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miR-944%A[5]RAB 1A #22 IR R B 4m B
Y7 FNIE 5 B 52 M)

s54E Fiw B e B xder
(R — BBt 2 4R 30 430030)

WE iz 8§ AR RNA-944(miR-944)i8 it ¥e ) Rab R 3% & @ | A(RABIA)YT 44 2 IR &
R A A 0 Frn . AT BRI B & 0 BB F AR, RSN AR R 2T R 4 e NHA
Farh 2 IR G oa L B (A172. LN229. SHG-44. U251. U-87 MG), qRT-PCR 5= 345 28 47 ;Fﬂélﬂﬂb
#F miR-94442 RABIA mRNA & A K-F ; 18 i& TCGA$LIE B H7 miR-944. RABIAS 4% Z I i 78 s Ik
T 89K % ; U251 a4 4 #F BB 4E(Control). miR-mimic-NC4L. miR-944-mimic4E. miR-944-
mimic+pcDNA3.1-NCZ8. miR-944-mimic+pcDNA3.1-RAB1AZH; qRT-PCR 52 Ba-#b-im| &-20 U251 4m i,
miR-944F= RABIA mRNA KA K-F ; KA CCK-8iEAM) 4w i 75 7% &5 K SLIET AR 5 o As i) &40 4m
L 4L K Transwell 52 3aA6- ) &40 4@ flen 6 3£ 4% 68 77 ; Western bloti& | &-20 U251 40 i RABIAF=
LR I8 R AL (EMT)AR K & & 69 R R KR MR L E B 5230 % miR-9445 RABIAG e X 4 .
i@ i AP A AL 52 3 M miR-044%t AV 2 R 8 iR M A KB e . 5 S LA, AV 2R

JG 2B 47 F miR-944 & 1k K- B F 41K (P<0.05), RABIA mRNA & A K-F B EF+ 5 (P<0.05); 5 E74F
B8 2m ONHAAR b, A 2 BIR 8 4o b % (A172. LN229. SHG-44. U251. U-87 MG)¥ miR-9447K-F %
% [84&(P<0.05), RABIA mRNAK XK 2 Z I % (P<0.05); TCGA%# & ¥, miR-944. RABIA¥ 5
A 22 IR 98 %4 TS A8 % (P<0.05). 5 miR-mimic-NCZH848 o, miR-944-mimicZ8 U251 48/ RAB1A
mMRNAZRZ G A KF. @miefEER. L. £/ F v & N-cadherin. MMP-9. Vimentin. Fi-
bronectin. Snail. Slug7K-F 2 Z 41X (P<0.05), miR-9444= E-cadherin. ZO-1/K-F 2 & H Z (P<0.05);
5 miR-944-mimic+pcDNA3.1-NCZ148 b, miR-944-mimic+pcDNA3.1-RABIAZE RABIA mRNA &
B ERANKF., mieGER. RS, /% BE N-cadherine, MMP-9. Vimentin. Fibronectin.
Snail. Slug/K-F 2 F 2 (P<0.05), E-cadherin. ZO-17K-F 2 & 41X (P<0.05); 5 RABIA-WT#= miR-
mimic-NC3:4%5 2040 bk | RABIA-WTH= miR-944-mimic3h 4% 42 20 4m o, AA 2+ 5 & B v 2 2 141K
(P<0 05). A FEKELRE T, 5 miR-mimic-NCZLAA L, miR-944-mimicZL I JG KA Fo iy & BT I8
A 4% F RABIA mRNAZ & € & A KT 2 Z 41K (P<0.05), miR-9447K-F £ % 3 (P<0.05); 5 miR-
944-mimic+pcDNA3.1-NC4EL48 Y , miR-944-mimic+pcDNA3.1-RAB1AZE AT J& Ak A2 Fa J & BT I 447
F RABIA mRNAR & & & A KPR EH F (P<0.05). miR-944+T 4@ it ¥e5) 842 RABIA K A | (L%
EMTIZAR, i 374149 22 IR 78 4m JR 38 5 A= it 45,
XA f/PRNA-944; RabZ R [ 1A; IR FUR AN, 354; 3E5%
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Abstract
by targeting RABIA (Rab family protein 1A). Cancer tissues and adjacent tissues of glioma patients were col-
lected, normal control cells NHA and glioma cell lines (A172, LN229, SHG-44, U251, U-87 MQG) in vitro were
cultured, and qRT-PCR experiments were used to test miR-944 and RAB1A mRNA expression in tissues and cells.

