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Abstract. – OBJECTIVE: Previous studies have 
demonstrated that TNFAIP8 is a cancer-promot-
ing gene. However, the role of TNFAIP8 in esoph-
ageal cancer (ECa) has not been reported. The 
aim of this investigation was to investigate the ex-
pression of TNFAIP8 in ECa, and to further explore 
whether it could regulate cisplatin resistance to 
this cancer via modulating TAF-Iα expression and 
promote malignant progression of ECa. 

PATIENTS AND METHODS: Quantitative Real 
Time-PCR (qRT-PCR) was performed to examine 
the expression of TNFAIP8 in 47 tumor tissue 
specimens and adjacent ones of ECa patients, 
and the interplay between TNFAIP8 expression 
and prognosis of patients with ECa was then 
analyzed. Further, qRT-PCR was applied to verify 
TNFAIP8 level in ECa cell lines. In addition, the 
TNFAIP8 knockdown model was constructed in 
ECa cisplatin-resistant cell lines including EC-109/
DDP and OE19/DDP, and then, CCK8 and transwell 
assays were performed to analyze the impact of 
TNFAIP8 on the biological function of ECa cells; 
meanwhile, the Luciferase reporter gene assay 
and cell reverse experiments were finally conduct-
ed to explore its underlying mechanisms.  

RESULTS: The qRT-PCR results revealed that 
the TNFAIP8 level in tumor tissue samples of ECa 
patients was remarkably higher than that in adja-
cent ones, and the difference was statistically sig-
nificant. Similarly, the overall survival rate of pa-
tients with high expression of TNFAIP8 was lower 
when compared with patients with low expression 
of TNFAIP8. EC-109/DDP and OE19/DDP, the ECa 
cisplatin-resistant cell lines, were successfully 
constructed; subsequently, it was found that the 
proliferation, invasiveness, and metastasis ability 
of ECa cells in TNFAIP8 knockdown group was 
remarkably decreased compared with those in 
the sh-NC group. At the same time, the Western 
blot results illustrated that the expression of TAF-
Iαwas remarkably elevated in the TNFAIP8 knock-
down group. In addition, the Luciferase reporting 
assay and cell reverse experiments also demon-
strated that there existed a mutual regulation 
effect between TNFAIP8 and TAF-Iα, which might 
together affect the malignant progression of ECa. 

CONCLUSIONS: The expression of TNFAIP8 
was found remarkably enhanced in ECa tissues 
and cell lines, which might be closely relevant 
to the poor prognosis of patients with ECa. Ad-
ditionally, it was found that TNFAIP8 may reg-
ulate cisplatin resistance and promote malig-
nant progression of ECa by modulating TAF-Iα 
expression.
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Introduction

Esophageal cancer (ECa) is one of the com-
mon malignant tumors in humans, and China is the 
country with the highest incidence and mortality of 
ECa1,2. The early symptoms of this disease are con-
cealed, and there is no specific early diagnosis meth-
od. Lymph node metastasis can occur in the early 
stage, and about 50% of the patients are diagnosed 
in advanced tumor stage at the time of treatment, for 
the submucosa of the esophagus is rich in lymphatic 
vessels and there is no serosal membrane outside the 
muscular layer, which leads to a 5-year survival rate 
of only about 20%3,4. However, the specific pathogen-
esis of ECa still remains elusive. As we know, inva-
siveness and metastasis are the main causes of poor 
prognosis and death of patients with tumors. There-
fore, it is of great significance to explore the mecha-
nism of invasiveness and metastasis ability of ECa5,6. 
Among the treatments of ECa, radiotherapy and che-
motherapy can effectively improve the local control 
rate of ECa and improve long-term survival rate. It is 
an important auxiliary method for clinical treatment 
of ECa. Currently, multidisciplinary comprehensive 
treatment based on surgery, radiotherapy, and chemo-
therapy is becoming more and more used7,8. Howev-
er, radiotherapy and chemotherapy have serious toxic 
and side effects, which will also cause damage to the 
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normal tissues of the body while killing the tumor 
cells, and the long-term survival rate of patients with 
ECa is not satisfactory9,10. Local recurrence and dis-
tant metastasis are the main factors leading to poor 
prognosis in patients with ECa. Finding more effec-
tive adjuvant treatment and therapeutic targets to in-
hibit local recurrence and distant metastasis is a key 
and difficult problem to be solved11,12. 

