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Isolation, culture and identification of bi-directional differentiation potential liver stem cells in fetal mice"
Yu Liming',Chen Shu®,He Song'®
(1. Department of Gastroenterology ;2. Department of Hematology ,Second Af filiated Hospital
of Chongqing Medical University ,Chongqging 400010, China)
[Abstract] Objective To optimize the method of isolating, culturing and screening fetal mouse liver stem cells in vitro,and to
identify the potential of bi-directional differentiation. Methods The fetal liver stem cells of mouse were isolated by the density gra-
dient centrifugation and cell difference adherence method, the proliferation of stem cells was determined by cell plate cloning tech-
nique and MTT method;stem cells were induced for differentiation by adding DMSO and HGF. Results
showed adherence within 24 h, which were orbicular-ovate, closely packed,activated within 1~2 weeks;the positive rates of CD133,

CD49f and EPCAM were (97.95+1.21)%,(92. 7143.49)% and (50. 734 3. 45) % respectively; AFP and CK19 proteins were

expressed;red glycogen granules were seen by PAS after induced differentiation; ALB and HNF-4q were expressed. Conclusion Fe-

The isolated stem cells

tal hepatic stem cells are successfully isolated by the density gradient centrifugation combined with difference adherence method, and

the isolated cells have strong stemness and proliferation ability.as well as the ability of bi-directional differentiation towards hepato-

cytes and bile duct epithelial cells.
[Key words |

JF0E T 40 2 (liver stem cell, LSC) J& ELA7 H & 18 58 Fll £ 7]
A3 A0V BE 1 AN B, FE I 24 4% TR T LA e S A B LI L R A
T 40 il S A A 4 k. AT LSC Rk I
B B E RS . E T AR E T A0 A A AR D
JUE F A M B 29 0. 5% ~ 1. 5%, 3l i DDC (3, 5-die-
thoxycarbonyl-1,4-dihydro-collidine) &b FH A4 F JIT- 51 45 #5574 L) ]
$7 LSC & i A #8242 8. 5~14.5 d B IF o LSC 1y
Ak 200 ~50, HANRM TE M m TR R . Ak
50 B 7E R JHTRT A 1 2% B2 B B2 0 V25 0K 0 22 S P OO R
i 06 1 5% 72 16 1T T 40 2 (fetal liver stem cells, FLSC) , 3f & §IF
FCEA ] JFF 40 MR IR R R X ] 43 Ak RV e
1 #8R5FHE
1.1 s£¥ezh¥  SPF 2% C57BL/6 22 [, 220 13.5 d. fR i &
40~50 g, HEH R ERF K905 o0 $2 46, 5256 o B X sh 91 iy
b B G S S B AR
1.2 FZR 5 S R (nsulin) | [ 005 43 46 9 6
¥ (leukemia inhibitory factor, LIF) | IV % jit Jit fiff Wy H 3¢ [# Sig-

fetal liver stem cells;centrifugation, density gradient;cells,cultured;cell differentiation

ma 2\ 7 3 Percoll 43 B W 4 [ 3 [E Pharmacia 23 7l 3 2 7 A K H
F-(epidermal growth factor, EGF) | Jif- 40 Jifi 4k 1< A ¥ Chepato-
cyte growth factor, HGF) ) H 2 [E Peprotech 2\ #); 1§ 4 1
(ALB) i f 2 1 19CCK19) T4 MU I 7 4 (HNF-da) 4
P 2 s BBl B 3% [H Santa Cruz 24 7] ; PCR i #% 3¢ 71
£ TRIzol Wy [ Takara 24w . U404 A 56 & BD A w5
HE AU B Bio-Rad 24 F] .

1.3 FLSC 4y REE4 20K A4 10 mL/ke) 421 13.5
d i C57BL/6 /ML B RIBCH AE AT B 2 29 1 mm X1 mm X1
mm KN A 0. 1% IV i B i &2 DNase [ .37 C /KB 1L 30
min, RATIE 5] 545 41 M BB K IR 4 75,150 pm 3 S8 4% 5T U8
WA IEWE -1 500 r/min B0 5 min, 3 FiE. EEVIESR 2~3
mL, At 702 .50% .30 % ) percoll % B B B B0 W, A
20 M Y VE B TR B R BT . R R 2400 X g B840 25 min,
W B 30 %6 ~ 50 %6 ) (4 41 i 45 745 5 % 6L T 300 X g B> 10 min,
WA BLVE . A B 10 % i 4 1ML (FBS) .2 mmol/L L4+ & 1k
% .20 pg/L EGF.10 pg/L LIF .10 mg/L i & .1 X107 mol/
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L i 38K 1 20 75 5 -85 £ AP DMEM/F-12 £ 38 5 &
B, AEY B SREBRAEE R,

