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Transcription factor 3 (TCF3) combined with histone deacetylase 3 (HDAC3) 
down-regulates microRNA-101 to promote Burkitt lymphoma cell proliferation 
and inhibit apoptosis
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ABSTRACT
To explore the function of transcription factor 3 (TCF3) on the proliferation and apoptosis of 
Burkitt lymphoma cells and its mechanism. qRT-PCR was performed to determine the expression 
of TCF3, histone deacetylase 3 (HDAC3), and microRNA-101 (miR-101) in the Burkitt lymphoma 
(BL) tumor tissues and lymph node tissues with reactive lymph node hyperplasia (RLNH). We 
found that the expression of TCF3 and HDAC3 was up-regulated in BL tumor tissues and 
lymphoma cells, and the miR-101 expression was down-regulated. And TCF3 and HDAC3 were 
negatively correlated with the expression of miR-101, respectively. In addition, knockdown of 
TCF3 can inhibit BL cell proliferation, reduce cell viability and promote cell apoptosis, retain the 
cell cycle in the G0/G1 phase, and inhibit the expression of Akt/mTOR pathway-related proteins 
(p-Akt and p-mTOR). When miR-101 was overexpressed, the results were the same as when TCF3 
was knocked down. Moreover, we used Co-immunoprecipitation (Co-IP) to detect the interaction 
between TCF3 and HDAC3, and performed the Chromatin immunoprecipitation (ChIP) experiment 
to detect the enrichment of TCF3 and HDAC3 in the promoter region of miR-101. We found that 
TCF3 can interact with HDAC3 and is enriched in the miR-101 promoter region. In conclusion, 
TCF3 combined with HDAC3 down-regulates the expression of miR-101, thereby promoting the 
proliferation of BL cells and inhibiting their apoptosis.
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Introduction

Burkitt lymphoma (BL) is a highly aggressive non- 
Hodgkin’s B-cell lymphoma with endemic, spora-
dic, and immunodeficiency characteristics [1]. 
Currently, three Burkitt lymphoma cell subtypes 
have been found, which are endemic Burkitt lym-
phoma (eBL), sporadic Burkitt lymphoma (sBL), 
and immunodeficiency-related Burkitt lymphoma 
[2]. BL is one of the fastest-growing types of 
human tumors, and the time for cells to multiply 
is about 24 h [3]. Given the rapid progression of 
BL disease, biopsy and diagnosis should be accel-
erated. Currently, baseline examinations such as 
imaging and laboratory evaluation are mainly 
used to evaluate suspected BL disease [4]. BL 
mainly occurs in children and young people, and 
patients usually appear to have large tumors with 
high mortality [5]. At present, the treatment of BL 

mainly include short-term or long-term che-
motherapy, using intensive drugs consisting of 
doxorubicin, alkylating agents, vincristine, and 
etoposide [6], but the effect is not ideal, most 
patients will undergo the treatment resistance, 
which making BL become a refractory disease 
[7]. In recent years, with the development of 
genomics technology, research has discovered the 
pathogenesis of several Burkitt lymphomas, 
among which the changes in the expression of 
the transcription factor 3 (TCF-3) (E2A) and its 
negative regulatory factor ID3 are the important 
induce factors to change the biological functions 
of Burkitt lymphoma cells [8]. A study has 
pointed out that TCF-3 gene expression has been 
found to be up-regulated in all three subtypes of 
Burkitt lymphoma [9]. However, there are few 
studies on the mechanism of how the 
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transcription factor TCF-3 mediates the occur-
rence and development of Burkitt lymphoma. 
Therefore, to better prevent and treat Burkitt lym-
phoma, a more in-depth investigation is needed 
on this basis.

