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Mechanism of miR-106b-5p on Invasion and Migration of Oral Squamous
Cell Carcinoma through Targeted Regulation
of SIRT7/SMAD4 Signaling Pathway
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Abstract This study aimed to investigate the effects and mechanism of miR-106b-5p on migration and
invasion of OSCC (oral squamous cell carcinoma) cells. The expression of miR-106b-5p in OSCC tissues and cell
lines was detected by qRT-PCR. SCC15 and OECMI cells were divided into Control group, miR-NC group, miR-
106b-5p mimics group, anti-miR-NC group, anti-miR-106b-5p group, anti-miR-106b-5p+si-NC group, and anti-
miR-106b-5p+si-SIRT7 group, respectively. Cell proliferation, migration and invasion were detected in each group;

Western blot was used to detect the protein expression of E-cadherin, N-cadherin, MMP-9, SIRT7 and SMAD4;
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double luciferase reporter gene assay and RIP assay verified the targeting relationship between miR-106b-5p and
SIRT7. The results showed that the expression levels of miR-106b-5p in OSCC tissues and cells were increased
(P<0.05). Overexpression of miR-106b-5p could significantly promote the proliferation, migration, invasion and
EMT of OSCC cells, and inhibition of miR-106b-5p expression could significantly inhibit the proliferation, migra-
tion, invasion and EMT of OSCC cells (P<0.05). Double luciferase reporter gene experiment and RIP experiment
confirmed that there was a targeting relationship between miR-106b-5p and SIRT7 (P<0.05). Inhibition of SIRT7
expression could reverse the inhibitory effects of miR-106b-5p expression on the proliferation, migration, invasion
and EMT of OSCC cells (P<0.05). In conclusion, the expression of miR-106b-5p is up-regulated in OSCC tis-
sues and cells. Inhibition of miR-106b-5p expression can inhibit the proliferation, migration, invasion and EMT of
OSCC cells by regulating SIRT7/SMADA4 signal pathway.
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UAC UUU UGU GUA GUA CAA-3"). SIRT7/MF
PLRNA(si-SIRT7, 5-GTG GAC ACT GCT TCA GAA
A-3") J2XFHE (si-NC, 5'-CCU UGC GUG GGA GCG
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anti-miR-NC4 (¥ % anti-miR-NC). anti-miR-106b-
Sp(f 4% anti-miR-106b-5p). anti-miR-106b-5p+si-
NC#H (3£#; 4% anti-miR-106b-5p M si-NC). anti-
miR-106b-5p+si-SIRT74H (FL % 4anti-miR-106b-5p il
si-SIRT7), T & E 6N E 1L, 448 higkin it j«
R, T a4,
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TRIzoHA I FE LR RNA, A TIRNA 1240 FIy 5, A
FH 00 53357 &) 4% cDNAJFHEAT PCRYTHY | [
WG, LLUCKHNZ, K2 “J5 70 H miR-106b-
SpHEXf FIA T . miR-106b-5p i34 5'—3": GGG
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TTT GCG TGT CAT CCT TGC G.
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SIRT7-wt#i 44, ¥ miR-106b-5p#L [ () SIRT7 3'-UTR
JPANHEAT 8 R, ¥4 9AF A (mut) SIRT7 3'-UTR %8
P& 2] pmirGLOF A | 44 Hoiy 4 4 SIRT7-mut.
Lipofectamine 20004 SIRT7-wt. SIRT7-mut%) 5l
5 miR-NC. miR-106b-5p mimics}t4% 4 SCC15.
OECM 141 248 h, Kl AH XS 2¢ 't 2% g 7% 12k

1.2.8 RIP%EE  E5H Ago2PiRBIgGHUMAR 1
Bk5SCC15. OECMIAIZ M 4 °C T E L,
B BRI, B E R KIH AL S JR X RNA, qRT-PCR
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A: expression of miR-106-5p in OSCC tissue; B: expression of miR-106-5p in OSCC cell line. *P<0.05 compared with Paracancer or HOK group.
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Fig.1 Expression of mR-106b-5p in OSCC tissue and cell line
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2.1 miR-106b-5p7EOSCCLELA K MM R h Rk
miR-106b-5p7E OSCCA 4 A K F i T

S ZA[(2.3620.52)H(1.05+0.12), =16.097, P<0.05)]

(EI1A); miR-106b-5p7E OSCCHH /i % SCC15.

