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WE  ZX 5 ARITKEIESHLRNA ASB16-AS1(LncRNA ASB16-AS1)¥2@) f#% /)N RNA-185-
Sp(miR-185-5p)/ 4548 X B & & 2(TRAMR)#hat 1 f 8k 4m o ) (XAR 1 A8k J& Vam B 3G 78 . i 4%
Aol B ) Hh . ARIPIEFRA D RS E 4 i SCC-9, W4 H 5 A 2T BB 2H . sh-NCZH. sh-ASB16-AS1
8. sh-ASB16-AS1+inhibitor NCZL. sh-ASB16-AS1+miR-185-5p inhibitor£t. il qRT-PCR % 44 ] &
28 %9 . LncRNA ASB16-AS1. miR-185-5p. TRAM2 mRNA & A K-F; F CCK-8iXF| £44m SCC-9
3G 5 L, K fa i AR AR SCC-94m i B 1 oL A XJR 348 SCC-94m it A 45 5L, )
TranswelliE 420 SCC-94m itf2 &1 DL ; Western blot# ]l TRAM2& @ & LK, MR & B 52
35353 LncRNA ASB16-AS145 miR-185-5p& miR-185-5p5 TRAM2Z A g ¥e@) k & . 5t LA
sh-NC#i48 1t , sh-ASB16-AS148 %+ LncRNA ASB16-AS1. TRAM2 mRNA. TRAM2%& & & & K-FvA
B DIE. XBAALSFE. mIeidEH K, miR-185-5pK-F. @@= %9+ 5 (P<0.05); 5 sh-ASB16-
AS1+inhibitor NCZE48 kb, sh-ASB16-AS1+miR-185-5p inhibitorZf  miR-185-5p/K-F. 4mfitL B = F &
K, TRAM2 mRNA & X K-F . TRAM2%E & R AK-F. DIE. RIBRAESE. @Ielz 259 5 (P<0.05),
7 LncRNA ASB16-AS1/K-F T 2 % T AL (P>0.05); &£ 4515 & P 35T 2 7 miR-185-5p5 LncRNA
ASB16-AS1Fe TRAM2¥) 15 f2 ¥y 45 A5 &, B 5E K& Badh 2 2L B 52364 52 LncRNA ASB16-AS1
5 miR-185-5p, ¥A & miR-185-5p5 TRAM2Z. 4] 3 & £ ¥e.18) % % (P<0.05). &0 B85 ta i+ Ln-
cRNA ASB16-AS1&i& i, #7%] LncRNA ASB16-AS149 & 3X ¥ ¥a.&) £ miR-185-5pég & ik | 74
TRAM2#) & GA, 3t f ATt v 8k I s e 8 o=, 394 O A= 85 % dm iRl 70 . it A8 Aeiz 2.
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Effects of LncRNA ASB16-AS1 on the Proliferation, Migration,
and Invasion of Oral Squamous Cell Carcinoma Cells
by Regulating the miR-185-5p/TRAM?2 Axis
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Abstract This study aims to investigate the effects of LncRNA ASB16-AS1 (long non-coding RNA

