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Background and Aims: Colorectal cancer (CRC) is a major disease that threatens human
health. It has been reported that the acyl-coenzyme A (CoA): cholesterol acyltransferase 2
(ACAT?2) gene can promote the progression of hepatocellular carcinoma, but its function in
CRC is still unclear. In this study, we aimed to elucidate the function of ACAT2 in CRC.
Methods: Western blot and qPCR were used to detect the relative level of ACAT2 in CRC
tissue and adjacent non-cancerous tissues, and then the association between ACAT?2 expres-
sion and the clinicopathological features and survival of CRC patients were assessed. The
expression of ACAT2 in CT26 and DLDI1 cells was down-regulated by siRNA, and the
effects of ACAT2 knockdown on cell proliferation were examined. The inhibitory effects of
ACAT2 knockdown were further confirmed by tumor growth assays in vivo.

Results: Our data showed that the expression of ACAT2 in CRC tissues was markedly
higher than in adjacent non-cancerous tissues. The high expression of ACAT2 was signifi-
cantly associated with tumor size, lymph node metastasis and clinical stage. The increased
expression of ACAT2 was also significantly associated with worse 5-year overall survival of
CRC patients. siRNA-mediated ACAT?2 knockdown strongly inhibited CT26 and DLD1 cells
proliferation and induced GO/G1 phase cell cycle arrest and apoptosis in these cells.
Knockdown of ACAT2 expression suppressed the growth of CRC and inhibited the expres-
sion of Ki67 in vivo.

Conclusion: Our study demonstrated that ACAT2 played a positive role in regulating the
proliferation of CRC and may be useful as a potential biomarker and therapeutic target for
this disease.
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Introduction

Colorectal cancer (CRC) is one of the most lethal diseases worldwide,
ranking second in cancer mortality and third in cancer morbidity globally, with
more than 1.8 million new cases in 2018." The incidence has stabilized or shown
a downward trend in the United States and some other developed countries, but its
morbidity and mortality are rising in other developing countries, such as Spain and
China.>* Although great progress has been made in cancer treatment and surgical
technique for CRC, the 5-year survival of CRC patients has not improved signifi-
cantly in the past decade.* Therefore, there is an urgent need to find new
biomarkers and potential therapeutic targets to improve the prognosis of patients
with CRC.
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Acyl-coenzyme A (CoA): cholesterol acyltransferase
(ACAT) is a membrane-bound enzyme localized in the
endoplasmic reticulum which catalyzes cholesterol and
long chain fatty acyl-CoA to produce cholesteryl ester.®
These cholesterol esters are then stored as lipid droplets
within the cell. The ACAT family includes two isoforms,
ACAT1 and ACAT2. ACAT1 produces steryl esters that
are integrated into cellular lipid droplets and is widely
expressed in almost all human tissues examined.’
ACAT?2 is mainly expressed in intestine and fetal liver,
which provides cholesteryl esters for lipoprotein
assemblies.®” These two genes share extensive structural
homology in their phosphorylation sites and transmem-
brane domains. ACAT1 localizes in the endoplasmic reti-
culum (ER), while ACAT2 localizes in cytoplasm. They
are similar in some ways, but they are still different. Many
important novel studies have suggested that ACAT1 is
a potential new anticancer target.'® But we are still unclear
about the role of ACAT2 in different human cancers. Yue
et al'' found that abnormal cholesteryl ester accumulation
occurred in advanced prostate cancers, in which case the
loss of Phosphatase and Tension Homolog (PTEN) func-
tion resulted in the up-regulation of ACAT1 and ACAT2
by activating the phosphatidylinositol-3-kinases (PI3K)/
protein-serine-threonine kinase (AKT) signaling pathway.
Furthermore, this study showed that inhibition of choles-
terol esterification reduced prostate cancer invasiveness.
But Zhao et al'? elucidated that ACAT2 were downregu-
lated in clear cell renal cell carcinoma. And their
decreased expression were associated with worse prog-
nosis of patients’ survival. So, there are still some con-
troversies about this lipid metabolism enzyme in cancer
studies. And the expression profile and function of ACAT2
in CRC remains largely unclear.

