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LncRNA HIF1A-AS2 X A B Ha[a) 765 40 A4 52 i 2

H &, ZRX, B X

(R 2B EEBe AR, WAL 430073)

WE: [BA] #1F LncRNA HIF1A-AS2 X B[] 78 58 T A e s e e Ll . (3% ] ANEsE e T40M (hu-
man bone marrow mesenchymal stem cells, h(MSCs) 4324 6 2, A% A4, BIH 4L, AS2 NC b Fik4] . AS2 iFFikdl. AS2 NC
T, AS2 TR J5 4 0 BHASMNEYAR R Y LncRNA HIF1A-AS2 (U8RI, FRRBRES (A 414MY hMSCs P47 B 75
SRR, RN T . A0 A A AN A AL TURME B . ASI HIF1A-AS2, MMP2 Fl VEGF165 mRNA fZ£ 57K & MMP2 Fil
VEGF165 FHHMFEKTF-. [FER] RT-PCR &R W/R, BB SRR A 7 do 4R TR d m 2Ky, a4
>AS2 THAI>AS2 NC i £ IA>AS2 NC T4 > B F41>AS2 ik k4, A2 RA LG X (P<0.05) ., 4MEHE%E oD {4
MR R GERKIR A . 25 HA<AS2 THRA<AS2 NC THA <15 T <AS2 NC i RiIKH<AS2 b Rk, Bl 2 FAHAG I #E L
(P<0.05) . AS2 i LKA ML A AGAL LS DTG M B3, AS2 THALm 20 a5 4k 45 1 TR B A A /D . AS2 o Rk 4l
MMP2 il VEGF165 i) mRNA FIE 35K B &5 T AS2 T4 (P<0.05). [45i8] LncRNA HIF1A-AS2 i k2 40
WG, PHIAIARIE TS, B MMP2 il VEGF165 M2k F-, {21k hMSCs 401k kB 4 .

4R A CE BB SR T4, LncRNA HIF1A-AS2, ZNMI3G7E, 40T, sk
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Effects of LncRNA HIF1A-AS2 on human bone marrow mesenchymal stem cells // XIAO Fei, WANG Jun—wen, JIAO Jing. De-
partment of Orthopedics, Wuhan Fourth Hospital, Wuhan 430073, China
Abstract: [Objective] To investigate the effect of LncRNA HIF1A-AS2 on osteogenic differentiation of human bone marrow mesen-

chymal stem cells (hMSCs) . [Methods] The hMSCs were divided into six groups, including blank group, osteoinduction group, AS2 NC
overexpression group, AS2 overexpression group, AS2 NC interference group and AS2 interference group. The later four groups were respec-
tively transfected with the corresponding LncRNA HIF1A—-AS2 lentivirus vector in vitro, and then the hMSCs except the blank group were
cultured for osteogenic induction. The cell apoptosis, cell proliferation and cell calcification were detected, in addition, the mRNA expres-
sion levels of HIF1A-AS2, MMP2 and VEGF165 and the protein expression levels of MMP2 and VEGF165 were detected. [Results] RT-
PCR showed that the time of maximum osteogenic differentiation was 7 d after the culture. The apoptosis rate was ranked from high to low
as blank group > AS2 interference group > AS2 NC overexpression group > AS2 NC interference group > osteoinduction group > AS2 over-
expression group, with statistically significant differences among them (P<0.05) . The OD value of cell proliferation was arranged from low
to high as blank group < AS2 interference group < AS2 NC interference group < osteoinduction group < AS2 NC overexpression group <
AS2 overexpression group, with the statistically significant overall difference (P<0.05) . The deposition of calcified nodules revealed by aliz-
arin red staining was more significant in the AS2 overexpression group, whereas which was less in the AS2 interference group. The mRNA
and protein expression levels of MMP2 and VEGF165 in the AS2 overexpression group were significantly higher than those in the AS2 inter-
ference group (P<0.05) . [Conclusion] The LncRNA HIF1A-AS2 overexpression promotes cell proliferation, inhibit cell apoptosis, in-
crease the expression levels of MMP2 and VEGF165, and promote the differentiation of hMSCs into osteoblasts.

