





EXPRESSION OF LNy2 CHAIN MONOMER

Fig. 2. Cytoplasmic accumulation of the L2 chain in invading gastric carcinomas. In a highly differentiated carcin@n@anB), only tumor cells budding or dissociating from
the tumor nests show intense cytoplasmic immunostaining for the/2hain. In another differentiated carcinon@),(the positive signal is evident in tumor cells at the invading
front in the stroma. In a poorly differentiated carcinony,(the immunoreactivity is seen in tumor cells scattered in the stréarawheads, positive signal for the LM chain.
Experimental conditions are described in the text. MagnificatioB00 for A and C; X400 for B andD.

distinct types, extracellular staining and cytoplasmic staining. Thells in the tumor nests showed little immunoreactivity for the LN
results of the immunohistochemical analysis are summarized y@ chain, whereas only cells budding or dissociating from the
Table 1. Most typically in differentiated carcinomas, the basemetumor nests showed intense cytoplasmic staining. In another dif-
membranes surrounding neoplastic glandular structures showerkentiated carcinoma, the immunoreactivity was seen preferen-
intense and continuous immunoreactivity for & chain of LN-5 tially in tumor cells invading deep into the stroma (Fig)20n the
(Fig. 1,A andB). This type of staining was essentially identical tather hand, the cytoplasmic immunoreactivity for the R chain
that observed in adjacent normal gastric epithelia. In some casispoorly differentiated carcinomas differed considerably from that
almost all parts of the neoplastic basement membranes were pgsen in differentiated carcinomas. The majority of tumor cells
itive for the y2 chain (Fig. B), whereas in other cases, only partgliffusing into the stroma showed a positive signal for the &
of the basement membranes, especially surface areas, were posithan in poorly differentiated carcinomas (FigDR In some of
for the antigen (data not shown). The basement membrane stainihgse cases, diffuse extracellular staining for the $Nchain was
of the LN y2 chain was less frequent in poorly differentiatechlso evident (data not shown).
carcinomas than in differentiated carcinomas (Table 1). In anothemDistribution of the LN a3 and a3 Chains. To examine whether
extracellular staining pattern, the immunoreactivity for the 4& the LN y2 chain produced by gastric carcinoma cells exists as the
chain was irregular and fibrous around tumor cells scattered in thBl-5 complex, some tumor tissues were subjected to immunohis-
stroma (Fig. €). This staining pattern was focally observed irtochemical staining with antibodies against the I8 and B3
many cases of the solid type of poorly differentiated carcinomasains. Both the rabbit polyclonal antibody against kR chain
(Table 1). In signet ring carcinomas, the immunoreactivity showexhd the mouse monoclonal antibody against B8I chain (clone
small basement membrane-like structures surrounding a sing@E) reacted with the respective intracellular antigens but not the
tumor cell or several tumor cells (FigD). antigens deposited in basement membranes as the LN-5 complex in
The most characteristic staining pattern for the 4Rlchain was formalin-fixed paraffin sections. When tumor tissues that showed
the cytoplasmic staining of tumor cells. This staining pattern wamsitive basement membrane staining for kR chain were ana-
observed in about half of both differentiated and poorly differefdyzed with the antie3 and antig3 antibodies, tumor cells showed
tiated carcinomas (Table 1). The most typical case in a highpositive signals with both antibodies (Fig. 8~C). The immuno-
differentiated carcinoma is shown in Fig. 2, andB. In this case, reactivity for the LN«3 chain was stronger in inner ductal cells
5598

Downloaded from cancerres.aacrjournals.org on June 15, 2019. © 1999 American Association for Cancer
Research.



EXPRESSION OF LNy2 CHAIN MONOMER

: ™ 7“‘ —\y.,v\
i aaiar e B
: £ w‘ A & e s 4 o g D/Vl LN
DS NEL L TRONTE 95U R TR
<* - = - s L | - " .. \ ‘\\' ‘l;b
S arg O W, il DA AR
y‘f‘b N Y 3 ‘5 .f‘ -, - -y h“‘: «": \“

¥y i {

o, Vg ’:fx ° - ,_\.. - J ' : - .- v,
9. '.0.:&},,3'37’-"% ; ;‘éﬁ \ EA B
k BOC s e $o e - w FRAEY S
ﬁ‘/; g R NPT
i & T AT OF

Fig. 3. Expression of three LN-5 subunits in two highly differentiated gastric carcinomas. Close paraffin sections from two highly differentiated carcinomas were subjected to

immunohistochemical staining for the L&B (A andD), 83 (B andE), andy2 (C andF) chains as described in the text. Tumor cells with positive basement membrane staining for
the LN y2 chain (C) show positive cytoplasmic staining for the kBl (A) andB3 (B) chains. Invading tumor cells showing cytoplasmic staining for they¢hain (F) are negative

for cytoplasmic staining with the anti3 (D) or anti33 (E) antibody.Arrowheads, positive signal for each LN chain. Experimental conditions are described in the text. Magnification:
X400 for A—C; X200 for C—E.

than in surface glandular cells, whereas the immunoreactivities foositive signal for the LNy2 chain were analyzed with the anri8
the LN B3 andy2 chains showed an inverse gradient (data neind anti83 antibodies, no immunoreactivity with either ant- or

shown). anti-B3 antibody was detected in the tumor cells (FigD3F). These
When invading gastric carcinoma cells showing an intracellulaistributions of LNa3, 83, andy2 chains in gastric adenocarcinoma
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1st SDS-PAGE (-2ME) culture, few dead cells were observed under microscopic observation.