In the present study, we aim to compare the expression
of ACAT2 in CRC tissues and matched adjacent non-
cancerous tissues to explore the relationship between
ACAT?2 expression and the clinicopathological features
and survival of CRC patients. We also studied the biolo-
gical role of ACAT2 in CRC cell proliferation. Targeted
knockdown of ACAT2 in CT26 and DLDI1 cells was
carried out with small interfering RNA (siRNA) to study
the effect of ACAT2 knockdown on cell proliferation and
colony formation. In addition, the impact of ACAT2
knockdown on the cell cycle and apoptosis was also eval-
uated. The inhibitory effect of ACAT2 knockdown was
confirmed by tumor growth assays in vivo. Based on these

results, we speculated that increased expression of ACAT2

may play an important role in CRC malignant progression
and suggest ACAT2 as a potential biomarker and thera-
peutic target for CRC.

Materials and Methods

Clinical Samples

The CRC and paired non-cancerous tissues were collected
from 100 patients who underwent surgical resection at Fudan
University Shanghai Cancer Center from 2013 to 2014.
These patients did not receive prior preoperative radiother-
apy or chemotherapy. Informed consent was obtained from
each patient and the Fudan University Shanghai Cancer
Center’s ethics committee approved the study, which was in
compliance with the Declaration of Helsinki. All tissues were
frozen at —125°C until use. The patients were followed up
after surgery every 4 months.

RNA Isolation and Quantitative

Real-Time PCR (qPCR)
Total RNA was extracted with TRIzol
(Invitrogen). The cDNA was synthesized by reverse tran-

reagent

scription with a Takara PrimeScript™ RT reagent kit. The
expression of candidate genes and GAPDH were quantita-
tively detected by the ABI7900HT real-time fluorescence
PCR system (Applied Biosystems). The specific primer
sequences used are presented in Supplementary Table 1.

Cells and Reagents

The CRC cell lines CT26, DLD1, HCT116, SW620, SW480
and the human CRC mucosal epithelial cell line NCM460
were obtained from the American Type Culture Collection
(ATCC; Shanghai) and cultured in DMEM (Biological
Industries, USA) with 10% fetal bovine serum (Gibco,
USA). All media contained 100 U/mL penicillin and
100 mg/mL streptomycin and cells were cultured at 37°C
in a moist atmosphere containing 5% CO,.

The siRNA Transfection

In order to silence the expression of ACAT?2 in CRC cells, we
used siRNA-mediated silencing to suppress the expression of
ACAT?2. siRNAs for mouse cell line were 5'-GCAUGGA
GAAUAUGAGCAA-3'/5'-UUGCUCAUAUUCUCCAUG

C-3', 5'-CCACUUUGACAAGGAGAUU-3"/5'-AAUCUCC
UUGUCAAAGUGG-3', and 5-GCGGAUGCUGAAACC
UUUA-3"/5-UAAAGGUUUCAGCAUCCGC-3',
tively (Proteintech, Shanghai). siRNAs for human cell line
were 5'-CCAGCCAUAAAGCAAGCUGUUdTAT-3"/5"-AA

respec-
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CAGCUUGCUUUAUGGCUGGATAT-3', 5-CCAGCCAA
UGCUUCAGGAAUAATAT-3"/5-UAUUCCUGAAGCAU
UGGCUGGATdT-3", 5'-GCUCUUAUGAAGAAGUUAGA
AdTdT-3"/5-UUCUAACUUCUUCAUAAGAGCATAT-3',

respectively (Proteintech, Shanghai). Lipofectamine2000
(Invitrogen, USA) was used to transfect ACAT2 siRNA
duplexes into CRC cells in serum-free medium according

to the manufacturers’ directions.

Protein Extraction and Western Blot
Analysis

Briefly, total protein was extracted, quantified by BCA pro-
tein assay reagent, and then resolved by SDS-PAGE followed
by immunoblotting with antibodies raised against ACAT2
(#ab168342; Abcam), caspase 3 (#9662; Cell Signaling
Technology), caspase 9 (#9502; Cell Signaling Technology),
cyclin D1 (#ab16663; Abcam), CDK2 (#ab32147; Abcam),
Bcl-2 (#ab32124; Abcam), Bax (#ab32503; Abcam) and f3-
actin (#3700; Cell Signaling Technology).

