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Research on the Endothelial Cell-Derived Matrix Induced
by Lipopolysaccharide Regulates the Tight Junction Protein

Expression in Human Hepatocytes
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Abstract This study was to analyze the dedifferentiation of human vascular ECs (endothelial cells)
and the increased extracellular matrix secretion induced by LPS (lipopolysaccharide). The regulated effect and
mechanism of the EC matrix (endothelial cell-derived extracellular matrix) induced by LPS on the expres-
sion of tight junction protein in human hepatocytes were study. The characteristics of endothelial cells, the
components and ultrastructural changes of EC matrix were analyzed in human umbilical vein endothelial cells
treated with control or LPS for 72 h. The changes of tight junction protein, integrin and DNA methylation and

hydroxymethylation in human hepatocytes were analyzed after 72 h of culture on the control-EC matrix or
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LPS-EC matrix. LPS induced the dedifferentiation of human umbilical vein endothelial cells, and promoted

the change of the composition and structure of extracellular matrix secreted by endothelial cells. LPS-EC matrix

down-regulated the protein levels of Claudin 1 and integrin a5 proteins and DNA hydroxymethylation in human

hepatocytes. This study indicated that the injury of vascular endothelial cell affected the tight junction protein in

human hepatocytes.
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umbilical vein endothelial cells, HUVECs)4}#4 1141 i)
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PR 2 At 85 77 5 H 8 E Promocell
A, HEER. BER. BEOMYAEEE Hyclone
ANFE G IR TR, IR . LR E 3L
Sigma-AldrichA 7] ; /N AT ZO-1 5 e FE ik
(R RE L1 1:400). bt Claudin 12 5 BB 4 (R RE
EL il 1:400)0 H 3£ [ Invitrogen A #] ; RITE S R
aS(Integrin a5, ITGAS) . 3¢ FEHUAR (R B LL 51 1:500)
G Bt ShmCHL T FEHTIA (ke LE 1 1:500) Gt SmC
R BE AR (FARE LB 1:1000)14 H 35 [F Abcam /A 7] ;
FaPt N\ B-catenin H 5g BE PR (FRE LA 1:400) . Alexa
Fluor® 488%ic £ 4T %t 1gG M Alexa Fluor® 488%xic
FEPu/ L I1gGHE H 35 [H Cell Signaling Technology
o] NPT ARG E & [ (fibronectin, FN)HL 5g [
PO (TAER) Pt NI 5 (collagen 1, COLL T)
2 EPUR(TAERR) . BT ATV (collagen 1V,
COLL IV)Z R HUAR (LAEW)HIE B b5 A2 & 0F
EVEARA R AT AR 47,67- 2 B -27- %
FEM5 W& (4°,6°-2 amino-2’-phenyl indole, DAPI)IE H
%[ Sigma-Aldrich A & ; R A& L E &
RT-PCRIAM G 700 7E & 964L PCRIR . b2 i i
(ABD)# H 3 [E ThermoFisher Scientific/A 7] ; RNA$Z
BOAF &0 B = [F QiagenA &) ; HEEE . TipsIW H
2% E AxygenA Fl; EAR100 mm4H s 7= MUK H 5 [
BDA A ; HiR —E ALK 7R 4H (Galaxy) W H 92 [H RS
BiotechA # ; 73 )G EETH (ND-1000)14 [ 3% [E Nano-
drop~ F]; GeneAmp PCR System 2400 PCR{X. 7300
Real-Time PCRAXJW H i I ABIA F] 5 {5 & 96
8% (Olympus DP72)14 H H AOlympus A #]; 1F B %
MR B (Zeiss Imager A2)IW H #E[E Zeiss A Fl; =47
IR S B M (S-4800) 1 [ H A<Hitachi A & .
1.2 AR EKA R AR ER S B RERIES
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2017SY 10)HXH , K5 HEANF 45 2 100 U/mL T 8 3 &%
100 pg/mLBERF K [IPBSTE L, 2 FRaR I M32F; FH10 mL
TEG A BT E AR N 7100 U/mL T 2 % 5 100 pg/mL
HER RN PBS, A M ERK, 20 &
5 — i L I e 4, 10 mLyE 5 5% M #% ik
N 0.1 mg/mL AR G, B 206 5 & ik i 2 78
W5, TG TR A AT o Tl , SCCE TG i B S L, B
37 °ClEIRRE 7= A 7§ 15~20 min. [H37 °ClEIR
B FRAR P BT I, R T, BT 50 mLES O
B EJ7, T I TE B, A AR S0 mL S
W, RN, R . A10 mL
AN 100 U/mLTE 8 2 % 100 pg/mLEE R %
[FIPBSTHE I F k2, AR BRI 2250 mL & O H
50 mLES O TN B OHL, 4 °CoAF R2 000 r/min
205 mine FE BIEW, HEH PBSHE &, 4 °C%
f£751 000 r/minf0»5 min, EH2K. FE LG, W
B A s 7RIk R AR S, g LR AE 0.2% B IR
WefEsFR A, JEE T 37 °C. 5% COK M h i
I
1.3 EHHREFRAVHIE R REFIESE

