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Abstract:

Transcription factors (TFs) and histone octamers are the two most abundant DNA-binding proteins in
eukaryotic nuclei, and their dynamic interplay coordinates transcriptional programmes in cells. Despite their
importance, it is not clear how TFs and nucleosomes are positioned under different cellular conditions to
orchestrate transcription. Our previous computational model in yeast showed two major “interaction
modes” of TFs and nucleosomal histones: histone-correlated TFs that tend to function as activators; and
histone-anti-correlated TFs, which are mostly repressors. To investigate whether such “general rules” also
apply to other biological systems, we propose to combine single-cell ATAC-seq and RNA-seq to characterise
the turnover of TF-nucleosome DNA-binding configurations in more complex biological systems including
organisms including animals, where we look into the regulatory switches in adaptive immune cell
development of differentiating mouse CD4+, in responses to pathogens such as viruses, and also cancers.
In doing so, we have also established Thailand’s first single-cell omics research facility at Mahidol University,
and disseminated the cutting-edge technical skills and knowledges we have obtained, and initiated several
new collaborations with researchers in Thailand and all over the world. The project has also provided
valuable for the Thai researchers to get exposed to the forefront of Systems Biology research in Thailand

and internationally.
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