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Peatlands and their global influence
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Peatland-related model system of interest

Inoculated on N-free media agar

Excised regions and explored the 
metabolic exchanges within the 
tripartite using a multimodal MSI 
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Multimodal MSI methodology employed
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Sample preparation Data acquisition Data analysis

7T FTICR-SIMS

Compass 
Data 
Analysis 

• MS1: RAW to mzML
(MSconvertGUI)

• Peak picking (mMass)
• Convert to CDF
• MSIQuickview*

*Lanekoff et al., Anal. Chem. 2012, 84, 8351
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Sieve

Surfactin+K

Improved MALDI sample preparation using an 
automated sprayer

Culturing

Matrix application and dehydration

Yang et al., J. Bacteriol. 2012, 194, 6023

Sieve: Universal 
MALDI matrix HTX: CHCA HTX: DHB

Anderton et al., JASMS 2016, 27, 556-559
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Correlative LESA-FT-MSI
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LESA MSn increases confidence in 
molecular identification

LESA sampling configuration, 
post-MALDI MSI
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1394 sample-related ions detected
104 ion correlating with MALDI-MSI list

*+33 more sample-related peaks 
detectable in MALDI-MSI*
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Detection of inversion of growth factors
Homospermidine or Aminopropylcadaverine

(m/z 160.0802)

Weston_LESA_Day8_UNI_Cyano_P10_13Feb17_Infuse #9-640 RT: 0.04-3.13 AV: 4 NL: 2.06E6
T: Average spectrum MS2 160.18 (9-640)
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T: Average spectrum MS2 160.18 (6-200)
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Providing spatial confirmation to detected 
metabolites 
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Detection of distinctive sugars 
originating from different species
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Disaccharide (m/z 365.1052)
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MS3 to differentiate
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High spatial resolution FTICR-SIMS
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Revealing molecules invisible to MALDI

glutamylalanine (m/z 219.0965)

LESA-FT-MSI 
limited lateral resolution, high molecular ID confidence
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Summary
Multimodal MSI provided insight into metabolic 
exchanges within the peat moss ecosystems

Illuminating mechanisms related to linkages in carbon and 
nitrogen cycling (e.g., sugar and amino acid metabolism)
Provided evidence of mode of action of members in simplified 
community

LESA-MSn proved to be a powerful complementary MSI 
modality, providing an orthogonal analysis method 
capable of providing increased confidence in molecular 
identification and spatial distribution.


