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Abstract
Objective: We have observed in previous clinical studies: the predictive performance of TLR2 for endocrine resistance was higher in HER2-positive Breast Cancer 
(BCa) than in other hormone receptor-positive BCa cases so, what about TLR2 expression in triple positive breast cancer cell lines (BT474)? This research aimed 
to evaluate the expression and establishment of drug resistance model of TLR2 in endocrine therapy resistance.

Methods: By bioinformatics analysis, the TLR2-related signalling pathways and the survival curves were obtained. A total of 10 Formalin Fixed Paraffin Embedded 
(FFPE) tissues from patients with triple-positive breast cancer after surgery were selected, including 5 FFPE tissues with primary tamoxifen resistance and 5 FFPE 
tissues with sensitivity. By mass spectrometry analysis, different proteins were found. The most specific protein TLR2 was found and the results were verified 
furtherly by RT-PCR and Western Blot. Tamoxifen (TAM) resistant cell lines BT474-R were established, the protein and mRNA were verified furtherly by Western 
Blot and RT-PCR in the cells BT474-RMCF-7 and MCF10A. TLR2 specific interference sequences were transferred to knock down TLR2 expression to detect the 
expression of TLR2 mRNA and protein.

Results: Bioinformatics analysis showed that TLR2 was associated with tumor-related invasion and metastasis pathways, and its high expression was associated 
with poor prognosis of breast cancer. TLR2 protein expression was the top 5 protein in resistant groups and it was 2.3 times higher in the resistant group than 
TAM-sensitive group. And the difference was significant. The corresponding drug resistant cell lines were established successfully. Further studies showed that 
in MCF-10A, MCF7, BT474, and BT474R cells, TLR2 mRNA and protein expression were statistically high expression in BT474R group. The RNA interference 
confirmed it furtherly.

Conclusion: TLR2 was involved in the process of TAM treatment resistance in TPBC, providing more ideas and methods for further clinical research on the 
treatment of TPBC patients.
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Introduction
Breast cancer is one of the most common female tumors worldwide 

[1-4]. The classification based on the expression of the steroid receptors 
includes Estrogen (ER), Progesterone (PR) and HER-2 (human 
epidermal growth factor). BCa is divided into four subtypes based 
on molecular subtypes: luminal A, luminal B, ERBB2+, and Basal-
like. Patients with type Luminal B showed significant resistance to 
endocrine therapy, and their prognosis was very unsatisfactory, which 
was one of the problems for BCa treatment at present. These tumors 
tended to remain dormant usually and could trigger metastasis for 
many years [5]. In particular, the resistance to endocrine therapy of 
Triple Positive Breast Cancer (TPBC) of Lumina B type was the main 
reason for the recurrence and metastasis of Luminal breast cancer. 

Even though triple positive breast cancers only account for 10% to 
15% of breast cancers [6].

Toll-Like Receptor (TLR) has a similar sequence to human 
Interleukin-1 Receptor (IL-1R), and its members are type I 
transmembrane proteins. Many studies in recent years have also 
found that TLRs are also expressed in tumor tissues. For example, 
TLR2, TLR3 [7], TLR4 [8], TLR9 [9] are mainly expressed in breast 
cancer and lung cancer. TLR2 and TLR4 were expressed in pancreatic 
cancer [10]. In recent years, the relationship between TLR2 and tumor 
has been gradually revealed, and it has become one of the research 
hotspots at domestic and overseas. Several former researches showed 
that TLR2 involved in higher metastasis and poor prognosis in 
breast cancer [11]. High expression of TLR2 is associated with poor 
prognosis of breast cancer, especially in invasive breast cancer cells, 
TLR2 degrades extracellular matrix and induces invasion by secreting 
IL-6, TGF-β, VEGF and metalloproteinases [11,12]. These results 
indicate that TLR2 plays an important role in the development of 
tumor. However, the role of TLR2 in resistance in breast cancer has 
been reported less. Di Lorenzo et al. [13] found there was relationship 
between TLR2 and resistance to chemotherapy based on Cancer 
Stem Cells (CSCs) in animal experiment. But there hasn’t been a 
report about endocrine therapy, especially based on protein analysis 
of patients’ specimen. This research aimed to find the relationship 
between TLR2 and TAM resistance. These founding can be used as 
screening markers for predicting resistance risk earlier or tools to 
interfere signaling pathways to implement necessary prevention or 
treatment.
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Experimental Methods
Bioinformatics analysis

The TLR2-related signaling pathways and the survival curves 
associated with breast cancer were obtained by KEGG database 
(https://www.kegg.jp/kegg/) and PrognoScan database (http://dna00.
bio.kyutech.ac.jp/PrognoScan/).

