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WE : B WA DEA-RNAB AR 5(SNHGS) ARV R S0 TR T a0 s E 9-4cA= 0 = P a9 1E R
FiE REFFRF RN AR T @R E >, RERELEE S, Western blotting i& ) 5%, B 47 &4
(OCN.OSX.COL1AL) &k atasf Rk &, HFLHEfrmitsh i (ALP) M A B 2R, SR AT 2]
A B4t RS (QRT—PCR )M SNHG5 #2 OCN mRNA A8 & ik F, FramIRALL A W40, 5 14 F 8 SNHGS
KA, RAR TR, FlE#AREHEF, B0 OCN, OSXZ COLIAT#HE Gt ks, Al gk, &
M OCN, OSX. COLIA1ZSNHG5 mRNAAAX &IAF, KA X 20 I A 20 08 £, FF42 M Caspase—3 7&
M, R REHIFESHI4RBOCN.OSX L COLIAl FO M AR TR THESEH 7 APEFI(P<
0.05), FFEFTRHTHEFW(P<0.05), REFFH. H#IFEFHFTR. FFEFH 4 RGALPFfd Fi
FIEWE, ZFAGTFEL(P<0.05)., REFFTFFEHIRFIRF5R .5 7R % 14 R4 SNHG5
F» OCN mRINA A8+ & ik B WA ) 34532 %1 7F 3 (P <0.05), ## RE 45, A4SNHG5 mRNA A £ ik
TR, ZFARITFEL(P<0.05), M43 R )E % 14 R 23540 OCN,OSX & COL1A1 mRNA Fo & & 48

it F R BAK T AT IRLE(P <0.05), @iEEJ R¥)E 5 14 R 320 ALP 7&Pefe & F4n U FAR T 2T B L8( P <0.05) ,
320 40 IO T FAm Caspase—3 B Z THBLAL(P <0.05) . 4518 SNHG5A L B #L18 FR T a0 f kB -1t An
T, THEER REBANE A KR TARACAE R, A REAE B RSN G08 I RARRT e

KR . BB DEAERNABEZARS ; FHMRAAR T@M; HMF

FESES ;. R580 XERFRIRAS . A

Small nucleolar RNA host gene 5 involved in regulation of bone
marrow mesenchymal stem cells differentiation and apoptosis*

Hai-tao Jiang, Ji-wei Zheng, Fang Li, Kai Zhang, Ying Qin, Jiang-lan Xia, Jin-hu Sun
(Medical School in Oral, Xuzhou Medical University, Xuzhou, Jiangsu 221018, China)

Abstract: Objective To explore the role of nucleolar small RNA host gene 5 (SNHGS) in regulating
osteogenic differentiation and apoptosis of bone marrow mesenchymal stem cells. Methods Osteogenic
differentiation of bone marrow mesenchymal stem cells was induced by osteogenic induction solution. The protein
expressions of OCN, OSX, and COL1A1 were detected by Western blotting, and the osteogenic effect was detected
by alizarin red staining and alkaline phosphatase; SNHGS were detected quantitatively by PCR; The cells were
randomly divided into two groups. The expression of SNHGS was knocked down in the experimental group and not
in the control group; OCN, OSX, COL1Al, and SNHGS were detected quantitatively by PCR; The protein
expressions of OCN, OSX, and COL1A1 were detected by Western blotting, and the osteogenic effect was detected
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by alizarin red staining and alkaline phosphatase; Apoptosis was detected by flow cytometry; The activity of

Caspase-3 was detected. Results Osteogenic induction was successful, the expressions of OCN, OSX, COL1A1,
and SNHGS increased (P < 0.05). After effectively inhibiting SNHGS, the expression of OCN, OSX, and COL1A1

in the experimental group was significantly lower than that in the control group, the activity of ALP was lower than

that in the control group (P < 0.05), the degree of mineralization was lower than that in the control group (P < 0.05),

the proportion of apoptosis was higher than that in the control group (P < 0.05), and the activity of Caspase-3 was
higher than that in the control group (P < 0.05). The results showed that after inhibiting SNHGS5 (P < 0.05), the

osteogenic activity was inhibited and the apoptosis was accelerated (P < 0.05). Conclusion SNHGS participates in

the osteogenic differentiation and apoptosis of BMSCs, which may play a promoting role in the development of

osteoporosis and become a new target for improving the treatment of maxillofacial osteoporosis.
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B BT P A — i AU R e Y B R R
, WA AN E Y, Z ] R