Key words: human bone marrow mesenchymal stem cells, LncRNA HIF1A-AS2, cell proliferation, apoptosis, osteogenic differentia-

tion
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cell, MSCs) Z&M T HHE P EAAMpBZ —, AA
Wantawspna= i) I A E: 1Ot =FirE | ok IR
ZMorbte s . T MSCs A Zhgsr k. K
FIIRTHT . Se iy SR AEiG Ik, RS SC B LA
A >0, RO ST R R IR TRy R S A
083/

K &% JE 4 5 RNA  (long non— coding RNA, In-
cRNA) TEZFPYRph ik, sl Z R L 5 A BEA
i B FEAHIC AR > R ZWTE R, IncRNA 72
AT ) O R g R e R e S (Y R I R el 2
mRNA #9335 o BT A B, LncRNA HIF1A-
AS2 TEZE E e . LR . BT REANAIR . B edes A
B A LA R Rk S, RECR SR A MRS S AR
7% 7, WFITIESE LncRNA HIF1A-AS2 7 AL H 5 51
i 107 5P T A0 M s AR s, ol R R LR 3 U
(phosphoinositol 3 kinase, PI3K) /2 I Akt {5518
P A R 0 5 T AR LS A o (HOGT HIF1A-
AS2 5 MSCs pH 7316 K VB A il =2 1) 56 2R OB 538
RUWAHIE . P, AW AE RS 4 HE LneRNA
HIF1A-AS2 it R HA, e ge Ao 1m) 78 51 i i
(human bone marrow mesenchymal stem cells, hMSCs ) ,
KA e e . TR S, A MMP2 Rl VEGF165
KK, BT LncRNA HIF1A-AS2 X #1772
Jo 20 BRI A3 A R A B A FH B AL o

1 #ME5FE

1.1 4 F= 2500

hMSCs 2 g > 5 b [ BL 27 B F i A0 B R o o
MEM 14 H Hyclone NEL, BR5 . SH3026501; Gluta-
max W F invitrogen N, BRS. 35050061; HUERIML
BRI E BT T A A, 525 A103533; G4 iMiis i A
TBD, %%%5: TBDIIHT; A hMSCs #1550k
RiFR LW H cyagen, 55 : HUXMA-90021; 10x£
R AR A RFKEAH, 5. P2100; PHRLALE
i o e e R S H RO RH A TR A R, AR
51 M040; CCKS I [ b WA R A ], 4%
5. BB-4202; AnnexinV—FITC/PI 8146 M55 £ 1)
HIE:, 55 BJ-10153; Trizol M4 4 ambion 23],
B2 155960265 J % 5% BT IR A Takara 2
%), SYBR Green 4% kL4 [ KAPA Biosystems NEiI
P85 : KM4101, PCR 5149 i aliR — A48 B R
HIRAFIG R ; RIPA (58 ) 2 2140 P 24 i i il
BCA 25 1 B 72 i & - solarbio 24 H], 5845

R0010 F1 PC0020; MMP2. VEGF165 #l GAPDH #Ji4
F bioswamp /A F], %5 : PAB30618. PAB30096 flI
PAB36269,
1.2 4iffesr2H S5 iRs b B

B hMSCs 450 6 2, 20 W4T LA R Ab B .
(1) 254, hMSCs i IEH 5555 (2) BiES
2, hMSCs ZHMIAT BLE A i IR B85 575 (3) AS2
NC 1 #3541, hMSCs A% Y% LncRNA HIF1A-AS2
I RIRAS RS AT Ul R R 955 (4) AS2
it R4, hMSCs Ai%% 4% LncRNA HIF1A-AS2 i
FIRTREAT CE AR RS 5 (5) AS2NC
Pedl, hMSCs ZHIF% Y LncRNA HIF1A-AS2 +3E%5
RS AT B MR SR B 57 (6) AS2 T4,
hMSCs 40 fi%% ¢ LncRNA HIF1A-AS2 T4 5 ki 5 47
IREG AT =S

