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Publishable final activity report of an EU-commission funded Project

Contract Number:
Craft 017984

Project Acronym:
ImeDGen

Project Name:

Intracellular Methyltransferase Delivery as 

therapeutic tool for carcinoma specific regulation of 

Gene expression

Priority:


Development of a clinical prototype. After 24 

months the prototype of the new generation of drugs, the double-targeted carcinoma cell- and gene-specific DNA-modifying enzyme will be successfully tested in cell lines and animal models. Since the product is one of a kind, it strengthen the competitiveness in the field of all participating SMEs.
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List of Participants:

Rheinland Westfalische Technische Hochschule Aachen (Germany)

Primm Srl Milano (Italy)

Biological research Institute Szeged (Hungary)

Epigenomics AG Berlin (Germany)

University Medical Centre Groningen (The Netherlands)

Synvolux Therapeutics BV Groningen (The Netherlands)

Total cost:


1.200.000 Euro

Commission funding:
   963.000 Euro

Project main goal:

The goal of this CRAFT consortium was the generation of a prototype of a new generation of drugs, which are based on the combination of established technologies in the field of protein engineering, DNA-targeting and drug delivery. As prototype we aim for a double-targeted therapeutic compound which is carcinoma cell specific delivered and carcinoma gene specific. In addition, the prototype is equipped with a DNA-modifying  activity which can switch off expression of the targeted  tumour-associated gene. Cancer is the second most important cause of death in the western world and continues to emerge at an accelerated rate in the developing countries. Although progress has been made in the therapy of some types of cancer, the overall survival prognosis with current standard therapy is poor. Therefore, new treatment strategies are needed.

Key issues:
targeted DNA methyltransferase




specific triplex-forming oligonucleotide




targeted delivery system




animal proof of principle

Technical approach: 

The approach we propose here is based on the selective silencing of the epithelial glycoprotein-2 (EGP-2) gene, which is abundantly expressed in a variety of carcinomas, counting for 40% of all cancers. The goal of the proposed method is to selectively silence the EGP-2 gene by targeted modification of the EGP-2 promoter. The therapeutic compounds we wish to develop consist of a targeted DNA-modifying enzyme and a targeted delivery system, based on synthetic lipids, specific for EGP-2 positive cells. The targeted DNA-modifying enzyme (the CpG-specific DNA methyl-tranferase) is coupled to a specific DNA recognizing device (triplex-forming oligonucleotide. This DNA site-specific DNA-modifying enzyme complex has the potential to modify, by methylation, a unique CpG site in a genome resulting in the shutdown of gene expression.

Expected achievements-impact: 

Because of the high targeting specificity of the envisaged product, the proposed approach is expected to be free of many negative side effects, and thus can lead to a more effective treatment of a broad range of cancers.

Results

1.Scientific results

The project has shown that the objective to delivery M.Sss1 to silence DNA expression is possible. 

The delivery of proteins towards a cell is at this moment a rapid progressing future in the research community, however the goal of our project to generate a double targetted magic bullit has not been published or presented in abstract or lecture as far as know to us.

So the project and the objective defined at the start of the project will generate a unique piece of technology as predicted by us at the grant application.

At BRC Szeged we have generated a mutant for M.Sss1 C141S which shows only very little rest activity. RWTH Aachen has been able to couple a TFO to this enzyme, either was produced with small scale (RWTH, Szeged) or Large Scale (Primm) protein production protocols. At Synvolux we were able to enwrap the protein in such a way the GUMC could delivery it to cells. And Epigenomics was able to detect methylation in the DNA of these cells by Bisulphite sequencing.

The next steps will be to enwrap the protein in the SAINT-linker technology which Synvolux has developed and were the tumor specific antibody has been covalenty coupled.

The major problem during the starting months of the project was the lack of a positive control. By creating a eukaryotic expression vector coding for the M.Sss 1 gene this problem could be tackled. 
As continuation of the first part of the project BRC Szeged has generated more mutants for M.Sss1 and the most promising one with low binding affinity has been passed on to RWTH Aachen. Major achievement at RWTH Aachen was the manufacturing of a highly specific M.SssI-TFO conjugate using this C141S mutant which shows only very little rest activity. RWTH Aachen has proven that in vitro this conjugate only shows methylation activity at the CpG site next to the TFO binding. Because the TFO binding site is located at the EpCAM promoter region, it is expected that this specific methylation will result in a knock down of the EpCAM expression. At Synvolux we were able to produce targeted delivery to a specific cell type, by targeting a specific surface marker.

The final step, that is the delivery of the highly specific M.SssI-TFO conjugate in vivo, could not be completed yet, due to lack of time. However, this experiment will be conducted in the near future. 

2.Industrial results
Dissemination of the results

Dissemination efforts have been made by several company visits and fair attendances. As a result of these discussions we concluded that there is a pharmaceutical interest for the approach developed by the consortium, however pharmaceutical industries encouraged us to proceed and to re-inform them at the moment we have reached the proof of principle in animals.

Exploitation 

Based on this encouraging stimulation Synvolux and GUMC have applied for an additional grant called “Kennis ontwikkelings project” which is funded by EFRO which at its turn is funded by the EU in the regional development grants. Goal will be to show POP in animals for the the TFO-MSss1 prototype for the EGP/2 promoter which will be produced in small quantities by RWTH.
3.Publications results

One publication has been accepted for publication in an international journal:

Serum insensitive, intranuclear protein delivery by the multipurpose cationic lipid SAINT-2. B.T.F. van der Gun, A. Monamie, S. Laarmann,T. Rasko, K. Slaska-Kiss, E. Weinhold, R. Wasserkort, L.F.M.H. de Leij, M.H.J Ruiters,A. Kiss, P.M. McLaughlin

Journal of controlled release accepted 10th august 2007.
Two other publications are in the process of preparation.

Conclusion
Although the project did not reach its final goal in the timeframe of two years, the progress made on scientific and industrial level is considered as very good by the consortiumpartners themselves. This conclusion is confirmed by independent external parties (Peer reviewers of the journal and Pharma Business developers). More then 90% of the deliverables of the project are reached and the results have shown how powerfull this technology can be that the Company of the coordinator has decided to continue with the project to generate the POP in animals within the next year. Synvolux therapeutics is confident that this POP will be an excellent basis for the further dissemination and use of the product concept which has been developed. 
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