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Therapeutic effect of EPO gene modified MSCs on HIBD rat
WANG Wei-yi' , ZHAO Cong-min'® , LIAO Wei' , et al.
(Department of Pediatrics, Xinqiao Hospital, Third Military Medical University, Chongqing 400037, China;
2. 324 Hospital of PLA,Chongqing 400020, China)
Abstract: Objective  To transplant EPO modified MSCs to newborn hypoxic-ischemic brain damage(HIBD) rat.and to observe
the EPO expression and differentiation to neuron of transplantation cell for providing the basis to further study on the treatment of
HIBD. Methods

plasmid using Lipofectamine 2000. Then the expression of EPO protein was detected by immunohistochemistry techniques and RT-

We constructed eukaryotic expression plasmid vector pEGFP-N1/EPO, MSCs cells were transfected with the

PCR. Then we transplanted MSCs to HIBD rat aged 7d.,detected the expression of EPO protein and differentiation to neuron of
transplantation cell of MSCs by immunohistochemistry techniques. Results The constructed recombinant plasmid contained the se-

quence of rat's EPO gene. After transfection with the plasmid, EPO protein could be expressed in MSCs cells in vivo and in vitro,

partition MSCs could express specificity marker NSE of neuron. Conclusion

EPO modified MSCs of rat can survive in newborn

HIBD rat and express EPO; partition MSCs present the tendency of differentiation to neuron.
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1.1 FEMR KT TEEME FEE E. coli Competent Cells
JTM109 1 7 [& #% 1K i ki pEGFP-N1 g [ Invitrogen 2\ #,
RNA reagent [ %% 5% iff . B B . 51 9. High Fidelity Prime-
ScriptTMRT-PCR Kit . PrimeSTAR HS DNA Polymerase,
PrimeSTAR HS DNA Polymerase with GC buffer, TaKaRa
Agarose Gel DNA Purification Kit, TaKaRa DNA A-Tailing
Kit, TaKaRa DNA Fragment Purification Kit, TaKaRa DNA
Ligation Kit,pMD19-T Simple Vector, Hind lll \Kpn [ PN ] fif
K ARAfE N 4 17 ¥ 3 K E: TBD 22 ®) , DMEM/F12 15 37 3 1l
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1.2.1 HEFEMIKE & RT-PCR MK BB I 2H 28 v 32 J

EPO ) Total RNA, l1 RiEEAWH ARG R AR &ITHH K 4
%814 BRI F:5'-CAG CAG CCA GGC GCG GA GAT-
3", FIESI® R:5'-TGG AGG GTT GGC GTG ACA CAG T-
3. S MA Hind Il /Kpn T B4 8. £ A High Fidel-
ity PrimeScript TMRT-PCR Kit, Bt 1L K BB i 20 2148 Bk
EPO K Total RNA R4, KL R 5140 #6147 & 55 IO AR -
65°C il 45 ¥ 5min, K I 5 B 2min /5. i1 A Prime Script
RTase,30°C 2 #% 5 10min, 42°C #E{# 30min, 95°C K 1 2 % 5
fiff 5Smin, SRJ5 DL b 3R 09 S5 SR W O BEAR . F/R S A
PrimeSTAR HS DNA Polymerase #t 47 PCR ¥4, ;2 [ & )% «
94°C FWiAE £ 3min, 98°CAF M 10s,60°C 3B & 5s,72°C ZEf 1min,
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30 MIER , KEEH 72°C A 10min,

1.2.2 PCR ™94tk (D ffi i TaKaRa Agarose Gel DNA
Purification Kit Ver. 2. 0 Y& 110 iR 4 PCR 729 ; (2) i H
TaKaRa DNA A-Tailing Kit | A &3 ; (3) i i§ TaKaRa DNA
Fragment Purification Kit Ver. 2. 0 ¥ il , it 4 4 RPO-RT-
PCR,
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Fe#gi ik pEGFP-N1(—), TaKaRa Agarose Gel DNA Purifica-
tion Kit Ver. 2. 0 Yl I H 9 B BL L I B 1L $E47 3500 47 ik
JiE LYK

1.2.4.2 FLEREEYIRIE (1) 5. fff /] TaKaRa DNA
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B FEIR T, Y 4E 4 0 47 RT-PCR., & I 40 T A EPO mR-
NA Fik 0.

