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Abstract: Liver cancer is one of the most common malignant tumors in digestive system with poor prognosis and 
high mortality. Recent researches suggested the important role of TREM2 in various cancers. This study aimed 
at investigating the effect of TREM2 siRNA on cell proliferation, apoptosis and cell circle distribution of two liver 
cancer cell lines, 97H and HepG2 cells with significant expression level of TREM2. 25 liver cancer samples contain-
ing tumor tissues and normal tissues were detected for the TREM2 expression level using real-time PCR. 97H and 
HepG2 cells were taken out for the following study. CCK8 assay was preformed to evaluate the cell proliferation. 
Cell apoptosis and cell cycle of 97H and HepG2 cells were identified using flow cytometry. In addition, apoptosis 
and cell cycle related proteins caspase3, Bax, Bcl2, PCNA, CDK1 and CDC25C were measured for the expression 
level by using Western blot. Furthermore, in vivo study using nude mice was evaluated for the inhibition ability of 
TREM2 siRNA on tumor formation of 97H cells. As a result, expression of TREM2 exhibited a higher level in tumor 
tissues than that in normal tissues. The cell proliferation of 97H and HepG2 cells was inhibited by TREM2 siRNA 
time-dependently. Besides, TREM2 siRNA induced cell apoptosis and arrested cell cycle at S phase effectively. The 
regulation of TREM2 siRNA on the proteins revealed the possible mechanism involved in the cell apoptosis and cell 
cycle. The tumor size obtained from in vivo study indicated the inhibition capability of TREM2 siRNA on the forma-
tion of tumor. In conclusion, TREM2 siRNA inhibited cell proliferation of human liver cancer cells 97H and HepG2 by 
targeting caspase/Bcl and CDK1 signaling pathway, suggesting the potential therapy using TREM2 siRNA for liver 
cancer treatment.
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Introduction

Liver cancer is one of the most common malig-
nant tumors in digestive system with poor prog-
nosis and high mortality. As the third of cancer 
death rate globally, liver cancer threaten the 
health and life of human beings [1]. At the cur-
rent stage, treatment of liver cancer is mainly 
surgery, which is effective against early solid 
tumor [2]. However, it is difficult for patients 
with recurrence, advanced stage or minimal 
disease to be cured. Therefore, a new molecu-
lar marker for early diagnosis and treatment in 
clinic is needed currently. Triggering receptors 
expressed on myeloid cells 2 (TREM2) is com-
posed of a variant-type extracellular domain, a 
charged transmembrane domain and a short 
cytoplasmic tail. It belongs to a family of trans-

membrane receptors [3]. Mutation of TREM2 
was reported in nervous system leading to 
Alzheimer’s disease exhibited as declined neu-
rotransmitter function [4, 5]. Besides, Nasu-
Hakola characterized by skeletal and psychotic 
abnormalities caused by mutation of TREM2 
was also reported [6, 7]. The different functions 
of mutated TREM2 in central nervous and bone 
remodeling system indicate its context-related 
effect. In addition, TREM1 which is one of the 
TREM family was demonstrated as a tumor pro-
moting factor in human lung cancer [8, 9], colon 
cancer [10] and hepatocellular carcinoma 
recently [11, 12]. In view of the barely research 
on the TREM2 in liver cancer, therefore, we 
attempted to investigate the association of 
TREM2 with human liver cancer and reveal the 
mechanism involved.
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In this study, human liver cancer cell lines  
97H and HepG2 with high expression level of 
TREM2 were selected. Cells transfected with 
TREM2 siRNA were detected for the cell prolif-
eration using CCK8 assay. Flow cytometry was 
employed to determine the cell apoptosis and 
cell circle distribution of liver cancer cells. The 
expression levels of caspase3, Bax, Bcl2, 
PCNA, CDK1 and CDC25C were measured 
using Western blot for the further investigation 
of the mechanism involved in cell apoptosis 
and cell cycle. In addition, the effect of TREM2 
siRNA on the tumor progression was evaluated 
by nude mice inoculated with 97H cells 
subcutaneously.

