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Improvement of sequence specificity of DNA-binding protein using computational
and experimental approaches

KONO, HIDETOSHI
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We successfully created a designed-protein which can bind to a target DNA
sequence with high specificity. In the design, we connected two DNA-binding proteins after
engineered one mutation which reduces the affinity of the monomer. Then, we combined these domains
to create a dimer protein and confirmed that it binds to the target sequence by B1H assay. In
addition, to understand the DNA sequence dependent, physico-chemical property, we carried out
molecular dynamics simuations on many DNA sequences. We extracted some feature parameters from the
sampled conformations using a machine learning technique. We found that the values of the feature
parameters at transcription binding sites as well as within 200bp up and down streams from the
binding sites are different from those of non-binding sites.
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Q50K: d(CGCAGTG-TAATCC-CCTCGAC)
Others: d(CGCAGTG-TAATCC-TAATCC-CCTCGAC)
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Best predictor counts (%)

opening(21%)

prop_tw(12%)
mgw(5.6%)
buckle(4.5%)
twist(3.8%)
tilt(3.3%)
stretch(8.8%)
stagger(6.7%)

rise(3.9%)

roll(13%)

shear(5.3%)
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