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Abstract.
BACKGROUND: Tumour microenvironment (TME) contributes to resistance to anti-cancer drugs through multiple mechanisms
including secretion of pro-survival factors by cancer associated fibroblasts (CAFs). In this study, we determined the chemotherapy
resistance producing potential of CAFs in molecular subtypes of breast cancer.
METHODS: The CAFs were isolated from fresh lumpectomy/mastectomy specimens of different molecular subtypes of breast
cancer. The CAFs were cultured and secretome was collected from each breast cancer subtype. Breast cancer cell lines MCF-7, SK-
BR3, MDA-MB-231, and MDA-MB-468 were treated with different doses of tamoxifen, trastuzumab, cisplatin, and doxorubicin
alone respectively and in combination with secretome of CAFs from respective subtypes. MTT assay was done to check cell death
after drug treatment. Liquid chromatography–mass spectrometry (LCMS) analysis of CAF secretome was also done.
RESULTS: MTT assay showed that anti-cancer drugs alone had growth inhibitory effect on the cancer cells however, presence
of CAF secretome reduced the anti-cancer effect of the drugs. Resistant to drugs in the presence of secretome, was determined
by increased cell viability i.e., MCF-7, 51.02% to 63.02%; SK-BR-3, 34.22% to 44.88%; MDA-MB-231, 52.59% to 78.63%; and
MDA-MB-468, 48.92% to 55.08%. LCMS analysis of the secretome showed the differential abundance of CAFs secreted proteins
across breast cancer subtypes.
CONCLUSIONS: The treatment of breast cancer cell lines with anti-cancer drugs in combination with secretome isolated from
molecular subtype specific CAFs, reduced the cytotoxic effect of the drugs. In addition, LCMS data also highlighted different
composition of secreted proteins from different breast cancer associated fibroblasts. Thus, TME has heterogenous population of
CAFs across the breast cancer subtypes and in vitro experiments highlight their contribution to chemotherapy resistance which
needs further validation.
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1. Introduction

Breast cancer displays cellular and molecular het-
erogeneity and is classified based on gene expression
signatures into: Luminal A, Luminal B, Her-2 enriched,
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and TNBC subtypes [1–4]. Due to this cellular and
molecular heterogeneity, despite the availability of
chemotherapy and targeted therapy, increased mortal-
ity has been witnessed in breast cancer due to therapy
resistance. To uncover resistant mechanisms, research
is being done on tumour component, however, the role
of tumour microenvironment (TME) in therapy resis-
tance remains unexplored. The TME includes: cellular
components, like fibroblasts, vascular endothelial cells,
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tumor- associated immune cells, and a non-cellular
component in the form of network of various matrix
proteins such as glycosaminoglycans, proteoglycans,
and glycoproteins [5]. In TME, the most dominant
are fibroblasts, also called cancer-associated fibrob-
lasts (CAFs) [6,7]. The proposed resistance contribut-
ing mechanisms of TME to various drugs includes:
presence of dense ECM (extracellular matrix), lim-
ited blood supply, reduced drug availability to tumor
cells, and interactions of tumor cells with ECM that
may activate survival pathways or secretion of pro-
survival factors by stromal cells [8]. A few studies have
shown that TME secreted factors protect breast cancer
cells against platinum-based chemotherapeutics. The
CAF in TME induces epithelial–mesenchymal transi-
tion (EMT) which causes resistance to tamoxifen drug
via the production of hyaluronan [9,10]. It has also been
found that patients with more amount of tumor stroma
have worst prognosis [11].

In this study, we isolated primary CAFs from differ-
ent molecular subtypes of breast cancers and evaluated
their role in modulating the sensitivity or resistance
to chemotherapy in in-vitro experiments on different
breast cancer cell lines.

2. Material and methods

The present study was approved by Institute Ethics
Committee (IEC) wide No. NK/4116/PhD/97. Fresh
breast cancer tissues were obtained from the lumpecto-
my/mastectomy specimens of female patients of breast
carcinoma who had not undergone prior neoadju-
vant chemotherapy (NACT). All cases were also pro-
cessed for formalin fixed paraffin embedded sections
for pathological diagnosis and molecular subtyping of
breast cancer using ER, PR, Her-2/neu, and Ki-67 anti-
bodies. Written informed consent was taken from each
patient included in the study.

