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THE ANTIBODY MOLECULE

antigan-binding sites Arntibodies are proteins
C J that bind very tightly to
their targets (antigens).
They are produced in
vertebrates as a defense
against infection. Each
antibody molecule &
light chain hinge made of two identical
hesy chain light chains and two
identical heavy chains,
30 the two antigen-
binding sites are
5nm identical.

An individual animal
«€an make billions of
different antibody
molecules, each with a
distinct antigen-binding
site. Each antibody
recognizes its antigen
with great specificity.
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ANTIBODIES DEFEND US AGAINST INFECTION

foreign
mizlecules

viruses bacteria

5

Special proteins in
blood kill antibody-
coated bacteria
OF viruses.

Antibody and antigen
‘aggregates are ingested
by phagooytic celks.

Making and using antibodies

B CELLS PRODUCE ANTIBODIES

Antibodies are made by a class of white bloed cells called B
lymphocytes, or B cells. Each resting B cell carries a different
membrane-bound antibody molecule on its surface that serves
ac a receptor for recognizing a specific antigen. When antigen
binds to this receptor, the B cell is stimulated to divide and to
secrete large amounts of the same antibody in a soluble form.

different B cells

28 48
-

Antigen binds to

8 cell displaying an
antll:-:x‘]ypll:g;‘t
the antigen.

A
it

B cell ts stimulated to make and sacrete more of same antibody.

RAISING ANTIBODIES IN ANIMALS

Antibodies can be made in the laboratory by injecting an animal

({usually a mouse, rabbit, sheep, or goat) with antigen A.

Inject antigen A take blood later
Repeated injections of the same antigen at intervals of several
weeks stimulate specific B cells to secrete large amounts of
anti-A antibodies into the blocdstream.

amount of anti-A

antibodies in blood

4 time
A A A

Because many different B cells are stimulated by antigen A, the
blood will contain a variety of anti-A antibodies, each of which
binds A in a slightly different way.
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USING ANTIBODIES TO PURIFY MOLECULES

IMMUNOPRECIFITATION
COLUMMN

misture of molecules

IMMUNOAFFINITY

CHROMATOGRAPHY

bead coated with

mixture of molecules anti-A antibodies

Y
add speci

I
antl-A antibodies

collect aggregate of A molecules and
anti-A antibodies by centrifugation

MONOCLONAL ANTIBODIES

Large quantities of a single type of antibody
maolecule can be obtained by fusing a B cell
{taken from an animal injected with antigen A)
with a tumor cell. The resulting hybrid cell
divides indefinitely and secretes anti-A
antibodies of a single (monoclonal) type.

Tumor call from
cell culture divides
indefinitely but
does not make
antibady.

B cell from animal
injected with antigen
A makes anti-A
antibody but does
not divide forever.

FUSE ANTIBODY-SECRETING
B CELL'WITH TUMOR CELL

Hybrid cell
miakes anti-A
antibody and
divides
indefinitely.
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column packed
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discard flow-through

)
wash collect pure antigen A

USING ANTIBODIES AS MOLECULAR TAGS

)-}_ "
specific antibodies
against antigen A

Fluorescent antibody binds to
antigen A in tissue and is
detected by fluorescence in a light
microscope. The antigen here is
pectin in the cell walls of a slice
of plant tissue.

MICROSCOPIC CETECTION

couple to fluorescent dye,
)' colloidal gold particle, or
ather special tag

Y
Qe

labeled antibodies

Gold-labeled antibody binds
to antigen A in tissue and is
detected in an electron micro-
scope. The antigen is pectin
in the cell wall of a single
plant cell.

:

Antigen A is
separated from
other molecules
by electrophoresis.

BIOCHEMICAL DETECTION
A

LCEChrremen o

m—n

Incubation with the
labeled antibodies

that bind to antigen A
allows the position of the
4 antigen to be determined.

Labeled second antibody
(biue) binds to first

Note: In all cases, the sensitivity can
be greatly increased by using multiple
layers of antibodies. This "sandwich™
method enables smaller numbers of
antigen molecules to be detected.

antibody (black).
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