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 By central dogma, chromatin DNA was spatial-temporally regulated at multiple levels, 
including chromatin unfolding, DNA transcription, post-transcription, mRNA translation, 
post-translation. Accordingly, gene regulation tools at multiple levels were also discovered and 
artificially exploited for different biological studies and gene therapy applications. With the 
deep knowledge of the evolution and progression of complex diseases such as cancers, single 
target based gene therapy has met with great challenges in reducing side-effect and drug 
resistance. The fast development of novel gene delivery methods and gene regulation 
technologies moved gene therapy from single gene causing illnesses to multiple 
gene-associated disorders in a more personalized, precise, safe and efficient manner. To find an 
efficient therapy solution, the strategies of mimicking chromatin DNA to precisely regulate 
gene expression through combining various gene regulation tools at different levels as an 
integrative toolbox are promising to combat complex diseases in the near natural way. In this 
way, a number of gene regulation tools could be rationally integrated as a smart toolbox and 
loaded into chromatin-like payloads to mimic the chromosome-mediated gene decoding 
process for disease therapy. Therefore, we here termed this artificial chromosome-like gene 
network regulation at multiple levels with different tools simultaneously as genome therapy. 
In this talk, we will discuss our efforts towards multiple gene regulations for antitumor 
efficacy with branch-PCR assembled gene nanovector mimicking chromatin-like activity. 
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