CAL27. HSC3. SCC9. OECMI1HEik/K V=T

HOKZHJfI (1=11.008. 10.430. 7.100. 6.754. 5.742,

P<0.05)(KE1B). 1AM, miR-106b-5p K kX ik E7E
OSCCZHZIANH TNMZ . 73 A0 FE B Fph B 25 56 72
J7 8, ZE 5 it s L (P<0.05)(K1).
2.2 iFFREmiR-106b-5pXTOSCC LAY

5 miR-NCAL L # , miR-106b-5p mimicsZH 4]
LS B R M L D 5 1R 2% 40 e 4 J N-cadherin,
MMP-9% 35 KF T+, E-cadherin ik /K F F&1K
(P<0.05), Control41 5 miR-NCZL &-f5hr th i 2 7
it E X (P>0.05)(F2~E4. £2. K3).

#z1 FRERIEKFIBFHERNOSCCAL F miR-106b-5piEFT T2 LLEL

Table 1 Comparison of miR-106b-5p relative expression levels in OSCC tissues with different clinicopathological characteristics

I RAFAE % miR-106b-5pHH X} ik & »
Clinical features Number of cases Relative expression of miR-106b-5p
Gender 0.124 0.902
Male 25 2.35+0.49
Female 18 2.37+0.56
Age /year 0.250 0.804
>50 21 2.34+0.46
<50 22 2.38+0.58
TNM staging 2.326 0.025
I+II 20 2.16+0.47
1I+1vV 23 2.53+0.56
Degree of differentiation 2.312 0.026
Poorly differentiated 18 2.57£0.50
Medium and high differentiation ~ 25 2.20+0.53
Lymph node metastasis 2.444 0.019
Yes 16 2.61+0.48
No 27 2.21+0.54
SCC15 OECM1
2.0- -@- Control 1.5- -@- Control
- miR-NC W/ miR-NC
~ s —& miR-106b-5p mimics * —A- miR-106b-5p mimics *
\Qj \Qj 1.04
g g
:g 1.01 E
= =
;Q; E‘O.S-
© 05 3

0

0 24
Time /h

#P<0.05, 5miR-NCAILL4z.
*P<0.05 compared with miR-NC group.

48

72

48

Time /h

E2 CCK-8E#MOSCCHIRIILIAE
Fig.2 CCK-8 method for detecting OSCC cell proliferation
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Migration Invasion Migration Invasion

Control

miR-NC [

miR-106b-5p mimics

[E3 Transwelli& A'Jilﬂﬂﬁlx_#% 'ﬁ 1§§

Fig.3 Transwell detection of cell migration and invasion
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E-cadherin - . - 97kDa E-cadherin - . - 97kDa
N-cadherin ‘“e=—c— - 110 kDa N-cadherin = s—e"s—— . 110 kDa
MMP-9 - s S 92 kDa MMP-9 s s 9 92 kDa

P-actin M NN WEB 42 kDo Bactin M WS MR 42 KDa

SCC15 OECM1
[Zl4 Western blot#& M E-cadherin, N-cadherin, MMP-9&EHRILIER
Fig.4 Western blot detection of E-cadherin, N-cadherin, and MMP-9 protein expression

#2 dRIZmiR-106b-5pXfSCCISHAEITHE . 1R REMTHIF
Table 2 Effects of overexpression of miR-106b-5p on migration, invasion and EMT of SCC15 cells

