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IncRNA TUG1 Z£JLEFESAiE R RIE R H
5 miR-204 /Y &/ JAK2-STAT3 BIRX &

FWWR, A&, FAT, #IES

(#dAILEER S5h—F, #d KiJ 410007 )

W OE LE5EM: TEK, JLEATRHANUE (HB) BGIT 7 RS — & B, (EEE IR R BUS 5k 2%
PR G AR 2 R LA AT 256y M B R X AWFSE T 55 dE 4 i RNA (IncRNA ) A-fifffig
P 1 (TUGL) 5 JAK2-STAT3 3 B AH ¢ 4378 HB Uik, 912547 HB 1 TUGL 5 miR-
204 4 E’FE’J JAK2-STAT3 I3 Az il A 5 i =2 (R A e &R .

Fik: BEEL 2017 4F 3 A —2018 4F 4 A4 JLE E BEG i 60 6 HB LMW 4, WEME
FBOL HB i 41 20 B FL e v 98 5% 1E #4140, 4y BRI 2 416 5 Western blot A& U 41 41 JAK2 |
STAT3 J T UF 48 A A & FR R R, H qRT-PCR A ZH 21 TUGT, miR-204 5 JAK2,
STAT3 F FUEIMAE A= A DG4 719 RNA 323k, JF20 8 HB 41200 TUGL 5 miR-204 (13235 19 AH G 1 .
AN, 7E N HB 41 &R HepG2 1, WLEL TUGT @ik 2k miR-204 i 3k )5, JAK2. STAT3 K Fif M4
M A2 TR RNA Rk 0781k .

SR RS R R, HB 414U JAK2 5 STAT3 5 (1 (4 FH M 2 3k 2 W] 5 i 7988 55 1E W 1 40 (JAK2:
40.1% vs. 16.9%; STAT3: 55.7% vs. 19.8%, ] P<0.05) . qRT-PCR 4% % & 7%, HB 41 41t TUGL .
JAK2., STAT3 KA BA 56201 VEGF . VEGFR2., HIF-1 « f RNA BB s A4 B - (1
P<0.05) ; HB A4, TUGL 5 miR-204 [ FRiE R B M4 E (r=-0.962, P=0.014) . Western blot

SR N, HB A8 JAK2, STAT3 K& FFIM A AR AR 4 F I R A R B MR s 4 B LiE (3
P<0.05) o HepG2 1, TUGI @i sk miR-204 if Rk )5, JAK2. STAT3 BT i I 45 A= i AH ¢ 4 T 11
RNA H5EAFBHIE T (¥ P<0.05) .

518 HB BILMIEAIZIN TUGT 135 B, JFPEA JAK2-STAT3 ST, H TUGL 5 miR-
204 BB R GAANG, XA HB 1, TUGT o] GBS Ml miR-204 ik, MG JAK2-STAT3 8
B, AR IE HB B9 I A5 .
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Abstract

Key words

Background and Aims: Although a certain progress has been made in the treatment of hepatoblastoma (HB) in
children, the overall clinical prognosis is still poor. So, exploring its pathogenesis and effective therapeutic targets
are of great importance. This study was conducted to investigate the expressions of the long non-coding RNA
taurine-upregulated gene 1 (TUG1) and the molecules associated with JAK2-STAT3 pathway in HB tissue and
preliminarily analyze the relationship between TUG1 and miR-204-mediated JAK2-STAT3 angiogenic signaling
pathway.

Methods: Sixty pediatric patients with HB admitted in Hunan Children’s Hospital from March 2017 to April
2018 were enrolled as study subjects. The HB tumor tissues along with the tumor-adjacent normal tissues of the
patients were collected. The protein expressions of JAK2, STAT3 and their downstream angiogenesis-related
molecules in the tissue samples were detected by immunohistochemical staining and Western blot, respectively.
The RNA expressions of TUG1 and miR-204 as well as JAK2 and STAT3 and their downstream angiogenesis-
related molecules in the tissue samples were determined by qRT-PCR method, and the correlation between
TUGI and miR-204 expressions in HB tissue was analyzed. Moreover, in human HB cell line HepG2, the changes
in RNA and protein expression levels of JAK2, STAT3 and their downstream angiogenesis-related molecules were
analyzed after TUG1 knockdown or miR-204 overexpression.