1.4 /MEFLSC pgifb 5355% DL 1X10° A /IL% B 80 &
BB M B A 4 B 1X6 1 g/ em® ) Y 60 mm B FR ML A,
BF 37 °C.5% CO, Mg .24 h G il . FRAuMm & 2
8026 ~90 % I AN A Tryple Express,37 “C§ 4L 2. 5 min, i {4
TRV R 1 JFF 48 L B2 1% 40 o 0 o 2 44 440 b 45 3 4 F ok, T R R
BN FLSC W) K ¥ 43 W B . 32 F b R 7 o 4l 4k 40 il 2~ 3
W AT LIA 3 4 B 5 s 1 FLSC,

1.5 FLSC 4%

151 iR AL A, gk 10X 10° 4 AR B0
Ja S 1004 T T 2 1 (BSA) Y B 2 2k 28 v i (PBS) 5 2 4 it
2 100 pL.# M 30 min. il A CD133, EPCAM ., CD49f #i & &
[ AN IR L4 CESLIEE 30 min, B0, PBS A& E 100 pl, i
= 20 i SRS U

1.5.2 ZifffppEseot M FLSC 2 10 pg/cm® §LUE IE R
SRR A TC R 1Y 24 FLA P, 37 C 5% CO, MFAH h 85 3%
3~5 d, R4 M Bl 20 30% ~50% , B L TR PBS bk
5 minX 3 ¥, MA 4% 2 5 EE[E 4 30 min, PBS Wik 5 min X
3K, 6% K ELIM 3% % IR & 2 30 min, I A B f& CD133, EP-
CAM.CD49f,4 “C#IEME 1 h,PBS wfk 5 minX 3 ¥, — kIt
HE L (DAPD Y4 4% 5 min, 8% 45 28 F PBS #iyk 5 minX 3
WYLV I E I 906 W U T WLER

1.6 FLSC 351

1.6.1 FLSCITEEIN, 4k FLSC, L 1 000 4~/ FL %5 Ji $2 Fh
Z RIS 6 LA, BN E A 20 pg/L EGFL10 pg/1 LIF
B DMEM/F-12 323,37 “C.5% CO, Wi i3 3~4 J,
W5 20 Bt e o T ) B D L 4% AR o e v A L PR B

1.6.2  PYHI AR Z M (MTT) A T 40 i g 58 WA Xt
BOER IR FLSC, 4% 40l vk E B 22T 4 X 10" 4>, AL
100 pL 350 F 96 FLAR (4 000 4~/ A 6 MEFL. HEF
37 °C.5% CO, BEFA . M FHEME 1.2.3.4.5 d LA 20
pL ¥ E A 5 mg/mL () MTT % .37 °C.5% CO, W4 4k
SER5FR 4 h, WAL AR5 7R 35, A 150 pL. DMSO, $ K I 3k
AR IR 10 min, 1 45 5 W 5040 R . B AR A0 2 &£ 490
nm &iﬂ‘]%’o"ﬁ&ﬁﬁmm ] o

1.7 il FLSC 43 fb1% R

L7.1 5B BR % LIF R 1% DMSO,
10 pg/L HGF & Bijr s F5 5 He Rl FLSCL & 8285 5% 2 J4 . W
SR I A A5 Ak i BEARR) G U  S E AT B R e 1 (PASETT
E B AT LS A R 5T e i D SORE

1.7.2 A0 fese st Jr il FLSC 28 ji 5 97 5 Fl o1k
BFR3E,37 (C.5% CO, M P15 9R 2~3 JH, Bk PBS wh ik 5
minX 3 R IMA 4% 2 B H [ E & 30 min, PBS Wk 5 minX 3

1667

W H R T 0.1% Triton-100 &L 40 ML 10 min; 6 %6 111 3 1M 75 =
JHE E 30 min, 48 BIIA$LA ALB(1 ¢ 50) \HNF-44(1 = 50),
BETRAT .4 CBHE %, PBS th ik 5 min X 3 ¥, APy H
HBFHFREY P (TRITO AR E A PR 3 (1 ¢ 50) \F 8
FRRIOLE (FITOMRICH FE B ZHu (1 = 50) . kG 37 C g
% 1 h.PBS ik 5 min X 3 ¥ ; DAPI ¥ # 5 min, #6514 F
PBS #k 5 minX 3 ¥, FL5E G K M H v IE & 96 B EE T
WMEE

