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LncRNA LINC00689 targeting miRNA—-634 promotes proliferation, invasion and migration of glioma U251 cells
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[Abstract] Objective To investigate the effect of long intergenic non—protein coding RNA 689 (LINC00689) on the proliferation,
invasion and migration of glioma U251 cells. Methods RT-PCR was used to detect the expression of LINCO0689 and miRNA-634 in
normal glioma HEB cells, and glioma cell lines A172, U251, U87 and SHG-4. The si— NC, si— LINC0O0689, miRNA- 634 mimics,
miRNA- NC, si— LINC00689 + anti— miRNA- NC, si— LINCO0689 + anti— miRNA—- 634 plasmids were transfected into U251 cells,
respectievly. CCK-8 test was used to detect the cell proliferation. Transwell test was used to detect the cell invasion and migration.
Results Compared with HEB normal glial cells, the expression levels of LINCO0689 in glioma cell lines A172, U251, U87 and SHG-4
were significantly increased (P<0.05), while the expression levels of miRNA-634 were significantly decreased (P<0.05). Compared with
the si— NC group, the expression level of LINC00689, and the abilities of cell proliferation activity, invasion and migration were
significantly decreased in si—LINC0O0689 group (P<0.05). Compared with the miRNA-NC group, the expression level of miRNA-634
signifcantly increased and the abilities of cell proliferation activity, invasion and migration were significantly decreased in the miRNA-
634 mimics group (P<0.05). Compared with the si— LINCO0689 + anti— miRNA— NC group, the abilities of cell proliferation activity,
invasion and migration were significantly increased in si—LINC00689+anti-miRNA-634 group (P<0.05). Conclusion LINC00689 can
promote the proliferation, invasion and migration of glioma U251 cells, which may be related to the targeted regulation of miRNA-634.

[Key words] Glioma; Long intergenic non—protein coding RNA 689; MicroRNA—634; LINC00689; miRNA-634

JIE S5 968 2 PP i DL IR, A T S5 9R 2 T
BT EORTE R 2L HAE A TR R L R  H 2 Im R
TR BAL, th 7 A A A 2 144 1, KR
gy RNA (long non—coding RNA , IncRNA) 2 i K
T 200 MZ A FRIVAR GRS RNA , 7E Y (4 T A % 5

doi:10.13798/j.issn. 1009~ 153X.2020.12.011
FEH B : 071000 G, BRAETTEE — PO BEBEMP SR —BH(ZE 2.
XRAS 2 R RS O el R

T R S0 8 A5 07 TR AR S R A KA
KIERBEYIMF, IncRNA 573/ RNA (micro RNA,
miRNA) A EAE TS & A R it ferh A
ZAEH . miRNA-634 fER R 2V P AR L, 5
B SR 20 L PR 14 B A58 RS R T AU B DA
KV K HE L ] AR 2 A Yh B9 RNA689 (long
intergenic non—protein coding RNA 689, LINC00689)
T R B —Fh IncRNA . A SCHE T LINCO0689 X
JE I A M HE B AR RS RS2



—852—

FP I R 2 AR Z 3 2020 4F 12 F 46 25 8:55 123] Chin J Clin Neurosurg, December 2020, Vol. 25, No. 12

1 MR57I%

1.1 fmAa3E Aot e 1IE W A0 HEB i 58
A F A172 U251 .US7 F SHG-4 (h Rk I 41 iy
JE) R T 10964 107 1 DMEM (= bR 7R 38 (b
aUEH BSEERM A A R IR . M ph A
ik 80%~90% i HEATAE AR, OV R A K A B EA 7 )5
SRS, HEBAPEXT BRTORL (si-NC 4H) . LINC00689 it
2R JRL (si- LINCO0689 4H ) . miRNA- 634 # 1] #)
(miRNA-634 U441 ) .miRNA-634 B X BE ok
(miRNA-NC £H ) . LINCO0689 37T 2R J 4 Fil miRNA %}
W& i ki (si— LINCO0O689 + anti—- miRNA- NC 4 ) .
LINCO00689 1T, #k Jii % 1 T miRNA- 634 Jit i (si—
LINC00689+anti—-miRNA-634 4 ) # 1 Lipofecta mi-
neTM 2000 ( 3 [# Sigma 2\ w] ) Ui ] 3% 4L 22 U251 21
M, Y 48 h 5 JE4T PCRAGIN . fir A Ok I
M LR R A TR A

