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Immunoglobulin molecules have been shown to 
carry many types of antigenic determinants. 
These determinants have been in part  responsible 
for the classification of the immunoglobulins and 
have also been of great use in studies on the struc- 
ture, synthesis and genetic control of this group 
of proteins (1-3). 

Antigenic specificities that have been found 
include those which are located in either all 
immunoglobulin classes of the species (e.g. 
L-chain specifieities); those present in only one 
class of the species (e.g. H-chain class defining 
specificities); allotypic specificities which reflect 
genetic differences in either the L- or the H-chains 
among different individuals of a species (4, 5); 
and antigenic specificities which are probably 
associated with the variable regions of the mole- 
cule (e.g. idiotypic (6) antigens and myeloma 
specific antigens (7)). The subgroups or subclasses 
of human (8, 9) and mouse (10) immunoglobulins 
may be considered as separate immunoglobulin 
classes, but  having considerable homology one to 
another. Because of this homology in structure, 
these classes (e.g. mouse 7'G2~ and ~'G2b) have H- 
chain antigenic specificities in common as well as 
unique ones which define these two classes. 

In  both human and mouse immunoglobulin 
systems, heterologous antisera have been shown 
to be capable of detecting all five of these types 
of antigenic speeificities. Alloantisera (isoan- 
tisera), however, have been found to detect allo- 
typic antigens that are present on only one H- 
chain class in the human and mouse. Rabbit 
aUoantlsera detect allotypic antigens on the H- 
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chain (Fd fragment) of all three immunoglobulin 
classes, i.e. the Aa locus (11-13). 

This article reports the detection of several allo- 
typic specificities common to two of the five (10, 
14) mouse immunoglobulin classes. 

MATERIALS AND METHODS 

Several mouse alloantisera which detect allo- 
typic specificities were used to determine the 
immunoglobulin class(es) carrying these allotypic 
specificities. Antisera were prepared in several 
strains of mice against the immunoglobulins of 
another inbred strain. The immunoglobulin used 
for immunization was either an anti-H-2 antibody 
(15) or a complex of Hemophilis perlussis with 
mouse anti-H, perlussis (16). The presence 
of anti-allotype antibodies in the resulting anti- 
serum was detected by the ability of the serum 
to precipitate an II~5-1abeled preparation of a pur- 
ified (95% purity) mouse myeloma protein. The 
method of inhibition of precipitation with either 
mouse myeloma proteins or various inbred mouse 
sera was used to determine whether several anti- 
body populations were present. A full description 
of all the methods used has previously been re- 
ported (15, 17). The antisera used were C57BL 
anti-CBA, L P / J  anti-129/J, and YNZB anti- 
NZC. These antisera were found to precipitate 
labeled myelomas of only two of the five mouse 
immunoglobulin classes, namely, ~'G2~ and "/G2b. 
RPC-5 was used as the labeled antigen repre- 
senting the ~'Gu class, and MPC-31, the ~'G2b 
class. In  each inhibition assay, two ~G2~ my- 
elomas (RPC-5 and 5563) and two "yG2b my- 
elomas (MPC-11 and MPC-37) were used as 
inhibitors. All of these myelomas arc derived from 
plasma cell tumors in BALB/c mice, except 5563 
which is a C3H tumor. These myelomas are all 
of immunoglobulin allelic type "a." The methods 
used for isolation of the myeloma proteins have 
also been previously described (17, 18). Each of 
the three antisera were tested against the two 
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labeled myelomas, and all four inhibitor proteins 
were used with each inhibition assay. The results 
are presented as the percentage of inhibition for 
each myeloma protein inhibitor plotted against 
the concentration of protein used. The basic 
premise used in this work is that  inhibition of pre- 
cipitation occurs only with a protein which has 
at least one specificity in common with those 
specificities carried by the labeled protein and 
recognized by the antisera, and that complete 
inhibition is obtained only with a protein that 
carries all the antigenic specificities detected in 
the assay. 