1.2.6 HIBD KBRS B Rice i, ¥ $ P7 SD K
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1.3 GiirJ7k BTA 8005 LU SPSS10. 0 43 5k 4 4 17 b
M, A BE L, 24 s Fon, AL L BCR M BEAR « Kr g
ZAM BRI E T 208, L P<<0.05 B2 RA 5t
2 % R
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LB B R 40 40 nestin 52 FHE RN (8] 2)

2.5 EPO 7 MSCs i b iy 318 ® 41 Bkl pEGFP-N1/
EPO 7 ) JE & Lipofectamine 2000 475 F # 4« MSCs 41 i , ¥
YL 5 WA F 4T EPO g ik e (0, 25 5 B 7, 40 o Y
SEAE R (B 3) . BB YL S B 40 i 4T RT-PCR A 40 ift
iy EPO mRNA Rk E 0L, BBY 3 A1 B 09 BeR/Ah— 30
HE (K 4), W pEGFP-N1/EPO Bk Yt MSCs 4 Jifl 5 7l
#ik EPO &M,
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(B A6 F1 HE & 4% X 200)
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M 1

M:DL2,000 DNA Marker;1:RT-PCR 7=,
4 S 40 R AL pEGFP-N1/EPO Bk B MSCs
EPO mRNA RT-PCR

2.6 BAH KRG ic TRk R Gk D,
x1 Morris 7K k5 LG 45 R

215 n  ELBEFE 235 [HHRER (U0 EL A -6 ()
BFERA 10 2230434654 4,941,914 12. 4743, 754
BB INZ 10 39. 9644, 37 2.041.63 17.9343.94
THidh 10 31.48+3.28" " 4,241.48M" % 16,6743, 19N

A B gH B2 P<<0. 01,44, P<C0. 001,444, P>>0. 05
S FARH . : P<0.05,” * : P<<0.001,” ** ; P>>0.05,

3 it it

A )L HIBD &6 3 5, A28 U A JLBET- ML EE K APk
Py RE R 09 T Z R, H R AL MRS 58 2 4 . H AT
Bz AR BIET B

EPO J&—Fh iR P4 25 1 BRI 2L R AR A i 1 5 . o ik 5
AL, 1985 4 A cDNA 8 5D v B , I ] i 2k PR 2 2 2 AR ol
JE 2 AR 2L 40 i A i F (recombinant humanerythropoietin,
rHuEpo) Fl TR ZT LA Y7 . B TR B EPO AL W 3% 1l R
B, 1 HLAE R 8 X B R T A R AP E L A R T AR ik
TREXRERES.

S, Kim Y-8 & B, 3 T4 B 7 B ik
B, EPO JRYT PRI 1 54 000 o {4 B R AT 1 45 000 K i = 4
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BEF X (SV2 P8, 3 Bl 7 K R A2 3 A i A0 3% s s 1 .
Mizuno %2 BF57 & B, 4 T3 24 3d R BRIt 4L ft 1 e 8580 640 i 28
JE L B A LA ) B0 EPO T 4b B, AT B 22 30 i 1 T 2 58
JI52 I 400 KL 4006 1T A 4% 0k 2 4 I 4R 43 A VE L. Tl Chen 2547 H
A v I R G AFAE EPO-R M A A 28 R G A7 72 EPO-R B9 K
BRURITIE % KRR 2 B EPO BE T 3044k 20 400 40 M A 8 5, 2 i) ol
ZIUKRE ;T FLARGEHE AR v J5 IR b 2 42 K 1) 52 301455 IX 3k 1Y) 1
# . Spandou Z5L- 7E Fl 7= ) % B 52 A9 HIBD #8 dhiE 52, EPO
30 3 B PR T ML A DA U W R 47 A B 1 M R A T R
S50 R HIBD Ak K BB bt % 3, EPO AT LT 38 0 7= 2
bax Al DP5 Ay 2% ik 6 {3 37 #2240 M 49 75 1. B T Gunnarson
ST IT R W L R A A 2 TR A0 A AR 4 R OKGE 3 R
(AQP-4) . EPO W] LIXTHT A 22 51 19 4 48 I [0 40 il AQP-4 1Y)
3 35, DA A F L BT S BRI K B . AR EPO VR YT I
T 1L-6 . TNF-a 7K BEAR T S A% At L & 1 1 (MCP-D
e BE S S5 IR T A2 T 200 R % 355 1 I L b 40 /S 5 4
PEAREFEIX 428 T K BUMLEER 11-10 f7KFES