2.1. Isolation of breast cancer associated fibroblasts

Fibroblasts were isolated from fresh breast cancer
tissue of each molecular subtypes as well as from nor-
mal breast tissue. The normal breast tissues were taken
5 cm away from cancer tissue in mastectomy/lumpec-
tomy specimens. Collected fresh breast cancer tissue
was processed for CAFs isolation through enzymatic
method [12]. Briefly, 100 mg of tissue was chopped in
enzyme mix solution containing 200 unit/mL of Col-
lagenase Type I (17018029, Gibco®, Thermo Fisher

Scientific) and 500 unit/mL of Hyaluronidase (Cat No.
H3506, Merk, Sigma Aldrich, Missouri, United States)
mixed in growth media containing Dulbecco’s modi-
fied eagle medium (DMEM)/F-12 (11320033 Gibco®,
Thermo Fisher Scientific) supplemented with 10% foe-
tus bovine serum (16000044, Gibco®, Thermo Fisher
Scientific), 1% antibiotic/anti-mycotic solution (A002
Hi-Media), and incubated at 37 °C for 1.5 hour. After
incubation, tissue lysate was filtered through 40 μm
pore size cell strainer and collected in 15 mL sterile
flask. Flask with filtrate was centrifuged at 400 × g
for 5 minutes. Obtained CAFs pellet was washed with
PBS and resuspended in growth media as mentioned
above, in addition to supplemented with basic fibroblast
growth factor (10 ng/mL) (13256-029, Gibco

TM
, Life

Technologies). The CAFs were seeded in 6-well plate
and incubated at 37 °C with 5% CO2 constant supply.
After 1.5 hour, the attached cells were washed gen-
tly with PBS and nourished with fresh growth media.
During cell growth, the media was changed on each
alternative day and trypsinized at >90% confluency.
All primary CAFs cultures were maintained up to 5
passages.

2.1.1. Collection of conditioned media from primary
CAFs

Conditioned media (CM) or secretome was collected
from CAF cultures of all breast cancer subtypes. For
that, 1 × 106 fibroblasts were seeded (75 cm2 plate) in
serum free media and secretome was collected after
24 hours and 48 hours. Collected CM was centrifuged
at 500 × g twice and stored at −20 °C.

2.1.2. Immunohistochemistry/Immunofluorescence

Isolated primary CAFs were characterized by
immunohistochemistry (IHC) and immunofluores-
cence (IF). Antibodies (a) α-SMA and vimentin
(fibroblast cell markers) were used for positive selec-
tion, (b) cytokeratin (epithelial cell marker) and CD31
(endothelial cell) were used for negative selection
of primary cultured fibroblasts. Fibroblasts (2 × 103)
were seeded on sterile 10 mm glass coverslip placed
at the bottom of 24 well plate for IHC and IF.
For IHC, colour reaction was developed by 3,3′-
Diaminobenzidine (DAB) with substrate and counter
stained with haematoxylin. For IF, secondary antibody
was labelled with FITC and DAPI (MB097, Hi-Media)
was used to stain cell nucleus. The IHC and IF staining
was analysed using light microscope (Olympus) and
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fluorescent microscope (EVOS® cell imaging systems)
respectively.

2.1.3. Breast cancer cell lines

Breast cancer cell lines MCF-7 (estrogen positive),
SK-BR3 (Her-2 positive), MDA-MB-231, and MDA-
MB-468 (estrogen and Her-2 negative) were purchased
from NCCS, Pune, Maharashtra, India and grown under
hygienic conditions with RPMI-1640 supplemented
with 10% FBS and 1% anti-biotic/anti-mycotic and
incubated at 37 °C with 5% CO2 constant supply. Dur-
ing cell growth, media was changed every alternative
day and cells were trypsinized at >90% confluency.
Each cell line was grown for 10 successive passages and
accordingly stored in vapour phase of liquid nitrogen in
cell freezing solution.

