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Example 1 

[0070] In this section, examples of experiments using the quantitation method according to 

various embodiments are described.   

[0071] In this example, the Assay and Primer = targeted 4 cancer promoter regions, each 

with different primer sequences as follows: 

 

[0072] Master Mix = SYBR®Select Master Mix 

[0073] Sample = Synthetic Templates  

[0074] Assay 1 = Primer G, Assay 2 = Primer A 

 

[0075] To generate samples of various methylation levels, the AllC and AllU templates were 

mixed at specific ratios.  12 levels of methylation states were generated : 100%, 99%, 90%, 75%, 

60%, 50%, 35%, 20%,10%, 5%, 1% and 0%. 

[0076] An exemplary plate layout is illustrated in FIG. 4.  

[0077] Replicates = 2 technical replicates.  10uL reaction mix per well.   
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CLAIMS 

 

1. A computer-implemented method for quantitation of biological material in a 

biological sample, the method comprising: 

receiving amplification data from amplification of a first and a second reference 

sample using PCR (Polymerase Chain Reaction);  

receiving amplification data from amplification of a biological sample using PCR; 

determining a specific PCR efficiency from the received amplification data from 

amplification of the first and second reference sample; 

determining a relative PCR efficiency for the biological sample; and  

determining a quantity of biological material in the biological sample using the 

relative PCR efficiency, wherein the relative PCR efficiency is determined with the following 

equation: 

, 

wherein S1A1 represents a first assay for a reference gene, S2A2 represents a second 

assay for a target gene, CT100%S1A1 represents a cycle threshold of the first assay, CT100%S2A2 

represents a cycle threshold in the second assay, εS1A1 is the specific PCR efficiency of the first 

assay, and εS2A2 is the relative PCR efficiency of the second assay. 

2. The method of claim 1, comprising the step of amplification of a first and a 

second reference sample, wherein a first and a second state are defined for the respective first 

and second reference sample, and wherein the amplification of the first and second reference 

sample is performed with a single primer assay specific for either of the two states. 

3. The method of claim 1, wherein the quantity of biological material relates to a 

methylation level of the biological sample. 

4. The method of claim 3, wherein the methylation level of the biological sample is 

determined by the following equation: 
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, 

wherein х% is the methylation level of the biological sample, CTR1 is a reference 

cycle threshold of a reference sample having a methylation level of 100%, and CT1 is a cycle 

threshold of the biological sample.  

5. The method of claim 1, wherein the quantity of biological material relates to 

determining a genotyping result. 

6. The method of claim 1, wherein the quantity of biological material relates to 

determining a copy number variation result. 

7. The method of claim 1, further comprising: 

receiving amplification data from amplification of a third reference sample; and  

determining the efficiency from amplification of the first, second, and third reference 

sample. 

8. The method of claim 7, wherein a first and a second state are defined for the 

respective first and second reference sample, and wherein the amplification of the first, second, 

and third reference sample is performed with a dual primer assay specific for both states. 

9. A computer-readable storage medium encoded with processor-executable 

instructions for quantitation of biological material in a biological sample, the instructions 

comprising instructions for: 

receiving amplification data from amplification of a first and a second reference 

sample using PCR (Polymerase Chain Reaction);  

receiving amplification data from amplification of a biological sample; 

determining an efficiency from the received amplification data from amplification of 

the first and second reference sample; 

determining a relative PCR efficiency for the biological sample; and  

determining a quantity of biological material in the biological sample using the 

relative PCR efficiency, wherein the relative PCR efficiency is determined with the following 

equation: 
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wherein S1A1 represents a first assay for a reference gene, S2A2 represents a second 

assay for a target gene, CT100%S1A1 represents a cycle threshold of the first assay, CT100%S2A2 

represents a cycle threshold in the second assay, εS1A1 is the specific PCR efficiency of the first 

assay, and εS2A2 is the relative PCR efficiency of the second assay. 

10. The computer-readable storage medium of claim 9, wherein a first and a second 

state are defined for the respective first and second reference sample, and wherein the 

amplification of the first and second reference sample is performed with a single primer assay 

specific for either of the two states. 

11. The computer-readable storage medium of claim 9, wherein the quantity of 

biological material relates to a methylation level of the biological sample. 

12. The computer-readable storage medium of claim 11, wherein the methylation 

level of the biological sample is determined by the following equation: 

, 

wherein х% is the methylation level of the biological sample, CTR1 is a reference 

cycle threshold of a reference sample having a methylation level of 100%, and CT1 is a cycle 

threshold of the biological sample.  

13. The computer-readable storage medium of claim 9, wherein the quantity of 

biological material relates to determining a genotyping result. 

14. The computer-readable storage medium of claim 9, wherein the quantity of 

biological material relates to determining a copy number variation result. 

15. The computer-readable storage medium of claim 9, wherein the instructions 

further comprise instructions for: 

receiving amplification data from amplification of a third reference sample; and  
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determining the efficiency from amplification of the first, second, and third reference 

sample. 

16. The computer-readable storage medium of claim 15, wherein a first and a second 

state are defined for the respective first and second reference sample, and wherein the 

amplification of the first, second, and third reference sample is performed with a  dual primer 

assay specific for both states. 

17. A system for quantitation of biological material in a biological sample, the system 

comprising: 

a processor; and 

a memory configured to store processor-executable instructions for: 

receiving amplification data from amplification of a first and a second 

reference sample using PCR (Polymerase Chain Reaction);  

receiving amplification data from amplification of a biological sample; 

determining an efficiency from the received amplification data from 

amplification of the first and second reference sample; 

determining a relative PCR efficiency for the biological sample; and  

determining a quantity of biological material in the biological sample using 

the relative PCR efficiency, wherein the relative PCR efficiency is determined with the 

following equation: 

, 

wherein S1A1 represents a first assay for a reference gene, S2A2 represents a second 

assay for a target gene, CT100%S1A1 represents a cycle threshold of the first assay, CT100%S2A2 

represents a cycle threshold in the second assay, εS1A1 is the specific PCR efficiency of the first 

assay, and εS2A2 is the relative PCR efficiency of the second assay. 

18. The system of claim 17, wherein a first and a second state are defined for the 

respective first and second reference sample, and wherein the amplification of the first and 
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second reference sample is performed with a single primer assay specific for either of the two 

states. 

19. The system of claim 17, wherein the quantity of biological material relates to a 

methylation level of the biological sample. 

20. The system of claim 19, wherein the methylation level of the biological sample is 

determined by the following equation: 

, 

wherein х% is the methylation level of the biological sample, CTR1 is a reference 

cycle threshold of a reference sample having a methylation level of 100%, and CT1 is a cycle 

threshold of the biological sample.  

21. The system of claim 17, wherein the quantity of biological material relates to 

determining a genotyping result. 

22. The system of claim 17, wherein the quantity of biological material relates to 

determining a copy number variation result. 

23. The system of claim 17, wherein the instructions further comprise instructions for: 

receiving amplification data from amplification of a third reference sample; and  

determining the efficiency from amplification of the first, second, and third reference 

sample. 

24. The system of claim 23, wherein a first and a second state are defined for the 

respective first and second reference sample, and wherein the amplification of the first, second, 

and third reference sample is performed with a dual primer assay specific for both states. 

 

 

 

 

 


