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Isolate Colonies of Interest
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Amplify the Product

 Use bacteria (usually E. Coli) to
amplify product

» Sometimes yeast cells, if the
gene you are amplifying is a
eukaryote specific gene
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Expressing Cloned Eukaryotic
Genes

« After a gene has been cloned, its protein
product can be produced in larger amounts for
research

* Cloned genes can be expressed as protein in
either bacterial or eukaryotic cells



Bacterial Expression Systems

» Several technical difficulties hinder expression
of cloned eukaryotic genes in bacterial host
cells

* To overcome differences in promoters and
other DNA control sequences, scientists usually
employ an expression vector, a cloning vector
that contains a highly active bacterial promoter



Eukaryotic Cloning and Expression
Systems

* Molecular biologists can avoid eukaryote-
bacterial incompatibility issues by using
eukaryotic cells, such as yeasts, as hosts for
cloning and expressing genes

Even yeasts may hot possess the proteins
required to modify expressed mammalian
proteins properly

In such cases, cultured mammalian or insect
cells may be used to express and study proteins



* One method of introducing recombinant DNA into
eukaryotic cells is electroporation, applying a
brief electrical pulse to create temporary holes
in plasma membranes

* Alternatively, scientists can inject DNA into cells
using microscopically thin needles

* Once inside the cell, the DNA is incorporated into
the cell's DNA by natural genetic recombination



Cross-Species Gene Expression
and Evolutionary Ancestry

* The remarkable ability of bacteria to express
some eukaryotic proteins underscores the shared
evolutionary ancestry of living species

* For example, Pax-6 is a gene that directs
formation of a vertebrate eye; the same gene in
flies directs the formation of an insect eye (which
is quite different from the vertebrate eye)

* The Pax-6 genes in flies and vertebrates can
substitute for each other