RN E E B, ORISR SRR
W vERE . BFSERBT, i BB AN E B S
P SBH WNA e R RN B R R R ARG,
WG DA Ay TS B B A R O A A B v i — A DG B A
RO WEIERE, T FAGE X 11 A AT A
RIS B R A B Y, DR I A R
A 8] Bl 58 B VA S 0 DR 2R o BT L4 1 R B A X
e PR 248 5 a0 s 2 . OB AR B S A5 BIR 2P
Je . P R A B B O S, BETEAT
GERIRWY B ) A ST A MY S o A S B
VAL, AT BUE BB A AE o K 8 R g Y
RNA (long noncoding RNA, IncRNA ) REXRGLHmE
BREME 2R R, BORBEZ IR R T
IncRNA 7E A 45 1 J50 i A3 0 76 N 1Y 22 Fh R Hh #Y 1
JHT ok K17 /N AT RNA i 3 B [R5 (small
nucleolar RNA host gene 5, SNHGS) E— LT 6q15
Jeftfk b, KB 524 nt () IncRNA . CA BF5E & 3
SNHGS 158V e vb e 4 IS, T 7e i A L
HEE ISR AL, A Rt — s . AWFSEIR
Pl 8 7% SNHGS X5 i 18] 78[5t 1 240 1 2 A6 A0 98 T )
PHEAE R, A e Rk AR AR T Y AR
LIPS

1 HHES T

Wt

CE BB 8] 78 5T 40 i (hBMSCs ) (P S8V A= 4
B E R 7] ), a—Minimum Essential 33 73 3% ( 38 [H
HyClone A ] ), JHREE F B . W2 56 22 vl (PBS) |

s

]
H
Ef

1.1

JEA4 Mg . BB R . HE R (EE Gibeo A H),B-
T BE R L ZE Kb PLIR MR 96 R 20 4% 2 R
M4, 6- Pk Ak -2 A BLmg| Wk (35 [E Sigma A W] ) ,
TRIzol ( 3 [&] Invitrogen 2\ 7] ) , Prime Secript RT Master
Mix i 5 £ ( H A TaKaRa /A 7] ) , SYBR Green 5 i} 2¢
J 5 1 PCR R ( H AR Osaka 24 ] ), OCN, 0SX .
COLIA1.,GAPDH — 4T (% [# Abcam 23wl ), il 14
1% it (ALP ) 1 P A 0 3k 7] & (e o 2 A= ) T2
FEPT) SR PR TR I R & ( H 7R TaKaRa 23 Al )
Caspase—3 7 Al 3771 £ ([ 7F Best Bio 2] ) .

1.2 WARFAE

121 e s g o5 7 o —Minimum
Essential 55 38 2= h il A 10% 6 4= L . 4 &=
100 mg/L . H 8 % 100 w/L, 7E37°C.5% A ALhx ks
FA TSR N CERER T T A, R 3 Rk 4R
T 1 R BE AL, Y A 35 B 80% ~ 90% Fill A B
R 2 B i A 10 mmol/L B - I #E 2 . 100 nmol M
FERMN 2 200 wmol/LHTIR MR . L 04k 14 d,
(ERPNUIE SN S g7 A S =