Cell Proliferation Assay

Cell proliferation was detected using Cell Counting Kit-8
(CCKSB) assays (Dojindo Laboratories, Japan). Cell suspen-
sions (3x10%/well) were inoculated in 96-well culture plates
and incubated for 5 days. CCK-8 solution (10ul) was added
to each well and the cells were cultured for 4 h. The optical
density was measured at OD 450nm using a microplate

reader.

Colony Formation Assay

Cells were inoculated in 6-well plates at a density of 500
cells/well. Single colonies contained more than 50 cells were
counted 14 days later. Cells were fixed in 4% paraformalde-
hyde at room temperature for 20 mins, stained with 4 mg/mL
Crystal Violet for 15 mins and counted under a light micro-
scope (Leica DM IL; Germany).

Cell Cycle and Apoptosis Analysis
Cell-cycle analysis was performed following the manufac-
turer’s protocols for propidium iodine (PI) staining
(#CAO002; Signalway). Apoptosis was detected using a PE
Annexin V apoptosis detection kit I (#559763; BD
Biosciences) according to the manufacturers’ protocol.
The cells were analyzed by flow cytometry (Cell Lab
Quanta, Beckman Coulter, USA).

Lentivirus Particles Transfection and

Stable Cell Line Selection

ACAT-2 short hairpin RNA (shRNA) (mouse) lentiviral
particles were purchased from (SANTA CRUZ
BIOTECHNOLOGY, #sc-61909-V) and used to express
the ACAT2 shRNA constructs in cells. Stable cell lines
were obtained by infection with the lentiviral particles fol-
lowed by puromycin selection. The efficiency of transfection
was examined using real-time PCR and Western blotting.

Animal Model

BALB/c mice (female, 4 to 6-weeks-old, 18-20 g; Shanghai
SLAC Laboratory Animal Co., Ltd) were housed in
a specific pathogen-free (SPF) environment. Injection were
performed with 2x10° cells (CT26 or CT26 shRNA-ACAT?2)
subcutaneously into the right flank of the mice (n=4, per
group). Tumor growth was examined every 3 days for 3
weeks. Tumor volume was calculated according to the fol-
lowing equation: volume=lengthxwidthxheightx0.5. All ani-
mal experiments were conducted according to procedures
approved by the Institutional Animal Care and Use
Committee of Fudan University, following its guidelines
and regulations. We confirm that ethical and legal approval
was obtained prior to the commencement of the study.

Immunohistochemical (IHC) Staining

IHC staining of paraffin-embedded tissues was performed
with antibodies against ACAT2 (#ab131215; Abcam) and
Ki67 (#ab8191; Abcam) and scored according to standard
procedures. The staining score was determined by two
independent pathologists at our center.

Statistical Analysis

Each Experiment was repeated at least three times. All data are
presented as means+SD. The data were analyzed by SPSS
17.0 software (IBM, USA) and GraphPad Prism 7.0 software.
Two-tailed unpaired Student’s #-tests, Chi-square test and one-
way analysis of variance were used to analyze the data.
Differences were considered statistically significant at P<0.05.

Results
ACAT2 Is Upregulated in CRC Tissues
and Cell Lines

In order to compare the expression of ACAT2 in 100 cases
of CRC tissues and their matched adjacent non-cancerous
tissues, qPCR was performed. Our data showed that rela-
tive expression of ACAT2 mRNA in CRC tissues was
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significantly higher than in adjacent non-cancerous tissues
(P<0.0001; Figure 1A and B). In addition, Western blot
analysis showed an increased level of ACAT2 protein in
CRC tissues compared to matched adjacent non-cancerous
tissues (Figure 1C).

We further detected ACAT2 expression in CRC cell
lines (DLD1, SW620, SW480, HCT116 and CT26) and in
the colorectal mucosa epithelial cell line NCM460 by
qPCR and Western blot. As expected, the expression of
ACAT2 in CRC cell lines was markedly higher than in
NCM460 cells (Figure 1D and E).

