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HE . BE R K& IESHBRNA F 58 EiAEE 1(IncRNA TUG1) M microRNA—144(miR —144)
RIS B I BBk R dm e K B T4k 5 A g #rablgl . 7775 B6.MRL—Fas"Nju £ SuM 4 s JE AR
20 RAe CSTBL/6 & B/ 5 RAEE BAELA TINS5 do # FOKIE B6. MRL— Fas"Nju 2 4ot 4r sefRye AL /)
R24hBZ, FEREORE> 1 mg/LERIAE R AR, ARAR KL, CSTBL/6 RN IEFL, 5 5 AL a4
RE DR A B @A, 2T IncRNA TUGT 26 B4 fe @5, KA LR AT FRAMERE (QRT-PCR) #imlik
IE W K A o 2 B2 2R F IncRNA TUGT A2 miR — 144 mRNAARXT £ A T, R F E 200 K3k A it m
ReLgE 4 5t A NC 2L (B 3R 2 R dm R 4% 4 TR M S BEUA- 3] ) \TUGT i &8 28 (B 3Rk A 4w fe 4% 3 TUG1) (sh—
TUGLE(B 3R R e fe st 2 sh—TUG1) umiR — 144 mimic 28(F/) 3R A I 48 i 445 4 miR —144 mimic)  TUG1iE &
ik +miR—144 mimic 20 (B 3k & 40 JR 45 4 TUGT A2 miR—144 mimic) . MR 3% K F Bk 4 5 1 35 9E IncRNA
TUG femiR—144 6932 % £, KA BEEIE 2 R X5 (ELISA) 4 &84m0 X 5 B -F TNF-a. IL-1B.
IL—6#97K-F, Western blotting A ¢ etARie B -F IV AR (Col IV) (4Fi£ % & (FN) & a3t Rk &, MTT
AN R MIGIEE ST, Transwell It S0 2mfiefZ 240, AXmpeRm SmmpeR =%, ER HEF
LR RIBEL, RSB KL R LR P 8 miR — 144 mRNA AT R A E9 5, IncRNA TUGI mRNAABMTRIA S
AR (P <0.05) . IncRNA TUG1 5 miR—144 3w 454 5% 4, NC4, TUGI & kx4, sh-TUGI 4L,
miR —144 mimic 21 . TUG1 it & & +miR — 144 mimic 212008 TNF—a, IL—1B, IL-6/K-FIbdk, 2FA %t EL
(P <0.05) ; 5 NC4LIb3k , TUG1 if & ik 20 TNF—a IL—1B F= IL—6 7K F A% , miR —144 mimic 28 TNF—a IL—1B.
IL-6KFF& (P <0.05), &85 Col IV, ENZ G RAFIE, £FALTFENL(P<0.05);5 NCAUILIK,
TUG! if & ik 40 Col IV A= EN & G A8 27 & £ 2 BAK, miR—144 mimic 28 Col IV, ENE &t Rk 2435 (P <
0.05), &LATE NI S8 Bk AR an e s & e, KR E AN ted oy £, &R ORFE%
BER RBEaAE A 25+ (P <0.05); Q&M E R ABEMLE DA £57+(P <0.05) ; Q&M mieEH T
MBPAZF(P<0.05); HENCLL48hA72hibik, TUGH T K48 hfe 72 h ML 74 7% ) Ak (P <0.05) ,
sh—=TUG1 28 48 h = 72 h 2 .3 78 7& 77 3 5% (P <0.05) ,miR —144 mimic 21 48 hfe 72 h am fL 3§ 5 3% A 3G 3R (P <
0.05) o BLR BN FTR A L am A0AZ R Ao i IR T AR, 2 R %t ESL(P <0.05) ;5 NC2LER , TUGH it &k
2R 4 IAZ S HOR Y (P <0.05), ta LA = FH 5 (P <0.05); sh—-TUG 4401542438 % (P <0.05), A =%
AR (P <0.05) ; miR—144 mimic 2040 i01% £ 834 % (P <0.05). @A T FBEAK(P <0.05), Z518 IncRNA
TUGT R M miR —144 3 d 44 128 B 500 OB D ER R BLAn 0 K B T4k, ) an RO A H IRt A o,
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Effect of IncRNA TUGI1 adsorbed microRNA-144 on inflammatory
factor secretion and apoptosis of glomerular mesangial cells in
lupus nephritis mice and its mechanism

