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S BEREFE LS T SE . ARG AU 5 B I JERE TR, 0 5o W SRR ¥ HPP 494 400 M 1 3 il RH b 5 40 gk A7
FEor, RHES BEH(TEM). §i50 RT-PCR. MM e 2 GA I, WA MRS . e f . b B 20 M 23 A b 25 4 g T %o
SHGJE A0 AT R, RIS R BoR, 555 (4 40 M LA I A0 M ks e vk 0 s 4, PR IR AR EE b 3R 0K I B 1 (ALB).
IR H(AFP). 41 A (CKS, CKIS)ZEAT LRz rfbbris, [HIFIEZIE A FAR & o-SMA FTILAE P 7 4 i ks & Flk-1. %o
PERGERTIE R SRR IR HPP-CFC EE0k H T CD4S 4, CD4S-4I A BA it 40 i se e i Be 1. e RT 15z 4m
W s e ge b, Ja e 3RAGK) CD49f/Sca-1" 40 Ml 5 A 43 40 MG I Wb 2 . 2 28 %D o g 00 e 5 40 90 5 S 50 HEAT IR
Wi, BFSUEREN], Stk IR IR HPP-CFC W] BeANEE T — AT A8 I 40 0 1v) JFF b B 40 60 210 1) B s R 78, R AT 9 i

PO A A3 A0 I R OR R AR TS HT II A RL

KSR G, TR R A, I e, dE i, R

ZR9ES  Q2, Q1324

H 1999 4 Petersen <51 ey i Al 7™ A JH 1[5
ML LASK, T2 AU ) 3 i 41 A B3 1T / 41
41 Jf 1) - 52 Al B o AR T T2 AN 55240 AR
H BTk 41 il 5 (cell fusion) e AT BEFIAL ] 2 —,
B I A Re B T A 10 0 L9, T % 4 4k
(transdifferentiation) 1704k A& 4h G B SR 00
HEAA B L I CFF. T, Danet S5R
H ClqRp 1A 40 kAR &, I B B R0 5 i v (X
B ClqRp" 4t Jifa [ LA o 8 1 i 1 e gt B AT ) JH
b A A R RE . TRIRER), FRATTIR T AT ST A
BN I A ) B2m/c-Met” 41 Ji 3 B H AT [ A
(X [a] 43 A v REEY. T A FH B [ 400 J PR AT 5 v 4
N BORTR Bl P JH O 1] 40 B[] I 3k 2234 Sca-1,
CD34, CD45 “5 i M40 I bR, IX SR 5T Ade
ZI A L4486 R P 19 152 40 7 72 i R P AR A
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BEE%: 55 ERIERM/RBEIF HPP-CFC BT LK 2 1L B RERY R 53 °831-

CUA W EARIE A7 e I - P B LA g > 5t
AL, RTINS L ) SR ol 40 A )
BIOEREE, 38 MR b 57 40 i )2 75 AR A7 A
T2 V) IR HC 2R Wi 2

NERRWFFUIE MR B I SRR, RIA
UL E12.5~E14.5 [F/NRUIR I A0 %, @ T/
U T v 184 G e AR W T L 41 L (HPP-CFC) L 28
F5g B HPP-CFC 45 M IF b 7 5 5 4k R K AS I 7
5. SRR 40 B A ) BB A S S A R
AHEE, 7] SO s B FRLAN A0 ) 4 AL g, AT
E G 1 L FRE A S T2 i N TR, ASHIF 1 IR I
T HA ISR (1) 24 53 e HPP-CFC 7515 5 Jo AN R F2
ZRIERE B b, @ 7 — B R iR R &
TR b R R M B R R I ARSME R, Ay —
AIFIC S IR 2 53 A R R 55 b AS [ S J2 ke i
JRLFRIAH B AR F 355 T LA