The activation of proto-oncogenes is usually 
accompanied by the inactivation of tumor sup-
pressor genes, which is normally seen in the tran-
scription and reprogramming of the tumor cells, 
affecting cell proliferation and cell function [10]. It 
has been found that histone regulation is essential 
in DNA damage control and gene transcription 
[11]. Histone deacetylases (HDACs) are widely 
distributed in the nucleus and are critical in reg-
ulating various pathophysiological processes 
(including metabolism, mitosis, apoptosis, and 
tumorigenesis) [12]. It has been reported that the 
HDAC3 function change is related to the occur-
rence of many cancers, including liver cancer [13], 
prostate cancer [14], rectal cancer [15], etc. At the 
same time, a study has pointed out that the 
recruitment of HDAC3 is linked with the main-
tenance of Burkitt lymphoma cell function [2], 
from which one can know that HDAC3 is related 
to the biological functions of tumor cells. On the 
other hand, in tumors, since the abnormal expres-
sion of microRNA (miRNA) is related to the 
development and metastasis of the disease, and 
treatment response as well as the overall survival 
of patients, miRNA is considered to be an impor-
tant signaling molecule [16]. As early as 2002, 
there was a relevant report about miRNAs in lym-
phoid malignancies [17]. In recent years, studies 
have found that miR-101 is a type of tumor sup-
pressor gene, which can inhibit the biological 
functions of colon cancer cells [18], prostate can-
cer [19], lung cancer cells [20], and other tumor 
cells. In addition, Ferreira et al [21] found that 
miR-101 was expressed at a lower level in the 
lymph node tissue of BL patients. However, it is 
not clear about the effect of miR-101 on the bio-
logical function of BL cells. Therefore, this study 
explored the effects of transcription factors TCF3 
and miR-101 on the biological functions of BL 
cells in vitro and the determined the relationship 
between TCF3, HDAC3, and miR-101. This study 
aims to reveal the effect of TCF3 on the pathogen-
esis of Burkitt lymphoma and provide a reliable 
basis for clinical treatment.

Materials and methods

Tissue sample

We collected the tumor tissues from BL patients who 
were diagnosed and treated in our hospital from 
June 2018 to December 2020, and lymph node tis-
sues from patients with reactive lymph node hyper-
plasia (RLNH) were collected during the same 
period. All patients signed an informed consent 
form about this study. This study was approved by 
the clinical trial ethics committee of our hospital and 
strictly followed the ‘Declaration of Helsinki’.

Cell culture and transfection

Three BL cell lines (Namalwa, Raji, and Daudi 
cells) and human B lymphocyte cells (OCI-LY1) 
were all purchased from Shanghai Institutes for 
Biological Sciences (China), all of which were cul-
tured in DMEM (Gibco, USA) medium containing 
10% fetal bovine serum (FBS; Gibco, USA), and 
incubated at 37°C and 5% CO2.

We collected Namalwa, Raji, and Daudi cells in 
the logarithmic growth phase to prepare a single 
cell suspension and transfer it into a plate with 6 
wells. Transfection was performed when the cells 
were cultured to a confluency of 50% to 60%. 
According to the operating instructions of 
Lipofectamine2000 (Invitrogen, USA), TCF3 
siRNA (si-TCF3; 5′-AAGCAACAAAACAT 
ACACT-3′), HDAC3 siRNA (si-HDAC3; 5ʹ- 
GAUGCUGAACCAUGCACCUTT-3ʹ), miR-101 
mimics (5ʹUACAGUACUGUGAUAACUGAA-3ʹ- 
and 5ʹ-UUCAGUUAUCACAGUACUGUA-3ʹ-), 
and negative controls (si-NC, NC mimics) were 
transfected into Namalwa, Raji, and Daudi cells, 
respectively, and then the plates were placed in 
a CO2 incubator at 37°C for 6 hours, then we 
checked the cell status, and continued to culture 
them for 24 hours. TCF3 siRNA, HDAC3 siRNA, 
miR-101 mimics, and the control sample were all 
synthesized by Guangzhou RiboBio Co., LTD 
(Guangzhou, China).

