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The ability to immunologically link microscopic tags to specific proteins has produced major
advances in al forms of microscopy. Initially researchers needed to make and label their own
antibodies. Thisrequired agood working knowledge of immunology. Today |abeled anitbodies are
readily available from a variety of vendors. Although this has greatly facilitated the expansion of
immunolabeling techniques, it has also led to their use by researchers with little or no background
inimmunology. Whilethisisnot aproblem for simple, straightforward situations, the quality of data
produced in more specialized experiments can suffer. Being an expert in immunology is not
necessary for the average user of immunohistochemistry techniques, but some basic understanding
of what antibodies are, how they areformed, and how best to usethem asacellular probe can greatly
enhance the results of “non-routine” staining procedures. In thisregard it isworth reviewing some
basicimmunology principlesfor the naive user and sharing someinsightswith the more experienced
user. Thisisthe general goal of this session. Specifically, we will review what antibodies are, how
they are formed, the differences between immune serum and purified immunoglobulins, and the
differences between polyclonal and monoclonal antibodies. Following that we will discussthe pros
and cons of various preparative techniques, including types of fixation, types of permeabilization,
and the various immunoprobes from fluorophores to gold labels.

Immunoglobulins, particularly immunoglobulin G (IgG), are the basic tool of
immunohisto/cytochemistry. An antibody is an immunoglobulin molecule. It is produced by cells
of the immune system in response to a foreign challenge (antigen). A good antibody binds to its
antigen specifically and with high affinity. This binding is exploited to tether a microscopically
visible marker to the antigen. In thisway, the molecule can be specifically localized within cells or
tissue. To produce superior localization without artefact, a good antibody is required. A littletime
spent obtaining and testing antibodies to insure they are useful in immunostaining will save the
investigator alot of time and trouble later.

There are a variety of paradigms for immunostaining. The most basic procedure is to label the
antibody directly with amicroscopic marker. Thissimplifiesthe staining proceduresbut interactions
between the label and the immunoglobulin often lessens the usefulness of the antibody as a
histochemical reagent. The most common method isthe two-step or indirect method. In this method
the antibody is reacted with the sample and allowed to bind to the antigen. Then the preparation is
incubated with a second antibody. This antibody contains the label and has been carefully selected
becauseits properties are not adversely affected by the tag and because of its specificity for binding
to thefirst antibody. For instance, to localize human acid phosphatase enzyme an 1gG antibody can
beraisedinarabbit that recogni zeshuman acid phosphatase. After tethering theanti-acid phophatase
to the acid phosphatase molecules in the cell, the anti-acid phophasphatase can be localized by
tethering a labeled goat 1gG that specifically binds all rabbit 1gGs but does not bind human 1gG.
These general |abeled secondary antibodies are readily available commercially. Although thistwo-
step method takes a little more time, it saves the researcher the time of making multiple primary
antibodies, labeling each antibody, and testing each for specificity after labeling in order to find one
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that is useful. Variations on this theme include exploiting the ease of biotinylating antibodies and
the strong affinity of biotin for avidin as a means of localizing an antigen. Since each avidin will
bind four biotins, modifications of the technique can be used to amplify the labeling of an antigen
that occursin low abundance.

Severd critical factorsgo into the decision of what method isusedinan immunolocalization. These
include how cell integrity isto be maintained, how the antigen is going to be made accessible to the
antibody, what type of tag will be used, and how thelocalization datawill be acquired and analyzed.
For instance, arethe cellsto befixed and, if so, what fixative should be employed? Do the cells need
to be permeabilized to allow the antibody accessto the antigen or is the antigen readily accessible?
Do you need to visualize multiple antigens at the same time? Do you need the resolution of an
electron microscope or is light microscopy sufficient? All of these are considerations in choosing
amethodology. Hopefully, this session will provide you the toolsto design better protocolsfor your
studies.

Figure: Immunofluorescence localization of
mutant ER membrane protein in transfected
cell.
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