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— M R BY/ R BTS2 A AR RY
aE. dl. BERREERE

x| gy HEL OE W™ ORES
(BRI 2Bz, K0 410128, 2 FHBESHI BT 5041 2 W RUF7,
TR EERABIIT 0, BERASEKE AERE, LR 102206)

RE KR Bt IR R Bk V2 7 ik 456 Percoll 5 A% B &+ /e anti-LSEC microbeads %%
R B At ST E A A g e (liver sinusoidal endothelial cells, LSECs), & &3 # & 0. it
7, R T ERIE Fmp WA F T, RX @A L 4hE, RT-PCR F ik 0 37 69 45 4014
2~F LSECtin A B #9k&. 2 RAM: sbi ik B9 & LSECs £ 4 (520.2)x 105N/ R K, &
BB EEEN > 95%, AR @O H 4 E X 2] 91.92%, KAEL TR MK S4A, RT-PCR %
M B[ H7 4946125 F LSECtin A F 69 £ 2, AR ES T —H R LSECs 4955 . #hib. BHRE
Tk, AL e A 6 RN AT T T b, ‘

XgiR  HENKYME; 45; LSECtin

FRRE S R G IR BRIBES, REMARERE
B, FEEEMWE T#FRENZIERZENE.
HitZ— A HEERE EHENTERDIIRAK
A RIE R, BN TR, ) — AN AR AT
W5 Z AP RIR IR B, RGN — 2SR
g i Z AT % B (hepatitis B virus, HBV). FAfF#AE
(hepatitis C virus, HCV) LA K JE JR R4 GL 1, £x
%A KA e Z AR TR DR ER K
#H Ml (liver sinusoidal endothelial cells, LSECs), ZEFTAE
REMZIEAPREEELEEMER. HEEH
SE 4N FO RN 9B S B0 B 4R A, L LSECs &5 FHEESE R
ML 40%, & RME—RIZRE E B TR E 24,
RE 5 V2 A B vk 2 40 P & A LR ELAE T, 3
AHRRB PR . LSECs AbBH R G A T EA LN
M E A1k (major histocompatibility complex, MHC)
AL EL CD4* T sl CD8* T 41 /fu, it F2il
' SH CD4 T MMk CD8* T MM 22, LAk,
LSECs it e f@ T Wi T 41 M T N 55 S 1
M52 . Bt h 7§88 BB iR B IR HUAF5E /D B LSEC
YR HERTIEE, SEEE . MAERDR
LSECs BEREXEE. HAl, EIX/NE LSECs )
ST BAEHGEEIFAVE, TR M5 HRR
B, Fik, XFRUEL—MHER. BENDR
LSECs JRR4 8. ¥FE. 5% ehiE.

1 MR5R%E
1.1 EEY

8~9 JE i Balb/c /N R(18~22 ) B AL 41l
FEZRHPEARETRAA .
1.2 RFNFAES

VIIZL 5 &%, DNase 1, BRIR, W B % & Sigma 2
&5 P24 i 2E K B F (endothelial cells growth factor,
ECGF)WAHE LF K/AT; Percoll W H3EE GE
Healthcare Bio-sciences AB ‘A F]; anti-LSEC-FITC,
CD146 (LSEC) MicroBeads (mouse) /i 7 H Mitenyi
Biotec /2 ] ; PE Conjugated Anti-mouseCD14 ¥ 53
eBioscience /A 7); IgG-FITC, IgG-PE W B AL T 1 B A
/> 7]; Eppendorf centrifuge 5810 &5.0oH1(# Eeppendorf
/3 ¥]); Nikon TS100 {8 & 2% ( H 4% Nikon 2 #));
Thermo 371 B44H fu 3% Fr#(32 E Thermo A F]).
1.3 EERXFIEH

1.3.1  BREEF) 56 E HE 2 B A 2 L KRR 3%
132 #iER 4 0.2% EGTA {1 D-Hank’s 20 ml.
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1.3.3 GHARD 5 0.02% BRIREEVI. 0.05% DNase
I. 0.5% BSA HJ Hank’s 10 ml.

