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# ZE: Lnc-HURI R A A £ 9% & (hepatitis B virus, HBV) _Eif#) K44 3F %45 RNA, LA 1R
T & 2m fe 36 FA A AR BEAT 98 R A R R 0 2. AIRA Inc-HURIL x4 AT 98 t0 08— 69 %oy, 83T I8 9P
W FEE R F PCROVRR A FBIRE AR L& LU AN @I ARF LI 7 %, 420 Inc-HURI
xt % 4 i A T 69 5k . 354k A K B F-B (tansforming growth factor-p, TGF-B). 7 A5 A= £ J6,
BAEZFFHE@RATHERERI T, $&A Inc-HURI 4845 2 % 41K caspase3/7 #97& AR
PARP-1 #3747, fmakf& Inc-HURI1 N 484% 2 %38 hn caspase3/7 #97& M, 123t PARP-1 #9374
Annexin-VF= Pl B&A- 3¢ & 2304 & B i &K £ Inc-HURI A8 9% 47 #] 0 ie B =, 31K Inc-HURI1 48 ’Jzﬁ
#em ey A . B B i R X Inc-HUR1 489 £ RNA /K-F 4% & /K-F LB =374 B F Bel-2 (B cell
lymphoma-2). TF#A4€ = & F BAX (B cell lymphoma-2-associated x), A7 #|mfeLeg B . &
CCL4 #3489/ A& WA B AR F, Inc-HURI 465 B /s SATZLLR F Bel-2 49 KA & T2 B A,
P &7 % J5 £ ILIE (chromatin immunoprecipitation, ChIP) 5232 424E 5% Inc-HUR1 #84 I&1K pS3 &
Bel-2 72 BAX B#h TR e9E &. vA L4 K39, Inc-HURI @ 242 8 8 39 %) B T Bel-2 A 47 4| A
TALEEE F BAX ¢ R AW HIAT R mieeg AT, #H—F ey FB K, £ HCTI16 e+ Inc-HURI
495 F 3% Bel-2 A= BAX #9463, M8 HCT116 p537 %@/ ¥, Inc-HURI %F Bel-2 = BAX #9 & ik %
K %0, P Inc-HURI1 xt A& 20 Je 8 69 37 414 BAR BT pS3 69 7& . % LATiE, HBV LiE#4y
Inc-HUR1 B4 37 4| AT % e fe 78 = 6948 A, Inc-HURI @ i 4 4 p53 BREN, LRARATHEET
Bel-2. ¥4 A TILE B F BAX #9465, Mmir4lamieA—. X4 RRT Lnc-HURL £ HBV 48
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HBV-upregulated Lnc-HURI1 inhibits the apoptosis of liver
cancer cells

CHEN Yongchenz#, WEN Jinyanl’z#, QI Dandanz, TONG Xiaomeiz, LIU Ningningz, YE Xin®

1 Institutes of Physical Science and Information Technology, Anhui University, Hefei 230601, Anhui, China
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Abstract: Lnc-HURI1 is an HBV-related long non-coding RNA, which can promote the proliferation of
hepatoma cells and the occurrence and development of liver cancer. In this study we explored the effect
of Inc-HUR1 on the apoptosis of hepatocellular carcinoma cells by taking the approach of
immunoblotting, quantitative real time PCR, luciferase reporter assay, chromatin immunoprecipitation
(ChIP) and flow cytometry. We found that overexpression of Inc-HURI1 significantly reduced the
activity of caspase3/7 and the cleavage of PARP-1, while knocking down of Inc-HURI significantly
increased the activity of caspase3/7 and promoted the cleavage of PARP-1 in HepG2 cells treated with
TGF-B, pentafluorouracil or staurosporine. Consistently, the data from Annexin-V/PI staining showed
that overexpression of Inc-HURI1 inhibited apoptosis, while knockdown of Inc-HURI1 promoted
apoptosis. Moreover, overexpression of Inc-HUR1 up-regulated the apoptosis inhibitor Bcl-2 and
down-regulated the pro-apoptotic factor BAX at both RNA and protein levels. In the CCL4-induced
acute liver injury mice model, the expression of Bcl-2 in the liver tissue of Inc-HUR1 transgenic mice
was higher than that of the control mice. The data from ChIP assay indicated that Inc-HUR1 reduced the
enrichment of p53 on Bcl-2 and BAX promoters. All these results indicated that Inc-HUR1 inhibited the
apoptosis by promoting the expression of apoptosis inhibitor Bcl-2 and inhibiting the expression of
apoptosis promoting factor BAX. Further studies showed that Inc-HUR1 regulated the transcription of
Bcl-2 and BAX in HCT116 cells, but had no effect on the expression of Bcl-2 and BAX in HCT116
p537" cells, indicating that Inc-HURI regulates the transcription of Bcl-2 and BAX dependent upon the
activity of p53. In conclusion, HBV upregulated Inc-HURI1 can inhibit the apoptosis of hepatoma cells.
Lnc-HURI1 inhibits apoptosis by inhibiting the transcriptional activity of p53. These results suggest that
Inc-HURT1 plays an important role in the occurrence and development of HBV-related hepatocellular

