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W E: 4 E%% Bl (nuclear lamina protein B1, LMNBI1)Z & X T &4+, @ id k4K
LMNBI1 £33 524 B % 20 1038 70 69 % v A L AL4) . A1 siRNA /£ AT 9% 28 ie F 30K LMNBI, Western
blotting # M| SAAK 2R, 1% k42 F A 5 9| ¥ 3 7% (telomeric repeat amplification protocol assay,
TRAP)AE ) 2 5% 45 Bl 7% M T AL, AR 52 B & & K& B4% KK (quantitative real-time polymerase chain
reaction, QPCR)A& M| H 5% 42 K & T b, 38 i CCK-8. JLEH A Transwell. X|JR 52540 2 4 K,
12 EF T EE ) B AL, AR R A G AL F UK LMNBI 49 HepG2 %0, A& 3% Jfﬁﬁﬁ‘&
AL EEE M T A, KA SA-B-gal R EEAN @KL IEN, BiTARERE T RIG L1 AT E
et €&, SA-B-gal RE R &, 554 KA BRAL S X (fluorescence in situ hybridization, FISH)#(TI
M H A RS Feh . e AR AW &7 69 7 K F 4k LMNBI & 16 RATJR 2128 7 49 R AL
BEEEARSEH. RALEGH K % . HepG2 #= Hep3B ¥ si{k LMNBI JZ 5% ¥ B 7% iJJ_%"Fkﬂfﬁ
miesgsh . EHFRRRA BFIEIK, mIehRE NG FRIERAREFIK LMNB] /& 5% £i8e 7% 4
Ml B Bk K E 4R 4E, MIRK A R %, WML BRIEEIEK, Ki-67 A AR, A 15 8 oH

%R LT, LMNBl AR THEAR, L5 E> &AL EMX. LMNBl EAFE @+ i
R, HAERAYIPEITREEFERTUS QA AAF 06 57 09 ¥ k.
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Lamin B1 regulates the growth of hepatocellular carcinoma
cells by influencing telomerase activity
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Abstract: Lamin B1 (LMNBJ1) is highly expressed in liver cancer tissues, and its influence and
mechanism on the proliferation of hepatocellular carcinoma cells were explored by knocking
down the expression of the protein. In liver cancer cells, siRNAs were used to knock down
LMNBI1. Knockdown effects were detected by Western blotting. Changes in telomerase activity
were detected by telomeric repeat amplification protocol assay (TRAP) experiments. Telomere
length changes were detected by quantitative real-time polymerase chain reaction (qPCR).
CCKa8, cloning formation, transwell and wound healing were performed to detect changes in its
growth, invasion and migration capabilities. The lentiviral system was used to construct HepG2
cells that steadily knocked down LMNBI. Then the changes of telomere length and telomerase
activity were detected, and the cell aging status was detected by SA-B-gal senescence staining.
The effects of tumorigenesis were detected by nude mouse subcutaneous tumorigenesis
experiments, subsequent histification staining of tumors, SA-B-gal senescence staining,
fluorescence in situ hybridization (FISH) for telomere analysis and other experiments. Finally,
the method of biogenesis analysis was used to find the expression of LMNBI1 in clinical liver
cancer tissues, and its relationship with clinical stages and patient survival. Knockdown of
LMNBI in HepG2 and Hep3B cells significantly reduced telomerase activity, cell proliferation,
migration and invasion abilities. Experiments in cells and tumor formation in nude mice had
demonstrated that stable knockdown of LMNBI reduced telomerase activity, shortened
telomere length, senesced cells, reduced cell tumorigenicity and KI-67 expression.
Bioinformatics analysis showed that LMNB1 was highly expressed in liver cancer tissues and
correlated with tumor stage and patient survival. In conclusion, LMNBI1 is overexpressed in
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liver cancer cells, and it is expected to become an indicator for evaluating the clinical prognosis
of liver cancer patients and a target for precise treatment.
Keywords: nuclear lamina protein B1 (LMNB1); hepatocellular carcinoma; telomerase; telomere;

