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Long non-coding RNA-8439 up-regulates expression of pluripotency factor nanog in hepatoma carcinoma cells
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[Abstract] Objective To explore the relationship between long non-coding RNA (IncRNA)-8439 and pluripotency
factor nanog, and to investigate the potential effect of IncRNA-8439 on the growth of hepatoma carcinoma cells.
Methods RNA-sequencing and bioinformatics tools were used to screen the differentially expressed IncRNA related to
pluripotency factors (nanog, oct4 and sox2) in primary and metastatic tissues of hepatocellular carcinoma. The differentially
expressed IncRNA levels were tested by real-time quantitative PCR (qPCR) in human hepatoma carcinoma cell lines, Hep3B
and Huh7, and their corresponding suspended spheres. The potential of binding of IncRNA-8439 and nanog was determined
using bioinformatics tools. Localization of IncRNA-8439 in the Hep3B and Huh7 cells was observed by fluorescence in situ
hybridization. After knocking down IncRNA-8439, the expression levels of nanog in the Hep3B and Huh7 cells were detected
by qPCR and Western blotting, and the growth status of suspended spheres was observed. After overexpressing IncRNA-8439,
the expression levels of nanog were measured by qPCR and Western blotting in the two kinds of cancer cells. Results A total
of 9 differentially expressed IncRNAs related to pluripotency factors were identified, while only IncRNA-8439 expression was

significantly higher in the suspended spheres of two kinds of cancer cells compared with their corresponding adherent cells (both
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P<C0.01). LncRNA-8439 had binding sites of nanog at its 3’ end. LncRNA-8439 was located in the nucleus of the Hep3B and

Huh7 cells but not in the cytoplasm. After knocking down IncRNA-8439, the RNA and protein expression levels of nanog were

significantly reduced in the Hep3B and Huh7 cells (all 7<<0.01), and the number of suspended spheres was also reduced. After

overexpressing IncRNA-8439, the RNA and protein expression levels of nanog were significantly up-regulated in the two kinds

of cancer cells (all P<<0.01). Conclusion LncRNA-8439 affects self-renewal ability of hepatoma carcinoma cells through up-

regulating expression of pluripotency factor nanog, which may be the cause of invasion and metastasis of hepatocellular carcinoma.

[Key words] hepatocellular carcinoma; long non-coding RNA; IncRNA-8439; pluripotency factor nanog; neoplasm

metastasis

FF4miedeE (hepatocellular carcinoma, HCC)
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SRS RIHLTI T R A RTINS . BRAR RS A
KT HFHAELEZE L, KEEIEHTS RNA (long
non-coding RNA, IncRNA ) J&—Z8#5 FARK 5
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+, Z 5448 HCC TEMN I ZFiE il A 2 ik i
R, 5V R KR SR A DR
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L1 ZZAPH IWARARA 2012 4F 1 HZE 8 Al
FRBERE (B FERY) RITHESNEHE BT
SAEHTFARUIBRIF SR EHHI2 1) HCC R k2
LRI AL AL 3 6], ARAIREUG S EIRA
RNA {RAFRIFRAET —80 C VKA. AJFdni
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H: K A7 (fibroblast growth factor, FGF) |, &}
H:K A (epidermal growth factor, EGF) #JIlgH
FH Gibeo AH]; GIYINAETAY TR (L) K
AR ARG FgalHAg A 3000 & TRIzol
RF0E H 32 E Invitrogen A H]; cDNA KU sk
& G E i PCR RAF & H S Thermo
Fisher Scientific /A Fl; SYBR Taq f§ila H HA
TaKaRa /A #); IncRNA-8439 JE{7 438 HREr . ok
WA F T N T B A E R TR A W) A BT Ep
TR 5 FH ) nanog HTARIA H 9<[F Cell Signaling
N, Pl H3EE Santa Cruz Biotechnology
NS

