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K Bax/Bel-2 HAE F iR (P=0.000) , miR—-149-5p mimic ] EMT 40JEIEZS i BFE SIS IE A8 |, JF38 m 4 FGFS i ik T34
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FEEENIE A (P=0.002) , A% VEGF & [13£3A7KF-(P=0.000) , %13 %635 FGFS 511 VEGF ik 1 (P=0.000), £if.miR-
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miR-149-5p targeting FGF5 regulation of apoptosis, epithelial-mesenchymal
transition and microtubule formation in human oral squamous cell carcinoma
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[ Abstract)Objective . To explore the effect and mechanism of miR-149-5p in apoptosis , epithelial-mesenchymal transition(EMT) and
microtubule formation in human oral squamous cell carcinoma (OSCC). Methods: miR -149—-5p mimic (mimic) and pcDNA-FGF5
(FGF5) were singly or co—transfected with CAL-27 cell line ,and RT-PCR and Western blot were used to detected the expression
FGF5 ; dual luciferase report test was used to verify the targeting relationship between miR—-149-5p and FGF5. The apoptosis rate was
detected by flow cytometry,and the expression of Bax/Bel-2 protein was detected by Western blot.  The morphological transformation
of EMT cells was observed,and the expression of epithelial and interstitial markers E—cadherin (E—cad) and N-cadherin(N-cad) in
CAL-27 cells was detected by Western blot. The microtubule—like formation ability of CAL-27 cells was detected by tube—forming
test,and the expression of vascular endothelial growth factor(VEGF) was detected by Western blot. Results : miR—149-5p mimic could
significantly inhibit the expression of FGF5 in CAL-27 cells(P=
0.000) ;miR-149-5p mimic could significantly reduce the lu—
ciferase activity of FGF5 wild plasmid (P=0.000) ;miR—149-5p
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ESTE: R E550EF6REA 8 B (%% . VRLAB2020D05)., mimic increased the apoptosis rate of CAL-27 cells and Bax/
55 tH R : https://kns.cnki.net/kems/detail/50.1046.r.20201111.1131.002.html Bel-2 ratio significantly (P=0.000) ,and reversed the increase of

(2020-11-12) apoptosis rate (P=0.014) and Bax/Bcl-2 ratio caused by FGF5
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overexpression (P=0.000). miR-149—-5p mimic inhibited the EMT transformation on cell morphology from round to spindle shape,

and reversely transformed the mesenchymal-like cell morphology caused by FGF5 overexpression. miR—149-5p mimic up-regulated
the expression of E—cad in CAL-27 cells(P=0.000) ,down-regulated the expression of N—cad (P=0.0009),reversed the down-regu—
lated expression of E—cad (P=0.020) and the up-regulated expression of N-cad (P=0.000) caused by FGF5 overexpression. miR-

149-5p overexpression significantly inhibited the formation of microtubule nodules in CAL-27 cells(P=0.002) ,reduced the expression
level of VEGF protein (P=0.000) ,and reversed the upregulation of VEGF expression caused by overexpression of FGF5(P=0.000).

Conclusion ; miR—149-5p can inhibit EMT and microtubules formation and apoptosis promotion of OSCC cells. The mechanism of

action is related to the targeted inhibition of FGF5 expression.

[Key words ]miR-149-5p;oral squamous cell carcinoma;epithelial-mesenchymal transition ; microtubule formation ;apoptosis; FGF5
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A OSCC 4l £ CAL-27 W [ 55 [ S 050 1% 75 0 (5

Ly (ATCC, ), B AN FE 5 A 10% 84 ML (FBS, Life
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] miR-149-5p [ miRNA I (miR-149-5p mimic);
5’-UCUGGCUCCGUGUCUUCACUCCC-3" , HoAHN AR ot 1R
mimic—NC (miR-NC):5’ -UUCUCCGAACGUGUCACGUTT-=3’,
FGF5 i 2k #4K pcDNA-FGF5(FGF5) K H:BAMERH IR peDNA
BRI s B Rt P A e 30 Lipofectamine
2000( Invitrogen, 2 [F ) 47 , 55445 48 h WCHRANAH T )5 22
S, BRI C R RS EG A, A 40 % Y 5341 < Control
H(REEYLA ) \mimic HFEYLA FGFS FAEEYLA mimic+FGFS
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1.3 RT-PCR #| miR-149-5p = FGF5 # % ik