Results: The results of immunohistochemical staining showed that the positive expression rates of both JAK2 and
STAT3 HB tissue were significantly higher than those in tumor-adjacent normal tissue (JAK2: 40.1% vs. 16.9%;
STAT3: 55.7% vs. 19.8%, both P<0.05). The results of qRT-PCR showed that the RNA expression levels of TUG],
miR-204 as well as JAK2 and STAT3 and their downstream angiogenesis-related molecules that included VEGF,
VEGFR2 and HIF-1a were significantly up-regulated in HB tissue than those in tumor-adjacent normal tissue (all
P<0.05), and there was a significant negative correlation between TUG1 and miR-204 expressions in HB tissue
(r=-0.962, P=0.014). The results of Western blot showed that the protein expression levels of JAK2 and STAT3
and their downstream angiogenesis-related molecules were significantly upregulated in HB tissue than those in
tumor-adjacent normal tissue (all P<0.05). In HepG2 cells after TUG1 knockdown or miR-204 overexpression,
the RNA and protein expressions of JAK2 and STAT3 and their downstream angiogenesis-related molecules were
significantly down-regulated (all P<0.05).

Conclusion: In the tumor tissues from HB children, the expressions of TUGL is up-regulated, accompanied with
the increased activity of JAK2-STAT3 pathway, and there is also a negative correlation between TUG1 and miR-
204 expressions. These findings suggest that TUG1 can probably activating the JAK2-STAT 3 pathway and thereby
promote the angiogenesis through inhibiting miR-204 expression in HB.

Liver Neoplasms; Neoplasms, Germ Cell and Embryonal; RNA, Long Noncoding; Neovascularization,
Pathologic

CLC number: R735.7

Y AEJE (hepatoblastoma, HB) J&—F

PR A 1L 85 A B G L6 A R 90 07 % 2 1

K YR T IE B 40 i 0 U B P bR, L Y R O R
WL, 29k BT SR ME R 9 60% K AL T LR
R SRR S 3 0L, H AR LI R
AR R AR RS T B AEHBIR YT P U T R A4FI7
2, AR TATAE AL ST 25 0 R A0 R R LA PR Y
AT, R I R UR D8R8 22 IR R
X ERAE R WM HB IS B E R, AR AR
KEEBE MBI TSRS R, Wik, OF5%
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PRIT AR . BE IR BA 8 E L,

PAER, KEEIF4ISRNA (IncRNA ) IR
SR IR R M S R ME N X REZKE, H
HI &I, HBAHZUh A 24 45 3 K % 5% 1 Inec RN A
FKEkRE, FHUREAABY A REP R T H
BAER . AW R, IncRNA TUG XS H A5 3 [
(e 5k | e sk e MR Wt L 2 & Z R AR W) 2= DIk
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. RS2 MBI kLR, #RTUG]
Vi Ry 5 0 b Jg o B 2R R 45 00 1, A O R A
JrAR At ST HERTUGIXTHB K 4R & 8
() 52 S AR AL i AS A A o AR 98 W8 T HB 4
LU ine RNAZF R AL (TUGL) | I 4E
B I TAK2-STAT3 I A5 5 43 1 M 1% % i
F 3 /NRNA (miRNA ) 5 7B AH SCRLN 4 F 1 3=
ik, IFEE SIS AT e T Z R R .

1 AR5

1.1 R H#

AHFFE 6061 H B A& L 0 i 98 41 20 K L 7 ity
WG IEWHGOR AWM A IILEE R FAREE ., K
o, D25t @35fl; RN HE1LY, P
4.7% 5 JERRAL . AR RLTH, EARRL 24, IRA
RIALH] . 5T I 2T R A AR A i A8 B 22 51 254kt .