This study aims to discuss the effects of miR-944 on proliferation and migration of glioma cells

The relationship between miR-944, RABIA and the clinical prognosis of glioma was analyzed through the TCGA
database. U251 cells were grouped into Control group, miR-mimic-NC group, miR-944-mimic group, miR-944-
mimic+pcDNA3.1-NC group, and miR-944-mimic+pcDNA3.1-RAB1A group. qRT-PCR experiments were used to
test miR-944 and RABIA mRNA in U251 cells. Cell viability was assessed using the CCK-8 assay; the number of
colonies formed by each group of cells was measured via the colony formation assay; and the migratory capacity of
each group of cells was evaluated using the Transwell assay. Western blot was performed to detect the expression
of RABIA and EMT (epithelial mesenchymal transition) related proteins in U251 cells. Dual luciferase assay was
used to determine the targeting relationship between miR-944 and R4BI1A. The effect of miR-944 on the in vivo
growth of glioma cells was analyzed through xenograft tumor experiments. For adjacent cancer tissues, the miR-
944 in glioma tissues was clearly lower (P<0.05), while RABIA mRNA was clearly higher (P<0.05). Compared
with the normal control cells NHA, the levels of miR-944 in the glioma cell lines (A172, LN229, SHG-44, U251,
U-87 MQG) were significantly decreased (P<0.05), and the expression level of RAB/A mRNA was significantly
increased (P<0.05); in the TCGA database, both miR-944 and RABI1A4 were related to the prognosis of glioma
patients (P<0.05). For the miR-mimic-NC group, the miR-944-mimic group showed clearly decreased RAB1A
mRNA and protein, cell survival rate, number of colonies, migration rate, N-cadherin, MMP-9, Vimentin, Fibronec-
tin, Snail, and Slug in U251 cells (P<0.05), and clearly increased miR-944, E-cadherin and ZO-1 (P<0.05). For the
miR-944-mimic+pcDNA3.1-NC group, the miR-944-mimic+pcDNA3.1-RAB1A group showed clearly increased
RAB1A mRNA and protein, cell survival rate, number of colonies, migration rate, N-cadherin, MMP-9, Vimen-
tin, Fibronectin, Snail, and Slug in U251 cells (P<0.05), and clearly reduced E-cadherin and ZO-1 (P<0.05). For
the co-transfection group of RABIA-WT and miR-mimic-NC, the relative luciferase activity in the co-transfection
group of RABIA-WT and miR-944-mimic was significantly reduce (P<0.05). The results of the in vivo experiments
showed that compared with the miR-mimic-NC group, the tumor volume and mass, as well as the expression levels
of RAB1A mRNA and protein in the tumor tissue in the miR-944-mimic group were significantly reduced (P<0.05),
and the level of miR-944 was significantly increased (P<0.05); compared with the miR-944-mimic+pcDNA3.1-NC
group, the tumor volume and mass, as well as the expression levels of RAB1A mRNA and protein in the tumor tis-
sue in the miR-944-mimic+pcDNA3.1-RAB1A group were significantly increased (P<0.05). miR-944 may inhibit
the proliferation and migration of glioma cells by targeting RAB1A and hindering the EMT process.

Keywords  miR-944; Rab family protein 1A; glioma cells; proliferation; migration

P22 TR 2 T KA 2 2R 4 b d R DL S R
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lated regions, UTRs)&% A i 15 & AL BRI HE, 78 2 Fh
TS R AR R Bt R AR . miRNA
FhRE L, M IR B0 B R, (ke 4 i G 5
3oy TR A L R, A e 4 B AR A TS B Y
SBR[, A A PR PR R AR ) AT AR AR,
JHF 96 401 RN 2H 25 i miR-944 3R 3K 7K AP B#A, I miR-
04412 m] i 7 e A AR SR AR A Y NOX 4R IE , 4)
H A MG 5 . IT A AR 28 1) miR-944 =R IA )
g5 H e B A AR R s, BART R B
JE A miR-944 31K AT LA L fe —[8] 78 it 4 4K (epi-
thelial mesenchymal transition, EMT)3EF2 , #0151 J& 41
MIE A 0, 1 B 20 2H 2 H miR-944 3K A K i T 1E
WHN, FEHEGMIRE RN REEFHRRAEAFRA
7%, M miR-9443 1% 7] T EMTAHOGHE FI3RIL, FF
i) A0 s Sy AR e 0 ™. [FII, miR-9447E =4
il A 228 2 Joid 9 H ER 2R T K S AR TR 2R ) b 48 iR
T, HL O IE S Re % TR 28 i o 8 A AR I A AR A
ANEL, miR-944%] #h 28 11 Joi Jed A0 Mo AL A 24T 9 i HAR
SR N VB ERL] H AT R A . A AR SCIT TR W,
RabZX i & 1 1A(Rab family protein 1A, RABIA)E%
T AR A B0 B R, AT (R A e . S5 EL
T L S AR M AR AT e U ARHIESE
A& B, miR-9445 RABIATFAERE S A, {H miR-
944 e 75 i I A 4% RAB LA R M 4 22 115 o 88 410 ffd 44 5
LS, AN . ASHIT TR I A0 22 o 98 S o 55
M2 miR-944 5 RABIANZK, FF4R S miR-944%]
P28 Ji o T A0 I R 520, AT DR VR 97 o 28 1 5 9 164
DI AE VR T 48 s, I FR AL AR .

