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BE HeY: & AAx k& 4 pEGFP-N1-HGF 5+ 3L F 40 #tL & K B -F (hepatocyte growth factor, HGF ) 72 AL B Bk %, 4F 42 ¥ 69 &
Ao FiE KT HAN R LR T i P 323K RNA A B, 3% 4 %31 4, | RT-PCR %4 3 & HGF A B 7 &, X5 ¥ HGF
AR R BT AAM Ak Fi ks pEGFP- N1 P s B0 % 8 B 5 5475 | T g UM €L 32 4 Je AR 9133 I 69 Ay BUR R AF Y 4w it , 38
i3 B AL A e OR | B BE %, 9% 7R IR 3% (enzyme-linked immunosorbent assay, ELISA )#: | HGF & & # & ik, R
Z 8y % 7 BN 5 ¥k pEGFP- N1- HGF Myt £ 4, 2L AR fmpb P MR BN BRI EE R AT LTI RE—Z B0
HGF, Z5if: m A MAE T A4k ik fik pEGFP-NI-HGF, % 3 B & 57 BLA kAR B 52 3 A ah

FPES) : HGF; 25 4« ; s 4T S tm oL ; B AT G ik
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ABSTRACT Objective: To construct eukaryotic expression plasmid pEGFP-N1-HGF and to detect the expression of hepatocyte
growth factor (HGF) in human skin fibroblasts. Methods: Total RNA was extracted from human marrow mesenchymal stem cells
(MSCs), specific primers were designed and HGF gene was amplified by RT-PCR. And then the gene fragment was constructed into
eukaryotic expression plasmid pEGFP-NI1. The recombinant plasmid was identified by digestion with restriction enzyme and gene
sequencing. Human skin fibroblasts (HSF) were transfected with the recombinant plasmid using lipofectamine. The transfection
efficiency was analyzed with fluorescence microscopy and enzyme-linked immunosorbent assay (ELISA) was applied to detect the
expression of HGF. Results: Restriction enzyme digestion and gene sequencing confirmed the correct construction of recombinant
eukaryotic expression plasmid pEGFP- N1- HGF. Bright fluorescence and a certain amount of HGF were detected in human skin
fibroblasts (HSF). Conclusion: The recombinant eukaryotic expression plasmid pEGFP-N1-HGF can be used to express HGF and will
provide a foundation for the gene therapy of alopecia.
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TR A HGF 38 i FE 1 B R A A0 38 B9 15 1] FH AR Bl
BRERYITE S IH PRt 7B LR,

B X S RS B 7 1 AR AE A DU TR AR ST, 5
PR RS RIS HT6 T T DI 5 Hh e 442 3 Bk L T 2 ) 1
T BERE PRE 4 A i B S AN AR R TR A PIE, th T
FEAAR I AN FEIE o S B S M A R ™ E b R R T
ERYTZ I, RS RE R AR 2 Py | il s TR
5245 25 HIGHEIN R/INIR I S D0, AR ZEDNA Y7 080 5
Y R SRSt SR R B o — R i S R e e TR, B 7
i ) RE PRR YT T YA YT k. - PR A e AR R
0 15% AL XS5 102 Tl i ) i R RSB 7 WE S T A T —
SERCR « AT AR T B RTA ML AR (& R TS R R T
J7 3, G RE ASE RNR T AT R B BRI, SR DNA
RO S A AT A0 A K PR PR ) A% 338 T4 Tk
PEGFP-N1-HGF, it izt 5 5t (4 e AR AP0 7 () 1T i 2 )
INE) HGF 1923k , R PNGY T s b B S B 3l

1 MR 575

1.1 4R BRI FN B Ak

E.coli DH5o FiASESS 3 {47, MSCs Il [ T R E W AT 2
2w JBuki pEGFP-N1 24kl [ CLONTECH 227
1.2 FEXFI R TEE

THAE IR BREIMEN IR BamHT 1 Sacl WA F
TaKaRa /2 7], PCR JiZ [EISGA I & . T4 DNA M3 . 3538 ok
PRIGAT & T TR R & H T RARZE LR
FA BT, PCRRF & Fl TransZol £ BUAR] & B Tt 5
SR 4 AR PR/ F, RT-PCR X7 & [ T Promega /3
%), Human HGF ELISA Kit g7 #1184 ¥A FR 2\ &) , Lipofec-
tamine™ 2000 ) H T Invitrogen 2\ )
1.3 $EFEE

DMEM } FBS It [ GIBCO /A,
1.4 3|4i&git

KR4 genebank o' HGF fJ cDNA %51 [NM_000601], { i
premier5.0 B AHATEI YR, FF A H BamH 1 Fl Sacl #¢ 54
RN . BT E R LiiET 9 5'-GAGCGAGCTCAT-
GTGGGTGACCAAACTCC (Sacl)-3'; T i 5|4 5-CGCG-
GATCCTGACTGTGGTACCTTATATGTTAAAATAATT
(BamH1 )-3', 519k LA TAY TREABRA R & 8.
1.5 ELWHE
1.5.1 MSCs By RNA 280 FH 4 20 %4 2E 1L 3% 9 DMEM
FIBEETRIE,37°C 5 % CO, 251 T 5537 MSCs 4l T3 FLAR AR K
i P2 I I A 9 TransZol $2 BR300 €5 108 I 45 45 5 B B
MSCs AAEH 5L RNASREERE ST -70°C DI IHH AE 48
SR I S RNA IR (A260 F1 A280 F{E), LA
FEHREEAZEEE . T 1 %SRRI e RNA (588
1.5.2 RT-PCR FAR [ HGF EE  LLE RNA Ak il it
L A Y cDNA, BRYEH I8 RT-PCR IXF &30 k7. R
JE LA cDNA I _ B3R C & B 5 1 13E17 PCR 3. I

