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Purpose: The roles of T cell immunoreceptor with Ig and ITIM domains (TIGIT) in the diagnosis of primary breast cancer (PBC) are 
still unclear. This study was designed to investigate the expression of TIGIT in PBC patients, with an aim to analyze its diagnostic 
value in PBC.
Patients and Methods: We first explore the expression of TIGIT in cancer patients based on TCGA database, and then we analyzed 
its correlation with clinicopathological features. Afterwards, we compared the protein and mRNA expressions of TIGIT in two BC cell 
lines (MCF-7 and MDA-MB-231) and normal breast epithelial cell line (MCF-10A). Subsequently, 56 PBC female patients admitted 
to the Taizhou People’s Hospital from October 2018 to June 2021 were included in this study. Flow cytometry was used to detect 
TIGIT level on peripheral blood CD3+ T cells of PBC patients and healthy controls. TIGIT expression in PBC tissues was detected by 
immunohistochemistry (IHC) and immunofluorescence staining.
Results: TCGA database showed that compared with adjacent tissues, TIGIT was significantly upregulated in tumor tissues. High 
TIGIT expression was positively correlated with tumor stage and negatively correlated with recurrence free survival (RFS) and overall 
survival (OS). TIGIT level in BC cell lines, peripheral blood and tumor tissues of PBC patients was significantly higher than that of 
control (P < 0.05). TIGIT level was correlated with age (P < 0.05), rather than tumor size, pathological type, lymph node metastasis, 
ER, PR, HER-2, and P53. ROC curve showed that the optimal critical value of peripheral blood TIGIT for BC screening was 23.38%. 
Postoperative TIGIT level in peripheral blood was significantly decreased compared to the preoperative TIGIT level (P < 0.05).
Conclusion: TIGIT was upregulated in PBC and was correlated with age. It may be a potential target for the diagnosis and 
immunotherapy of PBC.
Keywords: TIGIT, primary breast cancer, immune checkpoint, tumor immunity, bioinformatics analysis

Introduction
According to GLOBOCAN estimates of cancer incidence and mortality produced by IARC, female breast cancer (BC) 
has surpassed lung cancer as the most diagnosed cancer in 2020 worldwide, with an estimated 2.3 million new cases 
(11.7%).1 Current major treatment methods for early BC include surgical resection, adjuvant therapy, radiotherapy, 
chemotherapy, and hormone therapy.2 Unfortunately, the therapeutic effects of these methods have been weakened due to 
early metastasis of tumors, side effects of drugs and drug resistance of tumors.

BC is a highly heterogeneous disease at the molecular level.3 Molecular targeted therapy is a method that specifically 
kills tumor cells without damaging normal tissues by delivering drugs that can bind to specific cancer-causing sites at the 
molecular level.4 It is expected to be a more effective and less toxic therapeutic strategy for BC. Tumor cells usually 
escape from immune surveillance by activating various immunosuppressive pathways, including the activation of 
inhibitory receptors on tumor-infiltrating T cells.5 Under normal circumstances, immune checkpoint molecules mainly 
maintain their own immune tolerance and protect normal tissues from the damage of the immune system.6 However, 
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lymphocytes will abnormally express co-inhibitory molecules due to long-term exposure to tumor antigens, which will 
eventually lead to the exhaustion of T cells in the tumor microenvironment.7 One of the important manifestations of 
T cell exhaustion is high expression of immune checkpoint molecules such as programmed cell death protein 1 (PD-1), 
cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) and T cell immunoglobulin-3 (Tim-3).8,9 Nowadays, monoclonal 
antibodies (mAbs) blocking PD-1, PD-L1, and CTLA-4 have been approved for multiple cancer indications,10–15 

however, only a minority of patients benefit from them. Therefore, increasing attention has been paid to the recognition 
of new inhibitory receptors.