FH Trizol 37 A5 20 YL A A P 42 IBUEL RNA, FH 5540y
FEEEET (Thermo Fisher Scientific )i RNA )45 ANk B
R S 2 SR G dd B R | IRCAE Tt 1 5 RNA AR
BRI cDNA . Lh ¢cDNA it , PCR 3R . THAE P4 95°C
3 min; ZEPE 95°C 15 5,38 2k 60°C 30 s, #Ef# 72°C 30 s,35 M
IR K AEAf 72°C 5 min,
L4 AEWAZ 8 F b Fe 5 F BRI ST

FHAE 28 T 1k Targetscan (http://www.targetscan.org/) an
miR-149-5p 5 FGFS 3" UTR Z AT AESs SO0k, B oAy
miR—149-5p £5-4 67 514 FGF5 3° UTR B/ 18 15 725 1 5 91
(FGF5 3’ UTR-wt #ll FGF5 3’ UTR—mut) i A S E FER
FRARE FHER T (FFIBIEN, L), ¥ 3 x 1044~ CAL-27 41
a4 Fh I8 32 5 24 FLACH , miR-149-5p mimic 3 miR-NC
5355 FGFS B M ok S8 A MU AR AL Y . $69% 24 h I 4R
#t Dual-Luciferase® Report #45FE K055 & (Promega ) 15 BH 45
K, 487 NanoQuant B4R 1% (TECAN , Infinite M200 Pro) 7E
520 nm NN DGR AN K PSR RO TR T, LA
A AT SR IEPE L S5 44 :miR-NC+FGF5 3° UTR-wt,
miR-NC+FGF5 3’UTR -mut mimic +FGF5 3’UTR —wt mimic +
FGF5 3’ UTR-mut,
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YL IR Y CAL-27 NG 37 48 h 5, FHIHEEE (A RE T fb 4n it
1 PBS Yk ARG ERL, 1 5 L Annexin V-FITC/PI 7E28
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VRGN T 408 (Annexin V-FITC *Fl PL*-)
1.6 Western blot 42 %% & % ik
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RPREE . H Nanodrop 2000 (Thermo Fisher Scientific , 32
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trophoresis , SDS-PAGE ) 735 £ 15T, SR Jo 5 A R 1) 2R i —
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FEA SPBENR W3 TBST Z2vhigCE I 2 h, SR K
$T Bax(1:1 000;ab32503,rabbit monoclonal ) ,Bel-2(1:1 000;
ab32124  rabbit monoclonal ), GAPDH (1:1 000;abh9485, rabbit
monoclonal ) , E—cad(1:1 000;CST #3195S,rabbit monoclonal ) ,
N—cad(1:1 000;CST#13116,rabbit monoclonal ), VEGF(1:1 000;
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% 3, R4S B % T (bsm-0295M-HRP) A1 1L 4
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BT A SRR A,
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B Matrigel AT IR S 4°CHA I TCILTE DMEM K55
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5%C0, 37CIHERE IR P 30 min (ML, A4 54 e
CAL-27 #LHITE 1ML DMEM 1535 Ee i B e i %8 1 x 10° 4>
L/ L D T E AR 24 FLAR, 4L 1 mL, 5 R FE 8 h,
TR 2 h WSS RE LS AT U 0, D6 W 3B T (100 x )
REHLER 5 A PLEFHARE . R Microvision Saisam 444347 &l
B X EEAL 5 DB B RS M TR, SER R 31K,
1.9 “%itzan

FGETHEE SPSS 19.0 X Pl A S H0 Rdis HEA T 483 70 #r
SIS EE R AIAEL £ R 2E (o = ) P B R] FLHCR L A
T 5T, DI LLECR T LSD— A . KK i @=0.05