cell senescence

JHHE e — MR R . BRI . BUE
BEMENENE, 5 &R RSN RS2,
JH g A A= AL (AR ML ST P IS b R 20 i) Y
ANE, W5 K 5 8 I 40 L8 (hepatocellular
carcinoma, HCC) . N H & (intrahepatic
cholangiocarcinoma, ICC)FI{R & %l -4 iy -AH 4
Ji (combined hepatocellular cholangiocarcinoma,
cHCC-CCA), HrpFanisis i i, ik
FrEdEge i, ol G BFER 80% A . HE
NATTH AR TG TR TAR SRS 1 28 4k, JF HLBEST
BAAGI A B s, s R 2 N BT B A1
Mo 2020 4EERAINHE 2 B & BT T 90 77,
R, SRR R HAESS 4 (LR H DL
. TR 2 TR A s, S E0E
iR Bt R HESE 2 P e R AR & R L
HEAE R, Bl R A . ok T
MBS TBORYY, MG ERSE R, A
BFFEFRWIH 5 ARAE AR AN 12.1% ),

2 A% B DA Ay s A A L v e S ) A4
Wz —, EEETTEARSE RS, e
JEAL TR NIZ, 2l 28 E B E
FB 2%, EiE% LT 28 H (lamins), H 320
— VR R 2 R A0 A PSR AF R R
AT A RN B BIRPSEAL, A BURET 28 M1
1A% 3 i AR op o 4 8 P, LMNBI
LMNB2. LMNB3 ¥ B B 2F 28 1, LMNBI
R i 45 )2 8 1 B1 (nuclear lamina protein
Bl, LMNB1)., LMNBI1 & — /&% % E44H
AN, SRRk, X B RUAZLR R E IR
LMNBI fE H BB TS Bk Z 211561, JEHEAE
Jiiti Jif 98 (lung adenocarcinoma, LUAD)FR!>1] ] f

&: 010-64807509

BEYE B2 07 BT E , LMNBI 2 T4
I AL IR 7 8 SR TUS 1 A b s U,

HAGP LA LMNBIL A= b5 s ) ] A6 - 403 i
s, (H BRI AT . ASBFTE IR
R TAZEA Bl EF IR AR R22
FIEERS 1 A B AL o

R

1.1
293T 4iffi. HepG2 4Hjid. Hep3B 4 .

shLMNB1 185 75 URL 28 58 1 AS S50 23 R A7
DMEM 4l #5553 . PBS ZZli . FBS. i
Wy rp LI R P R A RIPA BRI 12%
HL VK S . LK 2% vhyi . TBST 2% i il i F 2 2% A=
PR E(Eg) ey A BR A W), wkL R £ B
PANAGENE , siRNAs fil RNAIMAX i H
Invitrogen 2y H] , Anti-Lamin B1 (66095)#/ B-actin
(01003) J H Proteintech 7% & . TRAPeze®
Telomerase Detection kit I H Millipore 23 A,
SA-B-gal 3% YL (X7 &4 H Beyotime 23],
CCK-8 17| &y | [ fL~7 2 m], DNA $2 Bk
0 F rE v MERE AR YRR BR S W
1.2 7F%
1.2.1 #pEiETE

