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Overview
For the last ten years, protein engineering technologies have been developed to make zinc finger
peptides to recognise a wide variety of user-defined DNA sequences. This has enabled the
construction of synthetic transcription factors that can upregulate or repress target genes at will.
More recently, synthetic zinc fingers have been linked to nucleases to direct double stranded breaks
at desired loci within genomes. These breaks increase the efficiency of homologous recombination
so that, by providing an exogenous repair sequence, it is possible to repair or mutate endogenous
genes. Although zinc finger engineering has reached a state of maturity, there are very few groups
in the world who have the technical know-how to adopt this technology, and this has delayed
general uptake. We propose to use the expertise we have developed, in both zinc finger engineering
and gene repair, to construct zinc finger proteins to recognise some of the most highly-connected
(and widely-studied) genes in biology. This will serve as a toolkit for the research community to
target these hub genes and either mutate or repair them. As a starting point we propose to target the
following genes: TBP (TATA-binding protein), p53, p300, RXR, pRB, RelA, c-jun, c-myc, and cfos. These genes are the most connected hubs in the human transcription factor network
(TRANSFAC 8.2 database) and their mutants are associated with a variety of diseases. We will
engineer and characterise zinc finger proteins that recognise these DNA sequences in vitro and
induce gene repair in vivo. For example, this will allow cancer cell lines to have particular
oncogenes repaired or mutated, within the context of all the other mutations that have been accrued
during the process of oncogenesis. This will help to characterise the contribution of network nodes
and hubs to the observed phenotypes. Ultimately, some of the gene repair peptides we create will
have therapeutic potential, as well as providing tools for systems and networks biology.

