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[ ZE] HM:WHE pcDNA3.1/HNFda S TR, F5 0 A M 25T T 400 (human umbilical cord mesenchymal stem cells,
HUMSCs) , 7 HAE HUMSCs "Rk, F7ik R FH IR A AR K pcDNA3.1/HNF4o, ) FN DNA D745 5E
HEBR BRI FE Y HUMSCs J& , #E4T RT-PCR 1 Western blot 23T, S0 YAG I YL 1 B PR vk e A bR, G R sty
IR TR peDNA3.1/HNFda, %5 3 NS5 1] 58 R+ 40 M5 , RT-PCR /R %% Y4 J5 HNF4a mRNA 23k, Western blot 2347 il
HNF4a T 15, HyEsetmiEye 1 JBJ5 HNFda {23 T HUMSCs [i FARI T 00k, 4518, MOl s ikskik, i
HUMSCs *IERf A, Ryt — 098 HNFao 76T 4RI FFAIM ok PR FHBR A T S50 5601
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Construction of HNF4a eukaryotic expression vector and its expression in human umbilical

cord mesenchymal stem cells
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[Abstract ]
(HUMSCs) ,and detect the expression in HUMSCs. Methods:pcDNA3.1/HNF4a vector was constructed with recombinant DNA

Objective:To construct plasmid pcDNA3.1/HNF4a,transfect it into human umbilical cord mesenchymal stem cells

technology. After detected by enzyme digestion and DNA sequencing,the plasmid was transfected into HUMSCs. The expression of
HNF4a was detected simultaneously by using RT-PCR and Western blot. The hepatic specific protein ALB and AFP was detected by
immunofluorescence after one week’s transfection. Results:The plasmid pcDNA3.1/HNF4a was constructed successfully. RT-PCR
and Western blot results confirmed that HUMSCs expressed HNF4o after transfection. The green fluorescent protein could be
identified by immunofluorescence after one week’s transfection. Conclusion:Recombinant eukaryote plasmid pcDNA3.1/HNF4«a
was successfully constructed ,and the HNF4a protien can be expressed in HUMSCs.

[Key words] plasmid construction; HNF4a ; human umbilical cord mesenchymal stem cells ; hepatic differentiation
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HFAm A% 4o (hepatocyte nuclear factor 4o, JHAH R AR A R AL T R AR RFR  2
HNF4o ) JE R S Z G — b, 3k THIF sy .
WIS fE N WO RS ik, | TR
ERNFIE S HNFda W5 2% RE 3 745 1.1 #4

A1, HNFdo 20 T4 s R - M 28 08457 1Y B3, o2
JH- AR 3 A AN R4 fe Ry SR B s K -, A AF
FERHE T N HNFdo B[R HALRIBBUAR, Fe N
Ji e 18] 72 5+ 40 B (human umbilical cord mesenchy-
mal stem cells, HUMSCs) , 5% HAE MSCs 501b

[(EEmHE] EXRARFPIEESETDI(81100306)
“THIHEE , E-mail ; drhanghl-nju@163.com

55t e Bt EE R R et R B i - R A
@A DH5a (B KRAaw]), FREITENVIEE Ecol 1 1
BamH 1 (TaKaRa A A, HAS) , Fokr A UG &
(Promega 2~ H], E[H), Lipofectamine2000(Invitrogen
vwl, ), 4 MLEE SR 0 DMEM | JBRRE | Jif 4 1 v
(Hyclone 2y 7], 2 [# ) ,RT-PCR X7 & (B 5t Pl FE
), Western blot F{—#{ HNF4a(Santa Cruz A # , 36
), B-actin(F HUHUEEA ), “HT (R L),



