asia, USA and Canada generated many protein binders (Graslund et a, Nature Methods, 2011)
· DKFZ (Heidelberg, Germany) has generated more than 800 antibodies to cancer targets

· NIH initiated several programs to be started 2011/12 for generation and use of affinity reagents (see below). 

3. NIH Proteome Capture Program (Salvatore Sechi)

Dr Sechi discussed present efforts funded by the NIH in the field of generation of renewable affinity reagents, including the University of Iowa Hybridoma Bank, the UC-Davis antibody facility, mostly focused on the neurosciences, and the hybridoma production within NCI Clinical Technology for Cancer proteomics, mostly focused on cancer research. All of these are relatively small efforts. A new program called Protein Capture Reagents was initiated by the NIH in 2011. The Protein Capture Reagents program is funded through the NIH Common Fund.  The overall goals are to pilot whether a community resource of low cost, renewable affinity reagents can be generated for all human proteins, and to develop technologies that will lead to next generation platforms for producing renewable protein capture reagents.  This program comprises three parts: 1) Production of antigens to help develop affinity reagents against 1500-1700 human transcription factors (RFA-RM-10-007). 2) Develop and produce renewable affinity reagents against 1500-1700 human transcription factors (RFA-RM-10-017). 3) Technology development for increasing the throughput and reducing the cost for producing renewable protein capture reagents (RFA-RM-10-018). 

The centers that will be selected to perform the work will be announced shortly. The intent is to go across several technologies from traditional monoclonal production to novel scaffolds, aptamers, and display technologies such as phage display.

 In the discussion afterwards, it was pointed out there is a high demand from the research community to target transcription factors. The project puts pressure on the quality of the reagents produced and the specificity of the reagents since this is a challenging class of proteins.
4. Recombinant antibody fragments using phageESCape  (Michael Snyder)

Recombinant antibodies offer advantages with respect to their quality, the possibility to renew them as well as upon generation tune their binding and biophysical properties. A new technology to generate and select protein binders based on water–in-oil emulsion and antigen-coated beads in a microdroplet was described. The emulsion droplet is broken and binders selected by FACS. Studies show that both E. coli and phage can survive in oil emulsion. The method has been used to select recombinant binders and the possibility to scale the method for high-throughput applications were discussed.
5. Protein Atlas update (Mathias Uhlen)

A new version 8 of the Human Protein Atlas (www.proteinatlas.org) has been released in May 2011 containing protein expression profiles for protein from 11,760 genes and more that 11 million images. For the validation of protein tagets with two or more antibodies, a new scoring system Annotated Protein Expression (APE) has been implemented. On the technology side, a new principle for analysis of the ”modification proteome” (collaboration with Tadashi Kondo, Tokyo, Japan), whole proteome arrays based on synthetic peptides (collaboration with Roche/Nimblegen) and a new principle for quantitative proteomics collaboration with Matthias Mann, MPI, Munich, Germany) were discussed. The plans to launch a chromosome-centric view for protein evidence data was described, based on RNA evidence, antibody based evidence and UniProt data. 

The progress of the community-based portal for validated antibodies was also discussed.  The portal now contains 152,685 antibodies covering 15,628 human genes.

6. Conclusions.

The contributions of the antibody initiative to the Human Proteome Project were discussed. A new workshop will be held in conjunction with the HUPO Annual conference in September 2012, in Boston, USA.
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