T cell immunoreceptor with Ig and ITIM domains (TIGIT), also known as VSig9, Vstm3 or WUCAM, is an inhibitory 
receptor expressed on the surface of T cells and NK cells, which is overexpressed in the presence of naive CD4+ T cell 
activation.16 TIGIT shows a high affinity to CD155 rather than CD112. In a previous study, the expression of TIGIT on NK 
cells was highly correlated with its effectiveness in suppressing cytotoxicity.17 It has also been shown that TIGIT could 
negatively regulate the anti-tumor response as its deficiency would lead to significant suppression of tumor growth.18 In 
addition, increased TIGIT was correlated with parameters of HIV progression, and ex-vivo single or combinational antibody 
blockade of TIGIT and/or PD-L1 restored viral-specific CD8+ T cell effector responses.19 Besides, TIGIT has been reported to 
be highly expressed in various tumor diseases such as ovarian cancer, liver cancer, and BC, which may be involved in the 
process of anti-tumor immune escape.20,21 However, little is known on the diagnostic values of TIGIT in BC patients. This 
study was designed to investigate the expression of TIGIT in BC tumor cells, as well as tissues and T cells of peripheral blood 
in BC patients, which may provide helpful information for the diagnosis and immunotherapy of BC.

Materials and Methods
TCGA Data Collection
The expression of TIGIT in 33 types of pan-cancer samples and 1376 invasive BC samples (291 adjacent normal tissues 
and 1085 tumor tissues) was obtained from The Cancer Genome Atlas (TCGA) database (https://portal.gdc.com). We 
divided the samples into high- and low-expression groups using the median of TIGIT expression in the TCGA-BC 
dataset and performed differential analysis between the two groups to determine the expression cutoff. The data were 
used to analyze the expression of TIGIT in various cancers and the relationship between TIGIT expression and overall 
survival (OS) and recurrence-free survival (RFS) in patients with invasive BC.

Cell Culture
Two human BC cell lines (ie MCF-7 and MDA-MB-231) and one human normal breast epithelial cell line (MCF- 
10A) were cultured in RPMI 1640 medium containing 10% fetal bovine serum (Gibco). All the cells were 
cultured in a humidified 37°C incubator supplemented with 5% CO2 and collected or passaged when their growth 
reached about 80% confluency. All cell lines were purchased from Procell Life Science & Technology Co., Ltd. 
(Wuhan, China).

Western Blot
Total protein was extracted from the cell lines using RIPA lysis buffer (Beyotime, Shanghai, China). The protein content 
was evaluated by BCA method using a commercial kit purchased from Bioteke (Beijing, China). Protein (20 μg) was 
separated on 10% SDS-PAGE gels, and then was transferred onto PVDF membranes (Millipore, Bedford, USA) and 
blocked with 5% skimmed milk under room temperature. Subsequently, rabbit monoclonal primary antibodies against 
TIGIT (ab243903; 1:4000; Abcam) and against α-tubulin (66,031; 1:10,000; Proteintech, China) were added and 
incubated overnight at 4°C. PVDF membrane was washed four times with TBST for 5 min each time and then incubated 
with goat anti-mouse or anti-rabbit IgG horseradish peroxidase (HRP)-conjugated secondary antibody for 1 h at room 
temperature. After washing PVDF membrane for four times, immunoreactive bands were displayed by enhanced 
chemiluminescence (ECL), photographed in grayscale and quantified using the Image J program (NIH, Bethesda, MD, 
USA). The α-tubulin was used as an internal reference to normalize bands. The ratio of IOD TIGIT/IOD α-tubulin 
indicated the relative expression of TIGIT protein.
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Quantitative Real Time PCR (qRT-PCR)
The qRT-PCR was carried out with reference to the previous method.22 Briefly, TRIzol reagent (Takara, Dalian, China) 
was used to isolate total RNA from the cells. Reverse transcription of RNA into first-strand cDNA was performed using 
Rever Tra Ace® qPCR RT Master Mix (FSQ-201; TOYOBO, Japan) according to the manufacturer’s instructions. Then 
TIGIT mRNA level was measured by Power SYBR Green PCR Master Mix (Thermo Fisher Scientific, Woolston 
Warrington, UK) using the Light Cycler 480 II system (Roche diagnostics, Mannheim, Germany), with β-actin as an 
internal control. The TIGIT sequences were as follows: forward, 5’-TCTGCATCTATCACACCTACCC-3’; reverse, 5’- 
CCACCACGATGACTGCTGT-3’. The PCR reaction was initiated with a 10-min denaturation at 95°C. Amplification 
was carried out for 40 cycles of 30 s at 95°C, 30 s at 60°C and 30 s at 72°C. The 2−ΔΔCt method was used to analyze the 
relative expression of TIGIT gene.

Patients
We included 56 females with pathologically diagnosed primary breast cancer (PBC) admitted to the Taizhou People’s 
Hospital (Taizhou, China) from October 2018 to June 2021. The diagnostic criteria were in line with the guideline for BC 
(2017 edition). The inclusion criteria were as follows: patients with pathologically diagnosed PBC underwent surgical 
resection for the first time, and had not previously received antitumor therapy. Patients with chronic infections, infectious 
diseases, immune system diseases, or a history of cancer or receiving any antitumor therapy were excluded. Thirty-four 
healthy female individuals underwent regular physical examination with normal blood routine, lymphocytes, and tumor 
markers after flow cytometry, served as a control group. The study protocols were approved by the Medical Ethics 
Committee of Taizhou People’s Hospital (No. KY201804801). Written informed consent was obtained from all subjects 
before the study.

IHC
TIGIT expression in tumor tissue and adjacent normal tissue was detected by IHC. Briefly, tissue sections were 
deparaffinized, hydrated, and antigen retrieved with a citrate buffer (pH 6.0). After washing with PBS buffer and 
blocking with 10% goat serum, 70 μL anti-TIGIT primary antibody (ab243903; 1:200; Abcam) was added, and the 
mixture was incubated at 37°C for 1 h. Then, a secondary antibody included in the Dako K5007 kit was added. The 
mixture was incubated at room temperature for 30 min and rinsed with PBS buffer. Afterwards, the sections were 
incubated with 3.3’-diaminobenzidine (DAB), counterstained with hematoxylin, rinsed with running water and differ-
entiated with 0.5% hydrochloric acid alcohol for 3–5 sec. Then, the sections were washed again with running water for 
15 min, dehydrated, and mounted, and finally, were observed under an inverted optical microscope (Olympus, XDS-1A).

Immunofluorescent Staining
Immunofluorescent staining was performed to further determine the location of TIGIT expression in BC tissues. 
Briefly, tissue sections were deparaffinized, hydrated, and antigen retrieved with a citrate buffer (pH 6.0). After 
washing with PBS buffer and blocking with 10% goat serum, anti-TIGIT primary antibody (E5Y1W#99567; CST) 
was added, and the mixture was incubated overnight at 4°C. Then, the TIGIT fluorescent secondary antibody 
(Thermo Fisher Scientific, Waltham, MA) was added to give a red reaction product. Afterwards, the mixture was 
incubated with mouse monoclonal primary antibodies against CD3 (17A2#24,265; CST) and CD56 (123C3#3576; 
CST) overnight at 4°C. Then, the CD3 (A11008) or CD56 (A11012) fluorescent secondary antibody (Thermo Fisher 
Scientific, Waltham, MA) was added to give a green reaction product. After washing with PBS buffer, the nuclei 
were counterstained with DAPI for 10 min in a dark environment. Fluorescence images were visualized with 
a fluorescence microscope (Leica Microsystems, Wetzlar, Germany).

