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Abstract

Objective: To investigate the role of miR-210-3p in regulating the proliferation and migration of
GH3 and MMQ cell lines. Methods: The cultured rat pituitary adenoma MMQ and GH3 cell lines
were randomly divided into the low-expression miR-210-3p group and the negative control group.
The expression of miR-210-3p was transfected with miR-210-3p inhibitor and miR-210-3p NC, re-
spectively. After transfection, proliferation capacity of CCK8 was detected at 24 h, 48 h and 72 h,
respectively. Transwell was used to detect the migration ability of pituitary tumor cells in rats.
The protein expression of fgfrl-1 in the low miR-210-3p group and the negative control group was
detected by western-boltting technique. The target genes of miR-210-3p were verified by double
luciferase assay. Results: After transfection with the low expression virus, the decreased cell pro-
liferation of the pituitary adenoma cell lines MMQ and GH3 was significantly lower than that of the
negative control group (P < 0.05). Compared with the negative control group, MMQ and GH3 pitui-
tary adenoma cell lines in the low-expression miR-210-3p group showed decreased cell migra-
tion, P < 0.05, which was statistically significant. Compared with the control group, the expres-
sion of target gene protein was different in the transfected low-expression virus group (P < 0.05).
miR-210-3p can bind to 3'-utr of FGFRL-1 mRNA, and FGFRL-1 is the target gene of miR-210-3p.
Conclusion: The low expression of miR-210-3p inhibited the proliferation and migration of MMQ
and cells.
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HEK: HIHMERZEmIR-210-3p5t K REAR GH3MMMQA fE bk 5 5T ME . ik HREFHRITF
KK R E A MMQ5 GH3 4 AR BENL 2 N KR X miR-210-3p AR A X B A, 45 SmiR-210-3p
inhibitorfimiR-210-3p NC, ) EEPCREM LI 55 A K miR-210-3pRiE; #Ye/524h. 48
h. 72 h%53E47 CCRSRMIB AL 7 Fl Transwel SRAI K BB AR 41 fE R 88 /7:  FlWestern-
bolttingHi AR 73 Bl MK R EmiR-210-3pAH M PH X R A FIFGFRL- 1M E A RE; FANRAEREELR K
IEmiR-210-3p 3B E . SR HPMRREHE/EMMQS GH3E A 41 fu vk K41 Ha ¥ FE e /1 T FEBUA
MEXHEA LR ZER, P<0.05, HLH$E N KRiEmiR-210-3p4MMQ5 GH3 HAAE 40 i R -5 B Hext
ML IR R TR, P < 0.05, ASTHER N BMERDRBANMMRK S IREME,
HEABAREEER, P<0.05; miR-210-3pA[ 5FGFRL-1 mRNAK]3’-UTR%5 4, FGFRL-1AmiR-210-3p
FEEE. 4518 miR-210-3pfRREMH K REABFHRIBES TR

KA
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1. 51§

A HRIRE AT LA AR RGP 1], BAREAOR R RV, HHEERENMAK, BR
KRR EEREEN, FEN W FE2] (3]s MRS DR P 3mSR R RORE 4], H RTTE = £
XA 8 1 T A R TR A 2[5 AR, B AR T AR et Jg , FRATR IRV RNA (5
fETFR miR)TE AR BB K 55 A B A Bk EH, U/ RNA & —8H 17~27 MEERRA KM
PWIEPEAEGRAD /N RNA [6], VF 2 BAZMEYENE Rk, fCRAEL BRI, MiRNAs Bt 456 H 5 H
mRNA 3'3Egwi5 X, {# H % E mRNA FEARENH] mRNA #3%[7]. miR-210-3p FFE AL T4 11 5 tafk
FHE AR (11p15.5), HETAIAT miR-210 $EFEEH 20X 50 R24N8]. miR-210 i i1 L83 R R IX,
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22 5N &R SR EACHE AR (i 2 M SR T AR B IR E . AR A KRTE TI8]. 4
Mgt MU AERR[9]. Hd RGN KR IR A KIESE) [10]. #E4RIE, miR-210-3p 5VFZ MR
TIEAH RIS, e, FUE LS 400 . E R R R R P (KR A R R WL ARIE, miR-210
T AR IR (A FA LA G £5 1 W [17]. B AT 138 1 TargetScan 7.2 T ) miR-210-3p 48 3E Ky FGFRL-1,
FGFRL-1 s& —Fh8IEIE 1 BREH, JBT FGF AR, ST RS EAMMpERA 1M EK,. W,
SUFER . FGFRLI X 4H 54 /B[ 12]. 2018 4 9 H % 2019 4F 12 H BAIAE > TAHDE M,
PRI miR-210-3p XK BRI MMQ 5 GH3 40 (138 5 5 1T R A I S5 L
2. HRS5RE
2.1. 4ARA. HEERITTISRIR

KRR MMQ 5 GH3 T ATCC 4l . Fkuls s skl: FGFRL1 —4i(Abcam)
ab935940; CCK-8 WA (Z(-1L?); Lipofectamine3000 (Thermo); Transwell (Millipore); %65 f PCR
R £ (Takara); [ 361057 &5 (Takara); XU 6 Z i i 751) £ (Promega) Dual-Luciferase Reporter Assay

System.