Materials and methods

Patients and tissue samples

The gene expression of TREM2 in 25 tissue 
samples were measured by real-time PCR, 
among which four tissue samples were detect-
ed using Western blot. Each sample including 
tumor tissue and normal tissue was collected 
from the same patient with complete clinical 
and pathological follow-up data. The study pro-
tocol was approved by the local independent 
ethical committee.

Cell culture and transfection

97H and HepG2 cells were cultured in DMEM 
containing 10% FCS and 1% 100× mycillin  
and incubated in 5% CO2 at 37°C. Cell viability 
was detected at 95% through tryphan blue 
stain. Then cells were digested and seeded into 
6-well plate (5×105 cells/well) before transfec-
tion. LipofectamineTM 2000 (Invitrogen, Shang- 
hai, China) was used to transfect 5 μL TREM2 
siRNA or negative control siRNA into 97H and 
HepG2 cells, respectively. After the incubation 
for 48 h, transfected cells were collected and 
processed for cell viability, apoptosis, cycle and 
Western blot assay. 

Western blot assay

Every 20 mg tissue samples were cut into piec-
es and mixed with 250 μl histiocyte lysis buffer 

(RIPA, solarbio, Shanghai) containing 0.01% 
protease inhibitor cocktail (Sigma, Shanghai, 
China). While cultured or transfected cells were 
washed by 1×PBS for twice, followed by the 
lysis at 4°C. After fully lysed, samples were cen-
trifuged at 12,000 RCF for 15 min at 4°C and 
the supernatant was collected. BCA protein 
quantification kit (BCA, thermo, Shanghai) was 
used to quantify the protein contents. Then tis-
sue and cell samples were run on 12% (85 μg/
well) or 10% (25 μg/well) SDS-PAGE gel, respec-
tively, and transferred to a nitrocellulose filter 
membrane (Millipore, Shanghai, China) electro-
phoretically. Blots were blocked with 5% skim 
milk at room temperature for 1 h, followed by 
the incubation with anti-TREM2 (Abcam), PCAN 
(CST), CDC25C (Abcam), CDK1 (Abcam), cas-
pase3 (Abcam), Bax (Santa), Bcl2 (Santa) and 
GAPDH (CST) antibodies, and then incubated 
with goat anti-mouse or anti-rabbit secondary 
antibody (Beyotime, Shanghai, China). En- 
hanced chemiluminescence (ECL, Thermo 
Scientific, Shanghai, China) was used to detect 
the blots visually. 

Real-time PCR assay

Total RNA was extracted from tissue samples 
or cultured cells and quantified by using Trizol 
Reagent (Invitrogen). Reverse transcription kit 
(Fermentas, Shanghai) was used to synthesis 
cDNA through a total volume of 25 μl (12 μl 
RNA-primer Mix, 5 μl 5×RT reaction buffer, 1 μl 
25 mM dNTPs, 1 μl 25 U/μl RNase inhibitor, 1 μl 
200 U/μl M-MLV Rtase, 1 μl Oligo(dt)18 and 4 μl 
DNase-free ddH2O). Then cDNA was amplified 
through a total PCR system of 25 μl (12.5 μl 
SYBR Green Mix, 0.5 μl forward primer, 0.5 μl 
reverse primer, 9.5 μl ddH2O and 2 μl cDNA 
template) with the PCR conditions consisted of 
10 min at 95°C, and then 15 sec at 95°C and 
45 sec at 60°C for 40 cycles. Amplification 
kinetic curves were obtained through 15 sec at 
95°C, 1 min at 60°C, 15 sec at 95°C and 15 
sec at 60°C. Primers used for the amplification 
of TREM2 and GAPDH were listed in Table 1.