Hong-bo Ma, Yan-jiao Dong, Kun Sun, Shuo Wang, Hong-yun Wang
(Department of Nephrology, Zibo Central Hospital, Zibo, Shandong 255036, China)

Abstract: Objective To explore the underlying mechanism of IncRNA TUGI in the inflammatory factors
secretion and apoptosis of mesangial cells in lupus nephritis (LN) mice through adsorbing microRNA-144 (miR-144).
Methods LN model mice and normal mice were purchased. The mesangial cells of model mice were isolated and
purified for cell culture and treatment. Subcellular localization of IncRNA TUGI was performed, and the
fluorescence quantitative PCR was adopted to detect the expression of IncRNA TUG1 and miR-144 in LN mice and
normal mice. The cells were transfected and then divided into different groups. Luciferase reporter assay was used to
verify the targeting relationship between IncRNA TUG1 and miR-144. The expression of TNF-a, IL-1B, and IL-6
were detected by enzyme-linked immunosorbent assay (ELISA). Western blotting was performed to measure the
protein expression of fibrosis markers. The cells proliferation, invasion, and apoptosis were respectively detected by
MTT assay, Transwell assay, and flow cytometry assay. Results Compared to normal mice, the expression of
miR-144 in renal tissue of LN mice was increased (P < 0.05), while the expression of IncRNA TUG1 was decreased
(P <0.05). There is a targeting relationship between IncRNA TUGI1 and miR-144. Cell experiment showed that
compared with NC group, overexpression of TUGI1 decreased the secretion of TNF-a (P < 0.05), IL-1p (P < 0.05),
and IL-6 (P < 0.05), significantly down-regulated the protein expression of fibrosis marker Col.IV (P < 0.05) and FN
(P < 0.05), reduced the activity of mesangial cells at 48 h (P < 0.05) and 72 h (P < 0.05), declined invasion number
(P < 0.05), and enhanced apoptosis (P < 0.05). Compared with NC group, the secretion of inflammatory factors
[TNF-0. (P< 0.05), IL-1B (P< 0.05), and IL-6 (P< 0.05)] and the protein expression of fibrosis marker [Col.IV (P <
0.05) and FN (P < 0.05)] in miR-144 mimic group were rised, the activity of mesangial cells was enhanced at 48 h
(P<0.05) and 72 h (P < 0.05), the invasion was increased (P < 0.05), and the apoptosis was reduced (P < 0.05). The
effect of IncRNA TUGlon mesangial cells of LN mice could be saved by miR-144. Conclusion Based on the
results observed during this study, it quickly became apparent that /ncRNA TUGI can sponge miR-144, and inhibit
the secretion of inflammatory factors in mesangial cells of LN mice, reduce cell proliferation, and promote apoptosis.

Keywords: lupus nephritis; mesangial cells; RNA, long noncoding; taurine upregulated gene 1; inflammatory

factor; apoptosis
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ARIE B R I 22 Ge MR 21 BRI i i UL 1% O A E
IR =R IMIR . EHIR . BOREA 2,
e HUE N H B PUR S PR S S IE R g 2 S Y
DURRAE B /N BR A5 A (] 8 A6 3 0 14 B 98 453 3 Fr 38
BB BRI 2 000 [H 1 R 2 W, dwak = R
ARG SRR, BT B0 )36 T B A ) 5 AY
TER IR E REIBST Rt T2 e,

