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[ Abstract] Background and purpose: Thyroid hormone and its receptors are closely related to breast cancer. Thyroid receptor-
interacting protein 6 (TRIP6) may promote the occurrence and development of breast cancer by interacting with thyroid receptor. This
study aimed to investigate the role of TRIP6 in breast cancer and its possible mechanism. Methods: Immunohistochemical staining
was used to detect the expressions of TRIP6 and the transcription factor forkhead box C1 (FOXCI) in 268 breast cancer tissues,
their matched adjacent tissues and 80 benign fibroadenoma tissues that were resected in Shandong Cancer Hospital from January
2011 to December 2013. COX proportional hazards regression model and Kaplan-Meier method were used to analyze the survival
prognosis of breast cancer patients. The expressions of TRIP6 and FOXC1 in normal breast epithelial cells MCF-10A and breast
cancer cells (BT474, MCF7 and MDA-MB-231) were detected by Western blot. MDA-MB-231 cells were transfected with TRIP6 si-
RNA and si-control respectively, and cell proliferation was detected by clone formation experiment and cell counting kit-8 (CCK-8)
experiment. Cell invasion was detected by transwell cell experiment. Cell migration was detected by cell scratch experiment. Western
blot was used to detect relative expression of FOXCI protein. Results: The positive expression rates of TRIP6 and FOXC1 in breast
cancer tissues were 85.08% and 88.06%, respectively, which were higher than those in benign fibroadenoma (25.00% and 15.00%)
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and paracancerous tissues (55.97% and 62.31%) (all P<0.01). The positive expression rates of TRIP6 and FOXC1 in breast cancer
tissues were positively correlated (=0.771, P<0.001). High expressions of TRIP6 and FOXC1 were independent factors affecting

the overall survival and progression-free survival of breast cancer patients (both P<0.05). The overall survival rate and progression-
free survival rate of breast cancer patients with high expression of TRIP6 were lower than those of patients with low expression of
TRIP6 (all P<0.001). The overall survival rate and progression-free survival rate of breast cancer patients with high expression of
FOXCI were lower compared with patients with low expression of FOXC1 (all P<0.001). The relative protein expression levels of
TRIP6 and FOXC1 were higher in BT474, MCF7 and MDA-MB-231 cells than in MCF10A cells (all P<0.05). The relative protein
expressions of TRIP6 and FOXC1 in MDA-MB-231 cells were positively correlated (=0.908, P=0.033). The number of cloned
cells, proliferation viability, cell invasion, cell migration rate and relative protein expression of FOXC1 were all lower in the TRIP6
si-RNA group than in the si-control group (all P<0.05). Conclusion: TRIP6 may participate in the occurrence and development of
breast cancer through FOXC1, and its high expression indicates that the survival prognosis of patient is poor.
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Fig. 1 Immunohistochemical staining to detect the expressions of TRIP6 and FOXC1 in benign fibroadenoma tissue, breast cancer adjacent

tissue and breast cancer tissue

TRIP6 was negatively expressed in benign fibroadenoma tissue (A) and breast cancer adjacent tissue (B). TRIP6 was positively expressed in breast
cancer tissue (C). TRIP6 stained brown. FOXC1 was negatively expressed in benign fibroadenoma tissue (D) and breast cancer adjacent tissue (E).

FOXC1 was positively expressed in breast cancer tissue (F). FOXCI stained brown

* 1 TRIP6FIFOXC1ZER MA4REAL . I RERESEHATIREARPHRIEBR

Table. 1 Expression of TRIP6 and FOXC1 in benign fibroadenoma tissue, breast cancer adjacent tissue and breast cancer tissue

[n(%)]
Item Case n - + + + + o+ o+
TRIP6
Benign fibroadenoma tissue 80 60 (75.00) 20 (25.00) 0(0.00) 0(0.00)
Breast cancer adjacent tissue 268 118 (44.03) 106 (39.55) 44 (16.42) 0(0.00)
Breast cancer tissue 268 40 (14.92) 73 (27.24) 64 (23.88) 91 (33.96)
FOXC1
Benign fibroadenoma tissue 80 68 (85.00) 12 (15.00) 0 (0.00) 0 (0.00)
Breast cancer adjacent tissue 268 101 (37.69) 167 (62.31) 0 (0.00) 0 (0.00)
Breast cancer tissue 268 32 (11.94) 71 (19.29) 89 (33.21) 76 (28.36)
A P B
Ve
s & & Yﬁg’
$ 3 $ ®
1.4+ MDA-MB-231
TRIZG |
1.3
.
@]
% 1.24 .
FOXCL s SR s S— = .
L1 P<0.05
P G G G S —
1.2 1.3 14 1.5 1.6
TRIP6

B 2 Western blot#:ill 20 il R TRIP6FIFOXC1 B FRi%k
Fig. 2 Western blot was uesd to detect the expressions of TRIP6 and FOXC1 in cells

A: Expressions of TRIP6 and FOXCI in normal breast epithelial cells MCF10A and breast cancer cells (BT474, MCF7 and MDA-MB-231).

B: Correlation analysis of TRIP6 and FOXC1 protein expressions in MDA-MB-231 cells
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Tab.2 Univariate and multivariate analyses of the total survival of breast cancer patients

Univariate analysis

COX multivariate analysis

Variable
HR 95% CI P value HR 95% CI P value
(O]
Age (=60 years vs < 60 years) 1.219 0.853-1.411 0.286 - - -
Tumor size (=3 cm vs <3 cm) 1.215 0.879-1.504 0.089 - - -
Lymph node metastasis (yes vs no) 1.788 1.270-2.409 0.017 1.760 1.357-3.021 0.028
TNM stage (M-IV vs T-11) 3.896 2.000-4.767 <0.001 3.702 2.036-5.128 <0.001
FOXCI1 expression (high vs low) 3.124 1.785-4.190 <0.001 2.786 1.673-3.784 0.018
TRIP6 expression (high vs low) 2.908 1.321-4.300 <0.001 2.107 1.693-3.970 <0.001
PFS
Age (=60 years vs < 60 years) 1.121 0.785-1.231 0.304 - - -
Tumor size (=3 cm vs <3 cm) 1.332 0.910-1.907 0.097 - - -
Lymph node metastasis (yes vs no) 3.098 1.673-3.990 <0.001 2.879 1.783-4.123 <0.001
TNM stage (IT-IVvs I -11) 2.765 1.811-4.093 <0.001 3.001 2.102-4.907 <0.001
FOXCI1 expression (high vs low) 3.908 2.167-5.594 <0.001 3.786 2.117-5.301 <0.001
TRIP6 expression (high vs low) 3.003 1.703-4.121 0.001 2.764 1.673-3.784 0.020
TRIP6 TRIP6
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Fig. 3 Analysis of survival curve of patients with breast cancer
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Fig. 5 Effects of silencing TRIP6 gene on proliferation, invasion and migration of MDA-MB-231 cells

4 ERTRIP6EEXMDA-MB-2314MITRIP6ZE A F XK F M
Fig. 4 Effect of TRIP6 gene silencing on TRIP6 protein expression

A: Clone formation experiment; B: CCK-8 cell proliferation experiment, compared with si-control group, " P<0.01; C: Transwell test to detect cell

invasion ability; D: Cell scratch test to detect cell migration ability

si-control group TRIP6 si-RNA group 3 -‘LTJ‘ i
R = HE g J i )
mm“ | SR 2 B3 L 0 R

Fig. 6 Effect of silencing TRIP6 gene on FOXC1 protein
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