2.2. HfELESE. BRE5SA

# MMQ 5 GH3 4tk T DMEM+10%FBS K72 595, 85 9R BN 37°C, Bk Bk
JER 5% HAH0E ERT 30%00), KA S BEAL 2 9B X fEZH SRR A 4 . fH Lipofectamine3000 )
Jill%% %% miR-210-3p inhibitor #1 miR-210-3p NC. 737 T 441 24 h. 48 h WER4HMI(S1 P FI W4 1) K
Fl qPCR HARAM MMQ 5 GH3 418 ) miR-210-3p £ik, KEIELLM miR-210-3p LA T XTI
Y, RIMFEGB.

Table 1. Primer sequence

* 1. 519F%)
Gene Upstream primer Downstream primer
miR-210-3p 5-TGCGGCTGTGCGTGTGACAGCGG-3' 5'-CCAGTGCAGGGTCCGAGGT-3'
ue6 5'-CTCGCTTCGGCAGCACA-3' 5'-AACGCTTCACGAATTTGCGT-3'
GAPDH 5'-AAGAAGGTGGTGAAGCAGGC-3' 5-TCCACCACCCTGTTGCTGTA-3'

(60CIB K 30 5).

2.3. MMQ 5 GH3 #mfaissENE

BRI T 96 S (73 9 T 3RS 24 hy 48 h. 72 h #E4T CCK-8 #ill), FH4H4NMKE 3 NE 1L
AT CCK-8 #l AT, [FAFMFLA A 10 uL CCK-8 #Ii, BECIN 37° CREFRFIFE 2 h 54 96 LK
N2 € Sl
2.4. MMQ 5 GH3 4T

FHEFIE miR-210-3p ALFIFH X AL /E A4 9% 12 h J5, &0, 2 B, PAS00 pL oIy ks 775
AN, TR RE SR AN Transwell /NS, FFEMA 2 x 10° M. NEHE
T 24 FLARH, BRI R EIIN 600 pL & M5 52 &5 775, 4R4LRT 9% 48 h 5k 24 FLES 77 ML 4 il B 78
IIRFRATIS), PSSR PBS TEVEDRAHMIFL, SEEAIFMARAE, EAUIE WA E .
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2.5.MMQ 5 GH3 #8f2+ #9 FGFRL-1 ERARIAE N

K H Western-blotting ${ AR, 7E#64% 48 h J5UAEAING, MRIEF G Ui B B IUR B& A NE, SERcH
FRHLYK . FER . B S 1T Western-blotting 52, 2525 8 F Image J KA TH S ARXS K AE
2.6. miR-210-3p ¥UE F TN 558 5F

KH TargetScan 7.2 Filill miR-210-3p ) FUFEEEE, AR5 KRR R EGILE, W4 miR-210-3p ik
RILH G HIEXT LM AHML, I 1xPassive Lysis Buffer, 24 15 404805 A IIE P I 100uL 1) LAR
IT (¥ Luciferase Assay Substrate A fi# T Luciferase Assay Buffer Il /), Fj5 DAL EREF; H Lk —4
T AN 20 pL XS ER 4 s A5 3 A BRI, TER e K PO R B S WA M
FINN 100 pL ) 1xStop & Glo Reagent, FHIIHE B 5 6 2Bl 1k

2.7. GiitFERE
KA SPSS22.0 it S AT BORL IS AL + brdEZE(SD)E IR, IR FH B FEAS t #4656, (College Station, TX,
USA)EATHHE 04T, P E<0.05 NZEFA G2 Lo
3. R
3.1. “PRFERAER

qPCR K5l Kk f A% MMQ 5 GH3 4Hi#k - i miR-210-3p [Rik, Hd, RFEXHEFLN MMQ
i R miR-210-3p B35 T [£(P < 0.05), GH3 4l & P = 0.0594, & MMQ A A %57, NC A5 [HAH(H
P of B4 X6 EE miR-210-3p 131K T 2 53:(P > 0.05) & [ 40 % G s h (L1 1)

2.0+ Sk ok
. NS (p=0.0594)
& 13-
=3
= T
o
EF 1.0
o O
.z B
£ 5
& 0.5
T
0.0

& & Q,x‘“ ou L

Note: *. P <0.05. **. P<0.01, *** P <0.001, ****P <(.0001.

