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Silencing of ST6GalNAc I suppresses the proliferation, migration
and invasion of hepatocarcinoma cells
through PI3K/AKT/NF-κB pathway
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Abstract ST6GalNAc I is the major Sialyl-Tn antigen (STn)
synthase that is highly correlated with tumor invasion and me-
tastasis. However, the roles andmolecularmechanisms bywhich
ST6GalNAc I mediates the malignant phenotypes of
hepatocarcinoma cells still remain poorly unknown. In this study,
we investigated the expression of STn and ST6GalNAc I in
mouse hepatocarcinoma cell lines Hca-F, Hca-P, and Hepa1-6,
which have different metastatic potential, as compared with nor-
mal mouse liver cell line IAR-20. The results showed that the
expression of ST6GalNAc I and STn in Hca-F and Hca-P cells
was much higher than that in Hepa1-6 and IAR20 cells.
Knockdown of ST6GalNAc I by shRNA in Hca-F cells signif-
icantly decreased the expression of STn and inhibited the growth
of tumor cells in vitro and in vivo. This reduction of ST6GalNAc
I expression also led to the decreased migration and invasion of
Hca-F cells. Furthermore, we found that ST6GalNAc I knock-
down inhibited the expression levels of PI3k, p-Akt473, p-
Akt308, NF-κB, and their downstream molecules. Together,
our results suggest a role of ST6GalNAc I in promoting the
growth and invasion of hepatocarcinoma cells through regulat-
ing PI3K/AKT signaling, and ST6GalNAc I might be a promis-
ing marker for the prognosis and therapy of hepatocarcinoma.
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Introduction

Hepatocarcinoma remains one of the leading causes of cancer
death worldwide [1]. Hepatocellular carcinoma is one of the
most common histological forms of primary liver cancer [2].
Most hepatocarcinoma patients die from cancer invasion or
distant metastasis to other organs, such as lungs, regional
lymph nodes, and bone. The mechanism of cancer invasion
and metastasis is a complicated multistep process involving
multiple genetic alterations [3, 4]. Therefore, exploring the
molecular mechanisms underlying the metastasis of
hepatocarcinoma may reveal new therapeutic targets for the
prognosis and treatment of hepatocarcinoma.

It has been reported that alternation of glycosylation is a
common phenotypic change observed in cancer cells and
sialylated antigens overexpress at the surface of cancer cells
[5]. Sialyl-Tn antigen (STn) is a short O-glycan containing a
sialic acid residue in α2,6-linkage to GalNAc-O-Ser/Thr, usu-
ally absent in healthy tissues, but aberrantly expressed in most
cancers, such as gastric, ovarian, breast, and bladder [6–10].
STn-positive cancer cells showed higher intraperitoneal met-
astatic ability in comparison with STn-negative control,
resulting in shortened survival time of the mice [11]. STn
has been reported to be correlated with cancer progression,
poor prognosis, and immunosuppressive microenvironment
[12, 13].

The transfer of sialic acid to N-acetylgalactosamin
(GalNAc) from CMP-sialic acid is catalyzed by a family of
sialytransferases, GalNAc α2,6-sialyltransferases
(ST6GalNAc-family) [14]. ST6GalNAc family includes
ST6GalNAc I∼VI; some members are involved in the
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malignant phenotypes of cancer cells [15, 16]. It has been
reported that high expression of ST6GalNAc II was associated
with breast cancer metastasis [17]. ST6GalNAc I is the major
STn synthase and localizes in the Golgi apparatus, and com-
petes with other glycosyltransferases for the Tn antigen.
Marcos et al. reported that ST6GalNAc I was highly
expressed in colon adenocarcinoma, transitional tissue, and
gastrointestinal tissues [18]. The expression of the STn anti-
gen in various cancer cells is due to ST6GalNAc I activity
[19]. However, the pathological roles of ST6GalNAc I in
hepatocarcinoma and molecular mechanisms underlying tu-
mor migration and invasion remain poorly understood.

