From the web site “Union of concerned scientists”
Biotechnology is a broad term that applies to all practical uses of living organisms—anything from micro organisms used in the fermentation of beer to the most sophisticated application of gene therapy. The term covers applications that are old and new, familiar and strange, sophisticated and simple. 

Traditional Biotechnologies
A prime example of traditional genetic biotechnologies is selective breeding* of plants and animals. The rudiments of selecting plants and animals with desirable traits and breeding them probably go back to the beginning of civilization. Traditional breeding technologies have been immensely successful. These technologies should not be considered passé or out of date. For traits like drought* resistance, they surpass genetic engineering. This is because selective breeding operates on whole organisms—complete sets of coordinated genes—while genetic engineering is restricted to three or four gene transfers with little control over where the new genes are inserted. 

Other traditional non genetic biotechnologies include the fermentation of micro organisms to produce wine, beer, and cheese. Industry also uses micro organisms to produce various products such as enzymes for use in laundry detergents. In an effort to find micro organisms that produce large amounts of enzymes, scientists sometimes treat organisms with radiation or chemicals to randomly produce genetic alterations. The process, called mutagenesis, produces numerous genetic changes in the bacteria, among which might be a few that produce more of the desired product.
New Biotechnologies

Mammalian cloning is a new biotechnology that does not involve gene modification, but is nevertheless highly controversial. Cloning reproduces adult mammals by transplanting a nucleus from adult cells into an egg from which the nucleus has been removed and allowing the egg to develop in a surrogate manner. The resulting individuals are as similar to the adults from which the nuclei were taken as identical twins are to one another. Although this procedure has profound implications for human reproduction, it does not modify specific traits of an individual, but rather transfers a whole nucleus containing a complete set of genetic information.
Genetic engineering* can be applied to humans to replace or supplement defective genes. Where engineering is intended to cure disease, it is called gene therapy. Currently, most genetic engineering of humans is done on non reproductive or somatic cells, like those from bone marrow. The effects of this somatic cell gene therapy are confined to the treated individual. By contrast, germ line gene therapy would modify reproductive cells, so that the modification could be passed on to future generations.

Genetic engineering refers to a set of technologies that are being used to change the genetic makeup of cells and move genes across species boundaries to produce novel organisms. The techniques involve highly sophisticated manipulations of genetic material and other biologically important chemicals.
Genes are the chemical blueprints that determine an organism's traits. Moving genes from one organism to another transfers those traits. Through genetic engineering, organisms are given new combinations of genes—and therefore new combinations of traits—that do not occur in nature and, indeed, cannot be developed by natural means. Such an artificial technology is radically different from traditional plant and animal breeding.
Novel organisms
Nature can produce organisms with new gene combinations through sexual reproduction. A brown cow bred to a yellow cow may produce a calf of a completely new colour. But reproductive mechanisms limit the number of new combinations. Cows must breed with other cows (or very near relatives). A breeder who wants a purple cow would be able to breed toward one only if the necessary purple genes were available somewhere in a cow or a near relative to cows. A genetic engineer has no such restriction. If purple genes are available anywhere in nature—in a sea urchin* or an iris—those genes could be used in attempts to produce purple cows. 

Nature can produce organisms with new genes or new versions of genes through mutations.
New risks
Novel organisms bring novel risks, however, as well as the desired benefits. These risks must be carefully assessed to make sure that all effects—both desired and unintended—are benign

breeding* : élevage ou culture
drought* : sécheresse

engineering* : genie



sea urchin* : oursin
