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European Cancer Moonshot Lund TEAM



European Cancer Moonshot Lund Center



“EU Spalation Center-Lund Univ”
MAX IV Laboratries

EU-Spallation Source “ESS

LU-Institute of Technology 

Structure Labs



Cancer Moonshot  Program

Biggest Cancer Initiative EVER..

Phase 2  - 2022-2027





➢ Catalyse/Unleash Proteogenomic Big Data 

Breakthroughs

➢ Detect Cancer Earlier

➢ Accelerate Trials of New Cancer Therapies/PHARMA

➢ Better Match Patients to Drugs/PHARMA



Central Dogma of Life







The European Cancer Moonshot Center Labs

Fully Automated Biobank -80°C

Robotic Processing

Electronc Surveilance

2D-Barcoding

LINKED TO

Sothern SWEDISH HEALTHCARE
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Melanoma 
Proteome Atlas



Human Melanoma Protein  Atlas

8 Global Medical Centers



Melanoma ProteinExpression & Localisation 



Melanoma 
Therapy Associated Proteins 



Global proteome analysis of FFPE 

and FFT
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Mapping Cancer-Specific Pathways



Personalized Treatment 

Monitoring



Components of Signaling Pathways Through TCR and CD28
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Autophosphorylation-

site Y493

Phosphorylation of Y493 in the activation loop 



Capillary LC coupled to MALDI-TOF MS

• Detection of;  ALGADDSYYTAR its phosphorylation states

• Fractions correspond to 5 fmol - sensitivities down to 50 attomoles achieved

PP



Mass Spectrometry 
Imaging



CROSS-OVER HISTOLOGY & MS-IMAGING
ID-of specific metabolites Lung Cancer Function

*Mask location (red) on H&E 

image showing bronchioles

*Pearson’s correlation index of 

individual m/z values

*Pearson’s correlation sorted 

according to Pearson’s correlation.

*Upper row: representative m/z 

distribution associated with the 

mask

*Lower row: H&E image with m/z 

intensity contour of the mask (red) 

and other locations (blue)

Fehniger, Marko-Varga  
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Mass Spec IMAGING – Surgically Isolated Tumor  

H&E-stained Tumor from Cancer Patient                           Principal Component analysis - MALDI Spectra - Compartments 

Betancourt et al, Sci Rep,  2019



BIG3 Study AstraZeneca
& Region Skåne -2022

Lung Cancer/COPD/Cardiovascular

* Contacted more than 60.000 Patients

* 10.000 passed Questionnaire

* 5.000 Patients Heart & Lung test

* 2300 passed CT Imaging

* 3.7 Million Blood Samples



Lung Cancer - Mode of Drug Action
First LUNG CANCER /COPD Drug Imaging Study  

- Single Cell View



Co-Localization Drug and Protein Target
Study



Localization of Gefitinib  “IRESSA”& Ipratropium



Pancreatic Cancer – Targeting 
Single Cell isolations 

Pirhonen et al., Cancer Res 2022



Regions Distant from malignant cells 
already display Protein Expression 

Changes
Related to lipid transport and metabolism 



Pancreatic Metabolicalic Cross-Talks with its 
Environment 



*Deep Proteomic Analyses from diagnostic specimens of 
operable, treatment naïve PDAC patients

*Widespread Downregulation of Pancreatic Secretory Functions 
Paralleled by High Cholesterol Biosynthetic activity

*Lack of  Prominent Lipid Storage in the Neoplastic Cells 

Discovery within the Study with Impact NOVELTY 



TARGETING Clone Heterogeneity – Melanoma                      

Primary Tumor

“Our New Direction”

Followig Patient Relapses



Tumor 

Heterogeneity

Adressing

Single Cells/Clones



In Summary

• Protein Functionality and variants thereof is KEY in 
Cancer treatment

• Drug Imaging by MS and Single Cell resolution –
FDA standard

• Tumor Clone disposition is a Future focus for 
improved patient outcome

• Current work: adding digital pathology layers and 
AI-based characterization – provide complement 
understanding – improved treatment 
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