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Abstract: Objective: This study focuses on the feasible molecular mechanism of the interaction between MALAT-1, 
CCR7 and related genes in oral squamous cell carcinoma, to find new target molecules that can block the lymph 
node metastasis. Methods: The expression of MALAT-1, miRNA-320s, SRSF1, YB-1 and CCR7 were detected in 
T3/T4-phase OSCC tissues of two groups with or without lymph node metastasis using real-time qPCR. CO-IP and 
western blot to test the interaction of RNAs (MALAT-1, miRNA-320s) with SRSF1 protein or YB-1 were evaluated by 
CO-IP, Western blot and real-time qPCR. The expression change of chemokine receptor CCR7 were investigated us-
ing CO-IP, Western blot and real-time qPCR after silencing miRNA-320d (one of the miRNA-320s family members) 
by transfection of miRNA mimics to explore related signaling pathway. Results: The expression levels of MALAT-1 
SRSF1 and CCR7 in OSCC tissues with were differentially higher compared with those of samples without lymph 
node metastasis as well as para-carcinoma tissues, exclusive of miRNA-320d. Moreover, it is confirmed that the 
target RNA (MALAT-1, miRNA-320s) and SRSF1 protein can combine with each other, based on the statistically sig-
nificant difference compared with negative control group (P<0.05). In addition, the expression of CCR7 was higher 
than the negative control group after silencing miRNA-320d. Conclusion: SRSF1 is likely to mediate the interactive 
relationship between MALAT-1 and miRNA-320d. CCR7 expression can be distinctly increased by silencing miRNA-
320d. The effect of long-chain non-coding RNA MALAT-1 on chemokine receptor CCR7 and possibly further influ-
ence on lymph node metastasis of oral squamous cell carcinoma are revealed in molecular level to offer help for 
prevention and treatment of OSCC in future.
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Introduction

Oral squamous cell carcinoma (OSCC) is the 
most common type of oral malignant tumors, 
which is easier to induce lymphatic metastasis 
at early stage. Although the OSCC morbidity is 
still growing each year, but the complex rea-
sons of this cancer need to be elucidate. This 
study focuses on the possible molecular mech-
anism of the interaction between long-chain 
non-coding RNA MALAT-1 and chemokine re- 
ceptor CCR7 and its related genes in OSCC, 
aiming at finding out possible target spots to 
block the lymphatic metastasis [1].

Cell carcinogenesis and metastasis is a com-
plex process, in which multifactor, multigene 
and complicated gene regulatory factors are 

