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X £F 4 4 B i 40 18 8 1Y 52 i
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WE HEY WA KAEIESAS RNA GASS ( LncRNA GASS)

IR FORL( pEGFP-C1-GASS) F5 4 SD K lt LT 4t 4
J, RS LT O LR EF e A A A I A 5 e . A5k $RIL
SD R BRC IUBLET 4 20 i, 7% Ak 2B K 7 BL ( TGF-B1) Hlk
HA5E, 43 pEGFP — C1 — GASS 2« B X IR 4 12 11 4
WAL, W F LncRNA GAS5 3 A () i 3k i kL ( pEGFP-C1-
GASS) il It iR AR i 5 YL 4,48 b 5 WSCaR Al . SR 5K
IR ek 5 5 Tl SOV ( qRT-PCR) A GASS T Y Ji J5t iy i
J5( CollAT) I o= LWL Z 4 H ( a-SMA) ) mRNA ik,
Western blot 4387 Coll A1 Fl1 «-SMA & [ 3357284k, MTT 4
D23 FE G o 86 TCF-B1 RIBLO UKL AN =
qRT-PCR 455 1 7% LncRNA GAS5 (93 ik 40 IF % 40 N %
(P <0.05) ; 5 RAM:XT B Fn2s (A xF R4 b, #5441 pEG-
FP-C1-GAS5 [y 5285 4, qRT-PCR 45 5 15 7% 9286 41 ) GASS
FR B BT E (P <0.05) , [ a-SMA 1 Coll A1 mRNA
LR B EFEL( P <0.05) ; Western blot 45 W i /8 5% Y4 pEG—
FP-C1-GAS5 (#2864 «-SMA Fl Coll Al [ FEE B L
FAAR( P <0.05) ; MTT kA6 5 55 32 B 7R 52 06 21 0 JUL i & 4
1M A G BRI AT IR X B A2 X BR (P < 0. 05)
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O WA AR TEA R R = R T 280
O W2 R 1) i i 300 10 S G D 2 AR IO ARR, 2 o B 5
Z2 0 I i B Al RO WL A B — A E
ZERUAE Y o O ILET AL B R AL I A2 4 Sk
IR R A5 538 B 1) S i AR AR 2 B AT 4 &
Az O LB 2T 4E 40 i ( cardiac fibroblasts, CFs) A9
TEALSE ZE ) 2O WLAF 4 ik & A R R P s =
P o BT 0 WUEF 4k % R HLR © A i 2 0
gy -4 F B — 2 K 459 4% % RNA ( long noncoding
RNAs, LncRNAs) 2 5.0 IEBE 1 B A K . A 3¢
Hk S RS, AR KR S 5( growth arrest-specific
5,GASS) TE20 A i 15 58 55 A o A v 7 Y E Y
RS AR, FE O LA 4 AL rh G T GASS (1 iz 1 £
Vo A RS E FRE I AR CFs R BFSEXT 42,
¥ Hl Lipofectamine 2000 Reagent B 454t GAS5 3t
IR i 2 35 J5OKL ( pEGFP-CI-GASS) , M%<l I Y
CFs 45 1% (0 S AH ¢ RNA Fi R K- 22 4k, 56 5
GASS 1e.L LT 4tk b B9V L D LS B 580 ILET
AL BT B B i

1 #MR5FZ*

1.1 EZ2##

Histomorphology and biomechanics were evaluated in 3rd, 8th and 12th week after surgery. Results

Histological

pathology revealed that neovascularization and fibroblast cells infiltration in experimental group were higher than that

in the control group. Ability of tissue healing was better than the control group owing to the formation of typical 4—

layered tendon-bone interface at in 12th week postoperatively. Biomechanics test found that the maximum loads in

the experimental group showed significant superior outcomes compared with the control group ( P <0. 05) . Conclu—

sion The modified BMSCs with gene co-expression of bmp2 and vegf165 may improve the outcome of tendon-bone

healing.
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1.1.1 %%z4  SDFLE 60 H, MM AFR,5 ~7
d #%,20 ~22 g, SPF %%, W T2 B R K2 S0 50 5h W)
.

