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HE . B A K4%3E%ARNA UNC5B—AST(LncRNA UNC5B—AS1) 3+ i i £+ 28 #0J% (GBM ) 4@
FIEIhE | A AR BT EL microRNA-199(miR—199) ¥ &, J7i%  4RIMERGBM MR A U251, A
STRRLA, EBLL, ApRIARAL R, RGO IE; FARAL, Ak, S RAMS R KA T EHAE, s
LncRNA UNC5B-AS1, it & iA LncRNA UNC5B—AS1 #4844 % GBM 49/, & U251, qRT—-PCR #: LncRNA
UNC5B-AS1, miR—-1994)4&3&; CCK—83%k, XJR5EH ., Transwell 52364 A4 U251 fnfLIg 78 . T 4535
B 715 W SEE RN LncRNA UNC5B-AS1 5 miR—199 69 ¥4 ; Western blotting #-7] PI3K/ Akt i %
FOm ks, R SxEa. FHRMIE, #H4LncRNA UNC5B—AST AR P <0.05), miR—199H &
(P <0.05), &L LncRNA UNC5B-AS1 % (P <0.05), miR—199 BA&(P <0.05) , LM, FH Mk
B, WHamiaE e, XREASE, mieiZ L. p—PI3K/PIBK. p—Akt/Ake & @ A3t Ak B HEAK(P <
0.05), itARMAMIE N IH . WNREEFE, MIsEEH . p-PIBK/PI3K, p—Akt/Akt & &ALk B
(P <0.05), WHENXEHLIRER BT, LncRNA UNC5B—AST 5 miR —199—mimics & B £ 7 15 2 &3 %
#51  LncRNA UNC5B-AS1 £ GBM it b & 4k, #9%] LncRNA UNC5B—AS1 4645 475 GBM 28 ifLed 35 74
A5 AREAER, EAERAUE T AR LS $ed s miR —199 A= PISK/Akti#l B A %
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Abstract: Objective To investigate the effects of LncRNA UNC5B-AS1 on the proliferation, migration and
invasion of glioblastoma (GBM) cell lines and its relationship with microRNA-199 (miR-199). Methods GBM cell
line U251 was cultured in vitro and divided into control group, blank group, inhibition group and overexpression
group. The control group was left untreated, the blank group was transfected with empty plasmid vectors, the
inhibition group was transfected with si-LncRNA UNC5B-AS1, and the overexpression group was transfected with
LncRNA UNCS5B-AS1 overexpression vectors. The expression levels of LncRNA UNC5B-AS1 and miR-199 were
detected by quantitative real-time polymerase chain reaction. The proliferation, migration and invasion ability of
U251 cells were detected by CCKS assay, scratch assay and transwell assay, respectively. The interaction between
LncRNA UNCS5B-AS1 and miR-199 was determined via dual-luciferase assays. The expressions of proteins
associated with the PI3K/Akt pathway were detected via Western blotting. Results Compared with the control
group and the blank group, the expression of LncRNA UNC5B-AS1 was lower and the expression of miR-199 was
higher in the inhibition group (P < 0.05), while the expression of LncRNA UNC5B-AS1 was higher and the
expression of miR-199 was lower in the overexpression group (P < 0.05). Compared with the control group and the
blank group, the cell viability index, the number of invasive cells, the rate of scratch wound healing, and the relative
protein expressions of p-PI3K/PI3K and p-Akt/Akt were lower in the inhibition group (P < 0.05), whereas the cell
viability index, the number of invasive cells, the rate of scratch wound healing, and the relative protein expressions
of p-PI3K/PI3K and p-Akt/Akt were higher in the overexpression group (P < 0.05). The dual-luciferase assays
showed that there were binding targets on LncRNA UNCS5B-AS1 and miR-199 genes for their interactions.
Conclusions LncRNA UNC5B-ASI is highly expressed in GBM cell lines, and inhibition of LncRNA UNC5B-AS1
could suppress the proliferation, migration and invasion of GBM cell lines, which may be achieved via the targeted
regulation of miR-199 and the modulation of the PI3K/Akt pathway.
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0 I B 21 it 988 ( Glioblastoma, GBM) J& —Ff &£ T 1 #MRIEH*E
20 1 Jirb T, A T TR YR P R R P A i, IR T OME S AR 1
I i >l Fo =1 97 AL 2 b /N VAN . )
f;mﬁ@ffuﬁﬂ?j@ iﬁﬁﬁfﬁf;?g;gg% 111 @hiekR  GBM4EMIZR U251 W H EiE4 5
it T LT VL
FHEM, (H GBM Bl = A 8 B9I6 97 05, Rk 54k D12 2Bl BB sLneRNA UNCSB-