1 MR55E%
1.1 ¢AZRFNZAARIREN

FIFISPSS 1584, dEAT XU 5, B 53 K-
0=0.05, K696 %% F1power=80%, ZUN F:d=0.55, +H T 7
BEZ /Ry 28451, BB IEZ N 10%, TN 30
i, DA ST G 33451 P 28 2 o 9 S AT T 9
AHFFELNN 20234F 6 A —20244F 7 H BT 55— = B¢
PR HNEHICA 1R 33 B PP L i TR (o, TR sE i
R AL R I 55 L 4R (BE PR A 2083 3 em),
R P A T, FHiE T80 °CIRAF. FHrh, 18
B, L1561, RALERY N 564 (TUFE : 28~72%)), =50
%205, <504 13441]; fiied fc K A% =3 em 2441, <3 cm 9
fil; WHOZ» 4% : T~MI4% 13451, TI~IVER 2015 43 A4 [ )i

RG0SR (IDHEFA= AL ) 2041, 5] ASPE 2 40 s (IDH
AR 851, BRI8 1 AN SR (IDHZ AR Y ) 3451, /b
R TR AN (IDHRAS AL H 1p/19q355 4% ) 261, A&
W FAE IR I 2N SR1F T A7 B g R =, Ha
BT 5 — B 2 AR R AR B 2 0 2 fikfE (RHe
(2023)335); AHPE A58 40 i U251 41l 50 5
ERL =Bt FI AR, N PR 0 40 i NHA 2
NAZ IR R A172. LN229. U-87 MGI4 H
PP RS A R A R AR, NFPHE R 58 4 5
SHG-4414 A & RE AR A TR A
1.2 EZEiR5

RABIA ik (pcDNA3.1-RAB1A) ¢ Ho %t R
(pcDNA3.1-NC) i ¥ B b 75 35| 25 ARG IR A A
P i A G miR-944548147) (miR-944 mimic) A HXT R
(miR-mimic-NC). RABIA-F74: % (RABIA-WT) ¢
KA (RABIA-WUT) kL i IR E AW R 4 PR
A TR G TRIzoliAF (B85 1 15596026)18 H Ik
R F R A 5 Lipo6000™%: Jeif 7] (155 :
CO526)FI&h f IR (185 - CO12D)IWH _FifF3E =k
EHEE AR A FR A 5] 5 Prime Script RT&57 & (0%
51 RRO36A)FITB Greeni& &£ (175 : CN830A)HH
FHEEDHEAR A B R AF ; g8t 80ln &
(CCK-8, #25: HY-K0301). % ii—PiE-cadherin(T5 5
HY-P80113). GAPDH(#%5: HY-P8O137)FIXU 2 3
ARG AR B (P25 HY-K1013)0% 4 3% [E MedChem-
Express/A 7 ; N-cadherin(#% 5 : 22018-1-AP). MMP-
9(#% 5 : 10375-2-AP). Vimentin(£% 5 : 10366-1-AP).
Fibronectin(#%5: 15613-1-AP). ZO-1(#%5: 21773-1-
AP). Snail($¢ 5 : 26183-1-AP). Slug($5: 12129-1-
AP)—Hil B RN = JEAEMFHA R AR Fhif—
Pu(F25: ab6721) H J [EH Abcam A 7]
1.3 753
1.3.1 qRT-PCRAMIZALR A= 20 it F miR-944F2RABI1A
mRNAKF 43 G HOA R I R 2R . e 55 4
SUIATOTES | WSCHE IE 8 X RE A1 il NHA DL S #k 48 fie
JRJRE A172. LN229. SHG-44. U-87 MG. U251
YR, 22 JEBE 4L (37 °C 1 min)JG PBSHE &, 4 °C
TEL (3 000 r/min. 5 min)Y£E ; f# F TRIzolik 7
PR RNA; ] Prime Script RTIF £ SLRNA
WS A L eDNA . 07 5 ] B2k AR 25 °CAR M
5 min, 42 °CiB k30 min, 85 °CLEfHS min. PL& Ak
(1) cDNANAEAR , {8 FH B A TAY) TR AR RS
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A BR A =BT IE G R R e 51 Y (B 51T )
BIgs s ARk, R 1), 1£5E 2 PCRIX Lk
T9 1. PCRIRMAEFFA: 95 °CHIAL 30 s; 95 °C
S s, 60 °CIB K/ZEAH30 s, 404G . FIRPCR
SRS JG 3T T IS AR I o i (FEJF : 95 °CAR
P15 s, 60 °CiE k60 s, 95 °CZEMH 15 s) LLAfIAY 4
FEPRIRE SV, G R BOR R —REUE . LUK
GAPDH AW, @it 2L H miR-944F1RABIA
mRNAK T,