1.2 Z5+4&3A IncRNA # 5 it

1.2.1 LncRNA Ml JF7 R HCC BFHFAIMLE
e A A4S 3 ], AR 4 TRIzol iR #AR
WA B RNA, K RNA B2l fsesedt, B
i A R FE T —80 C vKHi. R AMPure
XP beads #% R4l & ( 55 Beekman Coulte
Beverly 23 #] ) fifiit cDNA. ZJ5i#E4T PCR ¥
F R AMPure XP beads # 2 4l fb i 7] & 4l
k. PCR 74, #k1% cDNA SCEEFFfi ] Agilent2100
HEW ML ( 351E Agilent Technologies A ] ) X
cDNA SCPESEATIR K . LncRNA I 16 BRE A A=
YATBR A F 528 K] Nlumina HiSeq MFEFEA,
XF HCC B35 J5 &kt A Ak S A T3
K STAR #ff:. HTSeq #fFHF1 edgeR #AFHEAT
FiRZEF I HIE, FkmbRE R E 5% >2
a%<<0.5 H P<<0.05, J1H|FH Tree Viewer #f4-3E4T
ST o

1.2.2 A4 EEFaH HH starBase V2.0 T
Hifik 5 Z 88 F sox2., octd. nanog KK
IncRNA, f#ii] IncRNAdb T E.iill IncRNA-8439
5 nanog WA EAE A S .
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1.3.1 @ #¥Ex AMHEAMAE Huh7 A
Hep3B KH & 10% G417 . 100 U/mL 58 E Al
0.1 g/L 55FE X1 DMEM H:38, BT 37 C. 5%
CO, MKFFRARTRESR, RSN AR, B
FAHL

1.3.2 E#FzkELR K 1000 A4 Huh? A
Hep3B 4l 73 il A0 TP 2- % L LW A
Nz lE [poly(2-hydroxyethyl methacrylate),
polyHEMA] 21 6 fLth. &iFERKH
20 ng/mL IGF . 1.0 ng/mL FGF LA & 20 ng/mL EGF
) DMEM/F12 KigRfA R, & T 37 'C. 5% CO, 1Y
B hasgE 1A,

1.4 & kEE 2 PCR ] TRIzol 7|42 HL

YL 2L RNA, HRIE cDNA Jz % 55
ERAE VLI HEAT SO S5 L cDNA Y5 — 5k .
PIG B cDNA Jfiti, #73% IncRNA-8439,
IncRNA-1711, IncRNA-3440. IncRNA-4374 .
IncRNA-5958 ., IncRNA-6183, IncRNA-6779 .,
IncRNA-7921 . IncRNA-5834 . nanog VAN GAPDH
M (5 FEHFE 1) . PCR RWIKR R
20 puL; WEcA: 94 °C FilAE 4 2 min, 94 °C A8k
155, 60 °C BKk 60s, 72 C i 155, I 45 4
PR, LA IncRNA-8439 & nanog ¥ r=¥)5¢ ik
FE5r 55 GAPDH 337y 'tom B 1) L (B AR 3 L
AN RINNE O o DAAK AR AT 3 (1) S5 0L 25 R AE
PCR " B4 A B HEXT R

&1 LncRNA 5| %/ RNA 751
Tab1 LncRNA primer and small interfering RNA sequences

Name

Sequence (5'-3")