1 HMRFITTE

11wl

L 2T 2 35 CRY 1 4000). BEEK R 1. M ZEk
P ITSOBE B 3 - g - ERAY). Je v BkiZ
ACH MMTG). P30 KM SR .
iz % DAPL. ZZEH I H Sigma A W], 4
IMF FLEE FI(BSA). A2 Wil . o A4S iR 7%
L (PFHM 1 ). IMDM, D/F12 ¥ & 5 3% W H
GIBCO A #] . Jify 2F i (FBS). T4 i /2 &1 1 H
Hyclone A #]. Matrigel 1 [1 BD 2 #] . Ji& Ji il
NB4 il H SERVA /7). ZnCl»4H,0. ZnSO,+7H,0.
MnCl,+4H,0 ¥ F b 5846 770 2 7). 35 mm 41 14
F5F% L (Petri Dish). 96 L% H Corning 7). £
K:A°F SCF. IL-3. GM-CSF. HGF. FGF4 it F
PeproTech A . TPO. IL-11. OSM JJ [ R&D A
#]. bFGF J H Chemicon A]. Jx#53% 5 PCR %
AW RN A RERAEYAF . AR
DNA $EHGRA & H Promega /A A, KRBT/ B
CD45 Ji4kl F Biolegend /A . FITC B A1 K
Pr/h i CD49f itk PE ELARI K P/ B Sca-1
PO S AR Y. (1) [R] B0 B 3411 H ebioscience 23 ] .
PN F A& APUAIE A R&D Adl . diEPib i
[ 2K 1 (ALB)PUfK. TRITC Fric 4 H145 F 1gG $it
£, W H Biodesign 23 ). FITC fric L 2EHTA R
I1gG PLiEE BAL RO A2 A F] . BEERbR L L=
YUK IgG 9 E Miltenyi A . C57BU/6 /U B
FHRE R Y .

1.2 A%

1.2.1 R4 i ) Hl 5. 6~ 8 JH ) C57Bl/6
ANEL RN 2 0 1 OMERELE A, R H R Bk
RRTE R e R R B SR, TR P IRIR R E 0.5 Kid
o E0.5 5% 0.5dpe.  HUE12.5 (22 FLALIE, T5%30 kG
B 2~3 min, JTREHERIERUHIG R, JEEMEEEE T
RSO BRI, LERIG R 2548 4120,
FIT0# PBS PPy, AR5 F 0.1% 1) 112 Jit 1ty
FE37C WA 0.5~1h, & 1 mlESAEL 2~3 K
& A A B, 1 400 H IR, 4°C, 300 g B
Lr 8 min, &1 10% FBS ) IMDM 17 57 i # &
NS, AT 0.4% G Wy WEVE 4 M v 2. Bl S E
B [ A B 77 AL v Bl AT LR 23 1 AR X 1
1.2.2 HPP-CFC %74 8:9%. HPP-CFC [ 148 7%
HEIC B 7L BRI B T AT AL ) T AT
PR, Y 0.9% HIELF 483 . 2 mmol/L ¢
M. 2 mmol/L H4: % / #E% % . 5%PFHMII .
200 mg/L B4k 1. 1%BSA. 0.45 mmol/L MTG-
15%FBS VLA A3 M R~ (4L & . ad I 81 41
%+ SCF (50 pg/L). Tpo (10 wg/LEk 4 U/ml), IL-3
(10 pg/L)s IL-11(10 pwg/L). GM-CSF(10 pg/L). JiF
FHIFN T4 HGFG0 pg/l) « FGF4(30 pg/L)-
bFGF(10 pg/L). 1% ITS. LA 2x10* 4~ /ml Fl A
35 mm N F IR, A7 HPP-CFC £ 7% K 9 ik
2ml. 7E£37C, 5% CO,, YRR FEF 14 K,
eI PSS, U AT AR =0.5 mm BUELTE
LK EAE =1 mm B M) HPP-CFC ££3%. ASK
B — M EAE 28 7 RIS F 1R bR () HPP-CFC 4E 7%
AT R — B 2.

123 IS, FFEEREA SR RN E ik
FRHE FRATT LA RT G2 1 7P, 100 mI ARFR 1597 58
F2H 0.2 gBSA. 0.1 g L/KEZHE. 100 mg/L
R HERFER. 02g 1IN, 0.003 gifiZdlE. 0.01g
BB 0.073 g T ABEN . 0.061 g J& T W i -
0.054 4 mg ZnCl,*4H,0. 0.075 mg ZnSO,*7H,0.
0.003 27 mg MnCl,*4H,0. 107 mol/L Hi1 ZE K #2 .
1%ITS. 10%FBS. ] D/F12 #5553 5 25 %) 100 ml.
7 OB N e B A ) HPP-CFC 4E9%, F I
PRI 30~ 100 A FofE, 43— — HEEF S A SCF
(25 ug/L)s IL-3 (10 pg/L). GM-CSF (10 pg/L)-
HGF (30 pg/L). FGF4 (30 ug/L). bFGF (10 pg/L)-
1% ITS 1¥] 200 wl 75 SR TR, SR5 20 il B b
FHHA matrigel 1) 96 FLAR Y, B P 2~ 3
W, WNE 2 I, 3 AR DR
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OSM (20 ng/L)4k £35S 1 J1. bk b vo b 2 TR 1)