PRI LncRNA HIF1A-AS2 2538 . #F 5%
K A R T 24k HIF1A— AS2-shRNA1, HIF1A-
AS2-shRNA2, HIF1A-AS2-shRNA3 #1718 9% 5 {4
%e, AASEMUE TR . R UYHT 24 h #E 2 ml 54
BRI R S}10° M40, BeRh T 6 LAk, RN
flvE BE R 909t A T 0 . 4% #8 Invitrogen /A H] Y Li-
pofectamine 2000 %% YL 2L PRI Gt 2= hMSCs 4Afdrr, 48
h J§ RT-PCR Kzl 4541 40 il tp HIF1A-AS2 [ 31k 7K

hMSCs ZHAEANA 2 ml FUFAHY hMSCs B 15550
o R, AT 3. 5. 7. 14dJavRa
{6 FI7GE B PCR K HIF1A-AS2 19335 LRGN 7
AR BRI []
1.3 Kl ridk
1.3.1 el A

WA HR A A AL R A hMSCs 40, 4°CES.O 5
min & B, HAEES T 200 wl PBS. filA 10 ul
Annexin V-FITC F1 10 wl PI, B4R 2), 4°CHGIE
H 30 min, HIA 300 wl PBS, BERP#EATRAM, {4
H NovoExpress 3T 4K (447047
1.3.2  CCK-8 #i

AR T 96 FLAR, & T 37C. 5%CO, K5
FEP R R AR AN NG R o REAN ) 434 A PR AN L
PRERii AR, KA WG, BALINA 10 ul CCKS #F
W, ARSEEETE 4 h, TEBGIE AR A 450 nm A0
SALRIOG(E
133 #HRAYE

TR NP6 2 21 Y (8 RN 5t g £ PCR Al HIF1A-
AS2 FYFERHAIA Al Fr s B () S A TR . B T
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IR, FERBEIRIE, PBS WULE A 4% bt
FH 7 W 81 22 30 mine FEEEEWR, A 1 ml PR
YLD, PBS VEIRSE ST WA NS Y
ROFIEAIIR . Tmage Pro Plus B4 & H 5 X I 1)
BUPGEE (10D) A (Area), THEFHIOLE
FEMH (MOD=I0D/Area).
1.3.4 RT-PCR il

Kl HIFIA-AS2, MMP2 £l VEGF165 () mRNA
kKo SR H Trizol 187 43 701 $2 B 45 24H 40 B A9
RNA, %18 Takara 39 % S ) G id B 5 15300 5 S 3k
4 ¢DNA. Real-Time PCR ¥ 34 /K % . SYBR FAST
qPCR Master Mix 10 w1, E¥#514) (10 pmol/L) 0.5
wl, F#E51% (10 pmol/L) 0.5 wl, ¢DNA ik 1
pl, ddH.O 8 wl, EAAFUY 20 pl. VA 95°CH
APE 3 min, P 95°C 55, 56°C 10s, 72°C 25 s #it
40 NMIEH, )5 65°C~95°CHI & £, IR Ct
HiH5 274, LA GAPDH N NS L AN ik
i
1.3.5 Western blot ¥

Kl MMP2 il VEGF165 25 13k /K F. B 4
M, FEEBFRWE, BUAR PBS TR)GIMA & A E
FREE RIS AT 1) 791 () 24 A9 200 pl, BT 4°C TS 7 24
41, 12000 g B0 10 min, BT P47 Tk
W5 I & o BT 4F 19 PAGE A B VKRS v
REEHLK, TRERERIE, S%MBRTIN IR A 4°Cid

B 1 EEFER S HIN  la: ROZIE B 50 AT 0L
W, AT WP RIMERS , Ye(anR R B 16 HIFIA-AS2 mRNA HIZEA7K 2Rk A

2076

o MG BRmBEDTA (1:1000), ZEBEH 1
h, PBST ¥E¥% 3 K. BJAMRIEHIE, #2181 : 10000
BB HRP Bric i —pt, SR 1 he PBST ¥t
¥ 3 RN ECL AL 20U, & T2 Ak
ARSI, AREURH G 2% I RE (L
L4 Btk