ASB16-AS1) on the proliferation, migration, and invasion of oral squamous cell carcinoma cells by targeting the
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miR-185-5p/TRAM?2 axis. Human oral squamous cell carcinoma cells SCC-9 were cultured in vitro and grouped
into control group, sh-NC group, sh-ASB16-AS1 group, sh-ASB16-AS1+inhibitor NC group, and sh-ASB16-
AS1+miR-185-5p inhibitor group. qRT-PCR method was applied to detect the expression of LncRNA ASB16-AS1,
miR-185-5p, and TRAM2 mRNA of cells in each group. SCC-9 cell proliferation was detected using CCK-8 assay
kit. SCC-9 cell apoptosis was detected by flow cytometry. SCC-9 cell migration was detected using scratch assay,
and SCC-9 cell invasion was detected using Transwell method. Western blot was applied to detect the expression of
TRAM2 protein. Dual luciferase reporter assay was applied to verify the targeting relationship between LncRNA
ASB16-AS1 and miR-185-5p, and miR-185-5p and TRAM?2. Compared with the control group and sh-NC group,
the expression levels of LncRNA ASB16-AS1, TRAM2 mRNA, and TRAM2 protein, as well as D value, scratch
healing rate, and number of invasive cells were reduced in the sh-ASB16-AS1 group, while the level of miR-185-5p
and cell apoptosis rate were increased (P<0.05). Compared with the sh-ASB16-AS1+inhibitor NC group, the miR-
185-5p level and cell apoptosis rate in the sh-ASB16-AS1+miR-185-5p inhibitor group were reduced, while the ex-
pression levels of TRAM2 mRNA and TRAM?2 protein, D values, scratch healing rate, and number of invasive cells
were elevated (P<0.05), however, there were no significant changes in the levels of LncRNA ASB16-AS1 (P>0.05).
Biological information websites predicted that miR-185-5p had targeted binding sites with LncRNA ASB16-AS1
and TRAM?2, and dual luciferase reporter gene experiments confirmed the existence of targeted relationships be-
tween LncRNA ASB16-AS1 and miR-185-5p, and miR-185-5p and TRAM?2 (P<0.05). The expression of LncRNA
ASB16-AS1 is upregulated in oral squamous cell carcinoma cells. Inhibiting the expression of LncRNA ASB16-
AS1 can target and upregulate the expression of miR-185-5p, inhibit the expression of TRAM2, promote apoptosis
of oral squamous cell carcinoma cells, and inhibit their proliferation, migration, and invasion.

Keywords long non-coding RNA ASB16-AS1; microRNA-185-5p/translocation associated membrane

protein 2; oral squamous cell carcinoma; proliferation; migration; invasion
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JR PR 2 O s S LRI AR A, ARG T IR,
FE20204F, [ s T B Bk 237,775, HidbanT: N2
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RNA ASB16-AS1(LncRNA ASB16-AS1)Z: 5 Hymidk g
FAITIN 251", (EEF%F LncRNA ASB16-AS1/E [l
HVE AT IE 2 . /N RNA(microRNA, miRNA)
T ME AL 2 AR AR m R
SF [ 54 /NRNAR . miRNAT] UK mRNA (3R IA 3471

¥, N2 550m R A R RISFEY . O IR
I8, 1/ RNA-185-5p(miR-185-5p) 2 5 FL A4 e 11
RARFEIEREN, S AT RN, miR-185-5pfE F i fi
FEHATRIL T, HS5EEARBUSHEVIMEG, HA
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W, Gy AH KR AR 9 2(translocation associated membrane
protein 2, TRAMR){E [ i e A0 4% 7% vh ok J5 s T
FLAE T i i g At g A2 2R o R0, IR R 3E 4 T
¥ REBEEGENE A AT A AR E Wl R
I miR-185-5p5 LncRNA ASB16-AS1F1 TRAM2 2 [H]A]
AP S5 A0 . BRIk, A0 9T B 7EFR 1T LncRNA
ASB16-AS X [ Jl fifes A 39 5 TR AR 22 1) 5%
Wi Sz HC T e/ E AL, A 1 s e i T iR 2% .

1 MREER*E

1.1 ##

111 #mieh £ 2XH] N i 898 40 g SCC-9(Tk
51 CL-057 1) T R 2 A= P RHE A R 7], DMEM
B IR AR (B9 YBM-D)W T EF AR (1A



1434

BRI

PR A 5] ; Annexin V-FITC/PIZH AR T4 A7 & (52 5
BES2AS0185). qRT-PCRiASf % (T 5 : BES20373MB)
T B R AR AR RHA R A\ CCK-83H &
($%5 : 96992-100TESTS-F) W T 17 VT B¢ Al 2 W R 4%
HIR A BB (5 354248)4F 3£ [ Corning 22
7] ; Lipofectamine 2000%% 4471 (725 11668019)4T
3% [E ThermoFisher Scientific/a 7] ; TRAM2$A (185
ab167163). GAPDH¥LiA (1% 5: ab181602) T3¢ [H
AbcamA 7 .