Cell proliferation assay using CCK8

Cultured 97H and HepG2 cells were trypsinized 
and diluted to 1~5×104 cells/mL. Then cells 
were plated into 96-well plates (1~5×103 cells/
well) and incubated at 37°C for 12 h, followed 
by the transfection with TREM2 siRNA or nega-
tive control siRNA, respectively. Transfected 
cells in each well were mixed with 100 μl DMEM 

Table 1. Primers used in RT-PCR analysis
Gene Primers sequence
TREM2 Forward 5’-TGGCACTCTCACCATTACG-3’

Reverse 5’-CCTCCCATCATCTTCCTTCAC-3’
GAPDH Forward 5’-CACCCACTCCTCCACCTTTG-3’

Reverse 5’-CCACCACCCTGTTGCTGTAG-3’



TREM2 siRNA against liver cancer

4320 Int J Clin Exp Pathol 2016;9(4):4318-4328

containing 10% CCK-8 (Dojindo Biochem) at 0, 
24, 48 and 72 h, and then incubated in 5% CO2 
at 37°C for 1 h. The OD450nm of cell suspension 
was measured using a spectrophotometer in 
order to evaluate the cell viability of 97H and 
HepG2 cells.

Cell apoptosis assay

Transfected cells were formed single cell by 
0.25% trypsin and washed by 10% PBS, fol-
lowed by the centrifugation at 1000 RCF for 5 
min. Supernatant was discarded and then the 
cells were incubated with Annexin-V fluorescein 
isothiocyanate (FITC) apoptosis detection Kit 

(BD Biosciences) for 10 min at room tempera-
ture without light. Cell apoptosis rate was mea-
sured and the data was obtained using flow 
cytom etry (FACSCalibur, BD Biosciences).

Cell cycle distribution

After transfection, 97H and HepG2 cells were 
digested and washed. Samples were fixed by 
70% pre-cooled ethanol for 12 h and RNA was 
removed by using 1 mg/ml RNase A. Then cells 
were stained with propidium iodide (PI) for 10 
min and the DNA content was measured using 
flow cytometry so as to determine the propor-
tion of cells in each stage of cell cycle.

Figure 1. Selection of liver cancer cell lines with high expression level of TREM2 from human liver tumor. A. The gene 
expression level of TREM2 in liver tumor tissues and normal liver tissues collected from 25 liver cancer patients 
was measured using real-time PCR, respectively. Each tumor sample and normal sample was obtained from the 
same patient. **P < 0.01, compared with the normal tissue. B, C. The expression level of TREM2 in four liver tumor 
samples was measured by Western blot. **P < 0.01, ***P < 0.001, compared with the normal tissue (n=3). D, E. 
Western blot was used to detect the expression level of TREM2 in human liver cancer cell lines 97L, 97H, HepG2, 
7721, 7404 and HuH7. F. The gene expression levels of TREM2 in the six liver cancer cell lines were also detected 
by real-time PCR.
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Tumor formation assay using nude mice

Cultured 97H cells tranfected with negative 
control siRNA or TREM2 siRNA respectively 
were digested and diluted to 2 × 107 cells/ml. 
12 nude mice were divided into 2 groups aver-
agely and randomly, followed by the injection of 
100 μl cell suspension. Mice were kept in 
respective cages with standard food and water 
for 1-2 weeks. After tumor formed, the tumor 
size was measured using a vernier caliper every 
3 days. Then the mice were sacrificed at day 33 
and the tumors were weighted on a digital 
balance.

Statistical analysis

Data were expressed as mean ± standard devi-
ation and analyzed using t-test. GraphPad 
Prism 5.0 software was used to perform and 
analyze the data. Real-time PCR data was ana-
lyzed using ABI Prism 7300 SDS Software.