Flow Cytometry
EDTA-K3 anticoagulated peripheral blood (5 mL) was collected. Briefly, 5 μL anti-CD3-FITC mAb (BD company), 2 μL 
anti-TIGIT-PE mAb (BioLegend company), and 50 μL EDTA-K3 anticoagulated blood were added to the bottom of flow 
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tube. The mixture was shaken vigorously and left in the dark conditions for 15 min. Then, 500 μL hemolysin was added, 
and the mixture was vortexed and left in the dark for 10 min. Upon centrifugation at 1500 rpm for 5 min, the supernatant 
was discarded, followed by adding 500 μL normal saline. TIGIT expression on the T cell surface was detected using 
FACS Calibur flow cytometer (BD Biosciences). Lymphocyte populations were identified by forward and side scatter, 
gated on CD3-positive cells. Isotype control (negative control) was used to define the background staining. FlowJo 
software (Tree Star Inc.) was utilized to analyze the generated data.

Statistical Analysis
Normally distributed measurement data were expressed as mean ± standard deviation, and Student’s t-test was 
used for comparison between two groups. The measurement data with skewed distribution were expressed as 
median (interquartile range), and nonparametric test (U-test) was used for comparison. Qualitative data were 
expressed in frequency, and a chi-square test was used for comparison. Receiver operating characteristic (ROC) 
curves were used to determine the optimal cut-off value for BC diagnosis. A p-value of <0.05 was statistically 
significant.

Results
TIGIT Was Upregulated in Invasive BC and Associated with Prognosis Based on 
TCGA Database
TCGA database showed that TIGIT was significantly upregulated in 33 types of tumor tissues than those in normal 
tissues (P < 0.05, Figure 1A). The expression of TIGIT in BC tissues was significantly higher than that in adjacent 
normal tissues (Figure 1B). TIGIT level in patients with stage II and stage III BC was significantly higher than those in 
patients with stage I BC (Figure 1C). Kaplan–Meier survival plots revealed that patients with high expression of TIGIT 
exhibited better recurrence-free survival (RFS) and overall survival (OS) (P < 0.05, Figure 1D and Figure 1).

TIGIT Was Upregulated in BC Cell Lines and Tumor Tissues
Compared with the normal MCF-10A cells, the protein and mRNA levels of TIGIT were significantly upregulated in the 
MCF-7 and MDA-MB-231 BC cells (P < 0.05, Figure 2). TIGIT expressions in tumor tissues and adjacent tissues are 
shown in Figure 3 and Table 1. Compared with the adjacent tissues, the positive expression rate of TIGIT in 56 tumor 
tissues was significantly increased (67.86% vs 5.88%, P < 0.0001). In addition, the results of immunofluorescence 
staining showed that TIGIT expression was mainly localized in cancer cells rather than tumor infiltrating cells (Figure 4).

Up-Regulated TIGIT in Peripheral Blood of PBC Patients Exhibited Diagnostic Value
TIGIT level on peripheral blood T cell surface of PBC patients was significantly higher than that of healthy controls 
(27.56% vs 19.87%, u=318, P < 0.0001, Figures 5A–D and 6A). The ROC curve was drawn based on the percentage of 
TIGIT in peripheral blood T cells of PBC patients, and the area under the ROC curve was calculated as 0.833 (95% CI, 
0.752–0.914, Figure 6B). The critical value for both optimum sensitivity (94.12%) and optimum specificity (69.64%) was 
23.38%. This indicated that TIGIT in peripheral blood could distinguish healthy individuals from BC patients. Taken 
together, our data indicated that TIGIT showed diagnostic value for PBC.

