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(e R Bt i S 2 70T 41 M 5 P AR B 2490 s, JE3E 100850)

T N1/ A0 M 40 M AT IE B B 7 40 0 (biliary epithelial cells, BECs)IL[RIfIRTAAZN M, 4 T XX — R 4& 40 Mo i 70 1L 15
BUEATIIESE, R R BE R M U  / AHAn M i A . sk, J#ad PCR 736 A 40 i 3R HepG2 14 BRI 41 b 5o [
T A EA 19CKI)HBTF B, T CK19 J8 8+ RS 9¢ 6 M L0 A 9¢ % 25 1 (red fluorescent protein, RFP)
BUAR 5 B (pSicoR-CK19-hrl-mrfp). ik, B Rk rE 8 F gL T/ HAN MG, awad it U4t 10 23 326 S04 A 2 G 1% 4 g
B, W, B LidaprksRE “ LR BE KL FE” (Epimorphin, EPM) ) PT67 41 R L &5 % )5, B & FH
pSicoR-CK19-hrl-mrfp & BAR M AT T / HAMACOEE KA T A4k, Wi HAHEF ) “4eBRORE e, bkl 3 i CK19
B A B2 I 1 9 ZZWEFN REP, 41 M 8745 1S DR 22 28 #530F B BT / 141 R 15 5 & 04 i BECs. 5 I T okt TR
HIE T / fHAI M 53R L EPM ¥ PT67 41 L5555, A M2 R4, Bril, CKI19 J8 3 FiRE KRR S Ba A

AUAT LS I 3 S5 T S A 20 AR AN ] B0 35 2 A5 R 0 A 1, i H vl Do A I CK19 R 8 IR TE AR i ot . B

Lo R BRI IR AR TS/ AR R AP TR TR,

057 e

(v I the A7 8 T 035 8 W5 T/ AHLAR L E i 204k

REER MMMEN, WRIOLERN, AOSOLER, T/ A, ot

FROES Q91

JH R ) b B 4 B T o o0t 32 A4 1R JH- 4 i
Ah, AT IR R 4MU(BECSs), X PS4 Mo fe
RE FRFEER, BALRR AL - 4
(hepatoblast)". H 4R BECs 7E T 4= 38 40 i 7 1 Lk
A, RO T A D R A 3 U IRy
(R A8 AR B2 TR ke o R G AR . Rt
BECs 1734k S FEATLHIAE T 1 REAH OB (176
7 5 U TR IR AT 1o B
RO HRLEH BT 4 R TR, &
TR AR ) JH Al PR 5 o0k b 0r TR 40 )
5T ELD.

WB-F344 (& #x WB) 4l Jd & A 1E &5 B 4 1
Fisher X TR 73 B9 tH (19— 28 Ak b e+ /41
MR, ORI, KA 4R BECs 11
PR, [RIAER A EHATIE R0 R E. WB
0 B R P AT LA 4 A T 40 B ERT BECs™, 7 44 Ak
W ST ) 40 BB BECSY3 A I — A B JHF
T/ tH A0 H R
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41 B £f1 2K 1 (cytokeratins, CKs)i&: I 7 2541 i
FERIbRE, BT REAgERE, S em
0 M F S8 AL 20T S50, FERFIE R CKs ) i2
ik, ANk CK8 f1 CK18, [l BECs %
ik CK7 Ml CK19, 315 CK8 FI CK18, I
CK19 /& BECs 5 ML JE K0,

EPM AR T 1992 4, b5 KBLIX A
TR T AR ELRSF I syntaxin 2R KR, KT
N A A4 A syntaxin2. EPM/syntaxin2 3 K] & A7 76 K
FL 12 5 G AR KA 16 X (RN BRI 40 53 52 7 AT
75 S SR k), R GG )F 514 911 bp,
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K% MIRAER 19 BT IRERNR &SRR R EAER TR LT R A +729

i 290 N LR, EPM K (AfE (R = P WF 2.
I+ DA 34 ku(fE C AT #BEIX, N Ji A 120 il
Aby, MAK 31 ku(CEFEMEX, 4776 T 40 M i),
X R 2R I F O B B 4= AR . i
N TAEER], EPM AR —A ERESRAER
TS5 EMEE TSRS RELRE, MK
IR AW TAE L — 2R W, A ATk
EPM (insoluble epimorphin, i-EPM)ZE 4 7] LLi% 5
WB i = AR R A R L.