carcinoma.

Keywords: HBV; liver cancer; Inc-HUR1; apoptosis
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BB R R M I R EGR ) 90%, HCC /&
I E 2P, SEUE R HCC IR R AR
%, QPRI R, . RS RS . TS
PENE W AR TS P g 195 25 . HCC IR it
FEAL & RAEFBFRELL , ) B R ™), (A f:
AT 1) HCC B #B T 24 X LB e,
SUHREALAT HCC RICRM &, B 80%—90%
) IRk HR S5 TE i HCC L, HCC U 2%—4%
JERFRE AL Y 3 O R Y 5 R 2R TR i
B 1107 O 17 (1 e Sl ES S A ES I B gt D e
FEREMF HBV MRS M & Z 005
e T HAFIR KRR R A B2 RN ELZ,
R 5E (hepatitis C virus, HCV) AYFFLEEGLA
KB HBV B L Fl HCV 8L 3501 5 A BRI 4E
T-AEHY 56%A11 20%', FEABRIEREIN, HCC
BERET R LLEAE 2% 3% RAEBAE b
Tt KRNI RE 1 DR AR SR, an L AR
IE . T H R RN AR, T e I R T
B 8 0 S B SR I o P I SR B e — A
BRI, GRS, BErhIL, &
BR#) 30 {C NG HBV, Hih 445 2.4 2218 1k
LI, AR R R R 9% 3558 25 19 A KK
ik 90 . HAAEENE, ST —FK
HCC H# & YL T HBV misEm™ , HBV
AT DL 2o 4 i A R 4 O A T Y R
A, Y BUR AR AL 4 R B Ak TR 4 e
i FRE A, g F Y oA TRE DU E
KAz & HBV X &1 (HBx) 5715 &
A H AR, HBx w] DL i 4 #F HCC 41 i
1 b R m B Ak e 2 HCC 2 i f= & Fh %
U, HBx i Fi# HCC 400+ i NAD 4§
Witk 2 Z BEAL S (sirtuin-1, SIRT1) Z& 2k
fEdt HCC A Mbi AL Bt HBx Al 3 a3 il
miR-129-5p AL REHE A2 F 4 iz AR K R 732 4
(epidermal growth factor receptor, EGFR) ik,
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B e AN AR HBx 57 AN Y I
B 400 1 1O v B SR I B R 2 S RNA

(deleted in lymphocytic leukemia long noncoding
RNA, DLEU LncRNA) Z5& M 4EdF cccDNA

DA K A S A S L R 0 2 s 1Y HBx 3@ a4
il microRNA-145a-5p {28/ IR & 2R 1
HBx /M A E o 27 45 I A 20 2408 - R 4 IR
LEIRE T 1 (sterile alpha motif domain and
histidine-aspartate domain-containing protein 1,
SAMHDI1) Fff#Ifil Akyp27 i HAe ik T
st HBV WRIEEAME G HBV i
RS R A2 PERAE . RN A, AR
WL AR R, SRS
R YAl . RS, A U
Jo i ot A g T