Results

Screen of liver cancer cell line with high ex-
pression level of TREM2

According to the gene expression level of 
TREM2 measured by real-time PCR in 25 liver 

cancer patients (Figure 1A), there was signifi-
cant difference presented between normal tis-
sues and tumor tissues (P < 0.01). Besides, 
Western blot was used to detect the TREM2 
expression levels in 4 tissue samples from liver 
cancer patients (Figure 1B and 1C). Similarly, 
an obvious difference was observed in cancer 
tissues and normal tissues (P < 0.01 or P < 
0.001). Then the expression level of TREM2 in 
various human liver cancer cell lines including 
97L, 97H, HepG2, 7721, 7404 and HuH7 was 
measured using both Western blot and real-
time PCR (Figure 1D-F). As a result, 97H, 
HepG2 and HuH7 cells exhibited high expres-
sion levels of TREM2. However, the gene 
expression of TREM2 in HuH7 cells was not as 
high as that in 97H or HepG2 cells. Therefore, 
human liver cancer cell lines 97H and HepG2 
were selected for further study of the possible 
mechanism involved in the siRNA interference 
against liver cancer.

TREM2 siRNA inhibits cell proliferation

The interference effect of TREM2 siRNA on 97H 
and HepG2 cells was determined using both 
Western blot and real-time PCR. As shown in 
Figure 2A and 2B, the expression level of 
TREM2 declined significantly in 97H and HepG2 

Figure 2. Effect of TREM2 siRNA on the cell viability in liver cancer cell lines 97H and HepG2. A, B. Western blot 
was used to detect the expression of TREM2 in 97H and HepG2 cells after the treatment of TREM2 siRNA. *P < 
0.05, ***P < 0.001, compared with the negative control group (n=3). C. The expression level of TREM was also 
measured using real-time PCR. D. The effect of TREM2 siRNA on the cell proliferation of 97H cells was evaluated 
through CCK8 assay. ***P < 0.001, compared with the negative control group (n=3). E. Cell proliferation of HepG2 
cells was inhibited by TREM2 siRNA with a time-dependent manner. ***P < 0.001, compared with the negative 
control group (n=3). 
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cells (P < 0.05 or P < 0.001). The gene expres-
sion of TREM2 also presented decrease with 
significant difference compared with negative 
control group (Figure 2C, P < 0.001), indicating 
the efficient interference ability of TREM2 
siRNA. Then CCK8 assay was employed to 
detect the cell viability of 97H and HepG2 cells 
so as to evaluate the inhibition effect of TREM2 
siRNA. Compared with the cell viability in the 
negative control groups, that of TREM2 siRAN 
transfected 97H and HepG2 cells declined with 
a time-dependent manner (Figure 2D and 2E, P 

< 0.001), indicating the inhibited cell prolifera-
tion due to TREM2 siRNA.

TREM2 siRNA induces cell apoptosis

Flow cytometry was used to evaluate the cell 
apoptosis of 97H and HepG2 cells after the 
transfection with TREM2 siRNA for 48 h. Cell 
apoptosis induced by TREM2 siRNA was detect-
ed using Annexin-V FITC/PI double staining 
visually (Figure 3A and 3B). The apoptosis rate 
shown in Figure 3C was calculated from the 

Figure 3. Effect of TREM2 siRNA on the cell apopto-
sis in liver cancer cell lines 97H and HepG2. A. Ear-
ly apoptotic cells of 97H cells discriminated by Flow 
cytometry using Annexin V/PI double staining were 
shown in the lower right quadrant. B. Cell apopto-
sis in HepG2 cells was also evaluated by flow cy-
tometry. C. Cell apoptosis of 97H and HepG2 cells 
were induced by TREM2 siRNA. ***P < 0.001, 
compared with the negative control group (n=3).
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percentages of early apoptotic cells presented 
in the lower right quadrant of the histograms. 
As a result, the apoptosis rate of TREM2 siRNA 
transfected 97H cells increased to 21.57±3.14% 
in comparison with that of the negative control 
group which was 2.45±0.81% (n=3, P < 0.001). 
While the apoptosis rate of HepG2 cells also 
rose from 3.67±0.42% to 23.63±1.58% (n=3, P 
< 0.001) after the transfection, revealing the 
correlation of cell apoptosis associated with 
TREM2 siRNA.