155, WS PRI 2 AN B 2 T8 2L PBS ¥
1~2 %.

1.2.4 5 RT-PCR KTl 7 2% o i) e % 5 44 &
(20 wl): DEPC 7K 10 pl, 5xAMV ZZM3 4 wl, random
primer (50 pmol/L) 1 wl, RNA i 4l il 7 (40 U/ul)
0.5 wl, ANTPs(10 mmol/L) 0.5 1, NP40(4%) 2.0 p.l.

T 4°C UkHI . ¥ 96 FLAR P B IR EE X,
PBS UEARAINL 1~2 ¥k, X5 I INFESAE Sk 78708
AY, R REFL AU EE R 1Y) 40 i HE R B TS Y PBS
FIIEAE4C, 300 g 45040 F 0 8 min, /ML EZE
R PBS, RFE AN FIRECHI 18.5 pul AR,

10 000 r/min &0 1 min, 285 IHE E T UK
AEGN A F 15 min, BEJSAEILFIIAN 1.5 ul
AMV SRS U/, AT WO R 5 N R
B BF R 25°C 10 min, 42°C 60 min, 99°C
5min, 4C. )5 LR 5 —AN 155 HPP SofE (1)
cDNA 124 80 PCR £tk 0 PCR 5197
IR R BOR/AN WL 1, B 513 5 A 81 ik
. RN AR K 94°C 5 min FAEYE, 94T 30s,
BKk30s, 72C 30s, #1430 MEIH; 72°C LA
7 min. PCR F=#IREAT 1.5%F5 Fabse i v vk o200
gER.

Table 1 Primers for nested RT-PCR

Genes First set primers(5'—3") Nested set primers(5'—3") Length/bp
AFP GAAGCAAGCCCTGTGAACTC TCGTATTCCAACAGGAGG 173
GCTGCTCCTCTGTCAGTTCA AGGCTTTTGCTTCACCAG
ALB CCCTGTTGCTGAGACTTGCTA GCTACGGCACAGTGCTTG 265
TCACTCACTGGGGTCTTCTCAT CAGGATTGCAGACAGATAGTC
a-SMA ACCCAGATTATGTTTGAGACC ACCCAGATTATGTTTGAGACC 107
CCGTCAGGCAGGTCGTAG AGAGTCCAGCACAATACCA
CD45 TGCAGAACCCAAAGACCT TCACAAGCATGCATCCATCC 84
GATAGATGCTGGCGATGA TTCCAAGAGATTGAACAAGGCA
CK8 CGTCTGTGGTGCTGTCTATG GCCCAGTACGAGGACATTG 388
TGGTCTTCGTATGAATGCTC GCTTGCGGTAGGTGGTGAT
Flk-1 AATTCAGAGCGATGTGTGGTC AAAGAAGGAACTAGAATGCGG 246
CTCTTTCGCTTACTGTTCTGG ACAGGAAACAGGTGAGGTAGG
HPRT GGGGGCTATAAGTTCTTTGC GTTCTTTGCTGACCTGCTGG 247
TCCAACACTTCGAGAGGTCC TGGGGCTGTACTGCTTAACC

AFP: a-Fetoprotein, ALB: Albumin; o-SMA: a-Smooth muscle actin; CK8: Cytokeratin 8; Flk-1: Fetal liver kinase-1; HPRT:

Hypoxanthine phosphoribosyl transferase.

