Talaro, Foundations of Microbiology, 4e

Ch 9     1

microbits

Palindromes–Word Games with the Language of DNA
Intriguing components of DNA structure are the numerous palindromic sequences present throughout the molecule. In language, a palindrome is a word, phrase, or sentence that reads the same both forward and backward: for example, radar; madam I’m Adam; too hot to hoot; and poor Dan is in a droop. A DNA palindrome, also called an inverted repeat, might read as follows:

GCTAGC

CGATCG

Unlike words, a DNA palindrome occurs not in a single line but in the order of bases in the two complementary strands, with the top strand being read from left to right and its complement being read from right to left.

DNA palindromes vary in size from a few bases to several hundred and appear to have a number of functions. They can, for instance, be regulatory, providing a starting site for DNA replication or serving as a binding site for enzymes and other molecules that govern genetic expression. Inverted repeats can also permit loops to form in supercoiling DNA, thereby relieving tension on the molecule. Of great significance is the discovery of special enzymes of bacterial origin called restriction endonucleases, which hydrolyze, or nick, DNA internally at sites of palindromic sequences. These enzymes recognize foreign DNA and are capable of snipping it apart at these sites. In the bacterial cell, this ability protects against the incompatible DNA of bacteriophages or plasmids. In the biotechnologist’s lab, the enzymes can be used to cleave DNA at desired sites and are a must for the techniques of recombinant DNA technology (see chapter 10).