ARG, BATIEE WB 40 M /E 4 Ff 7 40
1, LAEIE EPM ff) PT67(EPM-PT67)4H i AF A ik
FEEANM, WEE CK19 83T #1015 58 6 £
HTRFP 31X — SR A A 40 1 1w 0457 40 i 7 1)
SMARTAAR AR, A DU A R 20 M g A 400 P 234
(I, X — AR BT S K S F T / AH 4
WAk g T T/ AH 40 P ) AT 43
TR T A.

1 MR57E

1.1 ##

293FT 41 o4 H Invitrogen /A &) ; WB 4l i .
HepG2 4l s . NHA b 7 4} & (PLC/RF/5). PT67
1M A S AR 17 EPM-PT67 41 il py A S A4 g oA
ff. (=% DMEM 77736, RPMI1640 40 i 55 7% 3k |
IR B- $iiE £ ¥ (B-mercaptoethanol, B-ME)+
AE % 75 2 2L PR (non-essential amino acids, NEAA).
L- ¥ S Wk 404 H Sigma 2 &5 Jif 4 11 (fetal
bovine serum, FBS). 4 ffiXl 1 B27 4 Gibco A ]
P 1299 8 TP 344K pSicoR-GFP Hi Tyler Jacks
PP HA EPM H 1 H AU K 7 AR
22T 98 BT (Institute for Frontier Medical Sciences) [
Yohei Hirai 2 #% 15 W% ;18 i 75 £ 3¢ it ki pLP1.
pLP2 FI{LJE JFki pLP/VSVG Il H Invitrogen 23 ] ;
T 34KV H Promega 7] ; PCR A& iR E
DNA % & I (Pyrobest DNA polymerase)s Xba [
Hpal« BamH 1. Not I BRITEAVIMG. DNA 1%
fiff . Klenow Bt H TaKaRa A7l ; i [AIKRF
AN FORE O & B AL E S AR Y
9 TR P2 A S B Qiagen AW Gk A
Lipofectamine 2000 J14 [ Invitrogen /A 7] ; &322 41
J DHS o W A AL 5 A 2w s i B R AR A I
RFEIE H Promega A ;s 225473 C I 1 Roche
2w CK19 M GGT HHLiAIE H Santa Cruz 22wl ;
MARIE TR 24 FLAHHEE TR H Corning 22 ]

PG BB H Olympus 2y 75 3t 2 40 i 43 31X
A Cytomation 23 ] 7=l ; CCD AHAL A XENOGEN
Imaging Technologies IVISTM 50.

1.2 A%

1.2.1 iRk .

a. CKI19 J& 3l 1 4 (1)1 ¥ 9¢ 56 % i F1 RFP
WU AR R EE . A HepG2 194> 55 K1 41 v A1 ]
R E DNA R A% CK19 JH 31 )7 51l (human
cytokeratin promoter, HCP), 7 PCR 5|4l )5 43
It Xbal .« Hpal BEYIE R, 5197400 HCP
EM514: 5 TCTAGAAATCCCAGCACTTTGGG-
CGGC 3', HCP & M 5|#): 5" GTTAACGGCGAG-
GCGGAGCACGGAC 3’. M pcDNA3.1-hrl-mrfp-ttk
AR H i R L DNA R A B 5 98t 21l
F1 RFP fl & % A (renilla luciferase and monomeric
red fluorescence protein, hrl-mrfp), £ PCR 5|#JHi
Ja it Hpa 1 « BamH 1 BEVINL S5, 519)F5)
KM M5 5 GTTAACATGGCTTCCAAGG-
TGT ACGACCCC 3', x In] 51 #): 5" GGATCC -
CAGACATGATAAGATACATTGATGA 3'. H &
{RE. DNA R 5l A pcDNA3.1 BTk h 471 poly A
JP41), {5 PCR 51T G 43 M b BamH T « Not 1
BEUIAr 50, 51 P s IEm 54 5" CGC-
GGATCCCTGTGCCTTCTAGTTGC 3', JIa5|4):
5" ATAAGAATGCGGCCGCTCAGAAGCCATAGA 3'.
& 3 PCR = #yleli 5, Jr ol iEH 3] T 444k,
Ak DHS o 1852 2540 I 5 45305 F1 IR #3210 BH 7 52
B, SRIUTORL O DRI e e IEA S FE .
Xba I « Hpa 1 XEGVIERAE T #i44 £ CK19
7, BOX— B3 sl B R Xba T
Hpa T XY pSicoR #ifk, R B, # [Rlii
()2 AN BOEE G, 10 DHSo A2 254000, $REL
KL, Xba 1+ Hpa 1 XM VIS AE 5 2 Hpa 1 -
BamH 1 XU Y J5 BIWCOK BB, BN A Hpa T -
BamH 1 XU Y] I BISOERAE T 800k 1) hel-mrfp
FBG B2 AN RBUG, FAk DHSo B4 i,
PHUTRL, Xba I« Hpal « BamH 1 —FV)%ES
2 BamH 1 « Not 1 XU V) WK B, [\ IF A
BamH T « Not T X Y) T %4k L 1#) poly A F B,
WDt 2 A BOE#E, #Ak DHS o B2 28540 i,
FEWUTMZ Xba 1« Hpal+ BamH 1« Not T VYPf
15 W %5 . B % 3K 13 pSicoR-CK19-hrl-mrfp
KL