involved. Recent studies indicate that long non-
coding RNA (lncRNAs) plays an important role  
in cell development and metabolism as well as 
tumor genesis and development. No mutation 
exists in protein-coding genes of some tumors, 
nothing but expression of lncRNAs is abnormal, 
and several lncRNAs are enough for changing 
the transcription process [2]. Extensive molec-
ular research revealed that unusually high ex- 
pression levels of lncRNAs were detected in the 
various cancers in lung cancer [3], breast can-
cer [4], colorectal cancer [5], cervical cancer 
[6], hepatocellular carcinoma [7], kidney cancer 
[8] and so on [9]. The lncRNA transcripts (>200 
nt in length) regulate gene expression in the  
levels of transcription, post-transcription, epige- 
netic modification and other aspects, and th- 
us affect the biological functions of cells [10]. 
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Metastasis associated lung adenocarcinoma 
transcript 1 (MALAT-1), which was first discov-
ered in non-small cell lung cancer [11], is locat-
ed on chromosome 11q13.1 and has highly 
evolutional conservation [12]. MALAT-1 is the 
pioneer related to tumor metastasis. It was 
found that MALAT-1 was highly expressed in  
the tissues of patients with non-small cell lung 
cancer and the prognosis was poor. Subsequ- 
ent studies found that MALAT-1 also had high 
expression in a variety of malignant tumors 
including OSCC [13]. MALAT-1 can significantly 
promote the proliferation, metastasis and in- 
vasion of malignant tumor cells. MicroRNA (mi- 
RNA) is an endogenous small non-coding RNA 
with~22 nt in length in higher eukaryotes, 
which can mediate the regulation, translation 
or degradation of target mRNA by complemen-
tary binding [14]. Consequently, inhibition of 
miRNA maturation can accelerate cell trans- 
formation and tumorigenesis [15]. The abnor-
mal expression of miRNA in tumor cells influ-
ences translation of the downstream mRNA 
and facilitates aberrant cell proliferation [16, 
17]. In the study of esophageal squamous cell 
carcinoma (ESCC), MALAT-1 was confirmed to 
restrain the proliferation, invasion and metas-
tasis of tumor cells by regulating miRNA. MAL- 
AT-1 was synthesized by RNA polymerase II, 
whose expression product was located in the 
nuclear speckle [18], as well as the serine/argi-
nine rich protein (SR protein) family involved in 
mRNA precursor processing [19]. In view of 
their co-localization relationship, the relevance 
between MALAT-1 and SF2/ASF of SR protein 
family was investigated through suppression of 
MALAT-1 transcription using 5,6-dichloro-1-b-D-
ribobenzimidazole (DRB), which can reversibly 
inhibit RNA polymerase II. The results ensured 
that SF2/ASF was transferred from nuclear 
speckle to intranuclear and then repositioned 
after the MALAT-1 transcription was inhibited, 
while SF2/ASF would be resumed to the distri-
bution of nuclear speckle distribution when the 
expression of MALAT-1 was restored by discon-
tinuing DRB treatment. MALAT-1 can specifical-
ly recruit SR family members to participate in 
epigenetic regulation and cell-cycle control. The 
possible mechanism is MALAT-1 directly relat-
ed to phosphorylation of SR protein. The local-
ization of the nuclear speckle is the structural 
basis of MALAT-1 regulating expression, local-
ization and activation of SR protein family mem-
bers [20].

Chemokine receptors and G protein-coupled re- 
ceptors play diverse roles in immune defense 
by controlling cell migration and activating im- 
mune cells, as well as viral invasion, tumor 
growth and metastasis. Chemokine receptors 
play a crucial role in the pathogenesis of many 
diseases, including tumors [21]. The research 
on HIV infection shows that the mechanism of 
virus invasion into the host is escaping the host 
cell immune defense and enhancing its own 
viability with the help of protein encoded by self 
DNA similar to chemokine receptor [22]. Me- 
anwhile, chemokine G protein-coupled recep- 
tor is one of the key carriers mediating HIV in- 
fection [23]. Therefore, blocking and inhibiting 
chemokine receptors can control HIV infection, 
and become the current target of anti-HIV drug 
targeting therapy.

The molecular regulation course of tumor cell 
migration to a specific tissue is similar to that  
of immune cell migration to the infection site. 
Therefore, chemokines and their receptors be- 
came the object of tumor research, which play 
an important role in the migration of immune 
cells. A large number of studies find that che-
mokines and their receptors are closely related 
to the occurrence, development, metastasis 
and prognosis of tumors [24]. For example, the 
biological axis consisted of chemokine CXCL12 
and its receptor CXCR4 plays an important role 
in the growth and metastasis of several solid 
tumors, such as breast cancer [25]. CXCR4 is a 
highly conserved chemokine receptor in evolu-
tion, with a variety of effects on different im- 
mune cell lines [26]. Breast cancer cells with 
expression of chemokine receptors CXCR4 and 
CCR7 [27], can metastasize to target organs 
with high expression of their ligands CXCL12 
and CCL2, including lung, liver and lymph no- 
des. Moreover, was used, the probability of bre- 
ast cancer cell metastasis to mouse lungs can 
be reduced significantly after using anti-CXCR4 
antibody [28]. Recent bioinformatics analysis 
of genomic data suggests that one of the target 
genes of chemokine receptor CCR7 may be 
hsa-miR-320a. However, certain evidence is 
not available yet. Previous studies of our group 
and other documents indicate reveal that che-
mokine receptor CCR7 plays an important role 
in lymphatic metastasis of OSCC.

