Il TECHNICAL COMMENTS

Immunodominant T Cell Epitope from
Signal Sequence

R. A. Henderson et al. (1) suggest that
signal peptides or fragments thereof may
be presented by class I major histocompat-
ability complex (MHC) antigens as T cell
epitopes that are biologically relevant.
This possibility is illustrated by the fact
that a dominant target peptide presented
by D and recognized by cytotoxic T cells
specific for lymphocytic choriomeningitis
virus (LCMV) in H-2® mice is derived
from the signal sequence of the viral gly-
coprotein precursor GP-C. The dominant
immunogenic peptide is gp-a, which is

contained within amino acids 32 through
42 (2). This peptide is part of the leader
sequence (amino acids 1 to 58) of the
GP-C protein, the signal peptide of which
was deduced by the predictive algorithm of
G. von Heijne (3) and confirmed directly
by NH,-terminal amino acid sequencing
of the GP-1 glycoprotein (4). Moreover,
investigation of the pathway of signal
peptide epitope presentation may also
yield information of general biological in-
terest about the fate of cleaved signal
peptides in eukaryotic cells.

Plakoglobin and p-Catenin:
Distinct But Closely Related

Catenins are cytoplasmic proteins that
were originally identified in association
with the cytoplasmic domain of the cell
adhesion molecule uvomorulin (E-cad-
herin), but they also form complexes with
other proteins of the cadherin family (I, 2).
P. D. McCrea et al. (3) isolated cDNA for
the Xenopus B-catenin and performed a
sequence comparison that revealed it to be
homologous to mammalian plakoglobin and
to the product of the segment polarity gene
armadillo of Drosophila. They also found that
a monoclonal antibody to bovine plakoglo-
bin recognized canine B-catenin in Madin-
Darby canine kidney (MDCK) cells, which
raises the possibility that B-catenin may be
identical to plakoglobin. However, we had
found previously that antibodies to plako-
globin did not recognize components of the
isolated uvomorulin-catenin complex (I).

To resolve this apparent contradiction,
we used a cDNA probe of human plakoglo-
bin (4) to screen a mouse cDNA library
prepared from embryonal carcinoma cells,
PCC4. We used intermediate hybridization
and washing conditions to detect different
degrees of homology (5). Phage clones with
strong and weaker signals were plaque-pu-
rified. Restriction sites in the largest insert
found in each group, 3.4 and 2.8 kb,
respectively, were mapped and the insert
was sequenced (Fig. 1).

We found the primary structure encoded
by the cDNA with strong hybridization
signals to have a high homology (99%
identity) to human plakoglobin. In con-
trast, the deduced amino acid sequence of
the cDNA with the weaker hybridization
signal showed a strong homology (97%
identity) to Xenopus B-catenin and a weak
homology (68%) to human plakoglobin.
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The cDNAs each detected a single copy
gene in Southern blot (DNA) analysis of
mouse genomic DNA (6).

These results indicate that mouse plako-
globin and B-catenin are distinct but relat-
ed proteins. Out of 781 amino acids, B-cat-
enin from mouse and from Xenopus differed
only in 21 residues. Such evolutionary con-
servation indicates that B-catenin manifests
basic cellular functions. To characterize
B-catenin further and to demonstrate that
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it forms a complex with uvomorulin, we
produced rabbit antibodies to a synthetic
peptide specific for B-catenin (Fig. 1).
These antibodies specifically recognized
B-catenin from uvomorulin-catenin com-
plexes collected by antibodies to uvomoru-
lin (Fig. 2A, lane 3). The antibodies spe-
cific for B-catenin cross-reacted on immu-
noblots (8) with the homologous protein
from human, bovine, mouse, chicken, and
Xenopus cell lysates (Fig. 2C). When im-
munoblots of whole-cell lysates from differ-
ent species were stained with antibodies to
B-catenin and to plakoglobin, these pro-
teins exhibited different electrophoretic
mobilities (Fig. 2B, lanes 4 and 5); the

Fig. 1 (right). Alignment of the mouse B-catenin (Mouse-Beta) and mouse plakoglobin (Mouse-
Plako) protein sequences with the corresponding sequences of Xenopus B-catenin (Xenopus-Beta)
and human plakoglobin (Human-Plako). The amino terminus of mouse plakoglobin (around 124
residues) is missing, so the residue number is provisional. Amino acids identical in three or four
protein sequences are boxed; dots represent gaps. A synthetic peptide of the amino acid
sequence, denoted by an overline, was used for antibody production. Abbreviations for the amino
acid residues are as follows. A, Ala; C, Cys; D, Asp; E, Glu; F, Phe; G, Gly; H, His; |, lle; K, Lys; L,
Leu; M, Met; N, Asn; P, Pro; Q, GIn; R, Arg; S, Ser; T,-Thr; V, Val; W, Trp; and Y, Tyr.

