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Chapter I.IV 
Outline of the thesis 

 
Blood (plasma or serum) and urine can be easily sampled from patients 

and or healthy volunteers and are therefore often the first choice when trying 
to discover novel biomarkers or biomarker patterns to diagnose cancer and 
other diseases. There are, however, drawbacks in using a blood plasma or 
serum such as the masking  of low-abundance by high-abundance proteins and 
the possible effect of sampling and sample handling procedures (e.g. different 
times and conditions for blood clotting). A review of the current techniques 
dealing with blood proteomics in blood is given in Chapter I.I. Practical details 
of the protocol used for analyzing blood serum is given in Chapter I.III. 

The LC-MS method to analyze serum is presented in Chapter II. Two 
sample preparation methods were tested in terms of their efficiency to deplete 
high-abundance serum proteins and how they affect the repeatability of the 
LC–MS analysis. The first method comprised depletion of human serum 
albumin (HSA) on a column that contained dye ligand and immunoglobulin G 
(IgG) on an immobilized protein support followed by tryptic digestion, 
fractionation by cation-exchange chromatography, trapping on a C18 column 
and reversed-phase LC–MS. The second method included depletion of the six 
most abundant serum proteins based on multiple immunoaffinity 
chromatography followed by tryptic digestion, trapping on a C18 column and 
reversed-phase LC–MS. 

Chapter III describes an application of a miniaturized, microfluidics-based 
LC-MS system (chip-LC-MS). It is shown that chip-LC-MS has at least twice the 
resolution of the standard capillary LC-MS method described in Chapter II. 
Two protocols were compared side-by-side. As a control, some samples were 
spiked with horse heart Cytochrome C. Further statistical analysis allowed 
discrimination between control and spiked samples. 

Since blood is a multifunctional, complex  physiological fluid, its state and 
composition will change under the influence of external factors. In Chapter IV 
the influence of clotting time on protein composition of serum samples was 
studied. It appeared that variation in clotting time between 1 and 8 hours had 
only a minor effect on the overall serum composition. However, the 
concentration of fibrinopeptides varied significantly, as expected, since they 
are directly involved in the clotting process. 

Chapter V describes a more comprehensive approach to evaluate the 
influence of various pre-analytical parameters on the serum proteome. We 
applied a factorial design to assess the importance of seven factors, including 
the level of hemolysis, the clotting time, and storage conditions. 

Chapter VI describes the analysis of serum samples from cervical cancer 
patients before and after treatment using the methodology mentioned above, 
followed by data processing and statistical data analysis. While we did not 
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discover major changes in the serum proteome using this method, some 
changes in proteins composition were found in samples taken before and after 
medical treatment, the significance of which are being further investigated. It is 
thus demonstrated that the described methods are applicable to highly 
complex body fluids such as serum and that further studies into the relevance 
of the discovered changes of the serum proteome are warranted. 

 