.12 2EME B ELS: Sunrise™)E T i
W H LI AR AT COAMME; 774 (B 5 Cel-
1Xpert C170i)14T 48 [E EppendorfA ] ; &4 (45
DMi)ly T8 [H Leican A ; =40 He X (BL5: DxP
Athena)lJ 3% [ Cytek BiosciencesA 7] .

1.2 753k

12.1 #mesdsc  BSCC-94 I & T 10%06 4 i
[IDMEM#$; 77367, 737 °C. 5% CO,. TRIE (40
fuss TR AT G R, I AR R TR AT . fF
ST A A B A K, XA AT AR AR

122 @mfessd  XSTEDMEME; F7 5 (5 10%0E 4
T AE K U K SCC-O41 f R AT AN A AL B
ForeH . Horp, XTHRAH . IEH B3R FE 5557, sh-NC4H.: #%
4t sh-NC; sh-ASB16-AS14H.: # %% sh-ASB16-AS1; sh-
ASB16-AS1+inhibitor NC4H : H:#% 4L sh-ASB16-AS 141
inhibitor NC; sh-ASB16-AS1+miR-185-5p inhibitor. :
JLE YL sh-ASB16-AS1 /1 miR-185-5p inhibitor. %4
{8 FH Lipofectamine 2000%% 44 #|7£ 37 °C. 5% CO,.
PRLRIIE 55 () 15 40 b 5% 9748 kAT 56 YL, B Jo K6 I 4 e
ROR, FFRAT I B SE IR 5T

1.2.3 qRT-PCR# % LncRNA ASB16-AS1. miR-185-
SpAeTRAM2 mRNAFK A KT S & 2H 40 i E A7 W4k,
FIFH TrizolA I & 06 8 RNABFATHEEL, Jfk i 4R
cDNA, PLcDNA AR IFEATPCRY MY [ . PCRZ

& %&: 4 uL PCRTIIE M (PCR Master Mix), 0.5 pL_LJiF
5191, 0.5 uL #5140, 2 uL cDNAKIH, InwzgK %
20 pL; § % AF: 97.5 °CHIZEME 8 min; 97.5 °CAF
30 s, 60 °CiE k20 s, 72.5 °CIEfH 10 s, 3L40MEFF .
H H miR-185-5pf) N ik #f U6, LncRNA ASB16-
AS1HI TRAM2H) N 2% % GAPDH, AR F A Xt
RILEH2 R E . 51PN R TR .

1.2.4 CCK-8KF| &4 MSCC-omMILsatEN  “1.2.27
HH - 2H 41 it P i B A AE 37 °C 44 1E T HAL 5 min, JF
{47 Fl DMEM K5 7% 35 5 2 Ji5 DL 1< 10*4™ /mL ) % FE 3 b
P96 LR 557748 h, FEEFLH L0 L CCK-8i%
W, BT 37 °C. 5% COAMMBL M EETE, WH2 h,
I FH AR A0S 450 nmis K A IR 6 B (D)(E AT A,
BIA5 31 DysofE (450 nmisl KA HI WO FEAH)

125 AX@EAERNSCCOmATHNL  WES
ZH 0 B AR A R A AE 6 LR R, IR
BEAE 37 °C& A X4 6.5 min, PBSIEVE2UK, BHIK
30 s, B0(E R 800 r/min. 3 min)BUTIE, IMALEA
SRR AR MR FE AT R, SR 43 BN\ Annexin V-
FITCAHIPL WAL R 15 mine A1 FH I 240 ANt 24 i
AR BLHE TR o

1.2.6 XRFHBAMSCCOMMEMSEL  WESX
ZH 20 g I 46 H DMEMB: R FE J 8, 73l b T 6L
H, BT 37 °C. 5% COMIANHIEs 740 15 7524 h, 1
F1200 pLAg Skt 6 FLAR HEAT T8 BRI 2k, k425597 24 ho
FE SR X0 hAI 24 hi RIJR IS HLEAT ISR, JFH g
ks HEIIRE -SSR, JRE S (%)=[(0 hiIRIE
B 48 hiF)RIJE 58 F£)/0 hit IR 98 1% 100%.

