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(Shanghai, China). All cells were cultured in RPMI 1640 medium 
containing 10% fetal bovine serum (FBS), 100 U/ml penicillin and 
100 μg/ml streptomycin (Thermo Fisher Scientific, Waltham, MA, 
USA). The cells were incubated in a humidified incubator with 5% CO2 
atmosphere at 37ºC.

siRNA transfection
PRSS21 siRNA (si-PRSS21#1, 5’-ACUGACCUUAGUGAUCC-

CU-3’; si-PRSS21#2: 5’-UUCACCCUAUGACAUUGCC-3’) and 
their negative control siRNA (si-NC: 5’-CCGUUACAGUAUCCCA-
CUU-3’) were purchased from Genechem (Shanghai, China). Lipo-
fectamine 2000 reagent (Thermo Fisher Scientific) was applied to 
transfect cells following the manufacturer’s protocols. Then, cells were 
incubated for 72 h and harvested for correlation analyses. The expres-
sion of PRSS21 was confirmed by quantitative real-time PCR (qPCR) 
and western blot. 

Quantitative real-time PCR (qPCR)
Total RNA was isolated using TRIzol reagent (Thermo Fisher 

Scientific) according to the manufacturer’s protocols. The first-strand 
cDNA was synthesized using a PrimeScript™ RT reagent kit (Takara 
Bio, Shiga, Japan) in accordance with the manufacturer’s introductions. 
qPCR analysis of the mRNA expression of target genes was conducted 
using SYBR Premix Ex Taq™ kit (Takara) according to the manufacturer’s 
instructions. GAPDH was used as an internal control. The primers 
used for PCR were: PRSS21: F: 5’-GCGCACTGCTTTGAAACTGA-3’, 
R: 5’- AGG ATG GCA TGG AAG TCA GC-3’; GAPDH: F: 5’-GGA 
GCG AGA TCC CTC CAA AAT -3’, R: 5’-GGC TGT TGT CAT ACT 
TCT CAT GG-3’. qPCR reaction conditions: 95°C for 10 minutes, 40 
cycles of 95°C for 15 seconds and 60°C for 30 seconds. The comparative 
cycle threshold (Ct) method was used to quantify the expression levels 
by the 2-∆∆Ct method. All experiments were carried out in triplicate.

Cell proliferation assay
Cell Counting Kit-8 (CCK-8) assay was performed to determine 

cell viability. Cells were plated in 96-well plates and cultured for 24, 
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Figure 4: Knockdown of PRSS21 inhibited GC cell proliferation. A. The mRNA level of PRSS21 in GC cells after knockdown was determined by qPCR assay. 
B. The protein level of PRSS21 in GC cells after knockdown was determined by western blot assay. C. GC cells growth was assessed by measuring the OD
values using the CCK-8 assay. **p<0.01 versus si-NC group.

Figure 5: Knockdown of PRSS21 inhibited the mobility of GC cells. A. The mobility of GC cells was assessed by wound-healing assay. B. The abilities of 
migration and invasion in GC cells were measured by transwell assay. **p<0.01 versus si-NC group.
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in cancer initiation and progression. Thus, to gain insight into the 
mechanism of PRSS21 knockdown on GC, we tested key markers of 
PI3K/AKT signaling, including the PI3K, p-PI3K, AKT and p-AKT 
using the western blot assay. The results showed that p-PI3K and 
p-AKT, but not PI3K and AKT, were apparently down-regulated in
si-PRSS21 group compared with si-NC group (Figure 6, p<0.01).
Overall, these results provided evidence that the PI3K/AKT pathway
was involved in PRSS21-induced oncogenic effect in GC cells.

Dis
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(Lee et al., 2017). High p-AKT expression was found in 90% of GC 
while in 10% normal gastric tissues and overexpression of p-AKT 
was associated with gastric tumor size and presence of metastases 
(Chiappini et al., 2017). Consistent with this, in this study, knockdown 
of PRSS21 impeded the key molecules including p-PI3K and p-AKT, 
but not PI3K and AKT in GC cells. All data suggested that PRSS21 may 
function as a carcinogenic role in GC possibly via PI3K/AKT signaling 
involvement. Nonetheless, our analysis existed some of limitations. 
First, clinical samples collected from our hospital as well as unfolding 
series of researches based on these samples were lack, which is the point 
of our following work. Second, the molecular mechanism underlying 
the oncogenic function of PRSS21 was required to explore. To be more 
persuasive, animal model was put into effect in the further study. In 
spite of these challenges and limitations, this is the first investigation of 
assessing PRSS21 expression in GC and preliminary anti-proliferative 
action of PRSS21 knockdown in vitro.

Conclusion
In summary, experiments of our study demonstrated an increase 

in the expression of PRSS21 in GC samples and its correlation with a 
more pathologic stage in GC patients. Additionally, the proliferation, 
migration and invasion abilities of GC cells were inhibited by PRSS21 
knockdown, which was probably regulated by PI3K/AKT signaling 
inactivation. The whole findings were explained in a schematic figure 
(Figure 7). Overall, our study suggests that PRSS21 is likely to play 
promoting actions in carcinogenesis and progression of GC and may 
work as a valuable therapeutic target for treating GC patients in the 
future. 
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