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Abstract

The purpose of this study was to determine the distribution of and potential significance of laminin
332 (LM332) in breast cancer. Specimens from a population based cohort (N=297) from 1994—
1995 were stained for estrogen receptor (ER), progesterone receptor (PgR), HER2 and the LM332
3 chain. Seventy five tumors were LM332 positive and 222 were negative. LM332 3 stained
16.0% of ER and/or PgR positive tumors and 73.2% of triple negative breast cancers (TNBC).
Immunoblotting revealed LM332 in TNBC and HER2 positive samples, but not in an ER positive
breast carcinoma or a phyllodes tumor. After 20 years, 172 patients were alive, 43 had died of
breast cancer and 82 of other causes. Patients with LM332 positive tumors had significantly worse
5 (p <0.0001) and 10 (p < 0.05) year overall and breast cancer specific survival. Among patients
with LM332 B3 expressing and ER/PgR negative carcinomas, 10 year survival was significantly
reduced (p < 0.0450). In a multivariate analysis LM332 positive patients had significant Hazard
Ratios of 3.9 with 95% confidence intervals (Cl) of (2.0-7.7) and 2.2 with 95% CI of (1.3-3.8) for
5 and 10 year overall survival respectively. Because tumor cell motility is required for metastasis,
the effect of LM332 on MDA-MB-231 migration was determined using siRNA. Knock down of
LM332-specific B3 and y2 chains reduced motility without affecting viability. Our observation
that LM332 in breast carcinoma is associated with decreased survival provides evidence that
LM332 may have a role in the aggressive phenotype of some breast cancers.
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1. INTRODUCTION

Numerous prognostic markers have been identified in breast carcinoma and among these,
estrogen receptor (ER) and human epidermal growth factor receptor 2 (HER2), have resulted
in successful targeted therapies. Prognostic markers and targeted therapies are needed for
triple negative breast carcinomas (TNBC), which do not express ER, progesterone receptor
(PgR) or HER2. We examined whether laminin 332 (LM332) might provide a prognostic
marker for breast carcinoma and TNBC in particular. LM332 is expressed by myoepithelium
and is a heterotrimer of a3, 3 and y2 chains (1-3). The a3 chain is a component of other
laminins, but 2 is LM332 —specific, and the O3 chain is specific with only rare exceptions
(4). LM332 stimulates the migration of breast and other carcinoma cells (5) and correlates
with tumor invasiveness (1, 6).

Previously we demonstrated LM332 expression in over 70% of TNBC (7), but the cases did
not have long term follow-up. We now examine a population based cohort of breast cancer
cases from 1994-1995 to better define the expression of LM332 among breast carcinoma
subtypes with over 20 years of follow-up. We used a 3 chain antibody, which is sensitive
and stains in the same pattern as y2 antibodies (8). We provide additional validation of this
antibody using an immunoblot of breast cancer samples and immunohistochemistry (IHC).
Finally, we provide data to suggest a mechanism to explain the more aggressive phenotype
of LM332-expressing breast cancers.

2. MATERIALS AND METHODS

2.1 Tissue micro array construction

The cohort was a subset of patients from the Orange County Breast and Ovarian Cancer
Study, during the 1-year period beginning March 1, 1994 (9, 10). The study was approved by
the Institutional Review Board of the University of California, Irvine, with informed consent
obtained from all subjects. Demographic data were obtained from surveys and from the
California Cancer Registry (CCR). Either paraffin blocks or unstained slides of breast cancer
samples were procured from the facilities where surgeries were performed. All tissues were
from excision specimens. The slides were reviewed, and cases of invasive carcinoma with
either sufficient unstained slides or paraffin blocks for a tissue micro array (TMA) were used
for histopathologic studies. TMA construction used a Tissue-Tek Quick Ray kit (Sakura
Finetek USA, Torrance, CA) with 1 mm punches. Sufficient tumor was available in all
paraffin blocks except one for at least two punches from the block to be placed on the array.
Thirteen cases with ductal carcinoma in situ (DCIS) only and 23 cases without tumor in any
of the punches were excluded. 314 specimens from 313 subjects were stained. IHC data was
collected from 297 subjects after excluding cases without staining for all markers. Of these,
137 specimens were from unstained slides and 160 specimens were from the TMA.
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2.2 Immunohistochemistry

Slides were stained with hematoxylin and eosin (H&E) and IHC for ER, PgR, HER2 and
LM332 as previously described using a BenchMark Ultra (\Ventana Medical Systems, Inc.
Tucson AZ) immunostainer (7). The anti-HER?2 antibody 4B5 (PATHWAY anti-HER2/neu
Rabbit Monoclonal Primary Antibody), mouse ER (clone SP1) and mouse PgR (clone 1E2)
antibodies were prediluted (Ventana). The LM332 B3 chain clone 17 (kalinin B1, BD
Transduction Laboratories, Lexington KY) was diluted at 1:250. The appropriate breast
tissue provided the positive controls. Microscopy and photography were performed using an
Olympus (Center Valley, PA) BX 46 microscope with a DP71 camera and DP Controller and
DP Manager Software.