GBM (1947 B8 Y7 #E A, X T F GBM IR 7T B HE X
P, K g% AE 4w 5 RNA (long non—coding RNA,
LncRNA) 2N E AR TS RNA, 2 54185 5% |
PTG Z R Y F AT R  AE 2R IR i kA Rk Jerh
0 ) H A ), UNC5B-AST /& LncRNA 215 1 5
Z—, 5 UNCSB HA LI TIRE ., BEAEAF5E s,
LncRNA-UNCS5B-AS1 G XT HUIR fitde i 88
85 Z2 Tl 2 ML A 2B W SE AT R AT R A, ROt A
LncRNA-UNC5B-AS1 %f GBM 41 ity H. £ [7] #£ 59 7
PEEERT, HATET LneRNA-UNC5B-AS1 /£ GBM f
WG VR THLHI AN TG A . A PR B 98 %
B, 76 T9 UNC5B-AS1 £k I}, microRNA-199 (miR-
199) /K- 55, PR L4 I 7 5 A7 AR 25 VTR R, 7 GBM
g b AL R AR LTI, RIFSR B AR R
LncRNA UNC5B-AS1 %t GBM A= ¥)47 A5 0 & 5 miR—-
199 (5 2, LA GBM BIIR YT SHHBT BIR 7 0 .

AS1 2 LncRNA UNC5B-AS1 i 6 3k 34k (| i e 4=
WA A A BRZA ), COK-8 37 & (585 : CK04—
2, B APHEERIHEA R F] ) | Matrigel 3 57 fie (4%
5 :40183ES08, I ¥ A YR e A R A F)
w6 2 AR A (75 - TH-33318M, L iR A=)
BHE A RAFD) L PI3K Akt — 30 . Z 90 ( IGBEIE 2E

M TRAERAF).
113 EEAE RS AE (F 5. BC-J80S, dt

R FE R RHE & RARAF]D  BURHrRE (%
IR = Cellix 22 vl $2 411 ) | BEFRAX (815 . 25-315S, L [H
Lonza 23 1)) , HLPKAXCHL YR (75 - CPC-300, 1= ifF 1 2§
EEAR AR A RATD .

1.2 FHik

12,1 sl K GBM 4 & U251 $5Ff
T 2.5% FBS . 5% 5 Il iF B DMEM-F12 5¢ 4> £5 5%
7637 °C 5% —E AR CO, T B 10 AN (19 15 IR 40
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R IR, B3 d T L IRIE SRR