K H Graph pad 8.0 4% B4 47 G2 1153 #r
HHEYERIDL 5 s B, VERHIEATEAAM AT, AT
KR I 22000, PIPH BRI LSD 5 WRATT &
EESHAR, R Krushal —Wallis H %56, Wi LR
K H Mann—whitney UKH: . P<0.05 #8254 5011
RO

2 &% R

2.1 BRG] AR IA

R T B 5 S 0 A hMSCs 40 B A it 1) [1]
J, N PE R 40 (0 RT-PCR & HIF1A-AS2
mRNA HYZRK, PERL YL R BN, Bz E
FIHERS, REESeas U EL M, JLLL7d f1 14 d
M . RT-PCR 453 B, 76 3 d i, HIF1A-
AS2 mRNA 9 3Rk 7K o A&k (P>0.05), 5.
7. 14 d B, HIF1A-AS2 mRNA fi¥ 323k 7K F B 242
B, {3 14 d B HIF1A-AS2 mRNA A28k /KB BAK
T 7d (P<0.05), BLHIBCE 5T LR o] sl 7
do S5HRILE 1.

ARSI
HIF1A-AS2 mRNA
s o
i

w
1

f=1

7
o

0 3 5
BE (D

Ib~le: PR EESREIRIG 3. 5. 7 d # 14 d WP RGP
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2.2 M JiUE TSR B R AR (P<0.05) . H5HEES ML,

R 45 50 DL IR 2 A 1, A E T3 s AR AS2 NC 1 ik 20 FI AS2 NC 140 41 % 200 Jf 1 1~ 8
WH, 2 FIH>AS2 THH>AS2 NC 1 Rk >AS2 Bl ARfE (P>0.05), AS2 i Rk 41 40 Ja 1% B
NC TR >HIHEFAH>AS2 i HKkd, BIEEFES BALT B, AS2 THRAMMIEMT R & T
TR (P<0.05). S HARE, BifFAMM BETH (P<0.05),

- iRk ™ T P4 - ASZNCRL 4K 4R
< Tqi4 Qi-2 S Q11 Q12 S Qi1 Q12
~ lo87% 32.91% 10.05% 0.84% T 10.04% 1.63%
2 ] - 23
= = =
=5 g% %
2 21 =1
Q1-3 Q1-4 -~ Q13 Q1-4 - lai3 Q1-4
2 q8729% i 7.93% = 19353% , 5.58% 3 993.00% -7 5.32%
= — ~ Y = T T = T K T
‘_103.3 104 105 1058 1033 104 105 1058 1032 104 10% 103¢
FITC-H @ FITC-H @ FITC-H @
& AS2RL &I - ASZNCT-H 41 - ASZHIA
S Ja1- Q1-2 S a1 Qi-2 S Jai-1 Qi-2
~ 10.00% 0.10% = ]0.02% 0.55% ~ l2.08% 3.12%
S % %
= z z
a5 5] [
2 2 | 2
- la13 Q1-4 - la13 Qi-4 - Jas3 Q1-4
2 9842% 348% 3 192.00% 643% 2 qsesdn ot 587%
T1032 1059 1032 10¢ 103 1059 1032 10t 108 109

@ FITC-H @ FITC-H @

K2 6 Mg AR T 40 B TR A5 5 2a: 28 HAH 2b: WA S 20 AS2 NC i k4 2d: AS2 jF F k4
2e: AS2 NC T4t 2f: AS2 T4l