Data regarding tissue collection, including differences in cold ischemic time and time in
formalin was not available for these cases, since the importance of documenting these
variables has only recently been appreciated (11). We chose an alternate method of
determining whether the tissues were affected by pre-analytic variables, including not only
cold ischemic time and fixation time, but also variability that might have occurred as a
consequence of prolonged time in paraffin, transfer of tissue to microarrays or a long
interval between sectioning and staining. To examine whether staining quality was affected
by pre-analytic variables, sections were reviewed for staining of ER and PgR in low grade
tumors and/or normal glandular elements as internal controls. In all cases where either or
both these elements were present, ER, PgR or both showed a reaction, indicating that the
quality of the sections was sufficient to allow adequate staining by IHC.

2.3 Immunoblot

For a second method of examining LM332 B3 expression in breast carcinoma, an
immunoblot was performed using lysates of 5 frozen breast cancer samples obtained from
the UCI Chao Family Comprehensive Cancer Center Experimental Tissue Core Facility.
Frozen sections of tumors were performed to confirm that the tissue had at least 80% tumor
cells. Approximately 30 mg from each of 2 metaplastic carcinomas, an ER positive ductal
carcinoma, a HER2 positive DCIS and one malignant phyllodes tumor was homogenized in
0.5 ml of Laemmli buffer, boiled for 10 minutes, and centrifuged for 10 minutes. The breast
carcinomas and phyllodes tumor were not from members of the cohort since specimens
collected for that study did not include frozen tumor tissue, and thus the results from the
immunoblot are not included among the results listed in Table 1. Supernatants normalized
for an equal number of tumor cells per lane underwent sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE), transfer to nitrocellulose and incubation
with anti-LM332 B3 chain clone 17, (BD Transduction Laboratories) diluted 1: 2000 and
mouse anti-glyceraldehyde-3 phosphate dehydrogenase (GADPH) (Millipore, Temecula
CA) diluted 1:50,000 in blotto buffer. For tissue culture experiments, p actin Abcam8226
(Abcam, Cambridge, MA) was diluted 1:1000 to 23 pg/mL and y2 laminin chain (clone
D4B5 Millipore) was diluted 1:800 to 2 pg/mL. The biotinylated anti-mouse secondary
antibody (Pierce, Rockford IL) was diluted 1:10,000, and the bands were developed with the
Pico Super Signal West chemoluminescent detection system (Pierce) according to the
manufacturer’s instructions and visualized by exposure to XAR film (Kodak, Rochester NY)
or visualized with a C-Digit scanner (Licor, Lincoln, NE).
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2.4 Fluorescence In Situ Hybridization

HERZ gene amplification using the PathVysion fluorescence in situ hybridization (FISH)
assays (Abbott Molecular, Inc.) is described elsewhere (12). In brief, rehydration of paraffin
sections and protease digestion was followed by hybridizing with fluorescent-labeled probes
for HERZ2 gene and alpha-satellite DNA for chromosome 17, and counterstaining with
4’-6’-diamidino-2’-phenylindole. Staining was visualized with an Axioskop 20 fluorescence
microscope (Carl Zeiss, Inc., Oberkochen, Germany). For each tumor, at least 20 nuclei
were scored for both HERZ gene copy number and chromosome 17 centromere numbers.
The presence or absence of HERZ2 gene amplification was determined according to standard
guidelines (12).

2.5 [HC grading of microarray

IHC and H&E were evaluated for tumor subtype and Nottingham grades by two reviewers,
including one breast pathologist (PMC), with differences resolved over a two-headed
microscope. ER, PgR (13) and HER2 IHC were scored using standard guidelines (13, 14).
Cytoplasmic staining of 5% or more of tumor cells was considered a positive result for
LM332. Staining of normal elements was not scored. For ER and PgR negative, HER2
equivocal cases (2+ by IHC), slides were evaluated for HER2 gene amplification by FISH,
to determine whether they were TNBC or HER2 over-expressing carcinomas.

