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LA 40 J5OR R B8 A . N IR T 5 5T 40 i (fetal
liver stromal cells, FLSCs) A %% 5 = 2 b2 B i i =
SEWES T > B AR AT 293FT 41 i 2 H Invitrogen
oAl s 485 A I B g 5 9% 5% 25 [ (enhance green
fluorescentprotein, eGFP)3& [K 1) 1895 F: 2A4 Jy =K
H) Luigi Naldini # 43% 5 84 05 8 5 5 €0 e i i
pLP1. pLP2 Fl4u I i ki pLP/VSVG I H Invitrogen
/NH); pEasy T1 simple A H &\ 40 K%
A0 H R A AR A F.

112 EZRF. TRIzol ik#F. Lipofectamine 2000
Opti-MEM®[ K7 7%3L. & DMEM F1 DMEM/F12
Ki #2508 H Invitrogen A 7] 5 Solution [ 3% #2 i
dNTP. TagqDNA % 5. & %A & . DNA
Marker DL2000 LA & BRGIPE N VIEE Nhe T+ Xba T
Pst I 1 H KIEF AW 2w DNA RG] &R 5
R BRI &Y A Qiagen /A Fl; Jif4- i (FBS)IH
H Gibco 22 7] ; MethocultTM GF H4434 IJ  Stem
Cell 2] s WRTAH B4y B R v [ P 2 2
BEMLR AT s Jin I - o A8 G (i 1 BRI DL
RAMF ARG R A rhiL-3. rhSCE. thEPO %4
By H R&D A7 AT EPO HiiA H R&D
AN B ALY I E LR 1gG P B
R S AEVHARA TR A ] 2 FR e H
Nunc 2 H].

1.2 A%

1.2.1 R EERR BRI E. Bk A EPO A
(NM_000799) % i X 4K [¥] PCR 514, 1EM514)
5’ CGCTAGCGGATGGGGGTGCACGAATGT 3’ ,
R 1514 5 CTCTAGAGGTCATCTGTCCCCTGT-
CCTG 3", 1 2 %51 23 MAN T Xba 1 1 Nhe 1
(1) BRI D) A7 a5, AR KR E A 54.5°C, RT-PCR
J AR U AL LR B 6 RNA H5g i EPO
K, Jrfs PCR /=¥ v Bt K/ R 598 bp. EPO A
BN T BAARSGH Xba T F1 Nhe T BEVISEE, BV~
Wl Al f5 I E NN TR iR, S A
Xba I F1 Pst T BGVISEE, P10 B vo b
AT IR

1.22 1B EE R, 4y K 08 2 A AR Rk
pBPLV-EPO A1 [J] ¥4 XJ it i ki b5 6 %% 5 ki pLP1+
pLP2. kL pLP/VSVG, 7ETC LI Opti-MEM® |
B39 5 42 ul lipofectamine2000 JE A, = I

H 20 min, £ DNA-lipofectamine 2000 & &54.
203FT A5 40 Jid & 10% FBS ¥ =% DMEM [ i}
A 0.1 mmol/L HE 477 2 HE K ( NEAA). 2 mmol/L
L- BB 1% - 5% 2 F1 500 mg/L G418 [
RFR LR IR, MK & 90%I & i, el 1L,
WEEZ) 6x10° A 41 R E BT 5 ml (2B KR R,
L5 DNA-lipofectamine 2000 & &#1W4), IMASH
5 ml AEKRFRELN 10 em 4 flu k572 0L, 37°C CO,
AR R IR, KH S 1 mmol/L A i 1R 4l
5E R FR B, Y 48~ 72 h G 4R B,
4°C, 3000 r/min &0 20 min EFRA M, i
W 0.45 wm SRR IS 73 3447 T -80°C UKA.
1.2.3 40 i % B R0 o xC 4l R 43 1k . RS 3 AR
FLSCs LA 3x10%/ml % JEHR0 T 6 fLE ., FrHK
2 80%JLA AL 2 ml 9, [N 6 mg/L
[FIER B (Polybrene) (i BEIT BE I AE e 3%, 4k 6 h
Ja R IR, MG IE R 72 h. Y 24~72h
TG G T MG M R, R RGN
20 WL B4 T 9 X 43 1 (fluorescence-activated cell sorting,
FACS), 3kf4 3815 eGFP [1) FLSCs.

