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Smart therapeutics based on synthetic gene circuits
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Automation, Tsinghua National Laboratory for Information Science and Technology, Tsinghua University, Beijing 100084, China

Abstract: Synthetic biology has an important impact on biology research since its birth. Applying the thought and
methods that reference from electrical engineering, synthetic biology uncovers many regulatory mechanisms of life systems,
transforms and expands a series of biological components. Therefore, it brings a wide range of biomedical applications,
including providing new ideas for disease diagnosis and treatment. This review describes the latest advances in the field of
disease diagnosis and therapy based on mammalian cell or bacterial synthetic gene circuits, and provides new ideas for

future smart therapy design.
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Fig. 1 Mammalian cell therapy target at cell surface antigen. (A) The difference among three generations of CAR-T
technology. (B) Control the activity of CAR-T by small molecules'"®. (C) Customize synNotch response to specific
antigen"”’. (D) Logic AND computation based on synNotch circuit!'”. (E) Promote the CAR-T safety by combination
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Fig. 2 Mammalian cell therapy based on Cas9 system. (A) Self-cleaving gene delivery mechanism based on Cas9
system™®. (B) Identify bladder cancer by specific promoter driving Cas9 and gRNA individually®". (C) Use toggle
switch to control dCas9 transcription function by miRNAP.
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