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Study on the effect of exosome miR-512-3p on the proliferation of tongue

squamous cell carcinoma cell lines by down-regulating Gas2 "
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[Abstract] Objective To explore the effect of salivary exosomes from patients with tongue squamous
cell carcinoma (TSCC) on TSCC cell proliferation and its related molecular mechanisms. Methods The sali-
vary exosomes of tongue cancer patients and healthy controls were collected by using differential ultracentrifu-
gation. The collected precipitates were identified by transmission electron microscopy and Western blot. The
salivary exosomes were co-cultured with TSCC cell lines to detect cell proliferation, the expression of GAS2
and miR-512-3p expression changes in exosomes,and verify whether GAS2 was the target gene of miR-512-
3p. Results The results of transmission electron microscopy and Western blot showed that the extracted exo-
somes conformed to their structural and biological characteristics. The results of MTT assay showed that,
compared with the control group, the salivary exosomes in the TSCC group significantly promoted the
proliferation of TSCC cell (P<C0.05). Western blot results showed that the expression levels of cylinD1 and
proliferating cell nuclear antigen (PCNA) in salivary exosomes of the TSCC group were significantly increased
(P<C0.05). The qPCR results showed that the levels of miR-512-3p in salivary exosomes of TSCC patients
were significantly higher than those in healthy controls (P<C0. 001) ,and exosomes in the miR-512-3p overex-
pression group significantly promoted cell proliferation (P <C0. 05),and the p53 expression level in the miR-
512-3p overexpression group was decreased (P<C0.001). The results of luciferase reporter gene assays showed
that GAS2 was the miR-512-3p target gene. Conclusion The salivary exosomes of TSCC patients can promote
the proliferation of cancer cells through miR-512-3p,and the possible mechanism might be to target the GAS2
gene and promote the degradation of p53.
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I i 5 IR 20 M9 983 (tongue squamous cell carci-
noma, TSCC) & 3k # & & i 38 5 = 1Y% Pk P g 2
—H BRI FH MBS A S REE L, S
& (Exosome) f&—Ff 0] B JL-T- JIr A5 25 70 240 #d 43 306 114
B4R 40 ~100 nm BYER/NS L bR 4> A T
17 AFTE T A0 45 A SV L I VR R VR L R Rk B AT R
FLE LT B R bt . T fE b A i T A o —Fh
i 4 T H K N AT A 2 Fh W B2 B & 2 R AN
AT S B0 440 ) ) 5 838 0 » He P it RNA (microR-
NA, miRNA) J& £ Ff S0 W4 9 & 4 b g ik 58 159 Je )
ZH—M" . miRNA & —80 7 T B4 bRk
it RNA,KJE R 20~25 MR . o] 8 i 5 4b &%
A EIFEEE N miRNA Y 3" gl G B X, 18 3 36 1 1 3%
KL AMIR miRNA BE AT 1R S 5 0 b 7 B, AT A
YU 25 Y O S LLUJT & ALY . B RNA-512-
3p(miR-512-3p) 7E 2 Fl % 1 i 96 v 4 11 R i 2% 25 %
F3k% ) I H . miR-512-3p 7E 75 M T Y m Rk O 18
Ea 2 R (W= R N (5 I i N2 O N 1 =
TEAR DM IR A S 19 miR-512-3p 75 3 8 & & b i 1k
FABLE .

1 HR5HE
1.1 ##
1.1.1 &M EHEA

DMEM-5 8 55 5% 35, RPMI1640 15 37 3 F1 g 4
Mg (FBS) W B 3¢ [ Life Technologies 2% &) ;3 P .
J 2 P 1 25 18 Hyclone 2 @] . RIPA %4 f# 1 W H
R R A RN W 5 b b S R - SR 0 T
Jie 8 e F1 Pk (SDS-PAGE) R %t (3 1 fL ik A, L #5430
W4 F & [H Bio-Rad 28 7 5 M fk 24 & )6 (ECL) i 7] & 1
H 2 E Thermo Fisher 22 &) ; M MiEZ (BCA) B H &
BRI & [ 2 Sigma A, CD63,.TSG101
M p53 Pk B 26 E Abcam 23 ) ;eyelin D1, 154 24
MR (PCNA) L&l [ 25 [ Cell Signaling Tech-
nology 2wl s BUAR i A AL ¥ CHRP) bR ic (19 111 £ 41 e
Pifk  HRP Fric 09 2P/ BB IA [ 28 H Abcam
NEL ORI R AT R G A 32 E Promega /A ;
Lipofectamine 2000 W H 2 [E Invitrogen 2\ #); 5 X
All-In-One MaterMix I A fill & K Applied Biological
Materials 2 & ; SYBRGreen 22 B} 52 # PCR (RT-
PCR) X5 &M A £ [E Thermo Scientific 2y &) ; Avan-
ti J-26 XP &L LA A 3 E Beckman 2 7 ; H-7000FA
BRI [ H A Hitachi 2 Al & B R4 R 5%
(ChemiScope 4300 Pro B W H i Clinx 2\ ] 3 SZH}
% B PCR (RT-gPCR 7500) 1Y W [ 3£ E ABI
NCID
1.1.2 ik 4E

