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cells through miR-545-5p/FOXD1 signaling pathway
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Abstract Objective To investigate the effects of LINCO1355 on the proliferation, apoptosis, and invasion of oral squamous cell car-
cinoma (OSCC) cells via the miR-545-5p/forkhead box D1 (FOXD1) signaling pathway. Methods Cal-27 cells were cultured in vitro
and randomly separated into the control group,si-LINCO1355 (iransfected with LINC01355 siRNA) group, pe-LINC01355 (iransfected
with LINCO1355 overexpression plasmid) group, si-NC+miR-545-5p-NC+pc-NC (transfected with LINCO1355 siRNA negative control,
miR-545-5p negative control and empty plasmid) group,and si-LINCO1355+miR-545-5p inhibitor (transfected with LINCO1355 siRNA
and miR-545-5p inhibitor) group. After transfection, quantitative real-time PCR was applied to detect the expression of LINCO1355,
miR-545-5p,and FOXDI in cells. The Cal-27 cells transfected into groups were then subcutaneously inoculated to construct nude mouse
models of transplanted tumors in each group,and the growth of the transplanted tumors was measured. The CCK-8 method, flow cytom-
etry,and Transwell assay were applied in order to detect cell proliferation, apoptosis,and invasion, respectively. Immunohistochemical
staining was applied to detect the expression of epithelial-mesenchymal transition (EMT) related proteins Vimentin and E-cadherin in

cells. Western blotting was applied to detect the expression of cell proliferation related proteins (proliferating cell nuclear antigen [PCNA ],
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C-myc), apoptosis related proteins (cleaved cysteinyl aspartate-specific proteases-3 [ cleaved caspase-3 ], BCL-2-associated X protein [Bax] ),
and FOXD1 protein. A dual-luciferase reporter assay was used to identify the relationship between LINCO1355 and the miR-545-5p/
FOXD1 signaling pathway. Results Compared with the control group,the expression of LINCO1355 and FOXDI mRNA, proliferation
activity ,number of invasions, positive expression of Vimentin protein, expression of PCNA , C-myc and FOXD1 protein, and transplanted
tumor volume reduced (All P < 0.05) ; the expression of miR-545-5p, apoptosis rate, cleaved caspase-3 and Bax protein expression, and
positive expression of E-cadherin protein increased (All P < 0.05) in the si-LINC01355 group. The trend of changes in the various indica-
tors of the pe-LINCO1355 group was opposite to that of the si-LINCO1355 group. Compared with the si-LINCO1355 group, the expression
of LINCO1355 and FOXD1 mRNA , proliferation activity ,number of invasions, positive expression of Vimentin protein, expression of
PCNA, C-myc and FOXD1 proteins,and the transplanted tumor volume in the si-LINCO1355+miR-545-5p inhibitor group increased (All
P < 0.05), whereas the expression of miR-545-5p, apoptosis rate, cleaved caspase-3 and Bax protein expression,and positive expression
of E-cadherin protein decreased (All P < 0.05) . LINCO1355 was able to downregulate miR-545-5p expression in Cal-27 cells and miR-
545-5p was able to downregulate FOXD1 expression. Conclusion LINCO1355 promotes OSCC cell proliferation and invasion, and

inhibits apoptosis by targeting the miR-545-5p/FOXD1 signaling pathway.

Keywords oral squamous cell carcinoma; LINCO1355; miR-545-5p/FOXD1 signaling pathway; proliferation; apoptosis; invasion
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Gene Primer sequence
Forward,5’-GTACAGTGGCATGATCTCAG-3’

LINCO1355

Reverse,5’ -CTGCTCTAGCCCCTAAAGATAG-3’
FOXDI Forward,5’-GATCTGTGAGTTCATCAGCGGC-3’

Reverse,5 - TGACGAAGCAGTCGTTGAGCGA-3’
CAPDII Forward,5’-CGACTATGCAGTGACAGGTTGTG -3’
! Reverse,5’-ACGGATTTGGTCGTATTGGGC-3’

