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Abstract
Purpose

Stearoyl-CoA desaturase 1 (SCD1) is a key rate-limiting enzyme involved in the biosynthesis of
monounsaturated fatty acids, which mediates lipid metabolism and participates in the proliferation of
cancer cells. As a redox sensor, ATM protein kinase is also involved in DNA repair and cell proliferation
regulation. Previous studies have shown that oxidized ATM protein kinase can facilitates the proliferation
of breast CAF via by regulating the cell glucose and protein metabolism. However, lipid metabolism is
essential for cell proliferation. Whether the oxidized ATM protein kinase can regulate the expression of the
SCD gene to promote the lipid metabolism is unknown.

Methods

We use immunohistochemical techniques to observe the level of SCD1 and oxidized ATM protein kinase,
MTT Assay and �ow cytometric analysis observes the proliferation of breast CAFs, and Western Blot
techniques analyze the expression of SCD gene expression.

Results

The expression levels of SCD1 protein expression in breast cancer were closely related to oxidized ATM
expression (P < 0.05). And SCD promotes the proliferation of breast CAF cells. The oxidized ATM protein
kinase can promote the proliferation of breast CAFs by upregulation of SCD protein expression levels.

Conclusion

Our results indicate that oxidized ATM protein kinase may play a central role in promoting the
proliferation of breast CAF by coordinating glucose, protein and lipid metabolism. oxidized ATM can
facilitate the breast CAFs Lipid metabolism by upregulating the SCD1 gene expression.

Background
Breast cancer (BC) is one of the frequent malignant cancers in women around the world [1], which is the
result of long-term interaction between breast cancer cells and tumor microenvironment[2]. In tumor
microenvironment, cancer-associated �broblasts (CAF) are the major stromal cells, which promote tumor
growth, vascularization, invasion and metastasis [3]. Compared with normal �broblasts (NF), CAF has an
abnormal proliferation behavior, which is mediated by oxidative stress and cell key redox sensors such as
ATM protein kinase [4, 5]. Ataxia telangiectasia mutated (ATM) protein kinase is encoded by ATM genes
and belongs to the phosphatidylinositol 3 kinase-like protein kinase family,which is responsible for the
ataxia-telangiectasia syndrome (A-T) [1, 6]. As a core redox sensor, ATM protein kinase can be directly
activated by oxidative stress independent of double strand breaks in cytoplasm. In the cytoplasm,
hydrogen peroxide oxidizes the mercaptan group on the 2991 cysteine residue of ATM to form a
hyposulfonic group, which covalently combines with the mercaptan group on the 2991 cysteine residue
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of another ATM protein monomer to form an intermolecular disul�de bond, which transforms the inactive
ATM dimer into an active ATM dimer[5]. Our previous work showed that oxidized ATM promotes
abnormal proliferation of breast CAFs through maintaining intracellular redox homeostasis and
activating the PI3K-AKT, MEK-ERK, and Wnt-β-catenin signaling pathways[4]. In recent years, oxidized
ATM promotes cell proliferation by regulating cell metabolism[7]. Klising sireul et al. reported for the �rst
time in 2006 that under ion irradiation, genes related to cholesterol metabolism in ATM kinase de�cient
lymphocytes were down regulated, resulting in the decrease of cholesterol content and inhibition of cell
proliferation, suggesting oxidized ATM may play an important role in controlling the proliferation by
regulating lipid metabolism [8]. As a protein kinase, oxidized ATM likely regulates many unknown
substrates and / or related signaling pathways, which are closely related to lipid metabolism, to regulate
the proliferation of breast CAF, but it needs to be clari�ed.

Stearoyl CoA desaturase 1 (SCD1) is an endoplasmic reticulum integral membrane protein which belongs
to the fatty acid desaturase family and is the key enzyme responsible for catalyzing the synthesis of
mono-unsaturated fatty acids (MUFAs), mainly palmitoleate and oleate, from saturated fatty acids
(SFAs), stearate and palmitate, respectively[9]. SFAs and MUFAs are the main components of mammalian
cell lipids, source of energy and signal molecules, which are the basic components of bio�lms [10]. To
date, two human isoforms (1 and 5) have been identi�ed. Human SCD1 is widely expressed in tissues,
whereas human SCD5 is predominantly expressed in the brain and pancreas [11, 12]. SCD1 expression is
obviously elevated in many kinds of human cancer [13]. SCD1 has been found to be an important
regulator of cell proliferation. SCD facilitates the proliferation of prostate cancer cells through
transactivating of androgen receptor [14]. SCD1 advances the proliferation of breast cancer cells and
gastric cancer cells [15–17]. Existing studies have shown that PI3K / Akt and other important cell
proliferation signaling pathways play an important role in regulating SCD1 gene expression. In 2007,
Mauvoisin et al. found that insulin upregulates PI3K/mTOR-SREBP-1 signaling pathway and activates
SCD1 gene expression in HepG2 hepatoma cells [18]. Subsequently, AKT kinase activation was found to
up regulate SCD expression [19]. Our previous work has shown that PI3K-AKT and ERK 1/2 are regulated
by oxidative ATM protein kinase in breast CAF[4]. However, it is unclear whether and how SCD1 mediate
the role of oxidized ATM in promoting the proliferation of CAF from breast cancer.