1.2.2 2a o 5% 4 R 428 i il Lipofectamine 2000
TR & AT A M e, B LT 24 R 40 i E AT 5
B, BRSNS < 1004, YLt A
W B 35 MLh 85 3R 3%, PBS sl JG I i 15 77 3k
THUE LK, R T ML VE R R, A G A T
(AW : JH 200 L Opti-MEM Fi B¢ 4 wg STk ; B -
1200 wL Opti—-MEM #% % 10 pL Lipofectamine 2000) ,
A BIRERRIRS), HE 5min, WHB W
MAZ AW T, BRIES, EiRHE20min, A
e Qe B LR R FR b, 6 h JE e 4
Rigedt, AREEREFR 24 h G MR L YL ROR . ndl: #%
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PR, A5 /AT RNA A ESED 5 081 8] 78 00 T- 40 M8 o AR A T2 i) S

Yt Jg % J¢ RNA (SH-SNHG5 # 1, SH-SNHG5 # 2,
SH-SNHG5#3 ) JI Tl SNHGS % ik , ¢ sh-RNA
(sh=NC) 1E Jy BHYE X R . 5% Gt sh—-NC Sl xf B, 5%
Yt SH-SNHG5 # 1 H 5254 .

1.2.3  Western blotting # ] OCN.,OSX % COL1A1
Fafaski s MRMEMBRGEEAR, &

10% . Jot FH 1 192 40 — 50 D 04 1 e o Mg Wb YK 40 5
FrH R R R ORI, FS, R % B 7E 5%
AR AW L h, 4°CFARREE—PIdR, K5
“YiWE, I GE ¥ 5R AL 2E KOG KI &R FE it
T fE . DL GAPDH b X B8, Kl w175 S 1 e
Fe BB 555 14 K OCN . OSX K COLIA1 # [ AH X 26

Py i g8
124 EHRATFREIER N (QRT-PCR)ER

SNHG5, OCN, OSX, COL1A1 mRNA #8 % % ik &
TRIzol i 77 42 B hBMSCs & RNA, HRIE 3045, il
H Prime Script RT Master Mix i 7] & E1 7007555 . 9k
J& i FH SYBR Green 52 B 2¢Ot 22 # 1l IR ¥ #F ABI
Prism 7900HT %% 56 5E & PCR X #4733 # 5% B 4 il
BERN . RN ARZFR : 1B KRN 14 pl, M-MLV
it 2% vh i 4 L, RNAFEHPHIF 1 wL, M-MLV ¥ %%
SEWE 1wl FO Ak 42°C HAE M 60 min, 95°C
A8 PE S min, 4 CiB kK5 min, qRT-PCR §" 3 & &
7 5xSYBR Greenl PCR 2% 113 10 pL, 1E[0 514
(10 pmol/pL) 1 pL, K17 59 (10 pmol/pnL) 1 pL,
dNTPs (10 mmol/L.) 1 L, Taq [ (3 w/pL) 1 pL,
¢DNA 5 pL, ddH,0 31 plL; M5 AF: 93°CHiAR P
3 min, 93°CAE M 30 s,55°CIE k45 s, 72°C 4EfH1 45 s,
40 NEFR . R 2 A U S ST A
SNHG5 1 OCN mRNA A0 X% 235, UL KRG YL 546
14 KX OCN, OSX. COLIAl mRNA A X%} % i& & .
GAPDH F1U6 73 HIVE R NS X ], A5 /08
B3, 5IFsInEL,

125  ALPEMME  XFH LS IR DL REE G R 1
% 41 hBMSCs #EA7 mUH 0755, Bl 5 220 T 24 4L
B (1x 10° A4 AL/ L) o 25 BR 35 7 2%, JH PBS Bk %
3K, 4% Z B W E E 30 min 5, BRI, B
FL I A RS ) 4 B ALP S (5 5] 38 O %2 4 30 min
PBS #h Uk J5 FH 8] B 62k BB WA . S T Rl
ALP % % ) % 5t % 3k, Y6 PBS ¥ Ut 40 it , & fL
A 100 WL 1% #h $7 38 X-100, & F vk I 24 i
30 min, IR 2) J5 Y5 40 2 R . B 0 10 min

%1 qRT-PCR3|#F%!
A EIE/RS
51551

2R B /bp

1E] : 5'-CGCTTGGTTAAAACCTGACACT-3" 22
SNHGS )