AWFFEEZE 20171 H 1 HE 201941 1 H
B2 T AL % v I I g 1 6 R 28 9 A5 A A S LS 4G
2 9 e TSCC B3 10 #] (TSCC 4) . 40 A bR
WE (D) TGN AT B 15 5 (2) I R s 191 9% Rl 52 3 R & F
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AR BCTE RS S B YT 5 (3) To P HE I K AE S A &
AR RAE ., HEBRPRUE : (1) EPE TSCC gk A E & B H;
(2) FFAE G Bl M I BT o AR 3 5 (3) 3z Ak e 4% sk
A HAL T g B . D 1E HUIR) A 4 3 X B3 10 )
4D, A ZKEWEENHEREBTAARES
SH5E. 20 B TSCC H 3 A e X IE 3% 0l v, P
2R AR AT 1 h 258 KL OO DL IR
JK BB 1T, 5 min JFIE 52 # F 50 mL Falcon &
DA WCEE R . AR AR FIRCIR ST A AR U8 A7
TR 3 e N CRN )
1.2 7%
1.2.1 Ptk R A2

SR FH 25 HORE G B 0 TR R A I A T S R R
iR 55 28 v (PBS) i B SE A IR . 4 °C 3 500 r/min
B0 15 min, UTUE ME R H A0 4B 6 R B AN R AR
U8 TR AL BRSO ) T TR R RS T B A
HEAT AP IR A B H 4l . 100 000 r/min B0 70 min,
NG FF L TE R N PBS B F1IK 100 000 r/min &0
70 min, /N0 FE FVEWR L NGE B PBS HEVLE , AT T
— LI EE A T —80 TR M.
1.2.2 @miai

N TSCC 4 2 CAL27 40y [ 55 [ i A1 8% 5%
YRS o CATCO) 40 M 2. CAL27 4 i X5 5% F
RPMI1640 353 (% 10% FBS & 100 U/mL 75 %
R/BER ). 293T A% 38 F DMEM K: 37 36 (%
10% FBS }& 100 U/mL H 8 £ /#EH ). ¥
T 37 °C 5% CO, ¥5FR4H , 15 23~48 /NI AR 5 4t g A=
ORI B ks FR 3
1.2.3 Fikit i

miR-512-3p FE At H L IL W& & k. 4
Ji il A BE TR 3 70 %6 ~80 %6, BE 4 Ry TG MBI A 57 5L
Opti-MEM ¥ ¢ J& 43 5l % B it %2 Fl Lipofectamine
2000, = IR HCE 5 min; B 75 B S 09 BB DNA Fl Lipo-
fectamine 2000 JE &, & IR ACE 20 min; 40 il 5 # Op-
ti-MEM 85 35 56, S8 5 6 18 A 9 A Ks 3% 1L ; 4k 22
37 °C 5% CO, HEFEF PR ARG RS T 8~12
h J5 % Opti-MEM #5 3% L5 4y &% 10% FBS 1Y
DMEM #5355, 24 h J5 B ik R 52 e 4555 35,
1.2.4 R IPubik i 5 & B4l

e il & 20% (v/v) FBS By RPMI1640 5¢ 4 85 5%
F .4 °C 100 000 r/min B0t B, YCAE L35 . B B
Je R B R & FBS Y 8% 778 5606 B il % % 10%
FBS () JC Ak A 45 77 3
1.2.5 Western blot

ffi il RIPA 2 dEr e s (4R 8L, L4 C
12 500 r/min #.0> 15 min, W4 F 7 8 IF 4 1] BCA
P K, BEH 10% SDS-PAGE 73 B 18.7.5%
Wil . BALINA 50 pg FEA . 200 IV 46 I8 80 V.
JYEE 100 V BEATHLIK s 0.3 A BLIE 2.5 hs B5 5 58 A
J& - TBS Pt ¥ 10 min, 3 ¥ FH 5% BB 4= W5 5% 5%
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BSA & 1 hsBlJg—¥0 4 CWH IR K H, TBST
PEU 10 min, 4 PG HAMN —HiEREE 1 h; TBST
PEUE 10 min, 4 WK AL 2% & SR AHEAT 70 #r
1.2.6 EHBEINEI RS

