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Development of newer animal model, biomarker, and treatment of depression by
regulation of BDNFgene methylation using genome editing
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It is known that the decreased expression of brain-derived neurotrophic

factor (BDNF) in the hippocampus is associated with the pathophysiology of depression. To verify the
involvement of the decreased cytosine methylation rates (CMRs) within the promoter of exon IV of
the BDNF gene in the pathophysiology of depression, we developed the method of the artificial
manipulation of the CMRs of the BDNF gene. Lentiviruses expressing the Fuw-dCas9-TetlCD and
Fuw-dCas9-Dnmt3a and guide RNA were produced by transfecting HEK239T cells with standard packaging
vectors. After calculating the virus titer, the constructs with higher titer were transfected into
the primary mouse cell culture to examine whether CMRs were altered by dCas9-Tetl or dCas9-Dnmt3a.
We found that while the dCas9-Tetl fusion protein increased the levels of BDNF mRNA and BDNF protein
with the decrease in the CMRs, the dCas9-Dnmt3a fusion protein decreased the levels of BDNF mRNA
and BDNF protein with the increase in the CMRs.
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