Creation of an Antibody-based Subcellular Protein Atlas

Protein localization on a subcellular level is essential to map and characterize the human proteome
and to better understand the cellular functions of proteins. Confocal microscopy is a powerful meth-
od for studying the subcellular distribution of proteins, yielding high-resolution images of the most
intricate cellular substructures.

Antibodies produced in the Human Protein Atlas project are used to systematically localize proteins
in three human cell lines of functionally different origin1,2. Four-color images of the protein of interest
and markers for nuclei, microtubules, and endoplasmic reticulum are acquired using high-resolution
confocal microscopy. All images are manually annotated in terms of protein distribution, staining
intensity, and characteristics. In total, 17 different subcellular locations are annotated.

We will discuss the development and progression of a subcellular protein atlas, as part of the Hu-
man Protein Atlas portal (proteinatlas.org). Currently, the subcellular data comprises >50,000 high-
resolution, annotated confocal images corresponding to the analysis of over 8,000 proteins in the
three human cell lines. A global analysis reveals that 85% of the examined proteins are clearly local-
ized, indicating that antibody-based subcellular profiling is a viable approach3. As much as 35% of
proteins localize to multiple subcellular compartments, reflecting the dynamic behavior of cells. Hier-
archical clustering reveals distinct organelle proteomes, common for all three cell lines and a strong
correlation to protein function. Further, we present the development of a platform for systematic
validation of antibody specificity and protein subcellular location using siRNA. The presented atlas
aims to provide publicly available information on subcellular information for all human proteins with
the ultimate aim to facilitate functional studies of proteins.
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