b. XTHEAMME. H Xbal « Hpa I D)
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pSicoR-CK19-hrl-mrfp JFiki, VIkk CK19 5501 A
B, ARG B, Klenow J1BEE Xba T
VI RS PEA i k1, 2R )5 F DNA SRR P37
U E )G, AL DHSo 2 540, REUTCRE,
EcoR T XUB V) %58 IE 1 J5 s %88, I #3145
pSicoR-hrl-mrfp k.

122 AEHEEE. 293-FT 4594 h 0wk
DMEM }; 75 52951 10%FBS. 0.1 mmol/L NEAA.
2 mmol/L L- #¥ % Wil . 500 mg/L G418. 5 F i
B G418. ik #H4A pSicoR-CK19-hrl-mrfp o % F
# & pSicoR-hrl-mrfp & £ %& it #i pLP1. pLP2.
pLP/VSVG Jii #i H] Lipofectamine 2000 #t #%& 4t
293FT 4 iie. 10 h J5 B #e & 1 mmol/L A i 1R 44
e R IGFRAREFRE DA R T AR R). B
48~ 72 h W LiET 15 ml MG B0 .
0.45 wm MRIIEMEE IS JE L PR a0 Mumd b, B eE bid
W1 40% PEG VTiE, 4°C. 4000 r/min > 45 min
WARBEW, SR 5 T 42 B G 0 40 i 5 2y e VR A T
~-70°C %% H1.

123 3K 13 58 52 # Y+ pSicoR-CK19-hrl-mrfp 1§
pSicoR-hrl-mrfp fJ PLC/RF/5.PLC/RF/5. %37 41
Sy B DMEM ¥ N 10% FBS. 28 PLC/RF/5
MBI IR, IMAEH pSicoR-CK19-hrl-mrfp ]
18955 75 B W 0 B 8 A4 pSicoR-hrl-mrfp (1) 1895 #
B S B 2y 8 mg/L [ 2B Bt % (Polybrene), &
37C . 5%CO, KiK. H, Lk
W, WINSEARRTREE, R AR 2 80%~ 90%iL
G, F1 3R, G R Sy ik Rk S (K
)45 [ (green fluorescent protein, GFP)[1J4l iy, 73
B F2 %2 % 4% pSicoR-CK19-hrl-mrfp 8% pSicoR-hrl-
mrfp () PLC/RF/5 48 ffkk.

1.2.4 ETCEBFEERII. K AR e e g
pSicoR-CK19-hrl-mrfp 5% pSicoR-hrl-mrfp [ PLC/RF/5
0 BR % R AE 24 FLARAT 96 FLAR T, fFAEK SR
90% I A I, W% RFP R IATE i, [A] i)
U 29 't 3R A DK ) Gk 1 IR A 96 ALAR P I 4t
2% 10 min, SR 5 R 20 R BRI FRE 50
5 mAALER T, H CCD ApLH.