1.2.5 R S S0k, R EEA Y 96 FL
AR L RE R, FH PBS Wk 2 IR, 4%Z K H
P = Y [ € 10~ 15 min 5 H PBS ¥k 2 k. H N
0.1% Triton X-100 % /i 5~ 15 min, PBS ¥t 2 X,
F & 4% BSA 1 10% L = 1fi 375 114 J5F P19 =5 3 3 1A
30 min, WRZEEPHWE BEEMA—PIURED: /R
Pr L AFP HLAA(L ¢ 50), 45-FHi/NEL ALB ifk
(1:100), 4C MR, F2 K, WEk—PEG
Wi, P4 0.05% Tween-20 (1) PBS ¥ 3 &k, 5k
5min. SRJ5 A TRITC brid 2548 2% 1eG Fidk
(1 : 100) A1 FITC #5 i 1 th 2 91 /b B 1gG $ /&
(1 : 50) = 8 [ BY. 30 min, F X E 0.05%
Tween-20 [f] PBS P& 3 ¥X, HEIK 5 min. SRJG A

DAPI ¥ & 1~2min, ¥2 WEE T2 EME T
ST T 1T 40 s e R RER IS T L.

1.2.6 T4 ML CD4S WiER s 3%, K G T R4 i Bk
WS, 4% 1 ml PBS Z20Pil & A 107 /M40 i &
W, 4°C, 300 g B0 8 min, VLUK 2 WK, AR
P/ L CD45 Fi4k 0.5 wl, fiFE 100 pl PBS 22719
e AT 10° N, 4°C TEF I E 40 min. B S [H]
FERIZAFFRDE 3 UK. K4 i R F 80 wl &7 107 A4
20t PBS L8t BE 107 AN40 MmN 20 pl
BEERBRAC I 1L 2R P K R 1gG Pk, 4C gk s
15 min. [AIFE 14508 3 Y5 B8 F) 500 wl PBS
SEME . WAER O IEAESE R 500 wl PBS ZE e
1 RGN SR, A HARIR T, kT
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B EF%: S5 ERIFRN RIS HPP-CFC BF LR 5 (LB BERIAR R

*833-

OB AR B 5 i, T 500 l PBS 2% vl vt 3
W WO N ORI 2 ml AR RD A CDA4S-417%y, 2
ERBE3, FH 500 wl &5 47 10% FBS [R5 F2 5004 2
W TG ZE B AR 44T T ok, RIS CD45 41
gy BB EaOWgs, EEEH 1 ml RS,
THEL. CDA5S MRS 40 2 fE 2x10% > /ml
AN 35 mm 4l R EF SR, CD45" 4i fg 4% B 2 x
10° 4™ /ml BN 35 mm 4l E5 781, AR & HPP-
CFC V%7573, 2 ml.

1.2.7 JGHF4 M CD49f/Sca-1 MR srik. 5 1
WAL, RS, IR IR B,
B 20 pl CD49f-FITC $it /& H1 1.25 pl Sca-1-PE $it
A&, Af5E 100 Wl PBS ZZih A 100 A4iffd, JIF
73 H R/ 100 A0 N [) 53 P52 1 [R) 280 e
AC FEHEWEE 40 min. 1 ml PBS 75 107 41, 4C
300 g B0 8 min, PE¥R 3 K, HEF| 200 pl PBS
W, BRI A, IS I 3 RN i 3 4% e
2x10* A4 /ml F N 35 mm 4 B 5557 0L

1.2.8 HPP-CFC be Y% 0E . 1 S8 K 3R EL /)
UV IR TE 58 WA N ¥ GFP F1 GFP- X 4 FFK,
B 54 5% A TR G AR IR R 2R 9w 5, R I
BT 4CUKFARAE, POl SEHCE G 4127 1K) DNA
JEX} Sry B KIEEAT PCR A, BAX 43 Sry” Hl Sry-
NG, 55 2K Sry'GFP- Hil SryGFP* 2 Ffkk
DRI 2R PR i J TR A5 T % P At PR AR, e 5 15 9% 7
K LLFRAS ML Y HPP-CFC 475 . 75286 ks T
O3 SIEREAT T GFP* M GFP-427%, Wl 4w 5 J5 k4T
Sry FEAF L PCR ¥ 8. Wi —ASTe B Je WUH P
(1), D5 B A V& R A ] e DR 200 4 i v 4.
T I BE R 41 550 PCR 519741 : HPRT 55— %%,
5" GAGGGAGAAAAATGCGGAGT 3’, 5’ CGGA-
AAGCAGTGAGGTAAGC 3', HBLKJE 302 bp, iB
K ¥ 52°C . HPRT 4 —#, 5 GAATCCTCTG-