NHFEE4I R Hep G240 i 2 8 A B BE L1
QUM% s RPMA-164085 3% 3 A 4 11175 ( fetal
bovine serum, FBS) ME%@Hyclone/L}ﬂ;
0.25% [ 25 A . 7 5 8 R IR A A5 RS 958 1
HP LR REY) N F; Lipofectamine®2000%; e
WA A 2E B Invitrogen /A w5 5149 . siRNALL K&
15955 75 i RIR BRI A B A YA F; qRT-
PCRIAH W H Takara ¥ A v ; JAK2-STAT3{H 5
i P i AR UG EE I VEGE . VEGFR2 .
HIF-1 o FIGAPDHYLIA 55711 1 9 [E Abeam Fl 3£ [
Cell Signaling Technology4 #1723 7l s HMR o H Ak
Y (HPR) #ric i — P [ 2o+ A4 o B
BARAR,; ECLILE ARG A LG = KEY
FHEABRA A .

1.2 EWHE

1.2.1 fBEMiLE e sk ¥ HB HE K H g
FIEH AL ARSIT AWM, VAR W
R DA R BE LKk Ak BEE K R BT 3% W
i -H,0, W55 J5 55 A 0.01 mol/L % IR 44 £ 775 W ik
TIPURAE S s A 5% W95 48 13 2 3 3 1 s 20 531
IMA—$HM BB H, KA DAB W@, T W5
TOULER WAANE B, IF SR R R E

1.2.2 mpaiss 49 RHE 10% FBS fil 1%
HHETE RIRG WM R DMEM 3838, T 37 C.
5%CO, W5 46 1 15 7% HepG2 4 8, 1 40 i &b T X
BOE KB L 6 x 10° 4~ /2 mL/ FL 40 i % 7 2 Fp T
6 fLAR 3G FR LW, WK H 55 G TUGT il 4 &

© WA )T i [ & F I F 2P H

miR-204 B4k SERE 35 24 h (qRT-PCR) B 48 h
( Western blot ) , Fill%% Jesi R, [RIAF, & 754
Y23 JTORL 20 L Sy BV BE2H

1.2.3 qRT-PCR 7 #* R Al TRIzol % fif ¥ 42
BT 4k HB 20 20 N o v 98 o5 \E W A4 AR S
HepG2 40l i #£ A 19 # RNA, I JHl Epoch %8 4} /3
D66 BE T A I G RNA Y B2 5 B J5 >R ] Takara 2
H 5 x PrimeScript RT Master Mix J e s 350 A
TR EFIRSE B cDNA, Ll Takara 227 2 x SYBR
Premix Ex Taq 1T 3 5] & 5 B & & PCR & U I i
AN A 4120 ) 4 e A A< T Lne TUGL, miR-204 .
JAK2-STAT3 15 5 id % 25 11 S il 48 A= iR 56 2 1
VEGF. VEGFR2, HIF-1a AJE RNA F£ik1EMN,
Pl GAPDH /E N N Z 3L A, qRT-PCR 5] 4 )% 51 i
1.

%£1 qRT-PCREI#F3
Table 1 Primer sequences for qRT-PCR

FEH AR 2l
IncRNA TUG1

1E A 5'-ACC CAT GAA ATC ATC CCC TA-3'

S 1] 5'-TAG GGG ATG ATT TCATGGGT-3'
miR-204

1E M 5'“TGT GTGTAT GAG CAT GTG TTT G-3'

S m] 5'-CAA ACA CAT GCT CAT ACA CAC A-3'
JAK2

1E W 5'-GTG CCA TTT TAC TTT CCT ACC-3'

S 1] 5'-GGT AGG AAA GTA AAA TGG CAC-3'
STAT3

1E [ 5'-GTG CCA TTT TAC TTT CCT ACC-3'

S 1] 5'-GGT AGG AAA GTA AAA TGG CAC-3'
GAPDH

1E[m] 5'-GGG GAG AGG ATC CCG GAG AGA-3'

S 1) 5'-TCT CTC CGG GAT CCT CTC CCC-3'

1.2.4 Western blot 7 % K F RIPA 2 i 42 B
HB 21 41 K H: e v 988 55 1E H 48U R 5 HepG2 4
MFEA R EE R, T BCA A ER; B30 pg
HH AT SDS-PAGE & ¢ A Uk S 5% 1B, 35y H (1Y
A IR 5% Bilg W5 % W = 3 2 he
O3 ) 55 1E B e B JAK2-STAT3 {5 5 18 % & 1 &
L% AE A 6 8 VEGF ., VEGFR2., HIF-1a £
GAPDH Mg pEdiik 4 CHEF L&, K H, PBST
Yk BB E A4, A HRP ARid bt A 1gG —
PLEWME 2 ho PBST Pk 3 K5 #1417 ECL k2%
ROGRI, JEid R E AR,
1.3 SGitFarE