1.2.5  FRAFREE # 4¢ pSicoR-CK19-hrl-mrfp ] WB
i fatk. WB 43 FR A . RPMIL640 15 97 4k
NI 10% FBS. [ WB 4l R5 97 56, A&
4 pSicoR-CK19-hrl-mrfp [ 18 #5555 W S IR LA
8 mg/L [¥] Polybrene, & 37°C . 5%CO, WA b 1%
FR. I, EBREEML s, AR

. FRan oA K & 80%~90%I &I, F41: 3
AR, LA MR 7 Kk GFP M40 i, 15215
SE#E L pSicoR-CK19-hrl-mrfp ] WB 4l Jfifk.

1.2.6 WB 41 g 1] BECs [0 4r 1k . %4 & % 4
pSicoR-CK19-hrl-mrfp ] WB 41l il % 5 EPM-PT67
9 fp 3L 85 95 15 S HT A /3 168 BECs. EPM-PT67 #i
PT67 (13557 3L 5 w5 b DMEM Vs 0 10% FBS. %
1X EPM-PT67 F1 PT67 4 i il jie 5 4 M &, 7
37C H 15 mg/L #2553 C P41 iU 40 min, LA
BELITIL 73 REBETE RE T, ARG ¥ 3x10* 4l RN 3] 24
LB — L. H, ¥ 3x10* WB 4 g 4270 2]
Hi45 EPM- PT67 4l iR 5k PT-67 4l Lt fL Ay, JLH%
I F O RPMI1640 17 9% 5L 9% I 3% FBS #1 2%
B27, JLHEFE 5 RGN RFP (RIEE DL, [HI 41
A AL PR 10 min, AR5 KRR SO0 R B IR AR
50 % fa IMAFLACF, 2RI CCD AHALIA .

1.2.7 RT-PCR 4> #715 EPM-PT67 41 i 5% PT67 4
Mot 772 5 WB 4l fi A OCSE R 2635 . H TRIzol
AL S EPM-PT67 41 i sk PT67 41 I+ 9% 5
WB 4ii il &t mRNA. X5 RH AMV [kl iiAT
cDNA & e, # P kLA Bactin AN Z, R
PCR 7 72 60 I 4 1k 1% 75 4k 8 o I R AR G 3 [
mRNA £ & & LB, RT-PCR Bt 514 an
F: GGT 1IE M 51 4%, 5 GTCACCAACTTCA -
ACTCTGC 3', GGT & 0 5|4, 5" CCTTATCACTG-
TTTACCTCGG 3'; Yp 1E M 514, 5" TGGAAGGA -
GGAGGTGGTTAC 3', Yp & M 5|#), 5 TGTCCCT-
TCGTCCACTACTG 3'; ALB IE [ 5%, 5' GACA-
AGTTATGCGCCATTCC 3’, ALB [ 514, 5 AC-
TGGGTCAGAACCTCATTG 3'; AFP i [f] 5] ¥,
5" TGAAATTTGCCACGAGACGG 3', AFP J [ 5]
¥, 5 TGTCATACTGAGCGGCTAAG 3'; CK19 IF
[514), 5 TTGCGCGACAAGATTCTTGG 3’, CK19
A 514, 5 CATCTCACTCAGGATCTTGG 3'; CK18
1E W 5%, 55 CACCACCTTCTCCACCAACT 3,
CK18 Jx 514, 5 TCGGTTTCCAGGTTCTTCAC 3';
beta-actin iF- [} 514, 5 GTTGTCCCTGTATGCCTC-
TG 3', beta-Actin % [7] 514, 5" GAGCCAGGGCA -
GTAATCTC 3’. B-actin Jj PCR 1IN Z, KN4AF
H: 94C 5min; 94C 30s, 53C 30s, 72T 30s,
25 MiEFR; 72°C 7 min.

1.2.8 Western blotting 7} #7175 ‘5 41 Jf1 (1) CK19 &
M GGT K IA. B EPM-PT67 41 il 5l PT67
IR IR 5 KRG WB 4B E1T CK19 & 11
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GGT %K 1 Jii Western blotting 73 #7.
2 7% R