~ESVLTS AND DISOUSSmN 

We have previously described three separate 
loci coding for mouse immunoglobulin H-chains, 
Ig-1 (15), Ig-2 (19) and Ig-3 (18), determining 
respectively the H-chains of 7G2~, 7A and 7G~b. 
By an analysis of cross-reactions with normal 
mouse sera, the Ig-1 locus was shown to be com- 
posed of at least ten antigenic determinants, and 
the Ig-3 locus of at least three determinants. Dif- 
ferent arrangements of these were found in the 
different allelic types, eight alleles having been 
recognized for Ig-1 and four alleles for Ig-3. Since 
the submission of our last article on this work 
(18), we have identified a total of 11 Ig-1 speei- 
fieities, and 8 Ig-3 specificities (20). Some of these 
specificities had previously been demonstrated to 
be carried on only one class of immunoglobulin 
(i.e. Ig-l.1 on 5'G~ (15)). This, however, has not 
been found to be true for all specificities. Since 
~,G~ and ~,G2b have not been separated from nor- 
mal mouse serum (owing to very similar physical 
and chemical characteristics (10)), analysis of 
the class location of the specificities has to be 
restricted to those specificities present in an alle- 
lic type for which a myeloma protein exists. With 
the exception of some recent tumors in (NZB X 
BALB/c) F1 mice (18, 21), this limits analysis to 
those specificities present in the BALB/c strMn, 
namely Ig-l.1, 2, 6, 7, 8, 9, 10 and Ig-3.1, 2, 4, 5, 
6, 7, 8. 

Specificities Ig-l.1, 2, 6, 7, 8 are found only on 
"tGu immunoglobulins. Specificities Ig-3.1, 2, 7, 8 
are found only on "YG2b immunoglobulins. The re- 
sults obtained with assays which define the other 
specificities are presented in the figure. I t  should 
first be stated that no "yM, "~A or ~,G~ myelomas 
have been found to inhibit any of the assays 
described in Figure 1, A to F. These classes there- 
fore, do not carry any of the specificities detected 

in these assays. In  Figure 1A, C57BL anti-CBA 
is reacted with I125-1abeled MPC-31 (a 7G2b pro- 
tein). Both ~,Gu and ~'G2D myelomas completely 
inhibit this precipitation at similar protein con- 
centrations. Therefore at least one allotypic 
specificity is common to these two distinct 
immunoglobulin classes and is detected by this 
antiserum. However, as described in the next 
paragraph, two specificities are actually detected 
in this assay and are found on both "FG~ 
and ~G~b. 

When sera from the eight allelic type strains 
were tested in this assay, all were found to com- 
pletely inhibit the precipitation of a labeled 7G~b 
myeloma, MPC-31, except DBA/2 which gave 
only partial inhibition and C57BL which failed 
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Figure 1. Inhibition of precipitation of I ~s- 
labeled mouse myeloma proteins with purified 
7G~ and vG~b myelomas. The two inhibitor vG~ 
proteins are RPC-5 (@ @) and 5563 (© O). 
The two inhibitor ~,G2b proteins are MPC-11 
(X . . . .  -X) and MPC-37 (A . . . . .  A).The labeled 
antigen in A, C and E is MPC-31, and in B, D and 
F is RPC-5. The antiserum in A and B is C57BL 
anti-CBA, in C and D is NZB anti-NZC, and in E 
and F LP/J  anti-129/J. 
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TABLE I 
Altotypic speci ficities of mouse "rG2~ and 7G~ immunoglobulins 

Type Strain Allele Ig-1 Locus Ig-;t Locus ~G2 Common Allotypic Specificities 

BALB/c a 1 2 - - - -  6 7 8 1 0 -  1 2 - 4 7 8 1 (1.9)- 2 (3.5)" 3 (3.6)" 
C57BL/10 b - - - -  4 - - -  7 . . . . . .  4 7 8 1 - - 
DBA/2 c - 2 3 - - -  7 - -  - 1 2 - 4 7 8 1 2 - 
AKR d 1 2 - - 5 - - 7 - - -  1 - 3 - 7  o r8  - 2 3 
A / J  e 1 2  - -  5 6 7 8 -  - 1 - 3 - 7  - - 2 3 

CE f 1 2 8 - 11 1 2 -- 4 - - 1 2 3 
R I I I  g - 2  3 1 2 - 4  ? -  1 2 3 
SEA h 1 2 - - -  6 7 - I 0 -  1 2 - - 4  7 8 1 2 3 

• Previous designated name of specificity. 

to inhibit at  all. Thus, this assay detects speei- 
ficities Ig-3.5 and 6, Ig-3.6 being defined as the 
specificity absent from DBA/2 immunoglobulins. 
Since the ~'G2a myelomas completely inhibit this 
precipitation, both Ig-3.5 and 6 are common to 
the ~/G~ classes. No allotypic specificities unique 
to "YG2b were found in this assay. However, when 
this same antiserum is used with a labeled ~'G~a 
myeloma (Figure 1B), ~/G2b myelomas give only 
marginal inhibition, even though this antiserum 
contains antibodies directed to common allotypic 
antigens. This apparent nonreciprocality between 
the two assays is due to the preponderance of sev- 
eral antibodies directed to unique ~,G~, antigenic 
specificities which mask the smaller amount of 
antibody to the common antigens. 