Mass spectrometry and data analysis
Patients samples: 10 pieces of TPBC tissue which were 

endocrine therapy drug resistant and 10 pieces of TPBC tissue which 
were endocrine therapy drug sensitive were obtained from TPBC 
patients undergoing surgical resection at Shaanxi Provincial Cancer 
Hospital. All of the TPBC patients met the 2011 revised American 
Joint Committee on Cancer (AJCC) diagnostic criteria. All of the 
patients gave their informed consent to participate in this study. 
The parameters of clinical pathology are displayed in Table S1, 
Supplementary Material.

Protein extraction: Sections were deparaffinized by two successive 
incubations in xylene for 2.5 min and 1.5 min, and rehydrated by 
consecutive incubations in absolute ethanol, 70% ethanol and water 
for 1 min separately. Rehydrated tissue sections were carefully 
scraped by a clean scalpel with 30ul tissue lysis buffer (0.1M Tris-
HCl, 0.1M DTT, 0.5% polyethylene glycol 20,000 and 4% SDS), and 
then transferred into tubes (1 section per tube). scraped tissues were 
heated at 95°C in a heating block with agitation (600 rpm) and other 
6 sections were proceeded at 95°C for 60 cycles of alternating pressure 
(40,000 psi for 50 seconds and 5,000 psi for 10 seconds in one whole 
cycle) using Baracycler devices. We clarified the crude extract after 
16,000 g for 10 minutes, and then did cold acetone precipitation and 
evaporation in room temperature after washing precipitated pellet 
with acetone for 4 times to totally remove SDS. 100ul 8M Urea 50 
mM TEABC buffer with Halt™ Phosphatase Inhibitor Cocktail and 
Halt™ Protease Inhibitor Cocktail were added into every sample tube. 
Treated samples were sonicated and the supernatant were kept after 
centrifuging at 16,000 g for 10 minutes. We used Bicinchoninic Acid 
(BCA) assay to calculate protein concentration.

Trypsin digestion: Protein lysate was subjected to reduction and 
alkylation with 5 mM Dithiothreitol (DTT) at 37°C for 10 minutes 
and 10 mM Iodoacetamide (IAA) in dark for 15 minutes respectively. 
Sample solutions were diluted 5-fold with 50 mM TEABC and 
digested with trypsin overnight at 37°C. After digestion, samples 
were acidified in 1% Trifluoroacetic Acid (TFA), pH scale was tested 
10 minutes later, and then centrifuged at 15,000 g for 5 minutes and 
the supernatant was collected. Tryptic peptides were desalted using 
Visiprep™ SPE Vacuum Manifold DL instrument. We followed these 
steps: to active columns with 100% Acentonitrile (ACN) 3 ml once 
time, clean with 0.1% Trifluoroacetic Acid (TFA) 3 ml 2 times, load 
sample 2 times, wash with 0.1% TFA 3 ml 3 times, elute sample by 
40% ACN, 0.1%TFA 2 ml 2 times. Samples were lyophilized for two 
days.

Phospho-peptide IMAC enrichment: Dried phosphor-peptides 
were resuspended in 80% ACN/0.1% TFA solutions and mixed with 
prepared Ni-NTA agarose beads. The peptides and IMAC beads 
were mixed in a proportion of 1:1 and incubated for 1 h at room 
temperature. The peptide-bead mixture was centrifuged and flow-
through was saved for further analysis. The beads were resuspended in 
the washing solution and transferred onto a stage tip with a C18 plug. 
The beads were washed once with washing solution. The enriched 

phosphopeptides were eluted twice time with 4% ammonium 
hydroxide into a collection tube containing 4% TFA. The enriched 
phosphopeptides were dried in the vacuum and stored at -80°C for 
LC-MS/MS analysis.

