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ANTIBODY PURIFICATION ON INSOLUBLE ADSORBENTS
AND PURIFICATION AND CHARACTERIZATION

OF IMMUNOGLOBULIN A*

A meeting, sponsored by WHO, was held at the WHO International Reference Centre
for Immunoglobulins in Lausanne, Switzerland, from 12 to 17 March 1966 to review (a)
antibody purification on insoluble adsorbents and (b) immunoglobulin A (IgA, yA) puri-
fication and characterization.

The text below-prepared by Dr J. L. Fahey, Dr E. C. Franklin, Dr R. S. Arezlin and
Dr T. Webb-is a precis ofsome of the statements made at this meeting.,

PURIFICATION OF ANTIBODIES ON INSOLUBLE
SPECIFIC ADSORBENTS

Dr Nezlin (Moscow) presented a review of the
finely suspended antigen-diazo-cellulose method de-
scribed by Gurvich. The advantage of this method
is the high capacity (0.3-0.5 g of antigen per g of
adsorbent), the relative stability of the adsorbent and
the low non-specific adsorption. The disadvantage-
is the need to prepare the pyridinium salt necessary
for the synthesis of amino cellulose. The preparation
of the pyridinium salt and of the amino cellulose has
been described, in English, by Kabat b and that of the
fine suspension of amino cellulose particles by Gur-
vich.c The insoluble adsorbent can be used to mea-
sure antibody content of serum, and has been used by
Nezlin to isolate radioactive antibody and immuno-
globulins in experiments with tissues from immune
animals incubated with radio-labelled amino acids.
Gurvich and Drizlich have also used the method to
detect radioactive antigens.
Dr Yagi (Buffalo, N.Y.) reported on the prepa-

ration of adsorbents with hapten or protein antigen
coupled through diazo linkages to insoluble protein
polymers made by introducing mercaptosuccinyl

* A French version will be published in a later issue.
aFor list of participants, see page iii.
b Kabat, E. A. (1961) In: Kabat & Mayer's experimental

immunodemistry, 2nd ed., Springfield, Thomas, p. 790.
c Gurvich, A. E. (1964) In: Ackroyd, J. F. A., ed., Immu-

nological methods, Oxford, Blackwell, p. 113.

groups on to rabbit serum albuniin or gamma
globulin and crosslinking the proteins. The method
is slightly different from that previously published d
in that only 0.5 mole of S-acetylmercaptosuccinic
anhydride per mole of epsilon amino nitrogen of the
protein is used. After initial purification from anti-
serum by the use of insoluble adsorbents, rabbit IgM,
IgA and IgG antibodies were further separated and
characterized in detail. The technique is more
effective for anti-hapten than for anti-protein anti-
bodies.
Dr Centeno (Montreal) described a method in

which protein was coupled to ethylene maleic anhy-
dride (EMA) copolymer.- These adsorbents have
the advantage of rapid preparation and of direct
linkage by peptide bond between antigenic material
and supporting substance. The adsorbent has a high
capacity (0.7-1.0 g of antibody per g of adsorbent)
but must be suspended in a relatively large amount
of Sephadex G25 (60 mg of adsorbent in 10 g of
Sephadex) in order to achieve a high flow rate. The
essential ingredient, EMA, is available from com-
mercial sources (Monsanto Chemicals) but is not a
standardized preparation. Since the adsorbent may
be linked to many of the protein amino groups of the
antigen, some antigenic determinants may be blocked.
Thus antibody adsorption may be incomplete and

d Onoue, K., Yagi, Y. & Pressman, D. (1965) Immwo-
chemistry, 2, 181.

*Centeno, E.R. & Sehon,A.H.(1966) Fed. Proc. (in press.)
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selective populations of antibodies might be eluted.
Experience to date has been limited largely to rabbit
antiserum against bovine serum albumin. Recovery
ofantibody was 90%, and 90 %-95 % of the recovered
protein was precipitable by the antigen.
Dr Avrameas (Paris) reported on the adaptation

of the mixed carboxylic-carbonic acid anhydride
method (used for peptide synthesis) to the prepar-
ation of insoluble protein polymers.f The polymers
retain part of their antibody-combining activity and
may be used for the isolation of antibodies. The
capacity of the adsorbent is 0.1-1.0 mg of antibody
permg of adsorbent. The yield of antibody was 50 %-
85 %. Preparations contain 43 %-85% precipitating
antibody. Antiserum may also be polymerized and
used to purify protein antigens.
Dr Kabat (New York) described a technique de-

veloped by Kaplan & Kabat g for preparing insoluble
poly-leucine derivatives of purified blood group sub-
stance A. This method has the advantage that it
renders the antigen (a glycopeptide) insoluble without
interaction with the reactive polysaccharide (anti-
genic) group. These adsorbents, mixed with Celite,
are placed in columns and antiserum is added. Large
volumes of antiserum may be adsorbed with small
amounts of insoluble adsorbent and thus concen-
trated on the column. After washing, adsorbed anti-
body is eluted by the addition of N-acetylgalactos-
amine. The concentrated eluate is passed through a
Biogel PlO column to separate antibody from the
N-acetylgalactosamine. The recovery of antibody
has been 50 %-70 %. There may be preferential elution
of antibodies with relatively small binding-sites.
Furthermore, it is uncertain whether the proportions
of IgG and IgM antibodies (and other Ig categories)
eluted are those existing in the antiserum.
The procedure of Gurvich and co-workers has

been used in many laboratories but there has been
less widespread experience with the method ofOnoue,
Yagi & Pressman. Neither the method of Avrameas
nor that of Centeno & Sehon has been used outside
the originator's laboratory, but both methods should
be published soon. Potent antisera have been used
most often, but antibody purification from weak
antisera needs to be evaluated. To date, a direct
comparison between the different techniques has not
been carried out. A lack of specific information on
the chemistry of adsorption and elution was also
evident. Antibody is often eluted at an acid pH, but

f Paper in preparation.
g Kaplan, M. E. & Kabat, E. A. (1966) J. exp. Med. (in

press).