KA AR5 7 51 (IncRNA) I8 %1 R
KB 200 bp HAHAF 45 I RER RNA
W5 2B IncRNA 598 . ZLIRE . i &2
ol T A e 1 A 2B R TR AR OG . AN IncRNA
MCM3AP Jz . RNA1 (MCM3AP antisense RNA 1,
MCM3AP-AS1) i# it 5 miR-194-5p 45 5 1E A58
G NJEPE RNA (competing endogenous RNAs,
ceRNA) E#1ER, f—L{2#F miR-194-5p (1)
BUFRIL L HERE 1 Al (forkhead box Al,
FOXAl) #ik, #EmifEist HCC 4 st
IncRNA 00152 38 iz 1% Janus /(5 5 5 5 A
s R 11 3 (Janus kinase/signal transducers
and activator of transcription, JAK2/STAT3) {5
S HCC KA &SR Lnc NBR2 i
AN B A R 5 8 I (extracellular regulated
protein kinase, ERK) Fl c-Jun % 5K b i 1
(c-Jun N-terminal kinase, JNK) {5 5 B 4 i
Beclin 1 {6 ) 4 ELJH T, 2 40 il 248 M 0 125 |
HAY HCC 45 8 5k RNA YREE I P 5047
HA%E T —4¢ HBV FiAKEEIESHS RNA
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Inc-HUR1, Inc-HUR1 ] LLif if ] pS3 ¥4 506
VRO SE R 20 B A B 5, R R 0 K A K e
A EENEN . AR BHERT T
Inc-HURT X JHH98 200 3 U T 9 52 i S HC 3 5411
il o AEATKEI caspase3/7 WP, RARER W
MR IZ ML RS TE-1 (poly(ADP-ribose)polymerase-1,
PARP-1) BIYIKFLL A 1=K, FATk
B Inc-HUR 1 AT LA ) JFHs 20 M A0 0 12, itk — 20
) 20 1t % Sl ) S B 4 2 7 Inc-HUR1D A] DL
FEPAT-AHOCIE - Bel-2 FI BAX (% 5% Hax — ik
RS p53 BYSEsRIGETE. B2, HATALH HBV
R KAEIE S RNA Inc-HURI i1t p53 4K
A 7 AP T R Bel-2 A JE T A
T BAX W% 5%, il A rg 8 .

1 #RE5r*

L1 g

JZ AN Trans So g Bt X 4EY
BARBA AR W) FURLR B 5250 % PR AEE
anti-p53 HLIANG H Santa Cruz Biotechnology,

anti-human poly(ADP-ribose)polymerase (PARP)
Prik . anti-Bel2 Hifk. anti-BAX PiiRIlH Cell

Signaling Technology, anti-actin HLIARM H K H: =
WA FE AR AR F], anti-tubulin HUAI
G A6, AR R 5050 == R A7

Lnc-HUR1 4R S5 PR 5 6 DR/ B Ze 46 v [l s 2
B2 BB 5200 ST BFGE T 2. TRIzol 19 A
Invitrogen v F) ; Protease Cocktail Inhibitor It
H Roche /3 r); RNase Inhibitor W [ Z i HE 5t
() AIRZAFA; Luciferase Assay a7 & Fll
Caspase-Glo'® 3/7 Assay W | Promega 2\l ;

PAN Jii4F 750 [ Biotech /Al ; AL/R1ARME
K% /R {5 32 5 (Dulbecco’s modification of
Eagle’s medium Dulbecco, DMEM) #%3%5E04) H
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Life Technologies; JIg i A% YL isl i W I 2
YR A RS B s Hieff® qPCR SYBR®
Green Master Mix Iy H Z4WRHYL (FF)
WA E; WA G At 2XE kY
BAR By A PR | 5 3,3,5,5- DU Y B 2K e
(3,3",5,5'-tetramethylbenzidine, TMB) i &I .
ChlpAssayKit 1 H i3 = KAV ARG R
Fl; —FA]TER (bicinchonininc acid, BCA) &
P o D 3R 0 1 A S B A R
ARTHEA w5 Bk O & B KR A fk
BHE dbta).
1.2 IWHE
1.2.1 Inc-HURI1 #2200 R AV 2

