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ABSTRACT

The objective of this work is to develop a novel technique that is simple, rapid 

and has good sensitivity for analysis of the biomolecules.   A combination of affinity 

chromatographic minicolumn with flow injection (FI) technique was successfully 

applied for one step isolation and complete analysis of specific proteoglycans from 

the serum samples.  The minicolumn was packed with antibody (WF6)-coupled gel 

that was used to retain the specific proteoglycans, a potential biomarker for cancer.    

The different pH buffers were used to elute proteoglycans into 2 portions; tris buffer 

pH 7.4 was used to first elute the unbound portion (unspecific proteoglycans) and 

acetate buffer pH 2.0 was then used to elute the bound portion (specific 

proteoglycans).   Following the isolation, Bradford dye binding assay was used to 

determine the amount of protein in proteoglycans both of the specific and unspecific 

portions by forming a color complex that can be detected with a spectrophotometer at 

590 nm.   The molecular weight (MW) range and the activity of the specific 

proteoglycans was shown by using electrophoresis, Western blotting and enzyme 
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linked immunosorbent assay techniques.  The analysis conditions were optimized for 

the best results.   The minicolumn can be used repeatedly over 90 times.  The system 

offers short analysis time with the percentage of relative standard deviation (%RSD) 

of  2.32 %.   It is also useful for reducing the amount of rare samples and reagents that 

are needed for each run.

 The on-line minicolumn with FI technique was used to analyze 6 groups of  

serum samples:  normal, CEA and PSA, prostate cancer, cervix cancer and ovarian 

cancer.  The relative amount of protein in specific proteoglycans could be calculated 

from the peak area.  The amount of specific proteoglycans found in CEA, PSA, 

prostate cancer, cervix cancer and ovarian cancer samples were significantly higher 

than in normal serum (all with p � 0.05).  Among all the groups, ovarian cancer 

showed the highest level of specific proteoglycans, which indicates that the proposed 

technique can differentiate ovarian cancer patients from normal persons.  Therefore, 

this technique has the potential of being used to screen for ovarian cancer.
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