LncRNA-8439 qPCR primer

Forward: CTC CCATTA AGC AAA GGA A

Reverse: TTC CTT TGC TTA ATG GGA G

LncRNA-8439 clone primer

Forward: CGA GCT CTG CCA GCA CCA CCCTCA

Reverse: GGA ATT CGA GGT GGA GTC TCG CTC TGT C

LncRNA-8439 RCS clone primer

Forward: TGC CAG CAC CAC CCT CA

Reverse: GAG GTG GAG TCT CGC TCT GTC

LncRNA-1711 qPCR primer

Forward: GGC TCA CGC CTG TAATCC C

Reverse: ACG GAG TCT CGC TCT GTC G

LncRNA-3440 qPCR primer

Forward: GCG GGT GGA TCA CGA GGT CA

Reverse: GAC GGA GTC TCG CTC TGT CG

LncRNA-4374 qPCR primer

Forward: AGG CTG AGG CAG GAG AAT GG

Reverse: AGA TGG AGT CTC ACT CTATCG CC

LncRNA-5958 qPCR primer

Forward: ATC ACG AGG TCA GGA GAT GGA G

Reverse: GCC ATT CTC CCG CCT CAG

LncRNA-6183 qPCR primer

Forward: AAC ACG GTG AAA CCC TGT CTC TA

Reverse: AGA GTC TTG CTC TGT CGC CCA

LncRNA-6779 qPCR primer

Forward: GGC GGA TCA CGA GGT CA

Reverse: ACG GAG TCT CGC TCT GTC G

LncRNA-7921 qPCR primer

Forward: GCA TGT AAT CCCAGCACTTTG

Reverse: TCT CGG CTC ACT GCAAGCT

LncRNA-5834 qPCR primer

Forward: AGA CCA TCC TGG CTA ACA CGG

Reverse: CTG CCT CCT GGG TTC ACG C

Nanog qPCR primer

Forward: AAT ACC TCA GCC TCC AGC AGA TG

Reverse: TGC GTC ACACCATTG CTATTC TTC

GAPDH gPCR primer

Forward: AGA AGG CTG GGG CTC ATT TG

Reverse: AGG GGC CAT CCACAG TCT TC

Small interfering RNA-2

Sense: CUC CCA UUA AGC AAA GGAA

Antisense: UUC CUU UGC UUA AUG GGA G

LncRNA: Long non-coding RNA; qPCR: Real-time quantitative PCR; RCS: Reverse complementary sequence; GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase

1.5 ki T4 fLIEHPEA 10 mmX
10 mm 3% A, BUERRAS B GI1Ab F X6 oA K
f) Huh7 F1 Hep3B 4if, 2l i@s4L 610’ 4~

YRR A2 BEAE RN T 24 fLMb . B55% 24 h )5 ERR T
W, H4°C ZRPEAREE, H 0.1% i Triton
X-100 i, MAFLZWE 37 C TR,
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B9 A 18S. U6. IncRNA-8439 anti-sense
1 IncRNA-8439 sense #4T 42 'C F438 16~
20 ho SRJEH 2 X FPIERR BN pi ik, % i DAPI
DY T VI 428 XI5 10 min, FHBERRE:
22 ( phosphate buffer saline, PBS) V& 1t)5 17E
TG gL

1.6 LncRNA-8439 F# %% HUEKRERG
FFAE T X KR KA Huh7 #1 Hep3B 40, #%
FRAEFL 5107 A AIHL R % A T 6 fLb,

B:g% 24 h, #9% IncRNA-8439 f/N T4 RNA
('small interfering RNA, siRNA ) J¥%1 siRNA-1,

siRNA-2. siRNA-3 FIZ 8K, 53 5 B b 20 i
N 4, B ARARXTIRAE . siRNA-1 441 .

siRNA-2 T4 . siRNA-3 THudl, FE40 G ee
5, HREFA 3000 F siRNA (#(zs#iik ) (iIRS
Y AR A U B SRR, IR IR, iR
4~6 h J5 A& MBI FR, FE 48 h 5
SRR PCR J7 kAl siRNA 1 THR%

siRNA-1 JFTCH i THRACR , siRNA-2 Fll siRNA-3
fEA R IncRNA-8439 1E 2 Fhaif &bl
ik, H siRNA-2 THACREE, U2 siRNA-2
(FPAI L 1) AT THRsEs . it siRNA T3
ik IncRNA-8439 Kikj5, RHISERZ & PCR
FEE 1 BN A 2 Fh HCC 4HEH nanog F#
KK, FFPEREIFERA KB .

