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Human proteome or Human proteomes? 





The Human Protein Atlas project 

History 

Started in 2003 as a collaboration between KTH and 
Uppsala University, and made possible by a generous grant 
from the Knut and Alice Wallenberg foundation. 

Vision 

Generate validated protein probes to all the non-redundant 
proteins encoded by the human genome and use these to 
functionally explore the human proteome. 

Goals 

Generate and validate antibodies towards all human 
proteins (a major isoform for each protein encoding gene). 

Create a map of protein expression patterns in cells and in 
human tissues. 

Utilize reagents and protein expression data to identify and 
explore biomarkers of clinical relevance. 

Output at peak production 

8-10 new human proteins/day 
10,000 images/day 
500 Gigabyte of data/day 



High throughput technologies 

The Human Protein Atlas would not be possible without: 
 
• Industry-scale antibody production and validation 

 
• Tissue microarray technology 
 
• Laboratory information management system (LIMS) 



The Workflow within HPA 



Release history: number of genes/antibodies 

v.1.0 v.2.0 v.3.0 v.4.0 v.5.0 v.6.0 v.7.0 v.8.0 v.9.0 v.10.0 v.11.0 v.12.0 v.13.0 v.14.0

Antibodies 718 1514 3014 6103 8832 11274 13154 14506 15598 17298 18707 21984 24028 25039

Genes 659 1364 2657 5063 6844 8489 10118 11260 12238 14079 15156 16621 16975 17005
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Immunohistochemistry 



Immunohistochemistry 

Plasma membrane Microvilli Cilia Extra cellular 

Golgi Endoplasmic reticulum Lysosomes Peroxisomes 

Mitochondria Nuclei Nucleoli Nuclear membranes 



Tissue microarray production 



Tissue microarrays 



Automated immunohistochemistry 



Digital scanning of immunostained TMAs 

20x scanning: 50.000 pixels/inch (one HD-TV per mm) 



Scanning Tissues 

Automated annotation 

Cells 

Manual annotation 

Annotation of images 



”Destiny” 



Curation and Annotated protein expression 





RNA expression profiling of human tissues 



RNA expression profiling of human tissues 





The organ proteomes 
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The Mouse Brain Atlas (new v.14) 









Evidence map of human proteins 



Protein evidence 

- 17,132 protein-coding genes with proteins identified from at least one effort 

- 677 genes (3.3%) lacking experimental evidence of existence 

- 18% of genes with elevated expression lack evidence on the protein level 



Approximately two publications from external users using 
the HPA antibodies every day 

100 antibodies sent every day 
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HJÄRNANS CELLER 
 

Undersök hur olika sorters hjärn-celler ser ut i 
hjärnans olika delar (cortex, lateral ventrikel, 

hippocampus, cerebellum), främst på 
”Normalvävnads atlasen”, men även på 

musatlasen, i de fall de ser intressant ut. 

• AQP4 (glia) 
• ARFGEF1 (neuron) 
• DPP6 (hippocampus) 
• LRPAP1 ( 
• ITPKA (lat. vent) 
• MAP2 (dendriter) 
• NEFL2 (lat. vent)  
• RCN2 (neuron) 
• LIAS (neuron) 
• SLC2A1 (blodkärl) 
• NDUFV2 (hippocampus, ependym) 
• SCGN (cerebellum) 
• SAYSD1 (mouse) 