Moreover, to further verify the role of ACAT2 in CRC,
we used the Gene Expression Profiling Interactive Analysis
(GEPIA) databases to analyze The Cancer Genome Atlas
(TCGA) datasets. The GEPIA database (http://gepia.can
cer-pku.cn/) showed that ACAT2 gene expression was
upregulated in CRC (Figure 1F). Taken together, these
results indicated that expression of ACAT2 was upregulated
in CRC tissues and cell lines.

The Up-Regulation of ACAT?2 Is Related
to Malignant Progression and Survival of

CRC Patients

To further reveal the role of ACAT2 in CRC, we evaluated
the relationship between its expression and the clinico-
pathological features of CRC. The median expression
level of ACAT2 was used as the dividing value. High
expression of ACAT2 was significantly correlated with
tumor size (P=0.0001), lymph node metastasis (P=0.038)
and clinical stage (P=0.003), but not with the age, sex,
tumor location, carcinoembryonic antigen (CEA), histolo-
gical type or histological grade (all P>0.05; Table 1).

We further evaluated the correlation between ACAT2
expression and the prognosis of CRC patients in our
Cancer Center. From Kaplan—Meier survival analysis, we
observed that patients with high expression of ACAT2 had
a significantly poorer prognosis than patients with low
levels (P=0.0407, Log rank test; Figure 1G). In summary,
these results suggested that the high expression of ACAT2
was related to malignant progression and survival of CRC
patients.

ACAT?2 Can Positively Regulate the
Proliferation of CRC

In order to evaluate the biological function of ACAT?2 in
CRC, we knocked down expression of ACAT2 in CT26
and DLDI cells by siRNA. The efficiency of ACAT2

knockdown in CT26 and DLDI cells was verified by
Western blot and qPCR (P<0.001; Figures 2A, B and 3A, B).

To further study the effect of ACAT2 on cell prolifera-
tion, CCK8 and colony formation assays were carried out.
ACAT?2 knockdown inhibited CT26 and DLDI1 cell pro-
liferation significantly in CCKS8 assays (P<0.001;
Figure 2C; Figure 3C). Also, ACAT2 knockdown reduced
the clonal formation capacity of CT26 and DLDI cells
(P<0.001; Figure 2D and E; Figure 3D and E). In addition,
to elucidate the effect of ACAT2 on cell cycle and apop-
tosis distribution, flow cytometry was performed. ACAT2
knockdown induced cell cycle arrest at the GO/G1 phase
(P<0.01; Figures 2F, H and 3F, H) and promoted apoptosis
in CT26 and DLD1 cells (P<0.001, Figures 2G and I and
3G and ).

To investigate the molecular mechanism cell cycle arrest
induced by ACAT?2 knockdown in CT26 and DLDI cells,
we evaluated cell cycle-related proteins cyclin D1 and
cyclin-dependent kinases 2 (CDK2) which especially regu-
late GO/G1 phase. Knockdown of ACAT2 decreased the
expression of cyclin DI and CDK2 by Western blot
(Figure 4A). Our results demonstrated that ACAT2 knock-
down in CT26 and DLD1 could lead cell cycle arrest at GO/
G1 phase, possibly through decreasing the expression of cell
cycle-related proteins cyclin D1 and CDK2.

In order to further clarify the mechanisms of apoptosis
induced by ACAT2 knockdown in CT26 and DLDI cells,
the expression of caspase 3 and caspase 9 were detected by
Western blot. The levels of both enzymes were increased
after ACAT2 knockdown. Meanwhile, knockdown of
ACAT2 decreased the expression of B-cell lymphoma 2
(Bcl-2), but increased the expression of Bcl-2-associated
X protein (Bax) by Western blot (Figure 4B). These results
suggested that ACAT2 knockdown in CT26 and DLDI1
cells could induce apoptosis. Taken together, ACAT2
knockdown inhibited cell proliferation most likely by
inducing cell cycle arrest at the GO/G1 phase and promot-
ing apoptosis.

