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Comprehensive E.coli single-gene
knockout mutant libraries
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Gene-knockout is a widely used genetic technique to study gene function. Genotype-phenotype relationships have been
identified individually by much effort of researchers in the manner. Escherichia coli is one of the most well studied bacteria
of which most of gene functions are annotated. However, prediction by using genome-scale metabolic network models of
E.coli[1], still shows false negative (model had predicted no-growth but colonies of a gene knockout showed normal
growth). These discrepancies between predicted and observed cell growth show the existence of unknown enzymes or
unknown pathways. In order to find such unknown function in the cell, genome-scale screening will be required. Our
group has established two comprehensive collections of single-gene deletion mutants of E.coli; Keio collection and Aska
deletion. We also have developed a time-course monitoring system (Colony-live) to monitor the growth of colonies on
agar plates [2] and performed detection of essential genes on minimal media using Keio collection. Aska deletion library
contains single gene-deletion mutants carrying synthetic barcode sequences that can be used as identifier of deleted
genes. By using Aska deletion, population dynamics in the mixed culture of all mutants was observed by deep
sequencing. Our team also established a method to construct double-knockout (DKO) mutants comprehensively via
conjugal transfer between Keio strains and ASKA strains, and observed their growth [3]. Our libraries are freely available

for academic users. | would like to introduce current achievements by using our libraries.
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