1.2.4 5 RT-PCR J5 v MHE 4L 41 L (1) EPO
Tk o BB Je 1 FLSCs. % YL 25 34K 11
FLSCs Fl4p ik 5 5 5¢ 215 1) FLSCs,  $H4H i &
RNA Ji, H RT-PCR J5EA5 I EPO K7 mRNA
KPR iL, H GAPDH E AN, HIEMSIY
5" CTGACTTCAACAGCGACACC 3'; & [1 5|9
5" TGCTGTAGCCAAATTCGTTGT 3', F B K/h
110 bp. PCR [N 4cF: 94C 5 min FiidstE; 94C
30s, 53.5C 30s, 72°C 30s, 43 30 NG,
72°C ZEfH 7 min. PCR ;=4 H] 1%5 Bibi e i v vk
H Alpha Imager3300 2K {73 fr 45 .

1.2.5 ELISA W $iik Iyl EPO 45 [ 4 i i
A4k, WOAERS FRAN M s, EPO TPk
(1 : 500 #ké) B4 ELISA Bgbati, 100 pl/ fL, =
R E . WHH 0.05% Tween20 1] PBS ¥
WVESAEFL 3 K, 1% BSA 37°C 14 2 h. I AK;
TN FEW 100 wl/ 4L, 37°CH¥HE 2h, PBS ¥hik
3 $% 100 pl/ ALY Z AL EPO #illl % 7e
ik, 37°CHFE 2h, PBS UE, M HRP #id
i, 37CHFE 30 min, PBS YELE 3 Kk, FHLIIA
50 wl ZE ikl MEARAX 450 nm P KA % FLIK
JEREAEA). AL A EAEARE 218 A7 B A
HAHRY %20 40 a5 5% E3gh EPO I &
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a. WFilrifil CD34 + Mty 7 2. Wiz 101
5 PBSRAT, MASAAER 1/4 1) 0.5% FIE4F4E %,
TRAT A E IR EE 30 min, WREUMA)ZE, 1800 r/min
20 S5min, FF B3, 40BA PBS A, %11
NN N K L A0 23 S Ficoll(1.0770+0.0002) g/L
FEH b, R RS B5092:(4°C, 1 800 r/min
> 25 min) 43 B 5 AR A% A0 iR (MINC). W ]
FHHIf MNC J2, F PBS ¥E¥k 3 1k, 1A%L40 fuik &
%H.

b. Il CD34 + 41 i (i hric . 10% A Jit IfiL
MNC & T 300 wl PBS i1, JIA 100 pl JEHER:BH
WPk 5Tk FeR B A, TR, PRI 100 wl 2k
I CD34 g % $T/4(QBEND10), &%), 4T
55 & 30 min J5 1 PBS ¥E¥%¢ 2 ¥, 1 800 r/min &L
5min, #RJ5 PBS H &% .

c. il CD34 + M) ik, K sk E T
Wz, FH PBS Mok BOAE, HbRid i 5 i MNC
BNy BAE, £ ARV H S 500 pl
PBS VER S A AN, By B AR kG,
1 ml PBS Jin He 96 JBE 73 25 A W B rri 4 A, W4 1 4
Jii >k CD34 + 41 .