This study illustrated that oxidized ATM protein kinase promotes the proliferation of breast CAF
proliferation by activating crucial proliferation-related signaling pathways, which upregulate the protein
expression of SCD1 gene. Function loss of oxidized ATM caused by KU60019, a speci�c ATM kinase
inhibitor, downregulates the protein expression levels of SCD1 gene, so does the inactivation of the ERK,
PI3K-AKT, and WNT cell proliferation regulatory pathways by the respective speci�c inhibitors. Inhibition
of SCD1 gene expression by CAY 10566 obviously blocks the proliferation of breast CAF. The protein
expression levels of SCD1 gene in CAF of breast cancer tissues are higher than that of NF of breast
paracancer tissues, and closely correlated to the protein expression of oxidized ATM and the clinical
staging of breast cancer. Therefore, the SCD1 protein mediates the proliferation of breast CAF regulated
by the oxidative ATM / proliferation-related signal pathways axis.
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Materials And Methods
Clinical data

A total of 42 cases of breast cancer were collected from The Third A�liated Hospital of Guangxi
University of Chinese Medicine. The postoperative pathological specimens were con�rmed. Normal
breast tissues adjacent to the cancer were collected as a control. The clinicopathological data of all the
enrolled patients were collected, including age, tumor size, lymph node metastasis, etc., and the clinical
staging was conducted according to the TNM staging criteria of the International Union against Cancer in
2017.The clinical data of all patients also included the detection results of Estrogen receptor( ER),
Progesterone receptor (PR) and Human epidermal growth factor receptor 2 HER-2 .This study was
approved by the Ethics Committee of The Third A�liated Hospital of Guangxi University of Chinese
Medicine, and all patients signed an informed consent form.

Immunohistochemistry (IHC) staining

IHC was carried out as described previously[20]. The tumor specimens and its adjacent normal tissues
were immobilized with formalin. Para�n-embedded specimens were sectioned into 4 μM sections and
stained with H&E according to standard histopathological techniques. After being treated with 3%
hydrogen peroxide in methanol for 30 min to exhaust endogenous peroxidase activity, the slices were
incubated with rabbit monoclonal antibody of ATM (2873, CST, 1:50 dilution), rabbit monoclonal p-ATM
antibodies (s1981) (5883, CST, 1:50 dilution), rabbit polyclonal antibody of SCD1 (AF7944, Beyotime,
1:50 dilution) at 4 ℃ overnight. Then, the sections were sequentially incubated with polymer helper
solution (ZSBiO) for 20 min, polyperoxidase-antimouse/rabbit IgG (PV-9000, ZSBiO, 1:100 dilution) for 30
min at 37C, and stained with diaminobenizidine. All images (100×) were captured under a constant light
source using a Nikon Eclipse 80i microscope.

Cell lines and cell culture

Immortalized paired NFs and CAFs cell lines derived from breast cancer were donated by Professor
Manran Liu of Chongqing Medicine University. These cell lines were routinely cultured in full DMEM
(41965–062, Gibco) supplemented with 10% fetal bovine serum (100099–133, Gibco) and
penicillin/streptomycin double-resistant �uid (15070-063, Gibco), cultured in moist air with 5%CO2 at
37℃.   

MTT assay and �ow cytometric analysis

Cell proliferation rate was measured by 3- (4,5-1, 3-dimethyl-2-thiazolium) -2, 5-diphenyl-2-h-tetrazolium
bromide (MTT) method. Cells were inoculated to 96-well plates at a cell density of 3×103 cells per well.
When the fusion growth reached 60%, different doses of CAY-10566 (0, 5, 10, 20 μM) were maintained for
different days. Next, 10 ml of MTT solution (C0009, Beyotime) (5 mg/ml, in PBS solution) were added to
each well and incubated for 4 hours. Carefully remove the supernatant, add 200ml of DMSO to each well,
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and gently shake the rotator for 10 minutes in a dark environment at room temperature. The wavelength
of 492 nm was selected to measure the absorption of each well on the ultraviolet spectrophotometer, and
the results were recorded. The experiment was repeated three times.

