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ABSTRACT

A novelM@150,000protein(pl5O),whichwasfoundto bepreferentially
expressed in virally and oncogene transformed mouse cells, was partially
purified, and the eDNA was cloned. p150 is the largest member of a
putative protein family, the molecular function of which is as yet un
known. Its pattern of expression correlates well not only with transfor
mation but also with the dedifTerentiated State of several mouse cell lines
and cells. Furthermore, human breast carcinoma specimens and normal
tissue from the same breast were screened for the presence of the p150
antigen. In all carcinoma samples, Western blotting revealed higher p150
expression levels than that in control tissue from the same patient. Im
munohistochemical analyses of the same specimens displayed specific

staining of the carcinoma cells.

INTRODUCTION

The search for overexpression or underexpression of proteins in
human tumor cells has a dual purpose: (a) such proteins may be used
as general markers; and (b) they can serve as leads to unravel new
tumor formation mechanisms once their cellular function has been
clarified.

The loss of differentiation appears to be a hallmark for tumor cells
in general, although exceptions are known (1â€”3).But already primary
cells brought into cell culture gradually loose morphological and
metabolic differentiation (4). This process can be accelerated by
transformation with tumor viruses or transfection with various onco
genes. When a potential dedifferentiation marker needs testing, two
convenient systems are available where the differentiation state of a
cell can be manipulated; differentiation can be induced in tempera
ture-sensitive, virus-transformed cells by raising the temperature or in
other cells by retinoic acid treatment (5, 6). Thus, besides stably
undifferentiated cell lines, in vitro systems are available to test a
potential dedifferentiation marker.

During the course of a search for cell surface or cytoskeleton
associated antigens, which are expressed preferentially in dedifferen
tiated cells, we identified a novel protein (p150) not only overex
pressed in mouse melanoma and HeLa cells. It also could be turned on
and off in the abovementioned temperature- and retinoic acid-condi
tional cell lines, where differentiation stages could be altered. Because
mouse mammary cell lines transformed with various oncongenes
overexpressed pisO, we hoped to be able to use the overexpresssion
of this protein as a marker in human mammary carcinoma as well. We
purified and cloned this novel protein. Indeed, when we screened 22
randomly selected human mammary tumors, we found a distinctly
increased signal both with Western blotting as well as with immuno
histochemistry.

MATERIALS AND METHODS

p150 Purification and Microsequencing. The 100,000 X g pellet of a
crude membrane preparation of B 16Fl mouse melanoma cells was dissolved in
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lysis buffer [0.01 mMTris-HC1(pH 7.5), 0.5% NP4O,and 1 mMPMSF3Iand
centrifuged at 13,000 X g for 20 mm. The supematant was sequentially absorbed

to wheat germ and concanavalin A-Sepharose. The run off was incubated batch
wise with SepharoseQ and S, respectively.Subsequently,the unbound fraction
was processedfor loadingonto a reducing5% SDS-PAGEminigelaccordingto
standardprocedures.Gels were stained with 0.1% Coomassieblue 0-250 (Serva
Chemicals, Heidelberg, Germany). The band containing p150 was excised, equil

ibrated in SDS-PAGE running buffer, and then electroeluted at 100 V for 4 h. One
hundred to 200 xg of purified p150 was run again on a 5% SDS-PAGE gel and
blotted onto a PVDF membrane(PVDF membrane, Immobilon;Millipore,Bed
ford, MA). Digestionof the blottedp150 with protea.ses(Lys-C,tiypsin, and V8),
as well as peptide separation on a Vydac C,8/C8 reverse phase column, was done

according to established procedures (7). In some cases, peptides were repurified on
a C8 reverse phase column. The Edman degradation of the peptides was done on

an sequencerfrom Applied Biosystem.
Molecular Cloning of p150. A cDNA library from Bl6Fl cell

poly(A+)RNA in lambda ZAP (Stratagene, La Jolla, CA) was screened with

two 32Prandomly labeled probes (644 nucleotides with l0@cpm/pmol and 504
nucleotides with 8 X 106 cpm/pmol, respectively), which were amplified by
PCR based on three different peptide sequences derived from isolated mouse
p150. Hybridization was performed at 65Â°Cfor 18 h in 5X SSC (1X SSC:150
mM NaC1, 17 mM Na citrate, pH 7.0) containing 50% formamide. Washes were