1.2.7 iFSHI CD34 + 41 20 R34k, 44
FLSCs T DMEM Fl DF12 #9756 10 1 RS )E
N 10% FBS MR IR 5. FR4 K 22 80%11-
A, SO E 10%IME [ IMDM 5 78368555, &
96 h 5 F7 G W AR F o R 5. AT, ALl 1 2
FAREE TR, JELLUER 6 AL AT, Sofiasansi e
0.22 wm [FIJEAR L Y8,  BHPEXT BB TR A T
IMDM 3} FR RN 10% 64 103G, Feroin 3U/ml
EPO. 10 ng/L IL-3. 50 pg/L SCF. BHYEXS 4l k;
FRAAF QIR . IMDM 53R 528N 10% 154 I35 .
12.8 AR Y U(CFCs) S, CD34+ 4ii i LA 1x107 fL
B R R T2 [ R RS 97 5L MethocultTM GF H4434
H, RERPAERT R 3 AL, BT 37C, 5% CO, #HAH
FRIFER 21 K, Al T 7R 14 R, 21
KAERE W ABE 180 CFU-E. CFU-GM. CFU-
GEMM %% 4, W3 APAT LW~ F3ME,
ARG FREAF X CFCs 3 39 (1 52 m.

1.2.9  ANHTB A M S A Hin FGH M e (. 7811
EREFRRE G TR 14 KOG, K 3G R rh i,
PBS Pk e g, 3 B3, I /b & PBS K 4i i il
R, BUSER A, frhroe el E A 4%
% B FE [ 52 10~ 15 min, P K 35 G0 i 2 o 4%

o, FRAE NS, KINE CG rh 2 gt
W, MEE. HI.

1.2.10  AUH GBSO, FS 14 KR40 A
FaR i, PBS YRR G A0, FF BN, A
100 wl PBS #4401 fu il e 4 Busgell, WUE R b, fF
F e AT G H 4% 2 5 W B[ 2 10~ 15 min,
FH PBS W40, N CD71-FITC $ifk, T =ik
¥ F 30 min, F PBS ¥E¥ 2 K, THROGEME T
MEL, .

121 GaCgn i, WS A M, B
Al Bl R, B 3x10° 41 i, PBS PR —
W, A3AE T 1.5 ml i EP &R, 4r Bn AN Rt
A GPA-PE. CD7I-FITC Fip4dk, B s i
IgG-PE Fl/]N il IgG-FITC, %395 F#E64E A 30 min.
1 200 r/min 2.0 5 min J5 37 L%, PBS Wbk 2 i,
T B BT A A0 4 s s A B 2 4
L%,

1212 FEilFAE. AR B UG + ) ER,
SKH SPSS 11.0 i A:E47 it 24 0 . B vk 4L1a] e
BCRH ¢ K5, AL PSR FH 5 22550, P < 0.05
AR R E VR

2 & R

2.1 2H™EHIK pBPLV-EPO BIME R EE

FALT AR Nhe | F1 Xba | Y], FHLLE
WEEEAA T Xba TR Por T UGV, 3132 H IR
Bt EPO (1), &KERMIFUESE S GenBank HiIE[H)
JPAsE A8, EALTORR R .
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Fig. 1 Identification of recombinant plasmid
by restrict endonuclease digestion
M: DL2000 marker; /: Recombinant T vector cut with Xba [ /Nhe 1 ; 2:

Recombinant lentiviral plasmid cut with Xba [ /Psi T -
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22 BRENER

293-FT M358 5 24 h 5, T2t B
BN RO DL f R A SRt R A RIS, IEHL
T VSVG #li 5 (A {f 293FT ml & 04EH, Wa 29
A AR () K BT (1 2a),  HLSEBLER (052 10 40
MIAE e 48~ 72 h J5 ik 98% (& 2b), i B AU ¢
s, B3 72 h 5, R IE R .

e e il . = 100 pm

Fig. 2 Producing lentivirus in 293FT cells
by fluorescence microscope
(a) The appearance of multinucleated syncitia of 293FT cells. (b) The
eGFP expression of 293FT cells producing lentivirus for 48~ 72 h.