2B L2 2284
Gl‘fljlp fuﬁiﬁfﬁmigraﬁng cells I\?u%ibffﬁnvading cells E-cadherin N-cadherin MMP-9
Control 135.27+48.31 126.53+7.23 0.85+0.10 0.51+0.07 0.31+0.04*
miR-NC 132.64+7.56 129.35+7.73 0.83+0.09 0.55+0.06 0.34+0.05*
miR-106b-5p mimics 178.33+8.68* 165.37+8.36* 0.21+0.04* 1.15+0.12* 0.97+0.10*
n=6. *P<0.05, 5miR-NCHLLEL.
n=6. *P<0.05 compared with miR-NC group.
2.3 #IFImiR-106b-5pFIAXTOSCCL A SN (P<0.05)(E5~E7. #4. £5).
5 anti-miR-NCHL L%, anti-miR-106b-5p4i 2.4 miR-106b-5p 5SIRT 78R [5]) % R LG 1E
NI T R 2R 40 i £ & N-cadherin., ZMRAE LS B %0 Hr 878, miR-106b-5p

MMP-9% I KV B# 1% , E-cadherinR ik /Kt & 5 SIRT7 3'-UTRA L7 45 & A7 11 (K] 8), 55 SIRT7-
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%3 13%KiAmiR-106b-5pFTOECMIZEARITH . RZEREMTHISNG
Table 3 Effects of overexpression of miR-106b-5p on migration, invasion and EMT of OECM1 cells

20 T4 2384 ;
2 BN o ﬁ%ﬂﬂﬂ@%ﬁ? . E-cadherin N-cadherin MMP-9
Group Number of migrating cells  Number of invading cells
Control 136.42+7.69 125.61+6.87 0.83+0.08 0.54+0.06 0.37+0.05%*
miR-NC 138.25+8.12 128.36+7.34 0.84+0.09 0.57+0.08 0.35+0.06*
miR-106b-5p mimics 182.64+9.34* 159.26+8.36* 0.25+0.04* 1.21£0.12* 1.01+0.12*
n=6. *P<0.05, SmiR-NCAHILH
n=6. *P<0.05 compared with miR-NC group.
SCC15 OECM1

1.59 - anti-miR-NC
& anti-miR-106b-5p

oy
(=}
1

o
W
)

Cell proliferation (D))

0 T T 1
0 24 48 72

Time /h
*P<0.05, Santi-miR-NCZ1 L #4
*P<0.05 compared with anti-miR-NC group.

-@- anti-miR-NC
& anti-miR-106b-5p

Cell proliferation (D, )

Time /h

El5 CCK-$EHMOSCCHaILTE
Fig.5 CCK-8 method for detecting OSCC cell proliferation

SCC15

Migration Invasion

anti-miR-NC

anti-miR-106b-5p

OECM1

Migration Invasion

&6 Transwelli&N4MAEITEE 51R%

Fig.6 Transwell detection of cell migration and invasion

wt+miR-NC# L4, SIRT7-wt+miR-106b-5p mimics

ZH SCC15. OECM 4 ffd % 5 2 i 14 B IS (P<0.05)

(E19). RIPARER, HIgGHLLE, Ago2ZH miR-

106b-5pFKIE 7K . 3 T 51 (P<0.05)(K110)

2.5 ZtHAmiR-106b-5p5SIRT7. SMAD43RIA
5 miR-NCZLEb %, miR-106b-5p mimics4l

miR-106b-5p. SMAD4KIA/KFF+15, SIRT7RIE

KT (P<0.05)(F 11 5%6); Santi-miR-NC41 L
B, anti-miR-106b-5p41, miR-106b-5p. SMAD4#
IEIKFFRAK, SIRT7RIEKFFF i (P<0.05)(E 125
£7)o
2.6 TFSIRT7i4%H1F] miR-106b-5pXf OSCC
YRR M IR AT AR R0