R1 6HMBEMER (r+) SE

) 254 HiFEFA AS2NCIFk4l  AS2 3Rkl AS2NC Fdl  AS2 THidl
Eiztan P1H
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3)
piiea vt R B il
HRLPAT R (%) 12.11x0.77 7.010.71 7.44+0.55 4.49+1.25 7.31+1.14 8.96+0.16  <0.001
CCK-8 Hailll 41 a4 58
oD {4 1.76+0.01 2.03+0.02 2.04+0.02 2.13£0.01 2.0320.02 1.92+0.01  <0.001
PERLI Y
HfEESHIER (MOD) 0.00+0.00 0.64+0.02 0.66+0.03 0.84+0.04 0.62+0.03 0.39£0.04  <0.001
RT-PCR Kl mRNA
HIF1A-AS2 1.00£0.05 5.030.25 5.51x0.29 16.95+0.27 6.35+0.28 2.50+0.02  <0.001
MMP2 1.00+0.08 3.66+0.14 3.51+0.14 14.03+0.44 4.23+0.19 1.50£0.05  <0.001
VEGF165 1.00+0.03 3.3720.17 3.56+0.22 12.94+0.33 4.15+0.01 1.65£0.19  <0.001
Westen blot #:{ & FH
MMP2 (/GAPDH) 0.4720.04 0.93+0.04 0.87+0.03 0.95+0.04 0.76+0.03 0.51£0.02  <0.001
VEGF165 (/GAPDH) 0.45+0.05 0.57+0.01 0.52+0.01 0.67+0.03 0.53+0.02 0.5120.03  <0.001
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2.3 ARG 2.4 ZAMIESALDIRR

CCK-8 #rmah i i3 1, 4uiEsssg oD k=
BRI 25 FIZH<AS2 TH2H<AS2 NC i<
1% S 2H<AS2 NC 1 ik <AS2 5 63840, Befk % 5K
HE2EE L (P<0.05) . WM HE, HiFS4m
OD {H W] i 5 Tas (A4, AS2 i 3R oD fi B3
T HIESA (P<0.05), AS2 FH4LA OD {4 %
BT EHSH (P<0.05), 48R W2,

ME 3, £ 1R, BiES4. AS2 NC i3k
U, AS2 NC TR 2 KEL A g i, |
AS2 i FIRH LT EASLEE T DIR S N i, AS2 T
PLAl B £ A5 A0 45 T TRUEE A X A8/ . MOD B A
RE BRI 25 [2H<AS2 THLZH<AS2 NC T4
<HPFA<AS2 NC i RIAH <AS2 1 Rk .

Bl 3 FEELPGLER 3a: 254 3b: BiAESH 3c: AS2 NC i FA4H  3d: AS2 #158ik2H  3e: AS2 NC THE4H  3f: AS2
T

2.5 RT-PCR ¥zill mRNA ik

T %5 LncRNA HIF1A-AS2 1t 635 & Tt 3k
KB B e 3 5%, % RT-PCR ¥ il HIF1A- AS2
mRNA [ REKF. R BREYJE, LncRNA
HIF1A-AS2 NC 41/ HIF1A-AS2 mRNA HY 523k 7K F
o (1.19+0.07), 5 HA K EHEES (P>
0.05), AS2 i Fik4H HIF1A-AS2 mRNA ik /K F
H(210.17+38.69) , Bl @/ Fas A4l (P<0.05),
HIF1A- AS2- shRNA1. HIF1A- AS2- shRNA2,
HIF1A-AS2-shRNA3 ) HIFIA-AS2 mRNA 23k 7K
35k (0.23+0.01) . (0.45+0.02) . (0.40+0.04),
WEMT2 AL (P<0.05), ViHH LncRNA HIF1A-
AS2 i ik K TR BRI YR )

6 Z1 41l RT-PCR il mRNA FRIAE5 R WK 1,
MM, WEESME, HIFIA-AS2,
MMP2 fil VEGF165 mRNA &k /K P i 1 (P<

2078

0.05). SHIFEFAMILE, AS2 Tl FIKAM HIF1IA-
AS2. MMP2 Fl VEGF165 mRNA 14 23k /K - i 35 44
Jim (P<0.05), AS2 THL4H ) HIFIA-AS2, MMP2 I
VEGF165 mRNA 15K i E AT (P<0.05) .
2.6 Western blot 7R [A335

R WE L, SEA4AML, 5554
MMP2 Fl VEGF165 i 1R B KB E I (P<
0.05). H5HiAESFAHMILE, AS2NC TH4M AS2 T
PR MMP2 (925 3Rk K7 B 3 FEE (P<0.05) ,
AS2 1 KR4 VEGF165 By & 1 Rk K3 (P<
0.05), HAKUH MMP2 il VEGF165 H)4E H/KFJC
B2 (P>0.05),

K v

A 5T 38 1 # E LncRNA HIF1A-AS2 3 35 Fl
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TR, YL hMSCs 400, 455 & B LncRNA
HIF1A-AS2 i F ik fi oE 40 Ao 38 58, P9l 4 A g 1,
PERAPEE R EA O R, KW Lo-
cRNA HIF1A-AS2 {23F hMSCs 40534k A hl B 4 .