1.1.2 2% DMEM ;373E( 3£ E HyClone 2
Al) s IR AR M ( 92 Gibeo 2 H]) 5 BRA FBE( 56
WISENT /A 7)) ; Lipofectamine 2000 Reagent TRIzol
BRI ( % Invitrogen 43 7) : i3 %6 ik JFORL ( pEGFP—
C1-GASS) 175 244 ( pEGFP-C1) ,LncRNA GASS 5|
Wy T 015 J5 R I Ji ( collagen [ -alphal , Coll A1) |
o—F# L3N H ( a-smooth muscle actin, a-SMA)

S R B TAEY TR F]) s i sl &
( H 7K TaKaRa 7\ #]) ; Maxima SYBR Green/ROX
qPCR Master Mix( 2 x ) ( 32[F Thermo Fisher Scientif—
ic /A7) ; Coll Al Fiff( F[E Abcam /7)) ; a-SMA
HUR( SE [ Cell Signaling Technology /A H]) ; NS B-
actin FUR( RDUEFEAH]) 5 Pt thF
N AL G EYHARA R F]) s MTT 4
KAl ( 5 Sigma 22 H]) o

1.1.3 2T 55555 ( 22 E Thermo Fisher
Scientific 23 H]) ; 155 3 ¥ R &5 0 AL ( 18 [E Eppendorf
] s AR A 25 B ( FEE Leica /3 F]) 5 StepOne
Real-Time PCR {%( 3[E ABI 2+]) ;5 43606 (12
Implen GmbH /A H]) ; Western blot #H5¢ 5% 35 [
Bio-Rad 2 H]) 5 B TAE G (TR M B L2 AR
Al o

1.2 FHi&

1.2.1 SD LR CFs 09 RR5 mpasz k. IR
9 SD FLEUHBEIFALFE , O 4RAE T WO I, FH 15
Yo R MR Eh 22 W G Pl o /O D IEFE RS 2 S
ml EP & b, 85 71 8y i3 PR & B (AR g = |

R Sl A o 2 2 1) Ak, BT 4R ARG 4 i & T
A 10% 4 1% DMEM 3523 m. 2 h f5 CFs i
B ST I B 77 A I A AR AR KRB ( trans—
forming growth factor81, TGF-31) | H.A: K, it A
37 C\5% CO, RiFefh. dhabiFmIpEit, 22 ~4
AT 3256

1.2.2 S%aeEs  pEGFP-CI-GASS 41: [0
CFs kgt GASS Fe [N i i 2 35 bk, FI ok i #t 5%
ik GASS HfE T BT BRZH: 1] CFs e A28 24
JEORE pEGFP-C1 f) B XT BRZH L AKX GASS A 7
HERER; 25 U REZH: X CFs AR Anf b 3

1.2.3 miedsde B BUERKBIN CFs HRE A
FitEIH Ak, JEAT AN T8 SRR Bl T 6 fLAlh, A
Opti-MEM i ¢ LA 5 55 e AR K29 24 h FRdfl g K

15,73 5% A Lipofectamine 2000 %% %%, [a] pEGFP-
C1-GAS5 3338 4H # i A i ki pEGFP-C1-GAS5 3
F7%% g , 1) BFJ P BR2H 5% A\ 28 28R ik pEGFPCT,
25 N BN VEAR B . 4540 23 IR ESGIR & L # 1k 10
~20 min, & 37 C.5% CO, HMuEE =60 F .24 h
Je PRI B )

1.2.4 qRT-PCR #:#] CFs ¥ LncRNA GAS5 & a-
SMA 4= Coll Al mRNA &% i ZIja%6 2 48 h 5,
K FH TRIzol IE42 U & RNA, JF: | TaKaRa 35 % 5
RN &30 56 5, cDNA. F ABI StepOne Real-Time
PCR RGEEAT RN 4o KR 2544 50 C.2 min,
95 °C .10 min; 95 °C .20 5,60 °C .30 s,72 °C.30 s, 3t
40 ME¥F; 95 C 15 5,60 C <1 min,95 C .15 s. LI
B-actin /E NS, 2 "4 i mRNA [l M X} %35
e SIWIFIIILE 1,