Knockdown of ACAT2 Expression
Suppresses CRC Growth and Inhibits
Ki-67 Expression in vivo

To investigate the effects of ACAT2 in vivo, lentivirus-
mediated knockdown of ACAT?2 were performed in CT26.
The efficiency of ACAT2 knockdown were indicated by
the qPCR and Western blot (Figure 5SA and B). Then,
tumor growth assays were performed. Consistent with the
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Figure | ACAT2 is upregulated in CRC tissues and cell lines. (A and B) The relative expression of ACAT2 mRNA in CRC tissues and adjacent noncancerous tissues
(n=100) was detected by qPCR. (C) The expression of ACAT?2 protein level in 6 pairs of CRC tissue and matched adjacent non-cancerous tissues. (D and E) The expression
of ACAT2 in CRC cell lines (including DLD1, SW620, HCT 1 16, SW480, and CT26) and in the colorectal mucosal epithelial cell ine NCM460 was detected by Western blot
and qPCR. (F) ACAT2 gene expression was upregulated in CRC as determined using the GEPIA database (http://gepia.cancer-pku.cn/). (G) Kaplan—Meier curve of overall
survival in CRC patients with high expression of ACAT2 (n=5I) and low expression of ACAT2 (n=49; P=0.0407, Log rank test). The data are mean * SD from three
independent experiments. *P<0.05, ***P<0.001, compared with the control group.

OncoTargets and Therapy 2020:13 submit your manuscript 3481

Dove


http://gepia.cancer-pku.cn/
http://www.dovepress.com
http://www.dovepress.com

Weng et al

Dove

Table | The Relationship Between ACAT2 Expression and Clinicopathological Features in 100 Colorectal Patients

from FUSCC
Variable Number ACAT2 X2 Test
R R P value
Low High Expression
Expression

Age (years) <60 62 29 33 0.798
260 38 20 18

Sex Female 51 24 27 0.242
Male 49 25 24

Tumor Location Colon 36 21 15 0.102
Rectum 64 28 36

CEA <5Sng/mL 67 37 30 0.059
25ng/mL 33 12 21

Size <5em 52 37 15 0.000 | ##*
=5cm 48 12 36

Lymph Node Metastasis No 74 41 33 0.038*
Yes 26 8 18

Histological Type Adenocarcinoma 42 24 18 0.325
mucinous 58 25 33
adenocarcinoma

Histological Grade | 71 37 34 0.431
111 29 12 17

Clinical Stage [-1I 37 27 10 0.003**
-1V 63 22 41

Notes: Pearson’s X2-tests were used. Results were considered statistically significant at P<0.05. *P<0.05, **P<0.01, **P<0.001.

in vitro results, ACAT2 knockdown in implanted cancer
cells substantially suppressed tumor growth compared to
the control group (Figure 5C and D; P<0.01). The final
tumor weight and volume were significantly smaller in the
ACAT2-knockdown group than in the control group
(Figure 5E and F; P<0.01). Subsequently, qPCR analysis
also showed that expression of ACAT2 was greatly dimin-
ished in the ACAT2 knockdown group compared to the
control group (Figure 5G; P<0.01). Moreover, the cell
proliferation marker Ki-67 was significantly decreased in
the ACAT2 knockdown group compared to the control
group by qPCR (Figure 5H; P<0.01). The protein expres-
sion of ACAT2 and Ki67 in dissected tumor samples was
markedly decreased in ACAT2 knockdown group com-
pared to the control group by IHC (Figure 51-K).

We also analyzed the correlation between ACAT2
and Ki-67 expression in TCGA datasets. Consistent
with the results of previous studies, a strong correlation
was observed between ACAT2 and Ki-67 expression
(Figure 5L; P=1.3x10"7). Therefore, these observations

support the hypothesis that ACAT2 positively regulates
CRC cell proliferation in vivo.