K B 9F 4 5 RNA (long noncoding RNA, IncRNA )
R K> 200 MZ T IR . k= H g i RE I 1Y
RNA, - FWH R mgmtee HE %, G214
sl 5 H B G, i REE I i ik BN XS
(50N 55 DNA . RNA % A= S 4k AR AR, A
HOE YW RIS S0HE . S S8Ry ERY,

e N IR PE RNA (ceRNA) 1] DL 38 38 4 M b 45 &
microRNA BT RN Fik, WY A M, IncRNA
HEAEAE R ceRNA 55 4 M 25 45 21 il N K 4 microRNA
RS, SRR TR EI S 5 8 2R A
WeEti

IncRNA 4= fiff i I 3 A 1 (taurine upregulated
gene 1, TUGL) i F Y (4K 22q12, #{E B 5 988 5E A
K BEIE & B, TUGT 18 R G ME 40 B0 MRS H &
FIAFEAEY, MicroRNA-144 (miR-144) 5 Ifil 1 & I
H 5 BRI R AE A 5, 40 2o it F I miR-144-3p
(1) ¢ 3K HE 2% 1 Bf B 2 RE (1 TH R pesh, — 0
KT TgA B I AF 5 & B, Ok IR T IR 1 40 i Y
miR-144-3p 7£ TgA B 9% f8 35 IR DLl h R a6 T+, 3L
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AR TgA B IO Wibr 5 o H H A R B
miR-144 5309 B R I BEJR 2 B A Lo AR
ceRNA FIIE A B8 1k, 3 2o A 0 4% 825 190 3 190 )
IncRNA TUGT (9 Rl i, I 38 i 3 4 92 3 4R
T4 00 2 R AEARIE B R b VR TP

1 RS

1.1 SEEY GRFI 5L

10 J& 14 1 1 B6.MRL-Fas"Nju £ 4t 1 21 BE IR 9
AN 20 H, R E (26.5+1.5) g; 10 i % C57BL/6
fat R METE/NRLS H AR (26.5+1.6) g5 40 [ 7 5 K
2L B Wy A 5 T 30 ) S 3V T HIE S - SYXK (F5)
2019-0056], FEREREFEW . Annexin—V-FITC/PT M Fx
et & A At B E R A R A, Trizol
R & SEI P B SR A T EE SN (qRT-PCR) i
M Wi & AW A R DUR T 5
W BB A BR 2 B, Ambion PARIS™ il #| &
(AM1921) 1 [ & B QR B (P D A RA A,
HEK-293T 4fi i . TUGI-3'-UTR-WT FI TUG1-3'-
UTR-MUT Jiuki g [ 1 pg E AR AR AR
XL 2 iR I 0] & B DUTE AR B A
B2 HE], Pt IV I (Collagen IV, Col V) H A
£F 3% 7 11 (Fibronectin, FN) 3L /& F1 GAPDH $T 14 1l [
A6 SCHAR M B A R /], TBST 22 Wi i F K
HERCEMFEARARA A, IR %5 0B 5
(ELISA) 5 & W [ DU St 5 A W RH B A R A
A, WEWEEE (MTT) W 1 M 8L A D B A IR A
A, Transwell 5] & W B V175 9L 3 A= W) 5 R A A
FRZSF] o i A A B 56 [ DL 5 & IR FE A )
il K G e R AR L 2R A W UBR B B FEER R
IRBHEE (D) A BR 2 A, 8] E BT (Axio Vert.
A B R IR E8 A A ] .
1.2 FHik
121 a4l B6.MRL-Fas"Nju & 48 P41
BEAR AR R /N LR CSTBLY6 /I BUFE I8 07 1 25 1 1 I
35 d. BRI B6.MRL-Fas"Nju £ 45 P 21 BE RS
BRI/ 24 h R a0 PR MR > 1 mg/L
KWRIEFREWH, HRIEERA (n=20).
C57BL/6 /N IEH 4 (n=5)
122 B RAZRBEmies B4 BIEE AR
e B AR 2/ BRORR I J DR i S 4 4K, B /N L ¢