2.2. Treatment with drugs and CAF conditioned media

Cytotoxicity of isolated CM was checked by treat-
ment on MCF-7 and MDA-MB-468 cell lines. The
CM was diluted in RPMI media at 1:1 ratio before
treatment. Breast cancer cell lines were treated with
different doses of anti-cancer drugs which are being
used in the clinical setting i.e., MCF-7 (ER positive
cell line) with tamoxifen, SK-BR3 (Her2 positive cell
line) with trastuzumab, and MDA-MB-231 or MDA-
MB-468 (Triple negative cell line) with cisplatin and
doxorubicin. To see the subtype specific effect, respec-
tive cell lines were treated with CM isolated from the
corresponding molecular subtypes (ER+, Her2+ and
Triple negative) of breast cancers. Cytotoxicity/cell via-
bility was checked with MTT assay as per the manufac-
turer’s instructions (M2128, Sigma Aldrich). Briefly, 5
× 103 cells were seeded in 96-well plate and allowed
to grow for 24 hours in CO2 incubator at 37 °C. Next
day, the cells were washed with PBS and treated with
different doses of drug in 100 μL volume. IC50 value
for each drug was calculated. Treatment of drug alone
and drug: CM (1:1) was performed for every cell line
in respective combinations. Two different time intervals
i.e., 24 hours and 48 hours were selected for every drug
and drug: CM treatment. Post treatment, 100 μL of 0.5×
MTT was added in each well and plate was incubated
in CO2 incubator at 37 °C for 3.5 hours. After incuba-
tion, MTT was discarded and formazan crystal were
dissolved in 100 μL DMSO. Within next 5 minutes,
amount of formazan produced was measured at 570 nm
on Infinite® 200 PRO plate reader (Tecan Group Ltd.).

All dugs/CM treatment experiments were done in tripli-
cates and repeated twice to confirm the reproducibility
of results and finally represented as in mean.

2.3. Liquid chromatography–mass spectrometry
(LCMS)

Liquid chromatography–mass spectrometry of con-
ditioned media of CAFs of different subtypes of breast
cancers was performed on Orbitrap Fusion

TM
Tribrid

TM

Mass Spectrometer (Thermo Fisher Scientific). Briefly,
collected supernatant was concentrated on vacuum con-
centrator by spin at 15000 × g for 20 minutes at room
temperature. Secretome (20 μl) was mixed with 10 mM
dithiothreitol (DTT) and incubated for 45 minutes in
dark followed by incubation with indole-3-acetic Acid
(IAA) 50 mM for 45 minutes in dark. Secretome was
then diluted 10 times and incubated for digestion with
1 μg of trypsin enzyme at 37 °C for 16 hours. Sample
was mixed with 10% trifluoro acetic Acid and analyzed
on LCMS. Comparative analysis for proteins abun-
dance across molecular subtypes of breast cancer was
done with using normal control.

3. Results

3.1. Morphology and phenotypic characterization of
fibroblasts

Under the light microscope, primary cultured fibrob-
lasts showed spindled to oval shape morphology. The
fibroblasts isolated from breast cancer tissue were
larger with more cytoplasm compared to the fibroblasts
isolated from normal breast tissue (Fig. 1). No epithe-
lial or endothelial were observed in the culture plates
and showed the pure fibroblasts only. The characteri-
zation of primary fibroblasts was done with IHC and
IF. Fibroblasts showed positive staining for vimentin
and α-SMA antibodies and negative staining for cytok-
eratin, E-Cadherin and CD31 antibodies. Staining for
vimentin and α-SMA was stronger on cancer associated
fibroblasts compared to fibroblasts isolated from nor-
mal breast tissue, due to the activated nature of cancer
associated fibroblasts (Fig. 1). Similarly on IF, CAFs
had showed positive staining for vimentin and were
negative for E-cadherin and cytokeratin (Supplemen-
tary Fig. S1). Both these immunophenotyping tech-
niques confirmed that isolated cells were pure fibrob-
lasts and not contaminated by epithelial and endothelial
cells.

https://doi.org/10.3233/BD-230011
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Fig. 1. Immunohistochemistry images showing characterization of primary of fibroblasts. α-SMA and vimentin antibodies showed positive staining
and cytokeratin and CD31 antibodies showed negative staining on fibroblasts isolated from breast cancer tissue and normal breast tissue. Moreover,
α-SMA and vimentin antibodies had strong positive staining on fibroblasts isolated from breast cancer tissue and weaker staining on fibroblasts
isolated from normal breast tissue.

3.2. Treatment of MCF-7 cells with tamoxifen and
conditioned media from CAFs of ER+ breast
cancer

The percentage cell viability of the breast cancer cell
lines after treatment with secretome was similar to that
of control (treated with RPMI media only) thus suggest-
ing that CM had no cytotoxic effect on the breast cancer
cell lines. The MCF-7 breast cancer cell line was treated
with tamoxifen alone and tamoxifen in combination
with CM (collected from CAFs isolated from ER+/PR+

breast cancer tissue). MCF-7 cells were treated with
5 μg, 10 μg, 20 μg, 40 μg, and 60 μg doses of tamoxifen
alone and same drug doses in combination with CM.
Tamoxifen treatment reduced the MCF-7 cells viability.
MCF-7 cell death after 48 hours tamoxifen treatment
was slightly more (51.02%) compared to treatment for
24 hours (48.22%). The IC50 value of tamoxifen was
21.08 μg and 20 μg at 24 hours and 48 hours respec-
tively (Fig. 2A and B). The IC50 value of tamoxifen in
combination with CM was becomes 38.06 μg. More-
over, the presence of CM reduced the cytotoxic effect
of tamoxifen drug and resulted in increased cell viabil-
ity from 51.02% to 63.02% (24 hours treatment) and
48.22% to 59.22% (48 hours treatment) at same IC50
values (Fig. 2A & B).

