
A STUDY OF GENE ONE

Historical experiments: Garrod's studies of alkaptonuria, Beadle and Tatum's The one gene, one enzyme hypothesis is
the idea that each gene encodes a.

We then review the collection of techniques that fall under the umbrella of reverse genetics , in which one
begins with a gene or gene sequence and attempts to determine its function. Even Northern analyses are
limited in scope by the number of samples that can be run on an agarose gel. If a DNA -damaging chemical
was used to generate the mutants, identifying the inactivated gene is often more laborious and can be
accomplished by several different approaches. The array is then washed to remove cDNA that is not tightly
bound, and the positions in the microarray to which labeled DNA fragments have bound are identified by an
automated scanning-laser microscope. These markers are generally nucleotide fragments, with a known
sequence and genome location, that can exist in at least two allelic forms. Fertilized mammalian eggs behave
like other mammalian cells in this respect. If these mutations affect two different steps in the same process,
such double mutants should have a phenotype identical to that of the mutation that acts earliest in the pathway.
The correct colonies among these are identified by PCR or by Southern blotting : they contain recombinant
DNA sequences in which the inserted fragment has replaced all or part of one copy of the normal gene. Figure
Summary of the procedures used for making gene replacements in mice. Different mutations in this pathway
cause proteins to accumulate aberrantly in the endoplasmic reticulum ER or in the Golgi apparatus. FGF5 is a
negative regulator of hair formation. Similar recombination systems are used to generate conditional mutants
in Drosophila see Figure  Often the mutant of choice is one that produces a temperature-sensitive gene
product, which functions normally at one temperature but is inactivated when cells are shifted to a higher or
lower temperature. Prepared arrays are also available commercially. Some microarrays are generated from
large DNA fragments that have been generated by PCR and then spotted onto the slides by a robot. The
microarray is incubated with this labeled cDNA sample and hybridization is allowed to occur see Figure  If the
mutations are recessive â€”if, for example, they represent a loss of function of a particular geneâ€”a
complementation test can be used to ascertain whether the mutations fall in the same or in different genes.
Wild-type fish tend to swim in the direction of a perceived motion, while mutants with defects in their visual
systems swim in random directionsâ€”a behavior that is easily detected. The cDNA is then labeled with a
fluorescent probe. Thus Beadle and Tatum brought about a fundamental revolution in our understanding of
genetics. Cells or organisms containing such a dominant mutant gene under the control of an inducible
promoter can be deprived of a specific protein at a particular time, and the effect can then be followed. Genes
Can Be Redesigned to Produce Proteins of Any Desired Sequence In studying the action of a gene and the
protein it encodes, one does not always wish to make drastic changesâ€”flooding cells with huge quantities of
hyperactive protein or eliminating a gene product entirely. Once a set of genes involved in a particular
biological process has been identified, the next step is to determine in which order the genes function. In the
mids they found that genes affecting eye color appeared to be serially dependent, and that the normal red eyes
of Drosophila were the result of pigments that went through a series of transformations; different eye color
gene mutations disrupted the transformations at a different points in the series. Genetic engineering techniques
allow one to specifically produce such gene knockouts, as we will see. In these organisms an artificially
introduced DNA molecule carrying a mutant gene can, with a relatively high frequency, replace the single
copy of the normal gene by homologous recombination see p.