B NEH LR AF A, IRIE 23 B8 B /N ek &R RS 4 i O
aifb. Moy B aifb LB AR KIS U T 414,
SR K B R BB R, AR 400 H 200 H (100 H
I 3 A ] FLAR 09 i 90 v 4% e B e ] A R K e
Bt AE R IR 2 0 0 W — o AU T WL
FE L AU A JFL BT AL 30 min, 445 5E 54 (1) 41 i
FBCH A il 5 7R B AL 20k o R UTIE ) o1
B 51 9K J5 A it 15 95 W T 37°C 5% Ak
WIS FRFE R RS 3%, B 24 /BT O RS SR, 5 d ZE A AN
A% 148, 4 ~ 6 R4 R 4l AL 5 F B /NER 2 40 it .
123  qRT-PCR #&M| % 28 fe o5 B £ 200 KB
NERFOBE M AR P IncRNA TUGT #2 miR—144 mRNA
a9 aa Ak F Trizol 37 & $2 BUIE # 240 AR IE
KA/ /D BR FR AN ) B RNA, 2EAM R
A I RNA 4l B2 FR B2 O RNA 33 5% 5 O FF
¢DNA. K& qRT-PCR i 7 & Ui W1 45 9™ 14 <DNA,
¥ PCR % % T DNA §" 3 4%, 94°C i 2% 1k 5 min,
94°CAEM45s, 56CiIRk30s, 72°CHEfH30s, J
30 RAEH, ZJ5 72°CHE#H 10 min, IncRNA TUGI
%4 GAPDH, miR-144 W28 U6, 51911 Al
G b R 2 H R PR W SE L 1WA
W1, R 27318 IncRNA TUGT Fl miR-144
mRNA B X 3k 8 o

#=1 sl¥57
CIE7RS
JEH 5149751
EE/bp
IncRNA  1EIi]: 5~CTGAAGAAAGGCAATCCATC=3' 20
TUGI J2 1] : 5'-GTAGGCTACTACAGGTCATTTG-3' 22
TE N : 5'-GCGCGCTACAGTATAGATGATG-3' 22
miR-144
S I : 5'-GCTGTCAACGATACGCTACG-3" 20
iEli]: 5'-GTCGGAGTCAACGGATTTG-3' 19
GAPDH
S : 5'-TGGGTGGAATCATATTGGAA-3' 20
IELTRETS 25
U6 CCATCGGAAGCTCGTATACGAAATT-3' ’

JZ ) : 5'-GGCCTCTCGAACTTGCGTGTCAG-3' 23

1.2.4  IncRNA TUG1 3 Zm Ji 52 A Fo 332 5% % B 3R
2L B % fii ] PSORT E. 40 Jfd 5 437 9 3 (hitps://
www. genscript.com/psort. html ) Bl TUG1 7F 4 Jif v 3%
K7 E . R ] Ambion PARIS™ (AM1921) i 71 &
G3 B RE B AR A/IN BRUE /N BR R R A A ) 40 i BT
AR A, s BN & U A SR qRT-
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PCR A6 0 41 it J5% F1 40 ffd 2% P IncRNA TUGT mRNA A
Pk, HARSREE 1.2.3. i RNA22 M 3
(https://cm. jefferson. edu/rna22/ ) Fi I IncRNA TUG1 F1
miR-144 45507 5, 2 J5 1 o B G 2 41 15 5
PR] ST 35 G 00 7 2 1 O R o RO B R AL /N RV ek
R MG F7 . U Kl BN R R
M, K HE T 37°C . 5% A ALER B A R
24 b HEATEE Y IF 43 I NC AL (B /INER Z B 40 i 5%
YL XS IR F S ) . TUG i 263540 (B /IR 22 1 4
M4 gL TUGL) | sh=TUGT 40 ("B /INER 25 155 400 i 25 e
sh-TUG1) . miR-144 mimic 2 (B /NBR 25 15 41 i 4% s
miR—144 mimic) .TUG1 15 Z¢ 15 +miR-144 mimic 21 (&
JINER 22 B4 5 4 TUG T Il miR—144 mimic ) .