1.2 RT-PCR # ) RNA &K -F H] TRIzol 72 #2 B &
RNA, i 3 52 5% 5 3515 DNA, KL 2444 37 °C 15
min, 85 °C 15s. 5| ¥ J¥ %] : LINCO0689 I Jif 5'-
AAGAAGGTG AACGCTGGAGA- 3", F i 5'- CT-
GGGAAGTGTAACGGCAAT-3';miRNA-634 I ilE5'-
TGCGGTCCAGCATCAGTGAT-3', F i 5'~CCAGTG-
CAGGGTCCGAGGT-3'; £ GAPDH L i 5'-AGC-
CACATCGCTCAGACAC-3", F{if 5'~GCCCAATAC-
GACCAAATC C-3'. L) cDNA N #EFT PCR(SEH
Sigma A #] ), SV A& F A 10 wl SYBR (1 ul ¢cDNA (1
pl S8 il 7 pl H0;5 5B 45444 95 C 10 min
95 °C 30s .60 °C 155,72 °C 20 s (40 MG ) , 72 °C 10
min,. H}Zﬂmlﬁiﬂ‘%ﬁ‘;@%ﬁio

1.3 CCK-8 k4| sm 3874 % /) FH CCK-8ik 7| &
(3£ [ Sigma 23 A R U 240 B3 785 77 . BOMEAE K
WIU251 400, DL X104 /FLB RN T 96 FLAR . FF
ANINGBE S , 557 24 .48 72 h B HIIA 10 wl CCK-8 %
W o AR CREI 450 nm 6% BE{E (optical density,
OD), I B 4H I FERE ST, SCIE R 41k,

1.4 Transwell 52 3 #4048 i 43 2 5t #2524 BUG)
BRI U251 40, 78 Transwell 32 F A (3 €] Sigma
INED T ERLRINA 600 wl 5553, HYL R LA 5
10°7™ 20 /LAY 25 B2 KE 40 Bt 48 T Transwell iE# AR -
F L RERFR 24 h R ERFRE, R s
PRET 2 UK, Bt 5 1 4922 58 W RE T 5 30 min, 25
LU 15 mine FHRRZIR L B %= LRG0 4i i,
HATHA R AT X TR, B SCAE Transwell

EBR AR, B LD 1x10° 421, 1R 28
48 h G AT T AP IRIFIE RS SE 6N, SRR A 41K,
1.5 W3 F S AN RS A B AR IR
2R Al A 3 PR R 7R & (€ [ Sigma A F]) #E47
BEE . psiCHECK? 244 L # K U9 S BEEE 0 Y
%, psiCHECK2- LINC00689- 3° UTR WT #I psi-
CHECK2-LINC00689-3" UTR MUT i) % i A X} R .
Y24 h T KPR E . DUBES YO REEN R
R B AT K U O 2R i R O R B A LA S ik
LINC00689 Al miRNA-634 A5 4 1.

1.6 %t 7 ik K SPSS 19.0 5134 5 i ekt
Vs R, e e 6 | BRL PR 28 0 25 43 B Rl A 0 i ¢
BT 250815 P<0.05 =S A G EE L.

2 & R

2.1 LINCO0689 #= miRNA—634 £ i% Jfi J 2@ it b 64 &
®O5IEH AN HEB H &, B 50088 41 i A172 .
U251.,U87 F1 SHG—4 F#) LINC00689 % 1A /K - B f 4%
5 (P<0.05) , Tfii miRNA-634 2% 35 7K - B i [ AR (P<
0.05). LK1,

54 2.0

S
1

LINC00689

B 1 B 5 9% 4a e LINCO0689 #= miRNA-634 #4 & A AL

5 HEB %m f sk 42, * P<0.05; HEB. iE & & i 48 it ; A172. U251

U87 .SHG—4. i Ji /% 4m e, %
2.2 9] LINCO0689 %+ U251 %@ L 38 78 47 % A= it 4%
4 % v 5 si- NC 4 AL, si- LINC00689 ZH LINC
00689 F& A 7K - 4451 16 7 =22 FERS 40 i 4
I A (P<0.05;1812) .
2.3 if & X miRNA-634 3+ U251 40 Ja 34 78 A7 & Fo il
#% 69 %7 5 miRNA-NC 41 Fb 3¢, miRNA-634 £ )
Y12 miRNA-634 KA 7K-F- W i 3 5 (P<0.05) , 4fi i
BB g ) 1R 28 RN AE S A M 45 34 B I BEAIR (P<
0.05). WK 3.
2.4 LINC00689 $& 1) 78 42 miRNA-634 Starbase 5 {f:
T 7R miRNA-634 7] fig /& LINCO0689 Y Il
(Bl 4) o APOCEBEIE ML R ER, 5
miRNA-NC ZH 4 kb, miRNA-634 2 WT- LINC00689
4 5 Y 20 PR W B IR (P<0.05) , 11T miRNA—-634