32 5 104
2012 4 10 H

A A : HNFAo FZ R MR A 1 AR Bl 18] 8 51 40 M e ) 2k

-1357-

12 Fik
1.2.1 FRIA HNF4a A B

BEA T LY B HNFdo 2K A0519, L5190
5'-AGGATCCATGCGACTCTCCAAAACCCTCG-3", F
W51 %N 5" -AGAATTCCCTAGATAACTTCCTGCTT-
GGTG-3", HEHUFACHT 4015 RNA ¥E4T RT-PCR,
PCR 4510 : 94°CTHASE 2 min, 94°CAREE 30 s,
55°CiE K 1 min, 72°CHEH 1 min, fEH 33 1K, 72°C 5
FEAH 10 min, 4°CLIER, 95 YITE BB BE L
HLEK, SRR HEEEAE DNA [R5 & IR ko4l
T H R B,
122 Hikey#y

f#i ] EcoR T F1 BamH 1 FEVI 1L PCR P24 I
pcDNA3.1 #4k, [mli H 09 7 Bt L34k, T4 % 3 1
ACHEEREI N, AL 3 DHS o JBZ 25240, Pk sl
37TCHEIRIT A 3, Uk H AR MR, e e vl A 15 34
7, %M EcoR 1 1 BamH 1 XUV % & 6 4H ki
pcDNA3.1/HNF4a, 1%3E R IR, H 17 B
Sk 2N F NP UESE
123 HUMSCs #9548 L3z

TENEAS IR JLACEE [ 22 5 Bl B ) 57 7 iy JL I
O A TR B A Il i e T BT Sl
ik, FEAME A K BT 1 mm x 1 mm x 1
mm WL, B THFRILA MAGE RS 10% 64
IMLIE FAHE DMEM , 5% — 48 A0 i A i s 540
37°CHEFR , FrAMINGRE S LIRS | 5 B 3~

4 d W1 YK, AEMLSE 80% A AT Bl FH 0.25% 83Tt
Ik, ¥ 1:3 LB R R,
124 AX AR HUMSCs

B P340 it %5 B 1k 80%~90% 114, 0.25% [ if§
THALZNNE, 4iff s PBS Uk 2 Ik, wJEA 1
ml PBS B 240/, 714, & BD B P InAANME 2 x
10°4~/ml, FRRE.OZ LG ,200 wl PBS HEAf,
Eir Ny U SE RV I D U= ) VNS A=W = R /1
CD90 .CD105 .CD13 ,CD59 .HLA-DR .CD45 .CD34,
4°CIEE YLt 30 min, HIIA 3 ml PBS, B0 R ¥E 2 1K,
I35 = W b e & B = e 1 o S S D /N 6
FACSCalibur systems,
1.2.5 483 HUMSCs

WA el T 6 FLAR T, 4 40AET UK
80%~90%J5 , K JH BH 5 ¥ g B4 BTk pcDNA3.1/
HNF4a 5445 HUMSCs H, % BR AL 55 4L 23 Bk peD-
NA3.1, #4E B Lipofactamine2000 A F5 317,
12.6 RT-PCR ## HUMSCs ¥ HNF4a B mRNA
By TR

YA 48 h T, W A HEFR A N A PBS ¥ 2
U, BN TRIzol 2417 2L, P2 HUCAHMLE RNA 42 ]
VLI RNA 33055 558 ¢DNA, PCR ¥ 88 H A9 H-
B, 51w 5 JaR KB DL R 1, PCR R 551 .
94CTIANE 5 min, 94°CHAHE 30 s,72°CHEMH 1 min, I
PR 35 ¥R, 72°CHFEAH 10 min,4°CZE Y, BUS pl
PCR J=¥145 2% 3 AR EE IS FEL UK S0 T &%

&1 PCR3|#F5
Table 1 Sequences of PCR primers

A Gkl 2] B B R KR

HNF4a F:GCACCAACCTCAACGC 313 bp 56°C
R:AGGCTGCTGTCCTCATAG

GAPDH F.AGAAGGCTGGGGCTCATTTG 258 bp 52C

R: AGGGCCATCCACAGTCTTC

127 Western-Blot #:] HUMSCs ¥ HNF4o & & & A&
YfEEEYLE 48 h 5, WA B IR RS, I A PBS
Ve 2 U, FE A A SR A, 200 B ) L) N e 4
JiL, 2 L S SR e B R B O R ACHRR R AN
7 15 min, LG 15 min JFECEW, A 5x
SDS JMEEZE i, 100°CAE 1 5 min, 28 10%019 SDS-
PAGE 7 M, ¥ 2 PVDF K I, 5% IR W)
1 2 h, IA/NEITA HNF4a —31, 4°CHEF 1%,
WHIMAFESUNR 30, ZEEE 2 h 5, e
Pit ok €23 T A
12.8 #EZIRSTFIEEG (ALB) &% G (AFP)

