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Gastric cancer (GC) is a kind of global malignancy. However, the expression pattern and clinical relevance of lamin B1 in GC
remain to be elucidated. We endeavored to investigate how GC is influenced by lamin B1 and the related mechanisms. The lamin
B1 expression in GC tissues from 71 patients was assessed by using immunohistochemistry (IHC). The expression of lamin
B1 was connected with the clinical stage, depth of invasion, and poorer overall survival. Colony formation assays and methyl
thiazolyl tetrazolium (MTT) were used to assess cell viability. The migration ability of GC cells was determined by cell scratch
assay and Transwell invasion assay. Moreover, we used two cell lines of GC to explore the underlying mechanism of lamin Bl
in boosting the GC cells proliferation and invasion in vitro by assessing the effects on related signal transduction pathways. Our
data demonstrated that the expression level of lamin B1 was downregulated in GC tissues, and low expression level of lamin
B1 was significantly correlated with higher clinical stage, depth of invasion, nodal stage, and poor prognosis. Moreover, in vitro
experiments demonstrated that lamin B1 knockdown promoted, whereas lamin B1 overexpression inhibited, gastric cancer cell
proliferation and migration. We also observed that lamin B1 knockdown could promote the activity of the PI3K/PTEN/Akt
and MAPK/ERK pathway with a decrease in the p53/p21WAF1/CIP1 expression, whereas lamin B1 overexpression contributed
to the opposite results. In conclusion, our studies indicate that lamin B1 deficiency is crucial in GC progression. Furthermore,
the results elucidating the biological mechanisms of lamin B1 may potentially contribute to current GC treatment modalities.
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As a common malignancy in humans, gastric cancer
(GQ) is still one of the main causes of cancer-related death
globally [1]. Its pathogenesis has not been fully elucidated
and effective targeted therapeutics are still lacking [2]. For
GC treatment, one of the main approaches is chemotherapy.
However, because of its nonspecific antitumor effect, the
therapeutic efficacy is quite limited and often accompanied
by serious toxic side effects. Even with the first-line chemo-
therapy regimen, the overall response rate is still lower than
50% for GC patients with radical gastrectomy combined
with chemotherapy [3], and the median survival time is only
6.6-18.4 months for unresectable GC patients [4]. Therefore,
developing a new therapeutic target to increase the clinical
outcomes of GC patients is urgent.

Lamin B1, encoded by LMNBI, is a kind of lamins protein
and a key component in forming the nuclear lamina. This
protein is fundamental for human health, as it maintains the
functional and structural integrity of the nuclear envelope in

higher eukaryotic cells. Lamin B1 not only anchors certain
genome areas to the nuclear periphery but also functions in
chromosome positioning [5, 6], affecting DNA repair, replica-
tion, and transcription [7]. Current studies have shown that
lamin B1 is involved in biological processes, e.g., proliferation
and migration in various tumor cells [8, 9]. However, there are
no functional, clinicopathological, or prognostic studies based
on lamin B1 in GC. In this study, we endeavored to elucidate
lamin B1’s functions in GC cells and elucidate its antitumor
role. Our data indicate that lamin Bl can be a promising
factor of prognosis in GC patients as well as a potential tumor
Suppressor gene.

Patients and methods

Samples. Patients between May 2014 and December
2015 at Lanzhou University Second Hospital provided the
paraffin-embedded samples. Sufficiently respecting the
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patients’ right to informed consent, we used these samples
under the permission of the Medical Ethics Committee of
Lanzhou University Second Hospital. There were 71 primary
GC patients in this study: 49 males and 22 females (average
year, 50; range, 21-75 years), all who received no pretreat-
ment (radiotherapy or chemotherapy) before the surgery. To
eliminate the interference, we kept GC tissues (n = 71) and
normal tissues (n = 31) at -80 °C in liquid nitrogen until this
study started. Based on the UICC classification (TNM 2010),
every specimen was verified by pathological examination
and subjected to TNM staging.