2.1 OSCC @i ® miR-149-5p 4] FGF5 &k
DI REZH (R YL 4H) 1 miR—149-5p Fl FGF5 [ mRNA

IKEAE 9 (1.00 + 0.00) , mimic-NC £ miR-149-5p mimic
ZHh miR-149-5p B AL 53418 0.99 +0.08.,5.00 + 0.70,
J5 25500 WR 5 2555 (F=161.6, P=0.000) (& 1A) , FGF5 135
IEEMI 0.99 +0.08.0.28 + 0.07, J5 2253 M7 s I 2255 (F=
226.2,P=0.000) ([ 1B) . ¢ Krge s, 5% HRZHAR L miR-
149-5p mimic 417" miR-149-5p ByF&iA & & 134 (P=0.000),
FGF5 Bk i 2 R (P=0.000) ,mimic-NC 4imiR-149-5p
FFGF5 MBS 25 5 (P>0.05) ;pcDNA ZHAT peDNA-
FGF5 2 FGF5 3Rk 43 5124 0.99 +0.07 3.80 + 0.50, J5
ZEANT B TT 255 (F=154.3,P=0.000) (KI1C) ;¢ K653 Hr
5H SXT IR, peDNA-FGFS 41 FGFS 1Yk 5A W |
i (P=0.000) ,pcDNA £ FGF5 [ 335 6 W] 281k (P>0.05) ;
WNE 1D E.F B, 7225007 4 240 FGF5 25K BAa 51t
2P L (FES 510 229.1,173.1;P=0.000) , 5 FGFS 4L,
mimic+FGFS 41 FGF5 (1) mRNA |25 [ 22 3k 7K - 44 B & T 94
(P=0.000), &7~ CAL-27 #liffih FGF5 f32iK3% miR-149-5p
N
2.2 0SCC @i FGF5 5 miR—149-5p 49 A 3347

A= W {5 B2 T2 Targetscan 3 7 miR-149-5p Al
FGF5 3’ UTR Y2550 (18 2A) o SRIE &4 FGF5 3°UTR
B 57 £ 80 B 5 8 U 41 (FGFS 3° UTR—wt A1 FGFS 3’ UTR—
mut) il ATEECE R TR, 35 miR-149-5p mimic B{miR—-
NC 73 5Ly CAL-27 408, WAl 2B 7R, miR-NC+FGF5
3’UTR-wt 4 .miR-NC+FGF5 3’UTR-mut 41 .mimic +FGF5
3’ UTR-wt Z  mimic+FGF5 3’ UTR—mut 2H %% 5t % Wi 1 M /3
54 1.10 £0.20,1.08 £0.16 .0.21 +0.06.1.15 + 0.14, 4[] B
BYit225 5 (F=45.8,P=0.000) , mimic+FGF5 3’ UTR-wt 44
S miR-NC+FGFS5 3’ UTR-wt 414 b , 986 2 Bl 1 1 WA 45 1%
Ik (P=0.000) ,FGF5 &5 37 15 58 28 J& miR-149-5p mimic X
YR BRG PERYINRIVERIE R . 3X — 45 FAEH] FGF5 /& miR-
149-5p [ EAEAE LR
2.3 miR-149-5p @it §i ¥ FGFS5 423t 0SCC 4m e =

X HEZH  mimic 41 FGF5 4 .mimic+FGF5 4 4L 5 1%
35124 5.00 +2.00,29.00 +4.00,5.00 +2.80,13.00 = 5.00, £
6] ELAT G312 25 5 (F=48.45, P=0.000) .t #3643 Hi5 1, 5%
AR AH G, mimic Z4H AT mimic+FGFS ZH 20 it 97 7= >R 0 b T 2
(PE43 31 0.000.0.010) , FGF5 £H 40 i 78 T 2 Je HA 4 25 4k,
(P>0.05) ;15 FGF5 ZHAH 1L , mimic+FCF5 414 )4 72 ] i
TIE (P=0.014) (& 3A (B) ;4 #1J7 2243 T Bax/Bel-2 LA
Gt X (F=261.6,P=0.000) ¢ Ki36:o3 M | 5 %0 B AT
He , mimic 2H Al mimic+FGFS 4 Bax/Bel-2 G {E )M & T+ 5
(P=0.000),FGF5 # Bax/Bcl-2 HLAH W i F& A% (P=0.000) ; 5
FGF5 ZUAH L, mimic+FGFS 20 Bax/Bel-2 FL{E B & T (P=
0.000) (K1 3C¢..D), Ptk miR—149-5p i3] FGF5 (5514
AR,
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A. Targetscan ZUHE 4T miR-149-5p # i
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2 WREELISIGIF miR-149-5p 5 FGF5 H8EE%X % (n=5)