¥ B 3 55 3 A T 24400 R, BELIDA
400 pL 0.2%HIZ, 37 °CHL#760 min; 7+ _-iE, FHIPBS
Ve 1k, BEFLININ 350 pL 1%/ 1, =iRELMN S
30 min; 37 EiF, PBSPE1IR, BEFLIIA350 uL 1 mol/L
BN, iR E 30 min; 3 _FIE, PBSEE2IK, A
37 °CiafE & H o FRT R HUVECs (5 2~44% ) 1%
FEREFL 0.8 10N i (1) 94 B e P &2 IR Ab 3 J5 1)
WILH; 37 °C. 5% COLBEFEE85%~90%I A i, 7
ZIARTFRIE, FHPBSIZYEAIN; 2 sk HEZH RN s34,
A3 I GH R PR 200 it 8% 9% 56 R0 % 9% 2 R R o
[ ELPS, 37 °C. 5% CO.59% 72 h; FEEIHW,
PBSYE 17K, M 500 wL 2540 By (5% AR AR B
99.663 mL PBS. 0.067 mL 15 mol/LZ& 7K. 0.3 mL
Triton X-100), 37 °C## 5 10 min. FFIH, PBSYE3IX,
4 °CAEIA o J ML i 42 PBSHE3 IR, REFLIMA
1 mL 2.5%% — 8%, 4 °C[H €2 h, P74 BEire
st i) % B W52
1.4 ABEBFTF4EREtE TR K RE B SAT SRR 7 1L

NHE Wi 408 (human adipose stem cells,
hASCs)HH ARS8 = # 7. 1, H hASCsH; 77 T & H
10%fi6 45 L3/, 100 U/mLE &R 100 pg/mLAEH &%
FIDMEM/F1255 725+, B 137 °C. 5% CO, K& HiF

BIEMR TR PR . SRR S # M =M B
PR RSN TN E 5 40 B SR A5 S A 41 g
(hASCs derived hepatocyte-like cells, hASC-HLCs)!"l,
1.5 SERTEERT-PCRAGNZAAEA & EE AImRNA
KFE

FIH RNeasy Mini Kiti 7l &, & i 1542
HY bk 2% H 40 0 2 RNA . FH Superscript 11T
R &, T MR U B P I D TR RN AT 4% 5% R
cDNA. SEZR % & RT-PCRAG I £ 3 [l mRNA K 1A
K. ff HPrimer Premier S¥AF %514, 51490t
e BB H ARG R TE AR G . PCRIIY
FFA T .
1.6 REHMMLFRNAERAEBNRIA

- 2H G B K 2 41 i R i 22 2 BRI R I e
20 minf5, HIPBSIZ¥E3IK, BERS500 pL, =S min,
RIGAIN T 4 °Co BT 24l fufb 2 g talf, &AL
BIN500 uL 0.3% Triton X-100% {5 5% & 5 min/5PBS
RVE3IR, BEALINA300 pLdst (1 FH = 1ys TR, %
%5 60 min, WIFFE . 2B _ER—Pi, 4 °C
EAR . WFFIHT, FPBSIZYE3IK, &K 500 uL,
1RPE5 min, 43 AEEE I 400 uL Alexa Fluro 48845
EEPUN RO (1:500f5 7 8¢ ). Alexa Fluro 488Fx
FETRPUARL:50015 HikE), 37 °CiE LI H 30 min.
W 77 IH, FHPBSIR 4T3 IR, FEKS00 pL, 1235 min.
W FE IH, 24 LR R & FLINA 400 pL DAPL LAE,
FEIREEEITE 10 min & Yo A% . 3 DAPL AR,
PBSIZ¥E 3K, BEK 500 pl, 12¥ES min, FFH % A7)
HATE o TCS SP8WOLIL IR A WA F &L, M
FI MicroSystem LAS AF-TCS SPS8EI{& 4k £F 4 it
Fo
1.7 EEENTERFEEES