2.3 MAHREARE N ISHEEFEF FLSCs X 544
ok s pvd

A0 S # Y FLSCs, 24 h o T-9¢ 06 b
B PSR, KRIRIA SR L H A 40 iR D,
FREEB 92 72 h i, FI& eGFP (40 & it %,
HEHORNBE 10% ( 3a). W3R mRiA S &

(@) ¢

100 pm

(OF ¢

100 pmy

Fig. 3 eGFP expression of non-sorted
and sorted transfected-FLSCs
(a) Transfected FLSCs cultured for 72 h. (b) eGFP expression of sorted
FLSCs.

FIBFARIGAN M, XFEE Y 72 h (1) FLSCs #24% eGFP
PPl AT A ik, AL AL 5% ) iRk ik
eGFP W4 M, 73165 40 o' WAl FALEE, &
ik eGFP (41 ik ATE 100% (12 3b).
24 EPO £HE7E FLSCs PHIRIELE

RT-PCR A5l G 23 4 AR R0 9% . %15 FLSCs (1)
EPO H: A7 mRNA 7K1 RIE. 75 AR 4 40 fa Fi
BSR4 TR EPO Ik /KPR, 1 ik
EPO J:[XIff) FLSCs, EPO 7 mRNA 7K1 & & |
A Bt e A RN I e A AR ) 4 L (] 4a, b). S5 SR
Alpha Imager3300 73 Hr 8K EAT I BEFATE 0 AT, K
TR IA 4 MU EPO 75 mRNA /K T35k 5 AR L4
JH R Y 3 B R A1 O AH L AT 23 T 22 57 (P<0.05),
3 ) Ay A A G A T N A G A8 A A LI 5.63 A A
5.71 5.

(2) bp
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Fig. 4 RT-PCR analysis of EPO gene
expression in FLSCs
(a) Expression of EPO. (b) Expression of GAPDH. (c) Relative amount
of EPO. M: DL2000 marker; /: Untransfected group; 2: Negative control
group; 3: pBPLV-EPO transfection group.

2.5 ELISA MR ELZEED EPO EHRFRIE

W AR % 2 40 iR 15 9% B0, ELISA VA A I
EPO WM /i, Z5RWI/R, ¥4 pBPLV-EPO
4EL, E3EH EPO 7 & my T AR B Ju A e 4
R4 M, # Y pBPLV-EPO 41 il EPO & 114
H1K 263 U/L, 5 REE YR Gy 33008 4t o AH LA
HABFZE5R(P<0.05).
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Fig. 5 Secretory volume of EPO protein in culture
supernatants detected by ELISA
I: Untransfected group. 2: Negative control group. 3: pBPLV-EPO

transfection group.

2.6 B CD34+ 4RI RS 1L

2.6.1 CKEANFEIZAT N EE IR A R T A R R
FerPRNIL SO BE TR IRE 1, B5 9% 6 K Jim BT AT A - [
I TREE PP B3 M ARV B AR BlAE B5 IR I ()
MRE AR B BT 22, IR 158 14 Rik 2%
(B, BEINAE R SR ANRIES FR 4 N ™ A i
M AEVEBEAT V. S5 RRY, SR IR IR &k
(1 40 P b 2 [ A R R I 7 A 1R 3 O 9 e
%, HENARWHE, SXHRAMIE ARG RE =R
(R 1). W THBREFFERENIEES, X
ARG IR 14 RION MHEAT i EG 3 AN B 4 11,
4 R n] LA AL AN AN D AR AN B (] 6).

Table 1 The colony forming ability of CD34+ cells treated with different medium

CFU number
Day Medium Total number E
7 IMDM+10%FBS 3.7+02° 1.2 +0.1°
IMDM+10%FBS+SCF. IL-3. EPO 12.3 + 0.5 3.0 +0.6"
Conditioned medium 142 + 04 6.7 +09
14 IMDM+10%FBS 54 +03" 1.4 +0.2°
IMDM+10%FBS+SCF. IL-3. EPO 26.7 + 1.0 13.3 + 1.07
Conditioned medium 341+ 1.8 16.1 + 0.5
21 IMDM+10%FBS 51+07 0.8 +0.1°
IMDM+10%FBS+SCF. IL-3. EPO 255+ 19" 12.2 + 0.8
Conditioned medium 346 + 1.6 175+ 13

* P <0.05, compared with the conditioned medium group; ** P < 0.05, compared with the conditioned medium group(n=3).

