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Background: We studies the expression of Coronin 1c and F-actin protein in breast cancer and explored their relationship
with breast cancer metastasis.

Material/Methods: A total of 210 breast cancer tissues and adjacent normal tissues were collected from January 2013 to December
2014. The expressions of Coronin 1c and F-actin were detected by immunohistochemistry and Western blot-
ting. We analyzed the relationship between Coronin 1c and F-actin and clinical data of breast cancer.

Results: The expressions of Coronin 1c and F-actin in breast cancer tissues were positively correlated (r=0.926, P<0.05)
and were significantly higher than those in normal tissues (P<0.05). The Coronin 1c and F-actin expressions
were not correlated with age, tumor size, ER expression, or PR expression in breast cancer patients (P>0.05),
but were significantly correlated with HER-2 expression, histological grade, lymph node metastasis, molecu-
lar classification, and TNM (P<0.05). The expression of HER-2 in breast cancer tissues was positively correlated
with the expression of Coronin 1c (r=0.706, P<0.05) and F-actin 1c, while F-actin protein in breast cancer tissues
with lymph node metastasis was significantly higher than in those without lymph node metastasis (P<0.05).

Conclusions: Coronin 1c protein and F-actin protein are highly expressed in breast cancer and their expression may be re-
lated to the metastasis of breast cancer cells.
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Background

Breast cancer is one of the most common malignancies in China,
accounting for about 17.0% of all cases of cancer. It is the most
common cancer in women and is the sixth leading cause of
death [1]. Although breast cancer death rates declined in re-
cent years with the development of screening and comprehen-
sive treatment of breast cancer, there are about 71 000 deaths
per year in women and the death rate is high largely due to
cancer metastasis [2]. Studies [3,4] have shown that metas-
tasis of cancer cells to lymph nodes, distal tissues, or organs
is one of the major causes of death in breast cancer patients.
The survival rate of breast cancer patients with metastasis of
cancer cells is also significantly reduced [5]. Therefore, study-
ing the specific molecular mechanisms of breast cancer cell
metastasis is of great importance to improve the clinical treat-
ment and prolong the survival of patients with breast cancer.

Many studies have revealed [6] that overexpression of Coronin
1c can promote the invasion and migration of malignant glio-
ma [7], liver cancer [8], and gastric cancer [9], while inhibition
the expression of Coronin 1c effectively decreases invasion
and migration of lung cancer [10] and triple-negative breast
cancer [11]. Wang et al. [12] showed that the mitotic kinase
Aurora-A promotes breast cancer cell migration and metasta-
sis by inducing Coronin and Fibrous actin (F-actin) protein ex-
pression. However, no studies have reported the expression of
Coronin 1c and F-actin in breast cancer tissues. In the present
study, we assessed the expression of Coronin 1c and F-actin in
breast cancer tissues using Western blotting and immunohis-
tochemistry, analyzed the relationship between their expres-
sion and clinical data of breast cancer, and explored their sig-
nificance in breast cancer.

Material and Methods

Clinical specimens

A total of 210 pairs of tumor tissues and adjacent non-can-
cerous tissues (=5 cm away from tumor tissue) were collect-
ed from January 2013 to December 2014 in Cangzhou Central
Hospital: 15 cases were lobular carcinoma, 32 cases were duc-
tal carcinoma in situ, and 163 cases were invasive carcinoma.

Inclusion criteria were: age >18 years old; clinically and patho-
logically confirmed breast cancer; complete clinical data; and
patients who were informed of the study, and signed in-
formed consent reviewed by the Cangzhou Central Hospital
Ethics Association.

Exclusion criteria were: non-primary breast cancer lesions due
to the transfer of other malignant tumors; with congenital,
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acquired, or iatrogenic immunodeficiency disease; lymph node
metastasis or distant metastasis uncertain in breast cancer pa-
tients; preoperative radiotherapy or chemotherapy; patients
with poor health who could not tolerate surgery or other relat-
ed tests; poor postoperative mental state, personal conditions,
or poor prognosis; combined with other malignant tumors, se-
vere cardiovascular and cerebrovascular disease, or severe liv-
er and kidney dysfunction; patients who could not complete
the 2-year follow-up after surgery or clear cause of death;
and postoperative death due to other diseases or accidents.