1.2.5  ELISA 4| & 20 20 o3& I ik P X 2 B F 44
Fik NCY . TUGL i 3K 4] . sh-TUG1 41 . miR-144
mimic 41 . TUG1 1 € 35 +miR-144 mimic 21 40 il 5% Y
48 hJ7, SR FH ELISA i 46 5% 77 W i 98 3K 38 1A
F-a(TNF-a) . HAMEAR-1B(IL-1) . H 41
IR -6(1L-6) /K-, S50 ™ e 4% R & 150 W] 45 45
A T EBC B 2 A I AN 52 450 nm P82 < Ak 13 1%
JCEEAA

1.2.6  Western blotting # # | & 28 29 il Col IV .FN
Fatast ik E WHENCHY . TUGH i £ikdl .
sh-TUG1 4 . miR-144 mimic 4 . TUG1 it % ik +
miR-144 mimic 215 Y J5 19 B /NER R A0 ML, nA
LU W VK b 2L 6% 30 min, 3 000 t/min 250> 10 min,
WO bW W, 4T SDS-PAGE ¥k , i #4 i & 1 25
Mo BN ASRYL Col IV . FN FI GAPDH ik, &
T FE PR & A 3 5 7 )5 TBST WERR , F- i A B il
PRI EST R TG, L GAPDHBLIA A NS . W iR4E
IRIEE 2 h, WCAE R 6L OEEE, R Image J 314
P18 Col IV FNZE ARk

12,7  MTT SE3hn S Mmatastigas s i
BNCA . TUGL i FKE4 . sh-TUGL 41 . miR-144
mimic 21 . TUGI i # 15 +miR-144 mimic ZH B~ 41 g
B, DLEEFL 2 x 107 -4 2 R 3 96 FLAR , K 8%
FRENE TR RM PSR, 40 T24h 48h.72h
BUM B 5, BALINA 15 pL MTT IR, 4k Ze1E
3T CHAL ISR 4 he (F1EEEFR)E, 2 000 v/min 2.0
5 min, fME LN LIS BRI 150 pL =
FIL AR (DMSO) , B % HE A 10 min, I 18 F il
B Ao 28 A 00 UG 0 570 am 9 K b B9 2 I B4R

1.2.8 Transwell 5% 36 4| & 48 28 043 22 % ¥
Transwell /NZ B T 24 FLA, PBS vt , figs i v b s e
£ NC 41 . TUGI 3 &3k 41 | sh-TUGI 41 . miR-144
mimic 21 . TUG1 3 3 3% +miR-144 mimic 41 41 i1 ,
3000 r/min Z§.0> 10 min, =A% 5 B 200 L 44 fifg
B, WPOTE . 24 LR E A 500 Wl &4
R 7RG IR 5L, W LS 3% 24 h J5 R 5% 45 &
SV 8 2 min, SR OGS W RO WL S L 51
B, FAREJE SR FH Tmage J 8PS0 ANMEAR 2250
129 AX@mpeReEn&ampef—f R
Annexin-V-FITC/PI XUbr 4 (6357 &, # Y )5 BIF
e KB 40 M H I Annexin-V-FITC 45 & W&, &G
H 15 min J5 {K 5 2 000 r/min 5.0 3 min, FE G
W, T Annexin-V-FITC 454 W& f1 B & 4 19 PI
Pt il, WEE VKIS min, SR I 40 MR NC
2. TUGL i K4 . sh-TUG1 41 . miR-144 mimic
ZH . TUGI 1 263K +miR—144 mimic 20 40 i 7 T 1% 0
AR T RN D B ) G U I B R . i T
R =20 PR TR A R S PR TR
1.3 Sit=FiE

