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Microbits

Genetic Junk Shop Yields Treasures
In addition to shedding light on human genetic diseases and evolution, human genome mapping has provided some genetic surprises. Perhaps the most startling discovery was that the majority of chromosomal DNA is not made up of genes coding for cell products such as protein or tRNA. Thus, when the total number of genes is estimated to be 100,000, this figure accounts for only about 3% of the total amount of DNA in chromosomes! The other 97% was initially considered functionless and was given the nickname “junk DNA.” Many molecular geneticists were perplexed by this idea and argued that it did not make biological sense to have most of the genome composed of useless DNA. It turns out that they are correct; the so‑called junk DNA actually carries important information. Initial analyses show that this category of DNA may function as chromosome stabilizers, gene regulators, attachment sites for mitotic fibers, and in ribosome assembly.

One subgroup of support DNA* is composed of short sections of highly repetitive DNA, meaning that the same nucleotide sequence is repeated 10 to several thousand times. Three identifiable types are: 

(1) Satellite DNA consisting of 1  — 7 million base pairs located mainly at the ends and centers of chromosomes. It appears to maintain the integrity of chromosomes. 

(2) Minisatellite DNA is a series of 200  — 3,000 base pair repeats scattered throughout the chromosomes. One type, called variable number tandem repeats (VNTRs), is an important type of restriction fragment used in mapping genes and tracing inheritance.

(3) Microsatellites are even tinier (20  — 50 bp) repetitive blocks of DNA. Although the exact function of the last two types has yet to be discovered, it has been shown that mutations in them result in cancers of various types.

Another sort of DNA “filler”familiar from chapter 9 is introns. These are short segments interspersed between the exon regions of genes in most eucaryotic and a few procaryotic cells that do not code for protein. They are transcribed along with the exons but are then snipped out of the mRNA transcript before translation. We now know that introns do in fact serve some purposes. For example, small nucleolar RNAs are introns that appear to play a role in ribosome assembly. Other introns probably belong to a newly discovered class of RNAs that regulate the expression of genes.

Some other mysterious types of DNA are SINEs (short interspersed elements) and LINEs (long interspersed elements). SINEs are 300 bp sections that can be repeated up to 500,000 times. LINEs are longer (7,000 bp), highly repetitive segments. Both interspersed elements are considered to be nonfunctional blocks of DNA perhaps left over from infection by retroviruses or other intranuclear viruses. They behave as transposons, jumping around in the genome and causing disruptions and disease if they insert in the middle of a gene. A cancer of nervous tissue called neurofibromatosis is caused by a SINE. One type of hemophilia has been associated with insertion of a LINE that disrupts the factor VIII gene.
Researchers at the University of California at Davis have learned more about how so-called “junk” DNA actually works. Read this recent article for more information.

http://www-pubcomm.ucdavis.edu/newsreleases/02.01/news_junk_DNA.html