In this study, we checked the expression levels of
ST6GalNAc I in mouse hepatocarcinoma cell lines (Hca-F,
Hca-P, and Hepa1-6), as compared with normal mouse liver
IAR-20 cells, and then analyzed the effects of ST6GalNAc I
knockdown on cell proliferation, migration, and invasion. We
found that the expression levels of ST6GalNAc I were higher
in hepatocarcinoma cells than those in normal liver cells and
correlated with malignant potential of hepatocarcinoma cells.
Knockdown of ST6GalNAc I significantly decreased the ex-
pression of STn and inhibited the growth, migration, and in-
vasion ability of Hca-F cells. In addition, ST6GalNAc I si-
lencing inhibited the expression levels of PI3k, p-Akt473, p-
Akt308, and NF-κB. Together, our results suggest that silenc-
ing of ST6GalNAc I could attenuate the proliferation, migra-
tion, and invasion capability of hepatocarcinoma cells by
modulating the PI3K/AKT signaling pathway.

Materials and methods

Cell culture and mice

Mouse hepatocarcinoma cell lines Hca-F and Hca-P with
high and low lymph node metastatic rate, respectively,
were created and maintained by Department of Pathology
of Dalian Medical University [20]. The cells were grown in
RPMI 1640 (Gibco) supplemented with 10 % fetal bovine
serum (Gibco) and 1× penicillin/streptomycin (Hyclone).
Mouse hepatocyte cell line IAR-20 and hepatoma cell line
Hepa1-6 were purchased from Cell Center of Peking Union
Medical University in Beijing. IAR-20 cells were cultured
in 90 % modified Eagle’s medium (Gibco) containing 10 %
fetal bovine serum and 1× penicillin/streptomycin. Hepa1-
6 cells were maintained in Dulbecco’s modified Eagle’s
medium (Gibco) containing 1 g/L Hepes (hyclone), 1× pen-
icillin/streptomycin, and 10 % fetal bovine serum. All cells
were incubated in a humidified incubator at 37 °C contain-
ing 5 % CO2. A total of 615 mice (Hca-F and Hca-P cancer
host) were obtained from the Animal Facility of Dalian
Medical University. Inbred 615 mice, weighing 20 to
23 g, were used for this study.

Immunofluorescence analysis

Cells seeded on counting chamber slides were fixed with 4 %
paraformaldehyde for 15 min and blocked with 5 % bovine
serum albumin (BSA) for 1 h. Slides were then incubated with
the FITC-conjugated STn antibody (STn219; Abcam) for
30 min on ice. Immunofluorescent images were acquired by
fluorescence microscopy (Biozero BZ-8000, Keyence) [21].

Flow cytometry analysis

Cells (1×106) were blocked with PBS containing 1 % bovine
serum albumin (BSA) and then incubated with the FITC-
conjugated STn antibody in 1× phosphate-buffered saline
(PBS) for 30 min on ice. After washing thrice with PBS
containing 1 % BSA, cells were analyzed using a FACscan
instrument (BD Biosciences).

Real-time PCR analysis

Real-time PCR was performed with ABI PRISM 7900 detec-
tion system (Applied Biosystems) using SYBR Premix
DimerEraser Kit (TaKaRa). Primers for the experiment were
as follows: ST6GalNAc I, forward 5′-AAGAACAGGTTTCT
GAGGTCAA-3′; reverse 5′-AGATCAACCTTTTCCACGA
TGT-3′. Total RNA was isolated using TRIzol reagent
(Invitrogen), and cDNA synthesis was performed using
PrimeScript RT reagent Kit (TaKaRa) according to the manu-
facturer’s instructions. Specific primers for ST6GalNAc I and
GAPDH were purchased (GenePharma). Relative changes in
mRNA expression were normalized with GAPDH and calcu-
lated using 2−ΔΔCT method [22].

Western blot analysis

Protein concentration was measured with BCA assay kit
(Pierce). Equal amounts of denatured proteins were subjected
to 10 % SDS–PAGE and blotted onto nitrocellulose mem-
branes (Pall Corporation). Antibodies against ST6GalNAc I,
PI3k, p-Akt473, Akt, p-Akt308, NF-κB, MMP-2, MMP-7,
MMP-9, VEGF, and GAPDH (Abcam) were used as the pri-
mary antibodies. The detection was performed using ECL kit
(Amersham Biosciences) according to the manufacturer’s in-
structions. Use LabWorks software to determine the relative
amount of protein.

Construction of vectors and transfection

Construction of expression vector, including ST6GalNAc I-
specific small hairpin RNA (shRNA) sequences, had been
described previously [23]. The oligonucleotides targeting
ST6GalNAc I or the negative control were annealed and ligat-
ed into pGPU6/neo vector (GenePharma), respectively. Hca-F
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cells were transfected with the mixture of plasmids and
Lipofectamine2000™ (Invitrogen) according to the manufac-
turer’s recommendation.