Recently, a new candidate oncogene, the tu-
mor necrosis factor-1-induced protein 8, (TN-
FAIP8) has gradually entered the eyes of scholars, 
causing widespread concern13,14. The members of 
this family include TNFAIP8, TNFAIP8L1 (TI-
PEl), TIPE2, and TIPE314. Although there is high 
homology between them, they have been shown14 
to have different biological behaviors in previous 
related experiments. Among them, TNFAIP8 is 
the first subtype found in this family, which is lo-
cated on the 5q23.1 chromosome and is expressed 
in most malignant tumor tissues15,16. This gene is 
involved in the regulation of multiple signaling 
pathways, thus affecting many processes, such as 
apoptosis, and therefore plays an important role 
in the formation and development of tumors13,16.

Cisplatin is one of the basic drugs for chemo-
therapy of malignant tumors17. However, a large 
number of clinical studies have found that the 
clinical efficacy of platinum-based combination 
chemotherapy is remarkably reduced, mainly 
due to platinum-induced chemotherapy resis-
tance18,19. Conventional chemotherapy drugs can 
cause different types of DNA damage in tumor 
cells, thereby activating DNA damage detection 
points and promoting DNA damage repair in tu-
mor cells, allowing cells to escape apoptosis17,20. 
We aimed to silence the expression of TNFAIP8 
in ECa cells by TNFAIP8 siRNA and to explore 
the effects of cisplatin on the chemosensitivity of 
ECa after TNFAIP8 gene silencing both in vitro 
and in vivo, hoping to lay a theoretical foundation 
for clinically enhancing the chemosensitivity of 
malignant tumors such as ECa.

Patients and Methods

Patients and ECa samples
Forty-seven pairs of tumor tissue samples and 

paracancerous ones of 43 ECa patients under-
going radical resection and routine HE staining 
were collected. All the samples were frozen and 
stored in a refrigerator at -80°C for subsequent 
RNA extraction. The study was approved by the 
Ethics Oversight Committee of Beijing Chao-

Yang Hospital. All patients did not receive che-
motherapy before surgery, the patients and their 
families were fully informed that the specimens 
would be used for scientific research, and they 
signed informed consent. This study was con-
ducted in accordance with the Declaration of Hel-
sinki. The pathological classification and staging 
criteria of ECa were performed according to the 
International Association of Cancer (UICC) ECa 
staging criteria.

Cell Lines and Reagents
Four human ECa cells (OE19, OE33, TE-1, and 

EC-109) and one human normal esophageal epi-
thelial cell (HEEC) were purchased from Amer-
ican Type Culture Collection (ATCC; Manassas, 
VA, USA). Dulbecco’s Modified Eagle’s Medium 
(DMEM; Thermo Fisher Scientific, Waltham, 
MA, USA) and fetal bovine serum (FBS; Gibco, 
Rockville, MD, USA) were purchased from Life 
Technologies (Waltham, MA, USA, USA). The 
cells were cultured in DMEM medium supple-
mented with 10% fetal bovine serum, 100 U/mL 
penicillin, and 100 µg/mL streptomycin in a 37°C 
incubator containing 5% CO2.

Transfection
The control group (sh-NC) and TNFAIP8 

(sh-TNFAIP8) containing the TNFAIP8 lentivi-
ral sequence was purchased from Shanghai Jima 
Company. The cells were plated in 6-well plates 
and grown to a cell density of 70%; then, lentivi-
ral transfection was performed according to the 
manufacturer’s instructions. After 48 h, the cells 
were collected for qRT-PCR, Western Blot, and 
cell function experiments.

