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The HLA-linked B cell alloantigen (p29,34) is composed of
two subunits of 29,000 (p29) and 34,000 (p34) molecular
weight. The partially purified HLA-linked B cell alloantigen
was purified by a final step of preparative sodium dodecyl
sulfate-gel electrophoresis. An antiserum was prepared
against p29,34 which specifically lysed B lymphocytes. In
sodium dodecyl sulfate at 21°, p29 and p34 remained nonco-
valently associated and retained immunologic activity; sub-
unit dissociation at higher temperatures correlated with loss
of immunologic activity. Although the pl values of p29 and
p34 are 6.1 and 5.2, respectively, the subunits co-electrofo-
cus under nondenaturing conditions. In addition, cross-
linking studies showed the B cell antigen has a (p29),(p34),
subunit structure.

A B lymphocyte-specific alloantigen has been identified in
humans which is specified by a genetic locus closely linked to
HLA-A and -B (1-16) and appears to be homologous to mouse
and guinea pig la antigens (1, 12). This alloantigen is specified
by a locus either closely linked to or identical with the HLA-D
locus, the strongest mixed lymphocyte culture stimulation
locus, since (a) in a cross-over between HLA-D and HLA-B,
the alloantigen is associated with HLA-D (4); (b) typing with
certain B cell alloantisera has given good agreement with
typing for HLA-D using homozygous stimulator cells (4-7);
and (¢) mixed lymphocyte culture stimulation can be inhibited
by antisera against the B cell-specific antigen (4, 6, 13, 15, 16).
Since these B lymphocyte antigens are HLA-D-linked, but not
necessarily products of HLA-D, and are identified serologi-
cally rather than by the mixed lymphocyte culture reaction,
they will be called in this report HLA-linked B lymphocyte
alloantigens or, for brevity, B cell antigens or p29,34. Heter-
oantisera to B cell-specific antigens appear to have the same
properties as the antisera raised in humans, except for a lack
of allospecificity (14-16). In immunoprecipitation experiments
with radiolabeled, detergent-solubilized antigens, human B
cell-specific and murine Ia antisera generally precipitate two
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polypeptides with molecular weights between 25,000 and
35,000 (15-20). A papain-solubilized B cell-specific antigen
containing polypeptide chains of M, 23,000 and 30,000 (p23,30)
has been purified (14, 15). The detergent-solubilized B cell-
specific antigen (p29,34) contains polypeptide chains of M,
29,000 (p29) and 34,000 (p34) and these subunits have been
isolated under denaturing conditions by preparative sodium
dodecyl sulfate-gel electrophoresis and chemically character-
ized (12). They have NH,-terminal isoleucine and glycine,
respectively, and have unique NH,-terminal sequences. How-
ever, their amino acid compositions are highly similar, and
peptide mapping studies showed them to have a high degree of
homology to one another (12).

This report describes the purification of the detergent-solu-
ble HLA-linked B cell alloantigen in immunologically intact
form, the preparation of an antiserum to it, characterization
for B cell specificity, studies on subunit association and its
correlation with immunologic activity.

METHODS

Purification of B Cell Antigens —B cell antigens were partially
purified together with HLA-A, B antigens as described previously
(21-23). Complete purification was achieved by a final preparative
SDS!-gel electrophoresis step. Pool B (40 ml) (see Refs. 12 and 22)
from Bio-Gel A-5m filtration (0.74 mg/ml) was concentrated and the
excess of Brij 99:97 (Brij 99:Brij 97, 2:1) detergent was removed by
absorption of protein to 10 ml of DEAE-cellulose DE52 (Whatman)
equilibrated with 10 mm Tris/HCl, pH 8.2, 0.05% Brij 99:97, which
was then washed with 60 ml of the above buffer and eluted with 80 ml
of the same buffer containing 0.5 M NaCl. The elution fractions
containing protein, judged by A ,5,, were pooled, dialyzed versus 1 mm
Tris/HCl, pH 7.5, and concentrated with an Amicon PM-10 mem-
brane to 2.5 ml (yield = 18.6 mg of protein or 64%). To this material
were added 2 ml of 5% SDS, 20% glycerol, and 0.001% bromphenol
blue, and the sample was divided in half. One-half was placed in a
boiling water bath for 10 min (for preparation of dissociated p29 and
p34) and the other half allowed to stand at room temperature for 1 h
(for preparation of the p29,34 complex). The samples were placed on
SDS slab gels which were 0.32 x 13 cm in depth and width. The lower
gel (10% polyacrylamide) was 20 cm in height and the upper gel was
3 cm in height. Electrophoresis was at 100 V until the dye reached
the bottom. Guidestrips 1-cm wide were cut from the edges and
center of the gel, stained with Coomassie blue (24), and after correc-