Cell viability assay

Cells (5×103 cells/well) were plated in 96-well plates over-
night at 37 °C in 5 % CO2. After 24 h, 10 μl of CCK8 solution
(Cell counting kit-8, Dojindo) was added to each well follow-
ing the manufacturer’s instructions. The wavelength for mea-
suring the absorbance is 450 nm, for the supernatant of each
well using the plate reader Multiskan EX. The numbers of
Hca-F, Hca-F/shNC, and Hca-F/shST6GalNAc I cells were
counted over a period of 3 days. Growth rate= (cell counts
at day x− cell counts at day 1) / cell counts at day 1×100 %.
All experiments were repeated in triplicate.

Colony formation assay in soft agar

In brief, a bottom layer (0.6 % low-melt agarose, Sigma) was
prepared with culture media. A top layer (0.3 % agar, Sigma)
was prepared with culture media containing 5000 indicated
cells. Plates were incubated at 37 °C in 5 % CO2 in a humid-
ified incubator for about 2 weeks. The cell colonies were
stained for 20 min with a solution containing 0.5 % crystal
violet and 25 % methanol. The plates were then scanned and
photographed, and the number of colonies was quantified by
Quantity one v.4.0.3 software (Bio-Rad).

Subcutaneous tumorigenicity test

All experiments involving animals were performed in accor-
dance with the Guide for the Care and Use of Laboratory

Fig. 1 Expression of STn and
ST6GalNAc I in mouse
hepatocarcinoma cell lines and
normal liver cells. a
Immunofluorescence staining
analysis of the expression of STn
in Hca-F, Hca-P, Hepa1-6, and
IAR20 cells. b Flow cytometry
assay for analyzing the expression
of STn in different cells. c The
mRNA level of ST6GalNAc I
was measured using real-time
PCR with RNA extracted from
different cells (*P< 0.05). d
Western blot analysis of the
expression of ST6GalNAc I in
different cells. Relative signal
intensities of ST6GalNAc I
protein levels as compared with
GAPDH were analyzed by
LabWorks (TM ver4.6, UVP,
BioImaging systems),
respectively (*P< 0.05)
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Animals. A total of 615 mice (Hca-F and Hca-P tumor host)
were obtained from the Animal Facility of Dalian Medical
University. Inbred 615 mice, weighing 20 to 23 g, were used
for this study. The 615 mice were injected subcutaneously in
the right flank with 1.0 × 106 Hca-F cells, Hca-F/
shST6GalNAc I cells, and Hca-F/NC cells. Mice weight and
tumor diameter weremeasured every other day. After 2 weeks,
tumors were isolated from mice, photographed and weighed.

Migration and invasion assay

A Transwell chamber (Corning Corporation) with an 8-μm
pore size coated with ECMatrix gel (Chemicon) was used
for migration and invasion assay. Cell migration and invasion
assay were carried out in a transwell filter onmembrane filters.
Cells (3×105) were harvested in serum-free medium contain-
ing 0.1 % BSA and added into the upper chamber. The lower
chambers were filled with MEM containing 10 % FBS. After
24 h of incubation, the cells on the upper surface of the filter
were completely removed by wiping with a cotton swab.
Then, the filters were fixed in methanol and stained with
Wright–Giemsa. Cells that migrated through the membrane
and reached the lower surface of the filter were counted using
a light microscope. Triplicate samples were acquired and the
data were expressed as the average cell number of five fields.

Immunohistochemistry

Mouse subcutaneously nodules were selected, fixed, embed-
ded with paraffin, and cut into sections. Slides were
deparaffinized in xylene, followed by treatment with a graded
series of alcohol washes, rehydration in PBS (pH 7.5). After
blocking endogenous peroxidase activity, slides were incubat-
ed with the primary antibody against STn (1:50 dilution;
Abcam) at 4 °C overnight. After washing with PBS, biotinyl-
ated antibody (1:50 dilution; Vectastain Universal Elite ABC
Kit, Vector Laboratories) was added to tissue sections. The
negative control (blank) sections were also prepared by re-
placing the primary antibody with preimmune sera. STn was
visualized with 3,3-diaminobenzidine (DAB), the chromo-
genic substrate for peroxidase. Hematoxylin was used to
counter stain the nuclei.