The cell cycle distribution was analyzed by �ow cytometry. Cell DNA staining was performed using the
standard method of propidium iodide as described earlier[20]. Brie�y, after treatment, the cells were
trypsinized, washed twice with cold PBS, �xed by 75% ethanol, incubated with RNAase and stained by
propidium iodide (P4170, Sigma Aldrich). Tritiated thymidine uptake of cells was determined using a
cytomics FC device (Beckman coulter). The experiments were performed in triplicate.

Cell growth density and cellular morphology

The cells were inoculated in 6-well plates at a density of 5×105 cells/well. 2mL DMEM culture medium
was added to each well and the cells were cultured. When the fusion growth reached 60%, speci�c
reagents were added in the subsequent treatment according to the experimental design, and the cell
density and morphology were observed at the designed time points using a phase contrast microscope
(Nikon, TE2000- V)

Western blot analysis

Cells were inoculated to 96-well plates at a density of 3×103 cells per well. When 60% con�uence was
reached, the cells were treated with KU60019(S1570, Selleck chemical), LY294002(S1105, Selleck
chemical), U0126(A1901, Beyotime), and XAV939(S1180, Selleck chemical) for 24 h. Total cellular
proteins were extracted from RIPA lysate (P0013B, Beyotime), quantitatively isolated on 10% SDS-PAGE
gel and imprinted on protein gel using BCA protein assay kit (P0012, Beyotime). The primary antibodies
include polyclonal antibody of SCD1 rabbit (AF7944, Beyotime, 1:500 dilution), monoclonal mouse β-
Actin antibody (AA128, Beyotime, 1:1000 dilution), monoclonal antibody of p21CIP1 in mice (AP021
Beyotime, 1:500 dilution), p- RB (s795) polyclonal rabbit antibody (BS6414, Bioworld, 1:500 dilution), c -
Myc rabbit monoclonal antibodies (5605, CST, the latter dilution). After incubating with a primary
antibody at 4℃ overnight. Appropriate horseradish peroxidase (HRP) labeled secondary antibody
(Beyotime) was added, followed by immunoassay using an enhanced chemiluminescence system (Cool-
Imager). All experiments were repeated at least 3 times.

Statistical analysis

SPSS 13.0 software was used for statistical analysis. Repeat each experiment at least three times. The
absorbance values of CAF with the CAY10566 treatment were expressed as mean ± standard deviation
(mean ± SD) for t test. The count data was expressed in numbers or (%). The differential expression of
ATM, P-ATM and SCD1 in breast cancer tissues and paracancer tissues, as well as the correlationship
between SCD1 expression and clinicopathology parameters in breast cancer patients, were analyzed by
Pearson's chi-square test and Fisher's exact probability method. Spearman method was used to analyze
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the correlationship between p-ATM (s1981) and SCD1 expression. P <0.05 was considered statistically
signi�cant.

Results
SCD1 protein expression levels are closely related to oxidized ATM protein expression levels in CAF of
breast cancer tissue

To shed light on the correlation between SCD1 and oxidative ATM protein expression in CAF from breast
cancer, we collected breast cancer tissues and paracancer tissues as well as their corresponding
pathological data and used immunohistochemical methods to detect the protein expression levels of
ATM, p- ATM(s1981) and SCD1 in CAF of breast cancer. As can be seen in table 1- table 3 and �gure 1,
the protein expression levels of ATM, P-ATM and SCD1 of CAF all exceed that of NF in breast cancer (P <
0.05). Moreover, in the cell lines of immortalized breast cancer NF/CAF, the protein expression levels of
CAF are higher than that of NF from breast cancer (P < 0.05) (supplementary �gure 1), which was
consistent with the results of SCD1 immunohistochemistry staining in breast cancer (table 3). As
expected, there is a positive correlation between SCD1 protein expression levels and p-ATM(s1981)
protein expression levels in CAF from breast cancer (P < 0.05) (Table 4). It was also shown that SCD1
protein expression levels were not signi�cantly correlated with gender, age, tumor size, lymph node
metastasis, distant metastasis, pathological grade, PR, ER and HER-2 (P 0.05), except for TNM stage (P <
0.05) (Table 5). The above evidence demonstrated that SCD1 protein expression levels are closely related
to that of oxidized ATM in CAF from breast cancer, suggesting oxidized ATM protein kinase may control
the proliferation of CAF via SCD1.

SCD1 promotes the proliferation of CAF in breast cancer

To explore the role of SCD1 in the abnormal proliferation of CAFs, we treated CAF cells with the SCD1
speci�c inhibitor CAY-10566 and then observed the cell growth curve, growth density, cell cycle
distribution and proliferation-associated key protein regulators of CAF. As shown in �gure 2, cell growth
rate, growth density and cell proportion in S phase are reduced obviously after the CAY-10566 treatment,
implying SCD1 plays an essential role in the proliferation of breast cancer CAF. What is more, under the
condition of CAY-10566 treatment, the protein expression levels of p-RB and c-Myc decreased, but that of
P21 increased (Figure 2D), suggesting SCD1 promotes the proliferation of breast cancer CAF.

Oxidative ATM protein kinase promotes the proliferation of breast cancer CAF via upregulating the protein
expression of SCD1 

Our previous research showed that several core proliferations signaling pathways including PI3K-AKT,
ERK and WNT are regulated by oxidized ATM in breast cancer CAF, while SCD1 is located downstream of
these signaling pathways [4, 18]. In order to determine whether oxidized ATM controls the proliferation of
breast cancer CAF through regulating the expression of SCD1, we tested the protein expression levels of
SCD1 in breast cancer CAF with or without the treatment of CAY-10566, KU60019(ATM inhibitor),
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LY294002 (PI3K inhibitor), U0126 (MEK/ERK inhibitor), or XAV939 (β-catenin inhibitor). As shown in
Figure 3A, CAY- 10566 can inhibit the protein expression of SCD1. SCD1 protein expression in breast
cancer CAF was also inhibited by the KU60019 treatment in dose or time-dependent manner (Figure 3B,
3C and 3D). Consistent with this result, LY294002, U0126, or XAV939 alone inhibited the protein
expression of SCD1 in CAF (Figure 3E). These above results indicate that oxidized ATM promotes the
proliferation of breast cancer CAF via upregulating the expression of SCD1 through activating the PI3K-
AKT, ERK and WNT signaling pathways.

 

Discussion
It's well established that CAF is characterized with abnormal proliferation[21, 22], but the underlying
mechanisms are not completely clari�ed[23]. Our previous work has shown that oxidized ATM protein
kinase facilitates the proliferation of breast CAF via maintaining intracellular redox homeostasis and
activating the PI3K-AKT, ERK-MAPK, and Wnt signaling pathways[4]. Several studies have reported that
oxidized ATM not only regulates the cell glucose and protein metabolism [24, 25], but also is involved in
the cell lipid metabolism [8, 26]. Lipid metabolism is indispensable for cell proliferation[9]. Whether
oxidized ATM promotes the breast CAF proliferation through regulating the cell lipid metabolism is
unknown. In this study, oxidized ATM was demonstrated to facilitate the proliferation of breast CAF via
increasing the SCD1 gene expression by activating PI3K, ERK, and Wnt signaling pathways. To our best
knowledge, it is �rst reported that oxidized ATM protein kinase promotes the proliferation of breast CAF
via regulating lipid metabolism through activating the core proliferation signaling pathways/ SCD1 axis.