! The abbreviation used is: SDS, sodium dodecyl sulfate.
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tion for expansion during staining, the areas containing protein
were cut from the unstained portion of the gel.

Immunization — For inoculation of rabbits one-tenth by weight of
the appropriate gel slice (containing ~200 ug of protein) per injection
was minced, homogenized with salt/P; (Dulbecco’s phosphate-
buffered saline, 0.20 g/liter of KCI, 0.20 g/liter of KH,PO,, 0.047 g/
liter of MgCl,, 8.0 g/liter of NaCl, 1.15 g/liter of Na,HPO,) obtained
from GIBCO, and Freund’s adjuvant, and injected into rear footpads
and subcutaneously into the back. Rabbits were bled 6 weeks later,
and the antisera along with the pre-immune sera, were titered
against RPMI 4265 cells.

SDS-Gel Electrophoresis —One-dimensional SDS-gel electrophore-
sis was as described by Studier (25). Two-dimensional electrophore-
sis, with isoelectric focusing in the first dimension and SDS-gel
electrophoresis in the second dimension, was as described by
O’Farrell (26), except in some cases urea was omitted from the first
dimension. Proteins were stained with Coomassie blue using the
procedure of Vesterberg (24).

Cytotoxicily Assay — Antisera were tested against B and T lympho-
cytes purified from peripheral blood (3) and against paired T and B
cultured cell lines derived from three individuals (8). Before deter-
gent-soluble antigen was tested for its ability to inhibit specific
antisera in the cytotoxicity assay, it was preincubated with bovine
serum albumin (hereafter, albumin) to prevent detergent-mediated
lysis of target cells (21, 22). Cultured RPMI 4265 cells were used as
targets.

RESULTS

Purification

The HLA-linked B cell alloantigen (p29,34) was obtained
partially purified as a by-product of the purification of HLA-A,
B antigens from RPMI 4265 lymphoblastoid cells (12, 22).
Briefly, the steps were membrane preparation, detergent solu-
bilization, lectin affinity chromatography, and agarose gel
filtration. p29,34 was separated from the majority of the HLA-
A B antigens (p44,12) in the gel filtration step. The fractions
enriched for p29,34 from this step were placed in a pool (desig-
nated Pool B). At this stage, p29 and p34 were the major
constituents of Pool B as shown by SDS-gel electrophoresis.*
On the basis of similarities to detergent-soluble murine Ia
antigens (20) in their behavior during purification and their
molecular weights, p29 and p34 were thought to be the human
analogues of the native murine la antigens, i.e. the HLA-
linked B cell alloantigens. However, completely purified mate-
rial was required to prove this point as well as to provide
material for immunization studies.

Therefore, use was made of the observation that in the
presence of SDS at 21-38°, p29,34 remains associated in a
complex which calibrates at an apparent M, of 55,000 in SDS
gels (12), while contaminating HLA-A B antigens (p44,12) in
Pool B are dissociated and well separated. It was hypothesized
that this form of p29,34 in SDS retains a structure similar to
that of the native molecule, and might be active as an antigen.
Therefore, Pool B from agarose chromatography was incu-
bated with SDS at 21° and the p29,34 complex was purified by
preparative SDS-slab gel electrophoresis as described under
“Methods,” thus separating them from p44 and pl12. p29 and
p34 were also purified after dissociation at 100° in the presence
of SDS. Portions of the gels were eluted into distilled water
and lyophilized. Analytic SDS-gel electrophoresis (Fig. 1)
showed the eluted proteins to be homogeneous.