NS FAEYHAAF B .0 (National
Center for Biotechnology Information, NCBI) 3£
%3 Inc-HURL J¥ 41, Bt 51 W0 A B A A A% A%
f2 (complementary DNA, cDNA) SCJEH 14
4K Inc-HURL, F8%5 HA4 3] pcDNA3.1 %
&, fr4H pCMV-Inc-HUR1 J&i ki . K 5 ki
pCMV-Inc-HUR1 KX B BiA pcDNA3.1 f% 4y
HepG2 ZJifl, | 800 pg/mL #1452 % (geneticin,
G418) fiiiie, PAFFEERFIX Inc-HURT B4
% (HepG2-Inc-HUR1) FIXFHELRAE (HepG2-3.1)
48 Inc-HUR1 B9)7 41, FATH Thermo shRNA
5 9 355 % 3T # 1A Inc-HUR1 (1) shRNA
(HUR1-shRNA#1 #[5] HURI [ nt 507-524 J¥
%], HURI1-shRNA#2 #[i] HUR1 [ nt 277-298
JEA), iR PSI-HI-GFP ki, #g
HUR1-shRNA#1 1 HUR1-shRNA#2 JFifi , £
B[] Inc-HUR1 B9 shRNA 18955 75 S % B 5 25
YL HepG2 4fiff. W= 4iff ikt GFP
FEPEZH L, 4845 Inc-HURI1 28 5E R i 40 i &
(HepG2-HUR1-shRNA#1, HepG2-HUR 1-shRNA#2)
R R (HepG2-NC).
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122 ZERRHAEE PCR

e AR 4N TRIzol (Life Technologies,
350301) M, $EHUE RNA, i@ id cDNA J
Heopinil & dAv 2 XS EWE AR B A RA
H),#N11213) 345 cDNA S, #% 18 Hieff® gPCR
SYBR Green Master Mix (Low Rox Pius) (¥ %4
YiRtE: (i) B A FRAF, H1125100) i
Frsemt g it PCR. AT W L3 1.
1.2.3 MRS REE MG

HI—KJH 293T ikl 24 FLA, 27 2 R4
K2 60%-80%% 5« PGL4-Bax promoter-
luciferase B PGL4-Bc¢l-2 promoter-luciferase #ll
renill JBokr, #E2OEER (Renilla) HNZS, FgL
36 h JaWF BiF, F#ERRZE b % (phosphate
buffer saline, PBS) 53t ; FSLIIA 100 uL 4 i
ZURW, CEALERRIK IR A% 20 min; KR
W AN EP B, B0 S, 43 10 pL
FIEIAE] 96 FLAEEAR AR 5 FEZ I E A F
SEXUH R EFEE & Renilla $0{E, LA Renilla
KNSR R BEE

%=1 RT-PCR REZF3I4¥)

1.2.4 Western blotting 53 #7

TE A LFE it thom A A R, BTk b
24 20 min; XF/NEUFAS, WARVE, HiE
vk I Z4f# 20 min. 4 °C . 12 000 r/min #.C> 10 min,
BRI BCAE A E RN & CRE B,
B1700150) #4748 M E it o WS AR it gk
7 e ik B IR B - 2R N U T M BE S H Uk
(dodecyl sulfate sodium salt (SDS)-polyacrylamide
gel electrophoresis, SDS-PAGE). 80 V #17¥k4i
HEHLUK, FESRVRAR S TE 120 V iF4 743 B IS FRLUK
ZIEHATE AR, B, YU E b
B mJafiiH TMB 0 &,
125 FBERERBILITESXI (ChIP assay)

0 0 Oy I T UE S 30 folt AR v S 86 T vk
P, FESCROPBRUNTE , A T R E e
SRR AR , B0 00 20 P P RS DNA
FTHT 2 200—1 000 bp & B, It anti-p53
PUARBX I 1gG I & ARG SHEE ARSI S
AT DNA TS & PCR 355, Bel
R Tl & Bax JH8h FEIPan 1.

Table 1  Primers for RT-PCR and promoters
Primer name Primer sequences (5'—3") Size (bp)
Lnc-HURI1 F TCGGAACATAGGGAGCAAACG 21
R AGACCAGTGTACA AAGGGATAGG 23
Bcl-2 (human) F GGTGGGGTCATGTGTGTGG 19
R CGGTTCAGGTACTCAGTCATCC 22
Bcl-2 (mouse) F ATGCCTTTGTGGAACTATATGGC 23
R GGTATGCACCCAGAGTGATGC 21
BAX (human) F CCCGAGAGGTCTTTTTCCGAG 21
R CCAGCCCATGATGGTTCTGAT 21
BAX (mouse) F TGAAGACAGGGGCCTTTTTG 20
R AATTCGCCGGAGACACTCG 19
Bcl Promoter F AAAGAGCTGGATTATAACTA 20
R CTTGCGCCATCCTTCCCCGAAAA 23
Bax Promoter F GTCACTGAAGC GACTGATGT 20
R CTTCTTCCAGATGGTGAGTGAG 22

