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JUEE R B B [ 5K [ B R A VR KL, ) LR 2% 5 T B 5 9206 48, B K 400014;
2E PR R R A I g ) LEE B e i i 28 JLANEL, E PR 400014)
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morphogenetic protein 9, BMP9)#% 3 I 48 4@ 2 14-19(hepatic progenitor cell 14-19, HP14-19) &%, # 4~
ey . E 28 R% R Ad-BMP9F= ATRA ¥ % B Bk A4 A 5 5 FF A8 40 JEHP 14-19 5. 34 -4k, 5% 5%
F IR 2 B A M ALB-Gluc & 35 1 7L, Real-time PCRAS M AT JEAE % K B\ DLK. AFP. ALB#=TAT#)
mRNAZK-F, Western blot& %% % XA MAFP. ALB. CKI18#=UGTI1A% & /7 /K-, PASE &421CG
IR WAl ] R Fh oL )5 89 T fE. Ad-BMP94E #2 ATRAZH 9 ALB-Gluci® M4 3t BB 4038 2, Mo Ad-
BMPO9+ATRA %8 ALB-Gluci& £ X 2 % & F Ad-BMP9%8 4= ATRA 28 . Ad-BMP9+ATRAZ#) ALB #»
TAT mRNAZK-FAZALB. CK18F2UGT1A% & i /K-F ¥4 & T Ad-BMP94E A= ATRA 4, {2 AT 4m it
#7EDLK. AFP#) & & 3 5 1K(P<0.05). Ad-BMP9+ATRAZE #91CGHERIX A PAS % &, a4 m oL 4k
# 5 T Ad-BMP9ZL A7 ATRAZE, ATRAA=Ad-BMP93) 53 HF48 4a lOHP 14-19 8%, 34 54k, BAA-1F 5%
F A .
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The Effect of All-Trans Retinoic Acid on BMP9 Induced

Mature Differentiation of Hepatic Progenitor Cells
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Abstract  This study was to investigate the effect of ATRA on Ad-BMP9 induced mature differentiation of
hepatic progenitor cells (HP14-19). Ad-BMP9 and ATRA induced the differentiation of HP14-19, individually or

jointly. Luciferase reporter gene was used to detect ALB promoter-driven Gluc activity. Real-time PCR detected the
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level of mRNA of liver related genes and protein level was detected by Western blot and immunofluorescence. PAS

staining and ICG uptake assay were used to detect the function of mature differentiation. Ad-BMP9+ATRA group

could promote the differentiation. The activity of ALB-Gluc, mRNA expression level of ALB and TAT, and protein
levels of ALB, CK18 and UGT1A were higher than that of Ad-BMP9 group and ATRA group. The levels of DLK
and AFP were decreased (P<0.05), liver function improved significantly. ATRA and Ad-BMP9 induced the mature
differentiation of HP14-19, and the combined effect stronger than that of the single effect.
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Real-time PCRY™ 14 AH ¢ 2k (K, 514 7% 51 WL £ 1.
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1 uL. 2xSYBR Green/< W i57.5 pL fH7K & 15 pL.
Real-time PCRJZ . 264124 72 °C 3 min, 94 °C 3 min,
94°C 10's, 55 °C 20's, 72 °C 20 s, L35 MEFE, Ffid th
265 °C~95 °C, 5 s¥9hn0.5 °C, ¥4k . LAGAPDH N
W S FRIREAR -

1.5 Western blot X % & 7% e 48 M & B Bk F

Western blot=i 46 4 1F 20 B 40 '~ . KfHP14-19
P T446 e 77 ML, 20 B % FE 29 930%, Ad-
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FLIIA250 pL ICGH R (N1 mg/mL), 37 °CHiF &
1 h, FF Y, PBSYEH, WAlEE T W& 40l $UCG
THEHL I

1 5|¥9F5)

Table 1 Primer sequence
ClkVEZ FEFI(5'—3)
Primer name Sequence (5'—3")
DLK Fwd GCT GGG ACG GGA AAT TCT
DLK Rev AAC CCA GGT GTG CAG GAG
AFP Fwd ACG AGG AAA GCC CCT CAG
AFP Rev GCC ATT CCC TCA CCA CAG
ALB Fwd CCA GAC ATT CCC CAATGC
ALB Rev CAA GTT CCG CCC TGT CAT
TAT Fwd ACC TTC AAT CCC ATC CGA
TAT Rev TCC CGA CTG GAT AGG TAG