NER ZR B 50 wL, §M 345 58 95 C 5 min, #RJ5 95T 20
$,62 C 205,72 'C 2 min,40 MME#; )5 72 C 4 HEAH 2
min, FH 1 %3N EE I B vk %578 PCR F=4) , R 1T e it 741
AT,

153 RAFH AR FIIRE K3 /& pEGFP-N1 # A E.coli
DH50 ZUMIAE & RIBE R A LB #5358 37 C Bigfid i, #%3%
i R OGRS AR B pEGFP-N1, 2858 ik RS
FHEAM1 00 B 43 Ji 2 OD260 Al OD280, i ik OD260/
OD280 A FL{E 1148 DNA fyif i , LA e 244 pEGFP-N1 fy 4l
=48

154 BREFEMCE.JFEREZE  H BamHI | Sacl NI
% pEGFP-N1 kit 7 g , 5% A 40 wL BEPIK &R ,37 C il
Y1 3 h, B AT B AR I Rk A AT, SR DDA L AR
Tit B0 7= FH G IS ) & A T I K iR HGF 319 oD-
NA ) PCR 434 7= 9 J5 [FT =4 5 WL V15 1) pEGFP-N1 3R
FH 10 wL RIBARRAE 16 C 5 PSR, 45 1L
E.coliDH5a #ffdrf, 230 F & RIRE HE M) LB 4R [,37 C K
FEI o PRI PP R 8] R R AR R 3R 5L v, SRS
K, JrBIH BamHT F1 Sacl -7 SIS0 UE . FH M B4 5k
pEGFP-N1-HGF A7 FifgA: TA ) TR R

155 W ER .. FREEE MR B H7 A0 7 /)
B 37 Cokits, BB HAYGEEM 1 min KI5 AR LEH
1000 rpm #.0> 5 min 7 &, A A 5 mL % 10 %R 2F 155 1Y
DMEM }; 33, RGR ATR B ARS8 T 37 C .5 % CO, 15597
R RS YA IR F) 80 %Rl AT LA 1:3 #7401k 3-6 14
YR LA 5% 106/mL HATVRAE, RAFET— RS pT B s F i, 7R
T 10 % DMSO+90 %fia4- 1MiLi , AFid 24 C (20 min),-20
‘C 30 min,-80 C 5 AR ALK HIRATE

1.5.6 EARREELEKRTEMAB PRI FIER A AR TE
KK IR G HIC N 3 2 R RS R S BUTORL S F -20 C
1748 T 24 FLtkrh, BFLAINA 500 WL DMEM( L3 , A Frbt
B BRI AT YA, 37°C 5% CO, £F PSR = 4 i
K 60 %, ¥4 0.8 pg Fiki DNA(pEGFP-N1-HGF)Hl 2 pL
Lipofectamine™ 2000 43- i #i ¢ + 50 L JC Ifi 3 JC BUHL 19
DMEM | #R 5 B 5 2 e et A, 2 iR P & 20 min, F B4 Y
FEWY) o W AR I A B5 TR, F 100 L A 5 5 8T
DMEM WEEMIR)E, JIA 100 WL A EIiLE 5 0WPT B DMEM,
SRIGHE 100 wL 50 & YR AGFLE R D, R
FEM L IREIE 37 C B34 T 4~6 h, S i 19 157 1M 37 AT
P gRst, FRFEAANESE B h FE FHEEIOLEME T
MEL LTI AF S -

1.5.7 EgHk % &R R 58 ( enzyme-linked immunosorbent assay )
R 0 AT AL AR E 4 A5, AR5 3k 60% 5 4%
R TR Y, A BORL pEGFP-N1-HGF 1 FH /543K 6
g .8 ng.10 pg, Lipofectamine™ 2000 20 wL, JC I3 Y DMEM
B3k 5 mL, 3808 — MOk BT R A PG IR . #4345 48 h
JEWEE i AR RE PO o XTUSCER I EIE AT R B o
WERE 43T, FEBEAR A E 450 nm 354 /9 OD 8, 1) FHAR 1 5 4
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2.1 MSCs #H IR BN & RNA B FEEE (444 i
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28SrRNA Ry=5 8 | 2 18SIRNA BUFIfi5. F2HH RNA ToRsf@, 1
B FRE A S RNA(E 1),

28S
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1 M MSCs H#ZERAY 2 RNA
Fig. 1 Total RNA extracted from MSCs