Cell Counting Kit (CCK-8) Assay
After 48 h of transfection, the cells were har-

vested and plated into 96-well plates at 2000 cells 
per well. The cells were cultured for 24 h, 48 h, 
72 h, and 96 h respectively, and then added with 
CCK-8 (Dojindo Laboratories, Kumamoto, Ja-
pan) reagent. After incubation for 2 hours, the OD 
value of each well was measured in the microplate 
reader at 490 nm absorption wavelength. In addi-
tion, for the drug sensitivity test, cisplatin (Solar-
bio, Beijing, China) was dissolved in physiologi-
cal saline at 1 mg/ml and diluted by gradient (0, 1, 
2, 4, 8, 16, 32, 64, 128 μm) for 48 hours. The ECa 
cell viability was then detected. After incubation, 
the OD value of each well at 450 nm absorption 
wavelength was measured in a microplate reader 
and the data were analyzed.
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Transwell Cell Migration 
and Invasion Assay

After transfection for 48 h, the cells were tryp-
sinized and resuspended in serum-free medium. 
After cell counting, the diluted cell density was 
adjusted to 2.0×105/ml, and the transwell chamber 
containing Matrigel and no Matrigel was placed 
in a 24-well plate. 200 μl of the cell suspension 
was added in the upper chamber of the chamber, 
and 500 μl of a medium containing 10% FBS was 
added to the lower chamber. After incubated in 
a 37°C incubator for 48 hours, the chamber was 
removed, fixed with 4% paraformaldehyde for 
30 minutes, and stained with crystal violet for 15 
minutes. Next, the cells were washed with phos-
phate-buffered saline (PBS), and the inner surface 
of the basement membrane of the chamber was 
carefully cleaned to remove the inner layer cells. 
The perforated cells stained in the outer layer of 
the basement membrane of the chamber were ob-
served under the microscope, and 5 fields of view 
were randomly selected.

Quantitative Real-Time Polymerase 
Chain Reaction (qRT-PCR)

After transfected cells were cultured for 48 h, 
RNA was extracted and reverse transcribed, and 
the relative expression levels of TNFAIP8 and 
TAF-Iα were determined according to the previ-
ous method. For TAF-Iα, the amount of expression 
relative to β-actin was calculated. Data analysis 
was performed using ABI Step One software and 
the relative expression levels of mRNA were cal-
culated using the 2-ΔΔCt method. All experiments 
were repeated 3 times. Primers used were shown 
as follows: TNFAIP8: Forward: 5’-ATAGACGA-
CACAAGTAGTGAGGT-3’; Reverse: 5’-CCACG-
GTCATAGCAAGCTGAT-3’; TAF-Iα: Forward: 
5’-AGCAAGAAGCGATTGAACACA-3’; Re-
verse: 5’-TGGTTGGCGGAGTTTGTTATATT-3’; 
GAPDH: Forward: 5’-GGAGCGAGATCCCTC-
CAAAAT-3’; Reverse: 5’-GGCTGTTGTCAT-
ACTTCTCATGG-3’.

Western Blot
The transfected cells were collected after 72 

h of culture, and the proteins were extracted for 
quantitative detection. The proteins were extract-
ed according to the protein extraction steps and 
the concentration was determined using bicin-
choninic acid (BCA) method (Beyotime, Shang-
hai, China). The total protein was separated using 
sodium dodecyl sulfate polyacrylamide gel elec-
trophoresis (SDS-PAGE) gel and electroporated 

onto a polyvinylidene difluoride (PVDF) mem-
branes (Millipore, Billerica, MA, USA). Skim 
milk was then used to block the non-specific 
sites in the membrane, which was then incubated 
with TNFAIP8 and TAF-Iα monoclonal antibody 
(1:500) at 4°C overnight, while the control was 
incubated with glyceraldehyde 3-phosphate de-
hydrogenase (GAPDH) antibody (1:2000). In the 
next day, the membrane was washed with TBST 
for 3 times and then incubated with secondary an-
tibody (1:1000) at room temperature for 1 h. After 
that, the protein expression was detected by en-
hanced chemiluminescence (ECL; Pierce, Rock-
ford, IL, USA). All experiments were repeated 3 
times.