Preparation of Antiserum
Separated p29 and p34 did not elicit antibodies detectable by
precipitation in gel or ability to lyse lymphocytes in any of the

* See Fig. 2 for an SDS gel of Pool B and Fig. 12 of Ref. 22 for SDS
gels of each gel filtration pool and an earlier purification step.
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Fic. 1. Analytic SDS-gel electrophoresis of proteins eluted after
preparative SDS-gel electrophoresis. After elution from preparative
gels, proteins were dissolved in sample buffer containing 5% 2-
mercaptoethanol and rerun on 11% polyacrylamide-SDS slab gels. A,
p29,34 (not boiled); B, p34 (boiled); C, p29 (boiled).

three rabbits in which they were injected and boosted twice
with 200-pg amounts. However, three rabbits injected once
with the p29,34 complex (~200 ug each) produced antisera
lytic for cultured B cells, and the antiserum with the highest
titer was studied in detail (Table I). The antiserum was tested
against three pairs of cell lines with B or T lymphocyte charac-
ter, each pair having been derived from the same individual.
Since human alloantisera to HLA-linked B cell antigen and
rabbit anti-p23,30 (the papain-solubilized B cell antigen) are
reactive with B but not T lymphocytes (14), it was expected
that the rabbit heteroantisera to p29,34 would show a similar
pattern of reactivity. Indeed, the serum had a much greater
titer against the B cell than against the T cell line of each pair.
The antiserum was also tested diluted 1:5 against peripheral B
and T cells purified from a panel of 48 individuals (3). It was
positive with B cells from 46 individuals and with T cells from
only one individual, the latter reaction possibly being due to
experimental error. This antiserum is therefore B cell-specific,
although at low dilution it shows some reactivity with T cell
lines, but not with peripheral T lymphocytes. Perhaps T cell
lines contain a cross-reactive antigen or a lower density of the
same antigen. Mouse la antisera show a similar pattern of
strong reactivity with B lymphocytes and little or no reactivity
with resting T cells, but a much greater degree of reactivity
with concanavalin A-stimulated T cells (27).

SDS gel-purified p29,34 (Fig. 14) not only elicited a B cell-
specific antiserum but also has been shown to be the HLA-
linked B cell alloantigen by inhibition experiments. Eluted
p29,34 (as well as p23,30) completely inhibited the HLA -linked
B cell alloantiserum Po (see Refs. 28 and 44). The specificity
of this inhibition was shown by the fact that p29,34 from RPMI
4265 cells did not inhibit another HLA-linked B cell serum
recognizing a different allospecificity and did not inhibit an
HLA-A2 serum (compare Ref. 14).

Heat Stability of p29,34

Samples of Pool B were heated, in the presence or absence of
SDS and dithiothreitol, and portions were withdrawn for SDS-
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TagLE |
Lysis of B and T cultured lymphoblastoid cells with anti-p29,34
serum
Cell line B or T cell character Titer”
8392 B 250
8402 T 10
PA3 B 100
CEM T 10
SB B 500
HSB T 50
4265 B 500

@ Dilution giving 50% lysis.

gel electrophoresis (Fig. 2) and for assay of their antigenic
activity (Fig. 3). After treatment at 21° and 57° in the absence
of SDS, p29 and p34 remained associated in a complex which
calibrated at M, = 55,000 on SDS gels (Fig. 2) and retained
antigenic activity (Fig. 3) as measured in the inhibition of
cytotoxicity assay with rabbit anti-p29,34 serum. However,
after treatment at 80° and 100°, most proteins aggregated and
did not enter the gel despite the fact that 2% SDS was added to
the samples before electrophoresis, and almost all antigenic
activity was destroyed. When treatment was conducted in the
presence of SDS, the M, = 55,000 complex was present at 20°,
in lesser amount at 57°, and absent at 80° and 100°, correlating
with 50% retention of activity at 21°, 12% at 57°, and 0% at 80°
and 100°. The presence of dithiothreitol had little effect on
stability (Fig. 3). Samples were 78% stable in SDS and dithio-
threitol at 0°, at which temperature the SDS precipitated, and
were 82% stable to two cycles of freezing and thawing (data not
shown). Therefore, in the presence of SDS, p29,34 was less
stable to heating, and loss of antigenic activity was correlated
with subunit dissociation. Some dissociation in SDS occurred
at 21° and was of course also found in samples which had been
heated in the absence of SDS but were mixed with SDS before
electrophoresis, and correlated with 50% loss of activity in SDS
at 21°, In a previous experiment (12), little dissociation was
observed by SDS-gel electrophoresis when samples were
heated with a lower concentration (0.6%) of SDS and a higher
concentration of nonionic detergent at 21°, 27°, and 38°. It is
possible that antigenic activity would have plateaued in this
temperature range if these temperatures had been included in
the present experiment in 2% SDS. However, it is also possible
that stability is dependent upon the concentration of SDS.
Since electrophoresis was for 11 h at 21° in the presence of 0.1%
SDS, the p29,34 complex is fairly stable under these condi-
tions.

Subunit Structure of B Cell Antigen

The above data indicated that the complex migrating at an
apparent M, of 55,000 in SDS gels is immunologically active,
while dissociated p29 and p34 are immunologically inactive.
Apparently, the M, = 55,000 complex contained noncovalently
associated p29 and p34. However, other interpretations con-
cerning the origin and breakdown of the M, = 55,000 complex
were possible, and the number of p29 and p34 subunits con-
tained in the B cell antigen was uncertain. Therefore, further
experiments were carried out on the subunit structure of the B
cell antigen.

Isoelectric Focusing —The isoelectric focusing properties
and the association of p29 with p34 were studied using a two-
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Fic. 2. Heat stability of the p29,34 complex measured by SDS-gel
electrophoresis. Pool B, which contained 2% Brij 99:97, was concen-
trated and removed from excess detergent by ion exchange chroma-
tography as described under “Methods.” Samples were 1.2 mg of
protein/ml and contained 0.2% Brij 99:97. They were heated at 20°,
57°, or 80° for Y2 h or at 100° for 5 min, with no additions, or in the
presence of 2% SDS or 2% SDS and 2 mm dithiothreitol (not shown),
aliquots were withdrawn for assay with anti-p29,34 serum, and to
the remainder, SDS was added to samples not already containing it,
and to samples not containing dithiothreitol, iodoacetamide was
added to a final concentration of 50 mm. SDS-gel electrophoresis was
in 9 to 13% polyacrylamide slab gels.

dimensional isoelectric focusing system (26) (Fig. 4). In this
system, isoelectric focusing of the lectin column eluate was
conducted in a tube gel in dimension one. This tube gel was
equilibrated in SDS sample buffer, and in some cases was
heated at 80° for 5 min. It was then placed on a slab gel, and
SDS-gel electrophoresis was conducted in dimension two. In
Fig. 4, A and B, focusing was conducted in the absence of urea.
p44, the large subunit of HLA-A,B antigens, focused as many
spots smeared together, correlating with earlier findings that
each HLA-A B specificity exhibited several peaks of activity,
possibly due to sialic acid heterogeneity (22, 29).

p29 and p34 focused in a region of the gel somewhat nar-
rower than that in which p44 focused but in a broader region
than some of the other proteins. When the equilibrated focus-
ing gel was not heated before SDS-gel electrophoresis in the
second dimension, p29,34 migrated in a complex calibrating at
M, = 55,000 (Fig. 44), but when heated, migrated as disso-
ciated p29 and p34 (Fig. 4B). Comparison of the positions of the
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Fic. 3. Heat stability of p29,34 measured by inhibition of anti-
p29,34 serum. Samples were heated in the presence of no additions,
2% SDS, or 2% SDS and 2 mmM dithiothreitol (DTT) as described in
the legend to Fig. 2 and aliquots were withdrawn for the inhibition of
cytotoxicity assay using anti-p29,34 serum.

M, = 55,000 complex in Fig. 44 and p29 and p34 in Fig. 4B
lends further support to the conclusion that the M, = 55,000
complex contains p29 and p34. Although p29 and p34 were
somewhat smeared, perhaps partly due to aggregation, their
positions in the focusing dimension were exactly aligned and
the ratio of stain in p29 and p34 was constant in all areas.
Thus, p29 and p34 remain associated during isoelectrofocusing
under nondenaturing conditions.

