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    Abstract
The high regulatory complexity of vertebrates has been related to two closely spaced whole genome duplications (2R-WGD) that occurred before the divergence of the major vertebrate groups. Following these events, many developmental transcription factors (TFs) were retained in multiple copies and subsequently specialized in diverse functions, whereas others reverted to their singleton state. Here we investigate the role of amino acid tandem repeat expansions in the functional diversification of TF families originated at the 2R-WGD. We find that the number of low-complexity regions (LCRs) in duplicated gene copies is significantly higher than the number in single-copy TFs evolved during the same period of time. Overall, nearly half of the TF gene families (107 out of 237) have gained novel LCRs in one or more gene copies since the 2R-WGD, compared to only 15 of the 115 non-duplicated genes used as a control. In addition, duplicated TF preferentially accumulate certain repeat types, such as those enriched in alanine or glycine. We experimentally test the role of alanine repeats in two different TF gene families, LHX2/LHX9 and PHOX2A/PHOX2B. In both cases, the gain of the alanine repeat in one of the copies significantly increases the capacity of the protein to activate transcription. Taken together, the results support a key role of LCRs in the functional diversification of duplicated TFs.
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