1.7 LncRNA-8439 it £k 523  i@id NCBI ¥ )%
KU IncRNA-8439 [1ER5TIF4, MR HF 51 (Y S 1]
HAMNFF1 (reverse complementary sequence, RCS )

T Rk BR (FFAIILEE 1) o BUERKARES R AF
FEAE TP B K9 Huh7 #1 Hep3B 40j, %M
AL 5X10° NANME I3 EERERP T 6 fLAR, FEYe

LncRNA jl

I 4 Rl 25 BE 3K 60%~70%. IR ik 3000 %%
PR 2 K Ao ek ks 55 %) RE TR A e &
A, 5Y% 48 h JG I RNA KM Y%K . Huh?
1 k4 IncRNA-8439 AYZRA T 29 R XF BRZLAY 10
%, Hep3B i #&ik4Hl IncRNA-8439 Rk EZ N
XTREZH MY 8 5. B R SRS 7 PCR AR
FT Ry A 2 A HCC 4 ffdH nanog AY 1k,
1.8 &G mpadoar  WAEANM, &8 EE
HIFIR) RIPA 40 M 24 2408, $RBCE A .
B 40 pL GV T+ e S IR M-3R D9 s I e
B LYK, FEIEE L 5% Blg A Wit 1 h,
IMA—4T 4 C TR, A EpE
B 1he JHTBST P 3 K, 4K 10 min, B, LU
W2 B-actin HARMESHT H 1EE AT 2k b

1.9 %itzaz® R SPSS 20.0 A TEE AL
M, RIESSMATRIORILL x2s 2R, WAL
BER FAPIREAS SR L A Y ¢ G50 (3507 2SR IR
FH Welch F2IERY ¢ #5565 ) o Ka%kifE (o) 4 0.05,

2 # R

2.1 %#BEFAAX IncRNA §fik [ IncRNA i
JPorHT 3 X HCC R A SHR 414 IncRNA
KT, ORPUGE Y 22 KT8 IncRNA R 73 A,
BB HCC 5tk kt 5 5% # k240 2 b5 A ]
IncRNA AR 2R (K 1) o SEHE ERESS R
A A B, IESEEE SRR MR . TR
o Y E R B fEiEL 9 M52
AT nanog. oct4. sox2 AHIEH IncRNA, 435
A IncRNA-1711, IncRNA-3440, IncRNA-4374,
IncRNA-5958 ., IncRNA-6183, IncRNA-6779,
IncRNA-7921. IncRNA-8439 #1 IncRNA-5834,

Group
Sample

— Primary site

- Metastatic site

|

B1 &HESH 3 WHERR G SHB I PIESRRIZ IncRNA
Fig1 Cluster analysis of differentially expressed IncRNAs in 3 pairs of primary and metastatic tissues of hepatocellular carcinoma
LncRNA: Long non-coding RNA
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IncRNA-8439 YEiE— 257 .

= 15p
3
&}
S 1.0
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S 10p
I 8
S
2 o
D
z 4

ok

2 of
Q
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Hep3B — Huh7 Hep3B

E 2 qPCR #illl Huh7 #1 Hep3B B 2HA0 5 2iF 8K+ 9 1> S EEEFHHX IncRNA IRILE
Fig2 Expression levels of 9 IncRNAs related to pluripotency factor in Huh7 and Hep3B adherent cells

and their corresponding suspended spheres by qPCR
LncRNA: Long non-coding RNA; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase; qPCR: Real-time quantitative PCR.