(@) PR (b)
GM i
P i .’l' ! | . .
& g 0@ L 3N
100 | punsl [ 10 pm
®e 690
- @’
GEMM ' & ‘ ® &
- ° ﬁa\ R
100 pm & 9, pm
2 PY
E “y
) ® “‘.0
IOO_p,m a 10 pm

Fig. 6 The hematopoietic colonies came from CD34 + cells
treated with conditioned medium

(a) The cells derived from CD34 + cells could form typical CFU-GM,

CFU-GEMM and CFU-E colonies after being cultured with conditioned

medium. (b) The cells is stained by Wright-Giemsa.

2.6.2  RIEGCATIN. AP PEIE S A T %
PRI B 97 555 SR I CD34+ 4 14 K a7k
()38 I 40 BT SR AH S bR s CD71 R IATS L, 45 3
AT DA ARG RIS 3 (W 40 M 2 ISk (B 986 1) L 2R
BE XA 7), P UES TR B SR
ISR

(2)

10 um 10 pum 10 wm

Fig. 7 Fluorescent immunocytochemistry analysis
of CD71 expression
(a) IMDM +10% FBS +SCF. IL-3. EPO. (b) IMDM +10% FBS. (c)

Conditioned medium.

2.63 AgERmN. AFFERETRETS 14
RIAMREAT IR T, GREW] 3 A E R E SR
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1R R BIRET ST CD34 + 40 il k)38 140 g sk
TEAR TR 7 I GG T, i ifi CD34 + 4 Jfd )
I8 I 20 M 2 A 5 5 R IR, GPA FiT CD71 [H
PRSI h 7.28%01 5.32%. FEARIN4H LA T+ SCEF.
IL-3 1 EPO [f5OL T, JBFIfL CD34 + 4 Jifd [r) i I 41

434k i RE 7 WY B R, GPA A1 CD71 FH 1 %5y
A 79.63%A1 28.65%. A IR U B T A 8 2%
M5 I 1L CD34 + 41 [ 365 1 41 53 4, GPA. Fo
CD71 BHE 253514 92.79%51 42.71% (& 8).

(a) 90 (b) 50 (©) 50F
(7] 1%} 1221
g g M1 E
8 MI 8 8 M1
0 0 0
10° 10" 10> 10° 10* 10° 10" 10> 10° 10* 10 10" 10> 10° 10*
GPA PE GPA PE GPA PE
50 50 50
@ 8 |7 8
5 g Ml g Ml
5 M1 S S
0 . 0 0
10° 10" 10> 10° 10¢ 10° 10" 10> 10° 10* 10° 10" 10> 10° 10*
CD71 FITC CD71 FITC CD71 FITC

Fig. 8 Flow cytometric analysis of GPA and CD71 expression
(a) IMDM+10%FBS+SCF, IL-3, EPO. (b) IMDM+10%FBS. (c¢) Conditioned medium.

Wi

LLAN NS T BE 2 BRI I A0, 2 il b A
R PO ARE, AEA AR 2 A
50%, i I 41 4 PR A O i A T A A R 1
ZUERTIRE. A2 H TR S0 T
Bl O TR N K s ), IRk
RN GO T HANE S LA IS, o
T 2P AL AR A A AR A L D 3 A
A VAFREILIEIRAR RS2 3 I T4 AR RS
() 2L AR L )55 30,  RT LA 38 7 A KR R 24
R R A0 PR A R4S 5 ) A D TR
CAAT M ACHT it T BASE A S AN LU A 4 14 1 40 i,
AN AT A — 5 R 22 figf o 40 0 A 5 B 5K 1 )
R, AR L2 A AT TS s R e A 7 T R BT
—ERIPLHY, AEANMLIE Ty 5 TR AT T N
S BRI, AT SR AR A 1 2 D B IR TR
P AR, 5 R AT LA AL I R A
S TR IR IR SE B AR R LR T i 55t