Luciferase Gene Reporter System
According to the instructions, the ECa cell 

lines in the logarithmic growth phase were pre-
pared according to the Luciferase system. The 
relative fluorescence values were then measured 
by a luminometer and compared. The detection 
principle is that if the transcription factor acti-
vates the target promoter, the Luciferase gene is 
expressed, and the amount of Luciferase expres-
sion is directly proportional to the intensity of the 
transcription factor. After the specific Luciferase 
substrate is added, Luciferase can react with the 
substrate to generate fluorescence. By measuring 
the intensity of the fluorescence, the activity of 
the Luciferase can be used to determine whether 
the transcription factor can interact with the tar-
get promoter fragment.

Statistical Analysis
Data analysis was performed using SPSS 22.0 

(SPSS IBM, Armonk, NY, USA) statistical soft-
ware. The measurement data were expressed as 
mean ± standard deviation (x±s). The mean differ-
ence of TNFAIP8 expression between groups was 
analyzed by paired sample test. The relationship 
between TNFAIP8 level and clinicopathological 
features of ECa was tested using χ2-test. Survival 
analysis was performed with Kaplan-Meier meth-
od, and survival curves were drawn; p < 0.05 was 
considered statistically significant.

Results

TNFAIP8 Was Highly Expressed 
in ECa Tissues and Cell Lines

The expression of TNFAIP8 in tumor tissues 
and their adjacent tissues and ECa cell lines was 



D.-L. Zhang, N. Yang

4778

detected by qRT-PCR. The results indicated that 
TNFAIP8 level in tumor tissue samples of ECa 
patients was remarkably increased compared with 

adjacent ones, with the difference statistically sig-
nificant (Figure 1A); similarly, in cell lines, TN-
FAIP8 expression was also remarkably higher in 
ECa cells compared to human normal esophageal 
epithelial cells (HEEC) (Figure 1B). In addition, 
in order to explore the interplay between the ex-
pression of TNFAIP8 and the prognosis of patients 
with ECa, relevant follow-up data were collected. 
Kaplan-Meier survival curves revealed that high 
expression of TNFAIP8 was closely relevant to 
the poor prognosis of ECa patients, and the lower 
TNFAIP8 level, the better the prognosis (p<0.05; 
Figure 1C), which suggested that TNFAIP8 might 
be a new biological indicator for predicting the 
prognosis of ECa.

TNFAIP8 Contributed to Cisplatin 
Resistance in ECa

QRT-PCR results revealed that the expres-
sion of TNFAIP8 in patients with cisplatin 
resistance was significantly elevated when 
compared with the control ones (Figure 2A). 
In addition, Western Blotting also proved the 
above trend at the protein level (Figure 2B). 
Subsequently, ECa cisplatin-resistant cell lines 
including EC-109/DDP and OE19/DDP were 
established, and CCK-8 assay revealed that 
the knockdown of TNFAIP8 could remarkably 
weaken the ECa cell viability (Figures 2C, 2D), 
demonstrating that TNFAIP8 could contribute 
to cisplatin resistance in ECa.

Knockdown of TNFAIP8 Inhibited 
Cell Proliferation and Metastasis

To explore the influence of TNFAIP8 on 
the proliferation of ECa cells, the TNFAIP8 si-
lencing model was first constructed in the ECa 
cisplatin-resistant cell lines including EC-109/
DDP and OE19/DDP (Figure 3A), and CCK-8, 
and transwell invasion and migration assays 
were performed to examine the cell prolifera-
tion and metastasis in the sh-NC group and TN-
FAIP8 knockdown group. As shown in Figure 
3B, the rate of proliferation of ECa cells after 
knockdown of TNFAIP8 was remarkably re-
duced. At the same time, the transwell exper-
iment also revealed a significant reduction in 
the number of transmembrane ECa cells in the 
transwell chamber after the knockdown of TN-
FAIP8 compared to sh-NC group (Figure 3C). 
These results indicated that the knockdown of 
TNFAIP8 inhibited cell proliferation and me-
tastasis in ECa.

Figure 1. High expression of TNFAIP8 in esophageal can-
cer tissues and cell lines. A, qRT-PCR was used to detect the 
expression difference of TNFAIP8 in esophageal cancer tu-
mor tissues and adjacent non-tumor tissues. B, qRT-PCR was 
used to detect the expression level of TNFAIP8 in esophageal 
cancer cell lines. C, Kaplan Meier survival curve of esoph-
ageal cancer patients based on TNFAIP8 expression was 
shown; the prognosis of patients with high expression was 
significantly worse than that of the low expression group. Da-
ta are mean ± SD, *p<0.05, **p<0.01, ***p<0.001.