1.3.4 ®hiRk % 5% i FBS. 0.05% ] DNase
I/ HyQ 2t R #! RPMI-1640.

1.3.5 90% % Percoll 10xPBS & Percoll (1 : 9)
BE.

1.3.6 25% #) Percoll 1.25 ml 90% F¥] Percoll 55
3.25 ml HyQ & B # RPMI-1640 {8 & -

1.3.7 50% &3 Percol 3.3 ml 90% H Percoll 5 2.7
ml HyQ & B & RPMI-1640 JE & .

1.3.8 %A% 4 0.5% 1 BSA, 2 mmol/L EDTA
K HyQ B4 B &! RPMI-1640.
1.3.9 KR e F KB 2R /KEL R 1 mg/ml, B

F PBS #i®& AR 200 pg/ml (10x).
1.4 LSECs 9B A%

FEVEVRRI ALV AT 37 CIEEABRITH.
B S BB L A AR B S R JS, (B e R ARAR L, 4T
FRERE, B58 T REFREKA I THRBK, T Rk 0t
FYRESEATHEVE, BHAT R4k . B BAFEIE,
NEER H GBI PSSR A, 43
HE5WMBA T EM. EHABREBRTHR S0
ml B0, A 37 CHEEABRFHK 10~15 min.
THAL S R /N OORET JE I 300 E 48 R P i 8,
Wit 59K, 100 g B0 5 min, WE LER. TR
30 ml HyQ 2% B %! RPMI-1640 E &, 100 g (> 5 min,
W LB .. FEWERB IR LTER 400 g B0 10
min, F _FiEW. TR 25% 8 Percoll B E R, &

SRS, /MO INE] 50% Percoll YEWRRE L, FERY -

— A BRI AT, 900 g B0 20 min, AHRZE. ¥
#£ 25% 5 50% Percoll Z [ E & LSEC IR,
HyQ 2 & & RPMI-1640 i 10 &#%, 2 000 r/min &5
> 10 min, F_LHEHR.

1.5 LSECs B&i{kFnEFH %

EY 1 ml HyQ 2 & % RPMI-1640 (5% FBS)E &
PR, IR B ER S 1.5 ml EP B, 4R
HATH M ¥ . 4R 3 000 r/min &0 5 min,
# L¥EW, 45 107 M0 90 wt L, 10 pl anti-
LSEC microbeads, IR & X Fe 5385, 4~8 CIRE
15 min. 3 000 r/min &.0» 5 min, F HiEW, VTiEH
1 ml 29K ¥E%R, 3 000 r/min B0 5 min, $EE 2 7K.
FRESRT 2 ml ¥, 20H0% (70 um) L ¥E, R H
G SEREER 7 & AT ek, FRHE . B 1 ml HyQ
Bt B & RPMI-1640 Beftalitb A, 3EEEm T R 40 B

MBI TS ALFER 7S FLR, 0 15% FBS, 10 ng/
ml # ECGF, A 37 ‘C. 5% CO, (4L 5:48, 12 h
J&#
1.6 LSECs 8943 f7E &

A MR AT 40 BTt THEE DN R et
LB LSECs I8, 0.4% & B 15 4L B M 37 40 & 1
LSECs W& /1.
1.7 MRS ENE

SYH)FE0 hy 12 h. 48 hiEid R B MM E
B FR 1 LSECs BIK/D RFEA%UE, BB,
1.8 LSECs B4R Lt E R

Fror B4, A 1 ml HyQ 2 B % RPMI-1640
7£ EP &9 ¥t —ii, 3 000 g 20> 5 min, JTIEF 100 pl
22 PR &, anti-LSEC-FITC $i4A(1 : 10), anti-CD14-
PE $i4&(1 : 10), FF% IgG-FITC (1 : 200), IgG-PE
(1 :200) PUAEMSTHE, 4 C EREIRIE+ L2 20 min.
SR 1 ml SRR, 3 000 g B0 5 min, PE 2~3
IR, 500 pl B ERL M, A4 R ACR i .
1.9 LSECs #1445 F LSECtin Fik 8947

