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Abstract: Synthetic biology is bringing together engineers and biologists to design and create novel biological
blocks, networks and pathways, which are used to construct, rewire and reprogram organisms. Over the past two
decades, scientists have designed and built increasingly complex circuits and constructs for applications to a variety of

settings, including biomedicine. Multidrug-resistant infections have emerged as a major threat to hospitalized patients
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due to the prevalent and often inappropriate use of broad-spectrum antibiotics, which are associated with the boost of

mortality. The technologies of synthetic biology have contributed to the understanding of mechanism and provided

design of novel strategies. In this review, we first describe CRISPR-Cas based technology for diagnostics, such as
SHERLOCK and DETECTR, and then discuss engineered phages, bacteria and the strategies of synthetic biology for
combating drug resistance and bacterial biofilms. Also, synthetic biology principle of 'analysis by synthesis' as well as

CRISPR technology have been applied to unravel mechanism of viral infectious disease and to develop therapies.

Finally, we summarize the applications of synthetic biology in prevention of infectious diseases, including engineered

probiotic bacteria, vaccine development and control of infectious vectors.

Key words: synthetic biology; CRISPR; treatment and prevention of infectious diseases; biofilms
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Fig. 6 Schematic of the pathogen sensing and killing system™”
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Fig. 7 Schematic of engineering the probiotic Nissle strain from E. coli for preventing and eliminating P. aeruginosa infection™
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