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Long non-coding RNA MIR210HG promotes growth and invasion of glioblastoma
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[Abstract] Objective To screen the differentially expressed long non-coding RNAs (IncRNAs) in glioblastoma,
and to explore its role in the growth and invasion of glioblastoma. Methods Eight matched glioblastoma tumor tissues and
peritumoral tissues were selected for high-throughput hybridization experiments, and the IncRNA with largest expression
difference was screened. Human glioblastoma cell models with overexpression and interference expression of the IncRNA
were established. Cell counting kit-8 (CCK-8) was used to detect the cell proliferation ability, flow cytometry was used to
detect the apoptosis level, and Transwell assay was used to detect the cell invasion and migration abilities. Results The
IncRNA MIR210HG, which was highly expressed in glioblastoma tissues, was screened out, and the glioblastoma cell models
with overexpression and interference expression of IncRNA MIR210HG were successfully constructed. /n vitro experiments
showed that after overexpression of IncRNA MIR210HG, the apoptosis level of the glioblastoma cells was decreased, and the
proliferation, invasion and migration abilities were increased, and after interference expression of IncRNA MIR210HG, the
apoptosis level of the glioblastoma cells was increased, and the proliferation, invasion and migration abilities were decreased,
with significant differences compared with control group (all P<<0.05). Conclusion LncRNA MIR210HG can inhibit the
apoptosis of glioblastoma cells, and promote cell proliferation, invasion and migration; and it may serve as a new target of

glioblastoma therapy.
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KRN TP Bk, % 4 UST 4l ig, #4174 IncRNA
MIR210HG izf 235 FI-THE 28 e Jou B 41 e e A A
R, DAAREE YL UST 4HMIAE AT B2 . pLKO shRNA
J5i ki . Gag-pol Jii .. VSVG Jifi ki, pMD2.G J&i ki
1 psPAX2 BTk A4 H 56 [ Addgene A H] .
11 223K IncRNA MIR210HG JFokr e e . i i
S A T, 7E IncRNA MIR210HG 41 (|
WA= MR A FRA W5 ) BT I 99 3 25 A0
A 23 D E AR, 2 Bglll ( H 7k TaKaRa 2\ ) )
REY) I, AR 2 W AT o 2H % RS MigR1-
MIR210HG-GFP J5ifr ( 41 v B 350 & 1 rg 5t
WMERR A MR BR A W], 4245 C112-02) o Hijdm
J¥ %1 A 5-CTCTAGGCGCCGGAATT/AGATCT/-3'
( AGATCT ABEYING &3, RIS A —EUT5) |
JE S A 5/ AGATCT/CTCGAGGTTAACGAATT-3'
( AGATCT MBFYINLEL, TR AR —BUTH) .
T #t % 1% IncRNA MIR210HG J5i Kir (1) #4) 7«
4 IncRNA MIR210HG J¥9'f ATELE LS F- &
( https://portals.broadinstitute.org/gpp/public/ ) ,
BT 2 4 T /7 41 shRNA-1-F 5-/CCGG/GTCAACA-
CA-+---GTGTTGACTTTTTG-3' (CCGG Jy Agel
fifg L 437 55 5% 3L ) FI shRNA-1-R 5'-/AATTC/AAA-
AAGTC--*TGAACTGTGTTGAC-3" ( AATTC
M EcoR1 FGYINL gk ) o THIF 96 W5 i
# 2| pLKO shRNA Jit #i_I- 3K 1% pLKO-MIR210HG
it FIR ORI Y s A Fe Tk FURLES Yy 293T 24
Jido WZHX 500 pL opti-MEM B3R N % 2 mL 250045,
IR 5 MU N A MigR1-MIR210HG-GFP Jfi ki 15 pg.
Gag-pol JFi ki 9 pg F1 VSVG Jii %7 6 nug, = ¥ IR
A1, FEWLHEL 500 pL opti-MEM 15 352 W & 5 — T 1
2mL B4, fILA 75 uL Lipofectamine™ 2000 %% 4t
R, WA, BHRABONE TR LB, Mk
FI21 G = IRFE 20 min, SRS TN 293T 4i
i, AkEEESR 4 hEHR . Bk E ARSI SR 48 h,
T YR IR TR Gy B T P IR TR G
293T 4 g, W HL 500 uL opti-MEM 15 3% & fin &
2 mL B0, ARG pLKO-MIR210HG JFik:
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15 ng. pMD2.G Jii k7 6 pg Al psPAX2 Jit #7 9 g,
EIHIRA) . B E 500 uL opti-MEM 15 55 W & 5
— Y 2 mL .04, N 75 uL Lipofectamine™
2000 H e, TR AT R IR &) i e deasn) hn 2 ot
BB, FITAE EiREE 20 min, RJ514
TN 2 293T 4 M, AKEeG9% 4 h R,
WG YRR FE 48 he