PASH: L SE IS HRAE D IR I N . KHP14-19%%
FiF-24 5L, 30%20 i %5 B, R B3R AL, Ki R
. ZAd-BMPOFIATRAKLFE10 dJ, 3535 77 3L,
4% % 5 W [ 5, PBSTE . MK AN0.5% PAS.
Schiff soultionFHepatoxylin, 43 5! 7 F B 7] A5 min.
15 min &3 min, SMHAIVE R G 5 H ddHO 8 5 mk,
TIEE TSGR T
1.7 FitZEoH

K FHSPSS 19.05 43547 Givt-52 53 #r, dis LA
Kb 22 (veks) 27w, T 2L TR SR LS D-ek6 36, 22 41
Z AR B R 7 2 00T, P<0.05 R 225 Bt .
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1K 7K - 35 Bt 2 AR FH IS TR) 4 ZE 777 A+ =5 . Ad-BMP9
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P<0.05), HBEER R 2 S5 IR . el Jie
7R, Ad-BMPOFIATRA A fE i ALB-Gluc 1 K I&, BK&
YER R B4
2.3 Real-time PCREGMATHF R MRS IMRNATK
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BRI DLKFAFP VL K 138 240 B by 5 I ALBFNTAT,
TEHP14-199 (KK P [ B fili R ik, 4 Ad-BMPOA!
ATRAXNHE 5, DLK J; AFPY 215 K %, ALBFITATY]
FARHEIN, (HEATRAZ AFP J TAT) 335 55 5 B
HA L LGt 2% F(P>0.05). 1 Ad-BMP9+ATRA
A H A A DGR SR IA 7K [ A i
[N, 5T R A, B SEE
(P<0.05). Ig5R4E7R, Ad-BMPIRIATRAY 7] 5 5
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Fig.1 Fluorescence intensity in HP14-19 after infection with adenvirus
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*P<0.05, jcontrolZH HLH%; "P<0.05, 5 Ad-BMPIZH LU AL “P<0.05, 5 ATRAZ .
*P<0.05 compared with control group; “P<0.05 compared with Ad-BMP9 group; “P<0.05 compared with ATRA group.

B2 &EMHEEEFRTALB-GluciE
Fig.2 ALB-Gluc activities in the cell supernatant of different groups
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Fold change of genes
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#P<0.05, ScontrolZH EL#%; 7P<0.05, 15 Ad-BMPOZA LL#%; “P<0.05, 55 ATRAH LU
*P<0.05 compared with control group; “P<0.05 compared with Ad-BMP9 group; “P<0.05 compared with ATRA group.
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s
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Fig.3 The mRNA levels of DLK, AFP, ALB and TAT detected by Real-time PCR
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EIEBKFERRIE

Western blot4h 5 (K1 4A) 57~ , ATRAZ AT Ad-
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r E
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(FI6E 17, ICGHRBURE AL (.52 56 (1 SB) A G B AT 40
4G T RE B L SE 5. 45 S R, HP14-1940 i )
ICGHEHUATRE 70 & BeRe 7155, BIPESE M LL11R /S, T
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Fig.4 The levels of related proteins detected by Western blot (A) and immunoflurescence (B)

(A) Control Ad-BMP9
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Fig.5 The results of PAS staining (A) and ICG uptake assay (B)
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£ [0 14 241 i {35 3 22, 1 Ad-BMP9+ATRAZH FH 14
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PR B B A K AE, fEREENUAE KT fEd
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WEAEH, — 7 H ] fa e b R R AR 5, 55—
J5 T AE PR A0 b, 5 (e b4 i AR K AT RS VR
AL AR AU & (Gut) b, IR R —
5 R 7%, BMPOE 3 T 41 A 5l 24 416 A4 A A A 46 P,
{2 I B IBMPOFRIA 2= 5 85U 4R 4R AL AT 452