132 @mlsdiatn U25140E: 9% T DMEM
Btk AN 10% 8624 35 A 1% 8% %,
YIS IRIE T 37 °C. 5% CO MY RE =M .
FU251 4 53 9%t 8 2H (Control) . miR-mimic-NCZH
miR-944-mimicZl. miR-944-mimic+pcDNA3.1-NC
2H. miR-944-mimic+pcDNA3.1-RAB1AZ ; Control
HAAFATATATAE IR, FARAL R oy 2H i AR B R, %
Ye24 hfa AT R EEE o K HH qRT-PCRA I % 2H 48
Jfo F miR-944F1RAB1A mRNA/KF, Western bloths: ]
RABIAZE FRIEZKF, LA PPA % e 15 i) o
1.3.3 CCK-8:E#mmiesgsatzo  #%M1.3.2914)
K U25 1418843 ) 450 22 96FLAR (4% 10%/4L ) F- 85 7%
2R, SRIGHIIN10 pL CCK-8¥A R 4k 2:4%552 he KH
Bl BRASCI 2 B FRIAE 450 nmi KA FIROG B, 0%
WL (DYA -

1.3.4 @R R L mRgmE L %
U25 140 B8R0 T 6 LI (1x10%/4L) 0, 4L Ab B 97
2/ G, EiR NMEH4% 2 KPR E 15 min; iR T
SE SRR G5 20 min, FBOMTEVEE TR . R
FImage A 73 1 MG, THE &4 v B4l

1.3.5 Transwell 23t anfie it 4L U251
A0 PP T AN 35 1Y Transwell?N = _FJZ (1x10%4L)

L, NEIMA AR FRE, #1330 WAk EE24 h; LBk
FEARTBYIM, KRBT =0 TS RERE
20 minf&, fE2E BB N SR, - An e A 4.
1.3.6 Western blot# | & & & A /K- IA-ZHAn
FUEAT B ; {4 FH RIPAZS AR S iR AR U B 1, FF
EEAWE, MHES MRS G, Eid
SDS-PAGE MLk 73 i 85 H I Ho A% # 3| PVDF I |
i 5% HE 2R W =l 1 hJs , RAB1A(1:1 000).
E-cadherin(1:2 000). N-cadherin(1:5 000). MMP-
9(1:1 000). Vimentin(1:1 000). Fibronectin(1:1 000)+
ZO-1(1:1 000). Snail(1:1 000). Slug(1:1 000)FIGAP-
DH(1:2 500)—%t T4 °Ci¥ 5 i #&; PBSTHEHE /S, T
IR A HRPARIC K LL=EHT R P (1:5 000) 1 h; ¥
IR G, 8 ECLAL 2% & 6 F77E Tanon 52004L.2% K&
D A RTA- 2 o 3

1.3.7 MRAK B ZIAANFed) X £ i3t Tar-
getscan X 3l T miR-944 5 RAB 1A ] 1) #E ) 45
AL, R RABIARAE R 75| (RABIA-WUT);
] $% R T 96 FLAR 1) U251 40 g o 43 1) HL 5% 44 miR -
944-mimicE{ miR-NC 5 RABIA-WTH{ RABIA-WUT;
37 °CH53748 hJa, RRAIM, & R =Bl
A E UL TR T AL, W 5E 450 nmi K AL IR
FEAH, FFH 5 R BT

1.3.8 FABHB LR AR RIS A a
BHEABRA R 56, & = A RHE A TR A A
SIS BAC HEZR T 2 AL (FEHE S 2024100819). 4
Jil i BALB/c i BUW B QS A BHE A TR A A
[SCXK(5F) 2024-0036]. shHi & T = A5 A 4
%, A HRBEY K. K%Y miR-mimic-NC.
miR-944-mimic. miR-944-mimic+pcDNA3.1-NC. miR-
944-mimic+pcDNA3.1-RABIAK] U25 141 il (2% 1074 )il

&1 519F7
Table 1 Primer sequences
B R AR P HI(5—3")
Gene name Primer sequences (5'—3")
. F: GCA CTC CTAAAATTATTG TAC ATC G
miR-944 R: TAT GG TTG TTC ACG ACT CCT TCAC
F: CTC GCT TCG GCA GCA CA
vo R: AAC GCT TCA CGA ATT TGC GT
RABIA F: TTG CCT TCT TCT TAG GTT TGC
R: GCTTGATTG TTT TCC CGT CT
GAPDIH F: GCA CCG TCAAGG CTG AGAAC