Mass spectrometry and data analysis: LC-MS/MS analysis on 
enriched phosphopeptides was conducted by using LTQ-Orbitrap 
Velos mass spectrometer (Thermo Fisher Scientific) coupled with a 
NanoLC-MS system (Proxeon, Easy Nano-LC). All acquired mass 
spectrometric data were searched within the Proteome Discoverer 
2.2 interface using the SEQUEST search algorithm against Human 
RefSeq database, The search parameters were as follows: a maximum 
of one missed cleavage; a fixed modification of carbamidomethylating; 
variable modifications of N-terminal acetylation, oxidation at 
methionine, phosphorylation at serine, threonine, and tyrosine; MS 
tolerance of ± 10 ppm; MS/MS tolerance of ± 0.1 Da. The SEQUEST 
score cut-offs were set to a false discovery rate of 1% at the peptide 
level. The probability that an identified phosphorylation modifying 
each specific Ser/Thr/Tyr residue on each identified phosphopeptide 
was determined from the Phospho-RS algorithm. We averaged 
intensities of phosphopeptides identified in the two biological 
replicate experiments that were carried out. A 2-fold cut-off threshold 
was selected for hyperphosphorylation and a 0.5-fold cut-off threshold 
was selected to denote hypophosphorylation. All mass spectrometry 
proteomics data associated with this project have been deposited 
to the ProteomeXchange. Consortium (http://proteomecentral.
proteomexchange.org) via the PRIDE partner repository with the 
dataset identifier.

Establishment of drug-resistant cell lines
The TPBC cells, BT4746, were cultured in medium containing 

1 μM of the endocrine drug TAM for months to construct the 
endocrine drug resistant breast cancer cell line BT474-R. The Real-
Time Quantitative Reverse Transcription (qRT-PCR) and western 
blots were used to detect the levels of TLR2 expression in the TPBC 
drug-resistant cell line BT474-R, TPBC drug-sensitive cell line BT474, 
luminal TYPE A cell line MCF7, and human normal breast epithelial 
cell line MCF10A, respectively.

IC50 and Cell viability test: The half maximal inhibitory 
concentration (IC50) values of the parent and drug-resistant cell 
lines were measured by 3-(4,5)-dimethylthiahiazol (-z-y1)-3, 5-di-
phenytetrazoliumromide (MTT). BT474: 1.3, 0.6, 0.8; BT474/TAM: 
14.2, 10.0, 9.0. The survival rate of drug-resistant cells was observed 
for 24 hours. The concentration of Tamoxifen (TAM) required by 
BT474 was 4.0 µmol/L, while BT-474R required 20 µmol/L. After 
adding TAM to BT474 -R, the glutamate level showed no difference 
compared with the control group after three days of measurement.

RNA interference: A BT-474 or BT-474/TAM cell suspension was 
incubated overnight to allow cell adherence. A series of concentration 
gradients of the tested drugs and solutions containing small interfering 
TLR2 (siTLR2) were added to the culture for 48 h and MTT was added 
to turn them into blue-purple, insoluble methylxanthine crystals. 
Following this, DMSO was added and the culture was shaken on a 
plate shaker for 10 min to dissolve the crystal fully. Using 570 nm as 
the detection wavelength and 630 nm as the reference wavelength, the 
Optical Density (OD) of each well was measured. The IC50 value of 
the drug was calculated using GraphPad Prism 5.0 statistical software 
through the inhibition curve using the Bliss method [12].

Cell proliferation test: After transfection, the cell suspension was 

https://www.kegg.jp/kegg/
http://dna00.bio.kyutech.ac.jp/PrognoScan/
http://dna00.bio.kyutech.ac.jp/PrognoScan/
http://proteomecentral.proteomexchange.org
http://proteomecentral.proteomexchange.org
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digested with trypsin, and the cell density was adjusted to 2.5 × 104 
cells/mL. The cells were inoculated into a 96-well cell culture plate and 
cultured for 3 days at 37°C. MTT (5 mg/mL) solution was added to 
the culture wells at the same time every day and 150 μL termination 
solution DMSO was added and the plates shaken and mixed for 10 
min. The absorbance of each well at 570 nm was detected using a 
Microplate Reader, and the cell growth curve was plotted.

