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Abstract

AIM: To identify hepatocyte-like cells derivated from the
induced marrow mesenchymal stem cells (MMSCs) by
molecular biological techniques.

METHODS: MMSCs were isolated from fetal marrow.
MMSCs were cultured and induced in vitroin 10 g/L Matrigel
as matrix, 2.5 mmoL/L AZA pretreatment for 10-12 h, HGF
10 pg/L+FGF4 10 pug/L+HGM medium. Creep plates of in-
duction culture cell were collected at days 4, 7, 14, 21 and
28, and early marker s for hepatocyte such as AFP, CK19,
early transcription factor GATA4 and mature markers for
hepatocyte such as ALB, CK18, CK8, GST-mt and hepato-
cyte transcription factor HNFla were detected by HAB col-
oration of SABC immunohistochemical method. RNA and
proteins of the induced differentiation cells were extracted
at days 10 and 28, hepatocyte mRNA of the AFP, CK19,
ALB, CK18, CYP1B1 and CYP2B6 expression were observed
by using RT-PCR, and protein expression of CK18, AFP
and ALB were detected with Western blot.

RESULTS: Undifferentiated MMSCs had few AFP expressed
cells, and did not express any of the liver-specific tran-
scription factors or cytoplasmic markers. Immunohis-
tochemical detection showed that many cells in early in-
duction were GATA4, AFP and CK19 expressed positively,
and the expression reduced at the late induction, but the

ratio of ALB, CK18, CK8, GST-mt and hepatocyte transcrip-
tion factor HNFla positive cells increased gradually. RT-
PCR detection showed that undifferentiated MMSCs ex-
pressed very weakly AFP mRNA, mRNA of AFP and CK19
expressed in early induction, but disappeared in late
induction, mRNA of ALB, CK18, CYP1B1 expressed in early
and late induction, CYP2B6 mRNA expressed very weakly
in the late induction. Western blot detection showed the
expression tendency of AFP, ALB and CK18 was similar
the mRNA expression. Induction groups had AFP, ALB and
CK18 objective strap at 65 ku, 68 ku and 45 ku respectively.
AFP expressed in the early induction and disappeared in
the late induction, CK18 and ALB expressed in early induc-
tion and enhanced in the late induction.

CONCLUSION: MMSCs differentiate firstly to the precursor
of hepatocyte, then differentiate to mature hepatocyte,
and hepatocyte-like cells with positive hepatocyte marker
in replication, transcription and translation level are obtained
under this experimental condition.
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B89 XMMSCsHRIEZAT A2 T2 Y 45E .

535 MAIEILE 865458 MMSCs, £ 10 g/L Matrigel E
FT, 2.5 mmoL/L AZA Fi4b# 10-12 h, HGF 10 Hg/L
+ FGF4 10 e /L+HGME: b 5 505 5. IS 5k
Fe4, 7, 14, 21, 28 dBHHIAEMIIEH, SABC fiEzifhik
DAB AR AT 20 B FL PR AFP, CK19 K R 4L =
T GATA4, WETFABEEE ALB, CK18, GST-T, JF4
EgEs# I FHNF10; 32505 5434010 afI 5528 dAHRNA
KEAN, BTAFP,CK19,ALB,CK18,CYP1B1,CYP2B6
5%, #4FRT-PCR, WEZELE mRNA /KFHFAIbR A A%
ik, 3% FH Western blot f2illl CK18, AFP, ALB kAR

R RIFFIETE MMSCs Y, 52003 15 AFP,
b LM SK )8 B ST 2o PN R e 2 U1 s ol S v oA
S RAES T DAS 2 412 GATA4, AFPFICK19FH
PERIR, EIEFEEIR TR, 1 ALB, CK18, GST-TUHI
PR P HNF1o FEE A L R8T T RT-PCRIE:
TN, A SH) MMSCs {URT Fik 5989 AFP mRNA, %55
FUBE] Dl AFP mRNAF1CK 19 mRNA #3k, 1555 AN,
¥4 1 ALB, CK18, CYP1B1 mRNA HIHFAIG Y
LRk, 7RSI AN I CYP2B6 mRNA #ik, {HAR
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5. Western blot Kl {2/~ i7% S 40 H AFP, ALB F1CK18
B H R ISFA R FEEEEIFRIE . ZE65 kuFll68 kukbifs T
HZH T WL AFP I ALB H %, 7F 45 ku Zb15S 40
ZHRI UL CK18 H 5. AR S R4 AL S EIgn i
AFP E IR, FWIAN. 55 RIHAUE ] CK18 f1 ALB #)
Bk, HEhwm

£518: MMSCslal JSRT A AR ) 734 b 2580 P AR R 2
M, FE5 AR BRI, TEAR S5 S R T R AE
S BB BT I AR AR A B P S A .

T, XA, T AR S aR TR REEBRe DS+
PISUSTE. HREAHILINE 2004;12(8):1844-1848
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0 SIS

B HE A 38 G T 40 M (marrow mesenchymal stem cells,
MMSCs)VE A AT 400 (adult stem cells, ASCs)sPix5)
PATHIAEN, BA o 2R IR E R S MR E R IR Y
A LB, XA R IR . BB
M. BRB AN, RETAEANN . R RGN . PR A
NE W AR 25, AT DA Ak k3t i1 4 i 0 55 o 240 i
FE—E SR T BT LU BV INE AU, K5
78 MMSCs 308 18 ML T 40 M (hematopoietic stem cells,
HSCs) A 7E A Rids & R A2 14 S50 BRUAR Py o3 fk o 4
FfL, EEAFAE, 6 EUTAETIRRIKE IEH " Ratajezak
et alflg i CXCR4 R0 MRS B i 2Rk FINLA
FEAEA 2N A mRN A" Rl 2 R 5 & TERS MR
/NERB BRI R sk B BE R SR 2 T B T AR AR AN )
ST A R AIAE" THL FRATT sER ] N TR
MMSCs TERS 2 IT 405 S, X1 AR e ek
HATHE.

1 #MRRGEE

1.1 A s 12-20 G IL, G JLEEEERE, AT
TIHEIE R, HBsAg(-), 1% FRAE R AR (K & A5 B
107, REAAE, FFREGE. B S iaikERE T,
7 L A0 VT G B R IR I . 3928 8 i TRl .

1.2 %k RSN B AR MG LK B8 i
H3R15 MMSCs, MMSCs P20 x 10%/em” #:F0F 110 ¢/L
Maitrigel fEZER, 2.5 mmoLl/L. AZA FAbFH 10-12 h,
HGF 10 He/L + FGF4 10 Me/L+HGM 532 3531 13535 A1
B, MEAEESTk. 20 TiESF4, 7, 14, 21,
28 d WL, FFLIKRIE S MMSCs & [a]— 4 J LIRS BT
YR G AP R AE R BT A B R, DS
LU DRI A AR FAAR AR AFP, CK19 A% K+
GATA4, WET4IER-E ALB, CK18, CK8, GST-TUfI
FF AN EE % 7 HNF10 1 3555 BR1EH SABC fiee 411k
T HETT. 5 6 - HA U EM SRR (100 x),
B BAPELNAE Fo . F A AN RIS AR AR A I B br o