293T 4l . HepG2 4l i . Hep3B 41l fitd FH &%
10%3 4 1L 9 DMEM 8597 355 95 F 37 °C.
5% CO, R AR BE AR . AR A0 A= 1 DL AT
AT AR AR
1.2.2  Western blotting 5347

b B S A A0 A RIPA 24 i b 47 8 2K
PR, SR i A 12% 8 Uk R ik
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17 SDS-PAGE, KA1 2 h, S%Milg 4= Wi
UREA 1 h, —$T Anti-Lamin B1 (1:4 000),
B-actin (1:5 000)%# & 2 h, TBST ZZ ik
PERE 3 ¥X/5 min, —#i(1:5 000)% ik 1 h, TBST
2% PR PERE 3 YR/5 min, LR RO RO R
EIF AT
1.2.3 RNA T 70 shRNA #%t

siRNAmix /K Ff#Z, 200 pL Joliil . Jt
XHE DMEM il A 6 uL 20 pmol/L siRNAmix .
5 uL RNAiMax iR 51RS), TEAEYLSHENE
HERE 20 mine HSIMARIE AL, bR
i, BESEIRS), 6 h R4k, 72 h iFfT/E 250

WU 7% 0% Jfokl PLP1 (0.84 pg)+PLP2
(0.4 ug)+VSVG (0.56 ug) & H Tk 1 pg, InE
200 pL JCHLVE TSR, A .
B 8.4 uL PEI, WXMZIRA], Z i E 20 min,
IR A WIS I A SR AT A1 293T 4 i
W, FEAT; 4 h . 48 h S YRSE 293T 4
HOE B BE VRO L I, RS DL 500 pL/ALAY
A 6 FLEAY HepG2 20 il b (35 FE 210 60%).
GRS 48 h ¥ 1 pg/mL hAMES 2
(puromycin), #ZMPTAER 3 d 5, T
M AR AL FE 1A LMNB1 #9525 Tl 4 i .
1.2.4 CCKS FXIJRSLIE

¥ LMNBI1 @ik J5 () HepG2 40 fE $ /4 F
96 fL#R F(3x10° ™40 /FLAR ). CCKS +4 & il
T TR P R TSR N 4 L

R TAES b, L 6 fLARTS
— KL, B SRR 25 AL = R) Y T R
1 em, #5507 siLMNBI i HepG2 41 it F1
AT BB F 6 FLAR F o BN FLN 2 mL #5355
FEREFE 20 h, AR RRZAE. F 10 uL
PRSI g I EL 2k . K2 TERN LAY
FUBUEE EZRIB I A PBS MR 2 Wk, LUIERRZ M
A AT FLBEZE RN 2 mL JC I3 55 553, ke
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G PR )Z G REAN AL . FF 6 FLAREE R IE TR AR Ak
Sekig, AT 0. 6. 12 h G S B
1.2.5 Transwell #1522 AL

Bl LMNB1 Ji5 i HepG2 41 it 714 4k 7 &
TF TG R g3 7E 24 fLAR EIAE 20%
a4 MG B 35 5L 600 pL, SRR A
241200 puL MR, RiR 16 h, 4% PR
[t %€ % 30 min, PBS BEJ 2 WK, 0.1%%5 54 %
VWA i 8 30 mine FHARZOR: b2 111 41 i
I RR . WA NS e ik b % 1R A i 1A
&, FIH Image J 8 F 1153 40 A= 2250

AR AL R S FEXTE B B A K i, HE7S AL
M LABEFL 500, 1000 B 1 500 ™4 i (1) 2 J3 Fif
. YERWI)G, A 4% 2R EERE, I
FH4E 448 (Solarbio, C8470) YL 8,141 HE WL .
1.2.6 XBfE 2R &8 %% K N (quantitative
real-time polymerase chain reaction, qPCR)f
) um ALK I ZE

i F KingFisher Flex DNA #2H{(Thermo
Fisher), MagMAX™ DNA Multi-Sample Ultra
2.0 a0 G At 43 B SE R 4 DNA ks Je
WZ PCR ¥ 3519 003 1, LA 500 nmol/L i
SR E . M35 Bio-Rad /A H] CFX-96
qPCR ¥ _F 14T qPCR K . ki (T) PCR F2/¥
BEE M 95°C 10 min; 95°C 155, 56 °C 1 min,
20 MR, 4°C {47, 36B4 (S) PCR /7
995 °C 10 min; 95 °C 15 s, 60 °C 1 min,
30 MEI, 4 °CIRfF. BAFEANE 21K,
A4 Tel 514071 36b4 514 1519 CAETITE 1
278 SRIT LA AR A (AT st b B