I3 I WSCER AN [] 15 7 2% A T 4 i 1) e B 1 o
BCAE &G, #H17 RN M &R Ik, FED, It
PRGEE A, DAH i -3- TR I S (glyceralde-
hyde-3-phosphate dehydrogenase, GAPDH)H] & ik 1k
NS, ST A RIE AR . Imagel i1 H T
25 M N 2 GAPDH S THI R N e %5 5 {8, H
F1 %% B AA /GAPDH Y 25 B AE A5 2 H 18 F A X &
o I HEFIR
1.8 SitZEoH

T A S e B 52 39, Hidls DAISE AR 22 (xks) 3R
7N, K H SPSS 16.05¢ v+ 3 % S ie 4 3k AT 4 #r
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Table 1 List of PCR primers used in this study

mRNA%i HEP 4 SIIFFFI(5—3")

mRNA accession number Name Primer sequences (5'—3")

NM_000088.4 COLIAI F: TTG TGC GAT GAC GTG ATC TGT G
R: TTG GTC GGT GGG TGA CTC TG

NM_000090.4 COL341 F: TCG CTC TGC TTC ATC CCA CT

R: TCC GCATAG GAC TGACCAAGAT

F: CCG CTG CCAAGT CTG TAT GA

R: GAG GTC AAT GAA GCA GGG TG

F: GCT TCC CTC TTT CAT CTC CT

R: TCATAG TTC CGC TCT GTC TTT

F: AAA CTT GCATCT GGA GGC AAA CCC

R: AGC TCT GAT CAG CAT GGA CCACTT

F: GGC TCT TCG GCA AAT GTA GC

R: TGC CCA GTG GACAGG TTT CT

F: TGT GAC TACTTT GCC GTGAACC

R: CGG AGA TGA GGG ACT GTAAACC

F: ACAAGC GGT TTT ATC CAGAGT C

R: GTCATC CACAGG CGAAGTTAAT

F: CGA GTG ACAAGC CTG TAG CC

R: TGAAGA GGA CCT GGGAGTAGAT

NM_001303110.2 COL4A1
NM_004360.5 CDHI
NM_001306129.1 FNI
NM._000600.5 IL6
NM._002205.4 ITGAS
NM_001205254.2 OCLN
NM_000594.4 TNF
NM_001317964.1 18S

F: CAC CCAAGAACA GGG TTT GT

R: TGG CCATGG GTATGT TGT TA

PR ZEL TR L 5% F student’s (656, 22 40 ) B Ase % FH A
K5 2 73T (ANOVA), P<0.05 N2 FHME2R, B
CENMES-9'®

2 FR
2.1 LPSIR{FHUVECsHHREIE) A ERE

2 B 1) = 1) 4 R 3 A LA A R Al
ICIRFIEZ — o FRATE B L1 pg/mL LPSAb#E
HUVECs 72 hJg4ifii&E i pRiA Bk SLnt e
BRT-PCRA TR M, LPSALFEHUVECS 72 h/i5, 41
Fh 2 L 5 B % 422 2R 1 E-cadherin (1) 3£ Xl CDH TN 4 tg
KB H M Occludin )2 K| OCLNT mRNAKF
B R RE (B 1A) . S E gl b 25 et DL S e 2
BTN, LPSALFE J5 40 it N 5 E-cadherin4h & Y
B-catenin ¥ Rk 7K1 B B FEAIC; 55 OccludinAH 454 (1)
PR R (1 ZO-1 22 W 5 (10 S50 94 (B 1B).
F B0 R B, IR E R
HYfuREARE, 0002w, £ LPSAEE 541
P la) B FE T 5 3R T L B AR W s, MRES
ERIL(ENC). ixEegh FRIT, LPSHIHI4H ] % 5
B RIFRIL, Uk 55 A0 i (R R AE