Cell lines and cell culture. Two GC lines (SGC-7901
and MGC-803) were authenticated by short tandem repeat
(STR) fingerprinting, and they were purchased from the Cell
Bank of Type Culture Collection of the Chinese Academy of
Sciences (Shanghai, China). We cultured the cells in Dulbec-
cos modified Eagle’s medium (DMEM) (Gaithersburg, USA)
with added 10% heat-inactivated fetal calf serum (Logan,
UT) at 5% CO, and 37 °C in a humidified incubator. Further-
more, the expression of lamin Bl was assessed by western
blotting. We used B-actin as a reference.

siRNA transfection. siRNA was used to inhibit the
expression of lamin Bl. Lamin Bl siRNA was synthesized
by GenePharma (Shanghai, China), and the sequences used
are shown as follows: siRNA-1, sense: 5-GCAGACUUAC-
CAUGCCAAA-3 and antisense: 5-UUUGGCAUGGUAA-
GUCUGC-3’; siRNA 2, sense: 5-GGAGACACAUCAGU-
CAGUUTT-3’ and antisense: 5~AACUGACUGAUGUGU-
CUCCTT-3’; and siRNA 3, sense: 5-GGCGGAAAUAA-
GGGAUCAA-3’ and antisense: 5’-UUGAUCCCUUAUUU-
CCGCC-3’ After PCR and western blot analyses, we selected
the final two target sequences with the best silencing efficiency
on lamin B1 expression after the competition as siRNA 1 and
siRNA 2, and we selected a corresponding negative control
sequence. Assays for evaluating gene silencing efficiency
were performed by western blot and qRT-PCR 48 h after
transfection. After 48 h, we harvested the cells for analysis.

Lamin B1 overexpression. To express lamin B1 in gastric
cancer cells, we constructed a plasmid of pcDNA3.1-lamin
B1 and transfected the plasmid into MGC-803 and SGC-7901
by Lipofectamine 2000. After 48 h, we harvested the cells to
detect expression efficiency by western blot assay and the
ability of proliferation and migration.

Quantitative real-time fluorescent PCR (qRT-PCR). A
PrimeScript RT reagent Kit (TAKARA, USA) was used to
synthesized complementary DNA from total RNA. Also, we
performed a qRT-PCR with SYBR Premix ExTaq (TAKARA,
USA). To normalize the relative expression of lamin B1, we
took the endogenous 18S rRNA expression as the control
and calculated the ~ACT value. The qRT-PCR conditions are
shown as follows: 60°C for 34 s, 60°C for 60 s, 40 cycles at
95°Cfor5s,95°Cfor 15s,and 95 °C for 30 s. The primers used
are listed below: lamin B1, forward: 5-TAGAGGAAAGCG-
GAAGAGGGTT-3’ and reverse: 5-CCAGATGAGGTCAG-
TTGGGGGG-3’; GAPDH, forward: 5-AGGTCGGAGT-

CAACGGATTT-3" and reverse: 5-TGACGGTGCCATG-
GAATTTG-3.

Cell proliferation and colony formation assays. Two GC
lines (SGC-7901 and MGC-803), were infected with negative
control siRNA or with siRNA targeting lamin B1 and seeded
in a plate of 96-well (density, 10 000 cells in 200 pl/well)
and cultured at 5% CO, and 37°C in an incubator. An MTT
assay was used to determine cell proliferation rates. Absor-
bance values were obtained at 490 nm. The cells infected with
siRNA targeting lamin Bl or with negative control siRNA
were seeded in 6-well culture plates for the colony formation
assay. After 14 days of incubation, cell colonies were fastened
with 10% polytetrafluoroethylene (PFA) and dyed with
crystal violet solution. Using a light microscope, we counted
colonies with more than 50 cells.