5 anti-miR-106b-5p+si-NCA tL %%, anti-
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E-cadherin . 97 kDa E-cadherin — - 97 kDa
N-cadherin - —— 110 kDa N-cadherin - — 110 kDa
MMP-9 - — 92 kDa MMP-9 - o 92 kDa
P-actin - o 42 kDa B-actin (. S 42 kDa
SCC15 OECM1
[#7 Western blot#&;E-cadherin, N-cadherin, MMP-9&E H&RIAER
Fig.7 Western blot detection of E-cadherin, N-cadherin, and MMP-9 protein expression
#4 0HEImiR-106b-5pFRIAXISCCISARLER . REREMTHIF N
Table 4 Effects of inhibiting miR-106b-5p expression on migration, invasion and EMT of SCC1S5 cells
HE TR % 225N %
A SEEEO e E-cadherin  N-cadherin ~ MMP-9
Group Number of migrating cells Number of invading cells
anti-miR-NC 141.36+8.24 124.62+7.55 0.21£0.04 1.13+0.12 0.98+0.10
anti-miR-106b-5p 68.33+4.68 55.47+4.25 0.87+0.08 0.51+0.07 0.43+0.06
t 18.877 19.550 18.075 10.932 11.552
P <0.001 <0.001 <0.001 <0.001 <0.00
n=6.
%S5 H1HImiR-106b-5pFRIAIFOECMI AT . RZEREMTHIFNG
Table 5 Effects of inhibiting miR-106b-5p expression on migration, invasion and EMT of OECM1 cells
20 LA 2 i % E& ik
A = L . . R J]@%( . E-cadherin N-cadherin MMP-9
Group Number of migrating cells Number of invading cells
anti-miR-NC 139.54+7.63 126.64+6.82 0.25+0.04 1.15+0.11 1.02+0.11
anti-miR-106b-5p 70.24+£5.12 58.42+4.45 0.90+0.10 0.53+0.06 0.45+0.06
t 18.474 13.843 14.783 12.120 11.143
P <0.001 <0.001 <0.001 <0.001 <0.00
n=6.
Position 26-32 of SIRT7 3'-UTR 5’ ...GAUGAAGAACAGUUGGCACUUUG... e
[TTTTT
m§

hsa-miR-106b-5p 3’ UAGACGUGACAGUCGUGAAAU 5

bR IC X 3R TR ¥ 45 0
The white marked area is the predicted binding site.
El8 miR-106b-5p 5SIRT74E &3 & 75
Fig.8 Prediction of binding sites between miR-106b-5p and SIRT7

miR-106b-5p+si-SIRT7AL 4 fE G A ISP . TS
127820 )i #7 J2 N-cadherin. MMP-9. SMAD4F%iA
KF T, miR-106b-5p. E-cadherinE ik 7K V- [
P<0.05)(EI13~15. £8. &9).

3 it

JRAF OSCCHITATT 3% (BLIEALIT « TR0 R[]
VST OIS T BB | (R A A7 S AT R AR
PRI, SR 367 40 56 OSCCHTATT B B35 7
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#P<0.05, 5miR-NCALL4L.
*P<0.05 compared with miR-NC group.
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Fig.9 Test results of double luciferase activity
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E10 RIPLILER
Fig.10 RIP experimental results
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& & ¢ 9
SIRT7 4 SR === 50 kDa SIRT7 S - w— 50 kDa
SMAD4 s s - <0 kDa SMAD4 ——— - 60 kDa
Pactin s, W— — 42 kD2 et o — - 10
SCC15 OECM1
11 Wetsern blot4ZMSIRT7E HRIAIF
Fig.11 Wetsern blot detection of SIRT7 protein expression
Mo HiERE, miRNALOSCCE A 1, A miR-106b-5pE 2 KUME s, KA 0 5