2.2 LPSLEHHUVECsH % fEE FHFRIE UK
ECMH) 537

PR T LPSHE 15 51 2 ML A B2 41 i 52 453 A T 2
TELH 534 JRE IR 1 S ECMIR AR AL, | A SO F SE s
JE 5 RT-PCRZ3 A1 3 2HL 48 Jfa v 98 4 K -1 A ECMH 73
ISR RRY, HXTIEAM L, LPSAFEAH
HUVECsH {19 % i K T IL6 A1 TNF () mRNA 7K ~F- i
T+ (KE12A); ECMEC H il 21 K5 3% 2 1 1 2k [
FNIVL R 4 TR Ji (1) B K] COL 1A 1A g TV B
JE LK) COL4A 1) mRNAZK Tt 5.2 54 40 (&1 2B),
ERAGEE S

T RN LPS AL 32 TS w] DU 0 i N B
2 o 4 WA 1) 40 B A1 3£ 5 (vascular endothelial cell-
derived extracellular matrix) %5 484k, | H 2
Y1 R 3 S5 1) 7 v, a3l i) £ 6 REZH K LPS Ab 4
EC matrix(EI3A). 7 56H FH 50 0% 4 i fh 27 Ge L
A EC matrixE Tl sr 124 . 45 R B 3B
7~, LPS-EC matrix 1 COLL IFICOLL IV 1) % 5%
BT IR, FPNIRAF4E 200 B g R T &5
MO HHB TR R, SXTIRA
EC matrix#f tt., LPS-EC matrix 2H £ 4 %% & Fl1 41 4
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HALZEEINEIC). PLELEFREEE, LPST L (primary sclerosing cholangitis, PSC) & 2k i F2 it 5%

EWNEMABRECM WK RGN, 254G BiREE R, FRAE R U, AR R A ) LA s AR AL PR RH A 58 (neo-
AT LPSH 51k I & P Bz 40 g 2 434K ; LPS- natal ichthyosis-sclerosing cholangitis, NISCH) T I 4H
EC matrix 7] DL 43 B 020 23 PN I 5 A2 45 45 Bsf 3 I b L, S4B & B2 B 1 Claudin 15818
AL A5 #5055 NISCHER & i AR 2 o 40 i 55 BE -2 I AT
2.3 LPSRBLHEC matrix N T ARFSER4p

ZHEEEHClaudin 119RIE ARG AR e W, hASC-HLCs B A 5 A

F I8 B B IR IE LPSAE I R MEREALVERE A 28 BTSSRl i af # A Zh g &1 D4R FE LPS-

(A B Q)

) ( ) Control LPS ( Control LPS
- P<0.01 |
- 127 pP<0.01 %, =
~ 3z <
g — a
k) g 0.8 =
5% < 3
L= o5 pm
°§ £ 0.44
o =
=

CDHI  OCLN

= P-catenin/DAPI

210 S O /‘? o 0/
A: SEFE BRT-PCRAMTIEH #3251 pg/mL LPSHIET2 hFHUVECSq:émE@&%%uCDHJ &OCLNE'JmRNA%EJ@FE% P<0.01. B: %)%
AL G (0 2 FTHUVECs 1 8 1 ZO- 1 H1B-catenin {235 /KF o C: $348 AL 7~ R B G0 41 51 pg/mL LPSHI72 h/FHUVECSTE S 2511
“BAk. Control: X IEZH; LPS: i Z Hk .

A: relative mRNA levels of CDHI and OCLN in 1 pg/mL LPS- and control-treated HUVECs were determined by quantitative RT-PCR, P<0.01. B: the
Z0-1 and B-catenin levels in LPS- and control-treated HUVECs were determined by immunofiuorescence staining. C: the morphology of HUVECs in

=3 Control 1 pg/mL LPS

LPS- and control-treated groups was evaluated using scanning electron microscopy. Control: control group; LPS: lipopolysaccharide.
E1 LPSYHUVECsH X ERRIENTEMN
Fig.1 Effects of LPS on the expression of junction related proteins in HUVECs

(A) (B)
S 257 P=0.0001  P=0.0023
<z,: P<0.0001 p=0.014 4 é —_— ik
7 e T ? 2.0
%2 E3 £ ‘I‘ P=0.019 4
=8 21 T 2 154 ns
R °3Z )
5 G
— s s 4
2 E 11 ge 10
= £ s g
= o~ -
é I 0.5
O T T 0 T T T T
IL6 TNF COLIAl COL341 COL44A1  FNI

[ Control-HUVECs [ LPS-HUVECs
A: SEI 52 BRT-PCRA HTIL6 A TNFAELPS AN Xt [ 4b ¥ T HUVECs 1 FImRNAZK . B: SZHf 52 ®RT-PCR > AT 7ELPSFI 4 1 Ak HHUVECs H1
COLIAI. COL3A1. COL4AIRIENIImRNA/KF-. ns: P>0.05,

A: relative mRNA levels of /L6 and TNF in LPS- and control-treated HUVECs were determined by quantitative RT-PCR. B: relative mRNA levels of
COLIAI, COL341, COL4A1 and FNI in LPS- and control-treated HUVECs were determined by quantitative RT-PCR. ns: P>0.05.