Cell scratch and Transwell invasion assays. The cell
scratch assay was used to determine the migration ability of
GC cells. There were 3x10° cells seeded into 6-well culture
plates. A Micro Scratch Tester (MST) was used to observe
three parallel linear wounds generated in each plate. After
culturing for 24 h, we assessed the migration ability. For
the measurement of the invasive ability, the Transwell
invasion assay, which was matrix-coated, was conducted.
Then, we transferred 1x10° suspended cells to the upper
chamber of a matrix-coated 24-well plate from 500 pl of cell
culture medium, for 24 h incubation. Later, we fastened the
membranes and stained them with a crystal violet solution
for 10 min. Finally, we calculated the sum of cells that invaded
the membranes.

Cell adhesion test. We dried the Matrigel (2 ug/50 pl) after
adding it to a 96-well plate. The excess gel was washed away
from the plate using a phosphate buffer solution (PBS). In
a cell incubator of 37°C, the logarithmic stage on a Matrigel
plate was used to seed four thousand cells for 40 min. Then,
we removed the unadhered cells besides the culture solution.
By using the Celigo image cytometer, the cell number was
counted.

Western blot. In the RIPA lysis buffer, we extracted total
protein from GC cells. We blotted equal amounts of protein
onto the polyvinylidene fluoride membranes (Amersham,
UK) after separating them by using 10% sodium dodecyl
sulfonate polyacrylamide gel electrophoresis (SDS-PAGE).
At room temperature, we blocked the membranes in 5%
bovine serum albumin (BSA) for 1 h and incubated them with
primary antibodies overnight. For secondary HRP-conju-
gated antibodies, the incubation at room temperature lasted
for 1 h (Perbio Science, Belgium). Using the ECL immunode-
tection system (Immobilon, USA), we visualized immunore-
active proteins. The antibodies, which were used for western
blot, were as follows: anti-lamin B1 (12987-1-AP, Proteintech
Group, USA), anti-PTEN (22034-1-AP, Proteintech Group,
USA), anti-PI3 Kinase p85 (ab191606, Abcam, USA), anti-
pan-AKT (ab38449, Abcam, USA), anti-AKT (10176-2-AP,
Proteintech Group, USA), anti-Phospho-MEK1/2 (CST:
#9154, Proteintech Group, USA), anti-MEK (CST: #8727,
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Cell Signaling Technology, USA), anti-Phospho-ERK1/2
(CST: #4370, Proteintech Group, USA), anti-ERK (16443-
1-AP, Proteintech Group, USA), anti-P53 (10442-1-AP,
Proteintech Group, USA), anti-P21 (10355-1-AP, Protein-
tech Group, USA), and anti-B-actin (20536-1-AP, Protein-
tech Group, USA).

Immunohistochemistry (IHC) and scoring. We obtained
permission from the Medical Ethics Committee of Lanzhou
University Second Hospital and informed consent from all
patients concerned. After washing the gastric tumor and
paracarcinoma tissue sections (thickness, 4 um) in xylene
for two times (15 min each), we did the 10 min sequential
washes as follows: a 50% ethanol/50% xylene mixture; 75%,
85%, 95%, and 100% ethanol; 3% H,0,; and ddH,O. After
retrieving the antigen, we blocked the sections in 10% bovine
serum albumin (BSA) for 30 min. The incubation proceeded
in a humidified chamber with anti-lamin B1 (12987-1-AP,
Proteintech Group, USA) at 4°C overnight. Then, using an
UltraSensitiveTM SP kit (Fuzhou Maixin Biotech. Co., Ltd.)
in the same chamber, we incubated them at room tempera-
ture for 1 h. Therefore, the images from an inverted micro-
scope were acquired after dyeing DAB and hematoxylin
(XDS-100, Shanghai Cai Kang Optical Instrument Co., Ltd.).