3.3. Treatment of SK-BR3 cells with trastuzumab and
conditioned media from CAFs of Her-2 positive
breast cancer

The SK-BR3 breast cancer cell were treated with
trastuzumab alone and trastuzumab in combination
with CM (collected from CAFs isolated from Her-2 +
breast cancer tissue). SK-BR3 cells were treated with
10 μg, 20 μg, 30 μg, 40 μg, 50 μg, 60 μg, 70 μg, 80 μg,
and 90 μg doses of trastuzumab alone and in com-
bination with CM for 24 hours (Fig. 3). Trastuzumab
treatment reduced the SK-BR3 cells viability signifi-
cantly. The calculated IC50 value of trastuzumab drug
was 40 μg. The presence of CM along with trastuzumab
reduced the cytotoxic effect of trastuzumab drug
on SK-BR3 cells. The viability of SK-BR3 cells
increased from 45% (trastuzumab alone) to 48%
(trastuzumab and CM) at 40 μg trastuzumab dose
and 38% (trastuzumab alone) to 44% (trastuzumab
and CM) at 50 μg trastuzumab dose. At 60 μg
trastuzumab dose treatment, SK-BR3 cells viability
further increased from 34.22% (trastuzumab alone) to
44.88% (trastuzumab and CM). The calculated IC50
values for trastuzumab was 40 μg and for trastuzumab
plus CM combination was 44.7 μg (Table 1). However,
difference in IC50 values under trastuzumab alone and
trastuzumab and CM conditions is not significant.
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Fig. 2. (A&B) MCF-7 breast cancer cells treatment with tamoxifen and tamoxifen plus CM for 24 hours (A) and 48 hours (B). Tamoxifen dose of
20 μg reduced the cell viability of MCF-7 cells by 50% at both time interval. The tamoxifen treatment with CM reduced the cytotoxic effect of
tamoxifen and increased the MCF-7 cell viability. The calculated IC50 value of tamoxifen was 21.08 μg and 19.82 μg at 24 hours and 48 hours
respectively.

3.4. Treatment of MDA-MB-231 cells with cisplatin
and conditioned media from CAFs of triple nega-
tive breast cancer

MDA-MB-231 cells were treated with cisplatin anti-
cancer drug alone and in combination with CM (col-
lected from CAFs isolated from triple negative breast
cancer tissue). MDA-MB-231 cells were treated with
5 μg, 10 μg, 20 μg, 40 μg, and 60 μg doses of cis-
platin for 24 hours and 48 hours (Fig. 4A & B). Cis-
platin treatment for 24 hours and 48 hours reduced the
viability of MDA-MB-231 cells significantly. MDA-
MB-231 cell death after 48 hours cisplatin treatment

was slightly more (52.59%) compared to 24 hours cis-
platin treatment (48.59%). Calculated IC50 value of
cisplatin was 11.08 μg and 8.12 μg at 24 hours and
48 hours treatment respectively. Further, the presence
of CM reduced the cytotoxic effect of cisplatin on
MDA-MB-231 cells. At the same IC50 (11.08 μg and
8.12 μg) values the cell viability of MDA-MB-231
cells improved from 48.59% to 78.63% and 52.59% to
78.63% after 24 hours and 48 hours treatment respec-
tively. The calculated IC50 of cisplatin in combi-
nation with CM was 18.75 μg at both time points
(Table 1).
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Fig. 3. SK-BR3 cells treatment with trastuzumab alone and trastuzumab plus CM for 24 hours. A trastuzumab dose of 40 μg reduced the cell
viability by 50%. The IC50 value of trastuzumab changed from 40 μg to 44.7 μg in the presence of CM along with trastuzumab.