E2 LPS_EIIHUVECsH ZIEREFFECMA 5 BImRNAKF
Fig.2 The mRNA levels of inflammatory factors and ECM components related genes in HUVECs were up-regulated by LPS



7 P ALAR: IR 2 W S AET A R 20 8 1) 4 A S R N TSI A R I R R L RIB T T 951

(A)
24 h 72 h
= —

-
=" e .=
- -

HUVEGC:s seeding

B
T=ToE

—ra i

+1 pg/mL LPS

= s

Decellularzation

(B) (©)

Control-EC matrix ~ LPS-EC matrix

W

COLLI
-
EC matrix

Relative intensity
of COLLI
(fold over control)

25 pm

y
Control

S = =
YL 2 » oo 2D

COLL 1V
of COLL IV

0.
P<0.000 1
P<0.000 1

il

[ Control-EC matrix [ LPS-EC matrix

A: EC-matrix#l| %7~ & K. B: HE by e o fllmagel % 62 & 80 #TCOLL I. COLL IVAIENFZELPS Ab BRI N i AL BEAH 1) 2 1 K P C: 4393
TR/ HTLPS AL FEAINS HE AL 2 ZH EC-matrix 3 HIE S5 4«
A: preparation diagram of EC-matrix. B: the COLL I, COLL IV and FN levels in control-EC matrix and LPS-EC matrix were determined by immuno-

fluorescence staining, and the relative fluorescence intensity of COLL I, COLL IV and FN was analyzed using ImagelJ software C: surface views of the

25 pm

—_
W
1

—_
(=)

of FN
(fold over control)  (fold over control)

(=]
W

Relative intensity  Relative intensit

EC-matrix in control- and LPS- treated groups were examined using scanning electron microscopy.
&3 LPS-EC matrixE Fi4H 53180
Fig.3 The ECM components in LPS-EC matrix were increased

175 DNA¥E H ZE AL /KB Claudin 111 3RIA7K
SEUST R4 98 LPS-EC matrix R 8 A S2 53 48 i
Claudin 1R AT 5 E K o5HIA L DNAKH
Al S FEEA KT 9%, # hASC-HLCs ) 4 FhfE
LPSE N} AL () EC matrix B35 77 72 hig, W% 40
i B4 K a5 %k K DNAFE 34k b B AL K
(284K . Sei 5 B RT-PCR &5 B 7, 5 06 R ZH A

EC matrix/s& 73 %5 A BTS2 40 f - Claudin 1R iE 7=

A= 520R , F hASC-HLCs 73 7l #5h T- LPS 5o HE Ab 2R
() EC matrix_F555% 72 /5l 40 7 Claudin 1713
LA (EI4A). S 8 & RT-PCRES LM, HTEXT
HE EC matrix F35 7% BN 40 M AH LE, 7£ LPS-EC
matrix_F 55 7%\ hASC-HLCsH' CLDNI ] mRNA /K
BEFRK, ZRASUFE L (K4B). EEJREPE

ERRH, £ LPSALFEH) EC matrix 1577 ) hASC-
HLCs " Claudin 1) A 7Kt B3 AR T 5 I 20 (B
40).
2.4 LPS-EC matrixii T APFLRMHE S Za5
FIENDNAZ R EALKF

L4 2K a5(integrin oS, ITGAS) &M S S
ECMAHHLAEFH ) S8R U7, FRATTHTHAWT T A0, Rt
NS5 40 P i B 5 2R oS BRI ITGA ST R I8 i

tt, fELPS-EC matrix 355772 hf5hASC-HLCsH ##
H 2 oS mRNAZK 2 PR (B 5A) . s da itk
et [ 8 A MR B, 78 LPS-EC matrix_E17 77
72 h/FhASC-HLCsH 8 & 3 o511 81 FH /K (KI5B) ¢
DNA #2 B 340 7K P 5 25 BEA (81 5C), DNAF 240K
SF-BH 3G N (EI5D) .