TIGIT on Peripheral Blood T Cells Was Downregulated in Postoperative PBC Patients
The changes of TIGIT level on peripheral blood T cells in 12 PBC patients before and after operation were analyzed. We 
found that compared with preoperative patients, TIGIT level on peripheral blood T cells was decreased significantly in 
postoperative patients (36.96±11.07% vs 31.83±10.54%, P < 0.05, Figures 7 and 8).
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Correlation Between TIGIT Expression on Peripheral Blood T Cells and 
Clinicopathological Features
We analyzed the correlation of TIGIT expression level on peripheral blood T cells based on age, tumor size, 
pathological type, lymph node metastasis, estrogen receptor (ER), progesterone receptor (PR), HER-2, P53 and Ki- 
67 (Table 2). The results showed that TIGIT level in PBC patients aged >58 years was significantly higher than that 
in those aged ≤58 yrs (P = 0.0067). No significant correlation was observed between TIGIT level and other 
clinicopathological features. In this study, the correlation between TIGIT level and Ki-67 level was not shown to 
be attributed to the fact that the sample size with Ki-67 ≤14% (14% was used as a cut-off value) was too small 
(only 3) to perform a systematic analysis.

Figure 1 TIGIT expression in pan-cancer tissues and Kaplan-Meier survival curves of BC patients. (A) TIGIT level in pan-cancer tissues and normal tissues. (B) TIGIT 
expression in invasive BC tumor tissue (TT) versus adjacent normal tissue (NT). (C) Relationship between TIGIT expression and BC stage. (D and E) Recurrence-free 
survival (RFS) and overall survival (OS) of BC patients with high-level TIGIT versus low-level TIGIT, respectively.
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Figure 2 Protein (A and B) and mRNA (C) expressions of TIGIT in BC cell lines (ie MCF-7 and MDA-MB-231) and human normal breast epithelial cell line (MCF-10A). (A) 
is WB bands; (B and C) are quantitative analysis of protein and mRNA levels, respectively. TIGIT level in two BC cell lines is expressed as multiples of that in normal cell line. 
*P < 0.05 and **P < 0.01 versus normal cell line.

Figure 3 TIGIT expression in tumor tissues based on IHC (A, 200× and B, 400×) versus adjacent tissues (C, 200× and D, 400×).
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Discussion
BC is the most common cancer in females worldwide with complex etiologies, involving genetic inheritance, lifestyle 
and environmental factors.23 Immune checkpoint molecules are a class of glycoproteins that exist on the cellular surface. 
The activated T cells can constitutively express positive costimulatory signaling molecules or negative coinhibitory 
signaling molecules. The activation, proliferation and differentiation of T cells can be regulated by promoting or 
inhibiting the activation signals of T cells.

TIGIT, a coinhibitory immune checkpoint molecule with immunosuppressive effects, was discovered in 2008 by 
researchers from Genentech Inc.24 It could bind to CD155/CD112 ligand and inhibit the activation and proliferation of 
T cells. Currently, it is generally believed that TIGIT is involved in the negative regulation of human immunity and is 
closely related to immune escape and carcinomas. Li et al25 showed that TIGIT expression on the T cellular surface in 
peripheral blood was upregulated in various cancers such as lung squamous cell carcinoma and colon cancer. Using flow 
cytometry, He et al26 found that the expression of TIGIT on peripheral blood T cells in 24 gastric cancer patients was 
significantly increased compared with 16 healthy controls. Tang et al27 analyzed the expression of TIGIT on peripheral 
blood T cells in 23 patients with locally advanced gastric cancer and 8 healthy controls, and their data showed that in 
addition to the significant increase in TIGIT expression on T cells in gastric cancer patients compared to healthy controls, 
TIGIT level was significantly reduced in patients who underwent D2 gastrectomy. Therefore, we speculated that TIGIT 
may play an important role in the immune escape during the pathogenesis of BC.