TREM2 siRNA arrests cell cycle

After the transfection for 48 h, flow cytometer 
was also used to analysis the cell circle distri-
bution of 97H and HepG2 cells. As shown in 
Figure 4A and 4B, the cell count in each stage 
was presented visually and the cell circle dis- 
tribution was calculated and exhibited in Figure 
4C and 4D. According to the results, the  
percentage of G2 phase in the TREM2 siRNA 
treated 97H cells dropped significantly from 

Figure 4. Effect of TREM2 siRNA on the cell cycle in liver cancer cell lines 97H and HepG2. A. Cell cycle distribution 
of 97H cells after the transfection of CCL2 siRNA was detected using flow cytometry. B. Cell cycle of HepG2 cells was 
also measured by flow cytometry. C. Effect of TREM2 siRNA on the cell circle distribution in 97H cells was detected 
by flow cytometry. **P < 0.01, compared with the negative control group (n=3). D. Cell cycle in HepG2 cells was ar-
rested by TREM2 siRNA. **P < 0.01, ***P < 0.001, compared with the negative control group (n=3).
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28.74±1.77% to 22.38±2.81% (n=3, P < 0.01) 
compared with the negative control group, 
while that of cells in S phase showed an 
increase from 24. 62.59±2.65% to 34.48± 
2.45% (n=3, P < 0.01). Similarly, there was also 
a decrease observed in the G2 phase of HepG2 
cells from 27.74±0.89% to 12.00±0.92% (n=3, 
P < 0.001), and the percentage of S phase rose 
from 28.16±0.95% to 38.67±1.28% dramati-
cally (n=3, P < 0.001), indicating the blocked 
cell circle distribution in S phase. What inter-
ested us is the increased percentage of G1 

pared with the negative control (n=3, P < 
0.001), corresponding to the results obtained 
from cell circle distribution assay. In addition, 
Western blot was also used to evaluate the 
change of cell apoptosis related protein cas-
pase3, Bax and Bcl2. As a result, caspase3 and 
Bax showed an increase in the expression level 
in both 97H and HepG2 cells significantly in 
comparison with the negative control (n=3, P < 
0.05, P < 0.01 or P < 0.001), while Bcl2 was 
down-regulated dramatically (n=3, P < 0.001). 
The up-regulation of the expression levels of 

Figure 5. Effect of TREM2 siRNA on the expression of cell apoptosis and cell 
cycle related proteins. A. The expression of PCNA, CDC25C, CDK1, caspase3, 
Bax and Bcl2 in 97H and HepG2 cells was exhibited by SDS-PAGE. B. Western 
blot was used to measure the expression levels of biological pathway related 
proteins in 97H cells. **P < 0.01, ***P < 0.001, compared with the negative 
control group (n=3). C. The protein expression levels were also detected by 
Western blot in HepG2 cells. **P < 0.01, ***P < 0.001, compared with the 
negative control group (n=3).

phase in transfected HepG2 
cells from 41.59±2.13 to 
48.02±0.98 (n=3, P < 0.01). 
While that of 97H cells 
showed a tendency to de- 
crease without significant dif-
ference compared with the 
negative control group. The 
difference between two cell 
lines might be caused by the 
different regulation effect of 
TREM2 siRNA on two cell 
lines. However, further study 
might be necessary to investi-
gate the potential relation-
ship between TREM2 and cell 
cycle in liver cancer cells.

TREM2 siRNA regulates the 
biological pathways related 
proteins

To further investigate the pos-
sible mechanisms involved  
in cell apoptosis and cell cy- 
cle affected by TREM2 siRNA, 
the expression levels of cell 
cycle related proteins PCNA, 
CDC25C and CDK1 were me- 
asured by Western blot, as 
well as the cell apoptosis 
related proteins caspase3, 
Bax and Bcl2. According to 
the results shown in Figure 
5B and 5C, expression levels 
of PCNA, CDC25C and CDK1, 
which were responsible for 
the regulation of cell cycle, 
exhibited down-regulation in 
both TREM2 siRNA transfect-
ed 97H and HepG2 cells with 
significant difference com-
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apoptotic-promoting proteins caspase3 and 
Bax, and down-regulated of anti-apoptotic pro-
tein Bcl2 eventually resulted in the cell apopto-
sis of 97H and HepG2 cells.