Lamin Bl immunostaining was scored by two patholo-
gists based on the dyeing strength and percentage of dyed
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cells in each section aforementioned [10]. The intensity
score included: “0” (negative dyeing), “1” (weak dyeing), “2”
(moderate dyeing), or “3” (strong dyeing). The percentage of
positively dyed cells comprised “0” (0%), “1” (1-25%), “2”
(26-50%), “3” (51-75%), “4” (76—-100%). Then, we obtained
the final score by calculating the product of two scores. The
median lamin B1 IHC score (6.0), was selected as the cut-off
value to divide the samples into two groups: the high expres-
sion group and the low expression group.

Results

Lamin B1 expression was downregulated in GC tissues
and associated with clinical stage, depth of invasion, nodal
stage, and poor prognosis. To investigate whether lamin B1
plays a vital role in GC progression, we first examined the
expression level of lamin B1 in GC tissue by immunochemical
staining. We found that lamin B1 is significantly decreased
in GC tissues than paracarcinoma tissues (Figure 1A). Next,
we investigated the relationship between clinicopathological
features and the lamin B1 level in GC. Our data showed
that low level of lamin B1 in GC was significantly positive
correlated with higher clinical stage (p=0.01, Figure 1B),
depth of invasion (p=0.001), nodal stage (p=0.005), and poor
prognosis. However, there were no significant and promi-
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Figure 1. Expression of lamin B1 and its association with prognosis in gastric cancer patients. A) Representative images of immunohistochemical
staining for lamin B1 in gastric cancer tissues and paracarcinoma tissues; t-test was used to examine statistical significance. B) Correlation between
lamin B1 expression and the clinicopathologic characteristics of gastric cancer patients; the chi-square test was used to examine statistical significance.
C) The Kaplan-Meier survival analysis of patients with lamin B1-low (n=44) or lamin B1-high (n=27) group. **p<0.01
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nent differences observed for differentiation degree, age, sex,
or Lauren classification (Table 1). Kaplan-Meier analyses
revealed that the overall survival rate of the lamin B1-high
patients was markedly better than that of the lamin Bl-low
patients (Figure 1C). Furthermore, the multivariable hazard
ratios for variables were computed using a Cox regression
model. It turned out that lamin B1 was an independent factor
of prognosis in GC (Table 2). To sum up, our results showed
that reduced expression of lamin B1 predicts poor prognosis
in patients diagnosed with GC.

Table 1. Relationships between lamin B1 expression and clinicopatho-
logical characteristics in gastric cancer patients.

High Low
Variables expression expression  p-value
(n=27) (n=44)
Age 5589 +11.55  56.66 + 12.82 0.799
Sex
male 18 (66.7%) 31 (70.5%) 0738
female 9 (33.3%) 13 (29.5%)
Differentiation degree
poorly differentiated 14 (51.9%) 32 (72.7%)
moderately differentiated 10 (37.0%) 10 (22.7%) 0.146
highly differentiated 3(11.1%) 2 (4.6%)
Histological type
intestinal 23 (85.2%) 31 (70.5%) 0.158
diffuse 4(14.8%) 13 (29.5%)
Stage of disease
I 7 (25.9%) 3 (6.8%)
11 12 (44.5%) 13 (29.6%) 0.01
III 8(29.6%) 28 (63.6%)
Clinical tumor stage
Tl 9 (33.3%) 2 (4.6%)
T2 13 (48.2%) 14 (31.8%)
0.001
T3 4(14.8%) 21 (47.7%)
T4 1(3.7) 7 (15.9%)
Clinical nodal stage
NO 9(33.3%) 2 (4.6%)
N1 7 (25.9%) 13 (29.5%)
0.005
N2 10 (37.0%) 20 (45.4%)
N3 1(3.7%) 9 (20.5%)

Table 2. Multivariate analysis of survival in gastric cancer patients.

