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Artificial transcription factors targeting any desired genes are very attractive from the standpoint of regulating bio-
logical functions for life science studies and clinical applications. In order to generate such transcription factors, specific
DNA binding domains are required to address a single site for each gene promoter. C,H, type zinc finger motif is one of
the best frameworks to create new artificial DNA binding proteins for the following features: the zinc finger motif can
recognize three bases DNA, be tandemly repeated by covalent linkage, and work as a monomer. Taking advantage of
these features, manifold zinc finger proteins targeting various DNA sequences have been created so far. For application
to a target in sequences as complex as the human genome, the significantly strict specificity in DNA binding must be re-
quired. Conjugating multiple fingers (multi-zinc fingers) enables to recognize longer sequences which are sufficient for
addressing a single site in the human genome, whereas it has become known that as the number of finger motifs in-
creases, the equilibrium time with the target sequence is significantly longer by in vitro experiments. Our recent study
showed that the multi-zinc finger type artificial transcription factor could activate the reporter gene promptly. There is
much interest in creating gene regulators, and the artificial transcription factors based on multi-zinc finger motifs could
be a superior scaffold.
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Fig. 1. X-ray Structure of the Zif268-DNA Complex (PDB
ID: 1AAY)
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Fig. 2. Creation of Artificial DNA Binding Protein for
Desired Sequences by Fusing Zinc Finger Motifs
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Fig. 3. Multi-zinc Finger Requires Much Longer Time to
Reach Equilibrium with the Target DNA

Electrophoretic mobility shift assays for 9-finger protein to its target

DNA were carried out after 1 hour incubation (A), and 72 hours incubation

(B).
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5’ - A-CGC-CCA-CGC - 3’ 5’ - A-CGC-CCA-CGC-CGC-CCA-CGC-CGC-CCA-CGC - 37
3’ - T-GCG-GGT-GCG - 5* 3’ - T-GCG-GGT-GCG-GCG-GGT-GCG-GCG-GGT-GCG - 5
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Fig. 4. Schematic Representation of Artificial Transcription Factors Based on Zinc Finger Motifs, ZF3-AD, ZF9-AD, and Each Tar-

get DNA Sequences
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Fig. 5. Prompt Activation of the Multi-zinc Finger Based Ar-

tificial Transcription Factor
(Partly modified from Ref. 16.)
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