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    ABSTRACT
Pioneer transcription factors (PTFs) have the remarkable ability to directly bind to chromatin for stimulating vital cellular processes. Expanding on the recent findings, we aim to unravel the universal binding mode of the famous Sox PTF. Our findings show that the base specific hydrogen bonding (base reading) and the local DNA changes (shape reading) are required for sequence-specific nucleosomal DNA recognition by Sox. Among different nucleosomal positions, base and shape reading can be satisfied at super helical location 2 (SHL2). This indicates that due to distinct histone-DNA interactions, SHL2 acts transparently to Sox binding, where SHL4 permits solely shape reading, and SHL0 (dyad) allows no reading. We also show that at SHL2, Sox binds to its recognition sequence without imposing any major conformational changes, if its consensus DNA sequence is located at the solvent-facing nucleosomal DNA strand. These data explain how Sox have evolved to perfectly adapt for chromatin binding.
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