®1 BEESIMWF

H JF5(5°3%)
LncRNA GASS F: AGCCAGAAAATGGGATGGTGG
R: ACTGCACTGTCCACTTGTCA

a-SMA F: TGGCCACTGCTGCTTCCTCTTCTT
R: GGGGCCAGCTTCGTCATACTCCT
Coll Al F: GGAGAGAGCATGACCGATGG
R: GGGACTTCTTGAGGTTGCCA
B-actin F: TGGAATCCTGTGGCATCCATGAAAC
R: ACGCAGCTCAGTAACAGTCCG
1.2.5 Western blot E#m CFs P CollAl #= -

SMA & & fis  YfFEY 48 h i, AR 2l L
AR EURE AL bR FREIMAE AR,
ot B IR B SR VO 0 T P R LUK 3 S B L B
B B TSR 2N 1, TBST ¥ vk J5 1 5% Wi g 5
KB 1 ~2 h, FEH TBST %6 8 min x4 ¥R, #2150
P FE I E . Coll Al il a-SMA —$¢,4 °C %
B, TBST B3k 4 W, B 5% I Rs 175 4 7 B¢
BRI E ALY AR IC A9 — (1 = 10 000) , F 37
CHEIRFEIR 1 ~2 ho TBST 3k 4 W5 , R HI K REBE
W AR AT ECL &t . LA B-actin Ry 2,
T A R S IR S NS LUE S B Y
A k.

1.2.6 MTT i & ik4m CFs #9358 Fi4E7E 96 fL
Mk B4 o AR R AT X EON R 44 CFs JH1L
Joi AESE A B 37 55 b R A0 MR e, 2 1 x 10 /4L
AT 96 fLAk b, B S MR AL, BT 37 C5%
CO, A MIIEFRARIGF7, LI 2 do PRS2
24 h F148 h, FFLAFHINA MTT(5 mg/ml) 10 wl, 4k
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SERESR 4 b SRIG R AL BRI A L
AR 150 pl /4L, il T ERRIK EE% 5 ~ 10 min, H]
BEFRACI 2 490 nm I OEIE . SR EE 3 K.

1.3 Zit=4&3E R SPSS 20. 0 GEit 84y
SINEBHRDL x £ s Foon, BN R AR B 41 22 8] L 4R
K ¢ KT, Z B ECR NIT 203 8T. P <
0.05 F2EFAGI2HE L.

2 HR

2.1 i&{LHY CFs i LncRNA GASS JR3E KA
FeYL st F35 ok pEGFP-C1-GASS i, % i TGF-B1
RO WUSET 420 g A 2 2 ~ 4 A B0, o
TGF-B1 41, qRTPCR %5 5 5 7, TGFB1 HI 5 1Y
TGF-B1 41 5% 4 TGFB1 YEM IE# 41 CFs H1 Ln-
cRNA GASS fyZIEH B IRAR, ZRA i 2 (1
=8.14,P<0.05) . WK 1.

12 T
i 1
9
#o.8
=<
=
a *
S T
<04
:
- |
0.0
TE A gH TGE_R14H
A 2o 1Gr-piZn

E 1 qRT-PCR #ill TGF-B1 #Ii# /5 LncRNA GAS5 &% B2t
HIEWMHE: * P<0.05

2.2 qRT-PCR #& il 5% B % & pEGFP-C1-GAS5
CFs 1 LncRNA GAS5 fIRIE XAk T X200 4 I
R CFs BRI YL F2 ik okl pEGFP-C1-GASS J7 ,48
h JE SR AL , QRT-PCR 25 5 BoR  FE Y T ad ik it
#i pEGFP-C1-GAS5 ()52 55 40 , H: LncRNA GASS5 [1
Feak i 5 BT B AL AN s [ BR LA oA B S T
L ESWA ST E X (F =141.16,P <0.05) .
LA 2.