done at 65CC in 1X SSC for 2 h each. The filters (Hybond-N+ filters;
Amersham International, Buckinghamshire, United Kingdom) were exposed

for 2 days. Stripping and reprobing of the filters with the second probe was
done according to the protocol provided by the manufacturer. Positive clones
were rescreened twice. The pBluescript (Stratagene) phagemids containing the
selected clones were excised from the lambda ZAP vector according to the

manufacturer's protocol. The pBluescript 5K vector containing the cloned

eDNA was sequenced by the dideoxy chain termination method (Sequenase
version 2.0 DNA sequencing kit, United States Biochemical Corp., Cleveland,

OH). Cloning of the 5' end was accomplished by the 5' rapid amplification of
eDNA ends technique (Marathon cDNA amplification kit, Clontech, Palo Alto,

CA; and Expand Long Template PCR system, Boehringer Mannheim, Ger
many). The resulting amplified fragment was cloned into the pCR II vector
(TA cloning kit; Invitrogen, San Diego, CA) and sequenced. In all cases, both
strands were analyzed to confirm the sequence results. All other molecular
biological techniques were done according to established procedures (8).

Raising Antibodies against Purified p150. Initially, Mabs were raised

against a vitronectin receptor-containing fraction obtained from human pla

centa. then against the SDS-PAGE purified mouse p150. Chicken and rabbit
polyclonal antibodies were raised against purified mouse p150 as well as
against the recombinant 225-amino acid NH2-terminal peptide. BALB/c mice

were used for raising Mabs against mouse p150. The immunization procedure
as well as the fusion of the isolated splenocytes with PAl myeloma cells was

performed according to standard protocols (9). Clones that showed positive
signals in immunofluorescence and in Western blotting were subcloned twice

by limiting dilution before the antibodies were collected. Polyclonal antibodies
in chicken and rabbits were produced and purified according to standard

protocols (9, 10). Monospecific polyclonal antibodies were produced accord

ing to established procedures (9).
Cell Lines. We used the following cell lines: 3T3 Swiss fibroblasts trans

formed with chicken v-src or Ha-ras; chicken embryo fibroblasts NY68 trans
fected with the temperature-sensitive Rous sarcoma virus, which is nonper

missive at 41Â°C and permissive at 37Â°C (5); HC1 1 mouse mammary cell lines

transformed with either c-myc, Ha-ras, v-raf, or int-2 ( I I ); ES cells, kept in
medium containing leukemia inhibition factor (Life Technologies, Inc., Basel,
Switzerland) to prevent differentiation (12â€”14); F9 teratocarcinoma cells and a

3 The abbreviations used are: PMSF, phenylmethylsulfonyl fluoride; Mab, monoclonal

antibody; ES, embryonic stem; ORF. open reading frame.
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stably differentiated variant F9Ac clone 9 (15â€”17); B16F1 cells differentiated

with retinoic acid at a concentration of l0@@M for 48 h (6, 18).
All of the variant B16 cell lines are derived from B16FI cells and selected

by different procedures carried out in vivoand in vitro. Fl is the parental cell
line of ASbl (WGA-resistant; Refs. 19â€”21), R6OX (ricin-resistant; Refs. 19

and 20), LS9 (22, 23), and FlO (24).
Tumor and Normal Tissue Samples. From 22 fresh mastectomy speci

mens, cancer tissue and noncancerous normal tissue were chosen macroscop
ically by an experienced pathologist for transfer to the laboratory. The tissue
arrived in the laboratory about 5 h after mastectomy at the latest, and it was
frozen and stored at â€”80Â°C.Corresponding cancer and normal tissues were
fixed in 10% buffered formalin and embedded in paraffin. Five-sm sections
were cut for H&E staining. For immunohistochemistry, the 5-,xm sections
were mounted on Cementit (Merz und Benteli SA, Niederwangen, Switzer
land) -covered super frost slides. The presence of invasive cancer and of
normal tissue was confirmed by histology in each case.