Protein expression detection by immunohistochemistry

Paraffin sections of the surgically resected tumor tissues and
para-cancerous tissues were prepared according to conven-
tional method, and the expression of Coronin 1c and F-actin
protein was detected by immunohistochemical staining ac-
cording to the instructions of the VECTASTAIN® Elite® ABC Kit
(Vector Laboratories, USA). Firstly, the paraffin sections were
placed at 60°C for 2 h, deparaffinized, hydrated with xylene
and ethanol, and washed with PBS and double-distilled water
for staining retrieval nuclear antigen. Secondly, the cells were
stained with Coronin 1C antibody (D-9) (Santa Cruz, USA) and
F-actin antibody (Abcam, UK) as a primary antibody (PBS in-
stead of primary antibody as a negative control) overnight at
4°C with goat anti-rabbit IgG H & L (HRP) (Abcam, UK) for 2 h.
Finally, 5 fields were selected for each section. Results of im-
munohistochemistry were evaluated according to the meth-
od of Yueming Zhang [13]. Coronin 1c protein localized in the
cytoplasm and F-actin protein was present on the cell mem-
brane. A score more than 4 was considered to be high expres-
sion in the specimen.

Protein expression detection by western blotting

Frozen tumor tissues and adjacent normal tissues were re-
moved and total protein in the tissues was extracted ac-
cording to the instructions of the total protein extraction kit
(Beyotime Biotechnology, China). Total protein was determined
by the BCA protein concentration determination kit (Beyotime
Biotechnology, China). We loaded 75 pg of total protein on
SDS-PAGE electrophoresis (120 V, 1.5 h) and then transferred
it onto a PVDF membrane (Amersham Biosciences, UK) by wet
transfer (400 mA, 1.5 h). The PVDF membrane was washed with
TBST, blocked, incubated with primary antibody overnight at
4°C (Coronin 1C antibody, F-actin antibody and GAPDH anti-
body [Abcam, UK]). Then, membrane was washed with TBST
and incubated with secondary antibody (Goat Anti-Rabbit IgG
H&L [HRP]) at room temperature for 1 h. The protein bands
were visualized with an ECL Western blotting substrate kit af-
ter washing. The expression of the target protein was analyzed
using Image J software and the gray value of target bands and
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Figure 1. Protein expression of Coronin 1c and F-actin detection by immunohistochemistry.

corresponding GAPDH band was used as the quantitative in-
dex of the target protein.

Statistical analysis

The data were analyzed using SPSS version 20.0. We used the
chi-square test for comparison between groups (%) and the
paired t test for comparison of data between groups (mean
+SEM). For normally distributed data, Spearman’s correlation
between the 2 variables was used. The difference was consid-
ered statistically significant when a p-value was less than 0.05.

Results

Clinical data of 210 breast cancer cases

Our study included 210 breast cancer patients: 122 cases age
<50 years and 88 cases age >50 years, among which 43 cases
had a diameter greater than 2 cm and 43 cases had a diame-
ter <2 cm, 145 cases were ER-positive and 65 cases were ER-
negative, 106 cases were PR-positive and 104 cases were PR-
negative, 101 cases were proto-oncogene human epidermal
growth factor receptor 2 (HER-2)- positive and 109 cases were
negative, 85 cases had lymph node metastasis and 125 cas-
es did not have lymph node metastasis. Histological grades |,
I, and Il were determined in 43 cases, 95 cases and 72 cas-
es, respectively. There were127 cases with TNM stage I-Il and
83 cases with stage Ill. Clinical manifestations of LuminalA,
LuminalB, HER-2 overexpression, and Basal-like type were found
in 78 cases, 73 cases, 29 cases, and 30 cases, respectively.

Protein expression of Coronin 1c and F-actin detection by
immunohistochemistry

Immunohistochemical staining and scoring were performed
on 210 pairs of tumor tissues and adjacent non-cancerous
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Figure 2. Relationship between Coronin 1c breast cancer and
F-actin protein.

tissues. The results showed that: (1) Coronin 1c protein had
high expression in tumor tissues in 90 cases and low expres-
sion in 120 cases. Immunohistochemical score was 3.34+1.76.
The expression of Coronin 1c protein was low in all the adjacent
tissues and the immunohistochemical score was 1.07+0.84;
(2) The expression of F-actin protein in tumor tissues was
high in 76 cases (N=134). The immunohistochemical score
was 3.08+1.58. The expression of F-actin protein was low in
all the adjacent tissues. The immunohistochemical score was
1.17+0.94. Results are shown in Figure 1.

The protein expression of Coronin 1c and F-actin in 210 cases
of breast cancer were detected by Western blotting and ana-
lyzed by Spearman correlation methods. The results showed
that the expression of Coronin 1c and F-actin were positively
correlated in breast cancer tissues (r=0.929, P<0.05). Results
are shown in Figure 2.
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Table 1. Relationship between Coronin 1c and F-actin protein expression and clinical data of breast cancer patients.