2.6 Analysis of LM332 expression

We determined the relationship between LM332 expression and patient demographics,
survival, and tumor characteristics. For comparison between LM332 and traditional
biomarkers, cases were divided into two groups. The first group was tumors that were ER or
PgR positive, with any value of HER2. The second group of tumors was negative for ER and
PR, and thus included both TNBC and HER2 expressing carcinomas. Previous studies have
shown that this grouping correlates with LM332 expression (7) and having two subgroups
provided greater statistical power for evaluating the prognostic value of LM332 expression.

2.7 Follow-up and statistics

Patients were linked with the CCR between 1996 and 2012. Cause of death was recorded
according to International Classification of Disease criteria. Last date of follow-up was
either the date of death or the last date of contact. The CCR is the population-based
surveillance system for all cancers diagnosed in California since 1988, with standardized
data collection and quality control procedures (15). Explanatory variables included patient
and tumor characteristics (Table 1). Demographic and clinical characteristics, such as age,
race/ethnicity, stage, grade, tumor markers, and treatment were analyzed with Xz Test or
Fisher’s Exact Test for categorical variables. Kaplan—Meier estimation was used to generate
group specific survival curves for 5, 10 and 20 year overall and breast cancer specific
survival. Log-rank test was conducted to evaluate the relationship between categorical
predictor variables and survival. After verifying proportionality assumption, Cox
proportional hazards regression model was performed for multivariate analysis to produce
hazard ratios (HR) and 95% confidence intervals. Cox regression using forward stepwise
selection of covariates was accomplished to assess the association of LM332 with survival
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accounting for covariates including race, age group, stage, tumor markers and tumor
characteristics. Two tailed P value of less than0.05 was considered significant.

2.8 Tissue culture of breast cell lines

Tissue culture components and other chemicals were obtained from Sigma Chemicals (St.
Louis MO) except where otherwise indicated. Verification of cell lines by short tandem
repeat sequence analysis was performed by the Molecular Pathology Research Core at the
University of Southern California. MDA-MB-231 was maintained in RPMI 1640 with 4 mM
glutamine, 10 U/mL penicillin, 10 pg/mL streptomycin and 10% fetal bovine serum (FBS) at
37° C in 5% CO, To demonstrate LM332 expression, cells were scraped from tissue culture
plates into 10% neutral buffered formalin, pelleted by centrifugation, paraffin embedded, cut
and stained for the LM332 B3 chain as described.

2.9 LM332 B3 and y2 chain knock down

MDA-MB-231 cells were transfected with siRNA, (Qiagen Germantown, MD) targeting the
LM332-specific, LAMB3and LAMCZ2 genes. The RNA sequences were
GCTTCAATGGTCTCCTTACTA and CCAGTGCAAAGCAGGCTACTT respectively. A
random negative control, ACACTAAGTACGTCGTATTAC, was used at the same
concentration as the total concentration for the laminin RNAs. MDA-MB-231 was
transfected with each of the sSiRNAs or a combination of B3 and y2 chain siRNA for 48
hours. For each condition, 1.0 uL of Surefect transfection reagent (Qiagen) was pre-
incubated for 20 min with 0.13 nmole siRNA, in 625 pl of Optimem medium with 2% FBS.
Subsequently, 50,000 MDA-MB-231 cells in 0.5 ml of Optimem with 2% FBS were added
to the siRNA complex with 0.6 pl Alamar Blue (Thermo Fisher Scientific, Waltham, MA)
and incubated overnight. The cells were divided into triplicate Millicell inserts (Millipore)
with 12 pm pores for Boyden chamber assays, with 0.5 ml Optimem on the opposite side of
the membrane. After 24 hours, the medium was removed for Alamar blue viability assays by
measuring fluorescence using an excitation wavelength of 530 nm and an emission
wavelength of 590 nm on a Synergy 2 Spectrophotometer (Biotek, Winooski, VT). To
quantify cell migration, non-migrating cells were removed from the upper membrane with
cotton-tipped swabs and cells that migrated to the other side of the membrane were stained
with 2% crystal violet in 40% ethanol. The average number of cells per mm?2 was counted in
triplicate for each of the membranes, resulting in a total of 9 fields for each condition. The
standard error and unpaired Student’s #test were calculated for each condition.