O 23 A1 R FH SPSS 22.0 it 4k 4k . TR FORE
PAIEL = drifE 2 (o £ ) BP0 B U S8k, T Y
SILEO M (P, P 167~ P ALIA] H AR o 4G 56
B Wilcoxon £ 5 Bk K6 46 5 Kruskal-Wallis #5546, 2 4H
() Ll A5 >R FH 7 25 43 A 8% e A 0 e 1 1 O 25 404
b — 25 5 5 L 4R ] SNK—q K3 36 . P <0.05 Ky 22 5
AHitE L.

2 HR

21 RIS B4 E/INKRIEA A

it P 51 5 Sl A U % Y /DN K AR S 4 L 1 T A
K, AR, TEACh A Ak, e
w2 AW WBRIE . Z2MIE; BEA 2%
L, ) DY JE SE A s R A% DU T A AR Y rh e, SR
B s FE . WK 1,
22 IREERANRE /IR RS IncRNA
TUGT FRiX N HI T miR-144 R iX 1858

1EH AL/ BUE ZNER 2R A0 P IncRNA TUGI
mRNA 1 %F # ik & 4 (1.00 £0.09) , miR-144 mRNA
FIXT e E 7R (1.00 +0.07) s AR B R AL/ /N ER
Z 40 M IncRNA TUG1 mRNA AH XS 26351 K (0.56 +
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B BNKREAER  (FE SR x 400)

0.04) , miR—144 mRNA A X} %35 & K (1.62 £ 0.20) .
1E B 2 AR A B 48 4/ BRUE /N EK &R 520 i IncRNA
TUGL #1 miR-144 mRNA AHX} Rk LA, 25 AF
i3t 2f X (1 =9.526 F114.896, P =0.011 F10.008 ) , 1)
I B AL/ BUR/NER R B I IncRNA TUGT mRNA
AR 6 1k i PR A, miR—144 mRNA A% ik 8 Th i o
LI 2,

w15
|
®
+©
=
m
<
Z
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H
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Z,
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E T 44
= 20 —
A
15
&
=
< 10 f
z
=
E
<+ 05 F
3
=
E 00
IEHA TRIE R

B2 EFEAMIRESRE/NR Sk REZAINCRNA
TUG1 #AmiR-144 mRNA 183 Fix = bk

(x+s)

2.3 IncRNA TUG1 &EfiZ1E ceRNAIRFT miR—144
T 1 S 40 R 5 X B, IneRNA TUGT F %L
SEAL T AR B . 4 IncRNA TUGT mRNA A
XF IR R (1.42+0.13) , 40 HE 4% R (1.00 £ 0.09) , P
HILK, ZRAGITEE L (1=4.601, P =0.010),
20 9 5 IncRNA TUG1 mRNA A ) ek f vy . i
1F RNA22 ®3k % 31 IncRNA TUG1 Fll miR—144 1716 45

GO, BURNRMM S RN LR LR, WEA
U R . TUGI-3'-UTR-WT H1, 5 NC 20 (1.00 =
0.11) %, miR-144 mimic 4 (0.52 +0.03) # HEK-
203T 40 g %¢ o6 &K B 7% P B 3% R AR (1 =7.292, P =
0.002) ; f£ TUG1-3'-UTR-MUT ', NC 2 5 miR-144
mimic 21 /) HEK-293T 41 i 2% 0 K B 15 1k He e, 22
SILGEE L (P>0.05), WL 3,

i
X 20
i
= 15 F
=
=
~ 1.0 F
=]
o
= 0.5
<
z
= 00
= % il
A
LncRNATUG1 AACCATCTCA—CAAGGCTTCA
T T e S e ]
miR-144 ACTATAGGGTCGGTCCCGGGGT
B
L5 mm NC 4
2 miR-144 mimic 2
e T
sz 1.0 |
=
Hjé
R 05
=y
junay
=
0.0