2.4 miR-149-5p @it §i 4% FGFS #7%) OSCC 2 feey EMT

WIOWES EMT JEAFARLE RANE 4A s, 5% 414
L, mimic AANAIE A 2 R IBTE , FGFS 4135454 At i 152 B 25
RYFIE ;mimic+FGFS ZHAHEL T FGFS5 20 41 L JE 4 Hh &5 ik
eI FITE , Xt REZH mimic 40 FGF5 20 .mimic+FGF5 41
E—cad #l N-cad WX T 2200 T BA Geit2% 25 5 (F
Jr912h 50.66,102.5,P=0.000) (18 4B .C) .t Ka 4570 i i, 5
X FEZHAH LY , mimic 20 E—cad #)335B] % 19 (P=0.000) ,

RT-PCR #1 Western blot #ill] FGF5 %% ( n=5 )

FGF5 4 E—cad [AFRIE W] & T # (P=0.002) , mimic+FGF5 £
E—cad (35 0 A1 (P>0.05) ;5 FGF5 ZHAH LG, mimic+
FGF5 tH E—cad MZRIAH] W TH 5 (P=0.020) , S5 XTREZHAA L,
mimic 2 N-cad 2358 8 F 4 (P=0.000) , FGFS ZH N-cad
Ay IA 02 13 (P=0.000) , mimic+FGF5 4 N-cad Fi5 TG
B (P>0.05) ;5 FGF5 1AH ., mimic+FGFS 4 N—cad ¥
FIAWI I I (P=0.000), Hit, miR-149-5p i1t N FGF5
HYE AN OSCC 4RIy EMT,
2.5 miR-149-5p it §i iA#E FGFS 494 OSCC 2m ML T a5,
AT A IR CAL-27 4N I BE 1, T 43
WA R B 5L RE R T . il SA B TR, 4 27 250 Hii
BEENBHA G248 L (F=42.17,P=0.000) , ¢ K550 4715
S0 HEA L mimic 230 45 15 80 H B 280 (P=0.002),
FGF5 2045 4515 %% H W 4% £ (P=0.000) , mimic+FGF5 21
T 4518 A W 28k (P>0.05) ;55 FGFS 41 HE , mimic+
FGFS S 257540 B B sk 2> (P=0.000) , XF R \mimic4 |
FGF5 £ .mimic+FGF5 41 VEGF By kKI5 22 00 B 48
T2 5 (F=124,P=0.000) , ¢ 55053 Hr 5 S IRAAH LE
mimic 4] VEGF fY3RILH PR (P=0.000) ,FGF5 41 VEGFY
FEIRW] B TFE5 (P=0.000) , mimic+FCGF5 41 VEGF 3k TG i
AL (P>0.05) ;mimic+FGFS 41 VEGF 143k it M3 F FGES
2H P B F#AIR (P=0.000) (] 5C. D), It miR-149-5p it T
P8 FGF5 i CAL-27 4 IETE AL,
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FEAKOF-, H i FOFS FEH (1 ik, I EmiR -
149-5p "I REFE ] FGFS5, F|H TargetScan 4T
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XN 2 il 55 PR 25 52 9 R W, mimic B8] 0 B4R
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1 & B S ) € 200 20 ) 1 G AN VR T
IFESEAR I T, miR—-149-5p Al CAL-27 40
s TR AR AR IR T8, ARBIF ST S
i 3K miR-149-5p {2 OSCC AT, 52 AH
2,33 4535 FGFS i 0SCC 4MAiA T, 4R, miR-
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2E IR 5 2 M2 ;1 H miR-149-5p mimic BE % 1)1 il
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i e o A el A A RN B AR HL A
B R R BL T 2 2 U TR g 2 E i
FEARSMIFS I8 A U B 5 FH R — R 250 ik, 1
JRHUERE Matrigel A T I8 5TICETAERT A AL
JRCHES WS A B AL TP B FESS R A B 2 AR
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