Transfections were repeated using 7.5 pL of Surefect or 20 pl HiPerfect transfection reagent
pre-incubated for 20 min with 0.5 nmole siRNA, in 1 ml of Optimem without serum, and
then the mixture was added to 4mL of Optimem medium with 2% FBS and 400,000—
600,000 MDA-MB-231 for each condition. After 48 hours, cells were lysed with 200 pL of
SDS gel loading buffer for SDS PAGE and immunoblotting using equal amounts of lysate
for each condition.Immunoblotting was performed as described above.
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3. RESULTS
3.1 Demographics

The 297 subjects from this study showed similar demographics as the original population
based cohort from which these cases were taken with respect to age and stage (9,10). The
current study included 293 female and 4 male subjects, who ranged in age from 26 to 91
years with meanzstd and median ages of 58.2+14.0 and 57 years respectively. Invasive
carcinoma subtypes included 256 ductal, 18 lobular, 9 tubular, 3 cribriform, 2 pleomorphic,
1 papillary and 4 each of micropapillary and mucinous carcinomas. One patient had a
lobular carcinoma and a separate ductal carcinoma. ER and/or PgR was found in 238 tumors
(2 tumors were ER negative, PgR positive), 41 tumors were TNBC and 22 were ER and PgR
negative, HER2 positive. All patients were treated with surgery. Adjuvant chemotherapy was
administered to 115 patients, hormonal therapy to 108 patients and radiation therapy to 129
patients, but exact agents or doses were not specified in the CCR database. No patients
received neoadjuvant therapy. After 20 years, 172 patients were alive, 43 had died of breast
cancer and 82 from other causes.

3.2 LMS332 expression in breast carcinoma

Breast carcinomas were stained with the laminin B3 chain, which in breast is only a
component of LM332 and is present in the same distribution as the -y2 chain (8). Thus,
positive staining for laminin B3 chain is consistent with staining for LM332. Staining was
present in normal myoepithelium (Figure 1A), and in tumor cell cytoplasm (Figure 1B).
Seventy five tumors were LM332 positive and 222 were LM332 negative. LM332
expression was significantly associated with age at diagnosis, tumor grade, treatment and
steroid receptor expression (Table 1). Similar to our previous study on a different cohort (7),
LM332 expression was found in 16.0 % of ER and/or PgR positive tumors and 62.7% of ER
and PgR negative tumors. LM332 was positive in 73.2% of TNBC, similar to our previous
observation that 70% of TNBC were LM332 positive (7). Between the two studies of 540
total breast carcinoma samples including 121 TN cases, 71% of the TN tumors were LM332
positive.

Immunoblot analysis revealed the expected bands at 140 kDa for the p3 chain in the
metaplastic and the HER2 over-expressing carcinomas (Figure 1C). The ER positive
carcinoma and the phyllodes tumor did not reveal bands. The findings are consistent with
our observation that TNBC and a few HER2 expressing tumors react with LM332 antibodies
by IHC (7, 8). The absence of LM332 in the phyllodes tumor is consistent with previous
IHC observations (8, 16).

3.3 LMS332 expression and prognosis

Using Kaplan-Meyer analysis, LM332 expression was significantly associated with worse 5
and 10 year survival (Figure 2A), with p values of <0.0001 and 0.050 respectively, although
by 20 years, survival was similar for patients with tumors with or without LM332 over
expression, p< 0.246. Similarly, there was also an increase in breast cancer specific mortality
in the LM332-expressing group at 5 and 10 years (Figure 2B, p< 0.0078 and 0.0437
respectively), but not at 20 years (p=0.4603).
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The observation that TNBC and HER2 positive tumors have a worse prognosis (17) raises
the possibility that the decreased survival of patients with LM332 expressing tumors was
simply due to the fact that most of these cases were TNBC and HER2 expressing tumors. To
investigate this possibility, we examined LM332 expression in the subgroup with ER and
PgR negative tumors. LM332 expression in tumors from this group of patients also was
associated with a trend toward a decreased survival at 5 years (p<0.0621) and significantly
decreased survival at 10 years (p < 0.0450) (Figure 2C). Thus, LM332 expression is
independent of subtype as a prognostic marker in breast cancer.

In a multivariate cox regression analysis of 5 year survival after adjusting for age, race/
ethnicity and social economic status, patients with LM332 positive tumors were associated
with an increased HR of 3.9 with 95% confidence interval (Cl) (2.0-7.7). No other marker,
mainly ER, PgR or HER2, was associated with increased risk of death. Similar results
observed also in a multivariate cox regression analysis of 10 year survival, where after
adjusting for age, race/ethnicity and social economic status, patients with LM332 positive
tumors were associated with an increased HR of 2.2 with 95% CI (1.3-3.8).