Discussion

ACAT is a membrane-bound enzyme that uses long-chain
fatty acyl-CoA and cholesterol as its substrates to catalyze
the biosynthesis of cholesteryl esters.'® These cholesterol
esters are then stored as lipid droplets within the cell. The
major function of ACATs is to prevent unnecessary free
cholesterol within the cell membranes.'* Therefore, the
expression of ACAT is associated with many diseases

15,16

such as  hypercholesterolemia, atherosclerosis,

Alzheimer’s,”f1

? and possibly cancer.!"**?! For these rea-
sons, ACAT has been a therapeutic target to treat these
major diseases.”> ACAT1 is a resident enzyme in the endo-
plasmic reticulum and is widely expressed in almost all
human tissues examined.”> ACAT? localizes in cytoplasm,
which is mainly expressed in the intestines and hepatocytes
and plays an important role in intestinal cholesterol

absorption.”**> They share extensive structural homology
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Figure 2 ACAT2 can positively regulate the proliferation of CRC cell (CT26). (A and B) The efficiency of ACAT2 knockdown in CT26 cells was detected by qPCR and Western
blotting. (C) ACAT2 knockdown inhibited CT26 cell proliferation as detected by CCK8 assay. (D) ACAT2 knockdown decreased colony forming capacity of CT26 cells as measured by
colony formation assay. (E) The lower graph below shows the statistical results of colony formation assays. (F, H) The cell cycle distribution in the control group, si- | and si-2 group was
analyzed by flow cytometry. In the si-1 and si-2 groups, the percentage of cells in the GO/G| phase was increased, but the percentage of cells in the S phases was decreased. (G, I) Cell
death was detected by annexin V/7AAD staining and flow cytometry. In the si-1 and si-2 groups, the percentage of cells in early and late apoptosis and the total percentage of apoptotic

cells were significantly increased. The data are mean + SD from three independent experiments. *P<0.05, *P<0.01, ***P<0.001 compared with the control group.
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Figure 3 ACAT?2 can positively regulate the proliferation of CRC cell (DLDI). (A, B) The efficiency of ACAT2 knockdown in DLD cells was detected by qPCR and Western blotting.
(€) ACAT2 knockdown inhibited DLD | cell proliferation as detected by CCK8 assay. (D) ACAT2 knockdown decreased colony-forming capacity of DLD | cells as measured by colony
formation assay. (E) The lower graph below shows the statistical results of colony formation assays. (F, H) The cell cycle distribution in the control group, si-1 and si-2 group was
analyzed by flow cytometry. In the si-| and si-2 groups, the percentage of cells in the GO/G| phase was increased, but the percentage of cells in the S phases was decreased. (G, I) Cell
death was detected by annexin V/7AAD staining and flow cytometry. In the si-| and si-2 groups, the percentage of cells in early and late apoptosis and the total percentage of apoptotic
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Figure 4 The regulation of some apoptotic marker in CT26 and DLD| cells by ACAT2 knockdown. (A) The expression of cyclin DI and CDK2 in CT26 or CT26 cells
transfected with sSiRNA-ACAT2 (DLDI or DLDI cells transfected with siRNA-ACAT2). (B) The expression of caspase 3, caspase 9, Bcl-2 and Bax in CT26 or CT26 cells
transfected with siRNA-ACAT2 (DLDI or DLDI cells transfected with siRNA-ACAT?2).

in their phosphorylation sites and transmembrane domains,
but they are still different. There have been some reports
about the function of ACAT1 in CRC.'® Chen et al reported
that insulin could promote the progression of CRC by
increasing ACAT1 activity, suggesting ACAT1 may be

1?7 also

a potential therapeutic target for CRC.*® Ye et a
observed that Toll-like receptor 4 siRNA could suppress
the progression of CRC cells by inhibiting ACAT1 expres-
sion. However, the expression profile and function of
ACAT?2 in CRC has not yet been studied.