: 010-64807509
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1.2.6 Annexin X F1 PI BX & 3 & 4 0 40 e =

A Rt B AL S, &R 1 000 r/min 5
L 5 min; ATAH PBS &40, 1000 r/min
B0 Smin, WEF PBS; JIA 300 uL f 1x454
% RRCE TR AN A 5 uL A BEER B T VERIC,
WG, FIRMEE 15 ming A 5 uL ARAL DY IE
(propidiumlodide, PI) 4e{f; il 200 pL 4 1x4%
B, R AT R T I .
1.2.7 Caspase 3/7 jE MM

Caspase3/7 Kl $E0AR R, % B0RH
fid il caspase3/7 Kl 2% bl ; 1E 96 LA H, i
A—E BB FRTAY, MR RETEE
46 h, P AT ; BALINA 100 pL caspase3/7
R ZE wfif, 5], #Ee, EIRMGE 1 h;
Promega %G TAGE I .
1.2.8 CCL4 iFS2 MG

HEAE 8 IR R I A B A N B Bk
Inc-HUR1 #AEPH/NE; ¥ CCL4 S04k
101 A Ee S B S, R I 5, 7
Bk 2.4 pl/g, XFHRALRE B IE ST H09M s 24 h
Je ARFE /N, B P2, S RNA R (15,
HF [ i 5846 i cDNA F1 Western blotting, 5
BT ARG BB 2E B A Y 53 i 3l 4 S 5
5N R SR AC B A Ik, HEE AL
o E R R B A Y TR B B 2y, b
25 APZMCAS2019009.
1.2.9 BCA EHKRENE

Pt B AR 50 RFAR A R 1 IRFUAHK B
() e B 1 1 B BCA TAEW, FE40IRA); KiE
HbRERER T 00 1. 2. 4. 6. 8. 10 pL A
# 96 LAk, MIBZEK AN 2 B 10 puL; B 10 pL
FEIAE SN 96 FLAR T, A0 i 2-3 A~ F
175 T AR AL AR AR TR i FL A 200 uL
BCA TAEW, 1BA]; 37 °CIHIEIEE 30 min; [iff
AL 562 nm PEAALINE MR s HIVEPRE M

http://journals.im.ac.cn/cjben

4, MARHERD R rPi e i
1.2.10 #HiEaiE

GEit Mok HECXS t K25 . {8 F GraphPad
Prism 5.0 MUK iEAT 00, Seit Bt E S
TR (*: P<0.05; **: P<0.01; ***: P<0.001;
#xk%: P<0.000 1)

2 BER504

2.1 Lnc-HUR1 EEHIHIRF 4R AT H/ER
2.1.1 Lnc-HURI1 BB HIH caspase3/7 BIIE M
HTAHT Inc-HUR1 275 HA 0 40 i 07
T-H I RE, ¥ pCMV-Inc-HURI i i K %} BR
pcDNA3.1 Z5 8RR s Y & HepG2 i+,
JEH G418 Tk, i HepG2 i FiL4iiE &
HepG2-Inc-HUR1 Jief k% B4 HepG2-3.15
FHHEHF L] Inc-HUR1 Y shRNA (#1, #2) KXt
HE ShRNA (AN S 1] 240 e ;N 4] 55 KT 9 random J7
41y &Y HepG2 #iiffl, #4%E HepG2 mifik
401 & (HepG2-HUR1-shRNA#1, HepG2-
HUR1-shRNA#2) S aifiouf B4 (HepG2-NC).
1 5ELL HepG2-3.1 Xt HEAS I HepG2-Inc-HURI
B FIRRHE (K 1A /), LA HepG2-NC M}
HEAG I HepG2-HUR 1-shRNA#1 Al HepG2-HUR -
shRNA#2 MIRIRACR (B 1B). 439l {# ] TGF-B.
T FRIRMERE (5-fluorouracil, 5-FU) F1&2fdE &R
(staurosporine) AbFHITFRIE Inc-HURT AYFS E 4H
i &2 HepG-Inc-HUR1 FIXT R AN R HepG2-3.1
6 h, JINA caspase3/7 Kl 5% il , k't 2 il %
B 1h, BZOEME, HLIAIM HepG2-3.1 Xt
MIH—fb., 25K, SXTIAMLIL (B 14),
12 #3K Inc-HUR1 REWS T 3 F#AIK TGF-B . L3R
W e A o K 51 Y caspase3/7 16 PER T+,
Uil 3E %58 Inc-HUR1 BB TGF-B. H K
mENE AR Z SR AT M, E
[ 250 A B AT, RAIR Inc-HURT 5% B 21
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kK
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Loown B TGFB L o D