The following hypothesis is proposed by the 
above mentioned: MALAT-1 regulates the pro-
cessing of chemokine receptor CCR7 mRNA 
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320 was small, which might exist in the cell 
nucleus, it was necessary to use strong lysis 
solution (Imprint RNA Immunoprecipitation Kit 
RIP-12Rxn, Sigma, louis, MO) to lyse the cells, 
and specific reverse transcription kit (TaqMan 
MicroRNA Reverse Transcription Kit and High-
Capacity RNA-to-cDNA Kit, Thermo scientific, 
US). RNA concentration was measured spectro-
photometrically on a NANO Drop 1000 spectro-
photometer (Thermo scientific) and the integrity 
and purity of RNA was examined by running in 
1.0% agarose gel. The first-strand synthesis 
was carried out based on Promega M-MLV RT 
Usage information (Takara, Tokyo, Japan). The 
cDNA mix was diluted to 1:10 and stored at 
-80°C for subsequent real-time quantitative 
PCR (qRT-PCR). 

The real-time quantitative PCR was performed 
with the SYBR Green on an ABI 7500 Real-Time 
Detection System (Applied Biosystems, USA) to 
investigate the expression of OSCC-related ge- 
nes, including MALAT-1, SRSF1, YB-1 and CCR7. 
And qRT-PCR of miR-320s (miRNA320a/b/d/e) 
was performed using qRT-PCR kit (Takara, Da- 
lian, China). All primers used in this assay were 
shown in Table 1. The qRT-PCR was carried out 
in a total volume of 20 μL containing SYBR 
Green Master Mix of Takara (Takara, Tokyo, Ja- 
pan). The expression of MALAT-1, SRSF1, YB-1 
and CCR7 genes was normalized to the expres-
sion of β-actin gene for each sample, while the 
expression of miRNA-320 genes was normal-
ized to the expression of U6 gene for each sam-
ple. Because miRNA-320 has the precursor 
and mature miRNA, therefore, the expression 
of miRNA-320 was the average value of the 
expression of all the precursors and mature 
miRNAs. The relative expression of these genes 
was analyzed using the comparative CT (2-ΔΔCT) 
method [29].

Correlation of regulatory RNA (MALAT-1 and 
miRNA-320) and functional protein (SRSF1 
and YB-1) in tongue cancer cell line

After the cell lines SCC-9 and SCC-25 recov-
ered to the sixth generation, the cells with high 
expression of SRSF1 and YB-1 were selected 
as the experimental group and negative anti-
rabbit antibody were selected as the control 
group. The interaction between two regulatory 
RNAs (MALAT-1 and miRNA-320) and two func-

precursor miRNA-320s by activating SR pro- 
tein or YB-1 protein to affect its expression in 
oral squamous cell carcinoma, and sequenti- 
ally may influence the behavior of lymph node 
metastasis of OSCC.

This study contains three contents: 1) detec-
tion of expression of MALAT-1, miRNA-320s, 
SRSF1, YB-1 and CCR7 in OSCC samples using 
real-time fluorescence quantification; 2) corre-
lation analysis between human tongue cancer 
cell lines SCC-9/SCC-25 and SRSF1 protein/
YB-1 at the cellular level by co-immunoprecipi-
tation, immunoblotting tests of related RNA 
(MALAT-1, miRNA-320s); 3) analysis of chemo-
kine receptor CCR7 expression after silence of 
miRNA-320s by miRNA mimics transfection te- 
chnology using co-immunoprecipitation, immu-
noblotting and real-time RT-PCR, and further 
investigation on possible interrelationships.

Materials and methods

Samples

OSCC carcinoma tissues and adjacent tissu- 
es were taken from patients in Department of 
Stomatology, Changhai Hospital. Patients with 
stage T3/T4 and without preoperative chemo-
therapy, radiotherapy and recurrence were se- 
lected, and their clinical information including 
age, sex, primary site, clinical stage and cervi-
cal lymph node metastasis were carefully re- 
corded. The frozen sections were cut off from 
the excised tissues, and the identification of 
carcinoma tissues and adjacent tissues were 
performed using optical microscope (Olympus). 
The carcinoma tissues and adjacent tissues 
were divided into groups A and B numbered in 
sequence from 1 to 6, and the samples were 
transferred into sterile frozen tube and stored 
at -80°C for subsequent RNA extraction.