122 wfan A rsts®  fRRdifsd TR KO,
4 GBM 4 il Z U251 48 i %5 B2 4 8 2 1 x 10*1>/mL,
PR T 24 FLHL, B ALIEFR 0.5 mL, FF40 WX IR 4 =5
R A2 Kead FeaR A . X HE 2 40 B AS Aok B
23 AL R 25 3R TORLFE U GBM 41 ifL 28 U251 5 904l 41
F H si-LncRNA UNC5B-AS1 % J% GBM 41 i &
U251 ;1 2 35 41 >R H i # 38 LncRNA UNC5B-AS1 #;
R Y GBM 4B 5 U251, 45 4L A4k 285 5% 48 W),
1.2.3 qRT-PCR # # LncRNA UNC5B-ASI,
miR—199 45 & ik K A TRIzol i 7] £ $2 BUEL RNA ,
SYBR Premix Ex Taq Il %% 5% cDNA . BN AA £
50 L, i H DNA 50 ng, 1E J2 I8 5] 8 %% 2 pl, Taq
DNA B4 1 WL, 10 x Buffer 5 pL, Mg*™ 3 wL, dNTPs
1 wL,Taq man %41 1 wL, ddH,0 B2 50 pL. [0 4%
4::95 CHIASE S min, 95 CAEHE 155,60 CiB K 15 s,
72 °CHEfH 1 min, $ 34 S F IR, 72 CHREEE S min
UNC5B-ASI1 1F [ 5] %) : 5'-GATCCTGCCTCAGGGA
AA-3", R[5 514 : 5'~GCTCAAGAGGTTGGGACT-3'
B2 20 bp; miR-199 1E [ 514 : 5'~-GGCGCCCAGTGT

TCAGACTAC-3', & [71 5% : 5'~-GTGCAGGGTCCGAG

GT-3", £ J& 20 bpo R FH 27 sL 155 4% H B9 3 K A7
XP A .

124 CCK-8:#ktmlmiaigss MWAHBREN
GBM 4 it 2 U251, £ 5 T 96 LA , 'K 20 Jfd 2% i ) 4%
R x 1004040, IR E 3R L. M&FLINA 10 pL
CCK-8 k7, 1215 37 CHET 1 h, R FH A S
£ FL 450 nm 4k 5% %8 BE (optical density, OD) {H , J1 4R
Pt A AT E T HRE, 1 4 B =S 5 41 6 BRZH 0D
{8 x 100% )",

125  XVEEdenlmia it Bk s B Y
Ji5 W) GBM 4Hi il 5 U251, 70 T 24 FLAR , 45 4t A 2% B
PHEE N 1 x 1004 /FL, T8 3 AL 5 M 1
WG BCE W R AR A Sk , T B TR AR — K &
2R, PBS Pk 3 Uk o Rl 2 A A0 ML, A I i 8
FREL I T A ML TR A th Ak S5 5%, 300 T 0.24 hB)
R SR EG A AR A0 B R R R A
F=(d,,~d,,,)/d,, x 100%]",

1.2.6 Transwell 52 3646 m) a4z 2 BRAS 2H 5% G
J&i 1) GBM i il & U251, IR B 3 MR fL, HE G &
o m/NE L E A Matrigel 5 578 50 wL, & [ 5

B 200 L A HE A, /has T & TP AnA 500 L 35 I
W IR, 37 CE L bR E L E 2R, vk )5 I
AR R T 7K 43 B B 5 FEE P 22 A A, I 1) % rh
T 0.1% 45 5428 L (3, , 5 min Ji Wk , 7 U HIOR 4 1%
TR A3 R 25 B RN 22 A A M, T S R R AR R L
T

127 &K EBHEN LncRNA UNC5B-AS1 5
miR—199 #9 ¥ & VE Al 4% TargetScan B AT
LncRNA UNC5B-AS1 5 miR-199 77 75 45 & 13 5, 4%
454 Boddi A6 B R UE, #4 2 LneRNA
UNC5B-AS1 #f = A (wild type, WT) Fl LncRNA
UNCSB-AS1 %€ 748 A (mutant type, MUT) & 5t % i it
R, H HE XU ' 28 A I 3K 7] & AT R AR A 4%
2GR B, LI A 3 A

1.2.8  Western blotting # | PI3K/Akt il % & & 9
Foah WS LR G 9 GBM 4 i & U251, IF B

3ANEFL, BFLINA 400 WL 2 IR S Tk F 58
Ay 2% GBM 41 itg & U251, 4 °C .15 000 t/min 25 /L
5 min, B _F W5 VORI AR MR R L BOER FURE S, AR
EHIKAUIMFEFL N, 43 B PI3K | Akt J2 5 B-actin
AT W 455 2k 5 2 PVDE I -, vp Pk
R L BT S T A 12200 B R JE B — P,
121 000 7 BEJe 1) 90 AR EATIRE L oh ik L 5%
FER TP H IR (AT SRR R, H &R A
BE=HMEA/NSIKEME) .
1.3 Sit=FiE