IRTENL. A B EERE S MMSCs AiliES 10, 28d /1Y
2. RNARJFEEUE Roche 28 BRI &5 (Tripure 2325 187)
T, IR SREAWE 4 UL LA 996 KL G Rnase 7K
EF‘ s Ef%&l\ﬁ%%gi+ii)ﬂ“ﬁgf426o%ﬂA280 E‘J{E A260/A280
£ 1.8 L FULEH RNA 2l RF & 25K, I 10 UL (0.4 /L)
RNA FESH 10 o/ L BERSBEEERS, 160 V HLEHLIK 15 min,
FERECAGAN -, FAHR. DRI RNA ARt 1738
Sk M PCR R Wit 5 an ™, I BigAy TR
BIRAFG . AFPIERT 1), Ry 38 B 428 bp.
I 57 ~AAATGCGTTTCTCGTTGC-3"; s |
¥): 5° ~CAGCCTCAAGTTGTTCCTCT-3"; ALB £ F
Sy, BRI BE 162 bp. FIFSIM: 57 -TGC
TTGAATGTGCTGATGACAGGG=3"; FiEg¥: 5° -
AAGGCAAGTCAGCAGGCATCTCATC-3"; CK19 X:[H 5|
Y, FrSEY R R BE 328 bp. FIFEI: 57 -ATGGCC
GAGCAGAACCGGAA-3’; TiiF5[#: 5° -CCATGAGC
CGCTGGTACTCC-3 . CKI8 K[ F4, HrFpp 14
FrB 361 bp. FiF514: 5° ~GAACCACGAAGAGGAAG
TAAA-3; FF5I): 5° —CATCTGTAGGGCGTAGCG-
37; CYP2B6 LN 514, iy 38 7 Bt 276 bp. Liif
3¥: 5> ~GATCACACCATATCCCCGGA=3"; F s
¥): 5" ~CACCCTACCACCCATGACCG-3";CYP1BI1 3
514, FrSPEY 8B 357 bp. L5 14: 57 -GAG
AACGTACCGGCCACTATCACT-3": Fi#EsI¥: 5° -
GTTAGGCCACTTCAGTGGGTCATGAT-3"; i 53 78
0.5 mL EP 8 VKA A DEPC AbF A 2555 17K 3 ML
RNAMHS UL (2 Hg); Oligo dT (100 mg/L) 1 ML; 70 C
5 min, DAFRIARARYE, K EARH S min, FIAS x
2200 5 ML; ANTPs (2.5 mmol/L) 2 ML; RNA Fg# 4151
(40 MU/) 1.5 UL; M-MLV S 5% 88§(10 MU/L) 3 ML; DEPC 4b
P 228 T SRR ZE 25 ML, 42 CHRIA 60 min,
WFESE. SERUG, 70 CHIIN S min, DUKJE U SR
DL SR 52 S P2 ) e DNA AR #E4T PCR. 33 e
MARZR: 10 x ZEP (7 25 moL/L MeCly) 2.5 HL; ANTP
(2.5 molL/L) 2 UL; TagDNA SR-ATH2MU/L) 0.5 HL; JH45F
ddH20 10 HL; eDNAREAR 2 UL, _FHES 1914 UL; FilFS 19
4 UL; BT RARZ 25 UL. P55 ALB, CYPIBIL,
CK18, CKI19 ZFY R4 HR: 95 C 4 min, 95 C
405—62.5 C 30s—72 C 40 s 13 MEACEIEH 1 B
KIRETRE05C), 95°C40s—56 C30s—72C 405,
30 MEFR, 72 CEEAfI 5 min, 4 C 5 min. AFP JEHY
¥ R 95 C 4min, 95 C40s—59C30s—
72 C40s, 13 MEAEEER 1 UGR KIRE TR 0.5 C),
95 C40s—54C30s—72C40s, 30 MEH, 72°C
FEM 5 min, 4 C 5 min. AP EE F K GAPDH /E
RARVKIE R RNA ERERMFAS I, ¥R BRE
N 4520 bp. 734 52 W 45444: 95 'C 4 min, 95 C 40 s—
625 C30s—72C40s, 13 MEREIER 1 KB K
RERF05C), 95C40s—56C30s—72C 405,
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30 MEF, 72 CIEM S min, 4 C 5 min. FHES
5> ~GTCAACGGATTTGGTCTGTATT-3"; i 4:
5’ —AGTCTTCTGGGTGGCAGTGAT-3". PCR =¥
BEERE AR AT B S ML 97380 1 UL S8 85 T 20 o/L
DR PEEE RS vk, /Ny FERRIE, RS0 V,
HLUK 40 min, HUTBERCEKANER T IEEE R, PRSI
LA L R R . Western blovR s S48 B T 40 bR
HEAFE: A0 EANERIUE Roche 2 WA &
(Tripure 23225 UEAH 4517 . SR H Bradford 5(F. JHY
A B R . TR R 1 SR T SDS-
MR BERC LUK (PAGE) . HAERE | Gfe BNl Ji5 R I oK
124 AR

Al A2
L]
Ci Cc2
#
E1l E2 A =
i
v
» -
#
A #
%
& h
G1

2 #R

2.1 HFmib PRI e AR S0 3R B S FEIMMSCs
W, s AU T RN D AT # R AFP,
ADLEABIF AR 15 s R BB M Bubr ks . 15 %
) MMSCs 7F 4 d J5 7515 GATA4 FEAE/KF-# CK19,
AFP [RPEANIE LU 8 2 ey, RIRTAEEFa/ i 4 2
HNF10, ALB, #§# CK18 Je@ Ak, 127 dBf, KK
R A EE HNF 1O e B, [RHT ALB AT CK18 e
RN, JA AR /D AT IR AFP. MMSCs7E 5 S
Bt 14, 21, 28d )5, KWL 400 GATA4, HNF1a,
GST-Tt, CKI18 Fil ALB 4L fH:, 1 AFP 5{# CK19 4t
BIAER L, B DD.

