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Mutations: Mistakes in DNA Language
The nature of mutations and their effects on the product can best be demonstrated by a sentence analogy, with letters representing the bases. Let us say that the message of DNA reads:

DIDPAMSEETADSUP?

Or, if set in word triplets (like DNA) to make sense:

DID PAM SEE TAD SUP?

Two kinds of mutation can move the reading frame of the code. Such frameshift mutations disrupt the natural order of the message by shifting the frame forward or back, thus setting the whole sequence off. In deletion, one (or more) base is removed, and the bases all shift left of the deletion point to form new triplets. In our example, removing an E in SEE creates the following frameshift:

E

DID PAM SET ADS UP‑?

In this example, the message still means something. This sort of missense mutation could result in a functional protein in the cell.

If a new base or bases are added to the DNA message, as during insertion, the base combinations must shift right of the insertion point. Thus, if X is inserted before SEE in the original sentence, the following sentence results:

DID PAM XSE ETA DSU P?

This change removes the sense from both the words and the sentence and is an example of a frameshift that could lead to a useless protein and possibly alter cell function. The location of a frameshift can be significant in that it determines how many amino acids will be changed. In general, one occurring near the beginning of a gene will have greater effect than one near the end because it increases the chance for a nonsense mutation to occur by shifting more bases, and changing more amino acids.

Other types of mutations do not necessarily shift the frame in the manner of our previous examples because they are limited to one base or codon and do not affect those in surrounding positions. In an inversion, for example, the order of bases is switched, and only one or possibly two codons are altered. Consider inversion of the letters in SUP:

DID PAM SEE TAD SPU?

With base substitution, one base is removed and replaced with another. This, again, can cause a different codon and amino acid to be added to the protein during translation. If an N were substituted for the final P in the original sentence, the code would read:

DID PAM SEE TAD SUN?

Inversions and substitutions generally have subtler effects than frameshifts. For more work with mutations, see the critical‑thinking questions at the end of Chapter 9.

Microbial mutations serve evolutionary purposes. Scientists at Michigan State University believe they have discovered some of principles that guide that process. This Science Daily (www.science daily.com) article provides a fascinating recap of their findings.

http://www.sciencedaily.com/releases/1999/01/990119080707.htm