TREM2 siRNA suppressed growth of liver can-
cer in vivo

The tumor growth of liver cancer cells transfect-
ed with TREM2 siRNA was determined using 
nude mice in vivo. Mice subcutaneously inject-
ed with TREM2 siRNA or negative control siRNA 
transfected 97H cells were sacrificed on day 
33. Tumor volume was recorded every 3 days 
from day 12 and tumors were weighted on day 
33 after the sacrifice. As the result shown in 
Figure 6B, tumors in interference group were 
lighter than those in the negative control group 
(n=6, P < 0.05). In addition, the slower growth 
of tumor volume indicated the inhibition ability 
of TREM2 siRNA against liver tumor with a time-
dependent manner (n=6, P < 0.05 or P < 
0.001).

Discussion

Except for the key role of mutated TREM2 in 
NHD and Alzheimer’s disease, its immunoregu-

evaluated and the possible mechanism was 
investigated. Data obtained from our study 
demonstrated the inhibition capability of 
TREM2 siRNA on the cell proliferation of 97H 
and HepG2 cells through induced cell apopto-
sis and arrested cell cycle. Besides, delayed 
tumor formation and progression observed in 
the in vivo study using nude mice verified the 
inhibition of TREM2 siRNA against 97H cells, 
indicating the crucial role of TREM2 in liver 
cancer.

In order to gain further sight into the potential 
mechanism involved in the function of TREM2 
in liver cancer cells, cell apoptosis related pro-
teins caspase3, Bax and Bcl2 were investigat-
ed. Caspases belonging to cysteine protease 
family could be activated by apoptotic signal. 
Activated caspases act on peptide chain and 
split substrate, resulting in the apoptosis of 
cells [16]. Caspase3, as one of the effector cas-
pases, plays a direct role in cell apoptosis. 
Activation of caspase-activated deoxyribonu-
clease (CAD) induced by caspase3 was report-
ed in the degradation of DNA. CAD without 
activity combined with its inhibitor ICAD in nor-
mal cells. When apoptosis occurs, ICAD activated 

Figure 6. Effect of TREM2 siRNA on the growth of liver tumor in athymic nude 
mice. A, B. Mice were sacrificed on day 33 and tumors were weighted. *P < 
0.05, compared with the negative control group (n=6). C. TREM2 siRNA in-
hibited tumor growth time-dependently. *P < 0.05, ***P < 0.001, compared 
with the negative control group (n=6).

latory effects was demon-
strated as inhibition of the 
expression of cytokine and 
chemokine, leading to the 
decreased pro-inflammatory 
responses and promoted 
microglial phagocytosis aga- 
inst cell debris [13]. Besides, 
proinflammatory function of 
TREM2 was observed in bac-
terial infections [14], while its 
down-regulation of liver mac-
rophage was also reported 
[15], suggesting the context-
dependently cellular func-
tions of TREM2. In the current 
study, higher expression of 
TREM2 was detected in liver 
tumor tissue compared with 
normal tissue from the same 
patient (Figure 1), indicating 
the research value of TREM2 
in liver cancer. Thus, the 
effect of TREM2 on the prolif-
eration, apoptosis and cell 
cycle of liver cancer cell lines 
97H and HepG2 cells were 
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by caspase3 release CAD with nuclease activity 
[17]. In addition, nuclear lamina, which is 
responsible for the stability of chromatin, could 
be cut by caspase3 at a single site, leading to 
the degradation of chromatin [18]. Bcl2 gene 
located on 18q21 contains three exons and 
two open reading frames. Bcl2 with multiple 
highly conservative fragments including Bcl2 
homology-1 (BH1), BH2, BH3 and BH4 is mainly 
distributed in the nuclear membrane, endo-
plasmic reticulum and mitochondria membrane 
[19]. Antagonism exists between Bax and Bcl2 
both of which belong to B-cell lymphoma/leu-
kemia-2 family. Bcl2 harbors anti-apoptosis 
function inhibiting the release of apoptosis-pro-
moting substance from mitochondria and the 
activation of pro-apoptotic proteins caspase3, 
Bax and Bak [20, 21]. In correspondence with 
the cellular function, the up-regulated cas-
pase3 expression level in TREM2 siRNA treated 
97H and HepG2 cells indicated the activation 
of cell apoptosis, suggesting the vital role of 
TREM2 in the survival of liver cancer cells. 
Similarly, the increased Bcl2 and declined Bax 
also demonstrated the cell apoptosis induced 
by TREM2 siRNA, revealing the potential mech-
anism involved in the inhibition of cell viability 
in 97H and HepG2 cells by TREM2 siRNA.