R NI R A2 2B A%k 2020 4F 12 H 2 25 #4123 Chin J Clin Neurosurg, December 2020, Vol. 25, No. 12

-853-

-9- si-NC#L
& si-LINC00689%L

LINC00689

0.5 *

4L 3%/ (OD490nm)

&
N

" Si-LINC00689%41

D WGBSy i MEEL [ 20T =
b 5% < arnit] o N .
Sl ey ¢
" P~ 4 ?.‘.e%‘/}jn;;‘z; %
WERETE AN

" X

L B
ey
&

B 2 494 LINCO0689 %+ U251 4a fiLdg 74 43 % it A5 89 %
")

A. RT-PCR #&i] 5 4¢ Jf 42 )& U251 40 #6, LINCO0689 #9 & 3% ; B.
CCK-8 44 ) 2m J0.3 78 7 77 5 C. Transwell 44 M) 4 fiL Az % (X
400) ; D. Transwell 345 ) 28 feL 3T 4% (x400) ; 5 si-NC 2L o2, *
P<0.05

WT-LINC00689 3’ UTR 3'

miRNA-634 5'

MUT-LINC00689 3'UTR 3!

>
w

-o- miRNA-NC#L
-#~ miRNA-634 mimics?il

1.5

1.0

AL 751 (OD490nm )

miRNA-NCHL miRNA-634 mimics#l

R LW I A
PR !

%3

H‘!)g Mc’ z 2

| ..ﬁﬂ Sk, ,lv 500
miRNA-634 mimics4l

%&' . l-t‘;:‘i‘

mlRNA NC4L

T =
?f" P"*“ =y b
GG R A

A 3 i &k miRNA-634 4 U251 ta i3 7i 12 & it 4
EEAD)

A. RT-PCR A& 5 4 i #5 J5 U251 48 i miRNA-634 9 &% ; B.
CCK-8 3= 4] 2 feL 3% 78 7% 71 5 C. Transwell 46 40 fo4z: 42 (X
400) ; D. Transwell #4420 Jg, 3 # (x400) ; 5 miRNA-NC 221t
%, % P<0.05

guuguuuuaGUGAC-UACGACCu 5'

ucaggucucCACUGCAUGCUGGu 3'

guuguuuuaGUGAC-UCACCACu 5'

& 4 Starbase #4777 LINC0068 4 3° UTR " 4-H 5 miRNA-634 & 41 4% 5 8% 7 5

ZH A1 miRNA-NC 4L 4 i 5 R IG LS it 24 22 5%
(P>0.05). 5 pecDNA 4 HL#5 , peDNA- LINC00689 4
miRNA-634 7KF-B] 1 FEAIL (P<0.05) . 5 si-NCH1LL
¢, si- LINC00689 ZH miRNA-634 /K ¥ B i 7+ & (P<
0.05), LI FZ55% I, miRNA-634 J2& LINCO0689 [
HEIEA

2.5 ##] miRNA-634 A= 37 4] LINCO068 *+ U251 m fiz
¥ih Az £ Feit A58 3 5 si-LINC00689 +anti—
miRNA-NC 21 %% , si-LINC00689+anti-miRNA-634
AN AE S ) R R RS A0 MRS I 3 s (P<

0.05;&15),
3 it &
J SRR P 82 , R o Sk, AR E AL

TR A=W bR S B BB . IneRNA FE 5
TR A A SRR R E AR Y, AR A IE

AN HEB A2, i R 4 A 172, U251, U87

FISHG—4 1) LINCO0689 ik /K F-HH i bt
LINCO00689 7 it i i /| FHAIL I e 2 2%, v

ARMIH . LiuZF9% 3, LINC0O0689 7 U251 . UST7 4l ity



—854—

P LI R 22 AR %75 2020 4F 12 H 2 25 %45 1239] Chin J Clin Neurosurg, December 2020, Vol. 25, No. 12

A 4% =~ si- LINCO0689+anti-miRNA-NC
"] -+ si- LINCO0BBY+anti-miRNA-634

1.0
0% %

+* L ~

41§ 3%)5 (OD490nm)

B si-LINC00689+anti- si- LINC00689+anti-

miRNA-NC# miRNA-634

AAIC S T —'° 1"'» v i
k: % "".’ ‘

“»\ :

