
Why Reproducibility?
Sources of Variability in 
Metabolomics Studies

Inter-lab variability in:
- Real features vs. artifacts
- Metabolite relative abundances
- Metabolite annotations

IROA TruQuant 
95/5 C13/C12 labels: spectral 
pattern only in biologically derived 
features à 

• retain real features
• compare against internal 

standards for relative 
abundances

• use mass spectral patterns 
for consistent annotations

Agnostic to LC-MS platform or 
extraction protocol

Evaluate the reproducibility of the IROA TruQuant metabolomic profiling platform across multiple labs
Differentiate heterogenous sample mixtures using metabolomic profiles generated using the TruQuant platform

Reproducibility of metabolomic profiles generated using the TruQuant platform in a 
multi-lab “round robin” study design
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Round Robin Overview
using TruQuant preparation and standards

Goals

Intra-Lab Quality Control
Correlations of 
Duplicates
Distribution of correlations 
of metabolite intensities 
between duplicate samples 
(red) and random sample 
pairs (blue). 

Sample Group Clustering

Unsupervised Clustering of Samples
Unsupervised random forest clustering of normalized 
metabolite data from all labs reveals anticipated clustering by 
sample group with pure samples clustering farthest from 
each other and mixtures clustering toward the middle. 

Conclusions & Future Directions
The TruQuant platform enables reproducible metabolomic 
profiling and characterization of heterogeneous sample 
mixtures using unsupervised models.
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sample group

Feature Selection

Features (all points) annotated as L-Lysine in each lab. Pink 
are retained as representative features, selected by 
comparing to an authentic standard run using the same LC 
method (blue); grey are not retained.

Hypothesis
The IROA TruQuant 
platform will enable 
reproducible 
characterization of 
metabolically distinct 
mixtures, despite 
variability in lab-specific 
analytical strategies.

Inter-Lab Reproducibility

Metabolite Correlations by Lab
If a metabolite was detected in a pair of labs, the correlation 
of normalized intensity values for the representative feature 
of that metabolite was calculated between the lab pair. A) 
Correlation values for metabolites (columns) with 
representative features retained in all 8 labs based on 
authentic standards. B) Distribution of correlation values for 
all metabolites detected in lab pairs.
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Input Data

Analyses

The Puzzle
Different adducts are the most 
abundant feature for a given metabolite 
in each lab, making metabolite-to-
metabolite comparisons between labs 
difficult. 

Need to select one representative feature for each metabolite

Selection Criteria
A) Retention time (RT) aligns with 

standard, if available
B) Highest intensity and retention 

index* within one standard 
deviation of the mean retention 
index across all labs for features 
annotated as the metabolite.

*Retention Index =

RT of feature
RT of last eluting 
feature

Example Metabolite

Metabolites

L-Lysine                                                       
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