—_— As shown in Fig. 4, the three immunoblots indicated the presence of
A 800 460 400 200 two major LN-5 forms of approximatelil, 460,000 andv, 400,000

! bt in which the former was composed &, 160,000«3 chain, M,
a3 140,000 B3 chain, andM, 155,000 y2 chain, and the latter was

composed ofM, 160,000«3 chain, M, 140,00033 chain, andM,

'R 105,000y2 chain. In addition, LN-5 forms that migrated more slowly
than theM, 460,000 form in the one-dimensional SDS-PAGE were
_ . weakly detected. Furthermore, the immunoblot with the gatanti-
116 - body showed the most intense spot, which migrated to the position
corresponding taM, 155,000 in both the one- and two-dimensional
SDS-PAGE. Neither anti3 nor antif3 antibody showed any spot in
the position ofM, 140,000-160,000 in the one-dimensional SDS-

2nd SDS-PAGE (+2ME)
<—

.

&

Q
1

66 - PAGE. These results demonstrated that the gastric carcinoma cells
B B 3 secrete the LNy2 chain as a single subunit.
200 -
s DISCUSSION
————— The present study demonstrated that the localization of the LN
116 - v2 chain in human gastric carcinomas is divided into two distinct
97 - types: @) extracellular deposition; and) cytoplasmic accumula-
tion. Differentiated carcinoma cells forming neoplastic glandular
» structures expressed all of the L&3, B3, and y2 chains and
66 - deposited they2 chain (possibly as the LN-5 form) in underlying
C Y2 basement membranes. In contrast, the cytoplasmic accumulation of
200 - . the LN y2 chain was typically observed in invading or budding
tumor cells, which did not express the L&3 or B3 chain at a
e L / detectable level.
- Some previous studies have shown preferential expression of the
116 - - LN y2 chain in invading carcinoma cells (15, 16, 18). However,
- ‘. most of these studies did not clarify whether I8 andB3 chains

were coexpressed with the LR chain in those tumor cells. As an
exception, Sordaet al. (22) reported that the heterodimer of the
66 - LN y2 and LN B3 chains is accumulated in the cytoplasm of

Fig. 4. Analysis of three subunits of LN-5 secreted from a human gastric carcinofiSsociating (or budding) tumor cells from neoplastic tubules of

cell line by two-dimensional SDS-PAGE. Serum-free conditioned medium from humgolon carcinomas. The LNB3 and y2 chains are found only in

gastric carcinoma cell line MKN-45 was concentrated and analyzed by two-dimensiona|; ¢ : s
SDS-PAGE (nonreducing conditions were used for the one-dimensional SDS-PAGE, g‘m 5 among 11LN species identified thus far. It has been reported

reducing conditions were used for the two-dimensional SDS-PAGE) and subsequidd@t gene expression of the three subunits of LNe3, (33, andy2)

immunoblotting with antibodies against the3 (A), B3 (B), andy2 (C) chains, as g regulated differently in cancer cell lines and in normal and
described in the texArrowheadsndicate the respective subunits derived from two major

LN-5 forms of M, 460,000 ancM, 400,000 (the former is composed K 160,000«3 Malignant tissues (13, 19, 26). In the present study, both normal
chain, M, 140,00083 chain, andVl, 155,000y2 chain, and the latter is composedMf  gastric epithelial cells and tumor cells surrounded by basement

160,000a3 chain,M, 140,000833 chain, andVi, 105,000y2 chain). Anarrow indicates .. _ P _

the singleM, 155,00r0y2 chain (C). Experimerntal conditions are described in the text.me.mbranes Coma'“'”g LN 5 showed no cytqplasmlc |mmuqoreac
tivity for the LN y2 chain. This suggests that in cells expressing all
three subunits of LN-5, thg2 chain is secreted immediately as the

tissues suggest that in glandular tumor cells, the 42 chain is COMPlex of LN-5. , . o

coexpressed with the LN3 andB3 chains and deposited as the LN-5 1€ marked cytoplasmic accumulation of the Ly chain in

form in the underlying basement membranes, whereas invadingtdfnor cells that express neither th nor 3 chain suggests that -

budding tumor cells express only the 192 chain and accumulate it € Y2 chain may not be secreted as the monomer. Indeed, it is

in the cytoplasm. known that in LN-1, theal chain can be secreted as a single
Secretion of the LN y2 Monomer by Human Gastric Carci- Subunit, whereas thgl andy1 chains cannot (27). Whefl and

noma Cells in Culture. To examine whether the LN2 chain can be Y1 chains are overexpressed separately or together, they remain

secreted as a monomer (or a single subunit), the three subunitdngfacellularly as the disulfide-linked dimer @flylor B1B81. Sim-

LN-5 secreted by human gastric carcinoma cell line MKN-45 weréarly, it has been reported that in LN-5, ti#8 andy2 chains first

analyzed by two-dimensional SDS-PAGE (nonreducing SDS-PAJGErm heterodimeiB3y2 and then bind to the3 chain to produce

in the first dimension and reducing SDS-PAGE in the second dimeand secrete LN-5 (28). No previous studies have shown the secre-

sion) and subsequent immunoblotting with antibodies against3qe tion of the LN y2 chain monomer. In this study, however, we

B3, and y2 chains. MKN-45 cells were incubated in serum-freéhowed that a high level of the LN2 chain was secreted from

medium for 2 days in the presence of the tumor promote©i12- cultured human gastric carcinoma cells as the monomer, in addi-

tetradecanoylphorbol-13-acetate to stimulate LN-5 production, atidn to the heterotrimer with the3 and 3 chains. We have also

the resulting conditioned medium was concentrated and subjectedbdained data that tumor cell lines expressingBeandy2 chains

the two-dimensional SDS-PAGE. During the 2 days of serum-frdmit not thea3 chain secrete thg2 chain as the monomer or the
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