3.4 LM332 function in breast carcinoma in vitro

A functional study of LM332 in breast carcinoma cells was performed to determine if its
expression has a role in imparting aggressive properties to the tumor. Tumor migratory
ability is a determinant of metastatic potential (18), the primary cause of almost all breast
cancer deaths, thus we sought to determine whether LM332 had a role in the motility of
breast cancer cell lines /n vitro. IHC on pellets from cultures of the TNBC line MDA-
MB-231 revealed LM332 B3 chain expression (Figure 3A). The siRNA against the LM332-
specific chains 3, y2 or both together showed knock down of 83 and y2 chain protein
expression, respectively (Figure 3b, lanes 1 and 2), and as expected, the combination of the
two siRNAs knocked down both chains. Matility of MDA-231-MB cells was significantly
reduced by siRNA against the laminin chains, although cell viability was not affected. The
observation that 2 different sequences of siRNA both contributed to a similar reduction of
motility, but the control did not is evidence that the siRNA effect was targeted to LM332 and
not an off target effect. This decrease in motility is evidence that LM332 contributes to the
migratory ability of this breast cancer cell line. Inhibition of motility was not complete, so it
is likely that there are other determinants of motility other than LM332 in this cell line and
in breast cancer in general.

4. DISCUSSION

The current study extended our previous work (7) using a different data set by showing that
LM332-expressing carcinomas had a worse prognosis, including among patients with TNBC
and ER negative, HER?2 positive carcinomas. A few studies have examined LM332 in breast
cancer (7, 8, 16, 19-21). Henning et al. (19) argued that LM332 was lost during progression,
but did not subtype breast carcinomas, so it is possible that TNBC was underrepresented.
Kim et al. (20) detected LM332 in breast stroma and suggested that this location may exert a
microenvironmental signal that induces carcinoma invasion in vivo, consistent with our
earlier /n vitro observations (5). Diaz et al. noted a trend toward a worse prognosis for 10
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patients whose tumors co-expressed peritumoral LM332 -y2 chain and B4 integrin (21), but
they were unable to demonstrate a significant difference in prognosis between cancers with
and without LM332. In contrast, we have shown that LM332 in the breast tumor cells
themselves were associated with a worse prognosis after up to 10 years of follow-up.
Finally, breast cancers from 109 Nigerian women with tumors positive for laminin of
unspecified type, also had a worse prognosis (22). Because the specificity of the antibody in
that study was not provided, it is unclear whether their findings reflect the expression of
LM332, or another laminin. Our study provides more cases stained with a specific subunit of
LM332 with longer follow-up. Our examination of cytoplasmic LM332 provides better
evidence that LM332 is synthesized by the tumor cells themselves. Other cancers in which
LM332 has been implicated in a worse prognosis include colorectal, esophageal, pancreas,
tongue, vaginal, ovarian, head and neck, bladder and lung (6, 23-25).

A major goal of this study was to examine a cohort with long term follow-up. The
disadvantage of studying cases from 1994 is that significant changes in breast cancer
treatment have occurred since then, particularly the introduction of targeted therapies. The
potential prognostic value of LM332 in patients treated with modern therapies can be
explored as databases of patients with 10 or more years of follow-up become available.

We also explored a possible mechanism for the aggressive phenotype of breast carcinomas
with LM332 expression. Exogenous LM332 increases the migration and invasion of breast
carcinoma cells (5), but there is less known about whether endogenous expression of LM332
in breast carcinoma cells might contribute to their migratory ability. Knock down of specific
LM332 chains in the TNBC line MDA-MB-231 reduced their migration, suggesting that
LM332 may induce the migration and subsequent metastasis of carcinoma cells, in turn
leading to breast cancer mortality.

Although prognostic information by itself may help in determining which patients need
more aggressive therapy, a biomarker is potentially more useful if it identifies a therapeutic
target. Molecular subtyping (26) and biomarkers such as epidermal growth factor receptor
(27) and androgen receptor (28) have been proposed as prognostic and predictive biomarkers
for TNBC. Because of its role in tumor progression, LM332 (29) and its receptor, a3p1
integrin (30) have been proposed as anti-metastatic targets. In experimental models,
inhibition of either LM332 or its receptor, a3p1 integrin, has resulted in a decrease in
metastases in various tumor types (23, 31-35). IHC, such as used in our study, is a technique
that is routine in pathology laboratories worldwide, whereas molecular tests require
specialized laboratories.

In summary, our observation that LM332 expression in breast carcinoma is associated with
decreased survival provides additional evidence that LM332 has a role in the aggressive
phenotype of breast cancers, particularly TNBC. Additional studies will be needed to
determine if inhibition of LM332 can be used for breast cancer therapy.
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Highlights

. Laminin 332, which is implicated in metastasis, stains 73% of triple negative
breast carcinomas.

. Laminin 332 is associated with worse 5 and 10 year overall and breast cancer
specific survival.

. Laminin 332 is associated with worse 10 year overall survival for triple
negative breast cancer.

. Knock down of laminin 332 in triple negative breast cancer cells decreased

cell migration /n vitro.
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Figure 1.
Immunohistochemistry for LM332 3 chain in breast carcinoma. A. ER positive tumor with

positive staining in the basal layer an entrapped normal duct. B. Diffuse staining of high
grade tumor cells of a triple negative carcinoma. Original magnification 400 X, scale bar =
100um C. Immunoblot of breast carcinoma lysates, developed using antibodies against the
B3 chain of LM332 and GADPH as a loading control. Lanes 1 and 2 — metaplastic TNBC,
Lane 3 - ER and PgR positive breast carcinoma, Lane 4 - HER2 over expressing breast
carcinoma, Lane 5 malignant phyllodes tumor, Lane 6 - LM332 positive control.
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Figure 2.
Kaplan-Meyer analysis of survival of patients whose breast cancers are positive (dashed red

line) or negative (solid blue line) for LM332 B3 chain expression. A. Overall survival. B.
Breast cancer specific survival. C. Survival of patients with ER-negative and PgR-negative
breast carcinomas.
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Figure 3.
Laminin chain knockdown in breast carcinoma cells. A. LM332 B3 chain

immunohistochemistry in MDA-MB-231. Original magnification 400 X, scale bar = 100um.
B. Immunoblot showing knockdown of LM332 3 and y2 chains in MDA-MB-231 by
SiRNA against each of the two chans, the two combined, and a negative control. C.
Migration of siRNA tranfected MDA-MB-231 cells in a Boyden chamber assay. The values
indicate the number of migrating cells per mm2. D. Viability of the cells in the Boyden
chamber measured using an Alamar blue cell assay. Error bars for all graphs represent
standard error of the mean.
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Table 1.

Comparison of laminin 332 B3 chain staining among epidemiologic, clinical and pathological subsets.

Laminin B chain <5% Laminin B chain 25%
Variable Count Column% Row% Count Column% Row% p_value
Age at diagnosis
<45 22 9.91 44.90 27 36.00 55.10 8.06E-07
45-54 53 23.87 77.94 15 20.00 22.06
>=55 147 66.22 81.67 33 44.00 18.33
Race/Ethnicity
White 175 78.83 76.42 54 72.00 23.58 0.4505
African American 7 3.15 77.78 2 2.67 22.22
Hispanic 23 10.36 63.89 13 17.33 36.11
Asian 17 7.66 73.91 6 8.00 26.09
Grade
| 100 45.05 88.50 13 17.33 11.50 7.34E-09
1l 90 4054  76.92 27 36.00 23.08
1 32 14.41 47.76 35 46.67 52.24
Histology
Ductal 181 81.53 71.54 72 96.00 28.46 0.0187
Lobular 16 7.21 88.89 2 2.67 11.11
Tubular 8 360 88.89 1 133 1111
Other 17 7.66 100.00 0 0.00 0.00
Stage
Localized 136 61.26 76.84 41 54.67 23.16 0.4680
Regional/Metastatic 85 38.29 72.03 33 44,00  27.97
Unknown 1 0.45  50.00 1 1.33  50.00

ER and PgR combinations

ER+ or PgR+ 200 90.09 84.03 38 50.67  15.97 1.38E-13
ER- and PgR- 22 9.91 37.29 37 49.33 62.71
Chemotherapy
No 141 63.51 83.43 28 37.33 16.57 0.0003
Yes 72 32.43 62.61 43 57.33 37.39

9 4.05 69.23 4 533  30.77

Hormone Therapy
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No
Yes

Unknown

Radiation

No

Yes

Total

Laminin B chain <5%

125
88
9

127
95

222

56.31
39.64
4.05

57.21
42.79

70.22
81.48
81.82

75.60
73.64

Laminin B chain 25%

53
20
2

41
34

75

70.67
26.67
2.67

54.67
45.33

29.78
18.52
18.18

24.40
26.36

0.09

0.701
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