JH PBS H £ 100 000 r/min 25075 2| 1Y FR A DT
WS L AN IAMA N B4 N L AR TR A
#HE 20 min, PBS {E¥E 3 K., 1% B R =E 10
min, ZEWKIEVE 8 K. MUK il I # T iR X4 il
AU L 27 4 R-UA W L e, T4 10
min K FE S E T HEE R L 80 kV N ME 145k s 85
Y
1.2.7 #Fsb4k miRNA 23 & RT-qPCR

{#i F| miRcute miRNA Isolation Kit(3t. 5% TIAN-
GEN 2w M AR R AR F 32 B0 miR. f# FH Prime-
Script™ reagent iX 7 & (L 7 TAKARA 28 &) #47
WS WSS miR-512-3p: iE 1] 5'-CGG CGG
CAC TCA GCC TTG AGG G-3', % 5'-GTG CAG
GGT CCG AGG T-3';U6: iE 1] 5'-CGC TTC GGC
AGC ACA TAT ACT AA-3', i 5-TAT GGA
ACG CTT CAC GAA TTT GC-3', % T GAS ik
JKF, TRIzol 2 HUE RNA L 5 X All-In-One RT
MaterMix(Manufacturer) , #2 #& Ui B 4 3 47 36 5% 5%,
WSS Y. F 1A 5'-GAC ACG CTG GAG CAT
TAC CTG-3", 11 5'-TGT GGA GAA AAG GTG
CAG ACC-3', ffi[§ SYBRGreen RT-qPCR i 7| & 4%
HEUE B A 173 5
1.2.8 #Evk ¥ (MTT) &K%

B CAL27 443 A W 40 . Xt R 4L fn TSCC &
43BN ASK B g R X REE A TSCC A8 11 1 4
WA AR 3R 0,24 ,48.72 hy 1% 35 520 40 0 ok FT R
5X10"/mL I B 20 B, 2R 31 96 FLAR . B L AR AR
100 pLl, R H 20 M W BE J5 B 46 G A0 W 4R 85 37 3%, o
S B %k BB 2 F1 TSCC 3 Ml i AP b A4, 3 35 3%
72 h, MR E 5 DR AL, AL 5E LS LN
MTT & 20 pL RS 4 h, W2 FLNTRIA . A AL
150 pL = B 3B (DMSO) il 8 4% IR IR % 10
min, PEFE 570 nm P, 7 IR Gy WIS F i 45
FLI B (A {ED LI S 45 5, LA 1] Ry 8 Ak bR, A (B
J AR
1.2.9 % RZEHRELRSH

A W {5 B 2% J5 % TargetScan Chttp://
www. targetscan. org/) Al miRDB Chttp://mirdb.
org/cgi-bin/search. cgi) Fil ] miR-512-3p B4 FE A,
B A TN Y L DR 5 4 O O R 5 4 i 3 A
K, ¥ GAS2 miRNA B 3'-UTR #1724,
A A 3 PR R K B A R (WO B 28 8 AL (Mut) 3'-
UTR 4 A pmirGLO 2% /& (Promega), & 6 24, H
30 pmirGLO 25 # 4K, pmirGLO-GAS2-3"-UTR
Wt 5 pmirGLO-GAS2-3'-UTR Mut 5§ miR-512-3p
s X R ONCOO B B4 Lipo2000 #F 47 4% g
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BREHBEE 6 MEFL. FY 24 hJE US40, £ XL
P & MR 5 43 M R G AT Mt (E2920, 5 [ Pro-
mega 2\ A,
1.3 %itzam

R SPSS22. 0 8 AT Ge i 43 b7 - 1t B RELA
x s Foon, ZULE R R O 2 0 b, PR AL L BRCR
JLSD ¥, L P<<0.05 HZESAGITFEX,
2 % R
2.1 Bk k®E