R: TGG TGAAGA CGC CAGTGG A
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TR RN A, K501 A miR-mimic-NC
1. miR-944-mimicZH. miR-944-mimic+pcDNA3.1-NC
4. miR-944-mimic+pcDNA3.1-RABIAZH ; J R 4
FIU25 140/ 2x 107N ) B RS 2/ N P, 128 Con-
troldH, FFZHO6 K o« TR EH TSR AR (AT =f
KR <R KAE 2 %1/2) 28K , IS RIS 50 mg/kg
IR LG ZANARIE/INER o SRR SE R, X iR AT 40 R
HFRE. ARG, B 1.3.1811.3.604 77 1248 miR-944 A%
RABIA mRNAFIE [k KT
1.4 Git¥ o

{4 Ff} SPSS 20.041 GraphPad Prism 7.0%/4:334T
A 3T, B DT I (B bR e 2 () R On . SRR
DKl 25 77 22 53 W R Tukey sA6: 56 P 2% 22 4 B8 1) 22 57
KA ek 5 L PR 2B 1) 22 S o P<0.05 KR %2 57
BAEGHE L

2 #R
2.1 R FRIELE L FNLEAE P miR-944F1RABIA
mRNAFRIAKFHIELER

5@ WAL, # &R TR 4H 4 miR-944

IR 3 AL (P<0.05), RABIA mRNA A KF &
FTHE(P<0.05); W42, TCGAXR Ed, miR-944.
RABIAE 5 #02 Ji J5i 98 1635 T AH O (P<0.05); UL
B 1. 5 IEH 6 R 40 NHAR B, #8405 5 93 40 P
% (A172. LN229. SHG-44. U251. U-87 MG)H"
miR-9447K V- i 2 [£1K (P<0.05), RABIA mRNA A
KPR TR (P<0.05), A, U25141 0+ miR-944
M RABIA mRNARIEK V2 7 w3, MUk FZ4
W R AT G SRS WAR3.
2.2 RLAU2514AMEF miR-944 L FZRAB1A mRNA
MEAFIEKFERLER

5 miR-mimic-NCZHAH tt, miR-944-mimicZi
U2514 i RAB1A mRNA K& & (%A KT 22
F%{% (P<0.05), miR-944/KF & 2 F+ & (P<0.05);
5 miR-944-mimic+pcDNA3.1-NCZH M L, miR-
944-mimic+pcDNA3.1-RABIA4I RABIA mRNA
A RIAIKF B FTHE (P<0.05), miR-9447KF 2 5
AN (P>0.05); WLE2F14.,
2.3 FLHU251ZHARIBTE GE SIAYELER

5 miR-mimic-NCZHL A I, miR-944-mimic

R2 WERFRBREZHELATmR-944, RABIA mRNAFRIAKFELLE
Table 2 Comparison of miR-944 and R4AB14 mRNA expression levels in glioma and adjacent tissues

EEEN
- miR-944 RABIA mRNA
Tissue
Adjacent tissue 1.00+0.00 1.00+0.00
Glioma tissue 0.39+0.06* 4.17+0.53*
*P<0.05, S5 AL
*P<0.05 compared with the adjacent tissue.
(A)
1.00 B)
1oo[ o
\ .
\
i
0.75 L
075 1)3\‘
=] 5 \
0,50, 2 1
= £050 L 1\
;;E H ‘b"\
0.25 - [N
P<0.000 1 ’ P=0.015 | LN
[ 1
" \L
0 0 1 ’
0 2000 e 4000 6 000 5 [ —

A: TCGABIHR e HHmiR-944 540 22 i IR (35 TIUS 11955 3 B: TCGABR et RAB 1A S5 40 22 Ji JFUJR 16 3 TS 1 K o
A the relationship between miR-944 and the prognosis of glioma patients in the TCGA database; B: the relationship between R4BI1A4 and prognosis of
glioma patients in TCGA database.

E1 TCGAHIEESFmMIR-944(A). RABIAB)SHEZRREEEMEHXLE
Fig.1 Relationship between miR-944 (A), RAB1A4 (B) and prognosis of glioma patients in TCGA database
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20 B AT 15 2R AN VR AR BB R 3 PR IR (P<0.05);
5 miR-944-mimic+pcDNA3.1-NCZL A Lt , miR-
944-mimic+pcDNA3.1-RAB1 AL 41 7735 R AT
A B 3 T B (P<0.05), TLEI3FIERS.
2.4 FLHU2S1ZBRTEFEE STRIELER
5 miR-mimic-NCZH A Lt , miR-944-mimicZH.
U25 140 i % 28 2 24 PR AIK (P<0.05); 5 miR-944-
mimic-+pcDNA3.1-NCLH Lt miR-944-mimic+pcDNA3.1-
RABIAHAARITFE 2235 T 151(P<0.05); ILIE4FIL6.
2.5 FLAU2S14AMEHEMTHEAXE B RIARIELE
5 miR-mimic-NCZ AH It , miR-944-mimic