L0 7 A= 52 30 3 i, PR 03 o 4 S
W AESE DI RIE IR I 45, L P fie 41 40 Mg 2B 3% (EPO)
AR IR E P 5. EPO & FoRi AL 19

3

EETUSE, AL AR TR0 B 5 Ak B
(LTI, EPO Bt I, 21 25 1ij 44 40 o K e 1% At
ST, Pk, EPO i ik i 20 5 4H 40 A 1 &% R
b CARE S ol b e A S R ) N e e
EPO 547 T-I& I+ 40 B R Re ik 2 Ak A 4 A S
SARAHENT JAK2 KA BERRAG T OE, AT e it
b1k 211 O A S X C A [ P e 0 A= B0 30 % I EAR
L. EPO St Z I, 20 & A M 40 i K Bl 1% fif 4E
TZ. Pk, EPO 3l i i 21 28 #H 40 B o8 T Sl
1 25 AH 0 o 149 8 5 53 A Sk TR 2 40 i g A s 2,
T U R 5, TS EE T —Fhm e,
R AR (10 385 11T 40 B i) 40 28 40 B 5 170 35 5 4 AR 1
Jrik.

P B AR — P AL BRI, R
FE M R e ¥, AR SR HIGE ), HECh
Mk T LTR 3’ U3 i 5 A 7= 2E i 88 RNA, 1]
H &K, HATSRHREE AR, s, 5
Bl DU R SR A . fEAs e A1
T DRI R A B3N T U G A i e R I A
PR 1 H ek ik AL A SR . MR R R
SRR RE AT ILAE 7y LR RN AN B A 2
Rl R 2 AR T T2 N H.
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(1) EPO ® [, AT 40 TV InAMIE 40 B 87, i
KU BEAR T se s A, k20 3% EPO LA (1
FLSCs 4/FR5 775515 S 1 CD34 + 41 A 1i 8 ifi 21
Mok, IS ARVA TG CSE R . Hi [ W e
G P25 5 AT I A M A W 55 7 VR0 5 1 4
BT TACY R, 5 R s 3 (1 41 i 2 B2 4n e
TEASHFIE.  SAERT IR S I A R kR &
GPA F1 CD71 RIS LA B v T 0 4], X3k
50 ZAR LG, B2 Rk EPO JEK 1) FLSCs 1
AR IR AL T e m RS S5 I CD34 + 4 A 1] 21
RANM A, R I8 o T S R v 3% 2 BT i ok 175
e, g LURRIG 40 i B33 1t 40 B A e 3h 40 P fs ok
BB =R 2 AN B T kA, BT AT RE R AN
TV T R AR R B I 1% 25 1) 40 B SR
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1 AR, KA, ODeR?, A5, Hiid 25 1 40 20 A0 MO AR T R A
P A A i I R 1 I PR . FH 4 BT B =R B R AR,
2001, 23(7): 872-873
Xiang G C, Zhang J S, Cheng X L, et al. Acta Acad Med Mil Tert,
2001, 23(7): 872-873

[2] Dhingra N, Hafner V. Safety of blood transfusion at the international

level. The role of WHO. Transfus Clin Biol, 2006, 13(3): 200-202

—
—

[3] Spiess B D. Red cell transfusions and guidelines: a work in progress.
Hematol Oncol Clin North Am, 2007, 21(1): 185-200

[4] Douay L, Andreu G. Ex vivo production of human red blood cells
from hematopoietic stem cells: what is the future in transfusion?.
Transfus Med Rev, 2007, 21(2): 91-100