2.1 R CK19 B3 FiRERNIE SR L&
0 RFP Wk & Kk

AL PCR J7 7% i oy h v B 7= A N CK19
LW A FRAIHECP, -732~1, K la), %5
SR IOE E BN T Hidk, W7 % e me,
W H 5 pSicoR AT U6 JA 231 Rl 38
B T hrl-mrfp F1 poly A J741, WAL HEHAN T
WAk, PP %e . S H Hpa 1 A1 BamH 1
WUEETIERAE T 84K B hrl-mrfp 541, K HAHA
B CK19 J 81 Fif. #Ja 4 hrl-mrfp [ 3
BamH 1 A1 Not 1 WAL Z [A]46 N poly A J7%1, LA
Rog X —#8AMEIE. Xbal « Hpal « BamH 1 «
Not T VY B U) % € 1E 0 (& 1b), & W] Bl Dy ¥y gt
pSicoR-CK19-hrl-mrfp Fiki. Y34k, 7 ik ki
Xba 1 Fl Hpa 1 WAL A2 IHVIBR CK19 A3 7(E 1c),
H Klenow Jr BCRERGPE AR S 461 f T P9 ~F- i 14
$245 25 B4R pSicoR-hrl-mrfp, XEFY) 4 & 1
(& 14d).

(a) [ 2 (b) 1 2
bp bp

2000

2 000
hrl-mrfp

1000
CK19 promoter
750

500
250 pd 250

750 =

500 I8 CK19 promoter

Poly A

100 L 100

CK19 promoter 250

Fig. 1 Construct of vector with Renilla luciferase
and RFP under the control of the CK19 promoter
and contrast vector

(a) Cloning human cytokeratin 19 promoter (CK19 promoter) by PCR.
I: Marker; 2: PCR products of CK19 promoter fragment. (b) pSicoR-
CK19 promoter-hrl-mrfp plasmid digested by Xba I /Hpa 1 /BamH T /Not T .
I: Marker; 2: Digested fragments. (¢) pSicoR-CK19 promoter-hrl-mrfp
plasmid digested by Xba | /Hpa I . I: Marker; 2: Digested fragments. (d)
pSicoR-hrl-mrfp plasmid digested by EcoR I . I: Marker; 2: Digested
fragments.

22 BRESERNTE

W 25 AR pSicoR-CK19-hrl-mrfp 5%} FE 4% 44
pSicoR-hrl-mrfp & £ 2% it i pLP1. pLP2. pLP/
VSVG | Lipofectamine 2000 3t % 4% 293FT 4 jiiu
48 h 5 T 96 BB PSS KB 41 sk A
GFP( 2a), JFIEHCNT G MARE 2b), JhEECIF
AT ALE. B 72 h JE SR A SO O
BRI Fr . K RS A 40%PEG PLTE
4°C . 4000 r/min &0 45 min KRG 25K, K5 B
JE YRR k247 T -70°C % .

(O

100 pm

100 pm

Fig. 2 Producing lentivirus in 293FT cells
(a) The EGFP expression of 293FT cells after transfection with lentiviral
vectors. (b) The appearance of multinucleated syncitia in 293FT cells by

the expression of the pLP/VSVG glycoprotein.

2.3 EREHIRBIREFE L pSicoR-CK19-hrl-mrfp
B4k B 3 BB 2K pSicoR-hrl-mrfp A PLC/RF/5 4
Rtk

HH T PLC/RF/5 4i Jfd i % ik CK19, DAt AT
4 PLC/RF/S 4 MUAE k2 75 4844 Dy R 56 1IE 1) #E 40
M. G —RAE 6 FLAR IR —FL 4 2x10° %4
i [ PLC/RF/S 40 A, &G i FHES A 8 mg/L
Polybrene [#] 1 ml pSicoR-CK19-hrl-mrfp [ 2 5 &
B VR BN B A pSicoR-hrl-mrfp [#)18 J 53 75 i 5
e PLC/RF/5 A3 75k, Wk H B ok A Kol g A
IR, 2 RIFZOCRMEE TS, AW KZ 70%0H)
Y ff 3215 GFP F11 RFP, KA & 434 540
MuEPI L. iR 40K 7rik 5, 4T PLC/RE/S
gl fu ¥y F ik GFP(K 3a, I 3c). BbAh, B gexti
A& pSicoR-hrl-mrfp ) PLC/RF/5 41 i w5 %4 3 ik
GFP, AN# ik RFP( 3b). #5423 44 pSicoR-CK19-
hrl-mrfp ) PLC/RF/5 4i il = K1k GFP 1) [7] i 4,
ik RFP(E 3d), XUt B RFP 13RI 55 2 i
3 CK19 J3 301 I 80,
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(b)

50 wm 50 pwm

(d)

50 pm 50 wm

Fig. 3 The GFP and RFP expression
of after infection with lentivirus
(a, b) PLC/RF/5 cells infected with lentivirus containing contrast vector.
(c, d) PLC/RE/S cells infected with lentivirus containing pSicoR-CK19-
hrl-mrfp.

