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CLOuD9- a method for CRISPR-
mediated chromosomal looping

Researchers at Stanford and their collaborators have developed a targeted,
reversible method to manipulate chromatin structure. Chromatin folding within the
nucleus and, further, the chromosomal contacts created by the 3D organization of
chromatin are critical to gene expression regulation. As such, it would be beneficial
to have a comprehensive understanding of the functional organization and formation
of chromatin loops. However, this is lacking as there are no tools to help achieve
such an understanding. To overcome this limitation the inventors have developed
CLOuD9 (Chromosomal Loop Reorganization using CRISPR-dCas9) to selectively and
reversibly establish chromatin loops. CLOuD9 uses nuclease deficient Cas9 variants
fused to reversible, chemically-induced dimerization proteins and standard guide
RNAs (gRNAs) to direct the dCas9 components to the targeted locus. Addition of the
chemical inducer forces juxtaposition of the targeted genomic loci to create a loop.
This technology provides a broadly applicable method to modify chromatin loops
and selectively modulate gene expression.
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Schematic of CLOuD9 induced looping. Addition of abscisic acid (ABA, green)
brings two complementary CLOuD9 constructs (red and blue) into proximity,
remodeling the chromatin structure. Removal of ABA restores the endogenous
chromatin conformation.

Stage of research
The inventors have used the method to show that modification of the chromatin loop
structure alters gene expression.



Applications
Research tool- study relationship between chromatin structure and gene
expression

Advantages
Solves an unmet need- provides a powerful tool for precise chromatin loop
modification
Method is:

Targeted
Selective
Reversible
Easy-to-use

Does not require manipulation of the underlying DNA
Can be applied anywhere CRISPR gRNAs can target
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