Cell clone formation: A cell suspension was prepared and 
inoculated into 6-well cell culture plates. The cell density was adjusted 
to 2,000 cells/well with cell culture medium, and the cells were cultured 
in a 5% CO2 37°C incubator for 14 days. The cells were stained with 
0.05% Crystal Violet dye, and the number of cell clones in five fields 
was observed and counted under a microscope.

Cell staining: The transfected cells were inoculated into a 96-
well cell culture plate, and incubated in medium containing 100 μL 
EdU (50 μM) for 2 h during the logarithmic growth period. The 
cells were washed with Pharmaceutical Benefits Scheme (PBS) or 
incubated with 50μL cell fixative at room temperature for 30 min. 
After the supernatant was discarded, 50 μL of stationary liquid was 
added (2 g/L), and the plates incubated on a decolorization shaker 
for 5 min. After discarding the supernatant, 100 μL PBS was added 
and the samples washed for 5 min. After discarding the supernatant, 
100 μL Apollo staining reaction (Buy in Thermofisher Company) 
was added and allowed to act at room temperature for 30 min 
under dark conditions. After the staining solution was discarded, 
wash PBS containing 0.5% Triton X-100 was added 2-3 times, the 
cleaning solution discarded and 100 μL methanols added twice, 
then PBS added once. The supernatant was again discarded and 100 
μL Hoechst 333442 reaction solutions added to stain the samples at 
room temperature without light for 30 min. The staining results were 
observed with a fluorescence microscope after cleaning with PBS.

Western blot: Extraction of total protein: MCF-10A, MCF-7, BT-
474, BT-474/TAM cells and cells were cultured in six-well plates, after 
48 hours of treatment, they were lysed into 50 μl RIPA lysate containing 
protease inhibitors (100 μg/ml PMSF), lysed on ice for 20 min, and the 
supernatant protein was absorbed into a new EP tube. It can be stored 
at -20°C for later use. Protein was quantified by BCA quantification 
method. SDS-PAGE electrophoresis: the gel solution was slowly and 
continuously injected into the glass plate and horizontally inserted 
into the comb, and the sample was placed for 30 minutes. The voltage 
was raised to 120V. When the Marker migrated to about 1cm near the 
lower end of the gel, electrophoresis was stopped. Film transfer: Take 
out the gel, and place the filter paper, gel and PVDF film (filter paper-
glue-PVDF film-filter paper) on the rotating film clip in sandwich 
mode. Pour in transfer solution, constant flow 200 mA 90min. After 
turning, block with 5% skim milk. Immune color: target antibody 
was added, and the corresponding secondary antibody was incubated 
for 2h at 4°C overnight. Finally, ECL method was used for color, and 
GIS gel image analysis system was used to take photos and divide the 
samples analysis.

Statistical analysis
Data were expressed as the mean ± SD and analyzed using SPSS 

18.0 software (SPSS Inc., Chicago, IL, USA) and GraphPad Prism 5.0 
software (GraphPad Software, Inc., USA). A K-S test was used to test 
the normality of TLR2. Differences between groups were analyzed 
using the Student’s t-test, one-way ANOVA, or the Chisquare test. 
Kaplan-Meier (KM) survival curves were generated to determine 

the prognostic value of TLR2. P<0.05 was considered to indicate 
statistical significance.

Results
Mass spectrometry and bioinformatics analysis showed 
TLR2’s important role in resistant

Mass spectrometry analysis: differential protein expression 
results showed that TLR2 protein expression in triple-positive breast 
cancer tissue resistance group was 2.269 times higher than that in 
sensitive group. Then we made further research and analysis by 
bioinformatics analysis. The diagram of the KEGG pathway showed 
that TLR2 affected cell proliferation, apoptosis and drug resistance 
through the MAPK and PI3K-Akt signaling pathways (Figure 1A). 
Data post-processing showed that, among a total of 159 patients with 
breast cancer, patients with ERBB2+ accounted for 9.4%, luminal A 
24.5%, luminal B 14.5%, basal-like 23.3% and unclear subtype 12.6%. 
There was a significant difference in Progression-Free Survival (PFS) 
between groups with high and low TLR2 mRNA expression (P=0.006, 
Figure 1B and C).