Statistical analysis

All data were expressed as the mean±SD. Statistical analysis
was performed with SPSS 13.0 software. One-way ANOVA
with post hoc Tukey’s test was performed for experiments that
involved more than two groups, and Student’s t test was per-
formed for comparisons between two groups. P<0.05 was
considered to be statistically significant.

Fig. 2 Silencing of the ST6GalNAc I gene by shRNA results in the
inhibition of STn expression in Hca-F cells. a, b Knockdown efficiency
of ST6GalNAc I in Hca-F cells was analyzed by RT-PCR and Western
blot assays. shNC negative control, shST6GalNAc I ST6GalNAcI-specific
short hairpin RNA. Relative signal intensities of ST6GalNAc I protein
levels as compared with GAPDH were analyzed by LabWorks (TM

ver4.6, UVP, BioImaging systems), respectively (*P < 0.05). c
Immunofluorescence staining analysis of the expression of STn in Hca-
F, shNC, and shST6GalNAc I cells. d FACS analysis for the expression of
STn in Hca-F, shNC, and shST6GalNAc I cells. The data were obtained
from three independent experiments (*P< 0.05)
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Results

Expression of STn and ST6GalNAc I in hepatocarcinoma
cell lines

To explore the roles of ST6GalNAc I in hepatocarcinoma, we
evaluated the expression of STn and ST6GalNAc I in Hca-F,
Hca-P, and Hepa1-6 hepatocarcinoma cell lines with high,
low, and no metastatic potential, as compared with normal
mouse liver cell line IAR-20. Immunofluorescence staining
and flow cytometry assays showed that the STn expression
was higher in Hca-F and Hca-P cells, and almost negative in
Hepa1-6 and IAR20 cells (Fig. 1a, b). A relatively high ex-
pression of ST6GalNAc I mRNAwas detected in Hca-F and
Hca-P cells, and a low expression was observed in Hepa1-6
and IAR20 cells (Fig. 1c, *P < 0.05). As determined by

Western blotting, ST6GalNAc I expression in Hepa1-6 and
IAR20 cells was substantially reduced as compared with the
expression in Hca-F and Hca-P cells (Fig. 1d, *P<0.05).
Thus, these results indicate that ST6GalNAc I expression
might be correlated with the malignant phenotypes of mouse
hepatocarcinoma cells.

Silencing of the ST6GalNAc I gene by shRNA results
in the inhibition of STn expression in Hca-F cells

To further evaluate the functional roles of ST6GalNAc I in
hepatocarcinoma, ST6GalNAc I was knocked down with
ST6GalNAc I-specific shRNA in Hca-F cells that express
high levels of ST6GalNAc I. The efficiency of this knock-
down was demonstrated using RT-PCR and Western blot as-
says. The expression levels of ST6GalNAc I mRNA and

Fig. 3 ST6GalNAc I silencing
inhibits the proliferation and
clonogenicity of Hca-F cells. a
Cell proliferation was determined
by the CCK8 assay. The numbers
of Hca-F, shNC, and
shST6GalNAc I cells were
counted over a period of 3 days.
The results represent mean values
from three independent
experiments ± SD. P< 0.05. b
Representative field photograph
by colony-forming assay of
Hca-F, shNC, and shST6GalNAc
I cells (×100). Each value is the
mean ± standard deviation (SD)
of ten different fields (*P< 0.05).
c Weight of tumor was compared
between Hca-F/shST6GalNAc I
and control cells. Each value is
the mean ± SD (*P< 0.05). d, e
HE staining for tumor tissues and
STn expression in tumor tissue
were assessed by
immunohistochemistry. The data
were obtained from three
independent experiments
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protein in Hca-F cells transfected with ST6GalNAc I-shRNA
(Hca-F/shST6GalNAc I) decreased when compared to the
Hca-F and Hca-F/shNC cells (Fig. 2a–b, *P<0.05). The ex-
pression of STn was also significantly inhibited in Hca-F/
shST6GalNAc I cells compared to control cells (Fig. 2c–d).
Thus, ST6GalNAc I-shRNA transfection could effectively in-
hibit the ST6GalNAc I mRNA and protein expression, and
suppress STn levels in Hca-F cells.

