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Genetics
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Fig. 6. Karyotype. Microscopic examination of chromosome size and banding patterns allows
medical laboratories to identify and arrange each of the 24 different chromosomes (22 pairs of
autosomes and one pair of sex chromosomes) into a karyotype, which then serves as a tool in the
diagnosis of genetic diseases. The extra copy of chromosome 21 in this karyotype identifies this
individual as having Down's syndrome.

Mapping and Sequencing the Human Genome

A primary goal of the Human Genome Project is to make a series of descriptive diagrams—
maps—of each human chromosome at increasingly finer resolutions. Mapping involves
(1) dividing the chromosomes into smaller fragments that can be propagated and char-
acterized and (2) ordering (mapping) them to correspond to their respective locations on
the chromosomes. After mapping is completed, the next step is to determine the base
sequence of each of the ordered DNA fragments. The ultimate goal of genome research is
to find all the genes in the DNA sequence and to develop tools for using this information in
the study of human biology and medicine. Improving the instrumentation and techniques
required for mapping and sequencing—a major focus of the genome project—will increase
efficiency and cost-effectiveness. Goals include automating methods and optimizing
techniques to extract the maximum useful information from maps and sequences.

A genome map describes the order of genes or other markers and the spacing between
them on each chromosome. Human genome maps are constructed on several different
scales or levels of resolution. At the coarsest resolution are genetic linkage maps, which
depict the relative chromosomal locations of DNA markers (genes and other identifiable
DNA sequences) by their patterns of inheritance. Physical maps describe the chernical
characteristics of the DNA molecule itself.



