Antigenic Determinants Common to Human Immunoglobulins

G and M: Importance of Conformational Antigens

Abstract. Antiserums produced against certain isolated human myeloma IgG-
globulins and absorbed in order to show only individual antigenic specificity cross-
react with certain Waldenstrom IgM-globulins. Some of the common antigenic
determinants revealed by these cross-reactions depend on the tertiary and qua-
ternary structure of the IgG and IgM molecules and are independent of their

K and L light-chain antigenic types.

It is generally assumed that the anti-
genic determinants common to the vari-
ous classes of human immunoglobulins
are located on their common light poly-
peptide chains which belong mainly to
either K or L antigenic types. During
studies on the individual antigenic spec-
ificity of IgG myeloma globulins (7),
we have found that some of the anti-
serums made specific to the myeloma
globulin used for immunization cross-
react with some Waldenstrom macro-
globulins. The common antigenic de-
terminants involved in some of these
cross-reactions require the combination
of heavy and light polypeptide chains
of the myeloma globulin and are inde-
pendent of the K and L light-chain
antigenic types of the immunoglobu-
lins.

Rabbits were hyperimmunized with
isolated preparations of individual mye-
loma IgG-globulins in which no IgM
was detectable by immunoelectrophore-
sis or agar double-diffusion studies. The
antiserums were absorbed by the min-
imum amounts of fraction II and ei-
ther agammaglobulinemic serum or nor-
mal human serum necessary to neutral-

Fig. 1. Demonstration of the cross-reaction
between the myeloma IgG-globulin Sa and
a Waldenstrom-type IgM-globulin. Central
well: absorbed antiserum to Sa myeloma

globulin. Outer wells: Nos. 1 and 4,
myeloma globulin Sa; No. 5, Waldenstrém
macroglobulin; No. 2, the same Walden-
strom macroglobulin after reduction and
alkylation (subunits); No. 3, recombined
subunits; No. 6, saline.
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ize the occasional antibodies against
impurities and to obtain negative pre-
cipitin reactions (in agar or liquid
medium) with normal IgG-globulins (at
concentrations ranging from 0.1 to 100
mg/ml) and with 40 myeloma IgG-
globulins of different antigenic sub-
groups.

These absorbed antiserums (absorp-
tion A), each of which gave a strong
precipitin reaction with the homologous
myeloma globulin, were tested in gel
diffusion with 50 macro-globulins of
the Waldenstrom type. Twelve of these
absorbed antiserums contained anti-
bodies which cross-reacted with one to
eight of the Waldenstrom IgM-globu-
lins. We now report cross-reactions ob-
served with two absorbed antiserums
specific for the myeloma IgG-globulin
Sa of the K light-chain antigenic type
and for the myeloma IgG-globulin Du
of the L type, respectively. These anti-
serums gave strong precipitin reactions
with six and five, respectively, of the
50 Waldenstrom IgM-globulins, at a
concentration of 0.5 to 1 mg/ml. None
of these macroglobulins had rheumatoid
factor activity. Only one of them cross-
reacted with both antiserums.

Both absorption-A antiserums gave
a faint precipitin line with purified
preparations of normal IgM-globulin
and of IgM-globulir isolated from se-
rums of patients with African trypano-
somiasis when these preparations were
tested at a concentration of 3 mg/ml
or more. We therefore postulate that
the antigenic determinants involved in
these cross-reactions occur on normal
or “polyclonal” IgM-globulins, but pre-
sumably on only a small propartion of
these IgM molecules.

Similar antigenic determinants are
probably also present on some molec-
ular species of normal IgG-globulins
since, in both absorption-A antiserums,
the antibodies giving the cross-reaction
with IgM-globulins were inhibited by
great amounts of pure normal IgG-
globulins. Previous studies (I, 2) have
demonstrated that the antibodies to

most “individual-specific” antigens of
myeloma IgG-globulins are neutralized
by great amounts of pooled normal
IgG-globulins; in addition, we have
shown that this neutralization is due to
an inhibition process.

After absorption with the purified
homologous myeloma globulin at the
equivalence point, the antiserums no
longer reacted with the Waldenstrom
IgM-globulins. The cross-reacting IgM-
globulins  precipitated  with  only
some of the multiple antibodies (1)
involved in the “individual-specific” re-
action of antiserum to Sa, since Sa
myeloma globulin spurred over all IgM-
globulins and reacted with the anti-
serum absorbed, in antigen excess, by
the Waldenstrom IgM-globulins.

After reduction with 0.1M mercapto-
ethanol at neutral pH and subsequent
alkylation, the IgM-globulins failed to
precipitate with both absorption-A anti-
serums. However, these subunits in-

Fig. 2. Agar double-diffusion analysis
showing that the antiserum to Sa myeloma
globulin, absorbed in order to reveal the
individual antigenic specificity, reacts only
with the recombined chains of the Sa mye-
loma globulin. (Top) Reaction with the
unabsorbed antiserum in central well A.
(Bottom) Reaction with the absorbed anti-
serum in central well B. Outer wells: Nos.
1, 4, 9, and 12, isolated heavy chains
of myeloma globulin Sa; Nos. 2, 5, and 7,
myeloma globulin Sa; Nos. 3, 6, and 10,
isolated light chains of myeloma globulin
Sa; Nos. 8 and 11, recombined chains of
myeloma globulin Sa.
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hibited the precipitating antibodies in-
volved in the cross-reaction. The re-
association of the reduced subunits re-
sulted in the recovery of some pre-

cipitation with the antiserum (Fig. 1).