Table 1 TIGIT Expression in Tumor Tissues and Adjacent Tissues

Group TIGIT Expression Positive Expression 
rate (%)

Chi-Square P value

Negative Positive

Tumor tissue (n=56) 18 38 67.86 30.45 < 0.0001

Adjacent tissue (n=34) 32 2 5.88

Figure 4 Representative immunofluorescence microscopic images of TIGIT, CD3, and CD56 in BC tissues and adjacent tissues.
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In this study, we compared the protein and mRNA expressions of TIGIT in two BC cell lines and normal breast 
epithelial cell lines. Besides, we detected the expression of TIGIT on the T cellular surface using flow cytometry, and 
TIGIT expression in tumor tissue and adjacent normal tissue was detected by IHC and immunofluorescent staining. 
Compared with the normal MCF-10A cells, the protein and mRNA levels of TIGIT were significantly upregulated in the 
MCF-7 and MDA-MB-231 BC cells. TIGIT on T cells in PBC patients was upregulated compared to that in normal 
controls, and the difference was statistically significant (P < 0.05). This may indicate depletion and dysfunction of T cells 
in the peripheral immune system of PBC patients, resulting in the inability of tumor cells to be effectively eliminated by 
the human immune system. In addition, compared with preoperative patients, TIGIT level on peripheral blood T cells 
decreased significantly in postoperative patients (P < 0.05). This suggested that TIGIT molecules may be involved in the 
pathogenesis and progression of BC. On the contrary, TIGIT was a safeguard molecule for the improvement of liver 
regeneration via negatively regulating NK-hepatocyte crosstalk.28 Database analysis also showed that TIGIT was 

Figure 5 Flow cytometry histograms of CD3+ and TIGIT+ T cells in PBC patients (A and B) versus healthy controls (C and D).
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associated with better prognosis in BC.29 These were consistent with the TCGA database results in this study showing 
that high expression of TIGIT was associated with a better prognosis in BC. Taken together, the role of TIGIT in human 
malignancies remains controversial. It may cooperate with different immune molecules to play completely opposite roles 
in tumor progression. Further studies are necessary for clarifying the function and underlying mechanism of TIGIT 
in BC.

In a previous study, Zhang et al30 found that age was one of the reasons for the different expression of TIGIT in 
tumors in their study on adult type B acute lymphoblastic leukemia; however, their study did not involve different age 
groups. Our study demonstrated that TIGIT expression in peripheral blood T cells of PBC patients was significantly 
correlated with age. Specifically, the expression of TIGIT on T cells in patients aged >58 (median age) was significantly 
higher than that in patients aged ≤58 (P < 0.05). This implied that TIGIT expression was positively correlated with age. 
Previous studies have shown that advanced age was a risk factor for thyroid cancer recurrence,31 and age was also 
a major risk factor for BC.32 Taken together, we suggested that TIGIT showed the potency to promote T-cellular 
depletion and apoptosis in the BC microenvironment with increasing age. In this study, the area under the ROC curve of 
TIGIT for PBC diagnosis was 0.833 (95% CI, 0.752–0.914), indicating moderate clinical diagnostic value of TIGIT. 
Besides, the critical value for both optimum sensitivity (94.12%) and optimum specificity (69.64%) was 23.38%, which 
effectively indicated the high sensitivity of peripheral blood TIGIT for PBC diagnosis. In the future, more studies are 
needed to confirm whether TIGIT can be used for early BC diagnosis, and whether it can improve the sensitivity and 
accuracy of diagnosis together with tumor marker CA153 that is considered to be the gold standard for diagnosis.

Recently, immunotherapy has been considered to play a pivotal role in treating malignancies, and immune checkpoint 
inhibitors have become one of the most effective methods for the treatment of malignant tumors. Using multiple 
immunohistochemical staining techniques, Li et al33 found that the expression of TIGIT was significantly different in 
40 tumor tissues of Hodgkin’s lymphoma patients and in 2 normal adjacent tissues (P < 0.05). Tang et al27 reported that 
TIGIT level in 441 tumor tissues of patients with gastric cancer was significantly higher than that in adjacent tissues with 
IHC (P < 0.001). Besides, TIGIT level was significantly correlated with tumor size, histological type, clinical stage, and 
lymph node metastasis (P < 0.001). Similarly, the IHC results in this study showed that the positive expression rate of 
TIGIT in tumor tissues of PBC patients was significantly higher than that in adjacent tissues (P < 0.05). The mechanism 
by which TIGIT enhances immunotherapy sensitivity remains unclear. In a previous study, TIGIT exerted inhibitory 
functions in multiple processes of various tumor immune cycles.34 It could inhibit the function of NK cells and inhibit the 
apoptosis of tumor cells. TIGIT on T cells could inhibit the co-stimulatory ability of dendritic cells, increase the 