A 43 BT R JH SPSS 20.0 G it fk . iR
DLFEL = BRifE 22 (x £ 5) 2w, LB 7 225087, I
e LSD-t #:56 , P<0.05 NS H G #E X,

#HR

2.1 %42 GBM 28kt LncRNA UNC5B-AS1.miR-
199 Xt RIFE LI

XFHEZH | 25 B i 4 K ik 2% 3K 20 LncRNA
UNC5B-AS1 . miR-199 fH X} ik i LR, & 07 22 3 Br
L, ZR A5 HE L (P<0.05) . WA 57 5%
2l LncRNA UNC5B-AS1 ., miR-199 4 %} # i & 42,
ZERTGIHE X (P>0.05) ; 50 R 25484 1
B, 3 4H LncRNA UNC5B-AS1 AH XF 26 & & F& 1%
(P<0.05) , miR-199 AHXF A7 5 (P <0.05) , i %
i 41 LneRNA UNCSB-AS1 #f X} 36 ik & 7+ & (P <

2
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5510 1] XU, % LncRNA UNCSB-AS1 X i B FFANM R ARG A . 1258 . 1RZBMIFEI 5 microRNA-199 A6 5

0.05) , miR-199 FHXJ F ik AL (P <0.05) . W& 1, TR 518 (99.92 + 1.03) | (100.05 + 1.52) | (62.37 +

2.2 £&4A GBMHREILRETE R 5.76).(137.68 + 8.94), L7 =M LK, ZERASIT

XPRRAL . 2SRl MR ROE RIRH NG E R L(F=97.390, P=0.000) . XT ML 5 8 4 2 A

W IARELE, ZF LRI L (P>0.05) ; 5%

1 BACEUEE ot NCOBASTMAIO AR AT AR (P <
PIRERILE b=y 0.05), H LA AL T (P <0.05).

GRS ] 23 4GBV AIEBR

Xof B4 1.00 + 0.02 1.00 £ 0.01 Sof BB ZH 25 2R 2H I 2 R ok 2 ik 4L R IE A
e M) LEEOE AP (74.85£3.52)% . (75.14 +3.46) % . (6639 +
i 0454006 1470187 2.95)% (8223 +6.03)% , % J7 D SP WY L, 2 S A
g STl 1.38+0.347% 0.72 +0.09™% Giil22 25 X (F 236306, P=0.011) . % B840 525 #
Hi 14571 28190 SRR A R O, 2 5 TSR R 3L (P >0.05)
i oo 0000 AL 2 AR H B A LR B R A (P <
TE : Q53R L, P<0.05; @54 #4 L, P<0.05. 0.05) .3 kAR fr &R T (P <0.05) . WL 1.

Oh

24 h

X HALH il R eS|
E1 Z4GBMAMIBIER
2.4 & GBMAMEZRERILE P12 X (F=23.308, P =0.000) ., %} H&4H 5725 # 41

NPHAZ 252kl S Fad ok dUR 22y MR BEILE, R RS I EE L (P>0.05),5
4 (109.73 £9.83) . (110.54 + 10.24) . (67.49 + 6.51) . X R AL 25 AR AL A, 100 2 40 4R 2B AR AR (P <
(13237 £ 11.63) ANHP, 2057 23 Wi e, 2 528 0.05) i FIKA MM B H T (P <0.05) . WK 2,

B2 £EGBVMAMREFEEER (%Eﬁu%@n’%ﬁxmo)