2.4 PLC/RF/5 18 EXRRIE B R A REFRIE RN

B Yt pSicoR-CK19-hrl-mrfp 1 %f f 4 14
pSicoR-hrl-mrfp ¥ PLC/RF/5 it iE #k 2 3 3 15 9 6
FEGIIRE L. CK19 f3 31 H B RIE 1l 5Ot %=

104} -
@ 10 (b)
10°} )
2 10} %
10"k
10('1" > . " 1 L
10! 102 10° 104

FL1

g v PR B 5B 4a), 24 CK19 Ja 8 P VIR A %
A B R ME RIA (K 4b).

(b)

Fig. 4 The renilla luciferase expression after infection
with lentivirus in PLC/RF/5
Rluc imaging of (a) reporter vector pSicoR-CK19-hrl-mrfp showed high

renilla luciferase activity compared to (b) contrast vector.

2.5 REFHIR 52 T FpSicoR-CK19-hrl-mrfp
9 WB 4Rk

2:F% WB 4 R: 7R, N & pSicoR-
CK19-hrl-mrfp [)1895% 2 359 [« 9K )% 1 8 mg/L 1)
Polybrene HEATH5 %Y, 4445 FHIER A 80%( K] Sa).
WA AR 4> kR IE GFP (4l ie, ¥ KB Rk
B FOULERANM 2 Al R(E Sy, P e
AT LA R M 34 Kk GEP (K 5¢).

50 pwm

Fig. 5 The EGFP expression of WB cells sorted by FACS
(a) WB cells/pSicoR-CK 19-hrl-mrfp sorted by FACS. EGFP expression of sorted transfected-WB cells imaged by light microscope (b) and fluorescence

microscope (c) (in same area).

2.6 TAEHZ pSicoR-CK19-hrl-mrfp I WB A il
5 EPM-PT67 HRatt1E551F S H1E 5 1L BECs

FH % 485 % C kb3 EPM-PT67 F1 PT67 41 iy
40 min, FHWTILZU8IERE ), ARG 3x10° 4
FERh 2] 24 L —ANFLH. XH, ¥ 3x10° WB
4 M AP 244 EPM-PT67 41 A1 PT67 48 il (1 FL
, FLERIRIK & O RPMIL640 15 75 5598 hn 3%FBS
2% B27. H¥hge 5 KRG, KILWB 40 i) A4 K
AR YR N Y il R s N (PR GBS DA RIS

RIE, BEHB S gEAR G MK 6d), thAh, &
M F] CK19 i 8 735 ¥ I J5 RFP JF 46 & 1k
(K 6e), XUELELKIHLE EPM %S~ WB 41 4>
T BECs, PSR & s J5Ar & (K ef).
5 IR Rt FR A2 15 IR AE PT67 4 M 3K 11 ) WB 4
HATs A 2 e an e, Heph e e TEAR(E 6a), Ifi
HABKRAT I CK19 Ja3h s ER S DL(El 6b),
K wiak E R &0 2o LR AT C R (K 6¢).
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(d

50 pm

50 wm

Fig. 6 The comparison of RFP expression promoted by CK19 after co-culture with PT67 cells and EPM-PT67 cells
After enriched stable transduction of WB cells with reporter vector pSicoR-CK19-hrl-mrfp, EGFP imaging of co-culture with PT67 cells (a) and

EPM-PT67 cells (d) for 5 days was detected and RFP imaging (b) and (e) was gained respectively. Merge imaging (c) and (f).

