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Abstract

In the field of proteomics, proteins are analyzed and quantified in high
numbers. Protein analysis is of great importance and can for example generate
information regarding protein function and involvement in disease. Different
strategies for protein analysis and quan- tification have emerged, suitable for
different applications. The focus of this thesis lies on protein identification and
quantification using different setups and method development has a central
role in all included papers.

The presented research can be divided into three parts. Part one describes
the develop- ment of two different screening methods for His6-tagged
recombinant protein fragments. In the first investigation, proteins were
purified using immobilized metal ion affinity chro- matography in a 96-well
plate format and in the second investigation this was downscaled to nanoliter-
scale using the miniaturized sample preparation platform, integrated selective
enrichment target (ISET). The aim of these investigations was to develop
methods that could work as an initial screening step in high-throughput
protein production projects, such as the Human Protein Atlas (HPA) project,
for more efficient protein production and purification. In the second part of the
thesis, focus lies on quantitative proteomics. Protein fragments were produced
with incorporated heavy isotope-labeled amino acids and used as internal
standards in absolute protein quantification mass spectrometry experiments.
The aim of this investigation was to compare the protein levels obtained using
quanti- tative mass spectrometry to mRNA levels obtained by RNA sequencing.
Expression of 32 different proteins was studied in six different cell lines and
a clear correlation between protein and mRNA levels was observed when
analyzing genes on an individual level. The third part of the thesis involves
the antibodies generated within the HPA project. In the first investigation
a method for validation of antibodies using protein immunoenrichment
coupled to mass spectrometry was described. In a second study, a method
was developed where antibodies were used to capture tryptic peptides from
a digested cell lysate with spiked in heavy isotope-labeled protein fragments,
enabling quantification of 20 proteins in a multiplex format. Taken together,
the presented research has expanded the pro- teomics toolbox in terms of
available methods for protein analysis and quantification in a high-throughput
format.
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