Bl ab B SR FHSPSS 17.088 3205k, 1%
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BILLIE £ A2 (X xs) Fon, R FEA
RIS AT A B XF He, MO HE 4 T R F Pearson £
¥, P<0.0SHERAGI¥E X,

21 REAKER

AL S R R, HBI A hTAK?2
MISTAT3Z W& PHMEFRIE . TAK27E HBZ 21 K9
S AU B R B 0 5 h40.1% 516.9% ,
STAT37EHBAL 2 K8 55 1 41 v i BH M 6 3k % 4y

JAK2

STAT3

MA55.7%519.8%, ESHAEGIFEL (H
P<0.05) (K1) .
2.2 qRT-PCR & &

qRT-PCRKG I 25 5 WoR 15 18 35 99 55 1F % 4
AHE, HBHAHTUGT, JAK2, STAT3 K I 4
A K FVEGF, VEGFR2, HIF-1 a BJRNA
FOAW R EH, miR-2048 AL (¥P<0.05) .
TUG ik S miR-20451 R B G R Hl HepG2
YA H JAK2-STAT3 K Il 48 A= A % 43 F VEGE |
VEGFR2. HIF-1a (JRNAE L (#P<0.05)
(E2) .

HB 4

i € N B

> A3 cllition D0 S T G 5 E%
1 REALKN JAK2 5 STAT3 ZHRIA ( x100)
Figure 1 Immunohistochemical staining for JAK2 and STAT3 protein expressions (x100)

D RED
W HB 2141

P<0.05
—

P<0.05
P<0.05
—

P<0.05
P<0.05
—

2 oRT-PCR #ill 555
Figure 2 Results of qRT-PCR

© MR IT F EHFFNHFEIH

popist|

W TUGT il 44

0 miR-204 B2
P<0.05 P<0.05 P<0.05

P<0.05 P<0.05
—Tr  —Tr

A: HZFEAR; B: HepG2 41

A: Tissue samples; B: HepG2 cells
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2.3 TUG1 5 miR-204 £ HB AR R IZHHE X
14 53 4
Pearsonfl XM 45 K W, HBE LM
HANTUGL 5 miR-2041 Rk 2 B AL (r=
-0.962, P=0.014) .
2.4 Western blot &8

Western blot#: il 45 R/, 5 ic o 4 5% 1E
RS HB 41

JAKY  —— ——
PJAK2 | e —

STAT3 |
DSTAT3 | — —

VEGFR2 s mm—

HIF-1 o | e m—

) VRIS
WA et L “;&-2““"%‘%

poTATS [ —
VEGE ———
VEGFR se———

HIF-Lo |- —
CADPH — — —

B 3 Western blot # 45 &
Figure 3 Results of Western blot

3 it i’

EAER, REFRMAIT FEAENBIRIT T
WA — 7 8%, HA s i T R XU AR T 25 4 ()
B S IA SR i 29 2 HB I R 36 97 8

U, B BTHB Y & s AL 2 B 1 R 1297 K B A HB
g7 S L

i 98 i 4 0 AR R R A O R 2, A I
BN R SRR AR . O R AN MBS A . P R A i A G
T8 BRI A B L 7 AR R 0 SRR AR A0 L M i
B A U T R A A, I RS W
FRAATT S IR A AR A R A7 A P B
AR T VEGFRg IR, 38 o 42 U i P9 B2 41 ik 1
5 R A OB O A, TR R R IR A 458 R

O MR o F B FAEPH

WAL E, HBEILMBE AL EATIAK2-
STAT3 38 6 AH ¢ 73 K i 3 A B AH G 43 FVEGE |
VEGFR2, HIF-1 a WEHAREIWE LA (1
P<0.05) . A, TUGTEI & miR-2045F F ik
REWS W] W M i Hep G240 Il " JAK2-STAT3 S Ifi 8 A=
WA FVEGF ., VEGFR2, HIF-1« Y% H %
ik (#P<0.05) (E3) .

P
W HB 44!