Oxidized ATM facilitates the proliferation of breast CAF partially by enhancing lipid anabolism through
enhancing the SCD1 gene expression. Insulin resistance and growth impairments are the peculiar
characteristics of ataxia–telangiectasia patients [27, 28], indicating oxidized ATM is necessary for
glucose metabolism and cell proliferation. Oxidized ATM is required for AKT phosphorylation at Ser473 to
fully activate the PI3K/AKT pathway and for membrane translocation of the cell-surface glucose
transporter 4 in response to insulin treatment [29, 30], suggesting oxidized ATM can enhance the cell
proliferation by boosting cell glucose absorption. Our previous studies have shown that oxidized ATM
promotes the proliferation of breast CAF not only by activating the key proliferation signaling pathways
but also by increasing cell glucose metabolism [4, 25]. So, it's reasonable to infer that oxidized ATM could
facilitate the breast CAF proliferation by regulating cell lipid metabolism. Many previous studies showed
that SCD1-mediated lipid metabolism has been the main focus in the �eld of cell proliferation-relevant
study. SCD1 is a central rate-limiting lipogenic enzyme and catalyzes the synthesis of MUFAs, primarily
oleate and palmitoleate[9]. These MUFAs are further synthesized into different lipid species such as
phospholipids, cholesteryl esters, and triglycerides, which are required for cell proliferation[18]. The
expression of the SCD1gene is often reported to be increased and promote cell proliferation in many
cancers [13, 31]. Klising sireul et al. reported in 2006 ATM kinase insu�ciency-caused cholesterol
metabolism defect inhibit cell proliferation[8]. Whether oxidized ATM promotes the breast CAF
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proliferation via regulating the SCD1 gene expression remains to be investigated. In this current work, the
protein expression levels of SCD1 in CAF were higher than that of NF in breast cancer (Fig. 1); inhibition
of oxidized ATM by KU60019 or of key proliferation pathways by their inhibitors signi�cantly suppressed
the SCD1 gene expression in breast CAF (Fig. 3B-3D) and the inhibition of the SCD1 gene expression by
its special inhibitor CAY10566 obviously blocked the breast CAF proliferation (Fig. 2 and Fig. 3A). As far
as we know, it is the �rst time reported that oxidized ATM enhances the proliferation of breast CAF via
upregulating the SCD1 gene expression. It's noteworthy that oxidized ATM directly phosphorylates eIF-4E-
binding protein 1(4E-BP1) at Ser 111 to initiate cell protein synthesis, which is a prelude to cell growth
and division[32]. The above evidence implies that oxidized ATM protein kinase perhaps plays a central
role in promoting breast CAF proliferation through coordinating glucose, protein, and lipid metabolism.

SCD1 partly mediates the role of oxidized ATM in promoting the breast CAF proliferation. Hitherto, it's not
reported that how oxidized ATM regulates the SCD1 gene expression. However, accumulating evidence
suggests that oxidized ATM may indirectly regulate the SCD1 gene expression in breast CAF. First, the
SCD1 gene expression is activated by the PI3K/mTOR/SREBP-1 axis in response to insulin stimulus in
liver[18]. Secondly, SCD1 is essential for the activation of PI3K-mTOR/AKT and WNT signaling pathways
and inactivation of AMPK pathway [33, 34]. Activated mTOR can promote the transcription of SREBP-1
mRNA and the processing of SREBP-1, which in turn induces the expression of fat, including ACLY, ACC,
FASN and SCD1. This proves that one of the main mechanisms by which AKT/mTOR promotes
tumorigenesis is the promotion of cancer metabolism, especially fat generation[16–18, 35]. Lastly, the
PI3K-mTOR/AKT and WNT proliferation signaling pathways are activated in breast CAF[4]. However, how
oxidized ATM promotes the abnormal proliferation of breast CAFs in a SCD1 dependent manner by
regulating the activity of these pathways remains to be investigated. In this work, we found that inhibition
of the PI3K, ERK, and WNT signaling pathways by respective speci�c inhibitor reduces the SCD1 gene
expression in breast CAF [�gure 3E], indicating that oxidized ATM can facilitate the breast CAFs
proliferation by upregulating the SCD1 gene expression through activating the PI3K-AKT/mTOR, ERK, and
WNT signaling pathways. Nevertheless, the underlying mechanisms of who oxidized ATM/ ERK or WNT
signaling axis upregulates the SCD1gene expression needs to be investigated.

Post-translational modi�cation is very important for functional proteins to perform their functions by
modulating these substrate activity, stability, subcellular localization and interaction with other proteins.
Phosphorylation modi�cation can �ne-tune the function of a substrate. Oxidized ATM protein kinase not
only promotes the breast CAF proliferation via activating key proliferation signaling pathways through
phosphorylating the core members of these pathways, but also accelerating glucose absorption via
increasing membrane translocation of the human glucose transporter 1(GLUT 1) through directly
phosphorylating GLUT1 at S490 [4, 25]. It's possible that versatile oxidized ATM protein kinase may
promote the proliferation of breast CAF by phosphorylating key proteins involved in lipid metabolism, but
remains to be explored in the future.