%=1 PCR¥ERSIMES

Table 1  Primers sequences of PCR amplification
Primer name Sequence (5'—3)

tellb CGGTTT(GTTTGG)sGTT

tel2b GGCTTG(CCTTAC)sCCT

36B4u CAGCAAGTGGGAAGGTGTAATCC
36B4d CCCATTCTATCATCAACGGGTACAA




IHE S/RFEEA Bl BT HMRNEEEREFERRER 1613

1.2.7 imPE 8 F 5 18X (telomeric repeat
amplification protocol assay, TRAP)

TRAP #5:f# Ff] TRAPeze™ i i lilf 16 0 3
F& ik T, AR EIK B 1xCHAPS
240 52 P (1:200 i1 A RNase inhibitor)Zd fif
30 min, 7£ 12 000 r/min &.0> 30 min 5,
Bio-Rad & [11 43 B a5 £l 2 S8 1R B o
P B M 25 ng/ul, —EAEAFESLE 25 ng B
1 puL #47 PCR SN o R IWAR R /A 5 2 pl
10xTRAP Z2 0P, 0.4 uL TS 514, 0.4 uL 51%y
&% ,0.4 uL dNTPs (50 pmol/L),0.2 uL RNA
i3I F, 0.2 pL Tag DNA B4, 15.4 uL /K
(DEPC 4b¥), 1 pL K&, WEMF 37 °C
30 min; 90°C30s, 55°C30s, 72°C30s, 254
i3, 72 °C 5 min, 4 °C A7 . WA NILA
Y15 GelRed | #£28 i (generay biotech)iZ &,
1 0.5xTris-borate-EDTA (TBE)f 10%23% P4 4 Ik
JEBERE(29:1 PN MR/ AU ) B IS 735, 200 VB
50 min, f#i] ChemiDoc™ {4 % %5 (Bio-Rad)
X EEREHEATHARE
1.2.8 SA-p-gal RELE

UM 1 mL B-2F ZUWE i L o [ e W, =
W2 15min. FELAHMEE E W, 1 1 mL PBS
PE3 YK, HKEHE 3 min, 3F PBS. MIA 1 mL
et TAEW, HARYe TR T DU 40 i
PRI, 8 AR WREC I (- UM e Y £
WA: 10 pL/READFEAS, B-2FZUREH i O (4 )
B: 10 pL/BAMHEA, B-2FRLME T B (AW C:
930 uL/AEMEA , X-Gal I : 50 L/ EAR),
37 °C WiE i % (Y C o 70 s TOge,
il g st a]) . FEQL M, ] 1 mL PBS ¥ 2 ¥X,
R #E 3 min, 3 PBS. /5 A 500 uL PBS,
TEG WA T AR S WL, Al
S ALY, 5 gy B A M (AR & 43 L=
G R W €5 1) 3 2 200 B (T AR )AL B e 4 T 4
(M),

&: 010-64807509

1.2.9 %% K J& i Z 3 (fluorescence in situ
hybridization, FISH)

