




Biochemistry cume (2 pages) 

Overview: A group of enzymes selectively methylate CpG dinucleotides in the human genome.  

The enzymes methylate CpG at
 
the carbon-5 position of cytosine, producing 5-meCpG.  

Cancerous cells often contain abnormal patterns of CpG methylation.  Therefore, researchers 

have developed several methods to detect and localize 5-meCpG in normal and cancerous cells 

(reviewed by Kristensen and Hansen, 2009). 

 The cume focuses on a method known as “Methylation-sensitive melting-curve analysis”.  

That method involves several steps:   

 Genomic DNA is isolated and treated with sodium bisulfite under denaturing conditions: 

low pH and high temperatures (Kristensen and Hansen, 2009).   

o Under optimized conditions, cytosine is converted to Uracil (Fig. 1).   

o Under those conditions, 5-meC is not converted to U.   

 After sulfonation and desulfonation reactions, the DNA is purified and subjected to 

Polymerase Chain Reaction (PCR), using appropriate primers.   

 The PCR products are purified and incubated with Ethidium Bromide (EthBr).   

 Subsequently, DNA-melting experiments are performed on the complex of DNA with 

EthBr.  The melting profiles are determined by fluorescence (F).   

 Differential melting curves are obtained by plotting the change of fluorescence (dF/dT) as 

the function of Temperature (Fig. 2).     

 

 Figure 1  

Kristensen LS and  Hansen LL. PCR-based methods for detecting single-locus DNA methylation 

biomarkers in cancer diagnostics, prognostics, and response to treatment. Clin Chem. 55 :1471-

83 (2009)  
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Figure 2 

Cume questions:  

1. What is a DNA melting curve? 

2. How is dF/dT determined to construct a differential melting curve? 

3. Explain how EthBr works in the DNA melting experiments. 

4. In the sequence shown below, a 
*
 marks the position of methylated C residues in a short 

DNA fragments: 

 ----------------AT
*
CGGTCCCT

*
CGTTTAAA-------------------- 

Provide the sequence obtained after sulfonation and desulfonation reactions. 

5. Provide the sequence after several rounds of PCR amplification. 

6. In an experiment, the starting genomic DNA fragment did not contain any methylated 

cytosine.  Subsequent to experimental steps, described in previous page, researchers 

obtained the differential melting curve (labeled 0%) shown in Figure 2. 

In another experiments, 100% of the CpGs in the starting genomic DNA fragment were 

methylated.   Subsequent to experimental steps, researchers obtained the differential 

melting curve (labeled 100%) shown in Figure 2. 

Explain the reason for the differences in the observed curves. 