Figure 1. Expression of mir-210-3p in the two groups of pi-
tuitary tumor cell lines after transfection with inhibitor

& 1. %3 inhibitor f5 Fi4H 2 478 40 BEA% A miR-210-3p B9
RIBIER

3.2. {PEIETETER

FATFIA CCK-8 &3l T MMQ 5 GH3 40k 38 5E 1 Ol, (K3KE miR-210-3p /511 MMQ 5 GH3
Y B PR 40 Pt 384 5 6 77 5 P PR BB ZHL R BR(P < 0.05), 17 NC 205 25 (3 06k B8 ZHL (B 14 5 HEZE ) AR Ll ks, 385 175400
AEEZEROLE 2).
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3.3. ApEERRIER

BATRHA Transwell 3E4601 7 MMQ 4Hi0 5 GH3 41 Matrigel %1152
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Figure 2. The effect of low expression oF mir-210-3p on MMQ
and GH3 cell lines. After low expression of mir-210-3p, the
proliferation of GH3 and MMQ cell lines decreased gradually
with the extension of time

B 2. {&%&RiX miR-210-3p 3 MMQ 5 GH3 #patkayS20a,
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Note: P <0.05, "P<0.01, P <0.001.

Figure 3. The effect of low expression of mir-210-3p on the
migration ability of MMQ and GH3 cell lines, while the migra-
tion ability of MMQ and GH3 cell lines with low expression of
Mir-210-3p was decreased

B 3. fFRE miR-210-3p FFXF MMQ #1 GH3 ZBAikiTEF% &8
FIRIEM, EFRE miR-210-3p 9 MMQ 5 GH3 4RAEHkiER
ok

REN TR

3.4. P HEXERRIEER
FATRH Western-blotting #& KK IE miR-210-3p J5, GH3 5 MMQ 41 g+ i\ #85E K] FGFRL-1 &

s bk

1T He

71, ERER, KFE
miR-210-3p 440 T RS B e e 11 R % (P < 0.05), {HFE NC 5% A4, GH3 41t 5 MMQ 4 it
Bhe 18m, NC 41525 A4 M B2 )X b e i 8 2= 2 (L] 3).
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FHHE %%

Fik, R EREFIZE miR-210-3p 2/ MMQ 5 GH3 4iffih, $EFE[K FGFRL-1 MEAREHE ST
NC 52 HHP <0.05), NCHEZ XA X RA)x L ITE R %2R, W24 Tubulin (LA 4).

MMQ GH3
miR-210-3p Con NC Inh Con NC Inh
(a)
WB
1.5+
HHk % *%
EEEE -

FGFRLI1 Relative expression

Note: *. P <0.05. **. P<0. 01, *** P <0. 001, ****P <0.0001.

Figure 4. The protein expression of target gene FGFRL-1
B 4. $8EF FGFRL-1 WEARERER

3.5. miR-210-3p 5 FGFRL-1 8 s 7l 5 WK FEGHR &

FAIEIS TargetScan7.2 FEA TR M A I miR-210-3p 5 FGFRL-1 Z [AIfFFESE [F) 55 A7 s (LA 5).
Rk, FRATIEE B e AR S 34T T I0AE, 45 R B8 pmirGLO/FGFRL-1-UTR+miR-210-mim 41545
G T B AR TR P HI (P < 0.05), &5t — 204 7 miR-210-3p [I#EEE A & FGFRL-1 (JLI 6).

Predicted consequential pairing of target region (top)
and miRNA (bottom)

Positon 234-240 of FGFRL1 3' UTR 5 ...CCUGAAGGCACACGUACGCACAC...
hsa-miR-210-3P 3 AGUCGGCGACAGUG[IJ(I}(Ii(l}T!Jl}LC
Positon 242-248 of FGFRL1 3' UTR 5 ..CACACGUACGCACACACGCACAU...
hsa-miR-210-3P 3 AGUCGGCGACAGUGLIT(I}(IJ(I}IIJIGLC

Figure 5. TargetScan7.2 software predicted target genes
5. TargetScan7.2 X FUMERE A
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Relative fluorescence intensity

Note: *. P <0. 05, **. P<0. 01, *** P <0.001.

