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Abstract: In light of the continuous discovery of microbial resources and the accumulating microbial
genome data, it is an urgent task to screen and identify functional genes associated with important
microbial phenotypes from the enormous data, for which high-throughput techniques are indispensible.
The techniques are mainly involved in library construction and screening. Library construction refers to
the establishment of mutant or interference libraries covering the whole genome of target
microorganisms with techniques such as metagenomics, transposon insertion, RNA interference
(RNAI), retron library recombineering (RLR), CRISPR interference (CRISPRi), and CRISPR activation
(CRISPRa). As for the screening, a certain stress is often used to allow the differential growth of
microbial individuals of a mutant library and then the causal relationships between specific genes and
phenotypic outcomes at genomic level are identified by high-throughput sequencing. In this review, we
briefly summarize the current high-throughput techniques used in functional genomics research, hoping

to provide a reference to the development and optimization of these techniques in the future.

Keywords: microorganisms; functional genomics; high-throughput techniques; library construction;
screening
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Figure 1 Schematic depiction of Tn-seq'""\. A: a gene disruption library is constructed by first transposing
the mini-transposon magellan6, which contains an Mme I restriction site within each inverted repeat, into
bacterial genomic DNA in vitro and then transforming a bacterial population with the transposed DNA. B:
DNA is isolated from a portion of the bacterial pool (¢/) and another portion is used to seed a culture on
which selection is performed, then DNA is isolated again from recovered bacteria (¢2). C: DNA from both
time points is digested with Mme 1. D: a PCR amplification was performed to obtain a 160 bp sequence with
20 bp of bacterial-specific DNA flanked by Illumina-specific sequences, which enable sequencing. After
sequencing, different samples are identified based on barcode sequence, and the 20 bp reads are mapped to
the genome and are counted for each insertion, thus allowing fitness to be calculated.
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Figure 2 Small-RNA synthetic pathways>*. RARP (Rdp1): RNA-dependent RNA polymerase; Derl: dicer;
AGO: argonaute effector protein; pri-miRNA: primary miRNA; pri-miRNA: precursor-miRNA; DCLI1:
dicer-like 1; piRNA: PIWI-interacting RNA; Aub: aubergine.
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