R FH 25 U 5 0 T AT AN I R R 2l R L 1
ST T UIE D R AT S S . B T
1) TR (30 IR A 1 /N i, AR DL 50~80 nm k3,
UL 1A, ffi H Western blot #F 17 4h W 14 5 & 9 K
W, Wi 45 2] 5 5 W 44 & R ik CD63 Al TSG101, UL &
1B, AR5 o 22 3 5 B 0 IR AR AR A DL TE S AN

, VRIS e

)

D63
B
A B SR A WA 25 ILGE CR5 Sk BT 47 9 SM A ) 5 B: Western
blot 6 I #h s A s )
1 SMBMEERE

2.2 TSCC % #rEik shab k423t CAL27 4m i 3g 74
A MTT A M A 6] R U5 A9 0 46 W 1R X
CAL27 4l i3 58 68 J1 () 5% i, TSCC M ¥ &b Wb 44 AT
HH S 0 35 4 L L 4 R 48 .72 h B S X RE A AR, 2%
SR E L (P <0.05), WK 2A, B 4,
Western blot 45 5 i 7%, TSCC ME 3§ &M W 4K &b B8 241 , 4
5 40 W 1% 5 %) 28 J S B AR ) cylinD1 AT PCNA 3k

KB B TF S (P <<0.001) . WL 2B,
51 - ¥iERLH a *FBBLH

Cyclin D1 ‘!.'.!l!'l!!!!!!!!!
5 —; : .,
2 oA !’“

Bactin o — —

TSCCZH

44 - TSCCA

HARIGTERE ) (ME)

0 T T T L]
0 24 48 72

A At i (h) B
A:CAL27 i K 4k ; B W B bR ik W R IR I 0 5 . P<<0. 05,
& 2 TSCC BEFE MR EE CAL27 ARBIEE

2.3 TSCC % # kg shikh miR-512-3p & & ik
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fdi Fl RT-qPCR ¥ TSCC H 25 Fl i B Xof IR 2 e
W A Wk th miR-512-3p M KL 1H M. 450 B,
TSCC H MW A WA A miR-512-3p 32 ik 7K F 5 fit B
HO TR LA 3,

109
a

5 ]

miR-512-3p 8 %t Fik 7K T
(=)
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2.4 Shibkid it miR-512-3p 423 CAL27 fmpa g 7h

57 FH 22 3 B0 Tk A AR L U T miR-512-
3p FIBAPEXT R (NC) Rz Y 855 75 36 B9 SR . RT-
qPCR 6 I 15 £ &b W 4K tf miR-512-3p Y 72 3k 17 M
miR-512-3p 1 F kA 8 NC 4 AWK N miR-512-3p
AR G T L UL R AA L B SR AR R A A A
TN KT TC A0 A By 3% 3 il & B 70 %0 1) CAL27
Y. SR MTT 3246 I 20 i 4 5 e ) L 25 R R
K H miR-512-3p 1 & 15 40 1 A1 6 1R ] B i 148 55 441 it
B34 5 fiE J1 (P<<0. 05), WL 4B, [A B ] Western
blot A6 I ¥ 25 40 i 7 p53 & 1 Rk K. 45 R R,
g F ik miR-512-3p [ 4M A AL AN M )5 . p53 Fik
JK S B 5 B ARG (P <<0. 05) , WLIEl 4C,
2.5 GAS2 3 miR-512-3p 2 & H

R 8 4 8 5 miR-512-3p dLiE Qe pf, 96 L &
it A1 o R R A K, UL IR SA LB, [H] B f# ] RT-
qPCR ¥ i3t 22 3k miR-512-3p 5 GAS2 5L PH £ ik 7k
L 28 5 R HLA I I OR L WLE 5C.

NCZH miR-512-3pid FikLH

P53 W S—

24
ERLE TSCC4R
“.P<C0.000 1,
A 3 TSCC 2 04 B 3t B8 & M il Sh i F miR-512-3p
B RIEF Rt b
8=
_a - NCzH
-+~ miR-512-3p3d Fik4A
H_ 6_
< 5+
K
# _—
= o
m 4 <
-
2 R 34
| ki
- =
I 2 ' 2
= 2
= § 14

1
NC miR-512-3piFiAA o 0 24

A At 8] (h)

P-actin  — —
C

72

A:NC 45 miR-512-3p iF Fik 2 v 4h I 1K miR-512-3p ik AR B B: CAL27 4 i A= K il 28 ; C. Western blot Kl p53 kL. P <

0.000 1;".P<<0.05,
& 4

WT 476-483 of GAS2 3'UTR 5 ...GCAAAAAAUAUCCAACAGCACUA...