ZH U25141 2+ N-cadherin. MMP-9. Vimentin.
Fibronectin. Snail. Slugfk [ 3R iE /K &3 F
(P<0.05), E-cadherin. ZO-17KF &3 J+ & (P<0.05);
5 miR-944-mimic+pcDNA3.1-NCZH A Lt , miR-
944-mimic+pcDNA3.1-RAB1A % N-cadherin. MMP-
9. Vimentin. Fibronectin. Snail. Slught HZik/K
V22 FH 5 (P<0.05), E-cadherin, ZO-17KF 32 2 [%
f(P<0.05); ILIEISFIZKT .
2.6 miR-9445RABIAZ [ERYEEEIEL R
miR-9445 RABIA 3'-UTRZ [A] ) &5 4 B £ T
M5 R 4K 6; 5RABIA-WTHImiR-mimic-NCH: %

3 WERRBMAEZREFTmIR-944, RABIA mRNAFKIAKFELE
Table 3 Comparison of miR-944 and RAB14 mRNA expression levels in glioma cell lines

iﬁi}fie miR-944 RABIA mRNA
NHA 1.00+0.00 1.00+0.00
Al72 0.51+0.05%* 3.25+0.35%
LN229 0.68+0.07* 1.93+0.23*
SHG-44 0.4420.04* 2.6440.28*
U251 0.35+0.03* 4.214+0.49*
U-87 MG 0.66+0.06* 1.96+0.25%*
*P<0.05, SNHA AL
*P<0.05 compared with NHA.
A B D E

RABIA 4D S ses Ses B 22 kDa

GAPDH WD D 4D 4B & 37 (Da

A: Control#; B: miR-mimic-NC#; C: miR-944-mimicZf; D: miR-944-mimic+pcDNA3.1-NCZH; E: miR-944-mimic+pcDNA3.1-RAB1AZ .
A: Control group; B: miR-mimic-NC group; C: miR-944-mimic group; D: miR-944-mimic+pcDNA3.1-NC group; E: miR-944-mimic+pcDNA3.1-RABIA group.
E2 FHU25140FRABIAZBFRIAHER
Fig.2 Expression of RAB1A protein in U251 cells of each group

F4 KAV T miR-944, RABIA mRNAKE [ FIAK TR
Table 4 Comparison of miR-944, RAB1A mRNA and protein expression levels in U251 cells of each group

415

Group miR-944 RABIA mRNA RABIA
Control 1.00+0.00 1.00+0.00 0.93+0.11
miR-mimic-NC 0.97+0.12 1.02+0.15 0.90+0.14
miR-944-mimic 3.75+0.41*% 0.274+0.04*% 0.3140.05**
miR-944-mimic+pcDNA3.1-NC 3.68+0.40* 0.30+0.04** 0.33+0.06**
miR-944-mimic+pcDNA3.1-RAB1A 3.70+0.42 0.96+0.15" 0.85+0.13"

*P<0.05, 5 ControlZH [E#Z; “P<0.05, 55miR-mimic-NCZLLLAL; “P<0.05, 55miR-944 mimic+pcDNA3.1-NCA L4,
*P<(.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; “P<0.05 compared with the miR-944-

mimic+pcDNA3.1-NC group.



3082 R

miR-944-mimic miR-944-mimic
Control miR-mimic-NC miR-944-mimic +pcDNA3.1-NC +pcDNA3.1-RABIA

3.2 & %o
NI e

E3 FAU2514RAE5 PER AL E
Fig.3 Cloning formation of U251 cells in each group

RS FLAUS1MAIETERE DL
Table 5 Comparison of U251 cell proliferation ability among different groups

25 LA /% SRR

Group Cell survival rate /% Number of colonies
Control 99.35+10.82 109.67+15.33
miR-mimic-NC 98.29+9.96 99.50+15.50
miR-944-mimic 50.73+5.28%% 45.83+6.17*¢
miR-944-mimic+pcDNA3.1-NC 52.3145.52%% 47.33+£5.67*¢
miR-944-mimic+pcDNA3.1-RAB1A 85.27+8.81" 92.17+10.83%

#P<0.05, 5 Control41 LL#Z; “P<0.05, 5miR-mimic-NC4 LL#4; *P<0.05, 5 miR-944-mimic+pcDNA3.1-NCZ LL4
*P<0.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; “P<0.05 compared with the miR-944-mimic+pcDNA3.1-

NC group.
miR-944 miR-944
Control miR-mimic-NC miR-944-mimic ~ mimic+pcDNA3.1  mimic+pcDNA3.1
Fig.4 Transwell experiment evaluation of U251 cell migration ability
6 FHUSIAMIT B ERLE
Table 6 Comparison of migration rates of U251 cells in different groups
2H AT /%
Group Cell migration rate /%
Control 56.73+7.15
miR-mimic-NC 53.91+6.83
miR-944-mimic 23.16+3.27%%
miR-944-mimic+pcDNA3.1-NC 21.3543.41%%
miR-944-mimic+pcDNA3.1-RAB1A 50.26+7.09"

#*P<(.05, 5 Control 4 LL#5; “P<0.05, HmiR-mimic-NCZLL#; “P<0.05, 5miR-944-mimic+pcDNA3.1-NCZ LL# .
*P<0.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; “P<0.05 compared with the miR-944-mimic+pcDNA3.1-
NC group.