AR AN E I TE 10 mmol/L Fr g
R £ (pH 6.5)4 88 °C ¥ & 10 min, =& T [
PBS(pH 7.2)# ¥k 1 min, 7€3% A4 851
25%. S50%A1 95%Z BEMi /K, FE 3% Y T
37 °C 1% 8 & A A WAL P 2 min,
7K 2 3 - A 80 uL 10 mg/mL RnaseA %
(NanoMagBio)# &, 7 b ®&¥ih, BEF 37 °C
b 2 h, AHEEY A, PBS #hE 1 min.
RIG KB F 2 A 25% . 50%H1 95% ) 2B,
KT RIE, BAFEMSA 100 pL ik B g
(TelC-Alexa594, PANAGENE)Z%4Z, 4 80 °C 7%
PE 20 min, FEi#ECER(ED 16 h), =),
I BT 70% F BEREZE ohw ok 15 min,
FH BT i R Jie 7 o oP e 3808 e 4 Ik, BRIk
15 min, f£ZE T Tween 20 25 th g np 3k
4%, B 5 min, =i T H 80 uL DAPI (7
BRI PBS 22 M, F FELLSA 1:1 000) 5 G
YA AZ 5 min. 23 H 7% 0 20-25 uL PBS J5 &
A, RPTEDOL B T M E T-20 °C
AR RAE . A Image J B2 7 P4 ok 1
PR E .
1.2.10 FhYstie

YL BAF G S L I AT AR TR E
FEARAT AT ZE B e 585 DU B 2 v PR 2 AR PR
B2 A (2020KY007-KS002), #F 12 H 4 Jii#
WEPE BALB/c #REBENL R 2 4, B 6 Ho —
ZH VSRS E I LMNBI 9 HepG2 4L, 7 —
ZH VS0 B HepG2 i o K 40 AL 77K 100 pL
(B Sx10° A4 AL E 100 pL IR A AR
BT o 7 d JE FlEbs R RO g A AB
TR AL RR = B e BLAR 7)2,
A 30 RAMFE/NER . DU AR BRUIACER, il
an= s N L E B9y N N L B A
4 4. K SA-B-gal KL EHAEN . H
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W, VIR AEas g g, R dib AU Rk
I LMNBI1 il Ki-67 #9321k, FISH A6 il viig hor K
£ o f5cJe I TRAP A6 0 [ Jes 2 22 st 1l 3 14
1.2.11 FHitERZE

it %R xts /8, GraphPad Prism 9.0
YEE FNE R 521150t , FIH GraphPad Prism 9.0
B A BT hRe it aa, wiglZ ) my th ek AR
Boxt ¢ K56, iR P<0.05 BHUSA b 225 BHA 4
PR, % P<0.05, **: P<0.01, ns: P>0.05

P27 e W i = A

2 ZERE54

2.1 Fi{& LMNB1 PE{EinhBgEMHEE
HNH BT = apatEsE . B MRE

4 siRNA 75 HepG2 4 i #1 Hep3B il ity
HREAIE LMNB1 FEH, i1 Western blotting (WB)
60 AP A LMNB 1 2359 s D B (& 1A
1B), FIM TRAP S5 & #aift LMNBI J5

A HepG2 B Hep3B E F G _
— = o ———=o  E20psiNC % 2.0 SINC 5
& & > & o “V | —= siLMNBI1 Q —= siLMNBI g
& & F oSS S 15 . 2 15 * >
Actin |~ Actin 300 00 2
:‘ El 8] 1 23 4 5 6 o 1 23 4 5 6 é
. ; R
HepG2 (d) Hep3B (d) e,\%\g\g’
C e D *e"  H &
'{L ;\\3‘\\11\:\&'@ :@c h\T“s&\f&;& Hesz

ol
]
‘ 5
;‘F :
‘u (S - -
% HepG2 ™ Hep3B &
= = &
.2:3’ 1.57 § 1.5 v 250 %
5 2200 G
s 1.0f £ 1.0 E 150 = z
g 2 £ o =
: : Z 100 . f
B 0.5 % 5 0.5 3 50 3
o B2 3] 0 - S
= o Z Q
% 0.0 Bod % 0.0‘%\6 \> \ﬂ/ . =
- iéb N 2 SRR
NN NG Migration