Fig. 2. Detection of B-catenin in A

uvomorulin-catenin complexes by 1
antibodies to B-catenin and recog-
nition of the homologous proteins
in human, bovine, canine, chicken,
and Xenopus cell lysates by SDS-

PAGE analysis. (A) Uvomorulin-  Uyo—
catenin complexes immunoprecip- o—
itated by antibodies to uvomorulin g_.

(lane 2) from cell lysates of mouse
epithelial cells labeled with 35S-
methionine, CMT. Lane 1 is a con-
trol with an unrelated antibody.
Lane 3 is an immunoblot of lane 2
stained with antibodies to g-cate-
nin. (B) Whole-cell lysates (lanes 4

B C
2 3 4 5 6 7 8 9101112
ity p_‘_’-—u-_“-w

- —IgG— .

and 5) from MDCK cells, or immunoprecipitates collected with antibody to uvomorulin (lanes 6 and
7), were probed in immunoblots with antibodies to B-catenin (lanes 4 and 6) or to plakoglobin (lanes
5 and 7). (C) Whole-cell lysates from mouse embryonal carcinoma cells, F9 (lane 8), bovine MDBK
cells (lane 9), human JAR cells (lane 10), chicken fibroblast cells (lane 11), and Xenopus epithelial
cells, A6 (lane 12) were probed with antibodies to g-catenin.
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antibodies reacted only with the respective
proteins, which allowed us to investigate
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the reactivity of both antibodies to compo-
nents of the uvomorulin-catenin complex.
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We investigated the possible association
of plakoglobin with the uvomorulin-cate-
nin complex in bovine and canine cells
because the monoclonal antibody to bovine
plakoglobin is of mouse origin. Immuno-
complexes collected from MDCK and Ma-
din-Darby bovine kidney (MDBK) cell ly-
sates with rabbit antibodies to uvomorulin
were blotted and stained with antibodies to
either B-catenin or to plakoglobin. Where-
as antibodies to plakoglobin were negative,
B-catenin was easily detectable in the com-
plex (Fig. 2B, lanes 6 and 7). Therefore, in
spite of the high degree of homology, pla-
koglobin and B-catenin exhibited distinct
functional properties. These results are in
agreement with pulse-chase experiments in
which B-catenin was found to associate
with the uvomorulin precursor polypeptide
(9), which suggests that only B-catenin can
interact directly with uvomorulin. Never-
theless, a possible association of plakoglo-
bin with the uvomorulin-catenin complex
cannot be ruled out. Different solubilization
procedures, with other detergents or ionic
strengths, could result in soluble protein
complexes of various sizes. It seems possible
that under certain solubilization conditions
plakoglobin could interact with the uvo-
morulin-catenin complex. In immunofluo-
rescence tests on permeabilized canine
MDCK and bovine MDBK cells, both pro-
teins localized at the plasma membrane.
Moreover, in epithelial cells, plakoglobin is
a component of the desmosomal dense
plaque, but it is also localized in the adhe-
rens-type junctions, where uvomorulin and
catenins are found (10). These findings
suggest a close colocalization and, together
with the structural homology, indicate that
both proteins may be involved in similar
cellular processes.
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Response: The work presented by Butz et al.
appears to be in agreement with the prin-
cipal conclusion of our earlier work (1),
which demonstrated that B-catenin is high-
ly homologous to the Drosophila gene prod-
uct armadillo and to human plakoglobin. At
that time, we erred in favoring the inter-
pretation that plakoglobin and B-catenin
were the same protein because we did not
notice the small difference in their gel
mobilities and did not yet have antibodies
to B-catenin (or to armadillo) that would
have made that difference more obvious.
Nonetheless, the greater degree of sequence
conservation maintained over evolutionary
time between Xenopus B-catenin and Dro-
sophila armadillo, compared with that be-
tween Xenopus B-catenin and human pla-
koglobin (both from vertebrates), led us to
discuss the possibility that B-catenin and
plakoglobin might be distinct members of a
gene family.

Butz et al. present excellent and inter-
esting evidence that B-catenin and plako-
globin are distinct, although closely relat-
ed; proteins within the same cell. We are in
complete agreement concerning this issue;
on the basis of recent immunological evi-
dence from experiments with MDCK cells,
we have, in a collaborative effort, reached
the same conclusion (2).

QOur findings in (2) and that of Butz et al.
differ on one point. We find that plakoglo-
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bin is a component of the E-cadherin—
catenin complex. Although it is more
weakly associated with the complex than is
B-catenin [as determined by the ease with
which it is removed from the complex with
detergents and other washes (3)], it specif-
ically coimmunoprecipitates with E-cad-
herin from MDCK cells (1, 2). As Butz et
al. point out, it is conceivable (we think
likely) that differences in the composition
of the solutions used for cell extraction,
immunoprecipitate washing, and so forth
may explain why we more readily observe
plakoglobin in E-cadherin immunoprecipi-
tates. It remains to be determined whether
plakoglobin is the <y-catenin polypeptide
present in E-cadherin immunoprecipitates.
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