1.2.7 Transwell75#MSCC-9%m Az & M. {ETran-
swell EZ= I 100 pLKE R, WOAR & 4135 77 M 40 i I
fd H DMEM 5 9% 5 8 8 K FE A 1x10°4/mL, ZJ5
#4200 pLH &S AR AL ) Transwell |5,
Transwell N Z I 600 uL& 4 MiE R E 773, & T4

#=1 qRT-PCR3|#F%]
Table 1 Sequences of qRT-PCR primers

B A LESIS—3) NS I—3)

Gene Forward primer (5'—3") Reverse primer (5'—3")

miR-185-5p TGA GGA GCC GAT CAC GTC GTG CCG GTG CAGAGGT

U6 GCAAGG ATG ACA CGC AAATTC GCG AGC ACA GAATTAATACGAC

LncRNA ASB16-AS1
TRAM?2
GAPDH

CGG CCC TGA GGCAAA CAT AC
GAC CTC CTG CGAACAACCATC AC
CCT GAC CTG CGT GTG GACT

TGAAACACT GCG CCAACT TC
AAG GCT TAA CTG GGG CTG GAAAAT C
GCT GTG GAT GGG GAG GTG TC




B4 LncRNA ASB16-AS1iH ¥ miR-185-5p/TR AM2li st [ s s 40 fu 384 5 L 3T %% FI1R 22 5 11 1435

MR FEFE(37 °C 5% COy) 857724 ho K2 224 A
4% 2 5% R AE 2300 18152 30 min, HFFH0.5 %4
SRR AT 02 h, 7E SRS BRI
(E= 2k
1.2.8 Western blot# M TRAM2& & &AL bk
FHERFRAM, IO B RO B B AT AR, 32
A S 25 1 BCA BT S Asr il 28 194 FE , SDS-PAGE#E
K ATRE SR B, IFK PAGERE IR AR 2
R IR IR L, 5% e 9k (E = iR N AT
F12 h, IIATRAM2(1:1 000)FIGAPDH(1:1 000)—#t, 7E
4 °C R E LR, I —Hi(1:1 000), =i P E2 ho
FHBEIRE G ASORT B 1 ) BB 1 LR AT 5%
1.2.9 MK A FBHRE AR LN R ¥ 7E 2k
W ¥t(https://rnasysu.com/encori/agoClipRNA.
php?source=mRNA) Tl LncRNA ASB16-AS15 miR-
185-5p. miR-185-5p 5 TRAM2I) 45 A7 i o XL
¢ R WA 75 ik K 08 B4R Bk (ASB16-AS1-WT.
ASB16-AS1-MUTHI TRAM2-WT. TRAM2-MUT), ¥
IR TR 2) 9] 5 miR-NCEEmiR-185-5p mimicI L e T
SCC-94H L, % G448 h i X 58 e B PEHEAT A .
1.3 GirEaHH

FIFH Graphpad Prism 8.0. 130 Ab B4 4 . 11 &
POk, WRR S AR, DI AR k) Bom. £
L A) LR H PR (3 — 20 1 1 EL A H SNK-g A5 ).«
P<0.05 9% 57A Gt Lo

2 HFHR

2.1 &BSCC-94MAEF LncRNA ASB16-AS1, miR-

185-5p. TRAM2 mRNA KX TRAM2EBHIFTRIAKFE
5 X R4 A sh-NCZLAH L, sh-ASB16-AS14H 4 Ln-

cRNA ASB16-AS1. TRAM2 mRNA. TRAM2E (4 #ik
AKPBEAR, miR-185-5p7K-F-Ft 5 (P<0.05); 5 sh-ASB16-
AS1+inhibitor NCZHLA] EL, sh-ASB16-AS1+miR-185-
5p inhibitor4d H miR-185-5p/K F-B&#{iK, TRAM2 mRNA.
TRAM2E [ RIE /K F-THE (P<0.05), 1ij LncRNA ASB16-
ASTKEIE B2 AR (P>0.05)( TRTER)
2.2 LI B LESCC-9/MAmIETEAE