qRT-PCR

The TRizol method was used to extract total RNA 
from tissues and cells, and a miRNA extraction 
and isolation kit (Tiangen, China) was used to 
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extract miRNA. After detecting the concentration 
and purity of RNA, Random Primer Reverse 
Transcription Kit (Thermo, USA) was used to 
reversely transfer the mRNA to cDNA, and the 
miRNA cDNA first-strand synthesis kit (Tiangen, 
China) was used to synthesize the miRNA cDNA. 
The expression levels of TCF3, HDAC3, and miR- 
101 were detected following the instruction of the 
SYBR GREEN kit (TaKaRa, Japan). GAPDH and 
U6 were chosen as internal control controls, and 
the experiment set 6 replicates. The experimental 
data were dealt with the 2−ΔΔCt method to calcu-
late the relative expression of target genes. The 
primer sequences are in Table 1.

MTT experiment

The transfected cells were inoculated in a plate 
with 96 wells at a density of 5000 cells/well. After 
culturing for 24 h, 48 h, and 72 h respectively, 
20 μL of 5 mg/mL MTT solution was added to 
each test well, and then the plates were continued 
to cultivate for 4 h in the incubator. Later, the 
supernatant was discarded, 150 μL of DMSO was 
added, and shaken for 15 minutes to measure the 
absorbance of each well with a wavelength of 
570 nm using a microplate reader.

Apoptosis detection

The transfected cells of each group were digested 
into centrifuge tubes by trypsin. The cells were 
washed twice with pre-cooled sterile PBS, and the 
cell concentration was adjusted to 5 × 105 cells/ 
mL. 200 μL of cell suspension was extracted to add 
with 10 μL of Annexin V-FITC, and then added 

with 10 μL of 20 mg/L PI solution, incubated for 
10 min at room temperature in the dark. Later, 
500 μL of PBS was added to detect the cell apop-
tosis through flow cytometry.

Cell cycle detection

We collected the transfected cells of each group 
with a cell number of 1 × 106 and rinsed the 
cells twice with pre-cooled sterile PBS. The cells 
were fixed with 70% ethanol at 4°C overnight. 
Later, the cells were washed twice with pre- 
chilled PBS and added PI solution to each well 
to incubate for 15 min in the dark at room 
temperature, and then the cell cycle was detected 
by flow cytometry.

Co-immunoprecipitation (Co-IP)

After lysing the cells with RIPA lysate, we took the 
cell lysis of 1 mg/mL protein concentration to mix 
with the protein G beads (10003D, invitrogen, USA) 
at 4°C for 1.5 h to remove nonspecific binding. After 
centrifugation at 1000 g at 4°C, the supernatant was 
transferred to a new EP tube and incubated with 
IgG or target protein antibody TCF3 (Abcam, UK) 
at 4°C overnight. On the second day, 24 μL 50% 
protein G beads were added to incubate at 4°C for 
2 h. The beads were washed for 5 times in the lysate, 
centrifuged at 2000 g at 4°C to discard the super-
natant, added the same volume of the beads with 
2 × SDS loading to heat at 100°C for 5 min and its 
liquid was collected, then the further Western blot 
experiment was performed.

Chromatin immunoprecipitation (ChIP)

After treating the Namalwa cells with 4% formal-
dehyde for 10 min, they were washed with PBS 
three times, and SDS lysis buffer was added for 
lysis. After sonication, the primary antibody was 
added to incubate the precipitated protein-DNA 
complex. Then we used high-salt, low-salt, and 
LiCl buffer to wash, performed the elution buffer 
to collect the chromatin fragments, and amplified 
the DNA fragments co-precipitated with the 

Table 1. Primer sequence.
RNA Sequences(5ʹ- to 3ʹ-)

TCF3 F: 5ʹ- CCAGACCAAACTGCTCATCCTG
R: 5ʹ- TCGCCGTTTCAAACAGGCTGCT

miR-101 F: 5ʹ- GGGTGGCCATTGCTAATGCT
R: 5ʹ-GCACTCAGGGTAGGTCAT

HDAC3 F: 5ʹ- GAGTTCTGCTCGCGTTACACAG
R: 5ʹ- CGTTGACATAGCAGAAGCCAGAG

U6 F: 5ʹ- CTCGCTTCGGCAGCACAT
R: 5ʹ- TTTGCGTGTCATCCTTGCG

GAPDH F 5ʹ-CGGAGTCAACGGATTTGGTCGTAT-3’
R 5ʹ-AGCCTTCTCCATGGTGGTGAAGAC-3’
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protein by PCR. Finally, the PCR products were 
detected by agarose electrophoresis.