P M, RABIA-WTHI miR-944-mimictL#% Y2 2.7 miR-944i8 7 RAB1AX U251 20 R4 4
2 it R o 7 G 2R TR I L 2 RIS (P<0.05), Tngk oAl
8. 5 miR-mimic-NCZLAH I, miR-944-mimicZH fif



SR AU miR-O44HE [5] RABLAXS 1 22 11 5 J6g 4 N 1 LRI A2 F) B2 3083

IR AR AR Aot B S e 2 21 RABTA mRNA i H miR-944-mimic+pcDNA3.1-RAB 1 AZH il I3 A FRR Jiii
FIE KT B35 K (P<0.05), miR-944 /K & 3 T+ B s 4H 2 RAB1A mRNA K 8 [ #57KF i
(P<0.05); 5 miR-944-mimic+pcDNA3.1-NCZLH Eb F T (P<0.05), miR-9447K -2 A B3 (P>0.05);

E-cadherin = wme—m a— D D — 97 kDa
N-cadherin D D =——— e . 100 kDa

MMP.g D D —— e 78 kDa

Vimentin 54 kDa

S — —
Fibronectin - S — —— — 262 kDa
Z0-1 w— s e e s 195 kDa
Snail 4D D S — e 29 kDa
T - - — e MDY

GAFDH G - - - -

A: Control#; B: miR-mimic-NC4; C: miR-944-mimicZH; D: miR-944-mimic+pcDNA3.1-NCZH; E: miR-944-mimic+pcDNA3.1-RAB1AZ .
A: Control group; B: miR-mimic-NC group; C: miR-944-mimic group; D: miR-944-mimic+pcDNA3.1-NC group; E: miR-944-mimic+pcDNA3.1-RAB1A group.
El5 &HU25140FEMTHEXE B RIEHE)
Fig.5 Expression of EMT related proteins in U251 cells of each group

&7 U25140B8H E-cadherin. N-cadherin. MMP-9. Vimentin. Fibronectin, ZO-17KFEL3R
Table 7 Comparison of E-cadherin, N-cadherin, MMP-9, Vimentin, Fibronectin, and ZO-1 levels in U251 cells

éajip E-cadherin N-cadherin MMP-9 Vimentin Fibronectin ~ ZO-1 Snail Slug
Control 0.36+0.04 0.91+0.11 0.8440.12 0.93+0.12 0.98+0.09 0.33+0.04 0.95+0.09 0.89+0.10
miR-mimic-NC 0.39+0.05 0.93+0.12 0.86+0.13 0.95+0.15 1.01+0.13 0.35+0.05 0.9740.11 0.91+0.09
miR-944-mimic 0.85+0.11%¢  0.42+0.05%%  0.45£0.06*%  0.4420.04*¢  0.25+0.03**  0.96+0.11*¢  0.26+0.02*¢  0.33+0.03**
miR-944- 0.82+0.05*¢  0.39+0.05%*  0.43£0.07*%  0.41+0.05*¢  0.23+0.04**  0.94+0.10%¢  0.24+0.02*%  0.31+0.02**
mimic+pcDNA3.1-NC

miR-944- 0.43+0.07* 0.84+0.13* 0.81+0.14" 0.89+0.08" 0.90+0.08* 0.41+0.04" 0.83+0.09" 0.78+0.08"
mimic+pcDNA3.1-

RABIA

*P<(.05, 5 Control 21 EL#%; €P<0.05, HmiR-mimic-NCZ HL.#Z; “P<0.05, 55miR-944-mimic+pcDNA3. 1-NCH HL#L
*P<0.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; "P<0.05 compared with the miR-944-mimic+pcDNA3.1-
NC group.
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miR-944 3" GAGUAGGCUACAUGUUAUUAAA 5’

RABIA-WT 5" UUCAUACUCUGCA--UAUAAUUU 3

RABIA-MUT 5" UACAAAGUCAGCU--UUUUAUAU 3’
El6 FiMimiR-944F1RABIA 3'-UTRIERISEELEE L
Fig.6 Predicts the targeted binding site between miR-944 and R4B1A4 3'-UTR

