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DNA denaturation and renaturation

ÅThe two strands in the double-helix form of DNA 

separate (denature) by heating to near 90 oC.

ÅWhen the two strands re-join, it is called 

renaturation or annealing.



ÅDouble stranded DNA that has a high GC 

content will melt (denature) at a higher 

temperature than strands with high AT content:

ïG:C pairs have 3 H bonds

ïA:T pairs have 2 H bonds

ÅCurrent view is that the increased stability of GC 

regions is due to stacking interactions, rather 

than the extra hydrogen bond.



Melting temperature Tm for DNA is affected by GC content, pH, 

and other factors



DNA renaturation

ÅWhen the two strands re-join, it is called 

renaturation or annealing.

ÅRenaturation is fastest near 25 oC, but 

rapid annealing may result in mismatches 

of bases in the two strands



Figure 3.09 Renaturation of DNA.



ÅIf you are a bacterium living in a hot spring 

near 90 oC in Yellowstone, would you want 

more or less G:C in your chromosomes?



ÅSingle stranded DNA may fold over and 

anneal to itself, forming secondary 

structures.

Many laboratory methods for manipulating DNA (such as 

PCR and gene expression microarrays) involve 

annealing, so they are affected by GC content, 

temperature, and secondary structure.



ÅShort single-stranded nucleic acids (either RNA 

or DNA) can hybridize with much longer single-

stranded molecules, provided that they find a 

complementary region.

ÅThis is the principle behind probes that can be 

used to identify a specific sequence in a long 

sequence or mixture of sequences.

ÅAlso the basis RNA interference used to block 

gene expression and treat disease



Figure 3.10 Procedure for detecting a specific nucleic acid sequence through hybridization of a radioactive probe.



From mRNA to cDNA

ÅWhen a gene is expressed, it produces 

messenger RNA (mRNA) which encodes 

the protein

ÅWe can isolate mRNA from the cell to 

determine which genes are being 

expressed

ÅmRNA is unstable, so we convert it to its 

complementary DNA (cDNA)



From mRNA to cDNA