Preparation of Tissue Extracts. Frozen human tumor and normal tissues

were cut into small pieces, suspended in STE buffer [0.1 M NaC1, 0.01 M
Tris-HCI (pH 7.6), and I msi EDTA] with protease inhibitors aprotinin (2

@g/ml),leupeptin (1 @g/ml),and I mM PMSF and homogenized with a
Polytron homogenizer. The homogenates were centrifuged at 1000 X g for 15
mm, and the supernatants were mixed with one volume of 2X sample buffer
consisting of 0.1 M Tris-HCI (pH 6.8), 4% SDS, and 20% glycerol. This

mixture was incubated for 30 mm at 56Â°Cand recentrifuged at 15,000 X g for
10 mm. The protein concentrations of the supernatants were determined with
a BCA protein assay kit (Pierce, Rockford, IL).

Preparation of NP4O Extracts of Cell Lines. Cells were washed twice
with PBS and lysed in ice-cold lysis buffer [0.01 M Tris-HCI (pH 7.5), 0.5%

NP4O,and 1 mMPMSFI in the dish for 30 mm at 4Â°C.The lysed cells were
centrifuged at 15,000 X g at 4Â°C. The supernatants were mixed with sample

buffer as described above. The samples were heated for 2 mm at 95Â°C,and the
protein concentrations were determined.

Immunoblotting. Extracts of cells or surgical specimens containing 20 or
40 i.@gof protein were subjected to electrophoresis in the presence of 0. 1% SDS
in 5% SDS-PAGE minigels. After electrophoresis, the proteins were trans
ferred electrophoretically at I mA per cm2 for 90 mm onto a polyvinylidene

difluoride membrane. The membranes were blocked in blocking solution
[0.1MTris-HCI (pH 7.4), 0. 1MMgCl2,0.5% Tween 20, 1%Triton X-l0O, 1%
BSA, and 5% FCSJ for 30 mm at room temperature, decorated with a chicken
antibody against p150 (Sophie, 1:2000) or with Mab 6G 10 (supernatant, 1:20)

overnight at 4Â°C,washed with blocking solution, and then incubated for I h at
room temperature with a goat anti-chicken peroxidase-coupled second anti
body (1:2000, Southern Biotechnology Associates, Inc., Birmingham, AL) or
rabbit anti-mouse and swine anti-rabbit (both peroxidase-coupled; Dako Di
agnostics AG, Zug, Switzerland) at dilutions of 1:2000. Then the membranes
were washed with blocking solution, PBS, and water, and the protein-antibody
complexes were visualized by ECL (Amersham International) according to the
manufacturer's protocol. Quantification of the Western blots were done by
using a â€˜25I-labeledsecond antibody (Amersham International). The blots were

scanned with a Phosphorlmager unit (Molecular Dynamics, Sunnyvale, CA),
and the relative amounts of p150 were determined by measuring the radioac
tivity present in the appropriate bands.

Immunohistochemistry. Representative tissue blocks of normal and car
cinoma tissue were taken from three cases for immunohistological examina
tion. The 5-p.m paraffin sections were deparaffinized, rehydrated, and washed
twice in Tris-NaCI buffer [30 mM Tris (pH 7.5), 0.9% NaCIl. Internal peroxi

dases were blocked with blocking solution [25 mM f3-D-glucose, 25 mM sodium
azide, and 0.6 units/mI glucose oxidase (Sigma Chemical Co., Buchs,
Switzerland) in Tris-NaCI bufferl for 1 h at 37Â°C.After washes in Tris-NaC1
buffer, the sections were heated in 500 ml of citrate buffer (0.1 mM,pH 6.0)
in the microwave oven operated at 750 W for 10 mm. The sections were

allowed to cool down and washed again in Tris-NaCI buffer before blocking
with 1% BSA in Tris-NaCI buffer for 15 mm. The chicken antibody against

p150 (Sophie, 1: 1000) was applied for 60 mm at room temperature in the same

buffer, whereas Mab 6G7, the monospecific rabbit anti-NH, terminal peptide
(225 amino acids) antibody and the Mab against Ki-67 (MIBI; Dianova
GmbH, Germany) were incubated with the sections overnight at 6Â°C.Subse
quently, the sections were washed twice, incubated with second antibodies
(goat anti-chicken, goat anti-mouse, or goat anti-rabbit; all peroxidase coupled,
diluted 1:2000; Southern Biotechnology Associates, Inc.) for 0.5 h, rinsed with

Tris-NaCI buffer, and incubated with the peroxidase substrate 3',3'-diamino

benzidine (Sigma Chemical Co.) 2% in 50 mM Tris (pH 7.6) for 5â€”10mm at
room temperature. The paraffin sections were counterstained with stabilized

hematoxylin (Shandon, Astmoore, United Kingdom), dehydrated, mounted in

Depex (BDH, Gurr, United Kingdom), and photographed.