TUG1-3'-UTR-WT TUG1-3'-UTR-MUT
C
A - 400FE AN A% IncRNA TUGT mRNA AAF XS 26 k4 L4
B: RNA22 PSS HUAS SR 5 C 2 DGR B AL FE P S gt 1
3 IncRANA TUG1#1 miR-144 HyEL[m % &

2.4 IncRNA TUGT #lHIIRE S K A/NR'S/IEK R
PB4 Bl 28 iE B F HO 43 ii B BE 4 miR—144 BRI

NC 41 . TUGI i ik 41 . sh-TUG1 4 . miR-144
mimic £ \ TUG1 i3 #iK+miR-144 mimic 220l TNF-o |
IL-1B . IL-6 K 8, 2 % A G it 2 E L (P <
0.05). #—LWP L, 455 5 NC 4 i, TUGI
1t 22 3k 41 B9 TNF- o, IL-1B . IL-6 /K F &A% (g =
4.087 . 4.380 F1 5.583, 4 P =0.000) , sh-TUG1 41 1Y
TNF- o, IL-1B . IL-6 7K *F T} 1 (g =4.065. 9.432 fil
3.970, ¥ P =0.000) , miR—144 mimic 1 f) TNF-a ., IL-



AR 2 A 532 %
1B 1L-6 7K F- T+ 5 (¢ =8.066 . 5.933 il 8.840, ¥ P =
0.000) ; TUGI 3 & iX +miR-144 mimic 24 TNF-a . 11— - 262 kD
1B IL-6 K FE5NCA LA, 2R BGEI2#E X (q= .
0.670.0.276 10.310, 3 P>0.05) . W72, Col IV
F2 BATNF-o.L-1B.IL-6KFLHE (pg/mL, x=5) GAPDH 0D
1) — 1p o 1: NC4; 2: TUGL i F ik 4 ; 3:sh-TUGL 41 ; 4: miR-144
mimic 4 ; 5:TUGI i3 #iA+miR-144 mimic 4H .
NC4 56.31+4.87 159.01+10.11 85.61 = 6.54 H4 &SNk ZEEE Col IV FN B & HE %
TUGT i k4 37.45+4.05 125.77+9.47 49.05+4.25
sh-TUG1 41 75.18 £+5.64  230.77+9.21 110.62 + 8.64 hi, RAHAEEMNE T E080, 4
miR-144 mimic 20~ 93.65+7.87  204.15+8.91 142.05 + 10.28 DI [ B 1) 5 5 /N Bk 28 B 440 B 10 30 ) % 5
Sk .
el ﬂ%ur 5322+541  161.15+894 8341862 (F=1389.000, P=0.000); % 215 /MK 7 40 i
miR-144 mimic 20 URSTRN = 4
P 43241 58.694 56.927 HRAR J1 47 22 5% (F =148.300, P =0.000) 5 345 411Ky
P 0.000 0.000 0.000 2 B 44 @ 1 A2 e s B Ay 22 5 (F =12430, P =
0.000); #E—L WM LLE, SNCZ48 h F172 h Ik
] IIY.J\ E3 IIZ 3
2.5 IncRNA TUG1 jﬂ]% PRESRANRE /J\Ekg . TUGL ﬂ%{‘ s 2H 48 h F1 72 b 40 4 5 TE A I;Azﬂiﬁ

FEZHBE Col IV .FN & B HI5RIE ELBE# miR—144 [T

NC 41 . TUGI 3 &K 4 . sh-TUG1 41 , miR-144
mimic 2 . TUG1 i & 5 +miR-144 mimic 2H 1) Col IV .
FN & X Rk L, ZRASITHE L (P<
0.05) ., #E— LML, 458 5 NCAH L,
TUGT it F 35 2H 14 Col IV FN 2K 11 AH % 2 1k it A
(P <0.05) , sh-TUG1 £H F1 miR-144 mimic 21 Col IV .
FN 8 A X 26 38 2 71 55 (P <0.05) 5 TUGT i 323k +
miR-144 mimic 2 Col IV \FN & [ 40 %} ik 5 NC
Hb, ZR LG IFEE X (P>0.05). WES3
FIE 4,