TIF 50 ML DR BE ) VA 97 B A B HH &, #R T miR-106b-5p RIEH, WimiR-106b-SprEFLARE « B 20 S8 R i &
XTOSCCHIFZ M K HAEFLH . BT, 5 TS AR Bt R ) A e 1,
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Table 6 Expression of miR-106b-5p, SIRT7, and SMAD4 proteins in each group of cells
#15 SCCY OECM1
Group miR-106b-5p SIRT7 SMAD4 miR-195-5p SIRT7 SMAD4
Control 1.01£0.10 0.83+0.09 0.40+0.04 1.03+0.11 0.94+0.11 0.55+0.06
miR-NC 1.05+0.12 0.81+0.10 0.42+0.05 1.01+0.14 0.97+0.09 0.57+0.07
miR-106b-5p mimics 2.73+0.54* 0.21+0.04* 1.17+0.12* 2.61+0.42% 0.32+0.04* 1.21+0.13*
F 54.896 113.421 187.427 72.900 111.165 99.874
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n=6, *P<0.05, 5miR-NC41tL4,
n=6. *P<0.05 compared with miR-NC group.
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Fig.12 Wetsern blot detection of SIRT7 and SMAD4 protein expression
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Table 7 Expression of miR-106b-5p, SIRT7, and SMAD4 proteins in each group of cells
2H 5 SCC15 OECM1
Group miR-106b-5p SIRT7 SMAD4 miR-195-5p SIRT7 SMAD4
anti-miR-NC 1.01+0.13 0.85+0.10 0.45+0.06 1.03+0.15 0.95+0.10 0.56+0.08
anti-miR-106b-5p 0.41+0.06 1.07+0.13 0.19+0.03 0.31+0.04 1.19+0.14 0.3340.04
t 10.265 3.286 9.494 11.361 3.417 6.299
P <0.001 0.008 <0.001 <0.001 0.007 <0.001
n=6.
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Fig.13 CCK-8 method for detecting OSCC cell proliferation
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Fig.14 Transwell detection of cell migration and invasion
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Fig.15 Western blot detection of protein expression
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Table 8 Effects of simultaneous inhibition of SIRT7 and miR-106b-5p expression on migration, invasion and EMT of SCC1S5 cells

i T = 2Bk
Gerle Il\lfllﬁbff%t%ﬁmi grating cells zﬁiﬁ%ﬁzﬂvading cells E-cadherin  N-cadherin MMP-9 SIRT? SMAD4
anti-miR-106b- 70.25+5.72 56.32+4.84 0.85+0.07 0.52+0.06 0.45£0.05 1.18+0.12  0.33+0.04
Sp+si-NC

anti-miR-106b- 128.45+6.74 117.21+6.25 0.30+0.05 1.08+0.11 0.84+0.10  1.01£0.10  0.4540.06
Sp+si-SIRT7

t 16.127 18.868 15.661 10.947 8.544 2.666 4.046

P <0.001 <0.001 <0.001 <0.001 <0.00 0.024 0.002

n=6.
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Table 9 Effects of simultaneous inhibition of SIRT7 and miR-106b-5p expression on migration, invasion and EMT of OECM1 cells

ZH TR A 222

Grflle jI:I—jribff%f&zmigrating cells I\Tu?bﬁeﬂf%filnvading cells E-cadherin - N-cadherin  MMP-9 SIRTY SMAD4
anti-miR-106b- 68.27+5.22 55.41+5.31 0.87+0.09 0.53+0.05 0.43£0.04 1.15+0.12  0.31+0.03
Sp+si-NC

anti-miR-106b-  125.64+7.24 112.58+6.15 0.35+0.05 1.05+0.11 0.89+0.08  0.98+0.11 0.47+0.05
Sptsi- SIRT7

t 15.744 17.235 12.372 10.542 12.598 2.558 6.721

P <0.001 <0.001 <0.001 <0.001 <0.001 0.028 <0.001
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