2.2 HGF Hj PCR 7=4j
2B BE PCR i 1R KR A5 3 il KR 59 °C L 97
WA 42 2.2 kb ) HGF BE 4 5 Be(E 2).

1.2 &4 X 3 M

2 HGF £KE R PCR i 174
Fig. 2 PCR product of HGF
M:marker; 1-5: HGF

2.3 JR#I pEGFP-N1 FnE A B pEGFP-N1-HGF §) W B V] £
T

i

pEGFP-N1 %% Sac 1 fl BamH | XLfigY), MiBUNSHEEK

Uk, ECE R Bk 2y 47 kbp (B 3A). A K

pEGFP-N1-HGF £ Sac1 #1 BamH | XI5 H B4 T8 43 3
4.7 kb 1 2.2 kb W25, IE4F5 Bk pEGFP-N1 1l HGF
B 53— (&] 3B) , WIS 42 L), [R] B3 2ok 7T 7%
WP & B GE B E 1)
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Fig. 3 Restriction digestion of plasmid pEGFP-N1 (A) and
recombinant plasmid pEGFP-N1-HGF (B)
M:marker; 1-2: pPEGFP-NI or recombinant plasmid pEGFP-N1-HGF
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2.4 EHBRIFES B B AL AT HE LA A

K pEGFP-N1 |5 A A 5OLE I S R, Fe e i
SUEFGAIS, AIEE EIOE R M T R B PO, N
BB AT AT LA B 457 $ F 20 5okl pEGFP-N1-HGF f) 5 LR o
50T RLEAH LU A BORE L 28 D ZE AT AE A (P 4

A B

4 R RRIE T W EREH Bk pEGFP-N1-HGF 23 5 41 4 4R i
(20% 10)
A KB AT TR T pEGFP-NI-HGF bR IR LT 4 4058 B,
KRBT TURER R AT EME
Fig. 4 Fibroblasts transfected with recombinant plasmid pEGFP-N1-HGF
(20x 10)
A ;DIC image; B: Fluorescent image

2.5 ELISA HEE Rt HGF &K

A7 Rt R )05 € RO (k2 28 L 1 RO £
T A BT BB 1B AR, WO W AT,
4 2 755 ORI (y=0.001x + 0.059 R>= 0.996) , {4 7
i 12 15 e pEGFP-N1-HGF T 41 F ki % 4 HGF bt
(F 1.
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3 1 ELISA #yillEesk 48h J5 K Bk AL £ 440 HGF B3R % & (ng-ml')
Table 1 HGF expression from transfected fibroblasts at 48 hours by ELISA

HGF(ng-ml")

Plasmid (pg)

Control 1 2 3 4 5 6
6 0 1.15 1.10 1.17 1.19 1.24 1.21
8 0 1.49 1.44 1.52 1.58 1.55 1.46
10 0 1.32 1.28 1.30 1.34 1.24 1.32

SCIHE ] OriginPro 8.0 Sl b A T4 2 Ab Bl B3t
A8 D) meant SD Ko, 2 FrfEYs pEGFP-N1-HGF 40 Jiiki

6 wg i, HGF 1351k & Jy(1.18% 0.049) ng-mL"', FL RN
8 wg i}, HGF [k H(1.51+ 0.054) ng-mL", FH TR N
10 pg i, HGF fg#eik 4t 9 (1.31£ 0.036) ng-mL", RJAA [l

B EZHY) pEGFP-N1-HGF 25 JFOR 5% Y j Jik i 21 4k 20 i, X
13 F ELISA J7 K 2 it HGF (13635 4t , 45 R RWI L L 48
h )5, 4 n] ik 5.9~ 7.55 ng-mL" ) HGF,

3 PHig
YA R 1k X TR R RE R A 58 A YR YT T B, Bl

RIRAE GBI IR B0 A T T SR R AT O R AR R A

FH/NBIDE AL (BT 2%, 16 A 3R PR 7 1T P 253697 19 07 12

h, WRICHR , VRSB (BAF AR N R R A RIE T 15 250

o R AERL BT ATEREDING Y BOKF EARAS b gk A B4

00375 | 7 O JE A B R A H IS B A
HGF TEAASNSE 5 hood B A KA B A B 2 A KA L

AR BYATSE S B HGF AT 32 B i (1) 1875 30 g 7Lk 4 g #n |

BSOS Z 18] B9 A B AR I, (2) 175 5B 28 8] Bl Y

TE L8, (3 ) 2 B RE MY R R AR ERR, = AN 5 Th X B 3R AE I ok

B R MNAK . B HGF 3 B i BAZ 35 FUR T LAk

BRI BB R A — R R AT T Ik
AR S Th FRATT R 80 5 PCR g9 07 A 1t H B9 JE A

HGF {1 cDNA J5 Bt 5 5 FAZ SRR HR 12 , 28 XUED) A

DRI S 7 AR A ) I o L e ZE AR B 5 14 2T 4 2

Jfl, ELISA J5 ¥EAG U B 75 240l N i %3k 1 HGF, T — 528

TR HGF HAZ 4 SR T sh By i R Gl . 1915 HGF

PR BFLCR R B R L B Y, fedtB Ak
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