Another antiserum used in Figure 1, C and D 
(NZB anti-NZC), defines specificities Ig-l.9 and 
10. In each assay, at least two specificities are 
involved, as ~'G2, and ~/G2b respectively give only 
partial inhibition. The specificity common to "/G2, 
and 7G~b detected in Figure 1D is termed Ig-l.9, 
since C57BL/10 carries 1.9 and not 1.10 (18). 
Only a limited quantity of this antiserum was 
available and detailed testing of the reaction in 
Figure 1C with normal sera as inhibitors could 
not be done. I t  is, therefore, possible that 
the specificity designated Ig-3.4 is the same as 
Ig-l.9, and that this is the common specificity 
detected in Figure 1, C and D. This would imply 
that a unique 5'G2b specificity that has not been 
designated is also detected in this assay. Figure 1, 
E and F show the typical pattern of most other 
alloantisera which detect only allotypic speci- 
ficities unique to one immunoglobulin class. The 
slight inhibition given by the nonreciprocal anti- 
gen, i.e. ~/Gu in Figure 1E, is that  expected from 
a 5 % contamination with normal immunoglobu- 
l ins .  

We conclude, therefore, that the specificities 
previously designated Ig-l.9, Ig-3.5 and Ig-3.6 
are present on immunoglobulins of two distinct 
classes, 5"G2a and 7G2b. The designation of a single 
locus number to these specificities is clearly 
unsuitable, and we therefore list these specificities 
as ~,G~ common allotypic specificities 1, 2 and 3 
(Table I). The previously named ~'G2a and 5"G~b 
unique specificities will remain unaltered and 1.9, 
3.5 and 3.6 will no longer be used. Specificities 
which are carried only in strains other than 
BALB/c (Ig-l.3, 4, 5, 11) mayor  may notbepres- 
ent on both immunoglobulin classes, and this 
question will have to remain open until a method 
of separating ~Gu and ~'G2b in strains with these 
specificities is available. 

We have previously reported (18) that speci- 
ficity Ig-l.5 is present on two different myeloma 
proteins arising in (NZB X BALB/c) F1 hybrid 
mice, one of which typed unequivocally as a ~,G~ 
myeloma, and the other carrying both ~,Gu and 
"yG~b class specific antigens. Since this second 
myeloma protein was very abnormal, in also 
lacking several of the Ig-1 and Ig-3 allotypic 
specificities, we do not feel that  Ig-l.5 is neces- 
sarily a common ~,G~ allotypic specificity. This 
will also have to remain unanswered until a 
typical ~/G2b myeloma of allelic type "e" can be 
found. 

The basic finding presented in this article is the 
detection of allotypic antigens common to two 
distinct mouse immunoglobulin classes. Since 
these ailotypic specificities were not present on 
7A, ~'M or ~/G1 myelomas, it is unlikely that they 
are located on the L-chains of the ~'G2 molecules, 
but  rather on the H-chains. All previously tested 
mouse allotypic specificities (those unique to only 
one "yG2 class) were found to be on the Fc frag- 
ment (22 and unpublished observations) and ex- 

D
ow

nloaded from
 http://journals.aai.org/jim

m
unol/article-pdf/99/4/675/1482098/ji0990040675.pdf by guest on 09 January 2023



678 NOEL L. WARNER AND LEONARD A. t tERZENBERG [voL. 99 

amination of these new common specificities will 
have to be carried out. The submoleeular locali- 
zation of these common allotypic antigens is of 
importance since the only other H-chain allotypic 
specifieities described to be present in more than 
one Ig class are those of the Aa locus in rabbits 
(12, 13) and these are present in the Fd portion 
of the H-chain. 

The evolutionary origin of these common speci- 
ficities is obscure However, in view of the close 
linkage of the Ig-1 and Ig-3, and the many phys- 
icoehemieM and antigenic similarities of the 
polypeptide chains determined by these loci, it is 
very probable that  a gene duplication was respon- 
sible for the development of these two loci. 
Whether the duplication was followed by or pre- 
ceded by  mutational changes giving rise to the 
common allotypic speeificities or indeed whether 
an entirely different mechanism was responsible 
will have to remain unanswered at  present. 

SUMMARY 

Three heavy chain allotypic specificities have 
been found on two of the mouse immunogtobulin 
classes, 7G2.~ and 7G2~. The other described 
immunoglobulin allotypie specificities in the 
mouse are restricted to one or another H-chain 
class. The possible evolutionary origins of shared 
or common specificities are discussed. 
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