ST6GalNAc I knockdown inhibits the growth of Hca-F
cells in vitro and in vivo

To investigate the effect of ST6GalNAc I knockdown on
the growth of Hca-F cells, CCK8 and colony formation
assays were conducted. As shown in Fig. 3a, the growth

rates of the Hca-F/shST6GalNAc I cells were lower than
those of Hca-F and Hca-F/shNC cells over a period of
3 days (P < 0.05). Colony numbers of Hca-F cells
transfected with ST6GalNAc I-shRNAwere markedly low-
er than those of the non-transfected cells and negative con-
trol cells (Fig. 3b, *P< 0.05). In vivo assay showed that the
weight of tumor was obviously decreased in Hca-F/
shST6GalNAc I cells (Fig. 3c, *P< 0.05). To provide evi-
dence that the inhibition of tumor growth by shST6GalNAc
I was due to its ability to downregulate the expression of
STn in vivo, a separate study was accomplished to analyze
STn expression levels in tumor tissues by IHC analysis. As
shown in Fig. 3d, e, STn expression levels in Hca-F/
shST6GalNAc I cells were less than those in control cells.
These results suggest that ST6GalNAc I knockdown

Fig. 4 ST6GalNAc I knockdown
inhibits the migration and
invasion ability of Hca-F cells. a
The migrated ability of cells was
assessed using 24-well Transwell
units with 8-mm pore size
polycarbonate inserts. b The
number of migrated cells is
displayed on a bar diagram.
Results are represented as means
± SD from three independent
experiments (*P< 0.05). c The
invasive ability of cells was
assessed using 24-well Transwell
units with 8-mm pore size
polycarbonate inserts and
Matrigel as a basement
membrane. d The number of
invaded cells is displayed on a bar
diagram. Results are represented
as means ± SD from three
independent experiments
(*P< 0.05)
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significantly inhibits the proliferation capability of Hca-F
cells in vitro and in vivo.

ST6GalNAc I knockdown inhibits the migration
and invasion ability of Hca-F cells

To analyze the roles of ST6GalNAc I in cell migration and
invasion, transwell chamber with 8-mm polyester membrane
filter coated without or with ECMatrixgel was used for migra-
tion and invasion assay, respectively. The number of Hca-F/
shST6GalNAc I cells migrating through the filter was mark-
edly lower than the number of Hca-F and control cells
(Fig. 4a, b, *P<0.05).In addition, we found that less Hca-F/
shST6GalNAc I cells penetrated the Matrigel-coated mem-
brane when compared with the number of invading Hca-F
and Hca-F/shNC cells (Fig. 4c, d, *P<0.05). Collectively,
these results indicate that ST6GalNAc I knockdown can in-
hibit the migration and invasion ability of Hca-F cells.

ST6GalNAc I silencing inhibits the PI3K/AKT signaling
in Hca-F cells

To explore the potential mechanisms underlying the poor mi-
gration and invasion of Hca-F/shST6GalNAc I cells, we ana-
lyzed the relative levels of PI3K/AKTmolecules and metasta-
tic regulators in Hca-F, Hca-F/shNC, and Hca-F/
shST6GalNAc I cells by Western blot assay. The results
showed that the relative levels of PI3k, p-Akt473, p-Akt308,
and NF-κB expression were significantly lower in Hca-F/
shST6GalNAc I cells than those in Hca-F and Hca-F/shNC

cells, whereas the levels of total Akt remained unchanged
(Fig. 5a, b, *P<0.05). Furthermore, significantly reduced
levels of MMP-2, MMP-7, MMP-9, and VEGF were also
detected in Hca-F/shST6GalNAc I cells compared to Hca-F
and Hca-F/shNC cells (Fig. 5c, d, *P<0.05). Totally, these
results indicate that ST6GalNAc I knockdown inhibits the
malignant phenotypes of Hca-F cells, which might be attrib-
uted to the regulation of PI3K/AKT signaling pathway.

Discussion

Hepatocellular carcinoma (HCC) is the third leading cause of
cancer-related mortality, and the poor prognosis of patients
with HCC largely results from the distant metastasis after cu-
rative resection [24]. However, the molecular mechanisms un-
derlying metastasis of hepatocarcinoma are still poorly under-
stood. Currently, there has been little focus on the role of
sialyltransferases in the tumorigenesis and development of
hepatocarcinoma. This reason raises our interest in the identi-
fication of ST6GalNAc I and STn changes in hepatocarcinoma
cells with different metastatic properties, and the analysis of
their roles in the malignant phenotypes of carcinoma cells.