JIRIE 5 RJG M1 AR 10 min, SR KEHEHF
PN B FGRE 50 45 f5 m AN FLAR 7B
CCD AHMLIA. WB 41 ffikk 5 PT67 4 fudk 5% )5
BATHE 9O R IL (A Ta), 117 WB 4l AR AE
EPM %S, CK19 33 7 Esh T H)E 590

(2) (b)

—~
o
~

3.0x10%+

2.5x10°} |

2.0x10%+
1.5x10%+

1.0x10%+

Rluc/(s™+cm=esr™)

5.0x107F

oL T
PT67 EPM-PT67

Fig. 7 The comparison of renilla luciferase expression
promoted by CK19 after co-culture with PT67 cells
and EPM-PT67 cells
After WB cells co-cultured with EPM-PT67 cells for 5 days, Rluc
imaging (b) was gained, (a) shows imaging co-cultured with PT67 cells.
(c) shows the difference in the amount of Rluc activity. The Rluc activity
of induced WB cells which co-cultured with EPM-PT67 cells is 13.6

times stronger than with PT67 cells.

FMGIRIE, RS S A B ARt T 1 3 KK 38 i (1]
7b). Lo AN AR IR IR AR R I U B
gk B, RIPEAZ 13.6 £ (Kl Tc).
2.7 RT-PCR % #15 EPM-PT67 4R =K PT67 £
Mttiagr e WB 4RaHE XE R Rk

BEJ5, A1 mRNA KF LT 5
EPM-PT67 41 [l 5k PT67 4 i tL1%59% 5 KJ5 WB 4
O IBAE SCEE R R AR 1 L. 72 5 AN 73k EPM ()
PT67 41 My 3L Ki 5% 5 KJ5, WB 4i /i ALB. AFP.
CK18 KIHPE, GGT. Yp. CKI19 N55FHM:, 1k
EPM-PT67 4 fg J: 55 5% 5 KJ5, WB 48 ALB.
AFP. CKI18 /548 Jy B, {H)& GGT. Yp KIAK
A BE, CK19 fERIE LRI (A 8).

With PT67

With EPM-PT67 bp

GGT 316

Yp 562
ALB 288
AFP 272
CK19 360

CK18 267

B-Actin 516

Fig. 8 The differentiation of WB cells after co-cultured
with EPM-PT67 cells

RT-PCR showed the increase of the mRNA expression of CKI19,
Yp and GGT, which are markers of bile duct, after WB cells co-culture
with EPM-PT67 cells.
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2.8 Western blotting % #71 5 EPM-PT67 #f i1 5k
PT67 ML 1E 3R F WB Hifa s CK19 E B
GGT EHMFRIX

18 1 Western blotting 73 #fr 1t — 2B ik T 5
EPM-PT67 4l L35 7% J5 76 8 1 JiK-~F Bl B T
WB 4l i) CK19 A1 GGT k(K 9).

With PT67  With EPM-PT67 bp

-Actin 42
B

Fig. 9 Up-regulation of GGT and CK19 expression
after co-cultured with EPM-PT67 cells
Western blotting showed the increase of the protein level of GGT and
CK19 after WB cells co-culture with EPM-PT67 cells.
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Construct Double Reporter Vector Enhanced by CK19 Promoter and Its
Application in Differentiation of Hepatic Progenitor Cells’

ZHANG Heng, JIA Ya-Li, YUE Wen, CHEN Lin, XIE Xiao-Yan,

NAN Xue, HE Li-Juan, PEI Hai-Yun", PEI Xue-Tao"™
(Stem Cell and Regenerative Medicine Laboratry, Beijing Institute of Transfusion Medicine, Beijing 100850, China)

Abstract Liver progenitor cells are co-precursor cells of hepatic cells and bile duct epithelial cells, a reporter
gene was used to research the differentiation of liver progenitor cells. First of all, the cytokeratin 19 promoter
segment was cloned from hepatocellular carcinoma cell line HepG2 and then following the promoter a renilla
luciferase and a red fluorescence protein's fusion gene were inserted to finish the double report lentiviral vector.
Second, the liver progenitor cells were transducted with lentivirus, and then GFP positive cells were enriched by
flow cytometry sorting. Third, the GFP positive liver progenitor cells were co-cultured with PT67 cells which could
express the molecule-epimorphin for 5 days. Then, it was found that the stable transducted liver progenitor
cells' shape were not only transformed and arranged as cord like structure, but also renilla luciferase and red
fluorescence protein which enhanced by CK19 promoter were detected. So, these results proved that the liver
progenitor cells had been induced to bile duct epithelial cells. The vector enhanced by CK19 promoter can monitor
the differentiation of liver progenitor cells in different environment. In a word, this lentivirus vector can help us
study the differentiation mechanism of liver progenitor cells, and scan the molecules which can do a help in
differentiation.
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