
Denaturation and Renaturation of DNA 
Denaturation: 
• Definition: The process by which the double-stranded DNA (dsDNA) separates into single 

strands (ssDNA) due to the breaking of hydrogen bonds between base pairs.

• Causes: 
◦ Heat: Commonly used; DNA denatures at a specific temperature called the melting 

temperature (Tm).

◦ pH extremes or chemical agents (e.g., urea, formamide).


• Effect: Loss of the helical structure; becomes single-stranded and less viscous.

Renaturation (Reannealing): 
• Definition: Reformation of the double-stranded DNA from single strands when favorable 

conditions (temperature, pH) are restored.

• Requirements: 
◦ Complementary sequences.

◦ Slow cooling for proper alignment and base-pairing.


• Importance: Used in hybridization techniques (e.g., Southern blotting, microarrays, DNA-DNA 
hybridization studies).


2. Cot Curves (DNA Reassociation Kinetics) 
Definition: 
• Cot curve is a graph that plots the fraction of single-stranded DNA remaining vs. Cot value 

(product of DNA concentration (Co) and time (t)).

• It is used to analyze the complexity of genomes by studying how quickly DNA sequences 

reassociate (renature).

Cot Value (Co × t): 
• Reflects the reassociation kinetics.

• Low Cot values: fast-renaturing (repetitive) sequences.

• High Cot values: slow-renaturing (unique) sequences.

Interpretation of the Cot Curve: 
• Three main components: 

1. Highly repetitive DNA: Reanneals quickly at low Cot.

2. Moderately repetitive DNA: Intermediate reannealing.

3. Single-copy/unique DNA: Reanneals slowly at high Cot.


Applications: 
• Estimating genome size and complexity.

• Distinguishing repetitive and unique sequences.

• Comparative genomics.

1. Prokaryotic DNA 
• Structure: Typically a single circular double-stranded DNA molecule.

• Location: Found in the nucleoid region (not membrane-bound).

• Genome size: Small (few million base pairs).

• Packaging: 
◦ DNA is supercoiled with the help of DNA-binding proteins (e.g., HU, IHF).

◦ No histones (except in some archaea).


• Plasmids: Small, circular, extrachromosomal DNA; can replicate independently and carry 
beneficial genes (e.g., antibiotic resistance).


2. Viral DNA 
• Diversity in Form: 
◦ Can be single-stranded or double-stranded.

◦ Can be linear or circular.

◦ Can be DNA or RNA (though only DNA viruses considered here).


• Genome Size: Very small.

• Packaging: 
◦ DNA is compactly packed inside a protein shell called the capsid.

◦ Often associated with viral proteins for stability and replication.


• Replication: Depends entirely on host cell machinery.




3. Eukaryotic DNA 
• Structure: Linear double-stranded DNA molecules, organized into chromosomes.

• Location: Contained within a membrane-bound nucleus.

• Genome size: Large and complex (billions of base pairs).

• Packaging: 
◦ DNA is wrapped around histone proteins forming nucleosomes (beads-on-a-string 

structure).

◦ Nucleosomes coil into chromatin fibers and further condense into chromosomes during cell 

division.

◦ Euchromatin: Lightly packed, transcriptionally active.

◦ Heterochromatin: Densely packed, transcriptionally inactive.


4. Organelle DNA 
A. Mitochondrial DNA (mtDNA) 
• Shape: Small, circular double-stranded DNA.

• Location: Inside mitochondria.

• Genes: Encodes some proteins involved in oxidative phosphorylation, along with rRNAs and 

tRNAs.

• Inheritance: Maternally inherited in most organisms.

• Replication: Semi-autonomous – uses some nuclear-encoded proteins.

B. Chloroplast DNA (cpDNA) 
• Shape: Circular double-stranded DNA (similar to prokaryotic genome).

• Location: Inside chloroplasts.

• Genes: Encodes proteins related to photosynthesis, rRNAs, and tRNAs.

• Inheritance: Usually maternal, sometimes biparental.

• Evolutionary origin: Both mitochondria and chloroplasts are thought to have originated via 

endosymbiosis from ancient prokaryotes.


Comparison Table: 
Feature Prokaryotes Viruses Eukaryotes Mitochondria/

Chloroplasts

Shape of DNA Circular Circular/Linear Linear Circular

Location Nucleoid Inside capsid Nucleus Mitochondria/
Chloroplast

Histones No (except 
Archaea)

No Yes No (packaged 
differently)

Genome size Small Very small Large Small

Additional 
elements

Plasmids None Plasmids (rare) None (but 
multiple copies)

Inheritance Asexual Depends on host Biparental 
(mostly)

Mostly maternal