=8 U2514BRa R X R RERFR LR

Table 8 Comparison of relative luciferase activity in U251 cells

LI TR A

Transfection plasmid miR-mimic-NC miR-944-mimic
RABIA-WT 1.02+0.14 0.46+0.09*
RABIA-MUT 0.98+0.13 1.01£0.15
*P<(.05, 5 miR-mimic-NCAHH Lt .
*P<0.05 compared with miR-mimic-NC.
7d 14d 17d 21d 24d 28d

Control

miR-mimic-NC

miR-944-mimic

miR-944-mimic+pcDNA3.1-NC

miR-944-mimic+pcDNA3.1-RAB1A

E7 SR ESEmEE

Fig.7 In vitro tumor images of mice in each group
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miR-146a-5p7E #0221 J5t Jed 40 i Hh SRk i, 3
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EMT. 3854 KT # U9, miR-517afE #h 2 8 o
WL, TR miR-517a 5 40 28 5 5 988 20 Ff 76 A4 4
AAN AR TR AR 2852 ZHIHIT); miR-1827E
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A B

RABIA

GAPDH

C D E

22 kDa

-, 0

A: Control#l; B: miR-mimic-NC4; C: miR-944-mimicZH; D: miR-944-mimic+pcDNA3.1-NCZH; E: miR-944-mimic+pcDNA3.1-RAB1AZ .
A: Control group; B: miR-mimic-NC group; C: miR-944-mimic group; D: miR-944-mimic+pcDNA3.1-NC group; E: miR-944-mimic+pcDNA3.1-RAB1A group.
E8 ZEMELALNPRABIAZBRIEIFR

Fig.8 Expression of RAB1A protein in tumor tissues of each group

R HHENBMEFRERELR

Table 9 Comparison of tumor volume and mass among different groups of mice

JibggE AR/ mm? N
4151 S . g /g
Tumor volume /mm
Group Tumor mass /g
7d 14d 21d 28d
Control 121.35+12.96 236.78+24.13 452.61+44.79 839.46+82.34 1.05£0.11
miR-mimic-NC 123.43+11.89 238.69+23.95 454.144+43.52 841.35+83.05 1.07+0.14
miR-944-mimic 115.68+12.02* 151.74+12.96% 260.72+26.16* 413.26+£40.28*% 0.56+0.06*
miR-944-mimic+pcDNA3.1-NC 119.59+12.24%% 150.37+13.65% 258.31+£25.79*« 411.78+41.05%% 0.54+0.05%
miR-944-mimic+pcDNA3.1-RABIA  122.63+12.517 201.23+20.38* 381.52+36.17" 687.53+65.44" 0.83+0.08"

*P<0.05, 5 Control 41 L% ; “P<0.05, 5 miR-mimic-NC#1 EL#5; “P<0.05, 55 miR-944-mimic+pcDNA3.1-NC4 L4 .
*P<0.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; “P<0.05 compared with the miR-944-

mimic+pcDNA3.1-NC group.

£10 £AU251405 7+ miR-944, RABIA mRNAKE B FRIAKFLLE
Table 10 Comparison of miR-944, RAB1A mRNA and protein expression levels in U251 cells of each group

Hol .

miR-944 RABIA mRNA RABIA
Group
Control 1.00+0.00 1.00+0.00 0.89+0.09
miR-mimic-NC 0.98+0.11 1.03+£0.14 0.87+0.08
miR-944-mimic 3.5240.38*% 0.324+0.03*% 0.3440.04*%
miR-944-mimic+pcDNA3.1-NC 3.45+0.36% 0.35+0.04*% 0.36+0.05%
miR-944-mimic+pcDNA3.1-RAB1A 3.49+0.37 0.93+0.11% 0.81+0.10%

#P<(.05, 5 ControlZH LL#5; “P<0.05, 5miR-mimic-NCZ LL#; “P<0.05, 5miR-944-mimic+pcDNA3.1-NCH LU #L .
*P<(.05 compared with the Control group; “P<0.05 compared with the miR-mimic-NC group; “P<0.05 compared with the miR-944-mimic+pcDNA3.1-

NC group.

L9 55 HZM L, 2RI PR 2H 21 miR-944 /K ~F- [
fi%; 7EU25 140 o 5% Y2 miR-944-mimic i, 4084715
FOEEERE. T %L N-cadherin, MMP-
9. Vimentin. Fibronectin. Snail. SlugZik /KT [%
ik, miR-944. E-cadherin. ZO-1%&ik/K-FTE, ¥
B miR-944 71K b8 mT DA ] 28 Je I 3 44 A7
AT, LA A0 EMTIERE . BAb, K54 miR-
944-mimicJU25 14 HE R AR 22 /N AR P, MLE2 3 /)N R
i e A ARUR BT 38 o, R W miR-944 K1k i RERS
PO P o2 R R A AR . RN SRS AE RN
miR-944 1R Dh e it 1 B HGIESE, JF53A 114
HMIF 5T 25V A B EDIIE
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SRR o A OC, AT b A i 3G s AL E R 2 7R
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