Hazard ratio

Variables p-value
(95% CI)
Lamin B1 expression 1.848 (1.039-3.287) 0.0456
Age 1.014 (0.981-1.047) 0.405
Sex 0.95 (0.396-2.276) 0.909
Differentiation degree 0.62 (0.261-1.475) 0.28
Histological type 0.797 (0.354-1.793) 0.583
Stage of disease 26.481(6.093-115.098) <0.001
Clinical tumor stage 9.252 (2.646-32.349) <0.001
Clinical nodal stage 17.082 (4.702-62.062) <0.001

Suppression of lamin B1 promoted gastric cancer cell
proliferation and migration. To investigate how lamin Bl
regulates GC progression, we used lamin B1 siRNA to knock
down lamin B1 expression in MGC-803 and SGC-7901 cells.
After 48 h, we examine the transfection efficiency by western
blotting and qRT-PCR. Our data showed that the expres-
sion of lamin Bl was dramatically decreased in MGC-803
and SGC-7901 cells (Figures 2A, 2B). Moreover, as shown
in Figure 2C, after inhibiting lamin Bl expression using
lamin B1 siRNA, the MTT assay showed that the prolifera-
tion of MGC-803 and SGC-7901 GC cells was significantly
increased. We further proved the impact of lamin B1 on cell
growth by using colony formation assays. As shown in Figure
3D, the suppression of lamin B1 promoted the colony forma-
tion of GC cells. These results indicated that the suppression
of lamin B1 expression promoted GC cell proliferation. Then,
we performed cell scratch assay, Transwell assays, and cell
adhesion assays to evaluate the effects of lamin B1 knockdown
on the migration of GC cells. As shown in Figures 3A and 3B,
the migration rates of MGC-803 and SGC-7901 cells trans-
fected with siRNA-lamin B1 were significantly increased at
24 h in comparison with those of the corresponding control
cells, as measured by the cell scratch assay. Moreover, the
difference was found in the adhesion rate of cells between the
siRNA-lamin B1 and control samples in the adhesion test in
MGC-803 cells. (Figure 3C). Matrix-coated Transwell assays
also showed that GC cell migration ability greatly increased
in MGC-803 and SGC-7901 cells transfected with siRNA-
lamin B1 in comparison with control groups (Figure 3D).

Overexpression of lamin B1 suppresses gastric cancer
cell proliferation and migration. Next, we investigate how
overexpression of lamin B1 affects GC cell proliferation and
migration.

As shown in Figures 4A and 4B, we firstly confirmed
the transfection efficiency by qRT-PCR and western
blotting. Our data further showed that the overexpression
of lamin B1 could inhibit the proliferation of MGC-803 and
SGC-7901 GC cells by MTT assay and colony formation
assays (Figures 4C, 4D). Moreover, using cell scratch assays
(Figures 5A, 5B), Transwell assays (Figure 5C), and cell
adhesion assays (Figure 5D), we also further confirmed that
the overexpression of lamin B1 could significantly suppress
GC cell migration.

Lamin Bl deficiency promoted GC progression by
decreasing the p53/p21WAFVCIP! expression and activating
the MAPK/ERK and PI3K/PTEN/Akt pathways. The
underlying mechanism of how lamin B1 deficiency promoted
GC progression was explored next. Our data indicated that
the p53 and p21 expressions were remarkably downregulated
in MGC-803 and SGC-7901 cells with lamin Bl silencing
(Figure 6A), in comparison with the lamin B1 overexpres-
sion group (Figure 6B). Follow-up studies indicated that
the lamin B1 deficiency increased the levels of one subunit
of PI3K, p85a, and decreased the levels of the PTEN protein
in MGC-803 and SGC-7901 cells. In these two cell lines, the
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level of phosphorylated Akt protein increased after knock-
down of lamin B1. The activity of the MAPK/ERK pathway,
represented by the levels of phosphorylated MEK and ERK
proteins, was affected in both cell lines. The increased regula-
tion of phospho-MEK and ERK levels after knockdown of
lamin B1 was also found via a western blot assay. However,
the total protein levels of PI3K, AKT, MEK, and ERK were
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minimally affected (Figure 6A). Contrary to the above results
(Figure 6B), the overexpression of lamin Bl could suppress
GC progression by increasing the p53/p21WAFVCP! expres-
sion and inhibiting the MAPK/ERK and PI3K/PTEN/Akt
pathways activation. These data suggest that lamin B1 homeo-
stasis disorder plays a very important role in promoting GC
progression.
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Figure 2. Suppression of lamin B1 promoted gastric cancer cell proliferation A) lamin B1 knockdown efficiencies were determined by RT-PCR; B)
lamin B1 knockdown efficiencies were determined by western blotting. B-actin was used as an internal control. C) Proliferation ability was detected
by MTT assays. D) Proliferation ability was detected by the colony-formation assay. One-way ANOVA was used to examine statistical significance.
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was used to examine statistical significance. *p<0.05, **p<0.01