5%} W 41 A1 sh-NCHLAH L, sh-ASB16-AS14 71 D
B FRAR, B2 f 38 5 A ) FE KK (P<0.05); & sh-ASB16-
AS1+inhibitor NC4LAH L, sh-ASB16-AS1+miR-185-5p
inhibitorZH HH DB F+ 51, B 4H B3 58 BE /71 55 (P<0.05)
(E13).
2.3 LB LBSCC-YMBDAT-FR

5%} B 41 AN sh-NCZH A EL , sh-ASB16-AS141 A 4]
JOE T 2T 5 (P<0.05); 5sh-ASB16-AS1+inhibitor NC
AL, sh-ASB16-AS1+miR-185-5p inhibitorZH = 4 ffd
PRI TR AR (P<0.05)(Kl4)
2.4 EEERZLESCC-9HETEHRE

5%t 2 A sh-NCALAH L, sh-ASB16-AS141 %R
A FEL(P<0.05); 5sh-ASB16-AS1+inhibitor NCZH
AL, sh-ASB16-AS1+miR-185-5p inhibitorZ] ¥I)JE & &
FETFHE(P<0.05)(5).
2.5 LEEELASCC-YMPRIZZERE S

5%t FRZH AT sh-NCALAH EL , sh-ASB16-AS14H #14
2 28 B %K (P<0.05); Lish-ASB16-AS1+inhibitor NC
AL, sh-ASB16-AS1+miR-185-5p inhibitorZH H 2 ff
1R ZBHTT (P<0.05)(K6).
2.6 I&3F miR-185-5p5 ASB16-AS151 TRAM2HY
EIXFR

) X 325 F5 I miR-185-5p5 LncRNA ASB16-

&

]

~

I3 X
S . A
& XF 2
S 4 L8
¥8L b?’g

GAPDI D D TS G e

[El1 Western bloti&;MSCC-94AEF TRAM2%E B Rk K
Fig.1 Western blot to detect TRAM?2 protein expression in SCC-9 cells
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A: #%41LncRNA ASB16-AS1#KIALL#; B: % 4lmiR-185-5pK ik Lh#K; C: %41 TRAM2 mRNAZIE HLEL; D: %41 TRAM2EE (1K IALLH . “P>0.05,
Ejsh-ASB16-AS1+inhibitor NCZALAHL; ©P<0.05, 5 X REZHAHLL; °P<0.05, 5sh-NCA1HEL; ©P<0.05, 5sh-ASB16-AS1+inhibitor NC4LAHEE
A: comparison of LncRNA ASB16-AS1 expression in each group; B: comparison of miR-185-5p expression in each group; C: comparison of TRAM?2

mRNA expression in each group; D: comparison of TRAM2 protein expression in each group. “P>0.05 compared with the sh-ASB16-AS1+inhibitor
NC group; *P<0.05 compared with the control group; "P<0.05 compared with the sh-NC group; °P<0.05 compared with the sh-ASB16-AS 1+inhibitor

NC group.

E2 RLZASCC-94MAIHLncRNA ASB16-AS1, miR-185-5p, TRAM2 mRNA. TRAM2E AHFRIAKFE
Fig.2 Expression of LncRNA ASB16-AS1, miR-185-5p, TRAM2 mRNA and TRAM2 protein in SCC-9 cells of each group

ASURI TRAM2{IZE A 07 A, S5 R ILE 7F1E 8. 5 miR-
NC+ASB16-AS1-WTZL A Lt., miR-185-5p mimic+ASB16-
AST-WTH % ) & B 1% 14 & 3% PR R(P<0.05), &K
ASB16-AS1F1miR-185-5pfE7/E 4[5 &; 5 miR-
NC+TRAM2-WTZ A Lt , miR-185-5p mimic+TRAM2-
WTH ¢ 2 g i M 5 2 BRI (P<0.05), 2B TRAM2HI
miR-185-5pfA7EFE 7] 5K 2 (1419)