GGAGACGACA 3', 5 CAGCAATGGCTCAGAA-
ACG 3/, HEBKE 230 bp, BKIESE 57C. Sry &
—#, 5 TGTGGTCCCGTGGTGAGA 3’, 5' CA-
ACAGGCTGCCAATAAA 3', JrBLKJE 369 bp, B
KIRJE 52°C . Sry 5 %, 5" CAACAGGCTGCCAA-
TAAA 3’, 5" CATCGGAGGGCTAAAGTG 3', F Bt
KJE 181 bp, 1B KHE 54°C .

2 4 R

2.1 PBRRFRIRAREHEER HPP 15 AR B E L

AWFGTAE Yao ZE02(K) HPP 55 954k R HEml it
17T —sE s, B, 2ehal S 2040 Mo o A0 A )
EPO, s I gk T b 2 40 i & 1 40 fw D] 1 4%
(bFGF. HGF. FGF4 UL f ITS), J& 34 A i K 1
HRUFWPEER, AgmwpEmEsRKE. e
T FF T e I ELAT S 2 TR AR . s [ A R
HOIIA e vemk i J5 TGATAT ve B 7 A, DRI L E HPP
SRR I JH bR Al PR 5 AR R rh s . R R I
HPP A5 7% RIS 73 A P RP R, — P g 3508 A7k
(K 1a), BHA£=0.5mm, 54— FhEERERE,
HAt=1mm. —MIHFIOR S SR 14 KT
R HPP B3 i, BATBFFCRIL, 5 7 K
B4 B ) () HPP £E 3% B, 7655 14 Itk HPP 4E
VIR HH A 22 (1) I B A0 J (] 1b), SX IR b
ZIFUR Ak, T LIV R A T2 R B DRt
BATIHREE 7 REEVRRFIE 2 : Ao, otk
U, WG ERARTE S 3~ 7 KGR a] WL 2]
HE (1) b R FF 20 B R R 1R 36 40 i R B 1e). b
JRINT REIE G AN [F] HPP B2 7% 2 (Rl AS X5 gy, fafR
UE HPP 1E# B K 3Emt [, HPP vl % f 25E Y,
T8 4 A 40 M0 AE 35 mm I A g 4 b ok
3x 104~ 4x10* 44 fifa.

Fig. 1 Phase contrast image of a single HPP colony and induced cells

(a) Representative day 7 and (b) day 14 HPP-CFC colonies. (c) Individual HPP colony was induced at day 7 with hepatocyte-induced basal medium

supplemented with a combination of hepatic and hematopoietic cytokines. Adherent cells are indicated with asterisk and arrowhead shows the

nonadherent hematopoietic cells. Original magnification: 100x.
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22 B HPP RERGRARIFS KT LERER
Ll

PRI B A HPP 5 [ S0 20 A0 e P Al 2 AN )
L S =11 e SB | NS B S o3 7472 2 P R R ML S
FRERRT, P s ST DL A K B 7 1)
AR, 5 ke — B AR NG s 55
BARFEAENGRELN M, (B 5 T I0REAT,  IWRE N
BRHTAET s TAH G — 50070 o B2 (%) I M 4 i m DA 4
FIE LR o). Bl G X SR AN 7o Bk T
T BB BT A AR St b S R A . B H
SRR, FHEMA I T a0 R )
TRk, g MR R E . BN KRR
TE SR AR 22 IR0 JSURORE (18] 2). BT A s b
) 4 B A 2 (2 1 000~ 10 000 ), TG E H 42 EL
mRNA, Kt H g8 BT 290 i & e, FFiET
HELLPIR PCR 1Y, 4R YoR, %954 A
Tt 5 3 SR I b B b 75 40 0 #1125 11 8(CK8, 45.1%)s
HG H2 1 (AFP, 18.0%), 181 (ALB, 4.9%) (3K 2)
Bl 3 SRR IS o) v e 1) FEL Uk 45 R (K 3a). 4l

O e
o By 3 2

(b) ; i
. E

Fig. 2 Electron microscopic analysis of individual HPP
colonies-derived cells after induced for 2 weeks
A typical type of hepatocyte-like cells is shown. There are many
microvilli (arrowhead indicated) on the surface (a, c¢), large nucleolus (a),
and many round-shaped mitochondria (pentagon indicated in b, d), lots
of glycogen granule (asterisk indicated) in the cytoplasm (c, d). Figure
2d is magnification of Figure 2b.

