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Each type of protein has a particular three-dimensional structure, which is determined

by the order of amino acids in its polypeptide chain. @The final folded structure, or

conformation, adopted by any polypeptide chain is determined by energetic
considerations: a protein generally folds into the shape in which its free energy (@ is
minimized. The folding process is thus energetically favorable, as it releases heat and
increases the disorder of the universe.

Protein folding has been studied in the laboratory using highly purified proteins. A
protein can be unfolded, or denatured, by treatment with solvents that disrupt ethe

noncovalent interactions holding the folded chain together. This treatment converts the

protein into a flexible polypeptide chain that has lost its natural shape. Under the right
conditions, when the denaturing solvent is removed, the protein often refolds
spontaneously into its original conformation —a process called renaturation. The fact
that a denatured protein can, on its own, refold into the correct conformation indicates
that all the information necessary to specify the three-dimensional shape of protein is

contained in its amino acid sequence.
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ENZYME-COUPLED RECEPTORS

Like GPCRs, enzyme-coupled receptors are transmembrane proteins that display their
ligand-binding domains on the outer surface of the plasma membrane. Instead of
associating with a G protein, however, the cytoplasmic domain of the receptor either acts
as an enzyme itself or forms a complex with another protein that acts as enzyme.
Enzyme-coupled receptors were discovered through their role in responses to
extracellular signal proteins (“growth factors”) that regulate the growth, proliferation,
differentiation, and survival of cells in animal tissues. Most of these signal proteins
function as local mediators and can act as very low concentrations (about 109 to 1011 M).
Responses to them are typically slow (on the order of hours), and their effects may require
many intracellular transduction steps that usually lead to a change in gene expression.

Enzyme-coupled receptors, however, can also mediate direct, rapid reconfigurations of
the cytoskeleton, changing the cell’s shape and the way that it moves. The extracellular
signals that induce such changes are often not diffusible signal proteins, but proteins

attached to the surfaces over which a cell is crawling.
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Induced Pluripotent Stem cells provide a Convenient Source of Human ES-like Cells

The problems associated with making personalized ES cells by nuclear transplantation

can now be bypassed by an alternative approach, in which cells are taken from an adult
tissue, grown in culture, and reprogrammed into an ES-like state by artificially driving
the expression of a set of three transcription regulators called Oct3/4, Sox2, and Klf4.This
treatment is sufficient to convert fibroblasts into cells with practically all the properties
of ES cells, including the ability to proliferate indefinitely and differentiate in diverse
ways and to contribute to any tissue. These ES-like cells are called induced pluripotent
stem cells GPS cells).The conversion rate is low, however-only a tiny proportion of the
fibroblasts make the switch-and there are serious worries about the safety of implanting

1PS cells into humans.
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