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ATAC-see: a method for integrated
imaging and sequencing of the
accessible genome

Researchers at Stanford University have developed ATAC-see (Assay of Transposase-
Accessible Chromatin with visualization), a one-step strategy to image and sequence
regulatory DNA. Eukaryotic genomes are generally compacted into chromatin except
for the active regulatory elements that control gene activity. The spatial
organization of these accessible elements is linked to gene expression, replication
and DNA repair, however the in situ organization is largely unknown. To overcome
this, the inventors have developed the ATAC-see method. It uses a novel bifunctional
enzyme complex. When the complex is placed on cell samples it simultaneously
makes the active regulatory DNA fluorescent and ready for sequencing. This method
enables direct imaging of the accessible genome in situ, cell sorting, and deep
sequencing to reveal the identity of the imaged elements. ATAC-see provides a
combination of spatial and epigenomic information for a molecular portrait of the
cell.

Stage of research
The ATAC-see method has been used to examine the spatial organization of the
accessible genome in its native context for a variety of cell types, including five



human cell types.

Applications
Research:

Single cell analysis
Morphological identification of diseased cells
Prospective sorting of cells based on regulatory DNA status
Identification of regulatory DNA by imaging and sequencing

Advantages
New method to:

Capture spatial information on regulatory DNA in intact cell
Sort cells based on status of regulatory DNA
Image and sequence DNA from the same sample

Allows identification of epigenomic information from formalin-fixed cells,
including clinical samples
Integrated preassembled system that performs imaging and sequence library
preparation at the same time
Easy quality control for DNA sequencing libraries
Labeling strategy is compatible with different fluorophores and chemical tags
compatible with multimodal imaging of landmark proteins
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