3.5. Treatment of MDA-MB-468 cells with doxoru-
bicin and conditioned media from CAFs of triple
negative breast cancer

MDA-MB-468 cells were treated with doxorubicin
drug alone and in combination with CM (collected
from CAFs isolated from triple negative breast cancer
tissue). MDA-MB-468 cells were treated with 25 nM,
50 nM, 75 nM, 100 nM, 125 nM, and 150 nM doses of
doxorubicin for 24 hours and 48 hours (Fig. 5A & B).
Doxorubicin treatment reduced the MDA-MB-468 cell
viability at both times points. MDA-MB-468 cell death
at 48 hours was slightly more (52.98%) than at 24 hours
(48.92%). Calculated IC50 value of doxorubicin was
75 nM at 24 hours and 48 hours. Further, the presence
of CM along with doxorubicin reduced its cytotoxic
effect on MDA-MB-468. At the 75 nM IC50 values the
cell viability of cell lines was increased from 52.92%
to 75.18% after 24 hours and 48.92% to 55.08% at
48 hours treatments. The calculated IC50 of doxoru-
bicin plus CM combination was 128 nM and 100 nM
at 24 hours and 48 hours (Table 1).

3.6. Identification of constituents of secretome

Liquid chromatography–mass spectrometry identi-
fied different proteins in secretome collected from
CAFs of different molecular subtypes. Compara-
tive analysis showed differential protein expression
between molecular subtypes (Fig. 6, Supplementary
Table S1). Heatmap was generated with the top 26
differentially expressed proteins, which showed distinct

abundance of proteins in different subtypes. Luminal
A subtype had high abundance of thrombospondin-1
and apolipoprotein A-IV. Inter-alpha-trypsin inhibitor
heavy chain H1 and H2 had high abundance in secre-
tome of Luminal B subtype. Similarly, prothrombin,
laminin subunit beta-2, and collagen alpha-1 (III) chain
were highly expressed in Her-2 positive subtype. Inter-
alpha-trypsin inhibitor heavy chain H1, histone H2A
type 3 and alpha-2-HS-glycoprotein proteins had high
expression in the secretome of TNBC CAFs. Protein-
protein network interaction with string analysis showed
that few of the proteins from Luminal A/B and Her-2
positive subtypes had functional association networks
(Supplementary Fig. S2a–c).

4. Discussion

The CAFs which are the dominant component in
TME, has tumor-supportive roles and induce cancer
cell invasion, metastasis, and chemoresistance [13].
CAFs can induce the therapeutic resistance, which is
one of the main causes for high mortality in breast can-
cer, however this role has never been elucidated before.
Anti-cancer drugs, impair the cancer cell activities
through multiple pathways which also alters the TME.
The CAFs secrete numerous cytokines that activate
signalling cascades to prevent the elimination of cancer
cells and possibly cause resistance and recurrence. In
the present study, in-vitro experiments were performed
to decipher the chemoresistance effect of CAFs across

https://doi.org/10.3233/BD-230011
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Fig. 4. (A&B) MDA-MB-231 cells treatment with cisplatin for 24 hours and 48 hours. A cisplatin dose of IC50 11.08 μg and 8.12 μg had 50%
cytotoxic effect on MDA-MB-231 at 24 hours and 48 hours. The presence CM along with cisplatin reduced the cytotoxic effect of cisplatin drug.
The IC50 value of cisplatin drug was enhanced to 18.75 μg in the presence of CM along with cisplatin.

the different molecular subtypes of breast cancer. Con-
ditioned media (CM) or secretome collected from cul-
tured CAFs isolated from each subtype of breast cancer
was used along with the drugs in the molecular subtype
specific breast cancer cell lines to evaluate the cytotoxic
inhibitory effect of CM on anti-cancer drugs. Breast
cancer cell lines including MCF-7 (estrogen recep-
tor positive), SK-BR3 (Her-2 positive), MDA-MB-231,
MDA-MB-468 (TNBC) were treated with tamoxifen,
trastuzumab, cisplatin, and doxorubicin respectively as
done in the clinical settings. The results of in-vitro
experiments showed that the treatment with anti-cancer

drugs had growth inhibitory effect on breast cancer
cell lines, however in the presence of CM the anti-
cancer effects of each drug was reduced. CAFs secre-
tome reduced 15–20% of anti-tumor activity of used
anti-cancer drugs. These findings suggesting that CAFs
secretome exhibited tumorigenic role probably through
drug resistance mechanism.