FREE R LI LPS-EC matrix 7] fgi# i N i
NHFSE R A B A 3R a5 I8 L DNAFE H ALK,
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(A)

HUVEGC:s seeding

(B) ©
- 1.5 1
=
5 & P=0.002 4
O g® -
532101
<Cm.-cs +
z%g CLDN1
%ﬁﬁ GAPDH
2= fos
5 £
5
[
0

Control- LPS-
EC matrix EC matrix

+1 pg/mL LPS

72 h
—_ o — =
.’421”?" R P
. Human hepatocytes
Decellularzation culturing 72 h
\&\ﬁ, < 1.5 1
SRS Z =
S5 AZ P=0.018 4
N <~ e
o §° £S5 10
A 50 Lo+
£3
N
£E
S 0
T £
m -
Control- LPS-

EC matrix EC matrix

Ar NFFSBRANEAET T EC matrix (525675 72 ; B 52N 5 BRT-PCR/MThASC-HLCsH 7R AE X FEC matrix MILPSAEEHIEC matrix_F 43 Claudin 1
FEPKICLDNIfFimRNAZKF; C: 25 1151 BV 725 AilTmage) U 52 43 HTClaudin 1755} BEEC matrix FILPS-EC matrix I35 7= [FThASC-HLCsH {1 2 (17K °F-

A: experimental diagram of human hepatocytes cultured on EC matrix; B: relative mRNA levels of CLDN! in hASC-HLCs cultured on control- and
LPS-EC matrix were determined by quantitative RT-PCR; C: the protein levels of Claudin 1 in hASC-HLCs cultured on control- and LPS-EC matrix
were determined by Western blot, and the relative fluorescence intensity of CLDN1 was analyzed using ImagelJ software.

&4 LPS-EC matrix N7 AFFSLRZBAEA Claudin 1893RIA

Fig.4 The expression of Claudin 1 in human hepatocytes was down-regulated upon cultured on LPS-EC matrix

#E A H Claudin 1) 3R IA .

3 Tig

SRR I S S A IR 32 SR, R
F5RH AT 52 JoT 240 1 1) 55 40 A B e TN, BRI
JE AR TR A, D9SRB ORI R A
PERFH RS S D Re A . R ERE O AT
A BRI R A o Tz e TS B A
H Claudin 1R 2% B3R AR AT 3 3501 A &5 1y 5 0
RS2 45, T 51 25 B AH G IR 452 45 R0 R Y i
A R

BERMENECM AR, 7RI b Bz 41 i 55 2 i
FE A BN RE , LA K5 55 40 i 38 52 1 b R 4% 5%
BRI DS, FRATRIAE SR, NV UR ARV A Ak
JHLEZAT) v, B 5 A SRR DX 4310 JH SI2 5 48 i )
#4 % a5, Claudin 1BA S DNAFE HEEAL KT B35 5k
Do R RO 72885 2R o ST N H SI2 )5 41 A DL &
R S Rl P S 5T 4 B 3R oS/ BB, ik — 2P
W SRR, B4 R oSl SRCIE 53 M+ —#
{37 1(ten-eleven translocation enzyme 1, TET1)/&
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A: relative mRNA levels of /7GA5 in hASC-HLCs cultured on control- and LPS-EC matrix for 72 h were determined by quantitative RT-PCR. B: the
protein levels of ITGAS in hASC-HLCs cultured on control- and LPS-EC matrix for 72 h were determined by immunofluorescence staining, and the rel-
ative fluorescence intensity of ITGAS was analyzed using ImageJ software. C: the DNA hydroxymethylation (ShmC) level in hASC-HLCs cultured on
control- and LPS-EC matrix for 72 h were determined by immunofluorescence staining, and the relative fluorescence intensity of DNA hydroxymethylation
level was analyzed using ImageJ software. D: the DNA methylation (ShmC) level in hASC-HLCs cultured on control- and LPS-EC matrix for 72 h were
determined by immunofluorescence staining, and the relative fluorescence intensity of DNA methylation level was analyzed using ImagelJ software.
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Fig.5 The expression of /I7GA5 and the DNA hydroxymethylation level in human hepatocytes
was down-regulated upon cultured on LPS-EC matrix
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