%3 HECo NEFNEQHEMRIZEMLLER (rxs)

4151 Col VEEH FNZE[
NC#H 1.09 + 0.08 1.21 +0.09
TUG1 i Fik4H 0.69 + 0.04 0.63 £0.04
sh-TUG1 41 1.72 £ 0.09 1.62 +0.12
miR-144 mimic 41 1.86+0.11 1.76 £ 0.11
TUGI i #ik+miR-144 mimic 2 1.25+0.09 1.05 £ 0.08
FAH 94.033 72.443
PiE 0.000 0.000

2.6 IncRNA TUG1 #J ﬁauzare‘ B R ENR B /K
AIERMEMIGE, £, RHEARBATCHER

miR-144 BE&T

A5 LA R) I T) 0 /N Bk AR IR AR i 4 5

(q =4.687 F17.169, 3] P =0.000), sh-TUG1 41 48 h FI
72 h 20 K B T )y B R (g =4.685 1 8.823, 3 P =
0.000) , miR—144 mimic 20 48 h 172 h 41 Jfid 38 5 55 g
KR (q =7.444 F112.130, ¥ P= 0.000) (LF 4) . %
ZH B /INER AR S A A 22 5ORN 4 R TR T A, 22
SAHGIFEE X (P<0.05); #E—Lmp e, 45
B 5NCHE, TUGH it F ik 4 540 12 22 50
(g =2.828, P =0.047), MM T-FH 5 (¢ =
13.450, P =0.000) ; sh-TUG1 4 4i fifl {= 28 ¥ 3 &
(q =4.108, P =0.000) , HiiJfl i - BEAK (g =2.781,
P =0.000) ; miR-144 mimic 2H 20 1 {2 22503 £ (g =
4768, P =0.000) . #fi g 8 T2 R BEAR (g =3.252, P =
0.006) ; TUGI i3 ¢ ik +miR—144 mimic 41 (20 i1 12 22
BT RS NCALE, ZREFHITFEREX
(q =0.355 1 1.318, P =0.682 #1 0.189) . . % 5 Al
K5, 6.

R4 BARERE SIS/ R B AT N

(x+s)
205 24 h 48 h 72 h
NC41 0.43£0.03 0.72+0.04 1.21 +0.04
TUGL i k4 0.36 £0.02 0.55+0.02 0.95+0.02
sh-TUG1 ZH 0.53+0.04 0.89 £0.05 1.53 £0.07

miR-144 mimic £ 0.62+0.05 0.99 +£0.06 1.65+0.07

TUGT id ik +miR-144 mimic 21 0.46 +0.03 0.77 + 0.04 1.28 +0.05
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sh-TUG1 2] 285.11 £29.32 8.21+0.96
miR-144 mimic 2 208.15 + 32.07 7.53+0.82
TUG1 i 735 +miR-144 mimic 21 211.33 £20.26 1271 £1.32
FIE 16.803 88.492

P 0.000 0.000

sh-TUG1 4

miR-144 mimic 2 TUG1 3 3k +miR—144 mimic ZH
E5 FHHENKREREMAMEZERER GLRE DM x400)

107 5319, 10.29% 10*1 0,559 23.51% 10°§ 0729 6.93%
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=9 =W Ay
10"y = 109 ., 103
12857 3.87%
10° ey T T 10— T u 10°
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Annexin—-V-FITC Annexin—-V-FITC Annexin—-V-FITC
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4 4
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103< 103q
= 1077 = 10°%
101 r 1011 :
1.24% 04 1.69%
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Annexin—-V-FITC Annexin-V-FITC
miR-144 mimic 24 TUG1 133235 +miR—-144 mimic 2
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