When samples were focused in 8 M urea in the first dimen-
sion to maintain denaturation (Fig. 4C), p29 focused at pl =
6.1, while p34 focused at pI = 5.2. Since p29 and p34 have such
different pl values under denaturing conditions, it is unlikely
they would have pl values identical with one another under
nondenaturing conditions, and thus it is unlikely that their
association in the same region of the focusing gel under non-
denaturing conditions is fortuitous.

Cross-linking Experiments —To determine the number of
p29 and p34 subunits which were noncovalently associated,
the B cell antigen was cross-linked with reagents containing
cleavable S—S bonds, and was electrophoresed on two-dimen-
sional SDS gels (30), unreduced in the first dimension and
reduced in the second dimension (Fig. 5). Pools A and B were
cross-linked with dimethyldithiobis(propionimidate) (Fig. 5, A
and B) and Pool B was also cross-linked with a different
cleavable reagent, dithiobis(succinimidyl-propionate) (Lom-
ant’s reagent) (31) (Fig. 5C). In Figs. 5, (A, B, and C) spots of
p29 and p34 derived from a cross-linked product are seen
vertically aligned with each other below the diagonal of un-
cross-linked proteins, showing both subunits are present in
the cross-linked product. Un-cross-linked p29 and p34, on the
diagonal, are also present. Cross-linking of aldolase revealed
spots of tetramer, trimer, and dimer, and a similarly large
amount of monomer (not shown). A somewhat higher yield of
the cross-linked product was obtained with Lomant’s reagent
(Fig. 5C), although in this gel cross-linked p29 and p34 were
not well resolved from each other in the second dimension. A
stained tube gel, identical with the one used in the first
dimension, is shown at the top of Fig. 5C. The M, of the cross-
linked product, as determined by calibration with standard
proteins in parallel tube gels, is 64,000. This M, is close to the
sum of the subunit M, values. Thus, p29 and p34 are associated
in a (p29),(p34), structure. The M, of 64,000 is higher than the
M, of 55,000 observed for p29,34 in SDS at 21°. The p29,34
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Fic. 4. Two-dimensional gels, using isoelectric focusing (IF) in
dimension one and SDS-gel electrophoresis in dimension two, dem-
onstrating association of p29 and p34. The lectin column eluate was
separated by isoelectric focusing in dimension one, gels were equili-
brated with SDS sample buffer for !/z h, and SDS-gel electrophoresis
was conducted in a 10% polyacrylamide gel in dimension two, accord-
ing to O’'Farrell (26), with the following modifications: A, focusing
without urea, plus 10% sucrose; B, same as in A, except after
equilibration in SDS sample buffer, the tube gel was heated at 80° for
5min; C, focusing in 8 M urea. A sample, which had been boiled, was
applied to each second dimension gel in a slot to the left of the
isoelectric focusing gel. The alkaline end of the isoelectric focusing
gel is to the left.

complex with an apparent M, of 55,000 retains antigenic activ-
ity, and therefore should possess a folded conformation with
electrophoretic properties which would be expected to differ
from those of cross-linked, heated, unfolded p29,34.

(p29), and (p34), dimer molecules were not observed in two-
dimensional gels. Since p29 and p34 were better separated
from one another in the first, unreduced dimension than in the
second, reduced dimension, and separation on SDS gels was
linear with log M, in this range, (p29), and (p34), molecules
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Fic. 5. Two-dimensional electrophoresis in SDS gels of cross-
linked p29,34. Samples were cross-linked using modifications of the
methods of Wang and Richards (30) or Lomant and Fairbanks (31)
and then electrophoresed in 5% first-dimension gels, and 10% second-
dimension gels essentially as described (30), except the intervening
layer of agarose contained 0.1 m dithiothreitol instead of 2-mercapto-
ethanol, and thinner gels were used (2.5-mm tube gels, 0.8-mm slab
gels). A portion of the cross-linked material was also applied to a
sample slot in the second dimension to the left of the tube gel. A, Pool
A (40 pg, 0.5 mg/ml) (22) was dialyzed versus 50 mm triethanola-
mine, pH 8.4, cross-linked with 1 mg/ml of dimethyldithiobis-
(propionimidate) (30) for 1 h at 20°, the reaction was stopped with 50
mm ammonium acetate, and N-ethylmaleimide was added to 1 mg/
ml. After 20 min acetone (5 volumes) was added, and after another
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would have also been well separated in the first dimension and
would have yielded diagonally related spots in two-dimen-
sional gels.

