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with previous study [5], we also found TRPM7  
is higher in NPC tissues than in noncancerous 
nasopharyngeal tissues (N) (Figure 1). Further- 
more, we found that 100% of high expression 
of TRPM7 in NPC patients and 0% of high 
expression of TRPM7 in noncancerous naso-
pharyngeal patients (Table 1). We showed the 
demographic and clinic information of samples 
in (Table 2). Taken together, we confirmed the 
overexpression of TRPM7 in NPC.

MiR-22 is the upstream of TRPM7

To explore the function further, we tried to 
explore the upstream of TRPM7. The 3’UTR of 
TRPM7 contained a predicted binding site for 
miR-22 by the prediction software microRNA.

org-Targets and Expression (Figure 2A). Also, 
it’s been reported that TRPM7 was the target 
gene of miR-22 in Parkinson’s disease [15]. We 
confirmed the target role by Luciferase Reporter 
Assay, and TRPM7 bound the 3’UTR region of 
miR-22 (Figure 2B). 

MiR-22 decreases the migration of CNE2 cells

We carried out quantitative real-time PCR (qRT-
PCR), and found the expression of miR-22 in 
NPC tissues was lower than N tissues (Figure 
3A). Subsequently, we examined the function of 
miR-22 in NPC cells. We investigated the effect 
of miR-22 on cell migration with transwell 
migration assay and wound-healing assay. 
CNE2 cells were transfected with miR-22 mor-

Figure 4. MiR-22 decreases the migration of CNE2 cell. A. Transwell assays were used to test the migratory capabil-
ity effects of miR-22 on CNE2 cells. B. The cells that migrated through the members were counted, ***P<0.001. C. 
Cells were transfected until confluence and the mobility were measured by wound-healing assays. Representative 
images of the wound-healing were shown at 0 h and 48 h. D. The relative migration distance of cells was measured. 
The data were means ± SEM, *P<0.05. All experiments were carried out at least three times.
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pholino (Mo) and precursor (Pre), respectively. 
The Mock group was transfected with Lipo- 
fectamine 2000 and the control group was 
incubated by medium. Firstly, we tested the 
transfected efficiency by western blot analysis. 
As the overexpression and knockdown of miR-
22 were efficiency (Figure 3B, 3C), they were 
used for the follow-up studies. We investigated 
the effect of miR-22 on cell migration with  
transwell migration assay and wound-healing 
assays. Interestingly, the knockdown of miR- 
22 increased the cell number in the transwell 
chambers, while the overexpression of miR-22 
showed the opposite phenomenon, compared 

patients and good therapeutic effects have 
been shown, the ratio of metastasis is still high 
[16]. NPC is a complex biological process char-
acterized by migration and proliferation [17]. There- 
fore, it’s important to identify the mechanism of 
the NPC metastasis, progression and progno-
sis to contribute to the early diagnosis, support-
ing prognosis prediction. In this study we dem-
onstrated that miR-22 decreased migration of 
CNE2 cells, which was regulated by TRPM7. 

TRPM7 is a nonselective cationic channel, whi- 
ch is overexpression in plenty of malignancies 
[18]. TRPM7 Ca2+ and Mg2+ channels regulate 

Figure 5. Relationship of miR-22 with proliferation in CNE2 cells. A. Flow cytom-
etry was used to analysis the CNE2 cells with miR-22 knockdown and overex-
pression. B. The percent of cells in each phase was shown as the columnar. 
Data are mean± SEM. P>0.05.

with the mock group (Figure 
4A, 4B). In the wound-heal-
ing assays, the mean gap 
distance migrated of Mo 
group was obviously de- 
creased compared to 0 
hour, compared with other 
groups, which means the 
knockdown miR-22 truly in- 
creasing the migration of 
CNE2 cells (Figure 4C, 4D). 
All the data supported that 
miR-22 might reduce cell 
migration. 

Relationship of miR-22 
with proliferation in CNE2 
cells

To further explore the po- 
tential biological influences 
of miR-22 in NPC, we in- 
vestigated the cell experi-
ments about cell cycle. We 
found that the G1 phase, S 
phase and G2 phase of 
CNE2 cells had no obvious 
differences in morpholino 
and precursor groups, com-
pared with control group 
(Figure 5A). The percents 
of cells in the phases were 
showed separately (Figure 
5B). We considered miR-22 
had poor relationship with 
proliferation in CNE2 cells.

Discussion

Although radiotherapy and 
chemotherapy of NPC ha- 
ve been widely applied to 
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