Vg )a 1 R 4R PBS Uk 2 ¥k, FHMA
4%Z T HIIFEE 5 30 min, [&15E 5 PBS ¥t 3 ¥, JINA
0.1% Triton X-100 B 20 min, SXJ5IMA/NERBTA
AFP 5 ALB —4iJ+F 4°Cid7%, W H it A 4t Dy-
light594 -4t/ AEEREE T G, DAPL &2 YL 4l
e a IR LEEUES XTI A k% A 25 kL peD-
NA3.11 JAl =4,

2 7 R

2.1 pcDNA3.1/HNF4o FA% Fi 4 AR B 30 % 2 2
w4 R
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pcDNA3.1/HNF4a it Bi# 47 EcoR 1 #1 BamH
[ W], S5R BRSSP~ I7E 1.4 kb F1 5 kb
LA B 1 2RI 45T, 5 B B R /RIS B
K peDNA3.1 R/MHFF (] 1) o BRI P45 R 5
GenBank W 3 2N 7 B HNF4a 731 48 Blast 58 4= 4H
[6], To—H5TE

bp

15000
7 500

5 000

2 500

1 000

M:Marker;1:pcDNA3.1/HNF4a ;2. pcDNA3.1/HNF4a  was di-
gested with EcoR I and BamH |
%1 pcDNA3.1/HNF4o 3% K
Identification of pcDNA3.1/HNF4a by double en-
zyme digestion
2.2 HuMSCs % &ULE

J T LG RE B 7 2 5 LA A 21 21 iy
Sy, BIRAZIAREIG SR 1, A 80%~
90% Rl , A AL ARSI 5 AR b, 4 AE K HES
F JERRZBWIE 20 FARNIE (K 2)
2.3 HUMSCs 5% 4%

Tt X2 6 5 SR s A o s 2Rk ) 7 o 2 A
KA CDY0 ,.CD105 Al CD13, 1 I 2 3k 3 1fi. 2 Jifg
PR CD34 .CD45 F1 HLA-DR(# 3)

2.4 RT-PCR #n HNF4a A B 6935 %
pcDNA3.1/HNF4o ¥ 4L 40 48 h J& , i1 RT-

PCR BARKG I HNFdo FEPRI R IRE N, G558 0] I, 5%

P H YRR HNFda K38, FEYLFRL pcDNA3.1

ZHJC HNF4a 35 (K 4)

2.5 Western blot # HNF4a & & 69 k&

JER A YL A i 48 h HEHUELEE I, Western blot
Kl HNFdo 25 U ZRIRE DL, 45 R LI, 7 44 HNF4a
0] UL H B ek R IRAIAN RS (S),

2.6 FIEREMEM AFP 5 ALB &k

S S 5L Y peDNA3.1/HNF4a 41 UL il
AT SR A5, Tt FRLH 4% 0 eI 55 . $2m B
FE RS T 4R A ] A A 7 1 ot (L 6)

3 i i

AN TRV 4806 LR e 0 f s 0 S 3

Figure 1

P2 HuMSCs (x 200)
K2 %524t HuMSCs

Figure 2 Second passages of human umbilical cord mesenchy-

mal stem cells

PRI SR, A e BE T 2 AR
il Vol VAW B ] P s S e il R )
TRYT VR, (E AR B IR AT IR, AN BE I 2 I PRIV 75
K, HIFIEARZ) TARE R R R, BEE T
AR R R, B2 RSSO TS
— ] B R S T AR A AR