Western blot

After transfecting for 24 h, the cells were lysed 
with cell lysate, and the total protein was 
extracted and the protein concentration was 
determined with the BCA kit (Thermo, USA). 
The protein was then separated by 10% SDS- 
PAGE and transferred to the PVDF membrane. 
After being blocked by 5% skimmed milk at 
room temperature for 1 h, the primary antibody 
TCF-3 (ab229605, Abcam, UK), Akt (ab38449, 
Abcam), p-Akt (ab18785, Abcam), mTOR 
(ab2732, Abcam), p-mTOR (ab109268, Abcam), 
and β-actin (No.66009–1, Proteintech, USA) 
were added and incubated overnight at 4°C. 
After washing the membrane 3 times, the sec-
ondary antibody was added and incubated for 
1 h at room temperature. After washing the 
membrane another 3 times, 
a chemiluminescence reagent (Gibco, USA) was 
added to develop the protein and placed in the 
gel imaging system to collect the image. We 
employed Image J software to analyze the gray 

level of the protein band and selected β-actin as 
the internal reference to calculate the protein 
relative expression.

Statistical analysis

The experimental data were analyzed by SPSS 26.0 
software. The data following the normal distribu-
tion between the two groups were analyzed by an 
independent sample T-test. One-way analysis of 
variance was used for comparison between multi-
ple groups. The results were expressed as mean ± 
standard deviation (SD). p < 0.05 was used as the 
criterion of the significance of the difference.

Result

Up-regulation of the TCF3 and down-regulation 
of the miR-101 in Burkitt lymphoma

QRT-PCR was used to detect the expression of 
TCF3 and miR-101 in BL tissues and lymphoma 
cells. The results showed that when comparing to 
the RLNH tissue and lymphocyte OCI-LY1, the 
expression of TCF3 in BL tissues and lymphoma 
cells (Namalwa, Raji, Daudi) was dramatically 
higher, and the expression of miR-101 was notably 

Figure 1. The expression of TCF3 and miR-101 in Burkitt lymphoma tissues and lymphoma cells.
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lower (P < 0.01; Figure 1(a-c)). At the same time, 
the protein expression of TCF3 in Namalwa, Raji, 
and Daudi cells was also dramatically higher than 
that in OCI-LY1 cells (P < 0.01), with the highest 
expression in Namalwa cells and the lowest 
expression in Daudi cells (Figure 1(d-e)). These 
results showed that TCF3 and miR-101 may be 
involved in the occurrence of Burkitt lymphoma.

A: Determination of the expression of TCF3 and 
miR-101 in Burkitt lymphoma (BL) tissues and 
lymph node reactive hyperplasia tissues (RLNH) 
using qRT-PCR, **p < 0.01 vs. RLNH group; B: 
Determination of the TCF3 expression in the lym-
phoma cell lines (Namalwa, Raji, Daudi) and lym-
phocytes (OCI-LY1) using qRT-PCR; C: 
Determination of the expression of miR-101 using 
qRT-PCR; D: Evaluation of the expression of TCF3 
protein using Western blot; E: Protein quantitative 
grayscale statistics, **p < 0.01 vs. OCI-LY1 group.

Inhibition of the lymphoma cell proliferation and 
promotion of its apoptosis by TCF3 knockdown

To further determine the function of TCF3 in 
Burkitt lymphoma, we knocked down TCF3 in 
Namalwa and Raji cells and tested its influence 
on cell proliferation, apoptosis, and cell cycle. 
First, qRT-PCR was used to verify the transfection 
efficiency of TCF3 siRNA in cells, which can nota-
bly reduce the expression of TCF3 in BL cells 
(P < 0.01; Figure 2(a)). Subsequently, after knock-
ing down the TCF3, the proliferation rate of lym-
phoma cells was dramatically lower, while the 
apoptosis rate was distinctly higher (P < 0.01). 
And the proportion of cells in the G2 phase sig-
nificantly increased (P < 0.01), indicating that the 
cells were blocked in the G2 phase and were 
unable to undergo mitosis (Figure 2(b-d)).