Discussion survival of mammalian somatic cells [11, 12]. Lamins exist
in the nuclear neighboring region between the inner nuclear

As one of the nuclear matrix components, the nuclear —and membrane chromatin and interact with these elements.
envelope structural lamins are essential proteins of the In recent decades, lamins have been considered to maintain
nuclear lamina, involved in a series of fundamental cellular  the shape of the nucleus and mechanical stability [13]. Never-
functions. Currently, they are indispensable proteins for the  theless, recent studies suggest that they also play a vital role in
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Figure 4. Overexpression of lamin B1 suppresses gastric cancer cell proliferation A) lamin B1 overexpression efficiencies were determined by RT-PCR;
B) lamin B1 overexpression efficiencies were determined by western blotting. f-actin was used as an internal control. C) Proliferation ability was
detected by MTT assays in MGC-803 and SGC-7901 with the lamin B1 overexpression. D) Proliferation ability was detected by the colony-formation
assay in MGC-803 and SGC-7901 with lamin B1 overexpression. Student’s t-test was used to examine statistical significance. *p<0.05, **p<0.01

crucial cellular processes, such as replication of DNA, tumor-
igenesis, progression of the cell cycle, mitotic spindle forma-
tion, aging, differentiation of adult stem cell, and chromatin
organization [10, 14-16]. Studies on the lamins family have
long focused on type A lamins, but few have focused on type
B lamins, especially lamin B1. Some studies have suggested

that the expression of multiple factors involved in replication
and repair of DNA is dysregulated when lamin B1 levels are
changed. Hence, lamin BI is involved in a variety of cellular
activities, and its abnormal expression is connected with
tumor growth [17, 18]. Nevertheless, the role of lamin Bl in
the development and prognosis of cancer needs to be clari-
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p<0.01

fied. Prior studies have also demonstrated diverse lamin Bl ~ hepatocellular carcinoma prostate cancer [22-24]. Neverthe-
expression levels in different cancers. It is known that the less, there are few systematic studies on lamin B1 in GC.

lamin B1 expression is downregulated in colon cancer, breast In this study, our IHC dyeing analysis showed a decrease
cancer, and lung cancer [19-21]. While upregulated lamin  in lamin Bl protein levels in GC tissues in comparison
Bl expression has been observed in pancreatic cancer and  with that in paracarcinoma tissues. We found that reduced
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Figure 6. The effect of lamin B1 on p53/p21WAF1/CIP1 expression and the MAPK/ERK plus PI3K/PTEN/Akt pathways. A) The levels of MAPK/ERK
and PI3K/PTEN/Akt pathways related proteins p53 and p21 were determined by western blotting in MGC-803 and SGC-7901 with lamin B1 knock-
down. B) The levels of MAPK/ERK and PI3K/PTEN/Akt pathways related proteins p53 and p21 were determined by western blotting in MGC-803 and

SGC-7901 with lamin B1 overexpression.