[111
miRNA-512-3p 3

A

[ 1]
CUGGAGUCGAUACUGUCGUGAA K 24

LTTTTT
Mut 476-483 of GAS2 3'UTR 5' ...GCAAAAAAUAUCCAAGUCGUGAA...

S iR B miR-512-3p AT R ik 40 f 8 78 HE B AR p53 |BAKE

CJ nea
817 W miR-512-3pidRikA 87
a a

6d + — i 64
& 4 = 41
e o
R Y b

S 2 —

0

0
B ©) @ ®

NG mi R—512—5pﬂ§z‘$éﬁ

A:miR-512-3p K H AT HE A GAS2 3"UTR MY 45 43R0 BF A= KA 28 48 B 5] 5 B X986 B 45 20 A1 2R 40 3E 58 miR-512-3p ] 5 GAS2
FM 3'UTR HAE; C: NC 415 miR-512-3p i3 K ik 4 GAS2 3 KW £ X HARE ; O : pmirGLD #4&; @ : pmirGLD-GAS2-Wn; @ : pmirGLD-GAS2-

Mut;*: P<<0.05;"; P<<0. 01,
& 5

3 4t it
AN IR B — 28t 22 RIS A0 A0 06 A 4 K G
AT 485 B 20 M ) 22 Bl A% B T, I % B 2 R 20 40 R

miR-512-3p #EIE#E GAS2 EERIE

B RN MR P fE B RAE . AN AR N W
5 OFEKEIESHRTT RNA (IncRNA) . miRNA . &
HO R4, Horp miRNA 5 & ) 2. 0 HBA
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7 FH P A3 L AT AR SR L Ok B 2 1 F 5 & B L iR R
HRWH R AN IR BRI S 5 M & A R R I &R
THEAR LA 45 bR A K B LT 25 S50 L (R AN I
fK7E TSCC By BIF 58 3+ AN BH A, BT AAR BF 55 3 58 T
TSCC H M AN WA X TSCC 40 4 7 i 52 mi . g
THGE TSCC B E FMB AR DI fig, B Sl gE T TSCC &
O M VRO o 25 0 VB AR A AR e M R A I A
5 CAL27 4 e L1537 , & I 4 Mo 3 A e ) d 2 15 ok
WE B A A ELAT 4% TSCC 41 A3 78 14 B

miR-512-3p J& —Fh7E Mg & A= & e v e 8 2 0
WAER AR g S RNA, PAA:F 78 2 B, miR-512-3p
T 22 b vk b v 20k B VA T i B M 8 R g A
TSCCH ' 55 A5 5 438 - 7 I /1N 40 A il o2 A0 T 40
J g, miR-512-3p B0 PR ig v AR
WA X2 1) TSCC /B3 MR IR A AR 4T 43 B, & 3
miR-512-3p 7 MER /P WA & 3R 58, $7s TSCC /3
I 97 40 6 P B AT 3 3 R 1k miR-512-3p i # TSCC
ARG . i — 20 b, AR DFSEAE CAL2T 4
BIFEYE T miR-512-3p 1A XF B8 5 k7 . I Wi 48 2 B
KR se s bk, 25 & M, i %Rk miR-512-3p 1
CAL27 4 ffd = £ iy S s 5 NC 2L AH L, 40 i 3 76 fig
J7 38 R, O BP0 3L N p53 B 1R IA K R R,
I H 38 3 B HE 1A T AN X O K R R S R AL 06
IET GAS2 A miR-512-3p UL IEH , p53 2 —F g
B A0 g L R, p53 B B AR AR L AS 2R (B calpain.,
GAS2 W] 38 i 1] 55 25 [ B calpain 35 PEAPH p53 B9
efmte . ABFSY XK B, miR-512-3p A] T GAS2 (¥
Fik  HOR miR-512-3p REWE T i3 F M GAS2 iy £ ik
Wi fiE 3 TSCC 4 a5 .

AWFFEUESE T TSCC 3 Wk i Sh I 1A 7T 4 1F J8
puigsE,. F S5 X — R #EEHNEZE RS Z — %
miR-512-3p, T AXS B A7 #l Il ] 1) miR-512-3p 8
FEDIHEAT AT, RO, HET miR-512-3p 7] fE 2 3@ it 30
il GAS2 By 2% 35 i 0 42 F J 40 3 A8, (840 W 1A
miR-512-3p MY PR R H I 8 18 75 iE— 2 5% .
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