ATRAZZEE RARIATAEY), 2 H At AN RE
R T T 40 B R R AN i A R . AR
95% 1 4E A 2 AT ATAE T A, RS AR B ROK PG
TR P 4E A ARG AT, TR I 4 R 28 2 W 1 BT U e

TG o B BB R P, ATRAZ —FHEH
R 5% B 740 T 57, 12 2 Rh AL SR AT PR 4 g 7 ALt
FE A B PE ], 32 B T e T a7 3
A SR, WA ERE I H R ATRAN T AT
AOVRZNAL (4155 5 4016, ATRA T 5 FFAH 40 3oy

{EL A P i 4 R 5 T AL 230

H A AL 40 e i S 7 N IR £, il
R MmRNAZK P K B A T 7K 35077 298 41 A bs
B SR, KR IR 70 28 A ARG I i 24 200 i 1)
Dife, HARIME RAEE SRR, KRBT
SES I, LT ERAE S TR, IR
JHF 11744 240 P 2 A TR A WL AR, R T DA VR & o U 9
(17 P ATL A A K% JH 44 % R v T 5 vl S EL A
V7 L. BMPOFIATRAY A BA #f 1 {1 128 JFF #H 41 g
HC AR H, B8R FIBMPOERATRAYS ¢, i
140 A R T RORT e S 50T 4 P AT o Ak R 5
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REAH AR B bR &, 75 /)N B 40 B s 3R, 1
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JH e AR 4, AFPY PRSI 7 34 o Ak HH 4
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AR S 1 3 A T — AN B (AR S, T AE 40 ) LT
ANFRIXTAT. CKI8 &M AN FE LAl 22 & A, e
PRIk R R A R L R
(UDP-glucuronosyltransferase, UGT) & A4 A 55 2 1)
IR 45 & O B, UGTIA EE 045 T RFFRY. AT
45 B 5K, Ad-BMPI9+ATRALLFE 5, DLK S AFP#
15 NF%, ALB. TAT. CKIS MUGTIAR L EE Lif.
XN, Ad-BMP9+ATRA ] 75 S A 40 B e 4 43 1L,
H %% T BMPOERATRA ) S AF . ICGH
HY S5 FTPAS e 6 ST AS M 4046 S5 (1 40 B Th REAS HH,
B 75 3 2H s H S L A A 23 B T B
AT ThRE -
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5, Smad K HEAFES N E A, H H1Smad 1. Smad 5F
Smad 871 FBMPs[){& 5 5%, MiSmad 2F1Smad 347
FTGF-BHIE 5 T . AWTEYH, BMP9+ATRA TS
S/ R D) 78 )53 T 40 W R 4 A A FH, BMP9+ATRA
#H Smad 1/5/8 1 & ¥ 7K T~ BH i 5 T~ 5 BMP9 4,
BMPR-Smadlx 2 J5i R 2¢ 2 i I 14 52 40 (R A2 4L
T, ABATE T T 45 R PR 7R, ATRARE I 3 EBMP9
75 3 8] 70 0 T4l i B e I VE L, ML AT RE S
e 3k Smadsfs 5 % FiG A 55, ATRAT] LU it 3
53 T B Smad {5 5 18 1% Sk 301 1] 1 PRI IR 4 G 1 4
i, $E/RATRAT] R4l & HAhLIT 23k H T8 A
JE PRI, Chen®5EPTH 5T | ATR A I 1 1T BMP/
SmadfF 58 % K 175 5 /)N U 6 40 B 1 234k, B 7
Hl#ISmad 1/584% )5, &3 FFHE T ATRAN SRR
R R R RIEN B . AR EY], ATRAT RE
J2 )8 I BMP/Smadfs 5 il B N 5 R IE AW EEH .
T2, AT TGF-p/Smadfs 58 AN T, KA
PR IF ATRATE A2 HEBMPOF 5 4H 40 A 1l 24 4 A6 rh
(A5 5 I8 % SAR I 4 7, A AE 40 i B A 7
1) 77 B FE AR ERS ARTE, 1 — 0 N T AH 40 B 7 40
T AR 1697 T T 6 5 58 JF R 38 4%
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