lamin B1 expression has a correlation with higher clinical
stage, depth of invasion, nodal stage, and poor prognosis. In
addition, stratified survival analyses suggested that the GC
patients with higher levels in lamin B1 had better prognoses
than those with lower levels in lamin B1, implying that lamin
Bl could be an independent prognosis factor in GC. As
previously shown in lung cancer [19], lamin B1 as a tumor
suppressor gene also plays an important role in GC progres-
sion. However, the effect of lamin B1 deficiency on GC cells
is unknown. Moreover, the biological function of lamin Bl
is closely related to cell proliferation, and its high expression
may be closely related to changes in cell growth character-
istics and potential tumorigenic potential. Therefore, we
further investigate how lamin B1 disorder functions in GC
cells. To research into the regulatory effect of lamin Bl in
GC cells, we then investigated how the expression of lamin
B1 could have a significant impact on GC proliferative and
metastatic abilities. As expected, we observed that lamin Bl
disorder is associated with GC proliferation and migration.
Nonhomologous end joining (NHE]) and homologous
recombination repair (HRR), which are the main mecha-
nisms of DSB repair, are drastically impaired in cells with
downregulated lamin B1 levels, leading to persistent DNA
damage signaling. Meantime, previous studies showed that
deficiency of LMNBI triggers H3K27me3 toward the interior
of the nucleus and resulted in enlarged nuclear speckles,
thereby increasing genomic instability [25]. Moreover, lamin
Bl silence could lead to the loss of the polycomb repres-
sive complex 2 (PRC2) recruitment, thereby activating the
RET/p38 signaling axis to promote cancer progression [19].
Previous studies have also proved that p53 is a key factor in
modulating repair and recombination of DNA through HRR
and NHE] [26, 27]. Thus, we hypothesize that the downregu-
lation of lamin B1 probably has a profound effect on the p53

gene. To clarify the relationship between lamin B1 and the
P53 gene, we next investigated whether lamin B1 exerted any
influence on the signaling pathway of p53 in GC. The analysis
results of western blot revealed that lamin B1 appreciably
affected the protein levels of p53 and its downstream effector
p21. The signaling pathway of ERK-MAPK has a connection
with the malignant development of diverse cancers [28-33].
Furthermore, ERK/MAPK was shown to be related to lamin
Bl in spatial learning [34]. Thus, we performed western blot
analysis to examine whether reduced or increased lamin
BI1 expression regulates the activation of ERK/MAPK. Our
results revealed that lamin B1 deficiency promoted GC cell
growth and metastasis partly because of the ERK/MAPK
pathway activation. The PI3K/Akt signaling pathway is of
great significance in cell proliferation, migration, invasion,
and cell cycle progression in human gastric cancer [35].
Moreover, it has been recorded that in prostate cancer, PI3K/
AKT is regulated by lamin A/C [36]. Therefore, considering
the significance of the PI3K/Akt signaling pathway in the
tumor development and its interaction with lamin A/C, we
next investigated whether lamin Bl exerted an extremely
important influence on the pathway of PI3K/Akt in GC. We
performed western blot to examine the influences of lamin
Bl on the p85a, Akt, and p-Akt protein levels. Our data
indicated that knockdown of lamin B1 noticeably increased
the protein levels of p85a and p-Akt by reducing the protein
level of PTEN, in comparison with the result of lamin B1
overexpression.

In conclusion, we demonstrated that lamin Bl was
remarkably downregulated in GC tissues and reduced expres-
sion of lamin BI predicts poor prognosis for GC patients.
Lamin Bl homeostasis disorder plays a very important
role in promoting GC proliferation and migration in vitro.
More importantly, lamin B1 deficiency in GC could activate
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two pathways of ERK/MAPK and PI3K/PTEN/AKkt, with a
reduction in p53/p21WAF/CIP! expression. Therefore, lamin Bl
might act as a tumor inhibitory protein that suppresses the
proliferation and metastasis of GC cells. Lamin B1 could be
used as a marker for molecules in the development of GC as
well as a potential therapeutic target in the future.
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