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Chapter 5 

DNA and Genes  
5.1 What is a Gene? 
5.2 Chromosomes
5.3 The Structure of DNA
5.4 How DNA Is Copied
5.5 How Proteins Are Built
5.6 Genetic Mutations

5.4  How DNA Is Copied
DNA must be copied in order for cells to divide and reproduce. This process is called DNA replication. 
How does DNA replication happen? During DNA replication, DNA’s two strands are separated as if the 
spiral ladder were unzipped down the middle. Each strand then serves as a template for building a new 
partner. This is possible because of the way the nitrogenous bases pair—because A always pairs with T, 
and G always pairs with C. As free nucleotides pair up with nucleotides on the template strand, they are 
attached to the new DNA strand. Each new DNA molecule includes one old strand and one new strand, 
and the new DNA molecules are identical to the original (Figure 5.5). 

FIGURE 5.5 
(a) When DNA is copied, the two strands are separated. Each old strand (orange backbone) serves as a 
template for building a new strand (green backbone). 

(b) This photo shows DNA replication in the cell of a fruit fly. Arrows show where the DNA strands have 
been separated and replicated.
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DNA replication always begins at fixed locations within chromosomes. In eukaryotes, replication begins 
simultaneously at many different points in a chromosome, allowing the job to be completed efficiently. It 
takes a human cell a few hours to copy all of its DNA. 

READING CHECK

A molecule of DNA is being copied. The two strands of the molecule are separated. One strand has the 
nucleotides C and T. What nucleotides will bind to those? 

CHECK YOUR ANSWERS 
Following the usual base-pairing rules, a G nucleotide will bind to the C, and an A nucleotide will bind  
to the T. 

This video will help you review DNA structure and DNA replication:

https://www.youtube.com/watch?v=8kK2zwjRV0M&vl=en
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