BB A S RRE A BTN BT 4
JRIIRRRE ), PP B A R R TR A —Ah iy
FEFARZ T ) MSCs 1B R 2HZUE 5 1) B4
MOlIR, meusfedba A, AN TFAREAR, 7
HATHMTEBRETRIEEEZ/EMN ", A
WF9E MSCs 78 80 H oA 72 ML KA 26 R F— HL
SR T ARSI S . TSR, IncRNA HIF1A-
AS2 3 B F A2 S8 HIF 1-o BB, M fish 2
AR 0048 A B R 1 R, Bl — R AR Y I
A, {H HIF1A-AS2 X MSCs 2k B4 FAT 5
HE— &R AR i AR S LncRNA
HIF1A-AS2 ot RIX TP, Y hMSCs, FAH
LncRNA HIF1A-AS2 X155 8] 75 4 hi 5o fL Al
I A8 A A VR LA o ARBFFE AL T LncRNA
HIF1A-AS2 X%f hMSCs 15 J7 . 8 T A5 46 LR Y 52
M, Z5H R, 15 LncRNA HIF1A-AS2 BEG{E
it hMSCs 38 58 FNE5 AL DIAR, $IHI hMSCs M9 T,
M T3 LncRNA HIF1A-AS2 J5fE A, 2/~ Ln-
cRNA HIF1A-AS2 BAA RSB b e, X5
Chen 5§ "' MUMFE 45 R —3K .

MMPs J&—Fl R FEG A 25 (i, 7T R A
EH, SRR AR A A W R R R S 5
MR " MMP-2 2% [ 14 -1 WL ) 3=
BRI SRE N, AR . R RARKE
TEEAE A RN g K N T 320k, FFReRON
MMP-1., MMP-9 il MMP-13 " ' A 2 ¥ %k i
MMP-2 Fi1H: Ath J5 57 43 i 25 11 il A 5 J5 i 7 28 1 ot
B, BEEHIERS WS EER AR Y Xt
HEW MMP-2 Al e 5 T BB E HA NS R, A0t
REERER, 17335 LncRNA HIF1A-AS2 BES {2
7S 09 hMSCs H MMP2 mRNA FI7E 119 %3k,
MM T3 LncRNA HIF1A-AS2 Bk 2375 MMP2 1)
# ik, #78 LncRNA HIF1A- AS2 fig fi% 18 i 4 15
MMP2 (RS 5B BEHAESR . VEGF 26T
i E R A AR KT 2 —, BT A4
WA IERS R A, CsE I A5 M (R R B AR
PRI 400 2> IE W SCHkHRIE , VEGF & AR
HENRIBCE BT SRR T BB AR R AL
WS R A 2 2 AR R VEGE &
577 fa B2 M, 7T 50 40 M MSCs 12X

i, FEEREETREEREMWMER 2 KRR
25 7R LncRNA HIF1A-AS2 1+t 2635 4H fE 8 T = 12
PERE % S 19 hMSCs 1 VEGF165 mRNA Fl1#E 1Y%
ik7KF, H LncRNA HIF1A-AS2 T4i4H VEGF165 11
Tk BERAT, 278 LncRNA HIF1A-AS2 RE6% 3 1
W VEGF165 135k, I8 2R P8B4 Al A5 A=
B E

25 FARAR, LncRNA HIF1A—AS2 AESSE 40 i 1
FEAVESALEE TR, FRIRAM T, {28F hMSCs 21
LA R BB 4L . LneRNA HIF1A-AS2 it F5 4514
Jin MMP2 1 VEGF165 (13635 KF-, HlEs & 4 A AN
MAE AR, A PR sk i 4 20 A SR SR

S 30k
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