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7.1 INTRODUCTION

Antibodies have been a biologic workhorse for well over a century. Since the first
description of immunoglobulins in the 1870s by Emil von Behring and Shibasaburo
Kitasato (reviewed in reference 1), extraordinary advances have been made in the
use of antibodies in a wide range of research and commercial applications. Anti-
bodies were first used as crude antiserum for viral diseases. Today, highly engineered
therapeutic antibodies combat a variety of life-threatening illnesses.

This chapter will define several methods for purifying antibodies, in particular
monoclonal antibodies (mAbs), which can later be used for a number of applications.
Methodologies to characterize the antibodies before and after purification will also
be described. Throughout the chapter, data generated from this laboratory will
illustrate the results with the various techniques that are used to purify and charac-
terize antibodies.

The approaches described in this chapter are designed for small to moderate
scale purifications that can be performed manually or with the use of semiautomated
equipment. No one method will work for all antibodies, and any one antibody can
be purified by a number of different procedures. 

Most laboratories should consider a platform of choices, each serving a desired
outcome. In addition, there may be instances when no purification is required, such
as when performing an immunoelectrophoresis or radial diffusion immunoassay.
Crude extracts of antibody can work quite well in these instances as long as appro-
priate controls are included. However, for antibodies in preclinical trials, advanced
multistep purification procedures must be used to generate highly purified antibody
that is low in endotoxin. The greater the repertoire of purification schemes, the more
efficient and economical the purification laboratory will become.
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7.2 ANTIBODY PURIFICATION

The number of approaches for purifying antibodies is vast, too extensive for a single
chapter. The author’s intent is to describe in detail a few procedures that will work
successfully for most applications. Notwithstanding, an overview of the general puri-
fication schemes, mentioning their strengths and limitations is presented. Table 7.1
illustrates the most common purification methods and their characteristics.2 

7.2.1 PARTIAL PURIFICATION BY PRECIPITATION

Precipitation of protein using ammonium sulfate is one of the oldest methods for
partial purification of antibodies. A saturated solution of ammonium sulfate is added
to serum or ascites to precipitate the antibody. The precipitate is separated from the
nonprecipitated proteins by centrifugation. When the pellet is resuspended in an
aqueous medium, the resulting solution is enriched for antibodies.

In contract, after precipitation using caprylic acid, most of the proteins that
precipitate are not immunoglobulins. This leaves the antibodies in solution at the
end of the procedure.

Preparation of standard reagents (e.g., 1 × phosphate-buffered saline [PBS]) are
described elsewhere (see Chapters 8, 9, and 11).

7.2.1.1 Ammonium Sulfate Precipitation

1. Prepare a saturated solution (4.1 M) of ammonium sulfate (AS). (Adding
an equal volume of saturated AS to serum or ascites will yield a 50%
saturated solution that will precipitate antibodies.)

2. Centrifuge the ascites or serum at 2,500 rpm for 15–30 min to clarify the
starting material. Transfer the serum/ascites to a clean beaker with a stir
bar and place on a magnetic stirrer.

3. Add a volume of saturated AS solution equal to the volume of the starting
material. Slowly add the ammonium sulfate while it is blended into the
ascites/serum. Allow precipitates to redissolve before adding more AS.
When you have added nearly all of the AS, irreversible precipitation will
occur. Continue to add the AS until all of it has been added to the
preparation. Allow the solution to continue to mix for 6–24 h at 4°C.

4. When precipitation is complete, centrifuge the solution at 3,000 g for 30
min. Decant the supernatant. (Save a sample of the discard for later
testing.) Slowly add 150 mM PBS to the pellet and gently stir with a
pipette. Add sufficient PBS equal to 25–50% of the original volume of
the starting material.

5. Dialyze the dissolved antibody preparation against PBS in a 20:1
(volume/volume) ratio of PBS to antibody preparation. Because of the
high salt concentration of the AS, at least three changes of buffer for a
minimum of 2 h each are recommended. 

6. Protein concentration determination, zonal electrophoresis, densitometry
scan, and specificity testing of the final preparation can then be performed
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