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ABSTRACT Objective: To investigate the angiogenesis of human microvascular endothelial cells (HMEC-1) induced by human
nucleus pulposus cells (NPCs) through miRNA-27a / SPRY2. Methods: Intervertebral disc tissues from scoliosis and intervertebral disc
degeneration (IDD) patients were collected as control group and IDD group, and differentially expressed miRNAs were screened by
miRNA chip. The expression of miR-27a in tissues was verified by RT-qPCR and fluorescence in situ hybridization.
Lentivirus-transfected cells were divided into Control group (untransfected); NC group (transfected with lv-pNanog); sh-miR-27a group
(transfected with miR-27a knockdown plasmid); miR-27a group (transfected with miR-27a overexpression plasmid); SPRY2 group
(transfected with SPRY?2 overexpression plasmid) and miR-27a + SPRY2 group (transfected with miR-27a and SPRY2 overexpression
plasmid). The expression of miR-27a and SPRY2 in nucleus pulposus cells was detected by RT-qPCR. verified the The targeting
relationship between miR-27a and SPRY?2 was verified by dual-luciferase reporter gene assay. HMEC-1 cells were cultured by mixed
medium which is mixed by conditioned medium of nucleus pulposus and complete medium. Transwell and lumen formation experiments
were used to detect the invasion and angiogenesis ability of HMEC-1 cells. Transforming growth factor-B1 (TGF-B1) expreesion in
nucleus pulposus cells and mixed medium was detected by immunofluorescence and ELISA. Results: Compared with the control group,
the expression of miR-27a in IDD group was significantly increased. Compared with the NC group, the expression of SPRY2 was
increased in the sh-miR-27a group (P<0.05) and decreased in the miR-27a group (P <0.05). Compared with the NC group, the invasion
and angiogenesis of HMEC-1 cells in the miR-27a group were enhanced (P<0.05), and the expression of TGF-B1 was increased (P<O0.
05); Invasion of HMEC-1 cell in the SPRY2 group was reduced (P<0.05), the lumen-like structure was not formed. Compared with the

*IEGTUH - )RA AARRA R IH (2018A030313643)
FEH A IR WL(1992-), 55 B 58 A, 5T 05 1] AEAMRL, fL I - 15219809497, E-mail: vkexj8@163.com
o JEIRVER : B RAE(1970-), 55, FAEBEIN, BF5 07 1) B AESME}, E-mail: cfo0id@163.com
(Wi H - 2020-05-05 4532 H 1§1:2020-05-28)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol20 NO.21 NOV.2020

-+ 4031 -

miR-27a group, the invasion and angiogenesis ability of HMEC-1 cells in the miR-27a + SPRY2 group reduced (P<0.05), and the

expression of TGF-B1 decreased (P<0.05). Conclusion: miRNA-27a promotes the ability of nucleus pulposus cells to induce angiogenesis

of HMEC-1 cells by inhibiting the expression of SPRY2.

Key words: microRNA-27a; SPRY?2; Disc degeneration; Invasion; Angiogenesis
Chinese Library Classification(CLC): R-33; R681.53 Document code: A

Article ID: 1673-6273(2020)21-4030-07

BE

#E [H] 3% 12 4% (Intervertebral disc degeneration, IDD ) 2 & #
IR PR H LIRS, 2 BRA 75 %-85 % #4E N A K IDD 51t fy
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Triton100 3% 15 434, PBS ik, 5 %BSA H3:F A 1k 28 et ]
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2 h,PBS T, AR RELF PO GRIC R 0T 37 CROGIE

A Uh, AR RGP0 DAPL QEARNEA £ 7 JF BT IR AR B il
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F & E TGF-B1 AY& i, AR BRAK IR & vl Btk

7o RMZIEIS , R ARG 450 nm 2Ry OD 1A,
L11 SitES R

gtk A SPSS 19.0 #44, 1EEI T H R Graphpads.
01, i 2H i) FLAER I t R, Z 201 LR F R, P<0.05 %
REA GRS

2 BR

2.1 miRNA BB iGkER

5 M 4L L, IDD g ik 2 LA 1 Sk 1, Horp
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B 1 Btz A R £ 7R EH miRNA
Fig. 1 Differentially expressed miRNA in nucleus pulposus

x| SERARPERRIER miRNA
Table 1 Differentially expressed miRNA in nucleus pulposus

miRNAs fold change P value

Up miR-27a 5.341 <0.001
miR-551b 3.215 <0.001

miR-1288 2.732 <0.001

miR-450b 2.324 <0.001

Down miR-155 0.323 <0.001
miR-510 0.387 <0.001

miR-492 0.416 <0.001
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RN (P<0.05),
2.3 miR-27a XEEIZ LA SPRY?2 FikREREIEE

