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Plant genetic resources as a source of variation

Plant genetic resources (PGR) (wild
relatives, seed banks, germplasm
collections) hold a vast pool of genetic
diversity.

Metabolomics provides a high-
throughput tool to profile metabolites
from diverse PGR.
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Metabolomics and Plant Metabolism

Metabolomics is an approach of study that
involves the comprehensive analysis of small
molecules, known as metabolites, present in
biological samples.

Metabolomics is wusually performed by
targeting either a specific cell, a specific
tissue, or the entire organism (shen et al, 2023,

Molecular Plant).
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Primary metabolites
(Development)

e Fatty acids

* Lipids

* Sugars

* Amino acids

e Others

Secondary metabolites
(Environmental Interactions)
* Phenolics

* Terpenes

* Carotenoids

* Flavonoids

Hormones (Regulation)
* Auxins

* Gibberellins

e Jasmonic acids

* Abcisic acid



Metabolomics Approach from Sample Preparation to Data Interpretation
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Metabolomics Techniques

* Gas Chromatography Mass Spectrometry (GC-MS)
* Liquid Chromatography Mass Spectrometry (LC-MS)

Mass analyzers are available; v Electrospray ionization (ESI),
v’Quadrupole, . T
. . v'atmospheric pressure chemical ionization (APCI),
¥ Time-of-flight (TOF), v’atmospheric pressure photo-ionization (APPI)
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Metabolomics Approach from Sample Preparation to Data Interpretation
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Chromatogram Processing and Data Analysis
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* Several free data processing tools are available to automatically _zm -
detect mass features generating chromatographic peaks, and MZm|ne

compare peak intensities across multiple samples, as a proxy for Pmm——es e - I I II I II
metabolite concentration. ’l AT ] Al B ] I II III
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* Accurate mass and fragmentation measurements, combined LJIL
with informative data, are obtained using various software tools S
for metabolite annotation, including R packages such as;

CAMERA

RAMclust

xMSannotator

MetAssign

AN NI NN



Chromatogram Processing and Data Analysis
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From chromatogram to analyte to metabolite. How to
pick horses for courses from the massive web
resources for mass spectral plant metabolomics
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Table 1 The recent metabolomics databases
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Metabolomics Approach from Sample Preparation to Data Interpretation
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Data Analysis
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Applications of Metabolomics for PGR

Trait Discovery

In breeding

Nutritional
improvement

Metabolomics for PGR

Metabolic network
insights

Genomics and QTL
Genomics mapping to identify
candidate genes
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Thank you for your attention!
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