Previous studies have determined that co-culturing
of breast cancer cells and CAFs, increased prolifera-
tion rate of cancer cells by regulating the metabolism
of CAFs [14]. Orimo et al. [15] observed that CAFs
derived from breast cancers remarkably increase the
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Fig. 5. (A&B) MDA-MB-486 cells treatment with doxorubicin for 24 hours and 48 hours. A doxorubicin dose of IC50 75 nM had 50% cytotoxic
effect on MDA-MB-468. The presence CM along with doxorubicin reduced the cytotoxic effect of doxorubicin drug. The IC50 value of doxorubicin
drug alone was 75 nM and IC50 of doxorubicin and CM combination was 128 nM and 100 nM at 24 hours and 48 hours respectively.

tumor proliferation and angiogenesis. Brechbuhl et al.
[16] indicated that subtypes specific CAFs impact the
sensitivity of Luminal breast cancer to tamoxifen or
estrogen therapy. In their study, the co-culture of tumor
cells with breast cancer CAFs reduced the sensitiv-
ity of cancer cells towards tamoxifen. The decreased
tamoxifen sensitivity was due to interaction between
fibronectin, FGF, and β1 integrin and activation of
MAPK/ERK 1/2 and PI3K/AKT cascades [17,18].
CAF derived IL6 activates JAK/STAT3 signalling and
downregulates PTEN, stimulating stemness property,
leading to trastuzumab resistance in HER-2 positive
subtype [19–23]. CAFs secretome also affects the
other constituent of the TME; like stromal VEGF
can drive angiogenesis [24,25]. Several cytokines and

chemokines released by CAFs, act on a variety of
CD8+T cells, Treg cells, and macrophages and lead
to immunosuppressive and immune-promoting conse-
quences [26].

To determine the composition CAF secretome,
LCMS analysis was performed which identified more
than 200 proteins. Differential expression/compara-
tive analysis was done using fibroblast secretome
from normal breast tissue and then within the molec-
ular subtypes. We noted that each molecular sub-
type of breast cancer had distinct protein profile. For
example, Luminal A had enrichment of vitronectin,
fibronectin, apolipoprotein, and TGF-β; Luminal B had
antithrombin-III, apolipoprotein C-III, and Vinculin;
HER-2 positive had Lumican, SPARC, collagen-α-I,
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Fig. 6. Heatmap generated with top 26 proteins from CAFs secretome of different molecular subtypes. Breast cancer molecular subtypes had
differential expression of proteins.

and insulin like growth factor-binding protein 2 enrich-
ment. The presence of different proteins in the CAFs
secretome confirmed the heterogenous nature of TME
and hence phenotypic heterogeneity across breast can-
cer subtypes. Most of CAF secretome proteins were
ECM components, cell to matrix adhesion proteins,
and matrix to matrix adhesion proteins. CAFs can
affect multiple aspects of tumor progression either by
secreting soluble stimuli or by remodeling the ECM.
Fibronectin has been considered a CAFs hallmark-
ers which supports the tumor growth and invasion by

regulating the ECM contractility. One of the compo-
nents of scretome was TGF-𝛽1 which is known to
induce EMT in tumour cells by paracrine signalling and
promote aggressive phenotype of breast cancer cells.
This might be one of the mechanisms for acquiring
metastatic potential and drug resistance in breast can-
cer cells with different biological characteristics [27].
Other component of secretome was vitronectin which
prominently accumulates in the ECM of tumor cells of
various carcinomas, especially breast cancer cells and
binds with Integrin αv𝛽3, to enhance angiogenesis and
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neovascularization of tissues [28]. High serum levels
of vitronectin in Her-2 positive breast cancer has been
proposed as a blood marker in breast cancer and indica-
tor of relapse [29]. Further, collagen an abundant ECM
protein has been associated with aggressive behaviour
of tumor [30].

5. Conclusion

In vitro studies, showed that tamoxifen, herceptin,
cisplatin, and doxorubicin anti-cancer drugs had a sig-
nificant cytotoxic effect on subtype specific breast can-
cer cell line. However, treatment of anti-cancer drugs
in combination with conditioned media isolated from
molecular subtype specific CAFs, reduced the cyto-
toxic effect of the drugs. Conditioned media treat-
ment resulted in more IC50 value of each anti-cancer
drug, thus highlighting the effect of tumour microenvi-
ronment especially CAFs on drug resistance. Further,
LCMS data highlighted different composition of secre-
tome from different breast cancer associated fibrob-
lasts, thus highlighting the heterogeneity of the CAFs.
Thus, present study determined chemoresistance effect
of CAFs and also highlighted their functional hetero-
geneity across the molecular subtypes of breast cancer
based on distinct composition of their secretome.
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