IR Y. A0 RE 5F 48 hE WO4E B 9T
0.22 pm M if UEAF AT LU, DRAF. BRULHT 1 44
U7 difEAR, FRAnnyBEA: K 2l A 2 80% i
PEATIRL o IRYMAR R IR EE LW S mL . BTG SR
W5 mL A% ZHK (8 mg/mL) 10 uL (10 cm 535

) o JRAIEINZE UST 4ufarh, JERYeid 7% Jm e fif
IR, dREESE 48 h R WCSEAIL, FIH] qRT-PCR
K ik 263k K 42635 IncRNA MIR210HG RF: .
1.3 qRT-PCR )i/ Ff TRIzol ¥ #& Bt 4H 21 5l 41 iy
MORNA, ¥ 548715 cDNA, % H VilA™ 7 52 if
¢ ) & 5 PCR & 4t ( 3£ [ Applied Biosystems 2
Al ) PET96E B PCR, MW ARZR A 10 uL, 4
2XSYBR Premix Ex Tag™ i 7] 5 uL. ROX % 1E
PRI 0.2 pL. LU#EFIR RS 1445 0.4 uL. ¢cDNA
BBR 2 pL, WZE/K 2 pLo S1HFF0 L3 1.
AACEE T CtfE, H WS CeE w2 N = 2R
Ct RPN H B3 B B AN ik

&1 RI-PCR3|¥FEF
Tab 1 Primer sequences for qRT-PCR

Name Forward (5'-3")

Reverse (5'-3")

High-throughput screening verification
AK302829
BC031261
BX648421
NR_038262.1
AK127778
AY455757
BC113088
GAPDH
Overexpression and interference verification
Lnc-RNA MIR210HG
GAPDH

TGC TGA AGT TCA CCAAAG CC
AAC CTC CACAGTAGATTT CCTGC CCGAGAAAA GTA CCGTGC AAA
GCA ATA ATG TGG CCA GTG GT
AGA ATC GCT TGA ACC TGG GA
ATC GTC ATG ACA GCC CTT CA

ATG GTC CCT GTC AGC AAA GA
TTT CAT CCC TCAACC TGC AC

GGA GCG AGATCC CTC CAAAT

AGC CTG CCT TCT CAA GTC TAC
GGA GCG AGA TCC CTC CAA AAT

AGATTC ACA CAGAGG CAGCT

CTG AAT CCT CCC CTG TCA CA
CTAACCAGCCTT CTT CCC CA
TCC TCT TCT TCT TGG CTG GG
GCG GCAATG GTG GTATCAAA
CTG AAAAGG CTG CACACT GT
GGC TGT TGT CAT ACT TCT CAT GG

TCC ATG CCA GGC GTC CACTA
GGC TGT TGT CAT ACT TCT CAT GG

AK302829: ¢cDNA FLJ51408 complete cds; BC031261: mRNA (cDNA clone MGC:39721 IMAGE:5273136); BX648421:
c¢DNA DKFZp686A10250; NR_038262.1: IncRNA MIR210HG; AK127778: cDNA FLJ45879 fis; AY455757: DLEU2 RNA;
BC113088: mRNA (cDNA clone IMAGE:40071744). qRT-PCR: Quantitative real-time polymerase chain reaction; IncRNA: Long
non-coding RNA; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase

1.4 zmfa¥gsise Aseml I CCK-8 At &
( LR 2 AR MR A R ] ) 4G DU 240 i 34 5 g
J1o 5 UST 4L LA 10 000/ £L Y %% B 42 T 96 1L
Mr, FHZHA 4~5 1FL, 48 hJEHl 100 pL 7 5
FEW, SRIG LA 10 L CCK-8 iR 7, k&g
2 h, B IR A S #1096 fLAk, W 450 nm i
KACHPEEREE (D) (HIF5HT, 15 2IFXT A 1
AR MLEYE (%) = [ (284l D {H—Xf L D
)/ (ZSHLDME—XTBILDAE) | X100%, H
LI LS AN Bi SR . CCK-8 iR 2 i
W, XRRAL A A . BEFRIORT CCK-8 i, 25 4L
B R IR CCK-8 it

1.5 gmpe oA R A ARSI A0 g 1
T, A ALYA T DR £ Vg 2 A R

ARRAF . HIBE B IR UST 4iiffs, A
250 pL 25528 i EE RN, B 100 pL ZH AR N
A5 mL T, S uL Annexin 'V -AlexaFluor
647 1 10 uL PI, 2 0R &), kO, % R ML
15 min, AILA 400 pL 25522 IR ), 1 h N Bt
2R SRS

1.6 itz %5 A4 An FIH] Transwell 52
SR A AR 2 A e ). IR R L Us7
I8, B 5% FBS B 35 B 4, B
50 000 ~4H iU fil A Transwell |2 ({28525 =
T G T 37 C/KRAL2h) o FEIMAE 20% FBS
IS TR, AR SRR ARSERE I 48 h R LA 5% 45
oS AR SN e W S R TAT Gl Sk =S e
1.7 %its a3 W SPSS 20.0 44158127
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Orbr. BIGHBCE 3 A EY R ER, IR TAR
3, Bl AR Es o, JRITCRE AR 2 255 X0
JoA JA LE A ZORI LUBOR IO ¢ 45238, PIZH 1]
HEACR TSI AEAS R KagiKHE (o) 4 0.05,

2.1 HBEFLELGE EEEHEESS R RN, 1

JW S5 - 240 9 20 2 ROk IR SR L 2 4 b 25 S 3R
ik 1Y IncRNA 47 80 1>, H:1 7 4~ IncRNA (£ 2)

T B B 20 s A 2 R8BI (22 7 R IA A
$>2) . qRT-PCREHIFZEE (E 1) H/R, IncRNA
MIR210HG (NR_038262.1 ) Wy ik/KF T H 2%
RRIBRTE (ZRRBHEN 3.12) o B, &
#% IncRNA MIR210HG #1757 £20F5T

®2 T EREESHAMBER FRZE LR IncRNA

Tab 2 Seven IncRNAs with upregulated expression in glioblastoma tissues

Probe name P value Fold change NCBIID Target 1D RNA name
pl074509 0.002 8 2.3933 AK302829 None c¢DNA FLJ51408 complete cds
pl106423 0.0118 2.0856 BC031261 uc010dfy mRNA (cDNA clone MGC:39721 IMAGE:5273136)
pl067703 0.0133 42252 BX648421 uc001gua cDNA DKFZp686A10250
pl072315 0.027 9 3.3513 NR_038262.1 uc001gua IncRNA MIR210HG
pl110928 0.028 0 4.0627 AK127778 uc001gua cDNA FLJ45879 fis
pl048332 0.0314 2.6324 AY455757 uc001gua DLEU2 RNA
p1024303 0.0354 3.6365 BC113088 uc001gua mRNA (cDNA clone IMAGE:40071744)

IncRNA: Long non-coding RNA

4.01
3.5¢F
3.0r
2.5F
2.0F

1.5r

Relative expression level

[ Peritumoral normal brain tissue
W Glioblastoma tissue

A A ]
4& $C\
ot

1 EEEAREHRE B IncRNA B qRT-PCR IiF 4R
Fig1 LncRNAs with upregulated expression in glioblastoma tissues detected by qRT-PCR
AK302829: cDNA FLJ51408 complete cds; BC031261: mRNA (cDNA clone MGC:39721 IMAGE:5273136); BX648421: cDNA
DKFZp686A10250; NR_038262.1: IncRNA MIR210HG; AK127778: cDNA FLJ45879 fis; AY455757: DLEU2 RNA; BC113088:
mRNA (cDNA clone IMAGE:40071744). IncRNA: Long non-coding RNA; qRT-PCR: Quantitative real-time polymerase chain

reaction. P<<0.05 vs peritumoral normal brain tissue group. n=8, X+

2.2 it & A = F Kk ik IncRNA MIR210HG #k &
¥ 4E  gRT-PCR %5 2R Wo7n, 5 xf /4 41 L,
US7 4 g iF # 3% IncRNA MIR210HG Ji7 IncRNA
MIR210HG #f X £ ik & F+ & (6.0651+0.564 vs
0.943+£0.113) , ZRASI#E X (1=1541,
P<0.01); T3 IncRNA MIR210HG #3575 IncRNA

