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Applications of meta-analysis in multi-omics
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Abstract: As a statistical method integrating multi-features and multi-data, meta-analysis was introduced to the field of
life science in the 1990s. With the rapid advances in high-throughput technologies, life omics, the core of which are

genomics, transcriptomics and proteomics, is becoming the new hot spot of life science. Although the fast output of massive
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data has promoted the development of omics study, it results in excessive data that are difficult to integrate systematically.

In this case, meta-analysis is frequently applied to analyze different types of data and is improved continuously. Here, we

first summarize the representative meta-analysis methods systematically, and then study the current applications of

meta-analysis in various omics fields, finally we discuss the still-existing problems and the future development of

meta-analysis.
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Table 1 Summary of meta-analysis tools

Research area Software Introduction
METALM! Implements weighted Z-score method and effect-size based method.
PLINK 4 A free, open-source software for GWAS analysis.
MAGENTAS! Test a specific hypothesis or to generate hypotheses and provides gene set
enrichment analysis.
Genomics CMAES! A commercial package. to do meta-analysis which works in a spreadsheet
interface and also provides forest plots.
[47] Implements multiple effect-size based methods and provides different
Metafor . . .
kinds of graphical displays of results.
Synthesis-view!**) Integrates multiple pieces of information across studies.
IGG3H! Integrates raw GWAS data.
metaArrayl!! Implements meta-analysis of probability of expression.
OrderedListl®* Implements rank product method.
RankProd!'?! Implements rank product method.
Transcriptomics RankAggreg[5 3 Implements various rank aggregation methods.
GODiff>) Investigation of functional differentiation across studies using Gene
Ontology annotation.
Integrative Array Provides data mining and visualization tools to combine studies for simple
Analyzert®”’ co-expression analysis and differential expression analysis.
PTMetal*®! Integrates database search results to identify modification of peptides.
Proteomics Morphinome!®” A database integrates proteins affected by morphine.

motif-x& scan-x°%

Integrates post-translational modification information for predicting.
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