A study has shown that the expression of p-AKT 
and p-mTOR may be a potential reference and inde-
pendent prognostic indicator for the diagnosis of 
pediatric BL [22]. Therefore, we interfered with the 
expression of TCF3 in Namalwa and Raji cells and 
detected the expression of p-Akt and p-mTOR. When 
comparing to the si-NC group, the ratios of p-Akt/Akt 
and p-mTOR/mTOR in BL cells were significantly 
decreased after knocking down TCF3 (P < 0.01; 
Figure 2(e-f)). These results indicated that interference 
with TCF3 expression can inhibit BL cell proliferation 

and cycle progression, promote cell apoptosis, and 
inhibit the activity of the Akt/mTOR pathway.

A: Evaluation of the expression of TCF3 in 
Namalwa and Raji cells after transfection of TCF3 
siRNA using qRT-PCR; B: Assessment of the prolif-
eration rate using MTT; C: Evaluation of cell apop-
tosis using flow cytometry; D: Determination of the 
cell cycle using flow cytometry; E: Assessment of the 
expression of Akt/mTOR pathway in Namalwa cells 
using Western blot; F: Determination of the expres-
sion of Akt/mTOR pathway in Raji cells using 
Western blot, **p < 0.01 vs. si-NC group.

Inhibition of the lymphoma cell proliferation and 
promotion of the apoptosis by miR-101 
over-expression

Furthermore, we detected the influence of miR- 
101 over-expression in Namalwa cells and Raji 
cells by overexpressing the miR-101. The qRT- 
PCR results showed that the expression of miR- 
101 in the cells transfected with miR-101 mimics 
was dramatically increased (P < 0.01), indicating 
that the overexpression of miR-101 was success-
ful (Figure 3(a)). When comparing to the NC 
mimics group, miR-101 overexpression can sig-
nificantly inhibit the proliferation of Namalwa 
and Raji cells and promote cell apoptosis, mean-
while, the proportion of cells in the G2 phase is 
notably higher, while the proportion of cells in 
the S phase is distinctly lower (P < 0.01; Figure 3 
(b-d)). And after overexpression of miR-101, the 
expression levels of Akt and mTOR in cells 
showed no obvious difference, while the ratios 
of p-Akt/Akt and p-mTOR/mTOR decreased dis-
tinctly (P < 0.01; Figure 3(e-f)). These results 
indicated that overexpression of miR-101 can 
inhibit BL cell proliferation and cycle progres-
sion, promote cell apoptosis, and suppress the 
activation of the Akt/mTOR pathway.

A: Detection of the expression of miR-101 in 
Namalwa and Raji cells transfected with miR- 
101 mimics using qRT-PCR; B: Assessment of 
the proliferation rate using MTT; C: Evaluation 
of the apoptosis using flow cytometry; D: 
Detection of the cell cycle using flow cytometry; 
E: Evaluation of the Akt/mTOR pathway protein 
in Namalwa cells using Western blot; F: 
Assessment of Akt/mTOR pathway protein 
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expression in Raji cells using Western blot, 
**p < 0.01 vs. NC mimics group.