1.7.3 RT-PCR &G e £ 35 3 F1 50 4k 5510 T 5 5% 2
FLSC.fin A TRIzol, 325 RNA, #iz B & Ui i 15 I 56 3 0
cDNA, H Prime5. 0 # {41 H i 5L B AFP, ALB, HNF-4q
K& W% GAPDH i) PCR 573, Z4E b1 948 48w #5475
WA . SIFFIE L. R 495 *C 10 min; 95 °C30
s,54~58 °C 305,72 °C 30 s,35 MEH ; H&J5 72 ‘C10 min; 3%
NG A R 1 LYK L B B AR AN B R

1.8 f i FLSC & b Rz 4n i/ kg e gk
LIF, [6] i 0 FLSC Z 40 fig S 5 B b ML 40 Ml B 25 % 25 5%
P [R] S P 400 G 98 5¢ S R & RT-PCR K i JIE 457 200 A A
04 CK19 Y3k,

1.9 Seit2eab s kA SPSSI7. 0 3R #F 47 80986 43 b7 . 1
FERHL ks R8T R R T 22007 I« K5, L P<<0. 05

hEFAGRIFE L
2 # R

2.1 FLSC/rgs5Ki9% FLSCHMEAEKZEE. L 1~2 4
S 20 IR A T e AR DN o IR B0 R B (& 1A 5 3% &1
BigtJa FLSC Biis 2, HEFI B % (B 1B, BHRFAMEGY
8096 ~90 % Bt A 4 i #c 1 = 2 4% AR A AR5 09 48 M 2 K R
T 1B AE 7 A D A A0 A B G g (8] 10D (H i 22 2 R A5 4R
J5 » 2 N S T iR D ) B R R

2.2 FLSC %5

2.2.1 #fdfegEse kil T4 R E AR iC KL 4R E
AOYIRJE . £ % FLSC th EPCAM, CD133 [H % ix (K&
2A) ;T AEVEREHE S I FLSC Hr, CD49f & 3235 . EPCAM #£ 35
AT 355 (B 2B)

2.2.2 WA AKEN FLSC f CD133,CD49f, EPCAM
FHEAE 243 58 (97. 95 £ 1. 21) %, (92. 713, 49) %6, (50. 73 £
3.45) % (n=3),

2.3 FLSC 15y

2.3.1 FLSC VAR soEscmmah R 5550 A B He Fh 4 o 2% i 4
VI 248 J 384 B e g 32 0 40 7 L 4R v R 8 E IS 4 JiE G B A ) )
RO . FLSC Hefh o B SL 57 2 JA I i b B0/ 19 48 Jif 5w e
kLR 3R 2 4 JA T UL AN B e PR RR G R, s RE P AN i AR B B B
Hm.

*x1 511 FF B R A&

FERIRN B R

3t 519 (bp) QO]
AFP 21 :5-CCTGACATCCAGGTAGATTTCCA-3"1E ] :5'-ACCTTCCTGTCTCAGTCATTCT-3' 93 58
ALB 1 :5- TTACTTCCTGCACTAATTTGGCA -3"iF [ii] : 5'-CAAGAGTGAGATCGCCCATCG-3' 131 54
CK19 JLi:5'- GAGGACGAGGTCACGAAGC -3 1E ] :5'- GTTCAGTACGCATTGGGTCAG-3' 109 58
HNF-4a S0 :5'- TGGGAGAGGTGATCTGCTGGGA -3'iE 1] :5'- CGGGCTGGCATGAAGAAGGAAG-3' 142 54
GAPDH S :5'-GGGGTCGTTGATGGCAACA -3'IE 1] :5'- AGGTCGGTGTGAACGGATTTG-3' 95 54




FREF 2016 F 4 A% 45455 128

A:FLSC AR % 2 J& ;B FLSC JFUUK; 3% 3 J&:C. 45 MR 3% 2 A,
B 1 FLSC FEREFHERHE(X100)

& 2 MW RERFLEE FLSC f EPCAM.CDI133,CD49f gy iL ( X 100)

2.3.2 Mg sH Al 45REoR FLSC #A G 1~2 d Y DU IR (5] I ey 2 38 A8 Al O A iC ) CK19 (8] 4C)
FHGENE .3 d 5« Aveo (L3I 2. . FLSC 2 B M 38 I 1Y 14 7 g
(K 3),

A 3 FLSC 178 #h %k

2.4 FLSC HA7 WL 431 i i
2.4.1 PASHEH FLSC fE bl b B ek 5% 2~3 Ji .

B4 40 AR A L A 4 9% L BN A L PAS 25

SR 4 AR BT A AT UL AT A BB D 0K (18 4A) . FLSC #: &

0 S SR TR 40 A 9 O R RIR S5 (R 4B)

2.4.2 MRS OERK M FLSC v CK19, ALB, HNF-4q 1

Fik  #iR R FLSC #i8 ALB K E B A F ik HNF-4q,

TEST LRI 2% PEF 40 Hh B OR8240 L 47 3 4 A-B:PAS; C. Safe5e KB (200):D.RT-FCR BB R M.
ALB 1l HNF-da 32 % B9 G 101+ 75 40 I 51 36 7% o 855 9% . 40 Jfd ¢y 4 FLSC RHEWE L
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2.4.3 RT-PCR £l FLSC 4 fk i J5 AFP. ALB, CK19,
HNF-do £ 5015 400 50 5 D6 N — B 7 (AR R T 2 s