1 R LMNBI1 [&RunABE 4 H B2 MBIt EAAEILE. TRMNEE

Figure 1 Knockdown of LMNBI1 reduced telomerase activity and significantly inhibited hepatoma cell
proliferation, migration and invasion. The effect of knockdown of LMNBI using siRNAs in HepG2 cells (A)
and in in Hep3B cells (B) were examined by Western blotting. Telomerase activity after knockdown of
LMNBI1 in HepG2 cells (C) and in Hep3B cells (D) were detected by TRAP assay (**: P<0.01). E: Cell
growth after knockdown of LMNBI1 in HepG2 cells (E) and in Hep3B cells (F) were examined by CCK8
assay (**: P<0.01). G: Telomere length after knockdown of LMNB1 in HepG2 cells was detected by qPCR
(ns: P>0.05). H: The invasive ability after knockdown of LMNBI1 in HepG2 cells was detected by transwell
assay (**: P<0.01), scale bar=20 pum. I: Healing ability was tested by scratch test (**: P<0.01), scale bar=100 pum.
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VR 200 6 1 s e e 3 2 B L R AR (B 1C

1D), CCK-8 S5 i 7 4 A 3 48 1 . =5 40 il (14
1E. 1F). ki g R R i — A e H &
BEOR LA, LR R AR 2 R A i 4
R H Bk A AR FE AT 1T R 4R R
KK B R . X AR LMNBL [
HepG2 ZHMI#EAT qPCR Al sh K3 & B,
Uity R B A R Sy ity e G 0 1 8 AIK: 1T 4 2 (IR
1G), o T ARSI 5% vy b 1 375 1 B AR X 4 184
Dy EZ, FRATHEAT T 58 B IE B S 56 AR
Sy, 45 OR HepG2 4 i i ik LMNBI 57
ZRT RSB ) W PR (B 1H . 1D),

A
>
&
ST
S
LMNBI [~ ]
Actin [s=r~—]
C SA-B-gal
g .
s = &£
g 2
= %]
£l =
L
¢ 9
S
= =
—_ {=H
z . 5
= : &
— " o <J'f
G %)

& 2

2.2 KBTEEE LMNB1 £ 15T 2 40 AR
REMAFLEMRRE

FIFH 2005 1 R Gkl A e m Ik LMNBI 11
HepG2 4iig, WB ¥l sSsLMNB1 HepG2 4flfig
Py (F 24), KEFEIEIE LMNBL )5 bk
WG PR 3 PR (8] 2B), 1L AN 5 BRI AR A
[i], qPCR &5 @onuki i Bl 7 454 (& 20)
SA-B-gal il il 5 & e 2 45 S R, HepG2
shLMNBI1 Zf & 2% Yb 6 [H 4 4 i L1 491 S 25 38 Jin
(& 2B). Ud B ] B ATE LMNB1 2> (5 15 ik il
TEPERFLE AR, AN DA bR 0 ) o ey
JE, e AR IR R A 1 R

S
SF
SQ. ¢
Fo & =&
F& £
FFI 2
E
[»]
177}
«
{ &
=L 5]
2 =]
] =
—t ]
)
]
‘ 2
(S -] E
o
(=
‘ r -
D
=
e 1.57
=
] #3%
L
—
o
=
b=
L
b
(5]
>
=
=
L+l
[

KA EAE LMNB1 < AT 2 4R pum ki BE 45, &4 HARE

Figure 2 The continuous knocking down of LMNBI1 causes the telomeres of liver cancer cells to erode,
causing them to undergo cellular senescence. A: The effect of HepG2 cell stable knockdown LMNB1 was
detected by Western blotting. B: Telomerase activity after stable knockdown of LMNB1 was detected by
TRAP assay (**: P<0.01). C: Cellular senescence after stable knockdown of LMNBI was detected by
SA-B-gal experiments (**: P<0.01), scale bar=20 um. D: Telomere length after stable knockdown of LMNB1

in HepG2 cells was detected by qPCR (**: P<0.01).
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2.3 &k LMNBI1 #PHIFFEAMRERE T
I8