A

B

C
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TAF-Iα Was Lowly Expressed in ECa 
Tissues and Cell Lines

Bioinformatics studies have demonstrated 
that TNFAIP8 and TAF-Iα may have some as-
sociation in ECa tissues. Subsequently, the tar-
geting effect of TNFAIP8 on TAF-Iα was fur-
ther verified, and TNFAIP8 and TAF-Iα were 
co-transfected into EC-109 and OE19 cell lines 
for Luciferase reporter gene experiments. The 
results indicated that TNFAIP8 can be targeted 
by TAF-Iα through this binding site (Figure 4A). 
ECa tissue verification illustrated that TAF-Iα 
level was remarkably decreased in tumor tis-
sues of patients with ECa (Figure 4B). There-
fore, we performed qRT-PCR assay to analyze 
the expression of TNFAIP8 and TAF-Iα in 43 

cases of ECa tissue samples and adjacent ones, 
and a negative correlation between TNFAIP8 
and TAF-Iα in ECa cell lines was observed (Fig-
ure 4C). Finally, in the ECa cisplatin-resistant 
cell lines, Western blotting result indicated that 
TAF-Iα level was remarkably upregulated after 
the knockdown of TNFAIP8 (Figure 4D), while 
TNFAIP8 expression was also found enhanced 
after the knockdown of TAF-Iα (Figure 4E).

TAF-Iα Modulated TNFAIP8 
Expression in Human ECa Cells

Subsequently, we knocked down TAF-Iα 
in ECa cisplatin-resistant cell line that had si-
lenced TNFAIP8 to figure out if there was some 
mutual regulation between them. qRT-PCR ex-

Figure 2. TNFAIP8 increases cisplatin resistance in esophageal cancer. A, qRT-PCR evaluated the expression of TNFAIP8 
in cisplatin-resistant patients. B, Western Blotting was used to detect the expression of TNFAIP8 in cisplatin-resistant patients. 
C, CCK-8 assay revealed the effect of knockdown of TNFAIP8 on the viability of EC-109 esophageal cancer cell lines. D, 
CCK-8 assay detected the effect of knockdown of TNFAIP8 on the viability of OE19 esophageal cancer cell lines. Data are 
mean ± SD, *p<0.05.

A

C

B

D
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Figure 3. Inhibition of proliferation and metastasis of esophageal cancer cells after silencing TNFAIP8. A, qRT-PCR verified 
the interference efficiency after transfection of TNFAIP8 knockdown vector in esophageal cancer cisplatin-resistant EC-109/
DDP and OE19/DDP cell lines. B, The CCK-8 assay detected the effect of transfection of TNFAIP8 knockdown vectors on the 
proliferation of esophageal cancer cells in EC-109/DDP and OE19/DDP cell lines. C, Transwell assay detected the effects of 
transfection of TNFAIP8 knockdown vectors on invasion and migration of esophageal cancer cells in EC-109/DDP and OE19/
DDP cell lines (magnification: 40×). Data are mean ± SD, *p<0.05.
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amined the transfection efficiency of TNFAIP8 
after co-transfection of TNFAIP8 and TAF-Iα 
(Figure 5A). Subsequently, in the ECa cispla-
tin-resistant cell lines, silencing of TAF-Iα was 
found to be capable of reversing the influence 
of TNFAIP8 downregulation on the invasive-
ness and migratory ability of ECa cells using 
the transwell assay (Figure 5B), which revealed 

that TAF-Iα could modulate TNFAIP8 expres-
sion in ECa cells.