Up-regulation of the miR-101 expression by 
knocking down HDAC3 or TCF3

After determining the functions of TCF3 and 
miR-101 in lymphoma cells, we further exam-
ined their molecular mechanisms. First, we 
used qRT-PCR to detect the expression of 
HDAC3 in Burkitt lymphoma cell lines OCI- 
LY1, Namalwa, Raji, and Daudi and found that 

the expression of HDAC3 in lymphoma cells 
was notably upregulated (P < 0.01), with the 
highest expression in Namalwa cells (Figure 4 
(a)). Subsequently, after interfering with 
HDAC3, its expression was distinctly decreased 
in the lymphoma cells Namalwa and Raji cells 
(P < 0.01; Figure 4(b)). After successful trans-
fection, we found that knockdown of HDAC3 
can up-regulate the expression of miR-101 in 
Namalwa and Raji cells, and knockdown of 
TCF3 can also up-regulate the expression of 
miR-101 (P < 0.01; Figure 4(c,d)), which 

Figure 2. Influence of BL cell proliferation, apoptosis, cell cycle and Akt/mTOR pathway by knocking down TCF3.
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showed that HDAC3 and TCF3 were negatively 
correlated with miR-101 expression in BL.

A: Determination of the expression of HDAC3 
using qRT-PCR, **p < 0.01 vs. OCI-LY1 group; B: 
Evaluation of the expression of HDAC3 using 
qRT-PCR; C: Assessment of the expression level 
of miR-101 in cells after HDAC3 knockdown 
using qRT-PCR; E: Assessment of the expression 
level of miR-101 in cells after TCF3 knockdown 
using qRT-PCR; **p < 0.01 vs. si NC group.

Both TCF3 and HDAC3 can bind to the miR-101 
promoter
Histone acetylation will promote the specific bind-
ing of transcription factors to DNA binding sites 
during gene transcription, thereby activating gene 
transcription. Therefore, we used Co-IP to detect 
the interaction between HDAC3 and TCF3 in 
order to further study the relationship between 
HDAC3, TCF3, and miR-101. The results showed 
that TCF3 antibodies can bind to HDAC3 protein 

Figure 3. The effect of miR-101 on lymphoma cell proliferation, apoptosis, cell cycle and Akt/mTOR pathway.
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in Namalwa and Raji cells (Figure 5(a)). 
Furthermore, we performed ChIP experiments to 
determine the combination of HDAC3, TCF3, and 
miR-101 promoters. The results showed that TCF3 

and HDAC3 can be enriched in the miR-101 pro-
moter region (Figure 5(b)).

A: Verification of the interaction between HDAC3 
and TCF3 in Namalwa and Raji cells using Co-IP; IP, 

Figure 4. The expression level of miR-101 after knocking down HDAC3 and TCF3.

Figure 5. The relationship between TCF3, HDAC3 and miR-101.
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immunoprecipitation; IB, immunoblotting; B 
Electropherogram of ChIP detection of TCF3 and 
HDAC3 enrichment in different promoter regions 
of miR-101; M, Marker; no Ab, no antibody.

Discussion

The biological characteristic of tumor cells is their 
rapid proliferation, so it must have 
a corresponding anabolic rate to meet the require-
ments of its growth and development [23], so the 
cell metabolism change is one of the signs of 
tumor cells. Cancer metabolic reprogramming 
involves three basic changes, including changes 
in biological performance, energy utilization, and 
biosynthesis and redox balance efficiency, all of 
which together improve the adaptability of cells, 
thereby providing the selectivity advantage for 
tumors [24]. The cell biological performance 
change is the most direct change of tumor cells, 
including proliferation, migration, invasion, and 
so on. According to the other research, TCF3 has 
a basic helix-loop-helix (B-HLH) structure, and it 
can contact the main groove of DNA through its 
HLH domain homodimer and basic region, and 
then start the gene expression [25]. The accumula-
tion of TCF3 is generally related to the growth and 
development of tumor cells [26], so TCF3 is con-
sidered to be a transcription factor that regulates 
tumor cell proliferation, migration, and invasion 
[9]. At the same time, studies have found that 
silencing the expression of TCF3 can greatly 
reduce the possibility of forming the tumor of 
breast cancer, leading to a decrease in tumor 
growth rate [27]. In this study, TCF3 was found 
to be up-regulated in Burkitt lymphoma tissues 
and cells, and when TCF3 was knocked down, it 
was observed that the proliferation rate and cell 
viability of BL cells were distinctly lower, and the 
apoptosis rate was notably higher, suggesting that 
the rapid growth and development of Burkitt lym-
phoma cells is related to the high expression of 
TCF3.

