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From batch to breast cancer subtypes

Harmonization overcomes batch effects between 
different labs, studies, methods and protocols. In 
this case, breast subtypes from two different 
studies of different labs are presented, showing 
that the biological signal is preserved while the 
dataset batch effect is removed.

Before

Amplifying prognostic signal in Lung

By leveraging a larger sample size, this approach enables 
identification of a biomarker that remained undetected 
when analyzing each dataset separately. This finding 
highlights the importance of harmonization for revealing 
previously undiscovered insights, and its applicability 
extends to other applications.

Validation of the novel proteomic 
biomarker is shown within a pan 
cancer cell line dataset, utilizing the 
MEK1 inhibitor Selumetinib. This 
validation underscores the biomarkers 
ability in distinguishing between 
Selumetinib sensitive and resistant cell 
lines, and shows potential for 
treatment in other indications.

Improved biomarker for Selumetinib (MEK1i)

Biomarker signature
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Using the atlas, we found a phosphoproteomic biomarker 
for MEK1 inhibitors, rooted in the downstream signaling of 
BRAF. This biomarker offers a broader perspective by 
encompassing additional mechanisms of pathway 
activation beyond the conventional BRAF or KRAS 
mutations. The analysis reveals that mutations alone may 
not fully account for the downstream signaling intricacies. 
The biomarker achieves a more pronounced survival curve, 
illustrating its effectiveness in capturing the complex 
dynamics of pathway activation.

From mutations to function

Indication expansion potential

Proteomic biomarker exhibits 
considerable potential in identifying 
LSCC patients who may benefit from 
MEKi therapy. Additionally, the analysis 
sheds light on patients from other 
indications where our biomarker 
suggests a potential for therapeutic 
indication expansion and improved 
patient selection.
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Novel ADC targets discovery enabled by protein modification analysisEnhancing patient selection for MEKi with phospho-proteomic signature of MEK activation

Continuously expanding atlas Harmonization reduces technical noise and
enhances biological signal

Proteogenomic clinical atlas with diverse cancers and conditions
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Leveraging the extensive 
proteomic clinical atlas of tumor 
and normal samples, our 
phospho-proteomic biomarker 
demonstrates significantly 
higher activity in tumor samples 
compared to normal ones.

The biomarker captures MEK1 activated tumors that are BRAF/KRAS WT

Summary

● A high quality, routinely updated, clinical atlas of cancer 
proteomics and PTMs is presented.

● Increased sample size translates into qualitative 
improvement, offering unique precision oncology insights:

○ Predictive and prognostic biomarker discovery.

○ Indication expansion.

○ Discovery of new therapeutic targets and combinations.

● Novel ADC target discovery pipeline based on proteomics 
and protein modifications suggest new targets and 
indication expansion for ADC targets under development.

MEK activation biomarker
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Membrane proteins undergo several filtration steps, which 
include differential expression in tumors compared to 
normal tissues at the post-translational modification (PTM) 
level, possessing an extracellular domain, and having 
confident identification through mass spectrometry (MS).

ADC target discovery pipeline

We introduce a novel atlas containing large-scale and harmonized proteogenomic data and demonstrate its use for 
biomarker and target discovery. The atlas contains high-quality datasets of proteomics and post translational modifications, 
derived from clinically annotated patient samples of both disease and normal tissues. It includes samples from cancer 
patients, as well as Crohn's and Colitis disease, and is continuously expanding to include additional indications. The clinical 
annotations incorporate treatments, outcomes and general medical data. The atlas offers insights into patient outcomes 
and drug sensitivities in tumor and normal samples, supporting precision medicine applications.
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MUC16 (CA-125) is a membrane protein utilized as a prognostic 
marker in ovarian cancer. The expression of MUC16 by itself 
does not differentiate between tumor and normal samples. 
However, MUC16 is highly glycosylated in tumor compared to 
normal (8), revealing a potential tumor-normal expression 
window, needed for ADC therapy. 
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Diverse protein markers captured in tumor and biofluid samples

Membrane proteins are widely detected
Clinical proteomic atlas includes most of clinical phase ADC 
targets and identifies potentially targetable membrane 
proteins.

Glycoproteins unlock potential for new ADC 
and radioligand targets

Here, we present protein 
glycoforms with differences 
between tumor and normal 
samples  in ovarian cancer 
patient samples. The 
highlighted red and blue 
dots represent 
glycopeptides from 
membrane proteins, where 
the distinction between 
tumor and normal is not 
evident at the protein level 
and could therefore be 
missed.
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Proteins across a range of 
biological processes and 
themes are captured. Tissue 
analysis identifies 
oncoproteins such as KRAS, 
DNA damage (ATR), 
membrane bound immune 
regulators (PD-L1) and 
immune related (PD1). Blood 
analysis identifies NK/T 
markers (TGFB1), Myeloids 
CSF1) and diagnostic markers 
(MUC16).
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The membrane proteins selected were present in at least two 
of three datasets: the Cell Surface Protein Atlas, Uniprot, and 
COMPARTMENTS database (9).

The atlas is continuously 
expanding by integration of 
data from several sources.
Datasets, study design and 
clinical annotations are 
standardised, followed by data 
processing in a cloud-based 
pipeline. Quality control and 
harmonization are 
subsequently applied. 
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