Discussion

Various DNA damage factors in the process of 
cell growth, such as the deletion, rearrangement, 

Figure 4. TNFAIP8 can be targeted to bind to TAF-Iα. A, Dual luciferase reporter assays demonstrated a direct targeting 
of TNFAIP8 to TAF-Iα. B, qRT-PCR was used to detect the difference in expression of TAF-Iα in tumor tissues and adjacent 
tissues of esophageal cancer. C, There was a significant negative correlation between the expression levels of TNFAIP8 and 
TAF-Iα in esophageal cancer tissues. D, qRT-PCR verified the expression level of TAF-Iα after interference with TNFAIP8 in 
EC-109/DDP and OE19/DDP cell lines. E, qRT-PCR verified the expression level of TNFAIP8 after interfering with TAF-Iα 
in EC-109/DDP and OE19/DDP cell lines. Data are mean ± SD, *p<0.05, **p<0.01, ***p<0.001.

A

B

D

C

E
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and base modification of chromosomal DNA, and 
the gradual accumulation of such genomic ab-
normalities eventually lead to the occurrence of 
tumors11,12. That is to say, the mechanism of main-
taining defects in the genome leads to chromo-
some aberrations, and the accumulation of such 
distortions can eventually lead to the occurrence 
of tumors, including cell cycle checkpoint path-

ways and DNA repair pathways21,22. Due to the 
concealment of ECa, most patients have been 
diagnosed at an advanced stage. However, the 
combination of radiotherapy and chemotherapy is 
not effective. Finding new treatments is the key 
to improve the overall survival of patients with 
ECa9,10. Proliferation, invasion, and migration are 
the most evident biological characteristics of ma-

Figure 5. TNFAIP8 regulates the 
mechanism of action of TAF-Iα in 
esophageal cancer cells. A, TN-
FAIP8 expression levels in EBAIP8 
and TAF-Iα co-transfected EC-109/
DDP and OE19/DDP cell lines were 
detected by qRT-PCR. B, Transwell 
assay was used to detect the inva-
sion and migration of TNFAIP8 and 
TAF-Iα after co-transfection of EC-
109/DDP and OE19/DDP cell lines 
(magnification: 40×). Data are mean 
± SD, *p<0.05.

A

B
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lignant tumors, and they are also the root cause of 
malignant tumors. Therefore, how to inhibit the 
proliferation, invasion, and migration of malig-
nant tumors is of great significance in controlling 
malignant tumor progression and improving sur-
vival rate11,12. Tumor proliferation and invasion 
and migration are a complex process involving 
multiple factors. The regulation of TNFAIP8 on 
tumor proliferation and invasion-related gene ex-
pression is a hot topic13-15.

In recent years, a series of roles of TNFAIP8 
in tumor formation have been observed. These 
results indicate that TNFAIP8 plays an import-
ant role in the development of tumors and is 
one of the most important components regulat-
ing apoptosis in different types of tumors. It is 
involved in the regulation of cell proliferation, 
affecting invasion, migration, apoptosis, and 
drug resistance in various tumors16. TNFAIP8 
expression can be detected in most malignant 
tumor tissues such as breast cancer, ovarian ep-
ithelial cell carcinoma, and cervical cancer13-16. 
At present, there are few studies on the role of 
TNFAIP8 in ECa. Based on the previous reports, 
ECa cell lines EC-109 and OE19 were selected as 
the research subjects. TNFAIP8 was silenced to 
investigate the effects of TNFAIP8 on the bio-
logical characteristics of proliferation, invasion, 
and migration of EC-109 and OE19 cells, as well 
as its regulation of Survivin protein expression 
in cells. The expression of TNFAIP8 was firstly 
verified in 47 tumor tissues and adjacent tissues 
of ECa patients. The results showed that the TN-
FAIP8 expression was remarkably upregulated 
and inversely correlated with poor prognosis in 
patients with ECa. Therefore, TNFAIP8 may 
play a role in promoting cancer in ECa. How-
ever, the role of TNFAIP8 in the proliferation of 
ECa cells and its ability to affect invasion and 
migration has not been determined. Based on 
this, in order to further study the role of TN-
FAIP8 in tumor development, we constructed 
the ECa cisplatin-resistant cell line and found 
that the knockdown of TNFAIP8 can reduce the 
inhibition of cisplatin on ECa cell proliferation 
and inhibit cisplatin sensitivity.