Figure 1: The analysis of TLR2-related tumor pathways and survival curve 
analysis. (A). TLR2 affected cell proliferation, apoptosis and drug resistance 
through the MAPK and PI3K-Akt signaling pathways. (B). The frequency dis-
tribution of TLR2 high expression and low expression. (C). There was a dif-
ference in Progression-Free Survival (PFS) between patients with high and 
low TLR2 mRNA expression, P=0.006.

Proteomics of differential expression in TPBC endocrine 
therapy sensitive and resistant breast cancer tissues

An Ltq-orbitrap Velos mass spectrometer (Thermo Fisher 
Scientific) combined with NanoLC-MS system (Proxeon, Easy Nano-
LC) was used for Liquid chromatography tandem-mass spectrometry 
(LC-MS/MS) analysis of phosphopeptide enrichment to analyze the 
proteomics differentially expressed in breast cancer tissues of patients 
with sensitivity and primary drug resistance to TPBC endocrine 
therapy. Protein mass spectrometry showed a significant difference in 
TLR2 expression between the two groups (Figure 2A). The different 
protein TLR2 expression in different groups was further screened out 
using a volcano map. It was found that TLR2 expression was 2.269 
times higher in TAM-resistant TPBC breast cancer tissues than TAM-
sensitive tissues (Figure 2B).

Immunohistochemistry confirmed that TLR2 was highly 
expressed in patients with TAM- resistance to TPBC (Figure 2C). 
Such result was also confirmed by western blot analysis (Figure 2D).

Establishment of endocrine drug resistance model for 
human triple positive breast cancer cell line
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Stable resistant strains were constructed by TAM gradient 
induction, and MTT was used to detect the IC50 value related to cell 
viability in response to TAM in the parent and drug-resistant cell lines, 
monoclonal antibody formation capacity with TAM, the capacity for 
uptake of glutamine, and tumor volume in an in vivo model. The 
results showed that the IC50 of TAM in drug-resistant cell lines was 
significantly higher than that of the parental cell lines (Figure 3A). 
The activity of induced drug-resistant cell lines compared with TAM 
drug-resistant cells (Figure 3B) showed that, under the action of the 
same concentration of drugs, the cell viability of the drug-resistant cell 
line was higher than that of the sensitive cell line. When the same cell 
survival rate was achieved, the TAM concentration of drug-resistant 
cells was significantly higher than that of sensitive lines. Monoclonal 
experiments (Figure 3C) showed that drug-resistant cell lines had 
higher proliferation ability than their parents. After the addition of 
the same concentration of TAM, the formation of the sensitive cells 
was significantly weakened, while the drug-resistant cells showed no 
significant difference. In drug-resistant cell lines, addition of TAM did 
not significantly inhibit glutamine intake (Figure 3D and E).

Level of expression of TLR2 in breast cancer cells
The TPBC cell line BT474 was treated with TAM, a common 

endocrine therapy, and a drug-resistant cell model BT474-R was 
established (Figure 4A). The expression of TLR2 in TPBC-resistant 
breast cancer cell line BT474-R, normal TPBC cell line BT474, 
luminal type A breast cancer cell line McF-7 and human normal breast 
epithelial cell line MCF-10A were detected by qRT-PCR and western 
blotting. The results showed that the expression of TLR2 in the drug-
resistant cell line BT474-R was significantly higher than that in the 
other groups (P<0.01, Figure 4B-D). These results demonstrated the 

correlation between TLR2 and TPBC cell resistance at the cellular 
level.

Discussion
In the era of precision medicine, HR+/HER2+ breast cancer is 

known to have unique biological characteristics. HR+/HER2+ is 
mostly a luminal B subtype with high PI3CA mutation and low TP53 
mutation, Compared with HER2+/HR- tumors, the level of interstitial 
infiltrating lymphocytes co-expressing hormone receptor was lower in 
HER2+/HR+ tumors in terms of the immune microenvironment [14]. 
It has been clinically observed that patients with HER2+/HR+ breast 
cancer were less sensitive to anti-HER2 drugs used in chemotherapy, 
and had a lower rate of pathological complete response compared 
with patients with HER2+/HR- breast cancers [15-17], there is 
extensive crosstalk between HER2 and estrogen receptor pathways, 
both of which drive cell proliferation [16]. Estrogen receptor signaling 

Figure 2: Proteomics study of differential expression in breast cancer tissues 
of patients with TPBC sensitivity and endocrine resistance. (A). Differential 
proteins were detected by protein mass spectrometry. (B). Differential protein 
volcano map. (C). Immunohistochemistry was used to detect the expression 
of TLR2 in the two groups of TPBC breast cancer (scale=50 μm). (D). Differ-
ent expression of TLR2 in two groups was detected by western blot analysis. 
*p< 0.05 vs. Sensitive.

