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Abstract

The detection and analysis of biomolecules, such as proteins, are of great
interest since these molecules are fundamental for life and our health. Due to
the complexity of biological processes, there is a great advantage of studying
proteins in their natural context, for example by using bioimaging. The
objective of this doctoral thesis has been to develop, implement and evaluate
techniques for the use of proteinspecific affinity reagents in diverse bioimaging
platforms for analysis of protein expression in situ in cells and tissues.

To be able to visualize a desired protein in situ using affinity reagents,
reporter labels are needed. A novel technique for labeling of antibodies on
solid phase was developed. This method offers simultaneous purification,
concentration and labeling of an antibody sample, giving highly predictable and
reproducible results, in a miniaturized format.

Another study demonstrates the use of an alternative affinity reagent, the
Affibody molecule, in bioimaging as well as other immunoassays. As a relevant
proof-of-principle, an Affibody molecule binding the HER2 receptor was site-
specificly labeled and employed for analysis of HER2 protein expression in
cells and tissue using immunofluorescence (IF), immunohistochemistry (IHC),
immunoprecipitation and flow cytometry.

Furthermore, it is shown how antibody-based bioimaging approaches can
be applied for systematic analysis of protein expression in terms of subcellular
localization and expression levels in cell lines. The systematic subcellular
localization of nearly 500 proteins was performed using IF and confocal
microscopy. Global analysis of expression levels of nearly 2000 proteins in a
panel of cell lines using IHC and automated image analysis, revealed that most
proteins are expressed in a cell size dependent manner. Two normalization
approaches were evaluated and found to allow for protein profiling across
the panel of morphologically diverse cells, revealing patterns of protein over-
and underexpression, and proteins with stable as well as with lineage specific
expression were identified.

Finally, the value of antibody-based, bioimaging proteomics as a platform
for biomarker discovery is demonstrated. The identification and in depth
study of a candidate biomarker for colorectal cancer, SATB2, is described
using both IHC and IF bioimaging. Results from extended analyses of tumor
biopsies showed that detection of SATB2 protein using IHC provides a
clinically relevant diagnostic tool with high specificity and sensitivity to aid
in diagnosis of colorectal cancer. Furthermore, the study demonstrated a
potential prognostic role of SATB2, as decreased expression was associated
with a significantly shorter overall survival in patients with advanced colorectal
cancer.

Keywords

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4862


ISBN: 978-91-7415-096-4 | Trita-BIO-Report 2008:14 | ISSN 1654-2312
http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4862

Affibody, antibody, biomarker, cell line, cell microarray, colorectal cancer,
confocal microscopy, HER2, immunohistochemistry, immunofluorescence,
light microscopy, protein expression, protein localization, SATB2, tissue
microarray

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4862