MIR210HG #f X} 2 ik & T F# (0.19940.035 vs
1.038£0.045) , ZHFA%it¥E X (1=19.57,
P<0.01) , iEH] IncRNA MIR210HG 1t Z3AF T4k
R BE, "THTIFLE,

23 it kA FIAEE IncRNA MIR210HG J& 40 i,
¥, AT, BREMEIHBENL CCK-8KMILEH
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7R, 3235 IncRNA MIR210HG Ji7 U87 4 Jitd ) 4 R W N o3 Sl Y O 7 I o B
fiE J1n HRZH 1458 (1.32540.035 vs 0.996+0.033 ) , (1220+1.71) % Fl (5.2440.45) %, ZRIESE
ESA G L (1=11.85, P<0.01) ; T3t P25 X (1=6.820, P<<0.05) . Transwell SZ4 45
IncRNA MIR210HG 355 UST 4l sine g H (B3, B 4) BR, 3%k IncRNA MIR210HG
XFHRZLES (0.605+0.024 vs 0.9984+0.025) , 25  J5 UST 40 e (2 28, i B AE J1 5 ¢ xf M 4 4 5%
HGitrE L (1=19.57, P<0.01) . Jizl4ufA (1175+118 vs 52634, 1480+125 vs 556+56) ,

R g5 (& 2) BoR, #8355 IncRNA MIR210HG SR G X(1=9.155.11.670, P14 <<0.05 ) ;
J5 UST AT /K-F- 5 X BEZHAH L N R%, P T-41iE 1M T4t IncRNA MIR210HG 243k )5 US7 4HftfZ2% .

o143 90k (1.5240.47) % Fi1 (4.734+0.46) %, B RE S B0 B T R (235428 vs 486123,

R A G FE X (1=8413, P<0.05) ; T 372£57vs 596+40) , ZRWAGIH¥EX (1=
Pt IncRNA MIR210HG 5 ik J& US7 4t it i 1= /K ~F 11.880. 6.319, P17<<0.05) .
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B2 HRAMEAKN IncRNA MIR210HG 3t U87 40 AAE =157 A5
Fig 2 Effect of IncRNA MIR210HG on apoptosis of U87 cells detected by flow cytometry
A, B: The apoptosis of U87 cells transfected with control (A) and overexpression-IncRNA MIR210HG (B) plasmids; C, D: The
apoptosis of U87 cells transfected with control (C) and interference-IncRNA MIR210HG (D) plasmids. IncRNA: Long non-coding
RNA; PI: Propidium iodide
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Control |

Overexpression-
IncRNA
MIR210HG

® e s b3
3  Transwell 2354 IncRNA MIR210HG XF US7 ZHRE{E 288 1B 220

LA

Interference-
IncRNA &
MIR210HG

Fig3 Effect of IncRNA MIR210HG on invasion of U87 cells detected by Transwell assay
A: The invasion of U87 cells transfected with overexpression-IncRNA MIR210HG plasmids; B: The invasion of U87 cells transfected
with interference-IncRNA MIR210HG plasmids. IncRNA: Long non-coding RNA. Original magnification: X200

Control

Overexpression-
IncRNA
MIR210HG

- 2

A

Control

Interference-
IncRNA
MIR210HG

4 Transwell X364 IncRNA MIR210HG Xt U87 4RBER 68 /1A #0E
Fig4 Effect of IncRNA MIR210HG on migration of U87 cells detected by Transwell assay
A: The migration of U87 cells transfected with overexpression-IncRNA MIR210HG plasmids; B. The migration of U87 cells transfected
with interference-IncRNA MIR210HG plasmids. IncRNA: Long non-coding RNA. Original magnification: X200
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mesenchymal transition, EMT ) #H &8 FH 845 41 il
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