[S] Maxwell A P, Lappin T R, Johnston J, et al. Erythropoietin
production in kidney tubular cells. Br J Haematol, 1990, 74 (4):
535-539

[6] Koury S T, Bondurant M C, Koury M J, et al. Localization of cells
producing erythropoietin in murine liver by in situ hybridization.
Blood, 1991, 77(11): 2497-2503

[7] Baker J E. Erythropoietin mimics ischemic preconditioning.
Vascular Pharmacology, 2005, 42(5-6): 233-241

[8] Koury M J, Bondurant M C. Maintenance by erythropoietin of
viability and maturation of murine erythroid precursor cell. Cell
Phrsiol, 1988, 137(1): 65-74

[9] Fischl M, Galpin J E, Levine J D, et al. Recombinant human
erythropoietin for patients with AIDS treated with zidovudine.
N Engl J Med, 1990, 322(21): 1488-1493

[10] Moreno Garcia M. Erythropoietin treatment of anemia associated
with human immunodeficiency virus infection. Med Clin (Barc),
1997, 108(7): 266-271

[11] Lippin Y, Dranitzki-Elhalel M, Brill-Almon E, et «/. Human

erythropoietin gene therapy for patients with chronic renal failure.
Blood, 2005, 106(7): 2280-2286

[12] Raddino R, Robba D, Caretta G, et al. Erythropoietin: a new
perspective in cardiovascular therapy. Monaldi Arch Chest Dis,
2008, 70(4): 206-213

[13] 353, TorE, 4k B, 5. CD34+ MM AA 40 i i 5 i35 550 4k
WS AR ML 2 438, 1998, 19(6): 289-293
Pei X T, Wang L S, Xu L, et al. Chin J Hematol, 1998, 19(6):
289-293

[14] Fibach E, Prus E. Differentiation of human erythroid cells in
culture.Curr Protoc Immunol, 2005, Chapter 22: Unit 22F.7

[15] Amendola M, Venneri M A, Biffi A, et al. Coordinate dual-gene
transfenesis by lentiviral vectors carrying synthetic bidirectional
promoters.Nat Biotechnol, 2005, 23(1): 108-116

[16] Yazdanbakhsh K. Development of complement therapeutics for
inhibition of immune-mediated red celldestruction. Transfusion,
2005, 45(2 Suppl): 1228-129S

[17] Flores-Guzman P, Gutiérrez-Rodriguez M, Mayani H. In witro
proliferation, expansion, and differentiation of a CD34+ cell-enriched
hematopoietic cell population from human umbilical cord blood in
response to recombinant cytokines. Arch Med Res, 2002, 33 (2):
107-114

[18] Giarratana M C, Kobari L, Lapillonne H, et al. Ex vivo generation
of fully mature human red blood cells from hematopoietic stem
cells. Nat Biotechnol, 2005, 23(1): 69-74

[19] Miharada K, Hiroyama T, Sudo K, et al. Efficient enucleation of
erythroblasts differentiated in vitro from hematopoietic stem and
progenitor cells. Nat Biotechnol, 2006, 24(10): 1255-1256

[20] Soni S, Bala S, Gwynn B, e al. Absence of erythroblast macrophage
protein (Emp) leads to failure of erythroblast nuclear extrusion.
J Biol Chem, 2006, 281(29): 20181-20189

[21]1 Baek E J, Kim H S, Kim S, et al. In vitro clinical-grade generation
of red blood cells from human umbilical cord blood CD34 + cells.
Transfusion, 2008, 48(10): 2235-2245

[22] Fujimi A, Matsunaga T, Kobune M, et al. Ex vivo large-scale
generation of red blood cells from cord blood CD34 + cells by
co-culturing with macrophages. Int J Hematol, 2008, 87 (4): 339~
350

[23] Goldberg M A, Dunning S P, Bunn H F. Regulation of the
erythropoietin gene evidence that the oxygen sensor is a heme
protein. Science, 1988, 242(4884): 1412-1415

[24] Sawyer S T, Krantