
 

 

1 | P a g e  
 

Theta model of replication- Prepared by Nitin Swamy, Department of biotechnology, St. Aloysius College (Auto), Jabalpur 

Theta model of replication 

Theta model of DNA Replication  
A Theta structure is an intermediate structure formed during the replication of a circular DNA 

molecule (prokaryote DNA). Two replication forks can proceed independently around the DNA 

ring and when viewed from above the structure resembles the Greek letter "theta" (θ). Originally 

discovered by John Cairns, it led to the understanding that bidirectional DNA replication could 

take place.  

 
Figure: - The interpretive diagram to the right uses red to represent labeled DNA and blue to represent unlabeled parental DNA. 

In 1968, J. Cairns developed a technique employing a combination of microscopy and 

autoradiography that made it possible to visualize the replication of the chromosome of E. coli. 

Cairns placed E. coli cells in a medium containing 3H—thymine (tritiated -thymidine was 

incorporated into the DNA as the chromosome was replicated in successive generations of cells). 

E. coli were removed from the medium after various periods of incubation and gently lysed to 

release the chromosome from the cell (since the shear forces created by harsh lysis break the 

chromosome into small pieces). The chromosomes were then transferred to glass slides and coated 

with a photographic emulsion sensitive to the low-energy beta-particles emitted by the 3H-

thymidine. After exposing the emulsion to the beta rays, the emulsion was developed and 

examined by light microscopy. Wherever decay of labelled thymidine had occurred in a 

chromosome, the emulsion was exposed and created visible grains. A chromosome not engaged in 

replication appeared as a circular structure formed from a close succession of exposure spots. 

Chromosomes 'caught in the act- of replication gave rise to what are called theta configurations 

because they have the appearance of the Greek letter theta. The theta structures reveal the 

positions of the replication forks in the circular chromosomes. Results showed that the radioactive 

thymidine was incorporated into both forks of the theta structure, not just one, indicating synthesis 

at both forks in opposite directions around the loop. Hence, the replication can be bidirectional. 



 

 

2 | P a g e  
 

Theta model of replication- Prepared by Nitin Swamy, Department of biotechnology, St. Aloysius College (Auto), Jabalpur 

Theta model of replication 

Figure: Detailed description of the theta mode of DNA replication. 
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Disclaimer: this article is a non-profitable venture its only purpose is help students to understand 

concepts. 
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