2.3 qRTPCR #&ill CFs 1 o-SMA #1 CollAl
mRNA §J5RiE  BE 5% 4§t pEGFP-C1-GAS5 2 )5,
W B AE I 45 L RNA, qRT-PCR 45 5 iR, 5 B4
X B N2 0 BRAH L3, pEGFP-C1-GASS 21 a—
SMA Fll CollAl mRNA FikE W B T, 254
Gty L F =20.70.12.59,P <0.05) . UL 3.
2.4  Western blot % #& il CFs 1 o«-SMA 70

CollAl EHFERIE Western blot 455 7, 1655 YL
pEGFP-C1-GASS Z J& , 5 [ % REZH A2 1 0 20
i, N2 B-actin Rk AL, {H pEGFP-C1-GASS
21 «-SMA Fil Coll A1 7K {47 1A H B B 1 o B 4L il
25 DO R ARG, 25 57 298 Ge it 27 2 SL( F =21. 83,
16.29,P <0.05) . LK 4.

5 =

LncRNA GAS5SHIX #ik &

L0 0

FENBA XTI

(=)

pEGFP-C1-GAS541

B2 qRT-PCR #i55%i%& LncRNA GASS Rikgsiy
525 (X HRAL S " P <0. 05 SEAPEXT IRL gz P <0. 05

127 ] a-SMA
CollAl
o
ﬁo‘g *x# *#
T
E{E
04
§
=)
0.0

FAMEA  HMEEXEY4] pEGFP-C1-GASS4L

E 3 gRT-PCR #illl a-SMA #1 Coll A1 mRNA FKiZg 4L
S xt B4 T P <0.05; SPIYER A A *P <0.05

2.5 MTT Lt 3£ CFs By85E BRI 4L 480
WUSET 2 40 ffl pEGFP-C1-GAS5 0.24.48 h J5, 5[]
P HE 41 AN 25 (0 BEZH LA, A e 24 h Fi 48 h
J&i »pEGFP-C1-GAS5 41 1) CFs M4 % 71 B B REAIK,
LB SIS X (F =12.68.27.12,P <0.05) .
WA 5.

3 itig

HRTA O WLEF 4 Al 50 2k 8 (T B
Bi) IR AR WUR R S5 % . b
BB S LR E T S A AT O s,
TR A O LT AL R AR R R AR . T7E
O JILEF EAL T B AR o, CFs (1935 16 34 5 0 AR 6
FRVL A R EERT Y AR EOREEE T,
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4 Western blot ;£ «-SMA 1 CollAl EHFRIEMTL
525 (XTHRGL 4R © P <0. 05: SR BRAL L% *P <0. 05

160 CJ0h
=
g120- Z§ y/
.
0 %§ %& N
FENEA  BEXTEA pEGFP-C1-GASS4L

5 MIT ik #&il%E 4 pEGFP-C1-GASS 5 CFs 1835 N2k
HaEx A L T P <0.05; SEAMEX IR A *P <0.05

CFs WG I35 , 20 AL T -5 4 s 14, HL
SEC a-SMA . T 7 figg J 45 40 it A1 3 o TR 0k — 45 i
URA R I A

LncRNAs J&—FPKBE > 200 %17 R B E
RNAs, 7 85 6 R 70 3 55 AR 3 S5 K 223k
PLAER KT LncRNAs 9% 205 ¥ R HAE#LIK
A AR R B, — e WA T RE A RNA
TN SEF TR TR AR B A S £
240 A Py L A I R € S5 B S . RO
75 Wi, 1% 40 &% By LncRNA SENCR™ 8§ LncRNA
Mhrt 232 | 3 i A5 ST 9 BLZ0 A A B i RS < 0 E AR

o0 S — SO R R L 1 Mhrt S A0 AR
HE&TONAS. Yu et al ™ FEHFSETLT 44k
KB, 32263k LncRNA GASS ] fil i RSN AR 2R
20 B P TG Ak B T 1 2 b ) I 20 20 v DR e D A AR
2,4k, BA SR Y EREIEI GASS 152 Fhl
PERPIE BLACER A MRS, S5 40 5 i
o AW IR TCFB1 il CFs 1% AL 5 f5 , H:
FiK GAS5 FLIEH Y CFs fi%.