B1 B2

D1 D2

F1 F2
L

G2

1 BSRARESME P ITHEBEARERIE SP x 100. Al: RIFESHEHEE AFP EME; A29%S 21 d BRI AFP FEME; B1: RiFSAH R CK19
FEM B2: S 14 d WIEERMEM; C1: RIESAI RN GATAL EME; C2: 35S 21 d &MY, D1 RIFSHEE AR ALBFEME; D2: FES 14d 4
PEREEEYE; E1: RIFESMIEARL CKI8MHM; E2: HS 14 dHMEIFAMEMN; F1: RIFESMEARR HNF1a B F2: FS 14 dEEZMEN,; G1: &

BEEMBEARR GST-THEM; G2: S 7 d AEKERE M.
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F1 MMSCs IfER EH RN =5)

{155 MMSCs)/d
s AT MMSCs LiHiigdiibiol
4 7 14 21 28
AFP + +++ + - - NT ++
CK19 - + + - - NT +
GATA4 - + + ++ +++ +++++ +
ALB - Frigd ++ e+ -+ Fott Fott
CK18 - > +++ 4+ 4+ b+ b+
HNF10 - i - + + + NT
GST-Tt — i + + ++ 44 ++
22 F S I AR 5% G AR A RE RT-PCR 7 PR K8, 4 AR,
TR Aseo/ Anso FLABLFE 1.75-1.90 Z[A]; 42 10 o/ LETARHE =
BEMCHLIK AT HT R BN 3 SRR, TRl 4, e
UiBA RNA i gy, 20K 2). RT-PCR B/, KiF
Y MMSCs A AT AT 19 AFP mRNA, 5 SR A]
T, AFP mRNA #1 CK19 mRNA &5, WEREWIARLY pr—
1, 1M ALB mRNA, CK18 mRNA, CYPIB1 mRNA
TR ] DLk (A 3).
- B4 Western blot B RIFAMMEARERIK. 1: T4, 2: 5 10d

28S
18S

58S

2 Tripure 32EL RNA 10 g/L IRBEEHE SEAR B3k,

GAPDH AFP ALB CK-19 CK18 CYP1B1

520 bp 488 bp 162 bp 328 bp 361 bp 357 bp
M1234567891011121314151617

3 RT-PCR =4 20 o/L IRAE#E &R B%k. 1,3,6,9,12, 15 ARFES
MMSCs, 2, 4,7,10,13, 16 3% S10d; MMSCs, 5, 8, 11, 14, 17 4%
528 d MMSCs.

2.3 F-F@mid AFP, ALB, CKI8 &G kiL S
B H Western blot 75K AFP, ALB, CK18 &M
IR B S RIEE R R IR 765 ku 168 kushifs T4
JIZHrT L AFP F1 ALB H 4547, 7E 45 ku A5 F400
AR CK18 H FI4&T . AR5 F AU RNA T R4 i
HFAFP B RIE, BHIERW. S EYIAGH CK18,
ALB ¥ FRiE, HIJ5MHR(E 4).

MMSCs: 3: 5 28 d MMSCs: 4: K151 MMSCs.

3 e

TEGSN FGF4 F1 HGF (19 Matrigel |58 35 MMSCs21-
28 d i}, I G A AUk 2E T R I S A i R A
HbRAE A FEIE R AT 3R A0 MMSCs T, BRI
I FEIE AFP, S DL HA I AE4A % s R 1l g
bR, 5 P 350 MMSCs 7F 4 d G ZaA TR i
SEFEF GATA4 TR A M R 25 1 CK19, AFPBAYE
ARG L Bl s B ey, [RIAS R Fa /b 40 2 B4R
S EE R SR T HNF1O, & ALB, &%
FCKI8 G @ pHME. 727 disf, KA I 2 i H BLHNF 10
Pe@PAPE, [RIET ALB F1 CK18 YL @im g m. WAk
DINYIMI S AFP. MMSCs 7Ei5 3555 14, 21 F128d
J&, KMy E 4N GATA4, HNF1O, GST-T, CK18
1 ALB Be @ pH M, 1 AFP 2 CK19 B @BRE. FHEA
LA TN T AFP, CK18F1 ALB [ S ir 414k 45
RT-PCR#HIE T 4u i sk B2 M SR B W CK19,
CK18, AFP, ALB, CYPI1BL. Schwartz et al "*SiF#
A AN BRI BB K TR 19 2298 B Al A 41 g
(multipotent adult progenitor cells, MAPCs)GELERA M1k,
N —FhEA AR AR D RE 0 NI Z A0 . S S
PRI =ARAIIE B8, MAPCs 7ET4IIE MBS
P 5% 5 LB R 203 ik IR LA N s T A i b
. EORBREE TR A A 2 Ok Y,
RAERFA bR S A S S bR [ 2k . S A R
ERE TR N T Sl Ak 4 . RT-PCR B4 T 78 IR
Bk R BB AR T HNF-3B I GATA4; T4 4>
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P B R SR T HNFLO, i REE W CK19,
CK18, AFP, ALB %:.