1 Lnc-HURI1 $% HepG2 4HBf caspase3/7 &1
Lnc-HURI1 inhibits caspase3/7 activity in HepG2 cells HepG2-3.1 and HepG2-Inc-HURT cells (A)

Figurel

*% *%

4 8
2 2
g3 - 36 ==
g g
.E JJ — .g 2
= 5
& = =

0 i L 1 0 L 1 1
55FU <& > v Staurosporine (O N

or HepG2-NC HepG2-HUR1-shRNA#1 and HepG2-HUR1-shRNA#2 (B) were treated with TGF-p (10 ng/mL),
5-FU (40 mg/mL) or stauroporine (1 mmol/L) for 6 hours. The cell lysates were harvested for caspase3/7
activity assay. *: P<0.05; **: P<0.01; ***: P<0.001; ****: P<0.000 1.

AH L S 7R B = B9 caspase3/7 WG ME, 14 HH R AR

Inc-HURI JEfE gt TGF-p. TR s g Al 5L 4

W RSERMAMEET (B 1B). DL EgREH

Inc-HUR1 BE@& NI caspase3/7 ROTE M, XL Id

T2 A PR TR R R -

2.1.2 Lnc-HURI1 #JFI 4052 A PARP-1 B55 1]
M TGF-p (&N 10 ng/mL) 4k

: 010-64807509

HepG2-3.1, HepG2-Inc-HURI1 F1 HepG2-NC

HepG2-HUR1-shRNA#1 J% HepG2-HUR 1-shRNA#2
dif, ST, S RAAN LI, 6h 5
WA, Western blotting Kijill PARP-1 [ 85 1%
Mg R BN (B 2A),HepG2-3.1 Al HepG2-Inc-
HURI 76 3%45 {fi i TGF-B AbFRATEBL T, 4
N PARP-1 JEARHBA BBTY); el TGF-B
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I AHE S, HepG2-3.1. HepG2-Inc-HURI
4 e 34 1 B PARP-1 87447, {H HepG2-lnc-
HURI1 ' PARP-1 (9851717 b HepG2 4l g+ BY
VI eigs, UuiBid3RiE Inc-HURL BE% i
TGF-B 5I# 0 PARP-1 FOBTYI, 51 40 A i 4
T- FERLK Inc-HURL IR E NI R+ (B 2B),
A TGF-B 4B 155 F, HepG2-
HUR1-shRNA#1 1 HepG2-HUR1-shRNA#2
&ML TSR PARP-1 BYUIHF, HEA] Gk
J& Inc-HURL B T 44 5 5 3 1 M
ToRERF, T PARP-1 fU874]; 78 TGE-p AbFH
F1E L HepG2-NC , HepG2-HUR 1-shRNA#1 I
HepG2-HUR1-shRNA#2 ¥ H1 81 T PARP-1 (¥ 5]
PIA , (B2 EE Inc-HUR1 A 20 i b PARP-1 1
By )T L A S B 2, 0B Inc-HURI
REfS 1 HE 40 i ) PARP-1 Y 55 U0 A 40 A A P T
2.1.3 Annexin V #1 PI B &% 7R Lnc-HUR1
I mp AT

N T L IAE Inc-HUR1 BEGE I 41 iy
P81, i/ AnnexinVAl PI BA4eta, FA|H
TS MG I Annexin V PHE 40 I FE R 25
B (K 3A), Al TGF-B ABEMELL T,

T NN
TGFp - - + +

A avag -—
PARP-1 cleavage /M- - 4 !

