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Motivation and Aim: Computational methods that discover DNA motifs specifically 

binding proteins have been developed for over three decades, stimulated by the 

continuing progress in experimental methods for DNA-protein interaction profiling. Yet, 

the assessment of how well the computational models quantitatively reflect the binding 

specificities is still far from routine. Particularly, despite the availability of many 

advanced motif models, the position weight matrix, the traditional model of DNA 

binding specificity, remains the most commonly used approach, and it is still unclear if 

the more complex model outperforms positional weight matrices, and if so, to which 

degree. 
Methods: As GRECO-BIT/Codebook initiative, we used the newly generated 

experimental data from several thousand experiments for several hundred less-studied 
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human transcription factors to derive binding motifs with diverse DNA motif discovery 

tools, from multiple sequence aligners to deep learning methods. First, we performed an 

extensive benchmarking study highlighting the best-performing tools and forming a rich 

catalog of motifs, many of which belong to previously unexplored transcription factors. 

Next, we used a carefully selected subset of forty TFs to call for the wisdom of crowds: 

we have organized an open competition in constructing the best sequence-level models 

of transcription factor binding sites from these yet unpublished data. The challenge in 

Inferring Binding Specificities, IBIS, is built on the experimental data on the TF-DNA 

interactions obtained from five different experimental techniques, and aimed at a fair 

assessment of existing and novel methods for de novo TFBS motif discovery, using 

both classic Position Weight Matrices and Arbitrary Advanced Approaches, “triple-A” 

models. 

Results: We plan to report the best-performing software tools and key findings of the 

internal within-Consortium motif benchmarking study and tease the first insights from 

the open IBIS Challenge, which will end mid-summer 2024. 
Funding: The study is supported by RSF 20-74-10075 to IVK. 
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