K98 s B e 40 Ml 2 Ak )3t 1T~ 40 i (hae—
mopoietic stem cells, HSCs)X AT AR ISR R BT 4.
1999 4F- Petersen ef al ™4 Y YL A5 Sry FrE il & itk g
WEAEM, BB LA 48 2- S B L A A a3 /5 1Y
F R, B TIKEEIV (dipeptidyl peptidase IV, DPP
VS bRk, B B B B4 RS Al 25 DPP IV S
ISR ER,  FEFL AT rh ] 0 LA s % O (52 4
JIFAIIEL. Theise et al 3545 & /1N B BEANIE A2t Ak 1
CD34(+)lin(-)HY HSCs BEAE A S BFEH| = 5 2 U S Y
B6D2F1 # /NN, FERF AT HRE] Y S ik fHM:
ML R 34k IR A ST AR, S A S (AR U5
A0 52.2%. [FI4ELagasse et al' 73 555 e 20 i A 40
ARTHSCsIE R F kIR A T 70 % G200 1AE 2E 5A 2R 1 £, 19
CRIKSFBE(F AH) (-/=)/NERAARPY, DT B8 2T T
A, JFAT AR IR A AR, 7E 6 mo 5 AR
TR B R4 230% L . [El4ETheise e al ™'l Alison
et al ""ENRINHETT T ZRUARSE, AT BB RN
J& AT A R I ARSI 21 Y G AR B A AR, 43
Praid], Ml T2l RG-S BE b i HSCs K B MM, [FIFE
TES M BB A L UMRITAE S, AT PRI A 2
B H R HSCs & B2 Y L AR PRPE 4N, Rtk
BT HEASRIE A IR A, F b 1 ) B HSCs SR IB AT
YRR I8 5-40%. Krause ef al “ B AL HSCs 45 /NG
FE I RRAS ik 2 A2 AR5 Rz 1.

BLE BRI S B iR, 7EMARSTE )4k
B3R & B BUHAIRE. Oh er al "' BS A K BB BRANAE,
TE & A K T (EGR LT DF (DMEM/F12)
B SR, TS d AR IR | me/L 4RI A
KETHCRFERME, 537 21 d 5K RT-PCR A]
RrE) b J5 2 SF AR A AFP. ALB Fl HCF 52 {4
c-Met i mRNA 2235, A1 @R Al EIAIEAN AFP,
ALB. CK8Fll CK18 131k 2 a 5 Miyazaki er al '8 F
DAk B 3 - ) T R AR T HOM S 7 Oh e
al "SR DF 8535355 3% Wistar K EUVEBEAIAE, PR
R ANNE, HAMERR R T 04 AT A 5 gk,
RT-PCR 5T AR L B R Bbr S 2R -2,
3- A A B (tryptophan-2 , 3—dioxygenase) Fl % 22 ik 24 &
¥R (tyrosineaminotransferase) A mRNA. 51T Yamazaki
et al "B 5" - FIAF(AZA) RSN BB BE4HIE 12 h
Jo B T AR SE B 40 M r i R 4 = B3R, IER
T sty B I . HIEER M. HBFEOKRHA . 50 Mg/ HGF
RFE T, 2 wk JE X AR T 40 AL G (5 RT-PCR 2
BRI AIMIAE T i) LT 40 ALB, CK8, CK18 #il
CK19 FYFRIK. B 16 JLIAR I Y MMSCs fEA N5 &
WS RIS AT RN, KRBT A e S0 0 AR N A K
RN, RS RSP B IE # D RES. MMSCs [mIZ8 T4

P ) Ak 2 S oA I RTARAIAG , Feak T4 o)
LA BLIFR & GATA4. CK19 F AFP, FE4ME R s
JFAnE, FEk T4 i g bR HNF1a, HNF-3B,
CK18 Fll ALB. MMSCs 7£155 T 5544 T n] 4745 42 52 il K B0
AT T SRR i PR A2 T 4B
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