The smear of p29 and p34 in the gels toward higher M, in
dimension one indicated that some p29,34 was aggregated.
This aggregation was overcome in SDS at 21° (Fig. 2), indicat-
ing that aggregates are not held together as tightly as the
(p29),(p34), structure and are probably composed of multiple
units of the latter structure.

Other proteins present in the preparations used in the ex-
periments in Fig. 5 can also be seen to be cross-linked. p105, a
protein present in Pool A, is cross-linked in a (p105), structure
(Fig. 5A). Disulfide-linked pl05 dimers have been found in
preparations purified in the absence of dithiothreitol (32). p 44
derived from a (p44),(p12), cross-linked structure (32) can be
seen in Fig. 5C.

DISCUSSION

The subunits of the HLA-linked B cell alloantigen, p29 and
p34, remain noncovalently associated in the presence of SDS
at room temperature. p29 and p34 also coelectrofocus under
nondenaturing conditions, although they focus separately at
pl values of 6.1 and 5.2, respectively, under denaturing condi-
tions. The B cell antigen was not heated in the latter experi-
ment, thus eliminating the possibility that p29 and p34 could
be held together by a heat-labile covalent bond. The cross-
linking experiments show that the subunits of B cell antigens
(in the absence of SDS) are associated in a (p29),(p34), struc-
ture. It therefore seems a reasonable conclusion that the com-
plex of p29 and p34 with an apparent M, of 55,000 in SDS has
the same subunit stoichiometry. Together with experiments
showing that p29 and p34 are not linked by disulfide bonds
(12), the present experiments establish that in the (p29),(p34),
structure, the subunits are firmly, but noncovalently associ-
ated.

In this paper, advantage was taken of the surprising finding
that p29 and p34 remain noncovalently associated in the pres-
ence of SDS by using preparative SDS-polyacrylamide gel
electrophoresis as the final step in the purification of the B cell
antigen. To our knowledge, this is the first use of this tech-
nique for purification of a multisubunit protein. After this
procedure, the B cell antigen remained an active immunogen
and inhibited both the rabbit anti-p23,34 serum which was
produced and a human HLA-linked B cell alloantiserum. Thus
the p29,34 complex must retain a conformation in SDS at room
temperature similar to its native state, since antibodies made
against it react with the native form of p29,34 on the surface of
B lymphocytes, and p29,34 which had been treated with SDS
can inhibit this reaction as well as the reaction with antisera
produced by alloimmunization. Examples of other proteins
which are stable after treatment with SDS are the C;-isopren-

hour at (F, the precipitate was collected, dissolved in 20 ul of sample
buffer, heated at 100°, and electrophoresed. B, Same except Pool B
(60 g, 0.74 mg/ml) was used. C, Pool B (140 pug, 0.7 mg/ml) was after
dialysis versus 50 mm sodium borate, pH 9.0. Cross-linking with
Lomant’s reagent (31) and preparation for electrophoresis was as
previously described (32). The sample was boiled in 50 ul of sample
buffer, and a 20-pul portion was subjected to two-dimensional electro-
phoresis and a 10-ul portion was subjected to one-dimensional elec-
trophoresis only and stained. The stained one-dimensional gel is
shown aligned in the same manner as the unstained one-dimen-
sional gel with the two-dimensional gel. The M, of the cross-linked
product in one-dimensional gels was determined from the mobility of
standard proteins in parallel gels. Standards were as listed in the
legend to Fig. 13 in Ref. 22. XL, cross-linked.
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oid alcohol phosphokinase (33) and phospholipase Al (34)
which retain enzymatic activity, and the influenza virus he-
magglutinin (35), which retains activity. p29,34 is also re-
markably stable to heat, retaining full antigenic activity after
/2 h at 57°. SDS treatment of HLA-A,B antigens at room
temperature results in loss of antigenic activity (22) and disse-
ciation, but subunit dissociation by anti-B,-microglobulin se-
rum results in retention of antigenic activity in the HLA-A,B
heavy chain subunit (36).