The human tongue squamous cell carcinoma 
cell lines, SCC-9 and SCC-25, were purchased 
from ATCC (American Type Culture Collection, 
US).

Quantification of OSCC-related gene expres-
sion

Total RNA was isolated from the carcinoma tis-
sues and adjacent tissues using TRIzol reagent 
(Invitrogen, Carlsbad, CA) according to the pro-
tocol. Because the molecular weight of miRNA-
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Table 1. Primers used in this study

Gene name Primer 
name Sequence (5’-3’)

MALAT-1 Forward GAATTGCGTCATTTAAAGCCTAGTT

MALAT-1 Reverse GTTTCATCCTACCACTCCCAATTAAT

SRSF1 Forward CCTGTTCATCAGGAACGTCG

SRSF1 Reverse CGGCCACATACCCACTTTCTA

YB-1 Forward GGGGACAAGAAGGTCATCGC

YB-1 Reverse CGAAGGTACTTCCTGGGGTTA

CCR7 Forward TGAGGTCACGGACGATTACAT

CCR7 Reverse GTAGGCCCACGAAACAAATGAT

Has-miR-320a precursor Forward GCTTCGCTCCCCTCCGCCTTCTCTTCCCGGTTCTTCCCGGAGTCGGGAAAAG

Has-miR-320a precursor Reverse ACCTCATCCTTTTTCGCCCTCTCAACCCAGCTTTTCCCGACTCCGGGAAGAA

Has-miR-320a mature miRNA Forward AAAAGCTGGGTTGAGAGGGCGA

Has-miR-320a mature miRNA Reverse TCGCCCTCTCAACCCAGCTTTT

Hsa-miR-320b1 precursor Forward AATTAATCCCTCTCTTTCTAGTTCTTCCTAGAGTGAGGAAAAGCTGGGT

Hsa-miR-320b1 precursor Reverse AATTAATTAGTTAATTTGTTTGCCCTCTCAACCCAGCTTTTCCTCACTC

Hsa-miR-320b2 precursor Forward TGTTATTTTTTGTCTTCTACCTAAGAATTCTGTCTCTTAGGCTTTCTCTTCCCAGATTTCCCAAAGTTGGGAAAAGCTG

Hsa-miR-320b2 precursor Reverse TTCCCTATCTAATTATGTCAGAGACAGAATTCTTTTTTTTTCCTTTTGCCCTCTCAACCCAGCTTTTCCCAACTTTGGGA

Hsa-miR-320b mature miRNA Forward AAAAGCTGGGTTGAGAGGGCAA

Hsa-miR-320b mature miRNA Reverse TTGCCCTCTCAACCCAGCTTTT

Hsa-miR-320d1 precursor Forward TTCTCGTCCCAGTTCTTCCCAAAGTTGAGAAAAG

Hsa-miR-320d1 precursor Reverse TCCTCTCAACCCAGCTTTTCTCAACTTTGGGAAG

Hsa-miR-320d2 precursor Forward TTCTCTTCCCAGTTCTTCTTGGAGTCAGGAAAAG

Hsa-miR-320d2 precursor Reverse TCCTCTCAACCCAGCTTTTCCTGACTCCAAGAAG

Hsa-miR-320d mature miRNA Forward AAAAGCTGGGTTGAGAGGA

Hsa-miR-320d mature miRNA Reverse TCCTCTCAACCCAGCTTTT

Hsa-miR-320e precursor Forward GCCTTCTCTTCCCAGTTCTTCCTGGAGTCGGGGAAAAG

Hsa-miR-320e precursor Reverse ACCTTCTCAACCCAGCTTTTCCCCGACTCCAGGAAG

Hsa-miR-320e mature miRNA Forward AAAGCTGGGTTGAGAAGG

Hsa-miR-320e mature miRNA Reverse CCTTCTCAACCCAGCTTT

Figure 1. The sixth generation cell lines of SCC9 (A) and SCC25 (B).

