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Construction of eukaryotic expression vector of rat EPO and its expression in bone

marrow mesenchymal stem cells
WANG Wen-yi, ZHAO Cong-min, LIAO Wei ( Department of Pediatrics, Xingiao Hospital, Third Military Medical University,
Chongging 400037, China)

Abstract: Objective To construct eukaryotic expression plasmid pEGFP-N1/EPO and to detect its ex-
pression in vitro in order to provide experimental evidence for further study on the treatment of hypoxic-ischemic
brain damage. Methods The total RNA was extracted from rat kidney. EPO ¢cDNA fragment was obtained by
RT-PCR amplication, inserted into pEGFP-N1 vector and identified by restriction endonuclease digestion and
nucleotide sequencing. MSCs cells were transfected with the plasmid using Lipofectamine 2000. The expression
of EPO protein was detected by immunohistochemistry technique and RT-PCR. Results Confirmed by restric-
tion endonuclease digestion and sequencing, the recombinant plasmid contained the sequence of rat EPO gene
was successfully constructed. After transfection with the plasmid, EPO protein could be expressed in MSCs
cells. Conclusion The constructed eukaryotic expression vector pEGFP-N1/EPO can express rat EPO in vitro.
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JkL pEGFP-NI (=) (RIRE R Pit:) 1 B Invitrogen A 7],
TERESS W E. coli Competent Cells JM109 \RNA reagent [ 5% 5%
fif 35 IE B High Fidelity PlrimeScriptT'vl RT-PCR Kit PrimeSTAR
HS DNA Polymerase , PrimeSTAR HS DNA Polymerase with GC
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buffer ,TaKaRa Agarose Gel DNA Purification Kit Ver. 2. 0, TaKaRa
DNA A-Tailing Kit,TaKaRa DNA Fragment Purification Kit Ver.2.0,
TaKaRa DNA Ligation Kit, pMD19-T Simple Vector, Hind Il |
Kpn T N OIBGEEIN B3 A 0w ARG A LT T B K i
TBD /A A, DMEM/F12 K 32 30 [ 2 [§ Hyclone 43 ], Lipo-
fectamine2000 &) H Invitrogen 23 w] , Ji b7 /s 5 32 BOR 77 & & 2=
PRE SR FORL/ N SR IBOR T G0 A AL st PR ZE 7o A | L /N R
fl CD44 ,CD45 CDOO 47 {4 1 F 36 [ Santa 23w, 1L 351 K B
EPO B 5E BTN T-56 [ R&D 23R, HL1LE PV6003 —Hiik i
VOISR Al sy /A
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1.2.1 HMEEHNRZRB S RT-PCR 371 MK LB 2 21
FEEI EPO f Total RNA, iy A=W ARAT IR R 5 A 4
%51%, EiE51% F.5'-AAGCTTATGGGGGTGCCCGAACG-3',
TU5I% R:5'-GGTACCGTCCTGTCCCCTCTCCTGC-3" ; 41 5
Y1, FiE5 14 F1.5'-CAGCAGCCAGGCGCGGAGAT-3", Fiif 514
R1:5-TGGAGGGTTGGCGTGACACAGT-3', FE5| W)/ Hlin A
Hind L/ Kpn T BV 1o

{4 ] High Fidelity PrimeScript™ RT-PCR Kit, it 1 wl & &5
JIELHAVFLI A EPO Y Total RNA Jg#6A, LA R1 5 kAT S %
SR, N FRIT 165 C AR 5 min, PK_FAE 2 min J5, iTA Pri-
meScript RTase,30 °C 2 %5 5% 10 min, 42 °C ZEf# 30 min,95 °C K
T U i 5 min, SRS DL B3R S8 SO, F1/RT S5
1, A PrimeSTAR HS DNA Polymerase #£417 PCR §" 14 |, [z i/
B 94 CHIAEME 3 min,98 CAEPE 10 5,60 CiH .k 55,72 C
FEA T min, 30 DMER, KEEAEH 72 CHRA 10 min,

PRl —¥K PCR 45 R Al 2, 47 W PCR )i, ¥R PCR: X
RN, VA F/R 514, ffi ] PrimeSTAR HS DNA Polymerase
with GC buffer 47 — ¥k PCR ¥ 34, KW F2 7% :94 °C FiAs
3 min,98 C A5 10 5,53 CiB &k 15 5,72 C 7EAd 30 5,30 MF
L RKBAEH 72 CHRA 10 min,