Studies on the heat stability of p29,34 in SDS showed that
dissociation of the p29,34 complex into p29 and p34 was quanti-
tatively paralleled by loss in antigenic activity. Since the
antigenic determinants of globular proteins are usually de-
pendent upon conformation (37), the heating experiments sug-
gest that subunit dissociation is accompanied by drastic con-
formational changes. These changes probably consist of an
unfolding of the polypeptide chains into the extended rod
conformation (38) and an increase in the amount of bound
SDS. Heat-dissociated p29 and p34, which failed to inhibit
rabbit anti-p29,34 serum, also failed to elicit antibodies when
injected into rabbits. While antibodies have been elicited to
actin after heating and preparative SDS-gel electrophoresis
(39), proteins which have been denatured do not usually elicit
antibodies which cross-react with their undenatured confor-
mation (37).

As expected for an antiserum to a protein selectively ex-
pressed on B lymphocytes, anti-p29,34 serum is a highly spe-
cific B cell reagent, as shown by tests on B and T cell cultured
cell lines and with peripheral B and T lymphocytes from 48
individuals. Its reactivity with B cells from almost all individ-
uals tested indicates it recognizes largely heteroantigenic
rather than alloantigenic determinants. The alloantigenic de-
terminant is present on p29,34, however, as demonstrated by
inhibition of Po antiserum.? An antiserum similar to anti-p29,
34 has been prepared against the papain cleavage product of B
cell alloantigens p23,30 (14, 15). p23,30 also carries the alloan-
tigenic determinant. This serum, anti-p23,30, is also B cell-
specific and precipitates from detergent-solubilized extracts
polypeptides of M, = 29,000 and 34,000. Purified p23,30 in-
hibits anti-p29,34 serum, and SDS gel-purified p29,34 inhibits
anti-p23,30 serum (44). p29,34 when digested with papain
yields p23,30.% It is thus clearly established that p29,34 and
p23,30 are different forms of the HLA-linked B cell alloanti-
gen, one derived in intact form by detergent solubilization of
membranes and the other derived by papain cleavage of mem-
branes. Detergent-solubilized and papain-solubilized HLA-
linked B cell alloantigens have thus been isolated by quite
different purification procedures, and shown to be related.
This provides further support for the conclusion that these
molecules are in fact the HLA-linked B cell alloantigen.

The many similarities between p29,34 and mouse and
guinea pig Ia antigens have been summarized elsewhere (1,
12) and strongly suggest that these molecules are homologous.
However, mouse la antigens are dissimilar from human p29,
34 in that they seem to be relatively heat-labile, since Nonidet
P-40-solubilized Ia antigens form a coagulate after incubation
at 37° for 16 h (20). However, the temperature stability of
murine Ia antigens has not been thoroughly studied over a
range of temperatures, and the coagulation at 37° could be due
to some factor other than heat. Heat treatment of both human
(40) and murine (41) lymphocytes at 45° for 1 h abrogates their
ability to stimulate in mixed lymphocyte culture, but not their

3 A. DeFranco, unpublished data.
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ability to stimulate production of cell-mediated lympholysis
effector cells, if a mixed lymphocyte culture stimulating cell is
added to the culture. HLA-A,B antigens remain intact after
this treatment. Since freeze-thawed cells, which presumably
contain intact Ia antigens, do not stimulate in mixed lympho-
eyte culture (42), heat treatment may inactivate some physio-
logical process in stimulator cells, rather than the antigens
which stimulate in mixed lymphocyte culture. This could be
tested serologically on heat-treated cells.

Anti-p23,30 serum has been used to study the expression of
the human Ia-like antigens on leukemia cells (43). Anti-p29,34
serum also has a similar pattern of reactivity with different
human leukemias.* Since p28,34 can be readily obtained in
highly pure form by preparative SDS-gel electrophoresis, it
may thus be an excellent source of antigen for the production
of antisera to the HLA-linked B cell-specific antigen.
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