These observations suggest that the
involved antigenic determinants could
be uni- or bivalent in the IgM sub-
units. In this respect, one might recall
the recent findings of Onoue et al.
(3) which suggest that the subunits of
IgM from rabbit antibody are univa-
lent. ‘

For both antiserums, the precipitin
reaction with the homologous mye-
loma globulin is confined to the Fab-
fragment and requires the combina-
tion of heavy and light chains. The
heavy and light chains were prepared
by reduction-alkylation and gel filtra-
tion (4); the Fab- and Fc-fragments
were prepared by papain digestion by
the Porter method (5). The Fc-fragment
did not precipitate with the absorp-
tion-A antiserums, nor did the isolated
light and heavy chains, although they
reacted with the wunabsorbed antise-
rums (Fig. 2). The homologous chains,
recombined in the weight ratio of two
heavy to one light, gave a reaction of
complete identity with the native mye-
loma globulin (Fig. 2) and removed,
by absorption, all reactivity with this
myeloma globulin. Similar results con-
cerning the localization of individual
specific antigens of some myeloma
globulins were obtained by Grey et al.
). :

The cross-reactions with Walden-
strom IgM-globulins were not inhibited
by the homologous myeloma light chain
(5 mg per milliter of antiserum).
Among the five Waldenstrom macro-
globulins which cross-reacted with the
absorbed antiserum to Du myeloma
globulin (type L), two were of anti-
genic type K.

These observations demonstrate the
existence of similar antigenic determi-
nants, shared by some IgG and IgM
molecules, which depend upon the con-
formational structure of the molecule.
The importance of conformational
structure for the antigenic specificity
of several proteins (6) and for the
Gm(bw) and Gm(f) factors of IgG-
globulins (7) has been pointed out.
That interaction between heavy and
light chains of IgG is necessary in
order to observe the present reaction
revealing the common antigenic deter-
minants suggests that both chains
could be involved in the antigenic sites;
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each of the chains could contain amino
acid residues contributing to these anti-
genic sites. However, another possibil-
ity is that these antigenic determinants
common to IgG- and IgM-globulins
are located on a single chain but that
they become exposed or able to react
with the antibody only when the dou-
ble (heavy-light) chain configuration
exists.

The demonstration that the antigenic
structures are common to an IgG-
globulin of the type L and to an
IgM-globulin of the type K probably
excludes any role of the carboxy-termi-
nal part of the light chain (8). These
common antigenic determinants could
possibly be localized on the Fd-frag-
ment of the heavy chain and depend
on its tertiary structure. There is evi-
dence that identical antigenic determi-
nants are present on the Fd-fragment
of two distinct classes of immunoglobu-
lins. In the rabbit, the allotypic antigens
Aa 1, 2, and 3, which are present on
the Fd-fragment of IgG-globulin, have
been demonstrated in IgM-globulin (9).
The Fd-fragments of guinea pig y;- and
ve-immunoglobulins have similar anti-
genic determinants (/0). Antiserums
prepared against pepsin-digested IgG-
globulin from normal serum and ab-
sorbed with light chains react with cer-
tain IgA myeloma proteins and Wal-
denstrom macroglobulins (/7). How-

Nucleotide Sequence Repetition:

ever, three antiserums prepared against
pepsin-digested Sa myeloma globulin
failed to cross-react with any of the
50 Waldenstrom IgM-globulins.
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A Rapidly Reassociating Fraction of Mouse DNA

Abstract. The separated complementary strands of a minor component in mouse
DNA reassociate with each other much more rapidly than do the complementary
strands of other DNA’s including those of the principal part of mouse DNA. This
difference in capacity of the strands to reassociate can be used to effect a prepara-
tive separation of the minor component from the principal fraction. The rate con-
stant for reassociation of the minor component, compared with those of viral and
bacterial DNA’s, indicates that the minor component consists of a short nucleotide
sequence present in about one million copies.

High-molecular-weight DNA can be
fractionated on the basis of nucleotide
composition by centrifugation to equi-
librium in concentrated CsCl solutions
(I). When the DNA of higher or-
ganisms is analyzed in this way it is
found to be heterogeneous in com-
position. In many cases (2, 3) small
discrete (satellite) bands are observed,
more-or-less well-resolved from a broad
principal band. Mouse DNA exhibits
a relatively intense band (3) with a

density of 0.01 g/cm? less than that
of the center of the principal band.
This component has been found in na-
tive DNA from all mouse tissues that
have been examined and from mouse
cell lines cultured in vitro.

We now report that, when the com-
plementary strands are separated by
heating (denatured) and incubated un-
der appropriate conditions, they reas-
sociate (4) with each other, quickly find-
ing appropriate partners and re-form-
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