7t shLMNB1 HepG2 4 i #f 5l iz N 5y seg 52
gep, AR R IAE T B 225, UwIImd
175 FE AR AR L . sShLMNB1 HepG2 4H 19 /) i
S R BN X RE A (] 3A), e 2 2L
JE AT TRAP SEB0 IR, m I 2E A% o 96 1
B35 XA (K 3B), fidlfb e s ik
R 2L 40 LMNB1 2K (A RDE PR AR ic 9
KI-67 [FREHR D EIRT XA (& 3C), FEXT
Jip g 20 2R A T FISH b Ji 3 2 A8 25 SR i, il

IR B S e ' i B W 35 55 T X IRZH (K] 3D),
SA-B-gal SEHZE HE I AR 2 A 55 S 400 g 348
Jn(& 3E). shLMNB1 HepG2 #il it K H Bl imkir
MiE e, (HfSumpidak, Ak ERE, Mk
ISR AR AR, IR AR /N T X R
24 LMNBlSRETHEEALAFESESE

SUERIEES
FIFH GEPIA i (http://gepia.cancer-pku.cn/)

M GTEx Fl TCGA %4 JiE vp 4 A5 -9 2H 4 Fe
SE 4141 LMNBI mRNA 05 SE5E, 4>
Pram A 369 G 21F0 160 N IE R HZ, 45

=
A B sheontrol shLMNB1 £ c i i)
SRS | 1234561234 5¢ = = L o
shcontrol @ & & & @ 123456123456 2 g = S58(}0
ShLMNBl & & « & & . §1> E 5 Z S 6000
= 2 ns 5 1.0 4’—| s iz =T 400
5 08 ¢ Z @30 — Eosl = 2 = S 8200F .
g 0.6r& | 2 goot®™ = < 2 g 0
2 0.2 - 23 5 = g ° 00@
g 00~ 22 0 2 & 2 Py
= &O‘éb = ."\0% o ‘;Q@
= Y S
e Y
F F
) S
D DAPI Telomere Merge E
— shcontrol .
= Telomere =9 144 SA-B-gal &
=4 Average length = 679.01 +84  _ m <
g G — shLMNBI I g
o <) Telomere = 8 032 g b=}
) D 1500 Average length = 573.97 + 54 ] 15}
£ = >
[=] = s
E 1 000 5 7
_ z g &
A~ 500 ==
z 3 = S
= Y - -
3 PN U S L D
= AR R =
Relative fluorescent intensity (RFI)
g = & 2/ ES >
3 R LMNBI1 0% FT 2 40 AR FR R T AR I

Figure 3 Knocking down LMNBI inhibits the subcutaneous tumorigenesis capacity of hepatic cancer cells
in nude mice. A: HepG2 cells stably expressing shcontrol or shLMNBI1 were injected subcutaneously in nude
mice (n=6 for each group) (**: P<0.01). Tumor value and mice bodyweight were measured 1 month later (ns:
P>0.05). B: Telomerase activity in tumors of each mice was detected by TRAP (**: P<0.01). C: The
expression of LMNBI1 and Ki-67 in tumors of two groups were detected by immunohistochemistry (**:
P<0.01), scale bar=50 pum. D: Telomere length was evaluated in paraffin embedded sections of tumor tissue
using Q-FISH, scale bar=50 pm. The Image J software was used to analyze the telomere length of tumor
sections, as indicated by fluorescence intensity. E: Cellular senescence of two groups were detected by
SA-B-gal experiments (**: P<0.01), scale bar=50 um.
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Figure 4 LMNBI is highly expressed in liver cancer tissues and is associated with patient prognosis. A: The
expression of LMNB1 at mRNA level in LIHC patients from TCGA and GTEx dataset by using bioinformatics’
analyses (*: P<0.05). B: The expression of LMNBI in the different pathological stages of LIHC patients. C:
Disease free survival analysis of LIHC patients. D: Overall survival analysis of LIHC patients.
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