JZli]: 5'-CCAAGACAATCTGGCCTCTATC=3" 22

1EIA] : 5'-GGCGCTACCTGTATCAATGG-3' 20
OCN

JZ 1] : 5'-GTGGTCAGCCAACTCGTCA-3' 20

1EM]: 5'-TTCTGCGGCAAGAGGTTCACTC-3' 22
0SX

JZ 1] : 5'-GTGTTTGCTCAGGTGGTCGCTT-3" 22

1EM : 5'~ACTCAGCCGTCTGTGCCTCA-3" 20
COLIAI

JZ 1] : 5'-GGAGGCCTCGGTGGACATTA-3' 20

1ETA] : 5'-GGGCTGCTTTTAACTCTGGT-3' 20
GAPDH

S : 5'-GCAGGTTTTTCTAGACGG-3' 18

1E[ : 5'-CTCGCTTCGGCAGCACA-3' 17
U6

S 5'=AACGCTTCACGAATTTGCGT-3' 20

(4°C, 12000 r/min) , B b 3% 5 B0 R 75 09 . AR 9
ALP 3% P A 38 7] & 0d B 5 1 IR A 96 fL
M, 8 25 X BEFL b o i FLOFD 7 09 AL , 423
7 B Uk B A5 28 i RN i SR, 37°C kLI
15 min J&5 , T EE F5 1L 405 nm 3§ K &b 0 2 W% S &
fH. SCHE A 3, ficJ5 R4 ALP f 6 M X, 1t
A I W ALP T 1

12,6 HE e hBMSCs JH 4% £ B W R K
flE, 2% 95 R L YL@, W [ W, 1 x PBS o
Ve A 2 Uk, O B R OSSR L e i
hBMSCs 516, A< S2 50 M hBMSCs Hr 43 125 36 K 21,
FHAEAL 7S S B BE 22 pP W BE H 1 h, 7E 562 nm i
KA PG R oD, Zhlbrueihdk, T8 AE
VT SR 5 5 14 RIGR LMk

127  mX@mpRAanamed s BUE T8
K2R 4 AR AR, 7 R 6 R 2 (sh-NC 41) 5250 41
(sh-SNHG5 # 1/2/3 41) . K 9 2H 48 1 4% 2 x 10° /4L
() % B PP T 6 fLIG AR, A 32 3 % 2 mL,
IR AR 48 h T, T A Rl A B A 3 80% ~ 90% A,
P51k K535 . PBS w3 3 i M A T Ak 0 A2 4
UUYE , INAGE 5 (1) PBS HE 240 AE , PRV O Je i s 4
MIUTHE . AT B 70% B (JeK 2% - PBS = 7+
3)4CHEREE, A 100 pL RNaseA ¥ i 5 2 4l
L, JECAE 37°C K W 55 TR #A 30 min, fiTA 400 L i
P (P1) 44 (%, 40°C B G % B 30 min, WEE 45
FJE PBS e 2 ko R AR A A A AT A . 3t
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20 A4S 6 D% 4 488 nm,  FH % > 560 nm 1Y 3
B A AL I P2, ] — Ky 515 nm 938 47 8 A%
Kl FITC 980, TR Y RS 14 R -4,
1.2.8  BEIK S ) B X B4 Caspase—3 2
90 wL 24 i 2% vh i 241 hBMSCs, #RJ5 10 pL Ac—
DEVD-pNA Kb A I 24k . =R HE2h )G, &
it AR SO 22 405 nm %A b B O BE(E, SEER
3R, Ka&% YL J5 55 14 K Caspase=3 16 P o
1.3 HitEHE

A 23 B SR H SPSS 23.0 Gt dkfy . iR
AR = bRl 22 (x+9) KoR, B4L LB K56
BUCH AT E . Y AN TR SRS 04 L 3 T B AL DX
TR I 0, dE— 25 W LA LSD-t K
5. P<0.05HERAGITFE L

