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1. Why do we need a new method for mapping accessibility?
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2. Single-molecule long read accessible chroma�n mapping

EcoGII (m6A)
M.CviPI (GpC 5mC)

M.SssI (CpG 5mC)

- HMW DNA extrac�on
- nanopore sequencing
- methyla�on-aware base calling

Single-Molecule long-range Accessibility of Chroma�n footprints
closed/protected                                    open/accessible                                      

3. Assay resolu�on

Ongoing efforts and future direc�ons

Georgi K. Marinov1,*, Zohar Shiphony1,*, Ma�hew P. Swaffer5, Nasa A. Sino�-Armstrong1, Jan Skotheim5, Anshul Kundaje1,2, William J. Greenleaf1,3,4

- absolute quan�fica�on of accessibility states

- correlated/an�-correlated accessibility

- resolu�on of repe��ve elements?
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Saccharomyces cerevisiae

Methylated contexts
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Caenorhabditis elegans

Methylated contexts
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Drosophila melanogaster

Methylated contexts
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Homo sapiens

Methylated contexts
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Mus musculus

Methylated contexts
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Arabidopsis thaliana

Methylated contexts
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4. Known features of chroma�n accessibility are reproduced

5. Simultaneous nucleosome and open chroma�n mapping 

6. Accessibility and nuleosome mapping in repe��ve regions

7. Fine-scale mapping of DNA exposure on the nucleosome

8. Single-molecule populai�on scale view of chroma�n accessibility

9. Quan�fica�on of chroma�n states - rDNA locus case study

11. Local accessibility correla�ons

12. Global accessibility correla�ons

10. Transcrip�on factor footprin�ng

13. Chroma�n dynamics during the yeast stress response

-     Methylated base calling improvement through development of defined 
      sequence-context standards with modified bases

-     Base calling improvements through the incopora�on of bulkier tags (e.g. alkyla�on) 
       rather than methyl groups

-     Ongoing experiments in metazoans with smaller genomes 
      (Drosophila, C. elegans)

-     Adap�ng targeted Cas9-mediated enrichment approaches so that that 
       large genomes (e.g. mammals) can be studied using the method

-     Integra�on with other assays (Hi-C, ChIP, and others) for single-molecule 
      simultaneous profiling of accessibility, nucleosome posi�oning and protein-DNA 
      and chroma�n interac�ons
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