3 7Tig
1 s g 2 7RI G 8 L B S B 2 ek i,
PR R T O BB AL A R 4 S AR B A A 1),

A AHOCHE FE R IR, 1 s e FLAT AR IR . 5 Bk it
PRI 22 B4R s U HATZE I IR B [ BYE7 7
FEAFEFRIGIT . ST DUEIRIT, (0 T3 45 A 2
HME, HAFEFAREBM™ . BT, KT H i
RAR W53 FHLHEIEAS+ 73 B, BRI, 5 2R
FoHR A RS R AR S, Dy 1 s s 1) B 30012
W LA S a7 SR AR AR

LncRNA ASB16-AS1E %47 T17q 21.31 44 fk |,
Hutea Rk, HAASuSRERKER., Fit ik
18, LncRNA ASB16-AS1A] DAt w4 i ) A K 512
&, ZHANGZ: "HF 7t & B, LncRNA ASB16-AS17E
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0.4+

D450

0.2

ab

4P<0.05, 5t HRALAH L ; P<0.05, 5sh-NCALAMH EL; <P<0.05, 5sh-ASB16-AS1+inhibitor NC41AH L »

2P<0.05 compared with the control group; "P<0.05 compared with the sh-NC group; ‘P<0.05 compared with the sh-ASB16-AS 1+inhibitor NC group.
3 FLASCC-9HAIETERE SRR
Fig.3 Comparison of proliferative capacity of SCC-9 cells in each group
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10° 100 10* 10° 10
Annexin V-FITC

sh-ASB16-AS1 group

104 0.68%

924494885}
101 3

Tl o 102 100 100
Annexin V-FITC

5.01%

1.87%

sh-ASB16-AS1+miR-185-5p
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A AN AR W % ZHSCC-OA ML 175 B: % ZHSCC-941 I T~ L. *P<0.05, 5 %F 4141 Lb; °P<0.05, Ejsh-NCHLA LL; <P<0.05, Ssh-

ASB16-AS1+inhibitor NCZHAf kL »

A: flow cytometry detection of apoptosis of SCC-9 cells in each group; B: comparison of apoptosis rate of SCC-9 cells in each group. “P<0.05 com-
pared with the control group; *P<0.05 compared with the sh-NC group; °P<0.05 compared with the sh-ASB16-AS 1+inhibitor NC group.

B4 BLASCC-OMBIAETFELL]

Fig.4 Comparison of apoptosis rate of SCC-9 cells in each group
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sh-ASB16-AS1 group

sh-ASB16-AS1+ sh-ASB16-AS1+miR-185-5p
inhibitor NC group inhibitor group

B
A R SLIGAT I A5 HSCC-OAH ML PR BE /75 B: 5 4HSCC-O4NIIT R g Jy L. *P<0.05, S5xFHZHA LL; *P<0.05, Hsh-NCZHA LL; <P<0.05, 5

sh-ASB16-AS1+inhibitor NCZHAH L

A: scratch assay was used to detect the migratory ability of various groups of SCC-9 cells; B: comparison of migration ability of SCC-9 cells in each
group. *P<0.05 compared with the control group; *P<0.05 compared with the sh-NC group; °P<0.05 compared with the sh-ASB16-AS1+inhibitor

NC group.

El5 ZLESCC-9MATERENIELER
Fig.5 Comparison of migration ability of SCC-9 cells in each group

IR AR A R 2 R A . miRNAZ — M2 5 B A4
FERMFIEAEE . KA N18~25 bpl/hor T, 2
i B H AN 77 5 mRNAR) 3'-UTRSE &5 5 41 i
oA SEEE UL R R TR A A R, R Rk S
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°P<0.05, 5sh-ASB16-AS1+inhibitor NCA A E .

A: Transwell assay was used to detect the invasive ability of various groups of SCC-9 cells; B: comparison of invasion ability of SCC-9 cells in each
group. *P<0.05 compared with the control group; "P<0.05 compared with the sh-NC group; °P<0.05 compared with the sh-ASB16-AS1+inhibitor NC

group.
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Fig.6 Comparison of invasion ability of SCC-9 cells in each group
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