#HR

BEFSHEERBEEAHEMNRIEZEMNILER
Western blotting £ I 25 R W75, BUE 75 S0l
BREH TR, BESEH 14 KU OCN, 08X K
COLIAL & FIAH X ik & LA, S BlEpLIX 4 it 1)
T2, ZRAGIFEE X (P<0.05), #E—%
PP L, 4 LSD-tkudy, WHREH 14 R TS
JE A T RABCE SR (P <0.05), BFIEETRKE
THEBESA(P<0.05), WE1ME2,

2

2.1

iRl

IR B4R

OCN 99 kD

0SX 428 kD
COLI1A1 33 kD

GADPH 335 kD

B mMEBESSHEEREEANRE

2.2 WMEFESHIEALPEYMERLRELLE
[ 7 1IN S 7 - TR NI i 7
14 K ALP 1% M FN 96 2 200k B He A, B AL IX 4 31T
()7 225001, 2R A G2 X (P <0.05) . #F—4
WP L, 2 LSD-tha e, W55 5 14 KA ALP %
PEFIPE R 200 R T E 15 58 7 RAUCE 75 S0
(P<0.05), fHi%EFH 7KK T REEFA(P<
0.05)(W33). BBEHFH 14 RE R EARE

*2 MBHESHIEOCN.OSX.COL1A1 EREXFRIEE

Lk (xxs)

BRI 1.000 £ 0.100 1.000 = 0.100 1.000 + 0.100
SRR

" 1.652£0.162Y  1.810+0.1827  1.702+0.1737
PN
SRR .

2301 023272 2266 +0.2227%  2.156 £ 0.20172

14K
Fii 42.335 40.106 38.042
PiH 0.000 0.000 0.000

I Q5 CEE AT, P<0.05; @5 MB35 7 KL,
P<0.05,

W 32 o, R W ALP 36 P BT E5 R DL 2, il E
i vEsE s (UL 2.3) .

®3 HMEBSIEALPEERERLRELLE

(x£5s)

R 5 T 0.123 + 0.026 0.158 + 0.028
BT SE T R 0.180 +0.027" 0.448 + 0.068"
B 5 14K 0.242 = 0.040"% 0.731 +0.13972
FiH 10.488 29.971

Pg 0.011 0.000

1 OS5 B E ST L, P <0.05; Q5 BATi5E S5 7 K I,
P<0.05,

EREFF14d WEEF 14 d
B2 MEFSHEALPLBER (x20)

IEHHFR 14 d I 14 d

B3 HEBEESHEHERALBER (x20)
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4 21 STV , 47 /A RNA T FSEIR S b0 ] AR T AL 43 F P 3
2.3 BEHSHIE SNHG5 #1OCN mRNA 131 & *5 HLAREBHAIESNHG5 mRNAEN K& B LR

KERE

qRT-PCR K I 25 om0 B 5 S0 L
BREIR NEBEFHEIR NEFHEFHES K.
BT R U 5 4 14 K SNHGS . OCN
mRNA M XF 5 5 i, Z R HLIX H T 2
S, ZRA G E X (P<0.05). SNHGS Fl
OCN mRNA A XJ 3= 3k it B if (1] 4fE 7% 3 5 7t & o WL
FAFE 4,

£ 4 B BIFESHIE SNHG5 1 OCN mRNA HE3t RizE

tbg (x£s)
j} SNHG5 mRNA OCN mRNA
I ST 1.000 +0.173 1.000 £ 0.151
JUEFE S 1R 1.201 +0.275 1.297 +0.229
EFERH 3R 1.716 + 0.281 1.755 + 0.302
EFERH SR 2.080 0.511 2.071 +0.380
JEFESHE TR 2.478 +0.389 24550417
BT 14K 2.951 = 0.466 2922 +0.634
F{8 12.399 10.443
P1E 0.000 0.000
40T L sNHGs
331 = ocN
30
@g 25¢
®o207
= 0
05

