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Researchers observe thousands of protein switches

Each cell in the body comprises approximately 12,000 proteins, which act like small machines to
carry out various cellular processes. Researcher of the Max-Planck-Institute (MPI) in Martinsried
near Munich, Germany, developed the method ‘EasyPhos’ to identify the activity of these proteins
on a global scale. Using this technology, they revealed that the binding of the hormone insulin to
the cell surface affects more than 1,000 proteins. These methods, which rely on mass
spectrometry, enable the identification of the regulation of each of these proteins, and simplifies
the simultaneous analysis of many samples in parallel. Therefore, EasyPhos is a breakthrough in
deciphering the complex processes of healthy and diseased cells. The results were published
today in the prestigious research journal Nature Biotechnology.

When insulin binds to the surface of a cell, a vast number of processes are activated. These allow
the cell to respond to changing nutrient status, for example to absorb glucose after a meal. To enact
these processes many different proteins are needed, which act like small machines within the cell.
Their activity modulated by ‘phosphorylation’ — whereby a small phosphate molecule is added to
the proteins at specific sites acting like a switch.

Researchers in the laboratory of Matthias Mann developed a method, which they called “EasyPhos”
that allows them to identify the phosphorylation of proteins on a large scale within many cell or
tissue samples. Through mass spectrometric analysis, which identifies proteins by their masses,
nearly all proteins can be characterized, even the activation of unknown ones. Their study shows
that binding of insulin at the surface of mouse liver cells leads to activity changes in the
phosphorylation of more than 1,000 of the 12,000 proteins existing in every cell. “In this study, we
used this technology to analyze phosphorylation in a time course, capturing the dynamics of insulin
signaling,” says Sean Humphrey, the lead researcher of the study. Using EasyPhos, only small
amounts of sample are needed, and the procedure is optimized for the measurement of many
different cells or tissue samples. This opens up the technology to a larger number of biological
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applications. With every measurement, the researchers obtain a huge amount of data. They
therefore work closely with computational scientists at the MPI of Biochemistry who develop
specific software to assist with data analysis.

Matthias Mann points out that the analysis of the proteome is of great importance. While genomic
researchers analyze the DNA, which is the blueprint of the proteins, proteomics researchers directly
observe these proteins at work. This technology enables the analysis and understanding of the
complex and dynamic processes within the cells, revealing important insights into these processes.
In the future, EasyPhos will enable the comparison of activation patterns in diseased cells with those
of healthy cells or tissues, and will therefore help to uncover the malfunction and causes of complex
diseases.
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