tional proteins (SRSF1 and YB-1) were tested 
using immunoprecipitation and Western blot-
ting according to the previous study (anti-SF2 

antibody and anti-YB-1 antibody, Abcam, US) 
[30]. The differential expression was verified 
using qRT-PCR.
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Correlation of miRNA-320 and functional pro-
tein CCR7 in tongue cancer cell line

The cells with silenced miRNA-320d transfect-
ed by miRNA-320d miRNA inhibitor (446- 
4066, Thermo scientific, US) were defined as 
the experimental group, while the cells trans-
fected by control miRNA (4464058, Thermo 
scientific, US) was selected as the control 
group. The interaction between miRNA-320 
and CCR7 was tested using immunoprecipita-
tion and Western blotting according to the pre-
vious study [31]. The differential expression 
was verified by qRT-PCR.

Statistical analysis

Statistical analysis of data was performed 
using SPSS 22.0 and Graphpad prism 7.0, and 
the quantitative data were given in terms of 
relative mRNA expression level as mean ± SD 
(N=3). Statistical significance was determined 
by paired t test. The P value less than 0.05 was 
considered statistically significant.

Results

Cell morphological characteristics of the sixth 
generation SCC-9 and SCC-25

When passaged to the sixth generation, the cell 
lines SCC-9 and SCC-25 were observed under 
TEM microscope. The cells showed epithelial 

like morphology, which were flattened and po- 
lygonal, and arranged like “paving stone”, and 
there was obvious atypia and more common 
mitotic with a small amount of megakaryocyte 
and multinucleated cells (Figure 1). Therefore, 
these cells can be identified as oral squamous 
cell carcinoma. 

The differential expression of OSCC-related 
genes in carcinoma tissues and adjacent tis-
sues

Three genes including MALAT-1 (Figure 2A), 
SRSF1 (Figure 2B) and CCR7 (Figure 2D) have 
the same expression trend in different groups, 
whose expression in carcinoma tissues with 
lymph node metastasis were significantly high-
er than carcinoma tissues without lymph node 
metastasis and adjacent tissues. The relative 
expression of MALAT-1 in carcinoma tissues 
with lymph node metastasis was 2.30 fold 
(P<0.01) and 11.04 fold (P<0.01) of that in  
carcinoma tissues without lymph node metas-
tasis and adjacent tissues, respectively (Figure 
2A). The relative expression of SRSF1 in carci-
noma tissues with lymph node metastasis was 
1.17 fold (P<0.01) and 1.74 fold (P<0.01) of 
that in carcinoma tissues without lymph node 
metastasis and adjacent tissues, respectively 
(Figure 2B). The relative expression of CCR7 in 
carcinoma tissues with lymph node metastasis 

Figure 2. The differential expression of MALAT-1 (A), SRSF1 (B), YB-1 (C), CCR7 (D), has-miR-320a (E), has-miR-320b 
(F), has-miR-320c (G) and has-miR-320d (H) in carcinoma tissues and adjacent tissues. OSCC (A), OSCC carcinoma 
tissues with lymph node metastasis; N (A), adjacent tissues of OSCC (A); OSCC (B), OSCC carcinoma tissues without 
lymph node metastasis; N (B), adjacent tissues of OSCC (B).
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Figure 3. The T/N of MALAT-1 (A), 
SRSF1 (B), CCR7 (C) YB-1 (D) and 
miR-320s (E-H) in carcinoma tis-
sues and adjacent tissues. 1-3 
groups were carcinoma tissues 
without lymph node metastasis, 
and 4-6 groups were carcinoma 
tissues with lymph node metas-
tasis.

Figure 4. The expression of SRSF1 and YB-1 in cells 
SCC-9 and SCC-25.

was 1.85 fold (P<0.01) and 2.38 fold (P<0.01) 
of that in carcinoma tissues without lymph 
node metastasis and adjacent tissues, respec-
tively (Figure 2D). However, the expression of 
YB-1 has no difference in carcinoma tissues 
with and without lymph node metastasis, while 
that in carcinoma tissues was significantly high-
er than adjacent tissues 1.28 fold, P<0.01) 
(Figure 2C).