B AR SR I Trizol 24E MM, & 10 cm?
70 1 ml Trizol, % #& TRIZOL Reagent &7 B2 HX
LSECs & RNA. LLRNA J#itR, F RT-PCR R &
¥ 48 LSECtin 2, L¥s5!4: CCCAAGCTTATT-
AGTAGCAACTGCTCCT; Tif¥7514): CGGGGTACCA-
TGAACACTGGTGAATAC, RT-PCR NS ¥4 45 °C
45 min; 94 °C 2 min; 94 °C 1 min, 58 °C 30's, 72 "C1 min;
35 MEH; 72 C 10 min. /M LSECtin #RE 4K
882 bp. W% GAPDH ) L##5!4): TGAACGGG-
AAGCTCACTGG; Ti#55145: GAGCTTCACAAA-
GTTGTCATTGAG. HM A B AKE N 259 bp.

2 %R
2.1 WFHRENRITRGEESE

FEGE T AR EVE 7 i3 — BRI TR kA, B
RERX. BTPRNIEKEES, SEEHR—T
R, TR A TR RkEE WA, TE/E. K
B — RS B R B A — R A R ER Rk
WEF(24G) (B 1A~ B 1C), BB IF R BT B #E1E,
TR EETT (BB, &P, ISR
REZ Rk R A E(E 1D), AR E A 4, &N
EmiRT A4k, A EEE U B,
2.2 /N LSECs 8FMEH

2L IR (n=5)—H 8~9 A Balb/c /N FLRE
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R — L REHF 7 E I LSECs h 5% /£ 4 1)
M2 vWF BB REPHME, B3 2~4 RIGH4 A
VWF G0 RN B & 58, F R gek vWF R
X 5®\VER M LSECs FfRE . LSECs RixH A A
B4 AR Rk 28 52 44 TgG K Fe %44, CD13.
CD14 LK — 45 FWW ICAM-1. CD4.
a5fl. alPl, XEEFEMBPFREEBBMHEX.
CD14 #4E4 LSECs {4 F¥ric, CD14 ZIEZHE4
AEBAZ A, fEZ¥E(ipopolysaccharide, LPS) & #
Z R E R LR E &Y, AR B2 40 53 s 40
MEF, #IRIAAE=EI Rt A%, LSECs £
CD14 ZEAE MEFRH K LPS-LPS £ &4 EAE &Y
HiEREERER. AW anti-CD14-PE bRic $i 4>
B 4L LSECs, H A P41 ik 2 91.92% (B 5A~
&l 5B). MAMABRIEL S anti-LSEC-FITC Hihxf
4> B 4ifk LSECs /TR @ Y£8, anti-LSEC-FITC 31
AEAe B R M 5 /N B LSECs 456, i X4 X 5
¥y, HAifE% 85.32% (B 5C~H 5D).
2.5 /\j LSECs $${E % F LSECtin EE ML E
LSECtin 2 B 1L R A B L R e TREIFHR
FIFThRE R, AUHARFSTR B : LSECtin & —Fri AL
CHRERS T, M BBERED,; sRrREEHF
AR L5 AR S E AL L5 B R LSECtin 5 57
RIXTEFFERIE A A, &3 RT-PCR Hik
W% EH LSECtin EFE7E DB AL H KM DK
LSECs 7R3 iA(H 6), H1F LSECtin 7E LSECs &1k
B4 7, LSECtin 7] RB1E A /N Bl LSECs —Fh i 1%
VR,

3 itie
LSECstu B 7E A AL, R EA UL &L

M 1 2

882 bp

259 bp

Fig.6 Identify LSECtin in LSECs by RT-PCR
M: marker; 1: LSECtin; 2: GAPDH.