TAF-Iα exhibits transcriptional activation ac-
tivity but does not have this activity for naked 
DNA, thus it is shown that TAF-Iα relies on alter-
ation of the adenoviral core (Adcore) structure to 
activate replication and transcription23,24. Further 
investigations have shown that TAF-Iα, through 
its interaction with histone H3/H4 in vitro, relies 
on the reorganization of chromatin structure to 

have transcriptional activation activity in in vitro 
recombinant chromatin24,25. 

Autoantibodies to TAF-Iα can be found in a 
variety of malignancies, while TAF-Iα is also 
a cytoplasmic protein that binds to mRNA en-
coding TNFAIP8. To demonstrate whether TN-
FAIP8 regulates cisplatin resistance by TAF-Iα 
and promotes the development of esophageal 
carcinoma, the expression of TAF-Iα after si-
lencing TNFAIP8 was detected by Western 
blot, and both expressions were negatively cor-
related. The results showed that the expression 
level of TAF-Iα was remarkably upregulated 
after TNFAIP8 silencing, suggesting that TN-
FAIP8 may promote the malignant progression 
of ECa by regulating TAF-Iα. In this study, Lu-
ciferase reporter gene and cell recovery exper-
iments revealed that there was a mutual regula-
tion between TNFAIP8 and TAF-Iα. With the 
deepening of research, further understanding 
of the biological functions of TNFAIP8 and 
TAF-Iα genes and their role in the development 
of tumors will be more helpful for the diagno-
sis, treatment, and prognosis of tumors.

Conclusions

In summary, the expression of TNFAIP8 in 
ECa was found remarkably increased, which 
might be closely relevant to the poor prognosis of 
patients with ECa. Additionally, it was found that 
TNFAIP8 may regulate cisplatin resistance via 
modulating TAF-Iα and thus promote the malig-
nant progression of ECa.

Conflict of Interests
The authors declare that they have no conflict of interest.

References

 1) Huang FL, Yu SJ. Esophageal cancer: risk factors, 
genetic association, and treatment. Asian J Surg 
2018; 41: 210-215.

 2) SHort MW, BurgerS Kg, FrY Vt. Esophageal can-
cer. Am Fam Physician 2017; 95: 22-28.

 3) BoLLScHWeiLer e, PLuM P, Monig SP, HoLScHer aH. 
Current and future treatment options for esopha-
geal cancer in the elderly. Expert Opin Pharma-
cother 2017; 18: 1001-1010.

 4) Su LL, cHang XJ, ZHou HD, Hou LB, Xue XY. Exo-
somes in esophageal cancer: a review on tum-
origenesis, diagnosis and therapeutic potential. 
World J Clin Cases 2019; 7: 908-916.



D.-L. Zhang, N. Yang

4784

 5) Wang D, PLuKKer J, coPPeS rP. Cancer stem cells 
with increased metastatic potential as a thera-
peutic target for esophageal cancer. Semin Can-
cer Biol 2017; 44: 60-66.

 6) Li J, Qi Z, Hu YP, Wang YX. Possible biomarkers 
for predicting lymph node metastasis of esoph-
ageal squamous cell carcinoma: a review. J Int 
Med Res 2019; 47: 544-556.

 7) BoLLScHWeiLer e, PLuM P, Monig SP, HoLScHer aH. 
Current and future treatment options for esopha-
geal cancer in the elderly. Expert Opin Pharma-
cother 2017; 18: 1001-1010.

 8) MonMa S, Kato K, SHouJi H, oKita n, taKaSHiMa a, 
HonMa Y, iWaSa S, HaMagucHi t, YaMaDa Y, SHiMaDa 
Y, BoKu n, nagaSHiMa K, ito Y, itaMi J. Gastric 
mucosal injury and hemorrhage after definitive 
chemoradiotherapy for locally advanced esoph-
ageal cancer. Esophagus 2019: 16: 402-407.

 9) StroLLo Dc, cHan eg, JaiMeS Vn, ocaK i, JouBert 
K, ViLLa SM. Innovative and contemporary inter-
ventional therapies for esophageal diseases. J 
Thorac Imaging 2019; 34: 217-235.