The sialyltransferases are enzymes that transfer sialic acid
from the activated CMP-NeuAc to terminal positions on
sialylated glycolipids (gangliosides) or to the N- or O-linked
glycan chains of glycoproteins [25]. Sialyltransferases are
subdivided into four famil ies : ST3Gal , ST6Gal ,
ST6GalNAc, and ST8Sia. ST6GalNAc I (GalNAcα2,6-
sialyltransferase) is an enzyme that sialylates O-linked

Fig. 5 Effect of ST6GalNAc I
knockdown on the expression of
PI3K/AKT signaling pathway. a,
c The relative levels of PI3K/
AKT protein expression in Hca-F,
Hca-F/shNC, and Hca-F/
shST6GalNAc I cells were
estimated by Western blot
analysis. b, d Relative signal
intensities of proteins as
compared with GAPDH were
analyzed by LabWorks (TM
ver4.6, UVP, BioImaging
systems), respectively. Data
shown is representative of three
independent experiments
(*P< 0.05)
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glycoproteins. In this study, we found that the expression of
ST6GalNAc I was at high levels in mouse hepatocarcinoma
Hca-F, Hca-P, and Hepa1-6 cells compared with normal liver
IAR20 cells. In addition, Hca-F and Hca-P cells have higher
expression of ST6GalNAc I than Hepa1-6 cells. According to
this finding, we speculate that ST6GalNAc I might play a key
role in promoting malignant progression of hepatocarcinoma
cells.

The overall increased sialylation on cell surface plays a role
in cancer metastasis through the increased expression of the
associated glycosyltransferases [26, 27]. ST6GalNAc I as the
major enzyme controls the expression of carcinoma-
associated STn in gastrointestinal tissues, gastric carcinoma
[19, 21], and prostate cancer cells [13]. In this study, we dem-
onstrated that transfection with ST6GalNAc I sh RNA in Hca-
F cells significantly inhibited the expression of STn. It was
reported that STn may play a role in initiating colorectal car-
cinogenesis and assist in evaluating malignant status of colo-
rectal lesions [28]. Our data suggests that downregulated ex-
pression of STn inhibited the capability of proliferation, mi-
gration, and invasion of Hca-F cells. Thus, the expression of
the cancer-associated STn mediates malignant phenotypes of
cancer cells, and the synthesis of STn depends on the expres-
sion of ST6GalNAc I. However, it still deserves further study
that the target of ST6GalNAc I as the single sialyltransferase
primarily associated with generation of STn.

Overexpression of ST6GalNAc I was associated with the
growth, invasion, and migratory capacity of gastric carcinoma
cells [21]. Lo CY et al. found that overexpression of
glycoprotein-specific ST6GalNAc-transferases altered cell
adhesion properties [29]. We found that ST6GalNAc I knock-
down inhibited the growth and proliferation of Hca-F cells in
vivo and in vitro. Our study also demonstrated that
ST6GalNAc I silencing significantly inhibited the migration
and invasion ability of Hca-F cells. Thus, these results provide
a basis that regulation of ST6GalNAc I expression has a direct
impact on cancer development of hepatocarcinoma cells in-
cluding proliferation, migration, and invasion ability.

Previous studies have reported that an increased level of
PI3K/AKT is correlated with proliferation, progression, and
metastasis of hepatocarcinoma [30, 31]. STn and its precursor
Tn were found to be marker of poor prognosis in bladder
carcinoma, and the activation of the PI3K/Akt/mTOR path-
way is cancer-associated events [32]. The activation of PI3K/
AKTsignaling pathway can induce the expression ofMMP-2,
MMP-7, MMP-9 via regulating the transcriptional activation
of NF-κB in many cell lines [33, 34]. The present study
showed that ST6GalNAc I silencing inhibited the expression
levels of PI3k/Akt signaling and their downstream molecules
in hepatocarcinoma cells. However, further researches are
needed to investigate the detailed molecular mechanisms by
which ST6GalNAc I regulates the PI3K/AKT signaling in
hepatocarcinoma cells.

In conclusion, ST6GalNAc I was involved in proliferation,
migration, and invasion of hepatocarcinoma cells in vitro and
in vivo through the regulation of the PI3K/AKT signaling and
MMPs expressions. These findings suggest a potential
targeting role of ST6GalNAc I in predicting the invasive prop-
erty of hepatocarcinoma.
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