RESULTS

Purification of p150. During a search for cell surface- or cytoskel
eton-associated proteins preferentially overexpressed in dedifferenti
ated tumor cells, we raised Mabs against human placenta membrane
fractions and found an antibody that recognized a novel Mr 150,000
protein overexpressed in HeLa cells and in mouse B 16 melanoma
cells. Because Bl6Fl melanoma cells expressed high amounts of this
antigen, they were used as the source for further purification. Solu
bilized membrane fractions of Fl cells were sequentially absorbed
onto wheat germ agglutinin, concanavalin A-Sepharose, and Sepha
rose-Q and -S. The run-off from these resins resulted in a 2â€”3-fold
purification of p150 as demonstrated by SDS-PAGE and Western
blotting (Fig. I, a and b). p150-enriched run-off fractions were SDS
PAGE purified and used for raising additional antibodies and for
microsequencing. Fig. lc shows B l6Fl cell lysates probed with five
monoclonal antibodies and one polyclonal chicken antibody, which all
reacted with the same Mr 150,000 protein.

Cloning of Mouse p150. From 13 microsequenced peptides, 8
showed no homology whatsoever to known sequences in databanks.

Fig. I. a. purification stepsof plSO from B lbFl mouse
melanoma cells on SDS-PAGE. b, Western blot analysis
of the same fractions probed with the anti-mouse-pl5O
Mab 6Gb. c, Western blot of anti-plSO Mabs (6Gb,
667, 1B 10, 4H9, and 4A2) and of the polycbonal antibody
developed in chicken (Sophie), respectively, tested on
BI6FI total cell bysate. All antibodies shown here were
raised against SDS-PAGE-purified mouse p150 from
BI6F1 cells.
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Fig. 2. a, eDNA sequence and deduced amino acid sequence of
mouse p150. The shaded boxes show tbe amino acid sequences of
the peptides that were derived from microsequencing of p150. Left,
amino acid numbers; right. numbers of the nucleotides. b, schematic
amino acid sequence alignment of homologous proteins: C. elegans
(EGL-45), ORF from yeast (YBRO79c), ORF from tobacco
(NTPNLA35), centrosomin A, centrosomin B, and mouse p150.
The different regions are marked as following: dark gray. 35â€”55%
identity; light gray, coiled-coil regions; white. no significant homol
ogies; blue, 100% identities between centrosomins and p150; and
red. hydrophobic stretch.
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The residual five peptides showed homology to the published protein
sequence predicted for centrosomin A and centrosomin B, i.e., two
variants of a cytosolic protein found to be associated with the mouse
centrosomal region (25). Of these five peptides, IDIEDLEELD and
RQSVYEE showed 100% identity at the protein level of centrosomin
A (26). The remaining three peptides NWVREQPE, RILQEHE, and
QFEERLAEERHSRL did not align with the predicted reading frame
of the published centrosomin A. Therefore, corresponding oligonu
cleotides were used for PCR amplification. The resulting two PCR
fragments had sizes of 644 and 504 bp, respectively, and were used as
probes for the screening of a B16F1 lambda Zap cDNA library.
Forty-three putative positive plaques were identified. After a second
round of screening, 17 clones were found to be true positives, and 9
out of the 17 positive clones hybridized to both probes. The four
clones that contained the largest inserts and that were recognized by
both probes encoded the p150 protein. By aligning these four clones,
we established a 4.6-kb long cDNA sequence containing an ORF of
3.6 kb, which contained 12 peptides derived from microsequencing of
p150. The 5' sequence was obtained by the use of the 5' rapid
amplification of cDNA ends technique. Also, long distance PCR was
performed on an adapter-ligated B16F1 cDNA library with an internal
38-bp long antisense primer (derived from the consensus sequence at
position 1102â€”1139 starting from the 5' end of clone 20.12: CTCA
GAGTCCGGGAAGTATGGTCAATACGTACCTGCAG) led to the
specific amplification of a 1.6-kb fragment under high stringency
conditions. Sequence analysis of this 1.6-kb fragment extended the 5'
ORF for 461 nucleotides. This sequence stretch also contained the