Forward, 5 -TCAGTAAATGTTTATTAGATGA-3’
miR-545-5p

U6

Reverse,5’-GTGCAGGGTCCGAGGTATTC-3’
Forward,5’-CGCTTCGGCAGCACATATACTA-3’
Reverse,5’-ATGGAACGCTTCACGAATTTGC-3’
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e SRR
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miR-545-5pF ik T+ (P < 0.05) ; pe-LINCO135524H 21
JLINCO1355F1FOXD1 mRNAZ ik Ft & (P < 0.05),
miR-545-5p7 iA FEAK (P < 0.05) ;si-NC+miR-545-5p-
NC+pe-NCZH 40 fiLINCO1355 .miR-545-5pMIFOXD1
mRNAFRE TG 2:25 5 (P> 0.05) . 5si-LINCO1355
ZHAH I, si-LINCO1355+miR-545-5p inhibitor#H 2 Jits
LINCO1355% 15 o 4t 11 2% 22 5 (P > 0.05), miR-545-
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Tab.2 Comparison of expression of LINC0O1355, miR-545-5p, and FOXD1 mRNA of Cal-27 cells in each group (x +s, n =6)

Group LINC01355 miR-545-5p FOXDI mRNA
Control group 1.01 £0.15 0.97 £0.14 1.03£0.19
si-LINCO1355 group 0.30 = 0.08" 2.68+021" 0.32+0.09"
pe-LINCO1355 group 2.73+0.20 0.29 +0.08" 2.61+022"
$i-NC+miR-545-5p-NC+pe-NC group 1.02+0.12 0.96 +0.12 1.04+0.15
si-LINCO1355+miR-545-5p inhibitor group 0.31 +0.09 1.03+0.17” 0.99 +0.16”

1) P < 0.05 vs. control group;2) P < 0.05 vs. si-LINC01355 group.
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A, control group; B, si-LINCO1355 group; C, pe- LINCO1355 group; D, si-NC+miR-545-5p-NC+pc-NC group; E, LINCO1355+miR-545-5p inhibitor group.
E1 R AEAREN & HCal-27 A T ESR

Fig.1

Flow cytometry detection of Cal-27 cell apoptosis in each group

A, control group; B,si-LINCO1355 group; C, pe-LINCO1355 group; D, si-NC+miR-545-5p-NC+pc-NC group; E, LINCO1355+miR-545-5p inhibitor group.
E2 Transwell3E344 Ml & HCal-27 A 1E R x 200

Fig.2

Invasion of Cal-27 cells in each group using Transwell assay x 200

®3 FHCal-27HIIETEFEME. RRME. PFTEREE (x+s, n=6)
Tab.3 Comparison of proliferation activity, invasion quantity, and apoptosis rate of Cal-27 cells in each group (x+s, n =6)

Group Proliferation activity (%) Number of invasion Apoptosis rate (%)
Control 100.00 + 0.00 290.80 + 24.30 4.01 +0.54
si-LINC01355 39.98 +7.16" 91.70 + 18.52" 61.85+1.67"
pe-LINC01355 245.63 + 13.25" 47340 +28.63" 0.38 £0.12"
si-NC+miR-545-5p-NC+pe-NC 106.14 = 12.70 302.10 +23.42 3.91+0.48
si-LINC01355+miR-545-5p inhibitor 94.86 + 11.90” 272.30 +20.13” 443 £0.617

1) P < 0.05 vs. control group;2) P < 0.05 vs. si-LINC01355 group.
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/L (P < 0.05) 55i-NC+miR-545-5p-NC+pc-NCZH 41
fflVimentin \E-cadherinfE [ FHPE RIS TG0 112222 7
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JfIPCNA .C-myc .cleaved caspase-3 . Bax5FOXD1%&
A TG4 22 5 (B3P > 0.05) . Hsi-LINCO1355
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E-cadherin

Vimentin

i ad

pe-LINCO1355

1%

ZHAH L, si-LINCO1355+miR-545-5p inhibitorH 4 ity
PCNA . C-myc 5FOXD14 |1 3R 153 I (3P < 0.05),
cleaved caspase-3-5Bax# [1 32 A8 /> ($P < 0.05)
ULE4 35,

si-LINCO1355+miR-
545-5p inhibitor
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E3 fREANLERNEHCa-27HEMEMTHEEEZERRRIE %200
Fig.3 EMT-related protein expression of Cal-27 cells in each group by immunohistochemical staining x 200

*4 HKHCal-27MMMEMTHEXEEMMERIE (x5, n=6)

Tab.4 Positive expression of EMT-related proteins in Cal-27 cells in each group (x+s, n=6)

Group Vimentin E-cadherin
Control 1.08+0.14 0.61 0.1
si-LINC01355 0.36 +0.10" 1.13+0.16"
pe-LINCO1355 1.84+0.17" 0.16 £ 0.05"
$i-NC+miR-545-5p-NC+pe-NC 0.37=0.11 0.60 +0.13
si-LINCO1355+miR-545-5p inhibitor 1.05+0.13” 0.63 +0.10”

1) P < 0.05 vs. control group;2) P < 0.05 vs. si-LINCO1355 group.