AT SR A Az - B A A 7R FE & & 4
HRE AR AR A A3 A R i AR S P
IFEREAR KRS LA R T N 1, 5 ik
/N, HNFdo i FAHHE 2 DI RE A3 b b A AT A 08
Nagy 558 BUAE BCANFIE H , HNF4o 75 D1 5 4 i 53
AR AR s R AR 2235, HiE A Sy A B 5 441 e
AFAR M e R R R, RSN B
I RNAD T4 HNFda 26355 AT 40 AL gl il
TEF4H I 5o 3535 HNF4or AT {57 200 B 43 f b AF DG 3%
DR ks, IFODREIR & IE o Ak, A — st
WFE R, E i HNF4a £35 0] AL Ak 40
i A1 o0 e 0 o 1 R B NS Mg =
YOKE HNFaa e HUMSCs 221837 S H i) T
i1k

HUMSCs 5 1RG40 i L R HoAth— 2612 g
L2 53045, EANEAEAC B4 Al , HUMSCs & 5.
A EOEIERE TG RET AN, BHE A EABUR
PEN S AMEAE e iR S L, SR AR
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Figure 3 Phenotypes of third-passage human umbilical mesenchymal stem cells by flow cytometry

bp

500
300

150
50

M:Marker; 1 ; GAPDH of transfected pcDNA3.1 group;2:GAPDH
of transfected pcDNA3.1/HNF4a group;3:HNF4a of transfected peD-
NA3.1 group;4: HNFda of transfected pcDNA3.1/HNF4a group.

4 RT-PCR Kl HNFAo 7E5E S5 A 205
Figure 4 Expression of HNF4a in transfected HuMSCs detect-

ed by RT-PCR
1 2
e — B-actin
—— HNF4a

1:Transfected pcDNA3.1/HNF4a group;2:Transfected pcDNA3.1
group,,
5 Western blot Kzl HNF4a 7E5% Y2 J5 4i i AR Y 55
Figure 5 Expression of HNF4a in transfected HuMSCs detect-
ed by Western blot

HUMSCs AN2x5 1 e fe b 51e) ) ARS8 R F4H 2
YN RE T 164 B HUMSCs, 1215 2 J8 5 L

PN G AT K AR LT A RN RE AR, FERR4]
LU A AE Rt AL 2 3 AR, ARG XX
A R0 MR AR T A I AR M 2 SR s A
JfiZéik CD90 . CD105 . CD13 Fll CD59, jx bb Al 3= %
ST AL | P R 0 A A3 B A bR s, A5 B TRl 72
J5 T AR RRAE 5 55 41, A0 AN ZR305 3 i 240 B Ak 2
YifubrE CD34 ,.CD45 P HAIMEdTIR (HLA) , $2
NS R, ANl i i T A e A
JF T2 A AR GOR PR e Je AL rh 48 h 5
i3k RT-PCR il Western blot 45 A K I 4% Y J& 75 1
o, @R SR, $ Y peDNA3.1/HNF4a J5KL G
HUMSCs 1 HNF4o mRNA FlE F#EASS) T 35, 11
B YL UKL peDNA3.1 A XT R ZH HNF4a RIK B H
B, $eom i i A Y A5 80 T AR = i g
M, N TR HNF4a 2754 12 3F HUMSCs
] 240 B 1) AR PV 3 e S e S 4 ARk 4y
M4 S YEE FHAFP 5 ALB B %35, 450 GoR
H A R AR e 1 8] 5 28 A T 40 i N A
PN, $EREE YL HNFaa J5 400 ELA T 3850
YHREARAE, Y% HNFdo HA G120 1) 4 i
SHALIITIRE, Xt R LLE #E— 2 R HNF4a {3t
AL IFoE B T 3, 25 Lk, AR S50
ks H BB HNFdo 559 A HUMSCs Y, L5
| E A EA TR FF AR AE , B B 5T

A3

A5,
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AFP -
AIB -

Transfected pcDNA3.1 group

Transfected pcDNA3.1/HNF4a group

Bl 6 fEwi b %E AFP 5 ALB ik

Figure 6 Expression of AFP and ALB was detected by immunofluorescence
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