miR-101 has been confirmed to be closely 
related to cell proliferation, apoptosis, and cell 
cycle. It has been recognized that it can inhibit 
tumor proliferation by regulating several target 
genes [28], for example, miR-101 can directly 
inhibit cell proliferation by reducing the 

expression of zeste homolog 2 (EZH2) enhancer 
in lung cancer and embryonic rhabdomyosar-
coma (eRMS) [29]. At the same time, it has 
been confirmed that miR-101 directly increases 
breast cancer cell apoptosis by reducing the 
expression of Janus kinase (Jak2) [30]. A study 
has also found that miR-101 can inhibit cell pro-
liferation and promote cell apoptosis by regulat-
ing the phosphorylation of key proteins PI3K, 
PTEN, AKT, and mTOR in the Akt/mTOR path-
way [31], which indicated that miR-101 is the 
gene that can inhibit tumor development. In 
this study, it was found that the expression of 
miR-101 in Burkitt lymphoma tissues and cells 
was down-regulated, but when the up-regulating 
its expression, the biological activities of Burkitt 
lymphoma cells, such as proliferation, cell viabi-
lity, etc. and the related proteins of Akt/mTOR 
pathway were distinctly suppressed. In addition, 
the up-regulation of miR-101 after interference 
with TCF3 expression indicates that there is 
a relationship between these two. These results 
suggest that TCF3 may be involved in the patho-
genesis of BL through increasing the miR-101 
expression.

Further we explored the mechanisms by 
which TCF3 mediates BL disease development. 
It is well known that transcription factors need 
to recruit DNA modifying enzymes to function 
[32]. HDAC3, an important class of epigenetic 
regulation and modification enzymes, is widely 
present in the nucleus and essential in regulating 
various pathophysiological processes. It has been 
pointed out that the accumulation of HDAC3 is 
directly related to the promotion of tumor 
occurrence and development [33]. Cao et al. 
found that inhibiting HDAC3 can be used to 
inhibit the growth and development of tumor 
cells and has the potential to treat tumor- 
related diseases [34]. Therefore, this study firstly 
discovered the interaction between TCF3 and 
HDAC3 through the Co-IP experiment. 
Knocking down HDAC3 can also up-regulate 
the expression of miR-101, so there is 
a negative correlation between the expression 
of HDAC3 and miR-101 in Burkitt lymphoma 
cells. Further ChIP experiment revealed that 
TCF3 and HDAC3 could be enriched in the 
miR-101 promoter region. It is thus 
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hypothesized that HDAC3 is the key mediator of 
TCF3 affecting the expression of miR-101. So 
far, it can be seen that the highly expressed 
transcription factor TCF3 in Burkitt lymphoma 
can recruit HDAC3 in the miR-101 promoter 
region, inhibit miR-101 expression, and regulate 
the activity of the Akt/mTOR pathway, thereby 
improving the biological performance of Burkitt 
lymphoma cells.

Conclusion

In summary, TCF3 can bind to HDAC3 to down-
regulate miR-101 expression, which in turn regu-
lates Akt/mTOR signaling pathway activity, 
thereby inhibiting the proliferation of BL cells 
and promoting cell apoptosis. This study suggests 
that TCF3 can be a biological marker of BL and 
may be a potential therapeutic target for this dis-
ease. However, the potential target genes that miR- 
101 may regulate in BL and its relationship with 
the clinicopathological features of BL need to be 
further explored.

Highlight

(1) The expression of TCF3 and HDAC3 was 
up-regulated in Burkitt lymphoma (BL), 
and the miR-101 expression was down- 
regulated.

(2) Knockdown of TCF3 can inhibit BL cell 
proliferation and viability, but promote cell 
apoptosis.

(3) Low expression of TCF3 inhibits Akt/ 
mTOR pathway activity.

(4) TCF3 combined with HDAC3 down- 
regulates the expression of miR-101.
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