10) Yang Yc, Liu gJ, Yuan DF, Li cQ, Xue M, cHen LJ. 
Influence of exosome-derived miR-21on chemo-
therapy resistance of esophageal cancer. Eur 
Rev Med Pharmacol Sci 2019; 23: 1513-1519.

11) aoYaMa J, KaWaKuBo H, MaYanagi S, FuKuDa K, irino 
t, naKaMura r, WaDa n, SuZuKi t, KaMeYaMa K, 
KitagaWa Y. Discrepancy between the clinical and 
final pathological findings of lymph node metas-
tasis in superficial esophageal cancer. Ann Surg 
Oncol 2019; 26: 2874-2881.

12) De oLiVeira r, Da St, PioVeSana MM, Stecca ce, LoPeS 
ga, Liutti Vt. Advanced esophageal neoplasm 
with subcutaneous metastasis. Case Rep Oncol 
Med 2019; 2019: 9103137.

13) Wu S, Li W, Wu Z, cHeng t, Wang P, Li n, Liang X, 
cHi M, ZHang S, Ma Y, Li Y, cHai L. TNFAIP8 pro-
motes cisplatin resistance in cervical carcinoma 
cells by inhibiting cellular apoptosis. Oncol Lett 
2019; 17: 4667-4674.

14) Liu t, Jiang L, Yu L, ge t, Wang J, gao H. Asso-
ciation of TNFAIP8 gene polymorphisms with 

endometrial cancer in northern Chinese women. 
Cancer Cell Int 2019; 19: 105.

15) niture S, Dong X, artHur e, cHiMeH u, niture SS, ZHeng 
W, KuMar D. Oncogenic role of tumor necrosis factor 
α-induced protein 8 (TNFAIP8). Cells 2019; 8: 9.

16) Xie Y, ZHou F, ZHao X. TNFAIP8 promotes cell growth 
by regulating the Hippo pathway in epithelial ovarian 
cancer. Exp Ther Med 2018; 16: 4975-4982.

17) HarDie Me, KaVa HW, MurraY V. Cisplatin ana-
logues with an increased interaction with DNA: 
prospects for therapy. Curr Pharm Des 2016; 22: 
6645-6664.

18) aMaBLe L. Cisplatin resistance and opportunities for 
precision medicine. Pharmacol Res 2016; 106: 27-36.

19) gaLLuZZi L, SenoViLLa L, VitaLe i, MicHeLS J, MartinS i, 
KePP o, caSteDo M, KroeMer g. Molecular mecha-
nisms of cisplatin resistance. Oncogene 2012; 31: 
1869-1883.

20) ZHu S, PaBLa n, tang c, He L, Dong Z. DNA dam-
age response in cisplatin-induced nephrotoxicity. 
Arch Toxicol 2015; 89: 2197-2205.

21) VaSSaL g, KearnS P, BLanc P, ScoBie n, Heenen D, 
PearSon a. Orphan drug regulation: a missed 
opportunity for children and adolescents with 
cancer. Eur J Cancer 2017; 84: 149-158.

22) eniu ae, Martei YM, triMBLe eL, SHuLMan Ln. Can-
cer care and control as a human right: recogniz-
ing global oncology as an academic field. Am Soc 
Clin Oncol Educ Book 2017; 37: 409-415.

23) aSaKa Mn, Murano K, nagata K. Sp1-mediated 
transcription regulation of TAF-Ialpha gene en-
coding a histone chaperone. Biochem Biophys 
Res Commun 2008; 376: 665-670.

24) roSati r, La StarZa r, BarBa g, goreLLo P, Pierini V, 
Matteucci c, roti g, creScenZi B, aLoiSi t, aVerSa F, 
MarteLLi MF, Mecucci c. Cryptic chromosome 9q34 
deletion generates TAF-Ialpha/CAN and TAF-Ibe-
ta/CAN fusion transcripts in acute myeloid leuke-
mia. Haematologica 2007; 92: 232-235.

25) Saito S, MiYaJi-YaMagucHi M, SHiMoYaMa t, nagata K. 
Functional domains of template-activating factor-I 
as a protein phosphatase 2A inhibitor. Biochem 
Biophys Res Commun 1999; 259: 471-475.


