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dCas9-KRAB is a widely used tool in CRISPR interference (CRISPRI), designed for
transcriptional repression of target genes without causing DNA cleavage. It combines
a catalytically inactive dCas9 with the KRAB (Kriippel-associated box) domain, which
serves as a strong transcriptional repressor.

dCas9 (Deactivated Cas9) Transcriptional Repression
« Derived from CRISPR-Cas9 but carries two point . dCas9—KRAB.is direpted to a target gene's promoter or
mutations (D10A and H840A) that prevent it from enhancer region using sgRNA.
cutting DNA. « KRAB recruits epigenetic repressors, preventing RNA
e Retains the ability to bind to specific genomic loci via polymerase Il binding and thereby inhibiting gene
asingle guide RNA (sgRNA). transcription.
KRAB Repression Domain —SgRNA  KRAB
« Atranscriptional repressor domain that recruits \

chromatin-modifying proteins such as histone
deacetylases (HDACs) and heterochromatin-associated
proteins (e.g., HP1).

« Induces heterochromatin formation and histone Transcription
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maodifications (such as H3K9 trimethylation), leading CEEEY epression
to genesilencing.
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