In order to gain further sight into the mecha-
nism involved in cell cycle, the cell circle distri-
bution related proteins PCNA, CDK1 and 
CDC25C were also measured for the expres-
sion levels by Western blot. Proliferating cell 
nuclear antigen (PCNA) synthesized within the 
nucleus is a coenzyme of DNA polymerase 
delta [22]. There exist soluble and insoluble 
PCNA in nucleus. The former with stable con-
tent is expressed in each phase of cell cycle, 
while the expression of the insoluble one fol-
lows the synthesis of DNA [23]. It was detected 
significant high expression level in S phase and 
decreased in G2 phase [24], suggesting PCNA 
as a criterion to evaluate the cell proliferation in 
tumor cells with strong proliferation activity. 
Therefore, PCNA was widely studied in tumori-
genesis, classification, staging, radiation sensi-
tivity, prognosis, recurrence, metastasis causes 
of death and tumor markers. Cyclin-dependent 
kinase 1 (CDK1) is a highly conserved protein 
regulated by cyclins and phosphorylation [25]. 
CDK1 combined with cyclins leads to the pro-
gression of cell cycle. Whi5 phosphorylated by 
Cln3-CDK1 complex induces the transcription 

of G1/S cyclins Cln1 and Cln2, allowing for the 
entry of S phase. On the other hand, Clb5, 
6-CDK1 complexes trigger the origin of replica-
tion initially. While in the M phase, phosphory-
lased CDK1 by M-cyclins results in the spindle 
assembly and sister chromatid alignment, fol-
lowed by the chromatid segregation. Finally, the 
dephosphorylation of CDK1 directed by cell 
division cycle 25C (CDC25C) leads to the final 
events of mitosis [25]. CDC25C gene encodes 
S-phase inducer phosphatase 3 regulating cell 
division as a critical role. It was thought to sup-
press p53-induced growth arrest and trigger 
entry into mitosis [26]. According to the data 
obtained from cell circle distribution assay 
(Figure 4); the increased cell count in S phase 
suggested the blocked entry of G2 phase, 
which corresponds to the declined expression 
of PCNA measured by Western blot. At the 
same time, down-regulated CDK1 and CDC25C 
also indicated the arrested cell cycle due to 
TREM2 siRNA, revealing the mechanism 
involved in the effect of TREM2 siRNA on the 
cell circle distribution.

In conclusion, our study demonstrated the high 
expression level of TREM2 in liver cancer tis-
sues with significant difference. Interference of 
TREM2 resulted in the inhibited cell prolifera-
tion of liver cancer cells. Besides, the potential 
mechanisms involved in induced cell apoptosis 
and arrested cell cycle were revealed using 
Western blot. In addition, in vivo study using 
nude mice exhibited inhibition ability of TREM2 
siRNA on tumor formation of liver cancer cells, 
presenting important data for clinical research. 
Therefore, TREM2 might perform as an onco-
gene in the tumor progression and serve as a 
therapeutic target in the treatment of human 
liver cancer.
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