Coronin 1c

expression (n) expression (n)

| 12 31 10 33
Il 42 43 6.472 0.039 33 62 6.101 0.047
Il 36 36 33 39

Metastasis 51 34 41 44
7777777 Non- 171136 0000 T 10712 0.001
. 39 86 35 90
metastasis

Luminal A 23 55 20 58
Luminal B 35 38 29 44
""""""""""""""""""""""""""""""""""""""""""""""""""" 14.637 0.002 e 10,578 0.014
HER-2 (+) 20 9 17 12
Basal-like 12 18 10 20
TNM stage
1+l 47 80 39 88
——————————————————————————————————————————————————————————————————————— 4.489 QEBR  =ocememmeeemmemoee A1) 0.041
I} 43 40 37 46

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Shao J. et al.:
Coronin 1c and F-actin with metastasis of breast cancer
© Med Sci Monit, 2018; 24: 5980-5987

LAB/IN VITRO RESEARCH

t=2.533

Coronin 1c IHC scoring
F-actin IHC scoring

Luminal A Basal-like Luminal B HER-2 Luminal A Basal-like Luminal B HER-2
Overexpression Overexpression
F-actin D
Luminal A Basal-like LuminalB  HER-2 Overexpression

Facin TR S S S mn e GD D OO

HER-2 e = (D G @D
GAPDH e e qa-a - G G

C0roNib TC e ———

Figure 3. Coronin 1c and F-actin protein expression in molecular types of breast cancer. (A) IHC scoring of Coronin 1c in different
tissues. (B) IHC scoring of F-actin in different tissues. (C) IHC of HER-2, Coronin 1c, and F-actin in different tissues.
(D) Western blot results of HER-2, Coronin 1c, and F-actin in different tissues.

Relationship between Coronin 1c and F-actin protein
expression and clinical data of breast cancer patients

Among 210 cases of breast cancer, Coronin 1c protein had
high expression in 90 cases and low expression in 120 cases,
while F-actin protein had high expression in 76 cases and low
expression in 134 cases. The relationship between Coronin 1c
and F-actin protein expression and clinical data of breast can-
cer patients was analyzed. The results showed that the expres-
sion of Coronin 1c and F-actin was not correlated with age,
tumor size, ER expression, or PR expression in breast cancer
patients (P>0.05), but were significantly correlated with the ex-
pression of HER-2, histological grade, lymph node metastasis
type, and TNM staging (P<0.05). Results are shown in Table 1.

Relationship between Coronin 1c and F-actin protein
expression and molecular types of breast cancer

The expression of Coronin 1c and F-actin in breast cancer tis-
sues with different molecular types was analyzed. The re-
sults showed that the expressions of Coronin 1c in Luminal A,
Basal-like, Luminal B, and HER-2 overexpression breast cancer

tissues were 2.27+1.23, 2.33+1.42, 4.27+1.44, and 5.07+1.41,
respectively. The immunohistochemical scores of F-actin pro-
tein were 2.22+1.34, 2.27+1.31, 3.67+1.31, and 4.76+1.50, re-
spectively. Results are shown in Figure 3. HER-2 protein ex-
pression was positively correlated with Coronin 1c (r=0.706,
P<0.05) and F-actin (r=0.562, P<0.05) in 102 cases. Results are
shown in Figure 4.

Relationship between Coronin 1c and F-actin protein
expression and breast cancer cell metastasis

Among 210 cases of breast cancer, 85 cases showed lymph node
metastasis while 125 cases did not show lymph node metasta-
sis. Immunohistochemistry showed that scores of Coronin 1c
and F-actin protein in breast cancer patients with lymph node
metastasis were 4.32+1.66 and 3.72+1.71, respectively. Scores
of non-metastatic lymph nodes were 2.68+1.50 and 2.65+1.33
(P<0.05). Western blotting showed that the relative expression
of Coronin 1c and F-actin in patients in lymph node metastasis
were 1.15+0.56 and 1.02+0.51, which were significantly higher
than in those without lymph node metastases (0.62+0.48 and
0.59+0.43, respectively) (P<0.05) Results are shown in Figure 5.
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Figure 4. Relationship between Coronin 1c and F-actin protein expression and HER-2 protein expression. (A) HER-2 protein expression
correlated with Coronin 1c. (B) HER-2 protein expression correlated with F-actin.
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Figure 5. Relationship between Coronin 1c and F-actin protein expression and breast cancer cell metastasis. (A) IHC of Coronin 1c
and F-actin in lymph node metastasis and non-metastasis of lymph node tissues. (B) IHC scoring of Coronin 1c and F-actin
in lymph node metastasis and non-metastasis of lymph node tissues. (C) Western blot analysis of Coronin 1c and F-actin in
lymph node metastasis and non-metastasis of lymph node tissues. (D) Statistical analysis of Western blot results of Coronin
1c and F-actin in lymph node metastasis and non-metastasis of lymph node tissues.
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Discussion

