and Y pair.) Chromosomes contain roughly equal parts of protein and DNA; chromosomal
DNA contains an average of 150 million bases. DNA molecules are among the largest
molecules now known.

Chromosomes can be seen under a light microscope and, when stained with certain dyes,
reveal a pattern of light and dark bands reflecting regional variations in the amounts of A
and T vs G and C. Differences in size and banding pattern allow the 24 chromosomes to
be distinguished from each other, an analysis called a karyotype. A few types of major
chromosomal abnormalities, including missing or extra copies of a chromosome or gross
breaks and rejoinings (translocations), can be detected by microscopic examination;
Down's syndrome, in which an individual's cells contain a third copy of chromosome 21, is
diagnosed by karyotype analysis (Fig. 6). Most changes in DNA, however, are too subtle to
be detected by this technique and require molecular analysis. These subtie DNA abnor-
malities (mutations) are responsible for many inherited diseases such as cystic fibrosis and
sickle cell anemia or may predispose an individual to cancer, major psychiatric ilinesses,

and other complex diseases.
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Flg. 5. Gene Expression. When genes are expressed, the genstic information (base sequencs} on DNA is first transcribed
{copied) to a molecule of messenger ANA in a process similar to DNA replication. The mRNA molecules then leave the cell
nucleus and enter the cytoplasm, where triplets of bases (codons) forming the genetic code specify the particular amino acids that
make up an individual protein. This process, called translation, is accomplished by ribosomes (cellular components composed of
proteins and another class of RNA) that read the genstic code from the mRANA, and transfer RNAs (tRNAs) that transport amino
acids to the ribosomes for attachment to the growing protein. (Source: see Fig. 4.)
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