In the present study, we examined the expression of
ACAT?2 in CRC tissues and their matched adjacent non-
cancerous tissues. Western blot and qPCR data showed
that the relative expression of ACAT2 was significantly
upregulated in CRC tissue compared to adjacent non-
cancerous tissues. In addition, its expression level was
also increased in four CRC cell lines compared to
a colorectal mucosa epithelial cell line. Therefore,
ACAT2 was upregulated in CRC tissues and cell lines.
Further investigation indicated that high expression of
ACAT2 was significantly correlated with tumor size,
lymph node metastasis and clinical stage, but not with
the age, sex, tumor location, CEA, histological type or
histological grade. siRNA effectively suppressed the
expression level of ACAT2 and ACAT2 knockdown sig-

nificantly inhibited cell proliferation by inducing cell cycle

arrest at the G0/G1 phase and by promoting apoptosis in
CT26 and DLDIlcells. Additionally,
ACAT?2 expression suppresses CRC growth and inhibited

knockdown of

Ki-67 expression in vivo. The Ki-67 assay is a standard
method to evaluate the proliferative activity of tumor
cells.”® Many studies have shown that the high expression
of Ki-67 is related to the malignant progression of cancer.
In agreement, our study showed that there was a strong
correlation between ACAT?2 expression and Ki-67 expres-
sion. Taken together, these observations indicated that
ACAT?2 may function as an oncogene which can positively
regulate the proliferation of CRC.

Shan et al* stated that DLAT and ACAT2 can upregu-
late 6-phosphogluconate dehydrogenase (6PGD) by acet-
ylation at K76 and K294 to promote human tumor growth.
Huang et al*' reported that leptin can promote the progres-
sion of breast cancer by upregulating the PI3K/AKT/Sterol
regulatory element binding protein-2 (SREBP2) signal
pathway. Leptin/ACAT2 may thus be a promising thera-
peutic target for breast cancer. Song et al*’ found that
ACAT?2 is increased by elevated Caudal Type Homeobox
2 (CDX2) expression in Hepatocellular carcinoma. Lu et -
al’® demonstrated that inhibition of ACAT2 could lead to
the accumulation of unesterified oxysterols within cells
and inhibit the growth of hepatocellular carcinoma cell
lines and their xenograft tumors. Thus, ACAT2 may have
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Figure 5 Knockdown of ACAT2 expression suppresses CRC growth and inhibits Ki-67 expression in vivo. (A, B) The efficiency of ACAT2 knockdown in CT26 cells was
measured by gPCR and Western blotting. (C, D) CT26 cells or sERNA-ACAT2 CT26 cells were injected into BALB/c mice. Photograph of dissected tumors (upper: control
group; lower: shARNA-ACAT?2 group; n=4; P<0.01). The tumor volumes were measured every 3 days. The sShRNA-ACAT?2 in CT26 cells attenuated tumor growth in mice.
(E, F) Tumor volumes and tumor weights on the 21st day (P<0.01). (G, H) The expression of ACAT2 and Ki-67 in tissues was detected by qPCR (P<0.01). (1, J) the graph
shows the quantitative analysis of ACAT2 and Ki67 staining. (K) The protein expression ACAT2 and Ki67 in dissected tumor samples were evaluated by IHC. Scale bar:
100um. (L) Based on TCGA dataset analysis, ACAT2 expression was positively correlated with Ki-67 expression in CRC (P=1.3x1077). #P<0.01, **P<0.001; compared
with the control group.
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potential therapeutic applications in patients with hepato-
I'* elucidated that
ACAT?2 were downregulated in clear cell renal cell carci-

cellular carcinoma. But Zhao et a

noma. And their decreased expression were associated
with poorer prognosis of patients’ survival. Locke et al’!
found that ACAT1 expression was increased by androgen
agonist, but ACAT2 expression was not affected in pros-
tate cancer-3 (androgen-independent) cells. So, there are
still some controversies about this lipid metabolism
enzyme in cancer studies. The mechanism underlying
ACAT2 mediated malignant progression of CRC remained
elusive. Little is known about ACAT2 expression and
function in CRC. In our study, we showed that ACAT2
is upregulated in CRC tissues and cell lines. Its increased
expression was related to malignant progression and sur-
vival of CRC. ACAT2 knockdown suppressed the prolif-
eration of CRC cells which indicates that ACAT2 may be
a new therapeutic target for CRC.

Conclusions

Our study suggested that ACAT2 may function as a critical
regulator involved in the proliferation of CRC. It may
therefore be a novel therapeutic target for CRC. More
researches on ACAT2 will be required to reveal the poten-
tial molecular mechanisms involved and to evaluate
ACAT?2 as a therapeutic target for CRC.
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