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HOW COMPLEX IS THE METABOLOME?
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CHEMISTRY VS BIOLOGY
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FROM SPECTRUM TO BIOCHEMISTRY



FROM SPECTRUM TO BIOCHEMISTRY



PATHWAY MAPPING



NETWORK ANALYSIS



WE ARE ALL DIFFERENT
EU-FT-ICR-MS
Advanced Users School
Lisboa, April 2019



THE REAL FINGERPRINT



DISCRIMINATION 
OF GRAPEVINE 
GENOTYPES



SAMPLE PREPARATION



DISCRIMINATION OF RESISTANT AND SUSCEPTIBLE GRAPEVINE GENOTYPES

New cultivars with 
good berry quality and 

a high degree of 
resistance against 

downy mildew

V. vinifera 
Susceptible

Wild Vitis (V. riparia)
Resistant

X

What producers 
want

The problem

The goal:
To shorten this time, 
by uncovering biomarkers
for downy mildew resistance

The screening process 
for disease resistance 

and grape quality
takes 2-3 years!



Separation between V. vinifera and wild Vitis only based on their metabolic composition

Vitis vinifera 
cultivars

Wild Vitis 
species

V. vinifera, Susceptible

Wild Vitis, Resistant

DISCRIMINATION OF RESISTANT AND SUSCEPTIBLE GRAPEVINE GENOTYPES



Resistant Susceptible

Discriminating compounds between resistant and 
susceptible genotypes identified
Activation of different metabolic pathways

DISCRIMINATION OF RESISTANT AND SUSCEPTIBLE GRAPEVINE GENOTYPES



LAR2 expression analysis by qPCR

Catechin emerged as a promising 
biomarker of susceptibility

1.17.1.3

Leucoanthocyanidin reductase 2

(LAR2)

DISCRIMINATION OF RESISTANT AND SUSCEPTIBLE GRAPEVINE GENOTYPES

Resistant Susceptible



Male                             Female

Plant images from 

Scientific Reports | (2020) 10:18993

https://doi.org/10.1038/s41598-020-76012-6

DISCRIMINATION OF MALE AND FEMALE WILD GRAPEVINES, V ITIS SYLVESTRIS

Vitis sylvestris

Image from:
Patty Skinkis, Oregon State University

Vitis vinifera



Male                 Female

Discriminating 
compounds 

between male and 
female genotypes 
identified, before 

the appearance of 
flowers

DISCRIMINATION OF MALE AND FEMALE WILD GRAPEVINES, V ITIS SYLVESTRIS



DISCRIMINATION 
OF SINGLE-GENE 
YEAST MUTANTS



BY4741
MATa; his3∆1; 

leu2∆0; met15∆0; 

ura3∆0

Genetically identical
Secondary pathway, not essential
No growth deficiency

∆GLO1

YML004c::KanMX4

∆GLO2 

YDR272w::KanMX4

∆GRE3 

YHR104w::KanMX4

Glycolysis

DISCRIMINATION OF SINGLE-GENE YEAST MUTANTS



DISCRIMINATION OF SINGLE-GENE YEAST MUTANTS



BY4741 ∆GRE3           ∆GLO1         ∆GLO2

Discrimination only based on their metabolic composition
Glutathione was the most discriminating compound
Wider functional and cellular effects elucidated

Glutathione metabolism

DISCRIMINATION OF SINGLE-GENE YEAST MUTANTS



BEYOND GLUTATHIONE



DEVELOPMENT 
OF NEW 
METHODS FOR 
METABOLOMICS 
DATA ANALYSIS



DEVELOPMENT OF NEW METHODS FOR METABOLOMICS DATA ANALYSIS



JOIN US IN 
LISBON FOR 

THE 6TH SHORT 
COURSE ON 
FT-ICR-MS



THE TEAM