Figure 6 Comparison of TIGIT expression between two groups and the sensitivity of TIGIT for the diagnosis of PBC. (A) TIGIT level (%) on CD3+ T cells in PBC patients 
versus healthy controls. (B) The ROC curve drawn based on the percentage of TIGIT in peripheral blood T cells of PBC patients.
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Figure 7 Flow cytometry histograms of TIGIT level in peripheral blood of preoperative (A and B) versus postoperative (C and D) PBC patients.

Figure 8 TIGIT level in peripheral blood of preoperative versus postoperative PBC patients.
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generation of anti-inflammatory cytokines such as IL-10 and induce PVR signals in tumor cells. Besides, myeloid cells 
stimulated by TIGIT+ Treg or PVR could suppress CD8+ T cell function and affect CD4+ T cell activation. Moreover, 
TIGIT could even directly suppress the roles of CD8+ T cells and protect cancer cells from elimination. Additionally, 
TIGIT was upregulated in activated T lymphocytes and showed a similar function to PD-1, which may suppress 
excessive immune responses.35,36 TIGIT could also negatively regulate the immune activity of T cells via downregulating 
the level of T cell receptors.35,37 Its blockade or deletion could promote NK cell-mediated anti-tumor responses and 
reduce the metastatic ability of tumor cells.38,39 These findings support ongoing clinical trial of PD-1/TIGIT-dual 
blockades in tumor progression, which may restore the process of tumor suppression.40,41 Overall, TIGIT showed 
a negative regulatory effect on tumor immunity, and immunotherapy targeting TIGIT will be a promising therapy for 
human malignancies.

Conclusion
In summary, TIGIT was significantly upregulated in BC tissues and peripheral blood T cells of BC patients. This 
suggested that TIGIT molecule may be involved in the regulation of immune response in tumor microenvironment, 
which may become a new target of immunotherapy for BC.

Data Sharing Statement
The data that support our findings of this study are available from the corresponding author upon reasonable request.

Ethics Approval and Informed Consent
This study was performed according to the convention of the Declaration of Helsinki. The study protocols were approved 
by the Medical Ethics Committee of Taizhou People’s Hospital (No. KY201804801). Written informed consent was 
obtained from all subjects before the study.

Table 2 Correlation Between TIGIT Level on Peripheral Blood T Cells and Clinicopathological Features in 
PBC Patients

Features n CD3+TIGIT+ (%) t/u value P value

Age (year) ≤58 28 25.32 ± 6.88 2.824 0.0067

>58 27 32.38 ± 11.23

Tumor size (cm) ≤2 15 26.41 ± 8.33 1.098 0.277
>2 40 29.68 ± 10.32

III 10 26.98 ± 6.18

Pathological type Invasive ductal carcinoma 48 28.22 (21.82, 34.46) 127.5 0.315
Others 7 32.71 (15.66, 43.95)

Lymph node metastasis No 36 30.33 ± 10.66 1.616 0.112
Yes 19 25.88 ± 7.52

ER – 17 29.65 ± 8.95 0.432 0.668

+ 38 28.40 ± 10.32
PR – 23 27.87 (22.42, 36.07) 325.5 0.474

+ 32 25.82 (21.48, 34.41)

HER-2 – 20 27.42 (22.95, 34.37) 314 0.648
+ 34 26.81 (19.86, 35.43)

P53 – 34 30.09 ± 10.83 1.257 0.215

+ 19 26.53 ± 7.90

Notes: Total 55 cases were considered because of missing data in one case. Two cases were absent from the P53 result and one case was 
absent from the HER-2 result.
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