1 2 3 4 5
PCNA NS S GuED SSNS e 20 x [0’

C-myc S s D SN S 5 10°
Bax " GEED —— e 2] x [0

Cleaved caspase-3 a — -= 17 x 10°

FOXD] N s GUED s smmw 46 x 10’

GAPDH D D S W W 36 > 10’

1, control group;2,si-LINCO1355 group;3, pe-LINCO1355 group;4,si-
NC+miR-545-5p-NC+pc-NC group; 5, si-LINCO1355+miR-545-5p inhibi-
tor group.
E4 Western blotting#&ill & A4 AtEsE . ATHAEBNRIE
Fig.4 The expression of proliferation and apoptosis-related pro-
teins of cells in each group by Western blotting

2.6 Cal-2740 1 ' LINCO1355 5 miR-545-5p .miR-545-
Sp5FOXD1 IR ] 5 R IGTIESS

ENCORIZL I [ (https : //masysu.com/encori/) £¥
25 5 5 7%, LINCO1355 5 miR-545-5pa) 77 76 45 &
7 45, miR-545-5p SFOXD IFAE LS A0 5., WIRS.

miR-545-5p-wt+pc-NCA .miR-545-5p-wt+pc-
LINCO13552H \miR-545-5p-mut+pc-NC4 \miR-545-
Sp-mut+pe-LINCO135541 1) AH X 5% ' 25 B 4 43l
471.00 + 0.11.,0.26 + 0.07,0.99 = 0.10410.97 = 0.12.
EmiR-545-5p-wi+pc-NCH H 5, miR-545-5p-wi+pe-
LINCO1355ZH A XT3 B I 1 il 2 B AR (P < 0.05) 5
IMmiR-545-5p-mut+pc-NC4L 5 miR-545-5p-mut+pe-
LINCO13554H AH Xt ' 3R Bt Ve Fe A e e 12 25 5+
(P>0.05) .
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FOXD1-wi+miR-545-5p-NCZH .FOXD I -wt+miR-
545-5p mimics41 . FOXD1-mut+miR-545-5p-NCZ .
FOXD1-mut+miR-545-5p mimicsZH AR G 2 BT
PE43 54102 +0.14.0.30 + 0.08 .1.03 + 0.15F11.01 +
0.13., 5FOXD1-wi+miR-545-5p-NC 4 , FOXD1-wi+

R5 FHCal-27HAEEE. BTHEXEAMENRIE (x+£s, n=6)

miR-545-5p mimicsZH AH X 5 2 B M o AR (P <
0.05) ; MFOXD1-mut+miR-545-5p-NCZ 5FOXD1-
mut+miR-545-5p mimicsZH A X 56 2 BTG F AT
Gt (P>0.05) .

Tab.5 Relative protein expression of proliferation and apoptosis-related proteins in Cal-27 cells in each group (x +s, n=6)

Group PCNA C-myc Cleaved caspase-3 Bax FOXDI
Control 0.65 = 0.10 0.69 0.11 0.71 £0.12 0.58 +0.09 0.80+0.17
si-LINC01355 0.20 + 0.06" 0.23 +0.07" 1.20+0.16" 1.06 +0.14" 0.33 +0.10"
pe-LINCO1355 1.12+0.14" 1.16 +0.15" 0.22 +0.07" 0.10+0.03" 1.30+0.19"
si-NC+miR-545-5p-NC+pe-NC 0.64 +0.12 0.70 £0.12 0.72£0.14 0.57 £0.10 0.81+0.16
si-LINC01355+miR-545-5p inhibitor 0.63 0.09” 0.67 £0.10” 0.74 £0.15” 0.60 £0.11% 0.77 £0.15”

1) P < 0.05 vs. control group;2) P < 0.05 vs. si-LINCO1355 group.
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