0d 1d 3d 5d 7d 14d
R SRR
E4 SNHG5F10OCN mRNA X &RiAEREATE I EE

2.4 FHRANEFRAEEHSNHGS mRNA 3T &R
BELLER

YRR FORL S, sh-NC 41 . sh-SNHG5#1 41 .
sh-SNHG5#2 41 & sh-SNHG5#3 4H ) SNHGS mRNA
AR IR ILER, S REHLIX AT 5 22 50 A,
ERAEGITEE L (P<0.05), #F—LHH L,
22 LSD-1 K 1, sh-SNHGS5#1 2 . sh-SNHG5#2 2H
sh-SNHGS5#3 41 i) SNHGS5 f4 A X} & 35  {IK T sh-NC
H (P<0.05), 455R LW 5 YL sh-SNHG5#1/2/3 0]
R ARG 1B 18] 78 0 T 40 8 SNHGS ik, Horb L% e
sh-SNHG5#1 e b ik & . W3R 5.

(x+5s)

Eivill

SNHG5 mRNA

sh-NC 21
sh-SNHG5#1 21
sh-SNHG5#2 21
sh-SNHG5#3 41
Fg

PAE

0.999 +0.157
0.180 + 0.031
0.221 + 0.042°
0.290 + 0.0707
56.044
0.000

1 15 sh-NC 4L b4, P <0.05,

25 HLIFE 14X OCN, OSX., COLI1A1ER

X RIEE LB

W 20 40 M 5% gL TR IS 56 14 K OCN, 0SX,
COLIAl EHMX R BB K, &K%, Z25FH
Gt E L (P<0.05), LR AT X . WLES
£ 6,

XA S
OCN 99 kD
0SX 428 kD
COLIAl 33 kD
GADPH 335 kD

E5 HEARRHERMEEXEANENRIEE

®6 HEARRMEMASRENRSYERBRMNRILE

b (xxs)
205 OCNZEH 0SX & COLIA1EH
poyist::l 1.000 = 0.100 1.000 = 0.100 1.000 + 0.100
SRR 0.380 = 0.035 0.323 +0.035 0.415 +0.039
t1H 10.118 11.005 9.434
P{H 0.000 0.000 0.000

2.6 FELFEAIEE 14RXOCN.OSX.COL1AT mRNA
I RIZELE

WO 420 M 5% Y 0 ORE I 5 14 K OCN, 0SX K&
COLIA1 mRNA AHX} A5 AL, & K00, 2 7 A 45
2R L (P<0.05) , SCE AR T XTI . W& 7,
2.7 YHBORELFAIE ALP B ERE R ARELE

YA AL YL JT 565 14 K4 ALP ISR L3, 48 of
By, 22 A Gt X (P <0.05) , 5256 41K T %t B8
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R7 FHEELBEPIFEE 14K OCN.OSX.COL1ATMRNA

HEXREELRE  (xxs)
X R 2H 1.001 = 0.228 0.999 +0.216 1.000 + 0.169
S 0.344 + 0.069 0.402 +0.074 0.384 +0.093
t{A 4.766 4.521 5.529
P 0.004 0.005 0.003

HWF8) . ALP YL R IR, 54 sh-SNHG5#1
JEH 14 K, LU 4] ALP YL (0 I i 7k T X BR 4L, 4%
SR ALP TEPERRAR, SO0 B o AR AR T X
TR (DL 6) o A1 A sE e J5 57 14 R 4196 LTk
i, &tk 8, 2R B 5% X (P<0.05), S5
AT X IR (WFE8) ., 45 F M F I8 SNHGS 7] L)
W 5 4 ] BMSCs 19 & 1n 40 Ak . #H R Qe g 1
7N, Yl sh-SNHGS#1 J5 26 14 K, SZ 06 20 41 By s 4 9

R TR AR (UL 7)o 2B S 56 4 85 5 - DL AR A
DR AR BE ARG, AR KT B AR T X RE A
R8 ML RMIETAEALPFEM R EHEELLIREILR
(x£s)

Xif R 0.240 + 0.058 0.669 + 0.165
S 0.106 £ 0.018 0.218 + 0.053

t{H 3.800 4.512

Py 0.010 0.005

it i 4] LA
E6 EERFAEALPSRBLER (x20)

S

popiEil '
B7 HEEBEHEHRRIFBER (x20)