25 WEARMIWER UNCSB-ASI-MUT+NC 41 & ot % i i % 5> 5 A

LncRNA UNC5B-ASI-WT + NC 41 . LncRNA  (1.37£0.14) | (0.43£0.09) , (1.35+0.13) , (1.38 %
UNC5B-ASI-WT + miR-199-mimics 41 . LncRNA  0.15) , & F 0 tb i, 2R WA G # 2 L (F =
UNC5B-ASI-MUT + miR-199-mimics 41 &% LncRNA  39.253, P =0.000). ‘5 LncRNA UNC5B-AS1-WT+ NC

- 37 -



FpIE AR ek

4133 %

ZH H 88, LncRNA UNC5B-ASI-WT+ miR-199-mimics
20 6 2 TG 1 AR (P <0.05) 5 LneRNA UNCSB-
ASI-MUT+ miR-199-mimics 41 5 LncRNA UNC5B-
AS1-MUT+ NC 21 #OGZR MG 1k L8, 22 5% TSt
= X (P>0.05), LncRNA UNC5B-ASI 5 miR-199-
mimics FE R EAFEZE A S (LK 3) .

5' ... GACCAGTAGCAATCGAGGTCTGT

5 . TTAGCGGTCAACAACTCCAGACA

IncRNA-UNCS5B-AS1

miR-199

IncRNA-UNC5B-ASI MUT 5' ... GACCAHTAHCAATCCTCCAGTCA
E3 LncRNA UNC5B-AS15 miR-199%Bm4&&

2.6 #&¢H GBM 40 A8 PI3K/Akt i i& & B A Xf K ik
=L

X REZH | 2SI 2 K ik 3R 3K 4 p-PI3K/
PI3K . p-Akv/Akt 8 AR X 25 5 LL 3L, 407 2253907,
ERAE G E X (P<0.05), WA %8 84 p-
PI3K/PI3K . p—-Akt/Akt & A X Rk [, 22 7% 048
TH#EE L (P>0.05) ; 55X BT 28 B2 LA, il 2 p-
PI3K/PI3K ,p-Akt/Akt £ 1A X2k 1 FE I (P <0.05)
i 22 IR 4 p-PI3K/PI3K . p-Akt/Akt 2 [ A % 6 5 T
= (P<0.05). WETHE 4,

R7 &HEGBMAREPISK/AKtE IR E QA RiLEELE

(x+s)

20571 p-PI3K/PI3K p—Akt/Akt
payiit::l 0.81 +0.09 0.79 + 0.06
e 0.84 = 0.08 0.80 + 0.07
el e 0.58 +0.06"? 0.65 +0.05"?
FuESTy| 0.98 +0.10"? 0.95 +0.07"?
FAi 11.740 11.340
P{E 0.003 0.003

0 QSRR AL, P<0.05; @525 #41 H#k, P<0.05,

XPRZH 2SR IRl S RIkE

-
p-PI3K « 100 kD

PI3K o s s— s 100 kD
PrAKL  S—— e S 00 kD
ALL S — 0 kD
B-actin NG A A 2 kD

E4 &4 GBMZHRE PI3K/AKLE B & A K E

3 itig

i 8 S5 98 e P B S Ao 28 e o 400 L S 3 A
SO, i DL 0 S R PR R v
B IS K A T R KR 22 R S0 GBM™Y!, GBM K
PERREE & VR T MERE K AR W], GBM R & 1y
LA AR AR 134 A A2 4, B, 2B 3R iR 5 AR A7
BF[A] J2& GBM W3R 7 MERL Bl 25 40 1) VA 07 1) R
5 B AT AS W T g 20 i 1Y) 3 R R AT 40 0T, 5 SR BOR
LncRNA 7 95 5iF 1) & J'é & ¥ % B ZAE A o LncRNA
UNC5B-AS1 & LncRNA ) —Ff , 7 g 25" %F UNCSB-
AST AT T , Il A549 248 jg b miR-339-5p %3k
VA A A R A S A T K AR
5% 8758 , LncRNA UNC5B-AS1 15 8 ¥ th & 2635, 3 441
LncRNA UNC5B-AS1 /1 3 ik BE % 1 15 miR-381-3p,
HE— 2T B 9 AGS 20 i 1 5 BE T, [R] s T A
ML T, AT B R TR YT R AR AT . BT
N ZR%F LncRNA UNCSB-AS1 7£ GBM 5 i i 57 45 /0>
YR BL AN T A8 A B9 38 2 AR A0 85 37 GBM 41 ifd
% U251, #85% LncRNA UNC5B-AS1 Xf GBM 4 fifd 4= 9
ST N BRI