MSCs R T B30 HAT 2R e m T 40, B A7
Wb 7 A S e SR AR AR SR i 2. Baiir 2 sh i se
5 FIG AC TF 93 26 W, MISCs Xt T I 452 455 A 558 4 14 3R 97 97 3K
Bang 25K 30 91 K 1+ 30 Jok fivi 43 BE (19 £ 3 BE HL 4> MSCs
FEAE L AT BB 4 L 1 AR J5 LEE i 28 Bl gt A% e AR AT i G ik 3
FEXT R ARG 5 BIE AT S A AR SR B R R R
AR B E S X IR M 22 R AT G B W R
B AR BLRCBE . Liu 45 B 48 K B MSCs & 4 J5 7d HIBD
TR AR 2= L Brd U 7 85 5 48 B9 20 B . 2 BREE A AY MSCs RE 213k
SZ P DX HAE I, [ A HIBD K B 2% > 18 12 88 77 38 % IR 41 it
L S G2 R S K 5 [R) B R S RN TT RE R RS A
MSCs 895 Kk 9 11.-6 \Fas & BDNF . {fi Z kb T — 4 18 # /K
FRBIRR, S AGB U HE MSCs AE 3¢ 05 ) IR v bl 2 8 55
F-(brain derived neurotrophic factor, BDNF) Flf# £ 4 K K +
(nerve growth factor, NGF), - H.Ffi MSCs 21 ffd 15 37 i [i] () 4iE
K.} 3 Wb BDNF Hl NGF 89 & 2 41 W 3 fin, Mendonca
S PR ) T T B AN L 22 B K B AR A T At el
i A R B R A R . ZF TR R R A K A
J5 » MISCs AT BE7E 35475 X 38 J53 305 200 it PR - A s Ak A FH 2103k 52
LK I8, I s 22 P bt 228 3 TR T, A1 0 T 28 T A 400 i %) 446 B
Sy AL TN RS M b 3R R A% SR AT S L AR T I 6 2 TR
AR b £ RE A0, B B R AT RESR A Ak R g A L & 4
AN R EZSTH UL &

FEF L MEHZHE EPO Fl MSCs 45 & 23k, #l Hl EPO $i#
25w R LY = Y P AR I DOR U ELS w2 iU e - I U
A FH s MSCss 434k Sk 48 28 0 9 T BE L B 43 112 1 1 22 {4k 20
JH 384 58 434k AR s 49 410 IR F 69 7 s B IRD 3R 97 HIBD; 44 2
T pEGFPNI-EPO FE 4% % 35 Ji kL , 718 H % 42 K R MSCs. %
HH Z58 A HIBD o BUBEAS s 46 3 HAR N 4h EPO B %35 . B ALY
43 MSCs 431k il 26 70 1Y 15 0, 45 SR R W EPO 84 /Y K R
MSCs Bew % HIBD K B Mg #2447 . o035 2% > e 12 D) Rg , HOAs
T4 NSEERR B BE MRS B, AT 58 B T E 41 EPO 2 A MSCs
BAEIAYT HIBD W% —4 T 8 F— G RIAIT 8 40L T 5256
IR AN WA T
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