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High-throughput Assays for MicroRNA Target Genes
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Abstract MicroRNAs( miRNAs) are a class of endogenous non—coding RNAs involved in the regulation
of gene expression at the post-transcriptional level. miRNAs play pivotal roles in cell growth
development and disease pathogenesis. Therefore to identify and validate miRNAs target genes regulated
is essential to understand the functions of miRNAs in disease. miRNAs bind the complementary
sequences of target mRNAs to mediate translational repression or target degradation and gene silencing
both computer-aided predication and biological experimental screening can be used for target
identification. The former may produce a large number of miRNA target genes with higher false positive
genes to be further excluded by the biological experiments. The latter approaches can be further greatly
facilitated with high-throughput multiple target screening assays such as microarray proteome analysis
or RNA ligase mediated rapid amplification of cDNA ends. The applications involving these assays were
summarized and compared together with the discussion on the further development of related
technologies.
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High-throughput assay approaches for miRNA target genes

Methods

Advantages

Disadvantages

Microarray analysis

Proteome analysis

Simple

Able to identify functional miRNA target genes

Not able to distinguish between direct miRNA

target genes or identify all miRNA target genes

Not able to discriminate the direct miRNA target
genes

RLM-RACE Able to identify miRNA target genes at the genome Not able to discriminate between miRNA and
level high sensitivity and reliability siRNA cleavage products tedious
RIP-Chip and HITS-CLIP  Genome-wide direct identification of miRNA target Technically challenging tedious expensive
genes able to determine the miRNA targeting sites
within an mRNA
Co-<mmunoprecipitation Able to determine the direct target genes of a single Technically challenging
of tagged miRNA miRNA low ratio of the false positive
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Fig.1 Schematic description of high-throughput assay approaches of miRNA target genes

S’\L{ Biotin
@

Antibody

@

AAAAAA

Regulation of genes by

miRNA is a multifaceted process that allows several targeting sites for high-throughput identification of miRNA target genes. (1)

Microarray analysis of degraded mRNAs as a consequence of over-expressed or silenced miRNA RNA ligase mediated rapid

amplification of ¢cDNA ends followed by microarray analysis or sequencing. (2) Mass spectrometry analysis of protein production

after labeling of proteins. (3) Affinity purification of labeled miRNAs followed by microarray analysis or sequencing. ( 4)

Immuno-precipitation of RISC followed by microarray analysis or high-throughput sequencing
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