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Abstract

Over-Representation Analysis is widely used for enrichment analysis in metabolomics, but
metabolome data often contains many undetected metabolites, and the treatment of these metabolites
is known to substantially affect the results. In this study, we first organized the treatment of undetected
metabolites in metabolomics using two existing approaches. Ordinary ORA without a background list
may overestimate pathway significance because undetected metabolites are implicitly treated as non-
significant, whereas ORA for detected metabolites provides a reasonable but somewhat conservative
evaluation.

Next, in addition to these two existing approaches, we compared three methods that estimate
undetected metabolites: naive ORA, weighted ORA, and shrinkage ORA. The results suggested that
these three methods are more conservative than ordinary ORA but allow significance to be detected
more readily than ORA for detected metabolites, and may provide evaluations closer to the ideal results

that would be obtained if all metabolites were detected.
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1. ordinary ORA
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3. ORA with naive inference
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A specific pathway
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Data
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Implementation
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Results and Discussion
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SBHICFAREE LTS T & CRIEABMEZEKICEHE S 2 AlRetE 2 H 2 —77, Ml
ARG D B % % ORA 13Z Y TlEH 525, LCRSFHIZRFHIE & 72 5,
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