W 3 Frzs , miR-27a 5o 26 X i AT BH @ 40 7 SPRY2 Ry %%

ik, B BA G X (P<0.05); 11 @ik miR-27a 5 SPRY2
FikAKEB B IR (P<0.05), i it Target Scan [ ) i il
miR-27a 5 SPRY2 ()X R, KBl 3% HA BAME &IPS, 5t
F R S S G 25 51 R i #R35 miR-27a J5 AR B & 4
e SPRY2 B A # BRL 2 1 9 G 28 B 1 (P<0.05) , T % 9872
2R DG BT M TR (P>0.05) , 37k miR-27a AEAE [ 445
FEAMiH SPRY2 Bk,

2.4 BEWZYRARIE ST miR-27a/SPRY?2 S0 I ) B2 4R A B (2 22
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Fig. 2 Verification of miR-27a expression in intervertebral disc tissue
7 :A: qQRT-PCR &l miR-27a ZE &AM EI R B AR HFRE( EXRALLE, *P<0.05);B: PR RZAQM miR-27a ZEZBH B RHAHHRIEA
(SP x 100);C: B3t BEEEDH( SXTHRALLE,*P<0.05),
Note: A: The expression of miR-27a in the intervertebral disc tissues of each group was detected by qRT-PCR (compared to the control group, * P<0.05);

B: The expression of miR-27a in the intervertebral disc tissues of each group was detected by fluorescence in situ hybridization; C: Quantitative analysis of

fluorescence intensity(compared to the control group, * P<0.05).

A B
D Control - miR-27a Position 382-389 of SPRY2 3' UTR 5' ...ACAAUAAUAUUUGCAACUGUGAA...
ontro - HHNRN
3 NC sh-miR-27a hsa-miR-27a-3p 3! CGCCUUGARUCGGUGACACUU
4-
s g
.g 3 Ne
-4 157 @ miR-27a
fd z
o >
% g
o S 1.04
> z
Y = 0.5+ *
= 2
= 0.0
"\
o“a & &
(<4 &

[ 3 miR-27a Xt SPRY2 ik 5B EEE
Fig. 3 miR-27a targeted regulation of SPRY2 expression
7E:A:qRT-PCR #&ill miR-27a #1 SPRY2 mRNA Fi%x( 5 NC AELE, *P<0.05);B: Target Scan Mg Fiill miR-27a 5 SPRY2 K E4MEEFF;
C: W N EREIREEFERN( 5 NC A%, *P<0.05),
Note: A: qRT-PCR detection of miR-27a and SPRY2 mRNA expression (compared with NC group, *P <0.05); B: Target Scan website predicts the

complementary binding sequence of miR-27a and SPRY2; C: Double luciferase reporter gene detection (compared with NC group, * P<0.05).

AT B E RE A% 4 i 2 75 fig 38 i miR-27a/SPRY2 Y i)
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REIBRem . 250 IE 4 TR, 5 NC 414t , miR-27a 411778
AN WA, ZF A G E X (P<0.05), il #ik
SPRY2 {7224 U B B g/ (P<0.05), 5 miR-27a 41 4H
Lt , miR-27a+SPRY2 4 {22841 i B B di/) , 22 F A Geit2# 3 X
(P<0.05), $&/idFik miR-27a J5 , o] B @ {¢#F HMEC-1 4 fify

HIIRZERE 1, TFEIL 2635 miR-27a [FERE 53 2635 SPRY2, fig
¥ FH miR-27a X HMEC-1 4Hj 258 R )1 R HE/EF -
2.5 BERZ4EAEIE T miR-27a/SPRY2 5 i I & P 52 28 B Y B I

EHE

A

T A A RS IS 6 WL 25 2L A% 200 0 ok HMEEC- 1 48 i 7
ML RE T BYSER o KE AN ] Ak RS A% 20 i 1) 2% PR B AR ik
HMEC-1 48557, 455 sl 5 s, 5 NC AL, il %
ik miR-27a Ji5, ] W WA B A I RE S 4, 22 S A it T X
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Invasive cells number

4 53Rk miR-27a Xt HMEC-1 ZHB{2 22 88 19220 (SP x 200)