¥ 2~3 J#§ ,AFP.CK19 %A% . ALB.HNF-4q AR ,
3 it ®

LSC & —Fh H A B 338 58 A 22 10 43 46 0 BE 09 40 it . A B
U4 LSC & I T HE 41 2, 17 A 02 >k 8 JHF I A1 1Y & i+
21 B B 6 T 40 M R 1LSC 5 5 40 B e | JIFE B0 35405 05 15
BABEEXR, HTiiANTEEFFL T LSC A T# EORE,
MAFNE SR G NG LSC 2 15 & M 1 78 {0 k12 1% Bt
BiHd LSC MR 238 58" . dy F LR F E o FLSe 19 & it 7
A A2 AT BORE BARE VR A DDC iR B &
PRI BB (gt LSC BB 7 . H 2 SR S IOE & A 50 R
0 A AR S R 40 A0 MR A L Oy Mk LAY B H R
% 3R P AR 3 3000 348 1 006 AN K R B WA BR 2 B 9T L AR
IR T LSC & S48 F 2l T LSC I A R 5 rEm
FRic . 4y i oF 8 7 LI G £ M R E AR id ¥, a0 EP-
CAMP ) [ CD133M) | CD49f % [ #4 43 3% . CD31, CD45.CDI11b
B I 33 3 A AR T BT 4 O 2 R T AR 98 i BR 4 i
ARXF SIS A5 VBRI A AR R IR TSR I E LSC
Mo B K . A HGET IS IR P LSC S B EE . LW
TR E  LSC iy & 42, [R] s i JHE o T 248 6 7 3 P B8 g o
FT AR5 8 R SR A G 2L B0 i T . Liu 207 78 5086 o
Sz B3 3o A 2 3020 .50 %0 .70 Y6 AN [R) B Y percoll Yl 42l % £
SRR R D G . KR FLSC T E 4 HFE 309 ~50% [ per-
coll 3% J2 1t , 1 5~ 9 7E (choline-deficient ethionine, CDE) fa] M2
A /0N B JOE 95 47 5 78 o O B T IO B0 (80 40 i DO o 4 R
20% percoll UZ MY . HIZ4H X /N FLSC BRI AN £,

AHEFE R T i 20 9% B0 B B0 43 B 22 40 13,5 d g/
U . & 88 FLSC 4 F 30% ~50% [ percoll i )2 I
A, 5RO B R 45 A — BT B S I A e 2
AR B 43 8 1 FLSC, % i = 40 i A Bt 5 4t if 4 328 94
AR, B60F T 5 3% 19 FLSC & 223k CD133,CD49f{ ,EPCAM
A H HTR B T 40 3R AR IC ) 5 () B 3 A 200 L e A 49 T S 5
RIAMMIAEFN G 1~2 J& ] IF 4636 16, 2 )5 2 30 L 5 R i 1 7
i 1 s 75 HGF K DMSO i - 40 it 43 fb & 10 F L 8 35 57 2~ 3
JA G s PAS SZE 40 %% 98 6 JRT-PCR 45 52 56 25 5L 2 0 41 i
1 JHF 40 B 5 1 3 AT oA X 5 2 A B A — BT, A i
R T 40 M A0 B BT I, 3% S Bh 57 E R B0 40 R 11 BB AS 1
2t S 1 R BCIR 5 4 R 3k CK19 /Y B IR i 2544
HETRPFFEA CK19 FBE3R5K T I X8, W) it 635 T
Z LSCH T IR A IR A [ R 40 M Fn LSC 2L [/ i AR i

ARSI R 43 B A BE R 1 FLSC, J7 ¥k B H 1] ., A
TR s iy IT & . NTFAE LSC X T 40 B i & 2 vk T 43 5 1Y
TRYT A T R A SCERT G I LSC 5 MR LSC A —
FE R F S TEE Y S0 u] LU AR g LSC, 381 5| & i
B =35 Z 8] K AR AL ) BLAR AL AT SR B T 8] B AIE LSC ]
JHE 0 L JIEAE° b 7 0 B A L P 5 00 B A AT A A i B
BLR 38 A 75 2 F 5% 3k 4 [ A0 X o o8 JH- 40 B g (9 36 97 7= AR o
HEX.
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