BZEIE, AR ENE SRR E 4
fa#Efh. LSECs RFMFFRIRE, HEWHRMER
EEREARAEERLANRERES T, ET5
K L4 B A AR ERG B 5 [BIN tH 3RA FE LS R A AR fE
TIRAEE XA, JFEWHHEBKAEERIIRE;
LSECsit 41 st R iA LRI B4 T-(CD80, CD86, CD40)
FMMHC I, MHC 11, 8 N ETURHIBELS T A,
LSECs 5HEeHREZEARARNREAFTESLL
T8, A RERETEPUREN, BN E DR,
R T BEBE AR5 BRI T A M, RIR RS A S AR
fif 52161, BfE AN/ B LSECs AR &R,
LSECs & 5 it S fZ i 2 ) M B BT 2 B AR 58
BIKRVE, HoA AT REAE TR Ao B e, PR de e DA R
BREBHESHEREREZENERCS, IRE o
TEJ1H /M B LSECs BRI N R A W24t R I 6E
B E AR

AHI K F 03 B R B VE , Percoll %5 FEHE R
B, LK anti-LSEC microbeads % BERK 4 25401k,
SR ERMM, ErER R, e, BaRRIF4 MK
iEE, HEBEMNAERLES, ARNFESEER
TSR W T A (D)/NRET#R K LR, 48T
REVETEIE AR T A, AEFFURA 50 ml — RTS8
MR T Isfe 1T, SRR e TR g M, X
BefE TR ME, IR RFFA B2 RIENE. 2)
FE G J7 1R P 2 B 00, B RN B AT 4L
1k, 153 B8 140 B 75 5 IR\ kuppfer 40, {4t
B K. R PIK anti-LSEC microbeads /&
#£H Mitenyi Biotec 2 & 4 73 B /) B LSECs % [ J#fF I
B— MR REER, T REBE RS /N LSECs 44,
o3 8 H SR 40 HSE PR A AR R B ATERTIRE.(3)
JFF 52 P9 B2 40 RO X B SR R A SR A, A7 VR RRAR BT
HufREF/D B LSECs iE ¥, BEFRRT, TRSEX BEFeti s
BRIR, BEFRI7ERE 7R 20 10 ng/ml B ECGF, #55%
f/N B LSECs A R4F, FEAMHFIER AL, fere
AMEFR—REL . EAERME, ZERIHIETH
W5, IR S 4 46505 B/~ LSECtn 4 7&Kk
FEFFAE I SE P FE 40 A, T Bk ATTi@ i RT-PCR % 5E 2 Bt
BRI LSECs ELSECtin BEEMERZX: &1 F
LSECtin FiX #4554, LSECtin MR AT §e4E R /MR
LSECs —Fh#i & e pn &, 456 4777 A T LSECs
MEE. B2, BATEIYLT —MHFH /MR LSECs iy
8, AR, R TIREFIVERNLEI A
WRITT T EEREAM.
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An Improved Method for Isolation, Cultivation and Identification of
Liver Sinusoidal Endothelial Cells in Mouse

Biao Liu'?, Tong-Sheng Fu!, Li Tang**, Fu-Chu He?*
(*Hunan Agricultural University Veterinary faculty, Changsha 410128, China; *State Key Laboratory of Proteomics,
Beijing Proteome Research Center, Beijing Institute of Radiation Medicine, Beijing 102206, China)

Abstract Mouse live sinusoidal endothelial cells (LSECs) were isolated by improving the collagenase
perfusion, percoll gradient isopycnic centrifugation, and purified using anti-LSEC microbeads. The viability of cells
was assessed by trypan blue staining. The changes on morphology were observed under light microscope. Cells
were stained with anti-LSEC-FITC antibody and analyzed by flow cytometry. The expression of LSECtin in LSECs
was detected using RT-PCR. The yield of LSECs was (5+0.2)x10% cells/mice, vitality is greater than 95%, and the
purity is more than 91.92%. The isolated LSECs have typical morphology. The expression of LSECtin could be
detected in LSECs. In conclusion, we set up an effective, stable method for the isolation and cultivation, purification
and identification of mouse LSECs, which is very important for studying their functions deeply.
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