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MALDI: A Nobel Prize Technique to celebrate 50 years of Mass Spectrometry

Various faces of MALDI – Application stories from all over Europe



Different locations – different stories
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MALDI in Archeology

⚫ After manufacturing the 
origin of fibres and bones is 
not visible anymore.

⚫ Scientific interest which 
animals were kept / hunted



Workflow to identify proteins

⚫ Extract proteins from 
sample.

⚫ Digest Proteins into 
characteristic 
fragments.

⚫ Peptide Mass Fingerprint 
(PMF)

⚫ Comparison with 
reference spectra / 
data base

Protein
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Identification

Peptides



Example

⚫ Mass spectra of 
reference and 
historical sample

⚫ Characteristic peaks 
identified Caribou as 
origin of the fishing 
line fibre



Similar approach

Quantification of Cashmere in fibre mixtures



Different locations – different stories

Israel

Israel

Albania

Monte-
negro

Serbia

Switzerland

North Sea

Atlantic Ocean

Mediterranean Sea

Denmark

Finland

Poland

France

Germany

Spain
Portugal

Greece

Italy

Austria

Czech Republik

Estonia

Latvia

Lithuania

Belarus

Ukraine

Romania

Hungary

Moldova

Bulgaria

Russia

Ireland
United Kingdom

Slovenia

Croatia

Bosina/
Herze-
govina

Mace-
donia

Norway

Nether-

lands

Belgium

Luxembourg

Malta

Sweden

Slovakia



MALDI imaging in clinical research

⚫ Inflammatory bowel diseases (IBDs) are chronic and relapsing inflammatory 

conditions of unknown aetiology

⚫ Subgroups: ulcerative colitis (UC) and Crohn’s disease (CD)

⚫ Current treatments are not universally effective and can have severe adverse effects

⚫ Early detection and precise identification of the type of disease is important in order 

to apply the correct treatment

Anal Bioanal Chem (2015) 407:4697–4708.

ELEL: epithelial layer

LP: Lamina propria

MM: muscularis mucosae

C: crypt

C



Method

⚫ Human colon tissues from healthy and Crohn’s disease 

⚫ Sublimation of DAN (1,5-diaminonaphthalene, DAN) for negative-ion detection 

⚫ MALDI-7090™ MALDI-TOF-TOF mass spectrometer (10 µm laser spot size)

⚫ MALDI-MS/MS with HE-CID → a full structural elucidation of the fatty acid chains 

and positioning of the double bonds



Data Analysis using IMAGEREVEAL MS



IMAGEREVEAL MS – PLS Analysis 



IMAGEREVEAL MS – PCA Analysis
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Results – Crohn’s vs Control 
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Results – Crohn’s vs Control 
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MALDI-MS/MS – m/z 885.5 (PI(38:4))
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MALDI-MS/MS – m/z 885.5 (PI(38:4))
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Identification of double bond positions



MALDI-MS/MS – m/z 885.5 (PI(38:4))
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m/z 885.54⚫ Largest change of lipid expression 

related to Crohn’s in lamina propria

⚫ Infiltration of immune cells into 

lamina propria due to chronic 

inflammation

⚫ PI(38:4) large reservoir of 

arachidonic acid

➢ Involved in signaling inflammation



MALDI-MS/MS
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Different locations – different stories
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Polymers in paints

⚫ Different polymers are used in paints
⚫ Interpretation of homopolymer ions:

⚫ AnEC
⚫ A repeating unit
⚫ n number of repeating units
⚫ E combined end group
⚫ C Adduct of Cation donator

⚫ Distribution statistics (some examples):
⚫ Mw weight average molecular weight
⚫ PD polydispersity



MALDI spectrum of polymer sample



Polymerix Software



Polymerix Software



Polymerix Software



More options of Polymer analysis

⚫ Copolymer analysis:
⚫ AnBmEC
⚫ Two different repeating units
⚫ For each signal the software calculates a polymer formula

⚫ Biopolymers
⚫ Polymers in Fabrics / Leathers
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… for your attention!
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Thank you!

Questions?
asc@shimadzu.eu


