PROTEINS CAN BE QUANTITIATED AND LOCALIZED
BY HIGHLY SPECIFIC ANTIBODIES

An antibody (immunoglobulin) is a protein synthesized by an
animal in response to the presence of a foreign substance,
called an antigen

e Protein, polysaccharides, and nucleic acids are effective
antigens |

Antibodies that recognize a particular protein can be obtained
by injecting the protein into a rabbit; blood is drawn from the
immunized rabbit several weeks later and centrifuged. The
resulting serum (called an antiserum) usually contains the
desired antibody.

Monoclonal Antibody

Polyclonal Antibody

Antigenic Determinant (or Epitope)
Immunoglobutin G ( IS G)

Methods to study proteins based on the use of antibodies:

1. Solid- phase immunoassay
e e.g. enzyme- linked immunosorbent assay (ELISA)

2. Western Blotting ( immwo@&”
3. Fluorescence Microscopy
4. Immunoelecton Microscopy
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Polyclonal Antibodies
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PEPTIDES CAN BE SYNTHESIZED BY AUTOMATED
SOLID-PHASE METHODS

Synthesizing peptides of defined sequence is important for
several reasons:

1. Studying synthetic peptides can help define the rules
governing the three- dimensional structure of proteins

2. Synthetic peptides can be used to isolate receptors for
mamhormones and other signal molecules

3. Synthetic peptides can serve as drugs
4. Synthetic peptides can serve as antigens to stimulate the

formation of specific antibodies

Dicyclohexycarbodiimiole (DCC) is used to activate carboxyl
groups for the formation of peptide bonds.

Peptides can be readily synthesized by a solid-phase method
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X-RAY CRYSTALLOGRAPHY REVEALS THREE-
DIMENSIONAL STRUCTURE IN ATOMIC DETAIL

X-Ray Crystallography is a technique that can reveal the
precise three- dimensional positions of most of the atoms in a
protein molecule

e Crystals of the protein of interest are needed because the
technique requires that all molecules be precisely
oriented.

e (rystals can be obtained for adding ammonium sulfate or
another salt to a concentrated solution of protein to
reduce its solubility.

e The three components in an x-ray crystallographic
analysis are

1. A source of x-rays
2. A protein crystal
3. A detector

“* The structure of more than 200 proteins have been
elucidated at atomic resolution
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NUCLEAR MAGNETIC RESONANCE (NMR)
SPECTROSCOPY CAN REVEAL THE STRUCTURE OF
PROTEINS IN SOLUTION

NMR spectroscopy is able to reveal the atomic structure of
macromolecules in solution

NMR spectroscopy and x-ray crystallography are the only two
techniques that can reveal the three-dimensional structure of
proteins and other biomolecules in atomic detail:

1. X- ray methods give the highest-resolution images, but
crystals are required

2. NMR methods are effective with proteins in solution,
provided that highly concentrated solutions (~ 1 mm, or
15 mg/ mL for a 15- kd protein) can be obtained. The
upper bound on size is about 30 kd
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FIGURE 4.27 Diagonal electrophoresis.
Peptides joined togethgr by disulfide
bonds can be detected by diagonal
electrophoresis. The mixture of peptides
is subjected to electrophoresis in a single
lane in one direction (horizontal) and
then treated with performic acid, which
cleaves and oxidizes the disulfide

bonds. The sample is then subjected to
electrophoresis in the perpendicular
direction (vertical).