UNCSB % i Netrin 52 /R 5 % i 01, % R 1 fig
N2 50T RPN E Tt A UNCSB-
AS1 2}y UNC5B 1y J X f , B A 5 UNC5B AL AR
M. 5 kL RRY, B#SEYHEE R,
LncRNA UNCS5B-AS1 7 filiJi 5 2235, 1 il UNCSB-
AS1 R 1K BEAZ I 8 #0 ) P8 45 miR-300 , DA T 410 i) /)
2 i 5 00 PR P B 0 GRS AR 28 . 3 R SRR
SE, B4R 4 41 b UNCSB-ASI 15 635, miR-218 1%
Fik, T 8 UNCSB-ASI 1] £ 1] 8 45 miR-218 F ik,
104 £ AR 20 P 2B W AT R RO R L A
F 9 38 3 T $L UNC5SB-AS1 % 35 , #11 ] 41 LncRNA
UNC5B-AS1 21 M 7% J3 48 %% 4 4= 22 80 DR @ &
FREAL, miR-199 FH 5 , 172k 323K 2H LneRNA UNC5B-
AST 2 LS D748 5k 20 IR 288 RIDR AL & R T
miR-199 [ A% , 482 75 1 ] LncRNA UNC5B-AS1 £k,
RENS I ] GBM 41 i i 14 51 L iE B8 S 228 , I LncRNA
UNC5B-AS1 32 3¢ 35 W RE A5 4L i GBM 40 il i) 15 5 L i
B Mo d 2% . BUE DG E B S5 45 R 7R, UNC5B-AS1
5 miR-199 17 76 & [1] /F H] , % W] LncRNA UNC5B-
AS1 X} GBM 41 g 47 Sk 2% i 30 il 4 F vl B 5 48 )
miR-199 A 5%,
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TR . RZRAYEM K5 microRNA-199 B E R

PI3K/Akt J2& I 15 Z Bl I 40 A 21 ) 2247y ) 22
W E MR, 22 2 P el Bk R Y g E i
PI3K/Akt i % X GBM 2 2| — & 1y Hi e 1 21, —
THAFFEIE 52 , TR UNCSB-AS1 RE 0% 101 1l 45 g 9 1) 184
A A R, AR F PTAE 5 38 1 32 =5 miR-622 ik il
03 AMPK A1 PI3K/Akt 38 A7 S0 AT f, ik
2H p-PI3K/PI3K | p—Akt/Akt 2 [ A 4 63k B FRAIG, 1
%35 4 p-PI3K/PI3K . p-Aki/Akt 25 [ #H % 2 35 &2 )
i, P78 P UNCSB-AS1 2235 B8 9% 411 i PI3K/Akt i
B 0 ST L T UNCSB-AST 3 22 3K I B8 % #4175 PI3K/
Akt 38 . PI3K A1 3 B 15 = 8% 7E 45 b 8 vh 35 S
WO, PIBK BERR 165 P 0E T 1# Y Ake, Akt 5% 75 A%
R 1Y p—Akt DT30S T U3 B, A 5 GBM 41 it 11 3%
B TS A 2845, M UNC5B-AS1 KA J5 | il
I AZ AW, 0] GBM 41 A A 34 5E B K AR 22, AT
KA —E BT AE ™

25 F TR, LneRNA UNC5B-AS1 7£ GBM 4 il th
B5 3k, 17 LncRNA UNC5B-AS1 G242 310 1l GBM 14
MG A SRR R ZEVE, HAE FIALE W] g 5 )
miR-199 F1H 45 PI3K/Akt i #%4 %
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