In short, this study shows that oxidized ATM facilitates breast CAFs proliferation via upregulating the
SCD1gene expression through activating core proliferation signaling pathways. These �ndings provide
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novel targets for treating breast cancer.
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Table 1. The comparision of total ATM protein expression between breast cancer tissues and adjacent
non-tumor breast tissues

          Total ATM protein expression  

  Negative n, % Positive n, % P-value

Breast cancer tissues  9 21.43 33 78.57 0.00

Peritumoral breast tissues 32 76.19 10 23.81  

 

Table 2. The comparision of p-ATM(s1981) protein expression in breast cancer tissues and adjacent non-
tumor breast tissues

        p-ATM(s1981) protein expression  

  Negative n, % Positive n, % P-value

Breast cancer tissues  4 9.52 38 90.48 0.00

Peritumoral breast tissues 33 78.57 9 21.43  

 

Table 3. The comparision of SCD1 protein expression in breast cancer tissues and adjacent non-tumor
breast tissues

  SCD1 protein expression  

  Negative n, % Positive n, % P-value

Breast cancer tissues  8 19.05 34 80.95 0.00

Peritumoral breast tissues 33 78.57 9 21.43  

 

Table 4. The pearson correlation analysis of SCD1 and p-ATM(s1981) expression in CAF of breast cancer
tissues

  p-ATM(s1981)  

    expression

              SCD1  expression  

P-valuePositive n, % Negative n, %

Positive n, % 33 78.57 5 11.90 0.003

Negative n, % 1 2.38 3 7.14  
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Table 5.  The correlation analysis of SCD1 protein expression and clinical pathological characteristics of
breast cancer tissues
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Pathological parameters Number SCD negative SCD1 positive 

n % n %

Gender      

male 1 0 0.00  1 100.00 

female 41 8 19.52  33 80.48 

Age(years)      

≤55  24 6 25.00  18 75.00 

>55  18 1 5.56  17 94.44 

Tumor size(cm)      

≤5  32 9 28.13  23 71.87 

>5  10 4 40.00  6 60.00 

Lymph node metastasis      

  no 21 3 14.86  18 85.14 

  yes 21 5 23.81  16 76.19 

Distant metastasis      

  no 37 6 16.22  31 83.78 

  yes 5 2 40.00  3 60.00 

Differentiation grading      

  low  7 1 14.26  6 85.74 

  middle  24 4 16.67  20 83.33 

  high  11 3 27.27  8 72.73 

Staging a       

   +  29 3 10.34  26 89.66 

   +  13 6 46.15  7 53.85 

Progesterone receptor PR      

  negative  16 3 18.75  13 81.25 

  positive 26 5 19.23  21 80.77 

Estrogen receptor ER      

  negative 15 4 26.67  11 73.33 
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  positive 27 4 14.81  23 85.19 

Human epidermal growth factor receptor HER-2      

  negative 20 6 30.00  14 70.00 

  positive 22 2 9.09  20 90.91 

a: Chi square test, P<0.05.

Figures

Figure 1
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The protein expression levels of ATM, P-ATM(s1981) and SCD1 in breast cancer tissues and breast
paracancer tissues were detected by HE or IHC staining. A and B. Tissues were stained by HE. C and D.
The protein expression of ATM in breast cancer specimens was analyzed by IHC staining with the
indicated antibody. E and F. The protein expression of p-ATM (s1981) in breast cancer specimens was
detected by IHC staining with the indicated antibody. G and H. The protein expression of SCD1 in breast
cancer tissues was determined by IHC staining with the indicated antibody. Magni�cation of all pictures,
×100; Scale bar, 50 μM.

Figure 2

SCD1 promotes the proliferation of breast CAF A. Growth curves of CAF under treatment with or without
different doses of CAY10566 were analyzed with MTT assay for 5 days. (*, P<0.05). B. Photomicrographs
of CAF in the presence or absence of CAY10566 (10 μM) for 3 days or 4 days. C. Flow cytometry analyses
of CAF with or without different doses of CAY10566 for 24 h. D. CAF was treated with or without
CAY10566 (10 μM) for 24 h. Immunoblotting analyses were performed with the indicated antibodies.
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Figure 3

Oxidative ATM protein kinase promotes the proliferation of breast cancer CAF via upregulating the protein
expression of SCD1 A. CAF was treated without or with CAY10566 (10 μM) for 24 h. Immunoblotting
analyses were performed with the indicated antibodies. B. CAF was treated without or with KU60019 (10
μM) for 24 h. Immunoblotting analyses were performed with the indicated antibodies. C. CAF was treated
with different doses of KU60019 for 24 h. Immunoblotting analyses were performed with the indicated
antibodies. D. CAF was treated with KU60019 (10 μM) for the designed time. Immunoblotting analyses
were performed with the indicated antibodies. E. CAF was treated separately with LY294002 (20 μM),
U0126 (25 μM), and XAV939 (10 μM) for 24 h. Immunoblotting analysis was done with the indicated
antibodies.
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