I AL
B TUGL Ml
I miR-204 B4
P<0.05
P<0.05 P<0.05 P<0.05 P<0.05

A: HEHEAR; B: HepG2 4l

A: Tissue samples; B: HepG2 cells

i 9e T R o DRI, R i A R R R A R
J B R R, ﬁ%%“”&HBE’JIPM‘cH%#ﬂﬁ
B, BILRRTP VEGF KT H 2 F vk i/ %k,
Tl I A5 9% R 4R ,\ﬁiﬁaﬁlﬁﬁﬁm&iﬁi%ﬁ
SHEHBAKRE, HHEBEE L, WEES.

it A AT kB, HBA 4l £ A
HEREEFNIncRNAR KX RH . Hf, IncRNA
CRNDE ] i 4 8 ¥ m TOR{E 5 B i s L E Ak
P20 T H B 3G 58 A1 4 AR B AEHT, 4278 IncRNA
AR B R B (0 V8 A R 45 1R 7 0 T A R A 0
TUGU® FlncRNAZEE E AL, 76 2 FO% M e

LA R 0w e o . B BEE . B S
i Je 240 0 e S ek, B R B i BE bR A i

WarE . FRMPLET-BMEM. Kk, TUGLEIA R
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S — MR L L B, B 4L gE PR 2
TUGIZEHB M AL B W BE, HiRm
TUG Lk — 2095 9 K N 5 0 10055 15 2F 2177 18 9
H B 4 i i) 14 58 F11R 2868 )1, (HTUG1#EHBR 4K
JE& B A FH S LU A R R AR T .

miRNAJE— K 292240 1 1R 09 3 9 65
RNA, W58 %W H g% 3 U0 E & o ¥
MR RN MRS, S EAHBRNAERK . 4
oo AR R U T AR R A AR W PR Y &
Ak R 5 D g s TR I ek B R 3 R 0 R R L Y T R
M, IR T, JAK2-STAT3(E 5 1 M2 sk
PEWE , F IR L N VEGF MM P-2 %5 3 i 3%
Ik, i Al R BE Y 2 B, miR-204
A DL S JAK2-STA T3 3% 42 98 55 il i g vh iy i 45 7
B, BRI S A 2 Wik, &
MIAK2-STAT3 A EETUG 1/ T miR-204 % #5845
HBJ 8 11487 A= A A o B3 %

AWFGEE T A 201743 H—20184F4 A U 4 1Y
HB 8L s 41 20 S Fom v 3 55 0E 8 2L 2P TUG L
miR-204 VA L JAK2-STAT3 () Rk #4740 41, Il
I HEETUG 1R S miR-204 1% 23K i Hep G240 i
R — R TUGI B I miR-2044) S TAK2-
STAT3 3542 I8 4 JFE-BF 4t A9 i 8 Az 1l i VR I BIL A
& BLHB L 978 21 2 85 HL 3 v 9o 55 1E R 4 U B
A BRI, ELAp R 4l 8Up JAK2 FISTAT3 & ]
WML qRT—PCR*ﬂWestern blotAa: ) 45
FH, M A R 25 R A8, MR ALl TUGH
MITAK2-STAT3 i #&H FWW F s 20 8 50 5 45
WAESETUG 1 E I S miR-20453F 72 35 $4 RE % B 12 41
HlHep G240 I JAK2-STAT3 K I 45 A= il A 56 26
VEGF. VEGFR2., HIF-1a ik, 4, HBH
JUB R AL N TUG ] FlmiR-204 A 22 35 5 0 2 741
% (r=-0.962, P=0.014) , &£/"HBRE LI A
WTUG 5% ko] BEII H miR-204 %3k, MM
BUGJAK2-STAT3 k42, fE#EHBIM A £ . xR
TUG 125 ¥ HB I A LAY 7 HHLE]Fa] H 75
R A O AR R, A O I RIA YT HB AR it
B T HAR SO

28 FRFR, TUG1/miR-204/JAK2-STAT3{5 5
i AE HB R A8 AR B kAR R R R R ] e R
FEHERZEREEN, @ ETUG/miR-204/JAK2-
STAT3E & 4l #% O P8 45 7 A 2 R I R I6 J7 HB 42
HEHT ) 53 4 SRR YT R .
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