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In this study, we have been developing the vector system for highly multiplexed epigenome editing
and applying and validating them in cancer cells, to establish the vector for the cancer therapy by

epigenome editing.

First, we constructed the multi-tasking vector system that enables to recruit various effector
proteins at the desired genomic region via multiple tags as the third-generation epigenome editing
system. In addition, to demonstrate its functionality, we evaluated the vector by transcriptional
activation mainly at the CDHI gene locus, known as a tumor-suppressor gene, in human cells.
Compared to the first-generation (dCas9-VP64) and the second-generation (dCas9-VP64 with
MS2-p65-HSF1; SAM) systems, our third-generation system constructed in this study showed
particularly superior effect of transcriptional activation. Moreover, the second-generation SAM
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system could not activate the transcription of RANKL gene, but our third-generation system could
significantly activate the transcription at the RANKL locus. Thus, the superiority of our system in

activating endogenous genes was proven to be locus independent.

Second, as the vector development for clinical application, we have conducted a proof-of-concept
study by using the first-generation prototype vector (all-in-one vector for multiplex epigenome
editing), targeting Sox2 and p63 genes, which are known as the lineage-specific oncogenes of
squamous cell lung cancer. By introducing plasmid vectors, we observed significant decrease of
expression of each gene at both mRNA and protein level. In addition, the inhibition of expression was
also observed by introducing adenoviral vectors. Moreover, the effect of apoptosis induction was
demonstrated with flowcytometry analysis using Annexin V and Tunel staining. Thus, the

effectiveness of our vector for cancer repression was demonstrated.
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