ARHFFE R FHBA i F3k GASS FE FH 2844 B f
pEGFP-C1-GASS , #5 JefR M %1 SD 7L BURAY CFs
J5 ,GAS5 ik I 2 5, i Coll A1 il «-SMA 7F
RNA FIEE K LA FRE. X g R iR id %k
ik GASS £ CFs f43% 1k 34 58, i «-SMA FlI
Coll A1 FIK i, FLX SEF8hr i A by 2 5 41 4 b 2%
YIRS o (SRt ik GASS J5 WM CFs 1y
BB A, BARHLR R I, (A SCik ™ 4B GASS
ATLAAMH] miR21 SR a0 i s A = A
HIE g F ik GASS & G EUHE T 4 IR 5 1 il
( matrix metalloproteinases, MMPs) {9 J} 75, {1 MMP-
2 .MMP-9 , HERA A F Tt — 2515

SRIMXT T LncRNA GASS ¥ 45 1% £ [a) |81 i 7 I
AFRSE, U, GASS X CFs 5% 0 1) i W1 ML 11 &% 3
% ,GAS5 5 microRNAs [ #E [a] /I OC &, DL K AR
SEHG RS SR LIRS B A5 R S . ARSI
% pEGFP-C1-GAS5 42 CFs, GAS5 7E CFs H 3
KTFhiE (45 CFs TG4k 38 78 B 0 F F%, A B o -SMA
T Coll Al fiR 3R 1K, £ W] GASS Ay IE 2% ik Al 410 il
CFs [R5 fL34 58 L 3IX B W HE5E LncRNA GASS [)1E
MU PR T IR, [R]0s R A 52 0 LT 4 A 4B
()77 1] o
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Effect of overexpression of LncRNA GASS on proliferation and

activation of cardiac fibroblasts in SD rats
Zhang Jiaguil’2 ,Tao Hui'?,Shi Pengl’2 ,et al
('Dept of Cardio-Thoracic Surgery, The Second Affiliated Hospital of Anhui Medical University
Hefei 230601; *Dept of Cardiovascular Disease Research Center, Anhui Medical University, Hefei 230601)

Abstract Objective To transfect the cardiac fibroblasts ( CFs) in wvitro with the overexpression plasmid pEGFP-
CI1-GASS, and investigate its effect on activation and proliferation of cardiac fibroblasts in rats. Methods Cardiac
fibroblasts were extracted from SD neonate rats and cultured. Transforming growth factor81 ( TGF{31) was used to
stimulate their proliferation. CFs were divided into pEGFP-C1-GASS group, negative control group and blank con—
trol group. Lipofectamine 2000 Reagent was used to transfected CFs with overexpression plasmid pEGFP-C1-GASS5,

and cells were harvested after 48 hours. The expressions of GASS and mRNA of a-SMA and Coll Al were analyzed
by qRT-PCR. The expressions of a-SMA and Coll Al in protein level were detected by Western blot. The activities
of cells proliferation were confirmed by MTT assay. Results After stimulate cardiac fibroblasts with TGF81, qRT-
PCR showed that the expression of LncRNA GASS than the normal CFs decreased. Compared with the negative and
no-ireatment control group, qRT-PCR results showed that the expression of LncRNA GASS was significantly in—
creased in pEGFP-C1-GAS5 transfected CFs( P <0.05) , and down-regulated the mRNA levels of a-SMA and
Coll1A1( P <0.05) . Results from Western blot demonstrated significant decrease of a-SMA and Coll Al in the
group that cells transfected with pEGFP-C1-GASS ( P <0.05) . MTT assay results suggested that in the experimen—
tal group the CFs proliferation activity decreased significantly than the negative and no-reatment control group ( P <

0.05) . Conclusion Overexpression of LncRNA GASS can significantly weaken the proliferation activity of cardiac
fibroblasts, which indicates that GAS5 can inhibit CFs proliferation activity, and provide the basis for further stud—
ies.

Key words IncRNA GASS; cardiac fibroblasts; a-SMA; Coll Al