Figure 6. Double luciferase reporter gene

B 6. WA REIREEE

4. WHig

FRA o0 A SR LN R R, AR, B A A S 5 AT R A, AR
(RS HE SRR R, BT AR G, IRATIEIE R AN T, (A% (0 & R A A 12 28 A2 5
MARRIEIT I — KRR R . XIRBATVRE W LN TS MR F ERWR 2T, Harx T
miRNA & 555 T K A R e i B E I [13] [14], T miR-210-3p #2752 5 T2 4400 Jl IR (0 500
R FRFRAT 1 HR WAH SRR o I IRIRATITE R R AR MMQ 5 GH3 4l &R Je it 4T THIDIRER,
KILT miR-210-3p 5 MMQ 5 GHATE MR A 13T ST A — @ MO, FRATANE, WAk iR 1k &
IR, A R A0 M H ORI A% R ¥ R s B AR ke, Gl kYR, BEME, EARECR,
LR Rk, A5 E BEHL R 28, Frbh, —EfERE RIRATTRT DAl S 1A% 40 B ) S B S 0, T Rk
PR RFEE . AW REDL, KFRIE miR-210-3p AJHH KR MMQ 5 GH3 #1481 41 g 1) 184 5 A3t
B, $27R miR-210-3p NI AL T fA P8 40 48 5 M 1T 2 5 T8 988 11 0 B ot 72

KT miRNA FAVHNE E ) 3 B IR A& 8 I /E T ¥ 8 ) mRNA HH SR RNA 558 )5 1 3
ik, MR X AR 9 KA 6 (S S [ 15]. Amaral Z5[16]& 30, £ 5 microRNA 7] L@ 5
EEERIRILIKT, M2 5 ACTH 43l BY SRR R iid #E . AL 45 R EoR, K3RiA miR-210-3p J&,
MMQ 5 GH3 4ifg - FGFRL-1 (Z&iA38 0, 1 FGFRL-1 7EAHIEHT 7T [9]H & I FGFRL-1 J&—Ff S 1HE 1
M, J&T FGF SZKE, AR FGFRL-1 M 354 MRER MM 3 NI 1gG 1 o2 Bl45H
B 21 ANEIERRES I BURT 134 AN IEFR AR A A2 . T R 2 B iR AR K T AT RS
Ao FGFRL-1 B3R5 & S bhE A /1 2/ EE[10]. AWF T4 R miR-210-3p £ MMQ 5 GH3
WA AR, BEIE AT HIEL K] FGFRL-1 1938 IA R Ao A ) 3G 51082, 2 5 AR 40
AR F R . FETER A TargetScan7.2 AR T miR-210-3p [MALEEA & FGFRL-1, HCHIAE
B FGFRL-1 25 7 Z gl (0 & A2 A ROR FE 1010 FRATT0 T8 12 28 P 30 (AR 2 i 20 AR E BT 11 1) R
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R A g 2 28 A KA AN R R TGE 2 VIR, SRR R K. R IR A= AR LR AN 2
{EMRE o A R It R B, — SRR N SR A U AR MR R AR R R AR . R R IR R S 1
R RRIRE IR B AR O, Un e 2 A2 K IRl F(fibroblast growth factors, FGF)FN i 4F 44 K K T 5% & (fibroblast
growth factorreceptors, FGFR)J: K R IA 7K i 5 e A4 s (= 28 A O¢ . SRR 28 ME A IR A LL, FGF
FRER R R R IE L[], £RAR4IF, FGFR R RIETE SR BEAEK[18]. &
WEFE K T X586 BB 5 S2 863k —5FS T FGFRL-1 /& miR-210-3p AY#EIER, miR-210-3p AT
FGFRL-1 H miR-210-3p £ GH3 1 MMQ 4+ 15815 7K F- 5 FGFRL-1 2%t

WA B E X GH3 5 MMQ K BRE AR 41 P 1) miR-210-3p, W52 Hxt MMQ A1 GH3 4y
VAT RS, A5 RAESE, (K31 miR-210-3p BEREHIHICE MMQ 1 GH3 498 41 i 1) 4 58 53T
¥, (HRARSLIARTE ARA LI NRE AR AL PIIE, HEVISIEN MRS EdtAT 7 YIS i
F, JE e TSR IR L Z AT AR AL 5 S8 . WP AT 145 H I 4518 R IR A miR-210-3p #i]
TR RIEARE MMQ Al GH3 400 (345 5382, miR-210-3p A AERN AT RS 10— NE AR R 4

E&WH
X B/ FH 754 7 E 10 H (81602182).
B O
SRR A AT AE R IR S AR AR S, O TR AR R B AR 4 AR T H (81602182,

miR-340 J#id Notch 5 S IHHEA T GSCs [ “ L7 H0) AL 5] 18 245 B 1) S50 35 B A0 0 A 1 47 1956
.
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