Table 2 Number of induced HPP colonies assayed
in nested RT-PCR

Total HPRT' CK8' AFP' ALB'
No. of colonies 122 81 55 22 6
Percentage/% 100 66.4 45.1 18.0 4.9

n =6. HPRT"' indicated the clones with a successful reverse

transcription reaction.

Do N AR RN oAs B R E Y (DR - S P riv G i o
4 ALB 1 AFP [f)22i5( 3b).

@ 7 2 3 4 5 6 7 8 9 10

20 pm

Fig. 3 Nested RT-PCR and immunocytochemistry
analysis of individual induced HPP colonies
(a) Ten of individual HPP colonies analyzed by nested RT-PCR in one
experiment. HPRT was used as an internal control. Total and PCR
positive number of colonies was listed in Table 2. (b) Double
immunostaining of a single HPP colony-derived cells induced for 2

weeks. Bars, 20 pm.

2.3 BRAFRIR HPP &% £ &8k B F CD45 4HAf

by o S A LA T B HPP 5 [ RS 6 40 o 3k
T8, TATIAT T CDAS [REER Y E.  JRIT 40 i
H CD45" 4 il & B0 10% /547, SHREER 70 ik 5
(1) CD45" 4l F1 CD45- 41 g 73 5l E 4T 7 9t =X 4 e
ARASTI,  BH P2 FE 25300 4 96.04% A1 0.26%
(1 4b), Ut EHREER 73 3R 1K) CD4S 4 W v A 40 52
B, DRI f R A R A LY 1/10 BEATHERD,
B 4x10° A~/ ML, 55 27R, CD45- 4 fl JTLAT AT 5e
FEr=Az, 1 CD45™ 41 f 20 7= A ¥ HPP g B 55 &
I I 20 B = A 1 v BE R AR (R (B 4a),  HILGBE
B JFF 40 B EL AT 7 2 HPP T A ) 1 40 B 4 3
$EHALE CDAST 40 VR
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(@)
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(b)
Control
150
23 2
2 Ml 2
S — S
0
10" 10* 10° 10*
CD45 FITC

Normal

10" 10* 10° 10*
CD45 FITC

Fig. 4 HPP-CFC is only derived from CD45* cells in mouse fetal liver
(a) Phase contrast image of HPP colony after CD45 MACS. After CD45 MACS, fetal liver cells were divided into two groups, 4 x10* cells/2ml
medium/dish for CD45- group and normal group, 4 x10° cells/2ml medium/dish for CD45" group. No colonies were observed in CD45-, while the
number of CD45" colony is equal to that of normal group (40x). (b) Flow cytometric analysis of the purity of CD45 MACS cells. CD45- (left) and
CD45" (right) MACS cells were both incubated with CD45 primary antibody followed by FITC-secondary antibody.

2.4 PRBFRIERY CD49f/Sca-1*4 fE L B£ XN [6)15 5
MR

St 20 X HAT b e R i X 4R BE T I
HPP sefEi T s &, ATEHEATT CD49f/Sca-1 it X
4l M R 4> i% (fluorescence-activated cell sorting,
FACS). rikgi R iR, BT auEa 3.97%1
CD49f"/Sca-1-4 fid, 1.40% ) CD49f~/Sca-1" 41l ffl,
4.97%[¥) CD49f/Sca-1" Al (&l Sa). & MR 2
JERD 4x10° A / MURP IS, 55 7 RGN R HE
PRI HPP e R B, CD49f~/Sca-1" 41 Ji 1 1 1)
HPP 5 f K53 R B S A I S B e g, i

(b)  CD49f"/Sca-1-
F X

<

(@) o Y

”

CD49f

CDA49f/Sca-1-41 Jfil J 1 1) . P ERCAR B0 HU2 v B AH
XN, A XUBHYE Y CD49f*/Sca-1+ 41 B FEZ 1 1)
SRR EUE, WSS, AT TR (K Sh),
W I 48 2 A e DR R AL, BT AFRAT TR X8 4 4t
W JE B HPP JE— 3 dEAT T IR if X0 ) 5 -5 0
T, BIEHIESZ AR EN A HAHE, FTLUE £
7] — 5 o SRR 14 40 M 75 5 5 LA W B 1) R 4
R 3 I 40 o (&) 5¢). B30 RT-PCR 45 % BUAR
78 CK8, CKI18, AFP % L RirEf B mRIA,
THAS RS2 56 BEAT 0 BT 10 9 A 78 B R E ALB R IA
(K 6).

