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INTRODUCTION
	 Thymidine kinase 1 (TK1) is a pyrimidine salvage pathway enzyme in-

volved in DNA precursor synthesis and its activity is cell cycle dependent.  
	During uncontrolled cell proliferation TK1 leaks into the blood and forms 

stable aggregates which in turn indicates cell turnover. 
	Serum TK1 activity is an established marker for blood malignancies and  

several available activity based assays include TK-REA and TK-Liasion 1, 2. 
	TK1 forms aggregates in serum with different enzyme activities, and 

especially in subjects with solid tumours there is a large fraction of inac-
tive TK1 protein, leading to decreased discrimination between healthy and 
pathological values 3.

	Antibody based assays provide an alternative way for TK1 measurements, 
with superior sensitivity in samples from solid tumour patients compared 
to the TK1 activity assays 4.

	The AroCell TK 210 ELISA have been demonstrated to provide increased 
discrimination between TK1 serum levels in healthy subjects and those 
with breast cancer 5. 

	This study demonstrated how changing the composition of the zero cali-
brator standard increased the capacity to determine the TK1 protein levels 
in healthy individuals.

CONCLUSION
	Using the improved zero calibrator matrix increased the sensitivity of  AroCell TK 

210 ELISA so that TK1 protein could be detected in sera from more than 95 % 
of healthy persons compared to approximately 50% when using the earlier zero 
calibrator matrix.

	Increasing the accuracy of determining TK1 levels in healthy samples offers the 
potential for better discrimination between healthy and pathological resulting in 
increased clinical value of the assay. 
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RESULTS
	 TK1 protein levels in 271 healthy persons [148 women and 123 men] 

were determined using the AroCell TK 210 ELISA. TK1 protein levels were 
estimated using both a serum matrix based and sample dilution buffer 
based zero calibrators. 

	Using the sample dilution based zero calibrator significantly increased 
the mean TK1 protein levels found in healthy compared to serum matrix 
based zero calibrator [0.25 ng/mL compared to 0.08 ng/mL]. Figures 1A 
and 1B shows the TK1 protein distribution in women and men with the 
different zero calibrators.

HYPOTHESIS
	 A serum matrix is important  that it stabilizes the TK1 protein in assay 

calibrators but it increases the zero calibrator value and reduces the abili-
ty to measure TK1 in sera from healthy persons. 

	Our hypothesis was that an altered composition of the zero calibrator could 
improve the sensitivity of the AroCell TK 210 ELISA for sera with low TK1 
protein levels. 
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TK 210 ELISA PROCEDURE
	 Calibrators, controls and serum samples were diluted 1:1 in the sample 

dilution buffer and incubated at room temperature (RT) for 60 min.
	 Plates with coated antibody were prewashed 4 X 3 min with wash buffer (WB). 
	 Incubate  the plate with prepared calibrators, controls and samples at RT for 2h.
	 Wash 4 X in WB .
	 Add  Biotinylated anti-TK1 antibody diluted in reagent buffer
	 Incubate at RT 60 min.
	 Wash 4 X in WB
	 Add Strep– HRP and incubate for 30 min at RT.
	 Wash 4 X.
	 Add Substrate TMB and Incubate for 15min.
	 Add Stop solution  and measure the absorbance at 450 nM.
	 TK1 protein concentrations were determined by 4-PL analysis.

	Fig 2 shows the age distribution of TK1 protein levels in this group of 
healthy persons, using the serum dillution buffer zero calibrator. Mean 
and median TK1 protein levels for each group are shown in Table 1.  

	Over all the mean TK1 protein levels may be slightly increased  between 
30 to 60 and decresed after 60 years of age, but these differences were 
not statistically significant. 

TK	
  210	
  ELISA	
  (µg/L)	
  

Age	
   N	
   Mean	
   Median	
   SD	
  
61-­‐70	
   12	
   0.22	
   0.24	
   0.08	
  
51-­‐60	
   45	
   0.27	
   0.23	
   0.16	
  
41-­‐50	
   80	
   0.25	
   0.24	
   0.08	
  
31-­‐40	
   120	
   0.24	
   0.24	
   0.08	
  
21-­‐30	
   9	
   0.21	
   0.2	
   0.07	
  

1A. Serum matrix  zero calibrator 1B. Sample dilution buffer zero calibrator Figure 2. Serum matrix  zero calibrator
Table 1. Mean and median TK1 protein levels 
in different age groups
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