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network to achive an optimal performance. Combinatorial engineering is an important solution to this problem and can

greatly facilitate the construction of novel biological functions. Here, we review methods and techniques developed in

recent years for combinatorial optimization of synthetic biological systems, including methods for fine-tuning pathway

components, strategies for systematically optimization of metabolic pathways, and techniques for introducing multiplex

genome wide perturbations.
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engineering
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Table 1 Summary of research on combinatorial optimization of synthetic biological systems
Related technologies Description Reference
Promoter engineering Transcriptional fine-tuning gene expression level [9-10]
RBS calculator Translational fine-tuning gene expression level [11]
Simple sequence repeats Predictably sampling gene expression levels using simple sequence repeats [12]
libraries embedded in the spacer region of the ribosome binding site
Tunable intergenic regions Combining various post-transcriptional control elements for fine-tuning genes [13]
libraries expression level in a operon
Multiple module metabolic . . . . .
engineering Rapidly testing and sampling main parameters affecting pathway flux [14-16]
COMPACTER Cus_toml;ed optimizing the metabolic pathways by combinatorial transcriptional [24]
engineering
Reiterative recombination Sequeptlally assembling an indefinite number of DNA constructs at a defined [27]
locus in yeast genome

Random  knockout and . ;

. Searching genomes for knockout and overexpression gene targets [28]
overexpression
Global transcription . .
e Reprogramming global transcriptome [29-30]
Trackable multiplex Rapid profiling of microbial genome using mixtures of barcoded [31]
recombineering oligonucleotides
Multiplex automated . . . . L . e
e eninesin Highly multiplexed genome engineering using libraries synthetic oligos [32-33]
Synthetic small regulatory Using synthetic small regulatory RNAs for combinatorial gene knockdown 35]

RNAs

without modifying the genes in the chromosomes
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Fig. 1 Combinatorial engineering tools for systematically optimization of metabolic pathways. (A) Multiple module
engineering. (B) COMPACTER technology. (C) Reiterative recombination.
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Fig. 2 Combinatorial engineering tools for introducing combinatorial genome wide modification and a new promising
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