remaining peptide from microsequenced p150. The complete ORF
established was 4032 nucleotides (Fig. 2a) within a total cDNA of
5.13 kb. This ORF encodes a novel protein of 1343 amino acids with
the predicted molecular weight of 162,000, which agrees with the
apparent size observed on SDS-PAGE. The start of translation could
be reconfirmed by comparing the homologous sequences of EGL-45,
NTPNL35 (ORF of tobacco), and SCYBRO79 (ORF of yeast), which
showed the highest degree of homology at the very 5' ends of the
molecules. Fig. 2b shows a schematic sequence alignment of p150
with these three proteins and with the centrosomins.

At the COOH terminus of p150, several unknown repetitive amino
acid motifs were found: DXXD (X = DIE) between amino acids 922
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Fig. 4. Western blot analysis of B l6Fl mouse melanoma variants probed with Mab
6Gb. Fl, BI6F1 parental cell line; a5bI, a wheat germ agglutinin-resistant variant:
R6OX. a ricin revertant; BI6FIO (FlO), a highly lung specific variant; BI6LS9 (LS9), a
highly liver-specific variant.

to 1056; XMMZ (X and/or Z are hydrophobic) between amino acids
1062 to I 124, and RD repeats between amino acids 1202 to 1257.

p150 Expression in Transformed and Differentiated Cells. To
look for differentiation- and/or transformation-dependent expression
of p150 we screened several cell lines by Western blotting. All cell
lines thus far investigated showed a positive correlation between their
degree of transformation and p150 expression. In 3T3 fibroblasts as
well as in the HC1 1 mouse mammary cell lines, not all oncogenes turn
on p 150 expression to the same extent. This is due to different degrees
of transformation and dedifferentiation obtained with the various
oncogenes (Fig. 3a).

ES cells, teratocarcinoma (F9), and the B16F1 melanoma line all
show a convincing loss of p 150 expression in their differentiated state
(Fig. 3b). At first sight, the metastatic variants of the mouse melanoma
B16F1 cell line did not show the expected p150 expression pattern.
The low metastatic cells Fl, a5bl, and R6OX display high expression,
whereas the more metastatic FlO and the liver metastatic LS9 variants
show a lower p150 level (Fig. 4). In these murine melanoma cell lines,
a higher degree of metastasis was, however, repeatedly shown to
correlate better with a higher degree of differentiation (24, 27â€”31).

Expression of p150 in Human Mammary Tumors. Based on the
fact that transformation and dedifferentiation are main features of
cancer cells, we screened primary human tumors for p150 expression
using the panel of antibodies developed in the early stage of these
studies. The mean age of our 22 patients with primary breast cancer
when operated was 64 years (range, 37â€”90years), and the mean tumor
size was 48 mm (range, 20â€”140mm). Fifty-five % of the tumors were
poorly differentiated [Gill, according to the Elston and Ellis grading
system (32)], whereas 14% were well differentiated. The predominant
histological type (91%) was ductal invasive, and the others were
lobular invasive tumors. Metastasis to axillary lymph nodes was
detected in 59%; in 27%, the lymph nodes showed no metastasis, and
from all other patients, no lymph nodes were available. In 21 of the 22
patients shown in Fig. 5, Western blotting revealed significantly
higher p150 expression in tumors than in the normal tissue counter
parts of the same patients. With patient no. 14139, we were able to
investigate lymph node metastasis; p150 expression in this context
was even higher than in the primary carcinoma. One case (no. 10594)
displayed an aberrant result. This patient, however, was the only one
who received preoperative chemotherapy and did not show any p150
overexpression in the cancer tissue.

According to the statistical analysis (test for the significance of the
regression coefficient; two-sided Student's t test), no significant correla
lions could be demonstrated between p150 expression detected on West
ern blots on one hand and the clinical parameters considered thus far on
the other hand [age (P = 0.62), size (P 0.67), differentiation grade
(P = 0.53), nodal status (P = 0. 14), and DNA index (P = 0.87)1.