'P<<0.05, "P<C0.01 vs adherent cell. n=3, X £

2.3 LncRNA-8439 5 % 46/ ¥ nanog #8% i
IncRNAdb T EX} IncRNA-8439 #4174 91{5 4
22000, 73 IncRNA-8439 5 nanog Z5& HA

“H A FS

nlHetE, LncRNA-8439 (1) 3’ ¥igff7E nanog 454

i (E3) .
LncRNA-8439 5' % R
| | ’
UTR |
—

Nanog mRNA 5
ORF

B3 LncRNA-8439 5% 8EEF nanog LA L=
Fig 3 Binding site of IncRNA-8439 and
pluripotency factor nanog
LncRNA: Long non-coding RNA; ORF: Open reading frame;

UTR: Untranslated region

2.4 LncRNA-8439 f£ HCC zZmfew tg oA fdi[f]
IncRNA-8439 14X} Huh7 11 Hep3B 4 k17517
25z, 4ER (K 4) B8 IncRNA-8439 KA M i E
ez, i It ek .

2.5 #UAK IncRNA-8439 444K nanog & iAK-F
Fo b 5% e & F 2k 4 F ] siRNA-2 7£ Huh7
1 Hep3B 4 @ik IncRNA-8439 YR IL)F,
53 SR A BRI B2 i 28 5 & PCR IR 15T
ERI K nanog MY FiAaE, 45R BR T4
1 nanog FEikETE RNA (& 5A) FM&EEK
S (Huh7 40ff1: 40.57+£1.19 vs 435.81£6.75,
Hep3B: 18.50+0.75 vs 470.1342.18; ¥l 5B) %
fiX, SXBAMEEFHAERITFEEL (P H<
0.01) o [RIEF, THRa it e 40 B 2 P Bk A i P i
DFXTREL (K 5C) .
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#

DAPI Merged

Bl 4 WHEARZZZETR IncRNA-8439 7(‘ £ Hep3B 2B (A) #1 Huh7 4P (B) HHISDH
Fig 4 Fluorescence in situ hybridization showing distributions of IncRNA-8439 in Huh7 (A) and Hep3B (B) cells
LncRNA: Long non-coding RNA. Scale bar: 50 pm

DAPI Merged

18S
18S

ue6
U6

sense
LncRNA-8439
sense

LncRNA-8439

anti-sense

LncRNA-8439
LncRNA-8439
anti-sense

1.2 O Blank M siRNA
1.0
:: sk
S 08f
5 06k *x Blank siRNA
g
§ 04 J_“
02F Hep3B
0 A
Huh7 Hep3B a
Huh7 Hep3B
Blank siRNA Blank siRNA  pz (X 10))
Nanog —{ T S e 0 ST Huh7
v‘ .,‘ .' . ! mh', .
BrActin—| st | — 43
B —_ — C

5 T IncRNA-8439 F&{ nanog RiA7KFE X Hep3B #1 Huh7 fAREEZIREE
Fig5 Nanog expression level and number of suspended spheres were significantly reduced
after knocking down IncRNA-8439
A, B: RNA and protein expression levels of nanog were reduced after IncRNA-8439 siRNA transfection respectively; C: Number
of Hep3B and Huh7 suspended spheres was reduced after IncRNA-8439 siRNA transfection. Blank: The cells were transfected
with blank vector. LncRNA: Long non-coding RNA; siRNA: Small interfering RNA; GAPDH: Glyceraldehyde-3-phosphate
dehydrogenase. "P<<0.01 vs blank. n=3, x+s. Scale bar: 100 um

2.6 it & ik IncRNA-8439 #3423 HCC %+ (K 6A) FIFEH/KF (Huh7 4if: 497.12+7.28
nanog #9 & ik/K-F {E Huh7 Fl Hep3B Zifig it vs 59.30+0.86, Hep3B 2HEIH@: 530.80+£2.95 vs

ik IncRNA-8439, WMo Al emf 28 62 80.31£1.27; &l 6B) ¥, EFWHGIFE
 PCR MIEE H i BN 7K nanog YRk, Y (P#9<0.01) .