2.8 TAMAAT Z I Caspase-3iF Lk

A AR S B A R BRI B OE TR
Fl Caspase—3 WML, &R, ZRE%1T
RN (P<0.05), LKA m XA (g9,
SNHGS FEP N Ji, B2 491 K e 390 0 0 4 i 1 o
B3N, LA 8,

RO THAMAAET ZI Caspase-3iF L E

(x+s)
X AL 2.659 +0.270 1.000 + 0.159
SEYRAL 11.027 + 1.015 3.496 + 0.835
18 13.795 5.087
PfE 0.000 0.004
10°19 10°1
1071 1071
T 10°9 . T 10°
~ 0 S =100
Tt At < 10*9
REISTVEE A (e 3 10°
= 1074 at = 1074
0 0 Sk
0 100 10° 107 0 100 10° 107
Annexin-V FITC-A Annexin-V FITC-A
Xif B2 U
E8 R LR
3 it

Wi A BR N T2 W AL AR, - OB AE 19 A
o AR T Sl G 3 I B TR A E B — T IR B
VAP NER: S LIPS = P ¥ R A e M AR TN TR R VR EN
B OF JRL B35 RE T B e O e 2F TR I A
ORI A B R T B 9 R R
R AR AT R B 45 45 RE T I, 0 10 M o e R g 1R S0 72
TE MR SR T E R Bk A, B R e o AR T R S 2K
SR B0 E BB AN R T R A I A S Re 4B S —
KRB MUBOR Sy R B gh 8 IR B = KA
SR BB B 2GR R

A7 AR R AL T ik R WA,
AL B IR A ) 5 CRCRA T R s R MRS R 2
PRIIAST BRRRERIA YT BT AR (RS | 4R A
2D R ) A0E R R HE R CHOIR S5 IR 3R 9 1
o Horp TR ER A O R UL YR T 25, o]
AE 5 BU™ B RO AIE RS0, TR 1 R, R
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VUG, 25 /AT RNA 15 2R 5%

L ok
(=gl

0T AR B PR TR R

Wi 1 ff 1E K T RE, T LA 4T ik S AT ik
F5 A5 0k % B2,

B B) 78 5 T 4 i 5L A 1 3R R 2 fig A4k
AE Ty, 6B B AN GE (1) HF R i % O E B MR
FH o BRI, ) R D) 7 5T T A8 AR R R 1 T A AL
il A B F 52 = B B A E (9 I RIG IT K . E B
I 75 5%+ 40 i 2 PO A A B A R R 20 L, A
AR . w2 m sy Aene Jr o BB I s
T4 M T LLor b Z R ) e i A s R, AR L
211 O = 1 A T O = 1 O = v [
F0 5T 40 M A R OB RARE 1) & rh B AT L
PG, T o e T 7 01 00 B 0 ) R 4 L
i, A BT ORI B BB I A RO

LncRNAs # 1A iy J2& JIF 4 i RNA 43 F Y 5 22 41
Ry, Z AW 2 W, IncRNAs 1] 1E 5 20 7
FoRBER JIREALCEEAS S ZMEY
TR, AN AE T ERE R A A
A9 1 0T P FE B A R h R o
SR Hor, — S0 2 5 i i Y IncRNA A2
ol RE 2 5 B AN IE o ) 40 : IneRNA H19™ |
IncRNA KCNQ1OT1"  SNHG1 %" SNHG1 # 32 &
S BL i BUR Bt Y IR LN ST = K L i g =
(NEDD4) 5 p-p38 2 [] (1 #H H 1E FH , M1 B {I%
BMSCs 1 53 fL 88 7, H JH 3¢ 35 Bl 5 i UF e AN G
REAR

SNHGS f2—MiiF 6q15 Yetafk . KJE R 524 4%
1R 1 IncRNA . SNHGS B Py BE B 28 7 1R 2 50 h
B3 TR . SNHGS 1 it miR-181a-5p/TGFBR3 %l
I8 i BCH 40 M 3G A, R OC T Rk R,
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