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On the trail of viruses: understanding virus research

Info sheet: primer design

What is the structure of DNA/RNA?

DNA is the carrier of genetic information. This means that it is the blueprint of an organism. All important
information is encoded in the DNA."

DNA consists of individual building blocks called nucleotides (Figure 1®). A nucleotide consists of a
phosphate acid, a sugar and a base. There are four different bases: Thymine, cytosine, adenine and

guanine (Figure 1®), whereby in RNA the base thymine is replaced by uracil. The sugar is the eponym of
DNA or RNA. In DNA, the sugar is a deoxyribose, in RNA a ribose.
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Figure 1: Structure of the nucleotides ® und DNA nucleotide bases
Image courtesy of the author

Each DNA molecule consists of two DNA strands that run antiparallel, i.e. in opposite directions to
each other (Figure 2). The DNA strands are numbered at their ends. They have a 3' and a 5' end. The

numbering refers to the carbon atoms in the deoxyribose or ribose (see Figure 1®).

The two DNA strands are linked to each other via the bases. An adenine base (A) always pairs with
thymine (T) and vice versa, and a guanine base (G) with cytosine (C) and vice versa. Hydrogen bonds
are formed between the bases: two hydrogen bonds per AT pair and three hydrogen bonds per GC
pair (Figure 2). A GC bond is therefore more stable than an AT bond, as more hydrogen bonds are
formed. This is also important for the primers later on."?
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Figure 2: DNA structure and base pairing
Image courtesy of the author

What is a primer?

A primer is an artificial single strand of DNA, that matches a small part of the two DNA strands. It
usually consists of around 15 to 30 nucleotides. It is required during DNA replication and is used in
molecular biology and in medicine for PCR and sequencing.”*®!

What is the function of a primer?

The primer marks the start for the enzyme polymerase, which synthesises DNA strands. Without
such a starting point, the DNA polymerase could not recognise the DNA strand and would
therefore not replicate it.
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In order to produce a primer, the DNA sequence to be analysed must be known. The primers are
produced artificially using computer programs based on the DNA sequence to be analysed. For

this purpose, the number of nucleotides a primer should consist of and the prevailing conditions
during the PCR are determined. The programme then suggests several primers at best.!**7!
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