should be exposed to a low pH for a minimal period
of time because of acid destruction of antibody ac-
tivity. The deleterious effect of acid on the biological
survival of antibody and the importance of this para-
meter in the clinical use of antibody was noted by
Dr Isliker (Lausanne). The recovery of rabbit anti-
body may be easier than that of antibody from other
species. According to Dr Kabat, rabbit antibody has
greater stability at a low pH than human or horse
antibody. Antibodies from other species must be
more thoroughly studied. The problems of dialysis,
concentration and storage of purified antibodies were
discussed: Dr Yagi suggested that glycine may help
to stabilize IgG and noted that purified macro-
globulin antibody retains its activity longer when
stored in 0.5 M NaCl than when stored in 0.15 M
NaCl.

PURIFICATION AND CHARACTERIZATION OF
IMMUNOGLOBULIN A

Dr Vaerman (Louvain) reported further experience
in the preparation of IgA from normal human serum
or plasma. The method now in use in this laboratory
differs from that described previously h by the ad-
dition of DEAE-cellulose chromatography (2-step:
0.01 M and 0.08 M) as an initial step to remove most
of the serum IgG. Also, zinc sulfate in a final con-
centration of 0.025M is used. The disadvantages of
the method include low yield (10 %), the uncertainty
of obtaining IgA preparations free from other pro-
teins (about one preparation in four or five) and,
possibly, selection of certain subfractions.

Fractions highly enriched in IgA have been ob-
tained from normal sera by zone electrophoresis or
chromatography on DEAE-Sephadex followed by
gel filtration on Sephadex G-200. Repetition of the
gel-filtration procedure is especially valuable. Cer-
tain selected IgA myeloma proteins may be prepared
at 99% purity by combining zone electrophoresis,
DEAE-cellulose chromatography and gel filtration.

Quantitation of immunoglobulins is frequently
performed by the single radial diffusion (immuno-
plate) technique.', J Specific antibody is incorpo-
rated into agar on a flat glass or plastic plate and
antigens (serum or other antigenic material) added
to the wells. Dr Fahey (Bethesda, Md.) reported

A Vaerman, J. P., Heremans, J. F. & Vaerman, C. (1963)
J. Immunol., 91, 7.

i Fahey, J. L. & McKelvey, E. (1965) J. Immunol., 94, 84.
J Mancini, G., Carbonara, A. 0. & Heremans, J. F. (1965)

Immunochemistry, 2, 235.
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that concentrations from 0.01 to 50.0 mg/ml can be
estimated with an error of less than 10 %. Advantages
of the method include small sample requirement,
ease of testingmany samples and adaptability to many
antigen systems. Quantitation of serum IgA presents
a particular problem because of the size heteroge-
neity (7S and larger) ofnormal serum IgA. The possi-
bility that individuals may differ in relative amounts
of 7S and larger forms of IgA was noted. Most
quantitation of serum IgA has been based on data
with purified 7S A-myeloma proteins, but further
studies using normal serum IgA preparations are
needed. Uniform reference standards for IgA, as
well as for other serum immunoglobulins, are needed.
The importance of using several criteria for the

identification of an immunoglobulin from other
species as being equivalent to human IgAwas stressed.

Studies with colostrum antibodies in newborn
piglets were described by Dr Rejnek (Prague).k
Colostrum was shown to protect against gastro-
intestinal infection. Both IgG and IgM antibodies
were identified in colostrum, but IgG was the major
component transported across the gut into the suck-
ling piglet.

k Rejnek, J., Sterzl, J. & Travnicek, J. (1966) Folia micro-
biol. (Praha) (in press).

Dr Reisfeld (Bethesda, Md.) described the ana-
lytical I and preparative m acrylamide gel electro-
phoresis techniques. The high-resolution, small (100-
300 ,ug) sample required and the rapidity of the ana-
lytical technique were considered important assets of
this technique. The techniques have been applied to
studies of the polypeptide chains of immunoglobulins
as well as to the analysis of the serum protein
fractions.
Dr Franklin (New York) discussed the technique

of peptide mapping (high-voltage electrophoresis fol-
lowed by paper chromatography) in the characteriza-
tion of immunoglobulins. This technique is particu-
larly useful in determining very small differences in
structure among the various immunoglobulins.
Dr Pondman (Amsterdam) illustrated the use of

acrylamide gel electrophoresis n and DEAE-cellulose
chromatography in isolating two categories of
guinea-pig antibodies to insulin. These antibodies
were characterized by radio-immunoelectrophoresis
and biological activity.

I Ann. N.Y. Acad. Sci., 1964, 121.
m Jovin, T., Crambach, A. & Naughton, M. A. (1964)

Anal. Biochem., 9, 351.
n Vits, L. & Pondman, K. W. (1965) In: Proceedings ofthe

International Society for Blood Transfusion, Stockholm (in
press).
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