Fig. 5 Fluorescence activated cell sorting of mouse fetal liver cells

(a) Percentage number of 3 subpopulations by CD49f and Sca-1.(b) HPP colonies derived from 3 subset and non-sorting cells(40x). (c) Hepatic and

hematopoietic induced cells of double positive subpopulation. Adherent cells are indicated with asterisk and arrowhead shows the nonadherent

hematopoietic cells(100x).
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1 2 3 4 5 6 7 + -

| = ==l BE
e e—— ) )
 ——————_C¢
Y Y ol svia
o k-1
) . coss
CITyyy—] [ rxr

Fig. 6 Nested RT-PCR analysis of CD49f*/Sca-1*-derived
individual induced HPP colonies

In the left lane, arabic numbers indicated the different individual

colonies. In the right lane, "+" indicated samples of mouse liver cDNA

respectively, as a positive control. And " -" indicated that water was

substituted for template as a negative control.
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Fig. 7 Determination of individual HPP colonies clonality

(a) Sry PCR of mouse embryo genomic DNA for deternination of sex. (b) Two different genotypes of cells (Sry/GFP* and Sry"/GFP-) were mixed in
HPP culture medium. The photos indicated a Sry/GFP* HPP colony. (c¢) Sry nested PCR of individual GFP" and GFP- HPP colonies for clonality. Each

of GFP* colonies was Sry, vice versa. Colony 4, 7, 8, 9 was all GFP" and the others were GFP- identified with fluorescence microscope.
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Differentiation Potential of Clonal HPP-CFC Into Hepatic
Lineage in Developing Mouse Fetal Liver”

ZHOU Jun-Nian", WANG Yun-Fang", YAO Hui-Yu?", HE Wen-Yan?, CHEN Hai-Xu",
LI Si-Ting", SHI Yan", SHI Shuang-Shuang”, NAN Xue", BAI Ci-Xian", LIU Bing?,
YUE Wen", MAO Ning”*, PEI Xue-Tao"™"

("Stem Cell and Regenerative Medicine Laboratory, Beijing Institute of Transfusion Medicine, Beijing 100850, China;
2Department of Cell Biology, Institute of Basic Medical Sciences, Beijing 100850, China;
“Department of Oncology, 307 Hospital, Beijing 100071, China)

Abstract To investigate the hepatic development association with hematopoiesis, a high proliferative potential
colony forming cells (HPP-CFC) model of mouse fetal liver was set up. Some differentiational assays based on
individual HPP colonies were performed. Under the condition of combinations of hematopoietic and hepatic
factors, some individual HPP colonies were induced into hematopoietic and hepatic cells, which were examined
with transmission electron microscope (TEM), nested RT-PCR and immunofluorescence staining. The results
showed that induced HPP colonies cells with a specific ultrastructure similar to hepatic epithelial cells, expressed
hepatic markers including albumin (ALB), a-fetoprotein (AFP), cytokeratins (CK8, CK18) at different extent of
percentage. These cells also expressed mesenchymal marker a-SMA and primary endothelial cell marker Flk-1.
The MACS results suggested that the fetal liver-derived HPP-CFCs are all from CD45" cells, while CD45- cells
have no capacity to form hematopoietic colony at all. The FACS sorted CD49f"/Sca-1" cells have no difference of
hepatic differentiation potential compared with whole fetal liver cells. The clonality was confirmed by cell mixing
assay. Taken together, the HPP-CFC may represent a novel clonal model for hepatic differentiation from the blood
cells in the mouse feta liver and will shed light on the associations underlying the hepatic and hematopoietic

development.

Key words fetal liver, high proliferative potential colony-forming cells, hepatic epithelial cells, hematopoiesis,
development
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