Fig. 4 The effect of miR-27a overexpression on the invasion ability of HMEC-1 cells
7E:a:NC £ ;b:miR-27a #H;c:SPRY2 40 ;d:miR-27a+ SPRY2 #H; 5 NC ALLE, *P<0.05; 5 miR-27a A L%, *P<0.05,
Note: a: NC group; b: miR-27a group; c: SPRY2 group; d: miR-27a + SPRY2 group; compared with NC group,

* P<0.05; compared with miR-27a group, “P <0.05.

g

TUbe formation %
8 3

[ 5 i35k miR-27a Xf HMEC-1 48R & REH AL Bk 1 B9S2 (SP x 200)
Fig. 5 The effect of overexpression of miR-27a on the luminal forming ability of HMEC-1 cells
3£:a: NC 48 ;b:miR-27a £8;c:SPRY2 4 ;d:miR-27a+ SPRY2 2H; 5 NC L%, *P<0.05; 5 miR-27a & L3, P<0.05,
Note: a: NC group; b: miR-27a group; c: SPRY2 group; d: miR-27a + SPRY2 group; compared with NC group,

* P<0.05; compared with miR-27a group, P <0.05.

(P<0.05), Tiiid7eik SPRY2 #4H, KWL BAEEHIER., S5
miR-27a ZHAH [t , miR-27a+SPRY?2 ZH %5 i kf 45 44 i 359 /b |, 2=
SR GIEE L (P<0.05), $2/RiT 3235 miR-27a J5 , AT B 242
#E HMEC-1 ZHH 04 BUM A RE ), M AE 321k miR-27a LR I
i$ %5k SPRY?2, #8502 30 i miR-27a X} HMEC-1 41 jid 5% 45
REJT AR HEVE
2.6 HAFEZEMEESGEFED TGF-B1 RiXER

G 8 DA TN 45 20 6 4% 40 il TGF-B1 (1 Rk K F-,
ELISA K25 IR G55 32 W TGF-B1 MFAKF . SR A
6 Jit7~ , TGF-B1 i THEZ UMM A, 5 NC Zi4H Y, miR-27a
B AN SR TGE-B1 BB A8, 22 AT gt 2
X (P<0.05); Tiiil#ik SPRY2 J&, HE#% 40 A A3 35 W
TGF-g1 BB />, 25 A 4115 X (P<0.05); 5 miR-27a 2
AH L, miR-27a+SPRY2 ZH &A% AN ML AT SR N TGF-B1 I I

b, ERA G X (P<0.05), B miR-27a fit HEBEAZ 40 il
TGF-B1 BYZE 530k, i i — 250 ik SPRY2 REAE I % X A
THL
3 3w

MEIR 2R AR TP IR R TC ISR S, SRk IDD [k
JR  HEIRL A ) T I AR, PG I oE R AR L BE A e nT i
S8 P B2 A AL 1 S A AR ok, SR T 43 B g AN 58
TR ZHIEFLE XTI Y R, IR R A
miRNA (R BHIEFHEZART AR EER, XEERE
A miRNA @S A R S iEE R T RES S5 e A0
HIR AR AR G B A M R T 5l B e R A
Bl SR AR SRR AR AN oAy, JRHE ST R T A0 A 55 5
fifF5E F B9, miR-27a W] 3 o 10 A% AU AR 1 42 s A AN
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B 6 HAIEFK B TGF-B1 RiLE

1504
1004
50+

TGF-B pg/ml

55 (SP x 200)

Fig. 6 TGF-B1 expression in culture medium of each group
A RBEEOEEN TGF-p1 By5RiEKF; B: ELISA #UTGF-B1 HRIEKTE;
(a:NC #H;b:miR-27a £ ;c:SPRY2 40 ; d:miR-27a+ SPRY2 £H; 5 NC Atk %, *P<0.05; 5 miR-27a AALL%, P<0.05),
Note: A: Immunofluorescence detection of TGF-B1 expression level; B: ELISA detection of TGF-1 expression level; (a: NC group; b: miR-27a group;
¢: SPRY?2 group; d: miR-27a + SPRY2 group ; Compared with NC group, * P <0.05; Compared with miR-27a group, “P <0.05).
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EF, 8 miR-27a W] e FE Aok BH i SPRY2 mRNA ff)
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o RFRSLI T Y RSB0t UE S8 T3k — a, BEAZ AN
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ALY 222 R R B A AR 1, VKA SPRY2 M) 3R3A i
T ERM S, 425 BE 4% 40 M8 68 8 5T miR-27a/SPRY2 {2 it
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