The relative expression of miRNA-320d in car- 
cinoma tissues with lymph node metastasis 
was significantly lower than that in carcinoma 
tissues without lymph node metastasis 0.78 
fold, P<0.01) (Figure 2G), and both of them 
were significantly higher than that in adjacent 
tissues 3.09 fold, P<0.01; 2.29-fold, P<0.01;) 
(Figure 2G). There was no significant difference 
in the expression level of miRNA-320a (Figure 
2E), miRNA-320b (Figure 2F) and miRNA-320e 
(Figure 2H) in different groups.

The difference of OSCC-related genes expres-
sion in carcinoma tissues and adjacent tissues 
(T/N)

The different expression of MALAT-1, YB-1, SR- 
SF1, CCR7 and miR-320s in carcinoma tissues 
and adjacent tissues were shown by T/N value. 
The nonzero T/N value indicated that the gene 
expression could be detected in all 6 groups of 
samples. When the T/N value was greater than 
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Figure 5. Co-Immunoprecipitation bands of RNA-protein-antibody complex. 
SF2-RIP, Co-Immunoprecipitation bands of SRSF1 protein; YB1-RIP, Co-Im-
munoprecipitation bands of YB1-RIP protein; NEG, Co-Immunoprecipitation 
bands of negative controlled rabbit antibody; RIPA, the original lysate. 

Figure 6. The expression of MALAT-1 after Co-Immunoprecipitation.

Figure 7. The expression of miRNA-320d after Co-Immunoprecipitation.

1 indicating that the gene expression level in 
carcinoma tissues was higher than that in adja-
cent tissues, and when the T/N value was less 
than 1 indicating that the gene expression level 
in carcinoma tissues was lower than that in 
adjacent tissues. There were significantly high-
er expression of MALAT-1 (Figure 3A), SRSF1 
(Figure 3B) and CCR7 (Figure 3C), and signifi-
cantly lower expression of miRNA-320d (Figure 
3G) in carcinoma tissues with lymph node me- 
tastasis group. No significant difference was 
observed in other genes.

Correlation of MALAT-1, SRF1, YB-1 and 
miRNA-320s

Expression of SRSF1 and YB-1 in cells SCC-9 
and SCC-25: The cell lysis efficiency and the 

expression of SRSF1 and YB- 
1 in cells SCC-9 and SCC-25 
were detected using Western 
Blot. The same express trend 
of reference GADPH indicated 
that the cleavage efficiency 
was similar, and the expres-
sion of SRSF1 and YB-1 in cells 
SCC9 and SCC25 were higher 
than that in the control groups 
(Figure 4).

Binding efficiency of RNA-pro- 
tein-antibody complex: The bin- 
ding efficiency of RNA-protein-
antibody complex was detect-
ed using Western Blot after co-
immunoprecipitation. The ex- 
pression of reference GADPH 
was similar in cell lines. SF2-
RNA protein complexes could 
be detected by anti-SF2 anti-
bodies, indicating that SRSF1 
and RNA could bind well. At the 
same time, we could see that 
the complex band of anti-YB-1 
antibody and YB-1-RNA are not 
clear, similar to the negative 
control (Figure 5).

Quantification of MALAT-1 in 
purified RIP products

Paired t-test was used for sta-
tistical analysis. The expres-
sion level of MALAT-1 in SCC9 
(Figure 6A) and SCC25 (Figure 

6B) purified RIP products was significantly hig- 
her than negative control samples (2.39-fold, 
P<0.01; 2.17 fold, P<0.01). This suggested that 
MALAT-1 was a component of the anti SRSF1-
protein-RNA complex.

Quantification of miRNA-320d in purified RIP 
products

Paired t-test was used for statistical analysis. 
The expression level of miRNA-320d in SCC9 
(Figure 7A) and SCC25 (Figure 7B) purified RIP 
products was significantly higher than that in 
normal tissues 1.43 fold, P<0.05; 1.34-fold, 
P<0.05). This suggested that miRNA-320d was 
a component of the anti SRSF1-protein-RNA 
complex.
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Figure 8. The silence efficiency of miRNA-320d.