1.2.2 PCR F=¥4lifb D1#i i} TaKaRa Agarose Gel DNA
Purification Kit Ver. 2. 0 ] & [8] i 3R ) PCR 7= 41, @ fii A
TaKaRa DNA A-Tailing Kit | A 43 ; @i i} TaKaRa DNA Frag-
ment Purification Kit Ver. 2.0 ¥jihl , Ay 44 & CTB865-PCR

1.2.3  MFESH TLIE - . ffi i TaKaRa DNA Ligation Kit
H i 3% B2 i, o CTB865-PCR 5 pMDI19-T Simple Vector % 2%
J5 , EEAL & E. coli Competent Cells JM109 w1, 377 -4z, 37 C
TSR . s PR TR V8 R T, SR MROBTORL T i 44 4 CTB865-T-
1.CTB865-T-2, 55 HH)/\ )% CTB865-T-1,CTB865-T-2 Jii ki
MR, M4 RFRH, CTB865-T-2 FTRLAT & Bl ZoK

1.2.4  HWHEHEW 5 RE H Hind Wl 70 Kpn 1 3L )
CTB865-T-2 Jii i Mz #4& pEGFP-N1 (-), TaKaRa Agarose Gel
DNA Purification Kit Ver.2.0 YJ[RI H o9 A B, FFHCT pl #F
FrBUIE B BEE LUK

1.2.4.1 Tif% {#i | TaKaRa DNA Ligation Kit F (1 i 4l ,
¥ H R B S pEGFP-N1 Vector &4 )5 , #4414 E E. coli Com-
petent Cells JM109 #3437 Cad Rk 77, PRk BH PR
TEAE I, S HRBURL I A7 44 24 pEGFP-N1/EPO kY

1.2.4.2 Y56 i Hind l/Kpn 1 %t pEGFP-N1/EPO
FRLHEAT ARGV E , A Rk, 240 T4 AR By e 510 e

B A TR S .
1.2.5 pEGFP-NI/EPO #4h3R35 B RXFEUER A 5 14
(P5) MSCs 4ifILh 1 x 10° /FL R T 6 LA BE A K, 15 41
G 3K 90% B, 3% Lipofectamine2000 ¥4 Yy i M A5 TR UE AT 36 K %%
Yeo FEULJE 24 ~ 48 hof I EE AR AN AT EPO Sy kg4,
Pl PV6003 il & i 6, S e 240 fh e (45 R R H HOF
£ 22 24 G A3 AT 3 F ( Media Cybernetics 23 ) Image-pro plus ) #f
F1434 , JOR 100 4%, BEHL L £ 10 > 40 i 52 FR 53Ol % & (inte-
grated optical density, 10D ) {E/F A 1% I BE A= 1< 40 it |- Y2 7 10D
{8, THA BV S A R 2 B 5 [ e 6 B3 05 B I B i
Pt o WL pEGFP-N1/EPO BTRifE L 5 EPO 7E 4 il Y (14 3R 35
100 RN T RT-PCR, KA 11 EPO mRNA F3A1EL
1.3 %itsa®

Beali LA x =5 71, R SPSS 10. 0 Geit-4R4F 47 W 26 18]
BEEXT ¢ A5,
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2.1 ARy EHER

LLKELEPO fy cDNA it , L F/R 514817 — ¥ PCR,
PI415 5129 579 bp M BE (Bl 1) . DNA JR8Ii0 e SR W41 7 Bt
FIRZAF IR IT 415 GenBank | [¥) EPO 2T X KL 58 4 —3
2.2 ¥4 pEGFP-N1/EPO #% %

(i Hind I./Kpn 1 %} 41 fi KL pEGFP-N1/EPO 47 XUt}
YN RE , A= ivk, 7248 B pEGFP-N1 (4.7 x 10°) (EPO ¢DNA
(579 bp) K/N—F iy A B (181 2) , 40 i ki pEGFP-N1/EPO
7% A TS EINY , 25 5 B 41 SR pEGFP-N1/EPO Hif
AR EPO [£31 5 GenBank | ) EPO 2% X S 584 —3,
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M:DNA #;1: RT-PCR =4
El1 X EPO cDNA IRfE#EMH k%R