0
F‘n . 1’ (] § \ ﬁ
-J‘Q'.' c

ﬂ 1 ‘% ""
‘éf’ ot i‘f‘*{"'@

si- LIN600639+antl

c s LINCO0BB9+anti-
miRNA &34

oy %683,
g
i)
E"‘Wcm assay

E 5 ¢4 miRNA—634 F=3p4] LINCOO68 % U251 4m it 3% 74 |
VS R LR AT

A. CCK-8 i 44 ) 2m I, 38 75 7& 71 5 B. Transwell ik #i) 4w fiL 43 22 (x

400) ; C. Transwell 34 40 4,5 45 (x400) 5 5 si-LINCO0689-+anti-

miRNA-NC 28 1645, * P<0.05

L s 23k, I . LINC00689 1] 3 3 15 45 miRNA -
338-3p/PKM2 il it e B g An i 28 . Du 58" & B
LINC00689 7] LA i i miR-31-5-p/Y AP/B—catenin %l
P PR 45 i e A () 36 5 AT RS O HL 54k 7T 2652
YA G . ARWFFREE R o, 1] LINCO0689 1] LA
il U251 20 il i 15 58 iR B A% . DL BB
LINCO00689 75 fist S5y v n] R BIE S S AR o

AWF5E % P miRNA-634 7 i [ 8 40 il 2 o 52
RFGE, SRR #GE — 8, AR5 R, i ks
miRNA-634 GERL I U251 4 i35 42 22 AT F2
A]RE S i P STAT3 BE K" PI3K/Akt {553 "
£

IncRNA 7] 7E 2y — B 55 4 ¥ 9 U % RNA 5
miRNA fHEAEA, 2 5L R B HE; K2,
miRNA 7] 14 RNA i S UUERE AW IncRNA %
FEAY2EIRE . FATTHE S Starbase A T i) 21
miRNA-634 1] fig J& LINCO0689 Ft) 8 3L [, Fifi J FH AL
¢ O B M TS VRS DU S 56 AT IR 5E ;5 si- LINC
00689 + anti- miRNA-NC 41 H %5 , si— LINC00689 +
anti-miRNA-634 21 A O 4515 15 71 AR ZB R R 40 i
BB K R o 3 U B LINC00689 #U [n] 1 i 4
miRNA-634 A LU % 40| LINCO0689 i i J5 e 4 it
HETE (R FEMITERS

2 FRTIR , LINCO0689 R LAAE 7 115 Joft J8g 401 Jifo 1)

A ARZEANITAS , AL T 854 [ 4% miRNA-
634 F %,

(1]

(3]

(5]

(6]

[7]

(8]

[10]

[11]

(&% 3k]

Ho VK, Reijneveld JC, Enting RH, et al. Changing inci-
dence and improved survival of gliomas [J]. Eur J Cancer,
2014, 50(13): 2309-2318.

Jiang MC, Ni JJ, Cut WY, et al. Emerging roles of IncRNA in
cancer and therapeutic opportunities [J]. Am J Cancer Res,
2019, 9(7): 1354~1366.

Tan Z, Zhao J, Jiang Y. MiR-634 sensitizes glioma cells to
temozolomide by targeting CYR61 through Raf- ERK
signaling pathway [J]. Cancer Med, 2018, 7(3): 913-921.
T, fER 5% Eiﬁ}iﬁﬂﬂfﬂﬁﬁlﬂ/ﬁﬂéiﬁ
T B I TR 2 LT A% R R BE T ()], rh AR 4
i5,2014,13(4) :325-329.

I*‘é B B, 8 3L %25 LncRNA TR A rsE
11, P ESZKAS K, 2019,23(9): 1647-1649.

Liu X, Zhu Q, Guo Y, et al. LncRNA LINC00689 promotes
the growth, metastasis and glycolysis of glioma cells by tar—
geting miR—-338-3p/PKM2 axis [J]. Biomed Pharmacother,
2019, 117: 1-9.
Du YL, Liang Y, Shi GQ, et al. LINCO0689 participates in
proliferation, chemoresistance and metastasis via miR-31-
Sp/YAP/B~ catenin axis in colorectal cancer [J]. Exp Cell
Res, 2020, 395(1): 112176.
X e R, 2. LncRNA CASC2 #L[] miR-
634 R IKAM T Fh 22 B TR AR 9 A= 047 (0], v A
PEREARR,2019,35(16): 1976-1980.
Lopez—Ochoa S, Ramirez—Garcia M, Castro—Sierra E. Ana—
lysis of chromosome 17 miRNAs and their importance in
medulloblastomas [J]. Biomed Res Int, 2015, 5: 1-8.
Yang B, Kuai F, Chen Z, et al. miR—634 Decreases the
radioresistance of human breast cancer cells by targeting
STATS3 [J]. Cancer Biother Radiopharm, 2020, 35(3): 241-
248.
Chang Y, Huang W, Sun Q, et al. MicroRNA- 634 alters
nerve apoptosis via the PI3K/Akt pathway in cerebral
infarction [J]. Int ] Mol Med, 2018, 42(4): 2145-2154.
(2020-05-26 it i ,2020-10-08 & [11] )



