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Cellular biology Clinical applications

Minimalistic proteomics



Johannes

Müller

Philipp

Geyer

The proteome landscape of the kingdoms of life
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Making proteomics data actionable...the Clinical Knowledge Graph

Å Accelerating proteomic discoveries in biomedicine

Å Open source tool for data integration, analysis and interpretation 

Å Automated project reports

https:// github.com/ MannLabs/CKG



Geyer, Holdt, Teupser, Mann, MSB, 2017

> 9 mio. Lab-tests

The clinicalplasma proteome
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Plasma Proteome Profiling
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Å >1 billion of the world population is affected by liver disease

Å Viral infection: 5% HBV and 2% HCV in global population

Å NAFLD: ~25% in general population

Å ALD: 10-15% alcoholics or heavy drinkers develop cirrhosis

Å Fibrosis: 6-7% adult population without known liver disease

Å Cirrhosis: 0.27% in the United States

Younossiet al., Hepatology, 2016
Ginèset al., The Lancet, 2016

Scaglioneet al., Journal of Clinical Gastroenterology, 2015

resolution regression

Diagnostic tool for early detection of liver disease is a clinical unmet need



A paired biopsy-plasma proteomics study of alcohol -related liver disease (ALD)
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The spectrum of alcohol related liver injuries 

Steatosis Inflammation Fibrosis

(Southern Denmark University Hospital)

Aim of the study: 

1. To investigate association between liver and plasma proteome under pathological conditions.

2. To identify protein signatures for predicting key pathological features of liver disease.

Cohort information



Liver-plasma proteome integration reveals concordant protein signatures 
across fibrosis stages
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Identified in our 
previous 
NAFLD study



Machine learning reveals protein signatures in plasma for predicting liver 
fibrosis, inflammation and steatosis
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Up to 70% of proteins in the marker panels selected by machine learning algorithm 
had concordant changes in liver and plasma.

Fibrosis ÓF2
14-protein panel

Inflammation ÓI2
9-protein panel

Steatosis ÓS1
28-protein panel





Why we need single cell proteomics



Ultra-high-sensitivity and single-cell proteomics

Sample preparation Liquid chromatography Mass spectrometry

Andreas Brunner



In EvoTip single cell processing

Advantages
- One-pot reaction

- No transfer step

- Peptides directly immobilized

- Peptide elution in ~20 nl volume

- Peptides pushed by single pump 

Bache, Geyer, é, Mann, MCP, 2018

Disclaimer: MM is an indirect investor in Evosep

Evosep for ultra high-sensitivity



Experimental setup
- 5 ng and 1 ng HeLa digest

- 120 min LC gradient

- Matching between runs turned on

- Matched from triplicate 200 ng HeLa runs

Proteins in 5 ng and 1 ng material



Proteomics identified from single cells



Bulk 8 cells 1 cell

The proteome is a stable entity that is maintained qualitatively and quantitatively at the single cell level

Single cells have a shared core proteome

Quantitative reproducibility at the protein level
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Cancer

Eckert M,..., Mann M, Lengyel E 2019, Nature

#ÏÓÃÉÁ &ȟ ȣȟ -ÁÎÎ -ȟ #ÕÒÔÉÓ - ΨΦΧήȟ #ÅÌÌ

Doll S, ..., Mann M, 2018, Mol Oncology

Coscia&ȟȣȟ -ÁÎÎ -ȟ ΨΦΨΦȟ ÁÃÃÅÐÔÅÄȟ * Pathol

Metabolic diseases

Niu L, ... Mann M, 2019, Mol SystBiol.

Niu L, ... Mann M, 2019, in preparation

Neurodegenerative diseases

Liu JJ, ... Mann M, 2018, Science

(Archived) patient tissue samples 
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Horvath and Mann groups
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