M1 M2

23 130 bp—
6 560 bp—
4 360 bp—

2 030 bp— <2 000 bp

<1 000 bp
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M1 :\-Hind T DNA #774%;1:pEGFP-N1 Vector;2: % 48 /i #2 pEGFP-
NI1/EPO Bidp%s R ;346N B 49 7 B ;M2. DNA 472 (DL 2 000)
2 EHRH pEGFP-NI/EPO XNESYIFRBEHEFR K EE L R
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T ok pEGFP-N1/EPO 7 Jig i {4 Lipofectamine 2000 4}
Y PS MSCs 41 g, K 5% G4 J5 B I BE A K 41 i 47 EPO o
JEA Ao, 25 R, A0 5 PN 52 P BN, A H e 1) i e
0 A AT e 5 P S B R (R 3) 6

- - a
[ Al o 'I
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3 S s pEGFP-N1/EPO iy i MSCs EPO

RfsbRIE  (=F % x200)

S AL YL CAE SRR W e 4 FORi 41 EPO Rk s el
e 10D {5 35 5 TR Fe de 21 (4351 0 201. 41,193. 61,
P<0.05),

RT-PCR A I e 4 J i) 40 i b (9 EPO mRNA k1% 0L, fiE
PG AT E B R BeR/hN—E R B (181 4) o B pEGFP-N1/
EPO Jkifs g MSCs 40 g5 7T ik EPO .

M:DNA AR (DL 2 000) ;1;RT-PCR =44
4 $EEA B pEGFP-N1/EPO #) X R MSCs EPO mRNA
RT-PCR #ifll

3 itig

i B SR AY HIBD, & 515 A AT 3 (1) 41 2145
13, Pk AR 2 D RE BRI , LB R I AR
THE R 2 R G ivkpom i EE RN . FREM A
0.2% ~0.4% ¥ 2 H JLF 60% 15177 )Lak /N T G i
JLilsZ AR S, Hd 10% ~ 60% F i 4E JLEASE
T2,25% W RGG LT 52 B0 7 A P A 453 2 200 A e 500 0
BT > RIME S AR T B i 256 1 P S J80AE , 25 AR
Fikt e o 41 . R B ARG R HIBD A5 4
ZIRITHE I, (0K 22T HH & i 5 — ML 3T AL
FARRBHAR R B2 %t b EEEE HIBD A58k ke = A 501
BT FB

I RTVF 22115 TR B S 56 F 5 41 57 EPO AR AL EE i)
T IR G, 1 AR S % 17 BB LA I 78
i 5 1. Bt S A7 ST 84 e e 222 AL 400 e i) i e i 1X A1) 5

7%, Jili 28 NMDA 324K 1 24 4y Pk 2 R 1 28 B3 1
YEF , 2 I SO B 5 3005 JAK {5 538 1%, X P4 & R
SRR RHZ BT A ML AQPA 1Y 38 375 P 15 I, s v 1
e S A K TR T 2 Fh T e 4R Bt 1t T s
PP AET . SRAMNEYE EPO ~p 3 ) a , Bouki%s
ok I R T R 22 Mk PR 32 S5 S5 it PR, A1k
Vo DR 3 3 2 MRS A T AN T O il P RR 3R R
A DL R s R R T BRI S EPO R iEA
MAEER , AT DAk S 2T 4 M1 22 Faf 21 F e S8 AN B SO0
TR 5 2% D ke L P 2% A4 B 1 28 -1 L I I 4 L
SEFE -1 H 40 -8 fe b A i MSCs 3|3k %Z
T DX, 38 1 VR P A 22 95 5% Al (brain derived neu-
rotrophic factor, BDNF) 1 £8 4= K [ T (nerve growth
factor, NGF) , 5 KM 1Y IL-6  Fas, fifi Z &b F— 5 i
(K SF-0 7 AT S B0 28 iy A 20 0 1) 384 5 2 AE AT
%, LRI 4 R AT B | IR B MGE A L DI RR AR

FET G TR Sy 1 30 s 35 M A% R R B 4
P22 (U ) A S SR BT 3 A 400 L B
AT A AE B B, SR 40 F e BE R, i T
pEGFP-N1/EPO JLA% K K JFUkL, 28 PCR %7 \DNA
FPIEAR A L2, JF BE AR b 2R3k EPO; UG T4 N3¢
FEBY B SE R, N 58 % T B4l EPO B[ ) MSCs
AR — 20 T AR, 3T — 2 HIBD Byl RIA YT #& i
TR S S0 2 FE R AR IR T IR AR
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