Figure 3: Establishment and detection of an endocrine drug resistance 
model of human triple positive breast cancer. (A). IC50 was detected to con-
firm the resistance of TAM resistant cell lines by MTT. (B). MTT was used 
to detect cell viability at different TAM concentrations. C. Effect of TAM on 
clonogenesis of different cells(scale=20 μm). (D). Effect of TAM on glutamine 
intake in drug-resistant cells. ***P<0.001.

Figure 4: Expression level of TLR2 in breast cancer cells. (A). TLR2 mRNA 
expression level in different cells. (B, C). Levels of TLR2 protein expression 
in different cells. (D). TLR2 mRNA expression level in si-TLR2 and control 
groups. (E). IC50 of si-TLR2 cells and control group. (F). Cell viability of to si-
TLR2 cells and control group. *P<0.05 vs BT474/TAM; **P<0.01 vs. BT474/
TAM, **P<0.001 vs. BT474/TAM, ###P<0.001 vs. BT474/TAM.
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can be reactivated during anti-HER2 therapy as a mechanism of drug 
resistance, and the breast cancer proliferation index is higher for 
HR+/HER2+ breast cancer than for HR-/HER2+ breast cancer [18]. 
A large amount of clinical patient data has shown that triple positive 
breast cancer is similar to triple negative breast cancer, with a high 
degree of malignancy, rapid progression and poor prognosis [19].

TLR2 plays a role in the development of chemotherapeutic 
resistance in colorectal cancer. TLR2 expression is increased in colon 
cancer cells that are resistant to chemotherapeutic agents such as 
5-fluorouracil and oxaliplatin. Activation of the TLR2/6 heterodimer 
reduces the expression of Mir-125b-5p, a miRNA that controls 
Epithelial to Mesenchymal Transformation (EMT) and expression of 
drug-resistance related proteins, thereby achieving drug resistance 
and promoting increased cell migration and invasiveness [20]. TLR2 
binds to HMBG1 and activates transcription of proto-cytokines 
such as IL-6, Transforming growth facter-β1 (TGF-β), and Vascular 
Endothlial Growth Factor (VEGF), acting in autocrine and paracrine 
ways, and leading to EMT and invasion of cancer cells by increasing 
survival and proliferation. Moreover, the HMGB1/TLR2 signaling 
pathway may trigger a positive feedback loop that promotes cancer 
resistance to multiple treatments [21].

We have found elevated TLR2 is associated with breast cancer 
prognosis from a database and, through TLR2 MAPK and PI3K 
- Akt signaling pathways that affect cell proliferation, apoptosis, 
and resistance, and this was also observed in our previous study. 
Through the stimulation of the concentration gradient of TAM, the 
establishment of triple-positive breast cancer drug-resistant cell 
lines. In the triple-positive human breast cancer cells, we found that 
the increase of TLR2 in parental cells and drug-resistant cells was 
significantly different, and TLR2 expression was different compared 
with other molecular types. This is a very important finding for our 
triple-positive breast cancer, and we will explore the mechanism of 
TLR2 causing drug resistance in drug-resistant cell lines.

Conclusion
It is hoped that the discovery of TLR2 drug resistance target can 

provide treatment ideas and targets for patients with TPBC drug 
resistance and serve the clinical practice.
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Supplementary Table 1:

patients gender year pathology molecular sub typing pathological stage(TNM)
1 W 38 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(-) pT2N0M0
2 W 40 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(-) pT2N0M0
3 W 56 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(-) pT2N2aM0
4 W 43 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(-) pT2N0M0
5 W 44 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(-) pT1cN0M0
6 W 53 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(+) pT2N1aM0
7 W 43 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(+) pT2N1aM0
8 W 45 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(+) pT1aN0M0
9 W 48 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(+) pT2N0M0

10 W 50 Invasive ductal carcinoma grade II ER(+), PR(+)C-erbB2(+) pT2N01bM0
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