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Mass Spectrometry
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Gross, J. H. Mass Spectrometry: A Textbook; 2006.
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Pure compound identification.

Molecules structure elucidation.

Molecular mass determination.

Macromolecules sequence.
Drug detection.
Gas control during surgery.
Quality control.

Vorführender
Präsentationsnotizen
Relative intensity represents de abundance of ions detected. 



NEG-ESI
• Acidic functions APCI

• Low to medium polarity 
• Non-polar compounds 
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Ionization

POS-ESI
• Molecular environments where 

phenolic groups can instigate 
intramolecular H-H’s

• γ−pirone containing metabolites
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Objectives

Relation with Natural Compounds in 
Ageing and Regeneration (NAR)

LDB Validation

LDB Elaboration

Outline

• Context
• Lichen Database

Vorführender
Präsentationsnotizen
Knowing this, I can start talking about the aim of this project.



Context
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1996  Huneck and Yoshimura: “Identification of Lichen Substances”

 Thin Layer Chromatography (TLC)

 Accessibility

 Sensitivity

 Resolution 

→ Chemical diversity (up to 1050 known metabolites)

→ Variety of bioactive properties

 Spot test

Chemical Tests | The British Lichen Society (accessed Jun 3, 2020).

Vorführender
Präsentationsnotizen
Compendium of spectroscopic data for over 850 lichen chemicals i.e. TLC retardation factors, IR data, electron impact MS, UV/vis spectra and NMR.
Efforts to update de compendium are limited in the number of analyzed compounds
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Lichen Database

Meet modern metabolomics within lichenochemistry through and open 
access MS/MS library coined for a Lichen Data Base (LDB).

 Chemists Dereplication

 Taxonomist Chemical profiling 

250 
metabolites

Sigifried Huneck’s chemical 
library (Berlín)

Chemical library from 
Rennes Laboratory

Vorführender
Präsentationsnotizen
Assembled in GNPS platform
From a chemist’s viewpoint, this database should help streamlining the isolation of formerly unreported
metabolites. 
From a taxonomist perspective, the LDB offers a versatile tool for the chemical profiling of
newly reported species.
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Objectives

Relation with Natural Compounds in 
Ageing and Regeneration (NAR)

LDB Validation

LDB description

Outline

• Data acquisition
• Networking

Vorführender
Präsentationsnotizen
Knowing this, I can start talking about the aim of this project.
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 309 MS/MS spectra from 250 metabolites:
→ 226 ionized by NEG-ESI.
→ 68 ionized by POS-ESI.
→ 15 ionized by APCI.

Huneck and Yoshimura classification
Data acquisition 

23%

Vorführender
Präsentationsnotizen
Misc. aliphatic acids, diphenylethers, mycosporines, naphtopryranes, N-containing compounds, polyols, monosaccharides and carbohydrates. 
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Networking  
Based on MS7MS similarity (NEG-ESI)

Vorführender
Präsentationsnotizen
The molecular networks tended to cluster according to the compound’s structural classes
Clusters are not unique for each class
1 exhibit close-enough fragmentation processes to belong to a same cluster
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Networking
Based on MS7MS similarity (POS-ESI)
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Objectives

Relation with Natural Compounds in 
Ageing and Regeneration (NAR)

LDB Validation

LDB Elaboration

Outline

• Technical Validation
• Ophiparma ventosa
• Evernia prunastri
• Hypogimnia physodes

Vorführender
Präsentationsnotizen
Knowing this, I can start talking about the aim of this project.



Ophioparma ventosa

Hypogymnia physodes
Ophioparma ventosa (accessed May 18, 2020)

Evernia prunastri

Kindrogan, Perthshire, March 2008

Hypogymnia physodes - lichenology.info - species 
details (accessed May 18, 2020).
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Technical Validation

Vorführender
Präsentationsnotizen
Herbarium of Rennes
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Technical Validation

② GNPS spectral libraries including LDB.

③ GNPS spectral libraries excluding LDB.

① Only LDB.
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11

4

dereplicated

LDB

GNPS+LDB

53 No hit

Vorführender
Präsentationsnotizen
Files were subjected to an Mzmine-GNPS workflow
The extent of advantages offered by the LDB was assessed by comparing the hits between the three dereplication methods.
In the context of lichenology, molecular networks are particularly useful to emphasize characteristic sets of products, also designated as chemo-syndromes.
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Ophiparma ventosa

Ophioparma ventosa (accessed May 18, 2020)

Vorführender
Präsentationsnotizen
As annotations generated by the gap-filling function of MZmine68 (same m/z and RT) are associated with a lesser
degree of confidence, the corresponding tags are ranked as 5 according to the widely accepted metabolomics
confidence levels defined by Schymanski et al.
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Evernia prunastri
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Hypogymnia physodes
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Objectives

Relation with Natural Compounds in 
Ageing and Regeneration (NAR)

LDB Validation

LDB Elaboration

Outline

Vorführender
Präsentationsnotizen
Knowing this, I can start talking about the aim of this project.
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LDB in ARDRE program – NAR project
• LC-MS (high resolution)

• Data dependent LC-MS2

• Comparison of MS2 spectra

• Structure annotation to MS2

spectrum (Database) MS2 spectra
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Dereplication Annotation

*Fabian Mayr report, 2019



LDB in ARDRE program – NAR project

 Fast identification of known metabolites in complex mixtures
 Small crude extract quantities required
 Avoiding isolation procedures of non-interesting compounds

19

 Chirality and position isomers cannot be distinguished
 Minor peaks difficult
 Suitable ion source

Vorführender
Präsentationsnotizen
Natural Compounds in ageing and regeneration (NAR)
Chemo-syndromes: These metabolites are structurally similar because of their biosynthetical interconnections and can therefore be expected to clusterize will form clusters in a molecular network. Such chemosyndromes are often sustained by a major metabolite accompanied by several minor satellite compounds.
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4th June 2020

Thank you for your attention
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