Immunohistochemistry. A distinct pattern of p150 expression
was observed in breast cancer tissue (Fig. 6, b, d, f and h) versus the
control tissue (Fig. 6, a, c, e, and g). The staining intensity was
slightly heterogeneous in different parts of the carcinoma tissue.
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Fig. 3. a, Western blot analysis of NP-40 extracts of untransformed and transformed

cell lines decorated with Mab 6G10: 3T3 Swiss mice fibroblasts transfected with Ha-ras
or chicken v-src, chicken embryo fibroblasts (CEF) transformed with a temperature
sensitive virus at nonpermissive (4l'C) and permissive temperatures (37C). HCI I cells
transfected with the oncogenes c-myc. Ha-ras, v-raf or int-2. b. Western blot analysis of
differentiated versus nondifferentiated cells probed with Mab 6010: ES cells (ES) and
differentiated ES cells (ES duff);F9 teratocarcinoma cells (F9) and a stably differentiated
clone of F9 cells (F9Ac) as well as BI6FI cells (F!) and Fl cells differentiated with
retinoicacid(Flduff).
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Invasive and in situ ductal cancer react equally positive (Fig. 6d).
Necrotic tissue was found to be negative for p150 expression (Fig. 6J).

Normal nonproliferating tissue showed faint focal cytoplasmic
staining of luminal epithelial cells (Fig. 6, a and c) as did myoepi
thelial cells (Fig. 6g). A few nuclei in proliferating epithelial cells also
presented positive staining (Fig. 6e). Stromal tissue was negative for
p150 in all cases.

Proliferative and precancerous alterations in breast tissue such as
epitheliosis, apocrine metaplasia, and adenosis already showed stain
ing for p150 (data not shown). No correlation between Ki-67 staining
and p150 expression in normal breast tissue was observed.

DISCUSSION

Tumor cells display aberrations in their differentiated morphology
that have to be reflected in their cytoskeleton and cell surface and/or
elements bridging the two. We, therefore, tried to identify proteins
associated with the membrane and the cytoskeleton that were differ
entially expressed in transformed cells.

We initially raised Mabs against a human placenta vitronectin receptor
fraction because this is likely to contain such proteins. We found a Mab
that reacted with a novel Mr 150,000 protein that was expressed in a
differentiation- and transformation-dependent manner in mouse cells. We
decided, therefore, to purify this antigen from poorly differentiated
B 16F1 mouse melanoma cells, where it was abundant, and subsequently
cloned the gene from a BI6F1 cDNA library.

The 5.1-kb cDNA encoding p150 showed homologies/identities with
the recently cloned short centrosomins as well as similarities with EgI-45,

14139 10594
Ca Metno Ca

a Caenorhabditis elegans gene (33) and open reading frames from yeast
and tobacco. The open reading frames, Egl-45, and p150 contain two
regions that show high conservation. The first 300 amino acids at the NH2
terminus display between 35 and 55% identity and 60 and 72% similarity.

The second stretch of similarity is found between amino acids 520 and
860 (Fig. 2b). These sequences are predicted to form coiled-coil interac
tions and might be important for oligomerization. Moreover, the fact that
centrosomin A consists almost exclusively of a stretch prone to form

coiled-coil interactions (34) points toward the importance of this struc
tural feature. Centrosomin A was isolated from centrosomes (25). These
structures are possibly involved in the organization of the spindle appa
ratus, which mainly consists of microtubules. Immunolocalization of
p150 shows in certain cellular and tissue structures also tight colocaliza
tion with tubulin.4 Therefore, one might argue that this domain is in
volved directly or indirectly in interactions with tubulin or associated

molecules. Furthermore, the repetitive sequences at the COOH terminal
part of p150 might be important in mediating interactions with such
partner molecules.

The overall identity between 25 and 37% among these proteins be
longing to different phyla and even kingdoms suggests an important
function. This notion is supported by the fact that null mutants in egl-45
are lethal or at least sterile because there is a defect in egg laying (35).

