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Figure 18.2 The basic problems of two-point linkage analysis: Is the disease locus S linked to
the marker M? If so, how close are they, i.e., what is their genetic distance?

A region identified by linkage analysis is usually much smaller than a complete

chromosome, but may still contain tens, or even hundreds of genes. Traditionally

one would try to narrow down the list as much as possible, concentrating on the

genes thought most likely to be causal (based on the known functions and conser-

vation of the genes, and the biology of the disease). These candidate genes would

then be sequenced and studied individually. Today, with new and cheaper technol-

ogy, it is more common to simply sequence all the genes in the linkage region, or

even the complete region including non-coding DNA.

It should be clear from the above that linkage analysis is merely the first of many

steps in mapping a monogenic disease. Nevertheless its importance is hard to

overestimate. The molecular basis of more than 3500 diseases and traits have been

successfully identified so far, most of them with linkage analysis as a vital tool in

the process.

18.3.1 Genetical background
To infer information about the distance between S and a marker M we look for

recombinations between them. The fewer recombinations we observe, the closer

they are likely to be. Distance is usually measured in genetic distance , where the

unit of 1 centiMorgan (cM) corresponds to an expected recombination fraction of

1%. (This unit is derived from 1 Morgan, corresponding to an average of one

recombination between the markers per meiosis.)
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