Tumor invasion and metastasis of tumor cells are the major
causes of death in breast cancer patients. Tumor invasion and
metastasis is a multi-step process. Cell migration is a prereg-
uisite for invasion and metastasis of tumor cells. Cytoskeletal
movement is required for cell migration. F-actin is composed
of the cytoskeletal protein and monomer actin hydrolysis and
assembly and plays an important role in mediating cell mi-
gration [14]. The Coronin family consists of a series of pro-
teins that have received increasing research attention in re-
cent years. They participate in the invasion and metastasis of
tumor cells. Coronin 1c protein is one of the most widely stud-
ied proteins in the Coronin family. Studies [15,16] showed that
Coronin 1c N-terminal, C-terminal, and the entire C-terminal
WDA40 sequences have binding sites with F-actin, and Coronin
1c binds and regulates F-actin protein activity to mediate tu-
mor cell migration.

In our study, we found that the expressions of Coronin 1c and
F-actin in breast cancer tissues were significantly higher than
those in adjacent tissues (P<0.05) and there was a positive
correlation between the expressions of Coronin 1c and F-actin
in breast cancer tissues. Earlier studies by Moreno et al. con-
firmed that Coronin 1c overexpressed in tumor cells could pro-
mote the tumor cell EMT process by promoting the expression
of Snail, Slug, and E47 proteins in tumor cells to enhance inva-
sion and migration [17]. In addition, recent studies on Coronin
1c also showed that Coronin 1c protein was highly expressed
in malignant glioma, liver cancer, gastric cancer, lung cancer,
and triple-negative breast cancer tumor cells or tissues. Its
high expression was closely correlated with tumor cell inva-
sion and metastasis [10,11]. Promoting tumor cell migration
by Coronin 1c was closely related to F-actin. Like other Coronin
family members, Coronin 1c regulates the actin network by
stimulating cell motility and binding to F-actin. However, un-
like other Coronin family members, there are 3 binding sites
for Coronin 1c on F-actin, which affect not only F-actin bind-
ing but also F-actin self-domains interaction to influence ag-
gregation activity [15]. Research showed that Coronin 1C af-
fects the aggregation activity of F-actin protein by inhibiting
the activity of Arp2/3, accelerating the F-actin depolymeriza-
tion mediated by cofilin, and the interaction of its own domain,
thus affecting the cell migration ability [18,19].

References:

1. Chen W, Zheng R, Zhang S et al: Cancer incidence and mortality in
China in 2013: an analysis based on urbanization level. Chin J Cancer Res,
2017;1: 10

. Zuo T, Chen W: [Advances in research on population-based female breast
cancer survival in China.] Chinese Journal of Clinical Oncology, 2016 [in
Chinese]

. Res C: Correction: Review article on aggresomes in cancer. Cancer Res, 2009;
69: 4092

N

w

Shao J. et al.:
Coronin 1c and F-actin with metastasis of breast cancer
© Med Sci Monit, 2018; 24: 5980-5987

Further analysis of the relationship between Coronin 1c and
F-actin protein expression and clinical data of breast cancer
found that Coronin 1c and F-actin protein expressions were
only correlated with breast cancer patients with HER-2 expres-
sion, histological grade, lymph node metastasis, molecular typ-
ing, and TNM staging (P<0.05). HER-2 locates on chromosome
17q12-21.32. It encodes a transmembrane receptor-like pro-
tein with a molecular weight of 185 000 and possesses tyro-
sine kinase activity. It is an independent factor of breast can-
cer prognosis [20]. In breast cancer cells [21], when HER-2
gene in cancer cells is highly expressed, excessive HER-2 pro-
tein is produced and presents on the cell membrane to stim-
ulate the rapid growth and increases the invasiveness of can-
cer cells. Therefore, HER-2-positive breast cancer patients have
a worse prognosis and are more prone to recurrence and me-
tastasis, with shorter survival.

In our study, we found that the expressions of Coronin 1c
and F-actin in 2 HER-2-negative breast cancer patients were
significantly lower than those in HER-2 positive patients.
In HER-2-positive breast cancer patients, Coronin 1c and F-actin
protein expression and HER-2 protein expression were pos-
itively correlated with the clinical features of patients with
HER-2-positive breast cancer, suggesting that Coronin 1c and
F-actin protein expressions are associated with breast cancer
metastasis. Further analysis found that Coronin 1c and F-actin
protein expressions in lymph node metastatic breast cancer
were significantly higher than those in patients without lymph
node metastasis. /n vitro Experiments have confirmed [12]
that the mitotic kinase Aurora-A enhances the migration and
metastasis of MCF-10A, MCF-7, SK-BR-3, and MDA-MB-435 in
breast cancer cells by promoting the expression of Coronin
and F-actin protein.

Conclusions

Coronin 1c and F-actin proteins in breast cancer tissues were
highly expressed and their expression may be related to the
metastasis of breast cancer cells.
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