Figure 9. The differential expression of CCR7 in cells with and without miR-
NA-320.

The interaction between miRNA-320d and 
CCR7

Cell line with high expression of miRNA-320d 
was selected and then its miRNA-320d was 
silenced by mimic miRNA transfection. Using 
CO-IP and western blotting, CCR7 expression 
changes were observed in miRNA-320d silent 
group and control. The relationship between 
miRNA-320d and CCR7 was checked by real-
time qPCR.

Assessment of silence efficiency of miRNA-
320d

After silencing miRNA-320d, bands of the ex- 
perimental group were clearer than those of 
the control group, indicating excellent silence 
efficiency of miRNA-320d (Figure 8).

Expression of CCR7 in miRNA-320d silent cells

The statistical analysis by paired t test, same 
as section 2.1, was used for comparison of 
CCR7 between SCC9/SCC25 experimental gr- 
oups and that of the control (tscc9=4.84, 
P<0.01; tscc25=4.26, P<0.01). After logarith-
mic transformation of ΔCT values by 2-ΔΔCt, 

the expression level of CCR7  
in experimental group was hig- 
her than that in control group, 
and the difference was statis- 
tically significant suggesting th- 
at CCR7 expression of was in- 
creased after silencing miRNA-
320d (Figure 9).

Discussion

In the first part, in contrast to 
OSCC group with no metasta-
sis, the higher expression of 
MALAT-1, SRSF1 [28] and CC- 
R7, but the lower expression  
of miRNA-320d [32] in those 
samples with lymphatic metas-
tasis were confirmed by real-
time RT-PCR. This result is not 
only roughly consistent with 
our expectation, but also with 
the expression trend of the- 
se corresponding molecules in 
other cancers reported by 
recent research articles. In the 
second part, the interaction 

between MALAT-1, SRSF1 and miRNA-320d 
was investigated in the mature OSCC cell lines 
with the highest incidence rate, combined with 
co-immunoprecipitation method, immunoblot-
ting assay and real-time RT-PCR. And their 
mutual combination and interaction in experi-
mental group were determined by immuno-col-
oring WB band and quantitative statistical anal-
ysis in comparison with control group [33]. In 
the third part, the expression dynamics of  
the downstream chemokine receptor CCR7 
[34] was measured in miRNA-320d silent gr- 
oup compared with that of control. This expe- 
riment used Ago 1/2/3 antibodies and the neg-
ative control mouse antibody to validate the 
silence of miRNA-320d by WB band. The real-
time quantitative result showed that the ex- 
pression of CCR7 in silent group was increas- 
ed; indicating that miRNA-320d can affect the 
expression of CCR7.

The interaction between transmembrane pro-
teins of OSCC cells and chemokine receptors 
may be a channel for long-chain non-coding 
RNA to regulate the biological behavior of che-
mokine receptors. The results of this study 
show that: (1) MALAT-1, SRSF1 and CCR7 have 
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exceptionally high expression in samples of 
OSCC with lymphatic metastasis , and miRNA-
320d expression is low in the same samples; 
(2) SRSF1 mediates mutual binding of MALAT-1 
and miRNA-320d; (3) miRNA-320d can affect 
expression of the downstream chemokine CC- 
R7. MALAT-1 interacts with miRNA-320d th- 
rough SRSF1, where as gene-regulated silenc-
ing miRNA-320d can significantly promote the 
expression of CCR7, revealing the effect of MA- 
LAT-1 on chemokine receptor CCR7 in molecu-
lar level and possibly further effect on lymph 
node metastasis of OSCC. Unfortunately, be- 
cause of small size sample and short cycle,  
no studies were carried out on the relative 
expression levels of MALAT-1, SRSF1, YB-1, 
miRNA-320d and CCR7 corresponding to TNM 
neoplasm staging in OSCC. Although the pos- 
sible mutual effects among SRSF1, MiRNA-
320d and CCR7 were found, but the specific 
mechanism is still unclear. In-depth study of 
the above studies may provide the theoretical 
basis for further targeted diagnosis and treat-
ment of OSCC.
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