ACHin w— —— —

2  Lnc-HURI %] PARP-1 H574]

HepG2-3.1 i fil HepG2-Inc-HUR1 4 fitd (1)
ToEOLBA 25 55 Y TE TGF-B A PR 4%
7, HepG2-Inc-HURT1 4l LAY Annexin VFH
Y0 B AR T HepG2-3.1 4l 7 #h—4 52
e A TGF-B AFEIEL T (& 3B),
HepG2-NC . HepG2-HUR 1-shRNA#1 il HepG2-
HUR1-shRNA#2 Annexin VA FH: 40 it 2 0% A5
WEMEES 1 TGF- AP &4, HepG2-
HURI1-shRNA#1 fl HepG2-HUR1-shRNA#2 [
Annexin VFEPEAHEAE R 2 5 T X2 HepG2-NC
A Annexin VI FHE R . #2785 Inc-HUR1 7E40 i
N eI M caspase3/7 FITEYE, FEmHH
caspase3/7 X PARP-1 (5547, AT 47 1] 248 e 1)
5
2.2 Lnc-HURI iF4Z Bel-2 KiEZEBWRIE
2.2.1 Lnc-HUR1 ZE{RIMRE#H Bel-2 BIFRIEFH
i) BAX B3R i&

¥tk Inc-HURI HIFEAME HepG2-
Inc-HUR1 S HXTFE40 S HepG-3.1. Ak
Inc-HUR1 MF2EAIME (HepG2-HUR1-shRNA#1
and HepG2-HURI1-shRNA#2) & Hxt 18 40 iy
(HepG2-NC) Wkt )5 , #47 RT-PCR A5 4 it

BT F P F
TGF-p - - - + + +

PARP-1 cleavage Wi S N SN 0 I

ACTN S ——

Figure 2 Lnc-HURI inhibits PARP-1 cleavage in HepG2 cells. HepG2-3.1 and HepG2-Ilnc-HURI1 cells (A) or
HepG2-NC, HepG2-HUR1-shRNA#1 and HepG2-HUR1-shRNA#2 (B) were treated with TGF-B (10 ng/mL)
for 6 hours. The cell lysates were harvested and subjected to immunoblotting with PARP-1 antibody, and with

actin as an internal control.
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Figure 3 Lnc-HURI inhibits cell apoptosis induced by TGF-B. HepG2-3.1 and HepG2-Inc-HURT1 cells (A) or
HepG2-NC, HepG2-HUR1-shRNA#1 and HepG2-HUR1-shRNA#2 cells (B) were treated with TGF-B (10 ng/mL)
for 6 hours. Then cells were stained with Annexin V and PI, and subjected to flow cytometry (left panels).
The Annexin V positive cells were calculated (right panels). ns: no significance.
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Figure 4 Lnc-HURI promotes the expression of Bcl-2 and inhibits the expression of BAX. HepG2-3.1 and
HepG2-Inc-HURT1 cells (A) or HepG2-NC, HepG2-HUR1-shRNA#1 and HepG2-HUR1-shRNA#2 cells (B)
were harvest, and the total RNA were extracted and sujected to by quantitative real-time PCR (qRT-PCR) for
the mRNA level of Inc-HURI, Bax and Bcl-2 (left panels). The total cell lysates were collected for
immunoblotting with indicated antibodies (right panels).
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Figure 5 Lnc-HURI1 promotes the expression of Bcl-2 in vivo. The wild type and Inc-HUR transgenic mice
were treated with CCL4 (1.2 mL/kg) for 24 hours, then the mice were sacrificed. The lysates of liver tissues
were prepared for immunoblotting with Bcl-2 antibody or Tubulin antibody as an internal control (A). The
density of Bcl-2 in (A) was quantified (B).
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Figure 6 Lnc-HURI regulates the transcription of Bcl-2 and Bax dependent upon p53. (A) pCMV-3.1-Inc-HUR1
(Inc-HUR1) and pCMV-3.1 (3.1) were transfected into HCT116 or HCT116 p53_/_ cells. The cells were
harvest and total RNA were extracted for qRT-PCR. (B) pCMV-3.1-Inc-HUR1 (Inc-HURT1), pCMV-p53 and
pGL4-Bax-Luciferase (left) or pGL4-Bcl-2-luciferase (right) were co-transfected into 293 T cells for 24 hours.
The cell lysates were harvested and subjected to luciferase asaay. (C) HepG2-3.1 and HepG2-Inc-HUR1 cells
were fixed with formaldehyde, and the chromatin were sonicated and subjected to chromatin immunoprecipitation
with p53 antibody or IgG as control. The enrichment of p53 on Bax and Bcl-2 promoter were detected by gqRT-PCR.
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