After cell fractionation, p150 is found in the 100,000 X g membrane
pellet, reflecting probably the unique hydrophobic stretch of 70 amino
acids at the COOH terminal part. All other homologous proteins are

4 Unpublished data.
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Fig. 5. Western blot analysis of human tissues: normal breast (no), breast carcinoma (Ca), and a lymph node metastasis (Met) probed with chicken anti-mouse p150 Ab. The numbers
above indicate the reference sample numbers from the Institute of Pathology in Basel. Age. age at surgery; tumor size (Size), diameter of tumor in millimeters. Histology (Histo): i.lob.
invasive lobular carcinoma; i.duct, invasive ductal carcinoma. Differentiation (Daff,l, differentiation status of the tumor: I. well differentiated: II. moderately differentiated; Ill, poorly
differentiated. Nodal status (Node): nd., not determined; N, lymph nodes are involved; N, lymph nodes not involved. DNA index (DNAind): 1.0, diploid; 2.0, tetraploid; two or
three numbers, multiploid. DNA index was determined by flow cytometry.
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Fig. 6. Three pairs of paraffin sections [no. 18505 (a and b), no. 17873 (c and 6), and no. 14339 (e, f@g. and h)] from normal breast tissue (a, c, e, and g) and invasive ductal and/or

in situ ductal cancers (b, d, f and h) decorated with chicken anti-pISO (Sophie). Bar. 100 @.tm.aâ€”eand g, X150; fand h, X75. The numbers refer to those in Fig. 5.

missing, thus far, such a hydrophobic stretch, and because they are highly
charged and very hydrophilic, they are expected to be found mainly in the
cytoplasmic compartment, as was shown for EGL-45 (33). The different

members of this protein family may perform, therefore, similar functions
at different subcellular localizations.

The different degrees of p150 expression in the B16 melanoma

variants is unexpected; Fl, aSbI, and R6OX are variants with low

metastatic ability, and they show a higher p150 expression than FlO
or LS9, which are highly metastatic to the lung or to the liver. This
seems to contradict our findings that differentiated cells express less
p150 than undifferentiated ones. It is well known, however, that Bl6
melanoma cells behave aberrantly insofar as differentiation increases
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rather than decreases with metastatic potential (24, 27â€”31).Although
there was a small increase in the single metastasis analyzed (no. 14139
in Fig. 5), these data speak against a correlation between p150
expression and metastasis. They are shown here, however, to substan
tiate our conclusion that loss of differentiation correlates with the
overexpression of p150.

Cell culture lines are known to have lost some of their differentiated
behavior and, therefore, were expected to already express some p150 but
not as much as virally transformed cells, a prediction born out by the
results. Human tumor cells should express even more p150. Because the
original Mabs against human material cross-reacted with mouse p150 and
because the Mabs and polyclonal chicken and rabbit antibodies raised
against mouse p150 or recombinant parts of mouse p150 cross-macted
with human plSO, we analyzed human mammary carcinomas. From 22
samples, 21 showed a clear-cut differential expression of p150. The

remaining one turned out to be derived from the only patient who was
pretreated with chemotherapy before surgery. We will analyze more
pretreated cases to establish or reject such a correlation.

Expression of p150 within this group of 20 invasive ductal carcinomas
does not correlate with the size of the tumor nor with age, lymph node
involvement, differentiation status, or with the DNA index thus far.
However, investigation of a larger sample number will have to clarify
observed tendencies and should allow us to establish potentially existing
correlations between any clinical parameters and p150 expression.

Immunohistochemical data of p150 and Ki-67 staining on normal
breast tissue showed no correlation. This suggests that p150 could be
used as an early dedifferentiation marker rather than a proliferation
marker. Moreover, evidence drawn from cell culture supports this fact
because p150 is more highly expressed in dedifferentiated, v-src
transformed CEF cells at permissive temperatures than in differenti
ated cells at nonpermissive temperatures, when the cells divide at the
same rate if not even faster.

Proliferating alterations such as epitheliosis, apocrine metaplasia,
adenosis, and carcinoma cells show a strong positive reaction with an
antibody against p150. The staining within the tumors was slightly
heterogeneous. An equivalent but weaker staining pattern on paraffin
sections was obtained with the monospecific antibody against the
recombinant NH2-terminal peptide.

All of these findings suggest good predispositions for p150 as a tumor
marker, but a larger sample series will be necessary not only to confirm
this predisposition for human mammary carcinoma but to extend this
study to other human tumors, such as colon and cervix, where prelimi

nary results indicate that p150 expression may also be increased.
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