ER BRI K AHAP M nanog KX EIE RNA
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M Com

12~ OCon

Nanog/GAPDH

! M (X10°)
—38
8

—43

B
B 6 iF3RiX IncRNA-8439 {& nanog Rix/KTFIRE

Fig 6 Expression level of nanog was increased after
up-regulation of IncRNA-8439
A: RNA expression; B: Protein expression. LncRNA: Long
non-coding RNA; GAPDH: Glyceraldehyde-3-phosphate
dehydrogenase; Con: Control; Com: Complementary. ~P<<0.01

vs control. n=3, xEs

3 i1 8

HCC 7E38 E 1Y & R AL R E R g, F
ARUIBRAG I B EZ /AT . SR, HCC 3
BRA S5 (4 5 % RS B W R S T AR R A R 3 A A
WIRHS ., HCC — B R AR, RIMERIGTT,
XEEERE) 3 AR RBAE 20%", 4% HCC
TEW, ISR FEUNACEET N 90%, A
IEXF HCC #H R AL FIR ARG B Fif R 4
KBFIH RN

LncRNA 7ERMG2E | sl B sk v
S A2 0 R IR R A B KE, AR
Wi iE B A R 45 4 . RBAKE 5456 FH AR
FH )55 5 ieg 04 & e IEE RS A6 36 B R AT 43 1 5%
. U IncRNA AK058003 7EFLIsm 4 iy 33k
A T, FLT eI R y S filA% 2R F 3L
(y-synuclein gene, SNCG ) K 7KFAE i FL R
FAMETE | (R Huang FGHE, 724
RIF 440 HCC 1, IncRNA Dreh A LL3E 2401761
FIEAEH (vimentin ) 193835 AR 40 B 4R 2544
TTHMEIEERS . LA AR IncRNA T REIE 15
SR SR N A A R S HCC 7E NI ZFh
MR 22 S5 .

A e A i 5 A TE BR Y 3R T AR W
S ARTE BT 1 SERE R RE O, DA TTT I3 i g 4 41
KL RZE RGP, XMAEET)
HZHNFrREHEVMEG. AR nanog JEH
FENLT 12 SR, nanog REAE I IRNIG T 41
B R, AR R LR, BRI
H At an i & A T g fE 0 ok 2 REPET. B —
SepfsE R W], nanog BEAE MR 40 ML Y228 5 5%
U FE HCC Hh, i3 RIAR nanog nJ FLiE4h
4 Nodal J73h+IF LIRHZRIN, & Smad3 {75
W, A LT L (epithelial mesenchymal
transition, EMT) , 340z 72 HE J1 3o ,
JFF P RS B 2 3T, Nanog Wit f MMTV-
Wt % PR /)N BRCFL A 6 200 0 185 B R1 O oy B %
[m] s e AR 2 /B R AR A P 7 (platelet derived
growth factor, PDGF ) % EMT MG A )R
KU S —Jr i, EAER B T AN (cancer
stem cell, CSC) 7 i & W) iz, CSC
ToFRIE G . AT R . RZBMELL S 2 W) oA e
WUCHTEMIE M & . RIEMRZE. ki
HHEEEM", Nanog Wit IGF (55 & S
5 HCC CSC py#sy, Jf HAEHAA NSO BE )1 5
SR K BERIFSE 2R I nanog 25 A R Y & R
58, 15550 A R 0 R R i R

ARAFFEE L 3 X HCC JF & K FfE A 4 (1
IncRNA FEATIN P FEERE 531, e BRI Akt G4 7%
k2] IncRNA RikiEAKES . W TIHEZ
REPH TR G IncRNA 7 HCC 20l Hh iy 4z )
KX HCC kIESERmW, AT ZEFRIE
A9 IncRNA H A starBase V2.0 T HAfiE T 9 5
ZHeH T octd, nanog. sox2 HIFEHJ IncRNA, i
I SEHT DG i PCR Rl iX 28 IncRNA 7F Hep3B
F1 Huh7 20 f K 6T 1 4 ek Jed 44 e 8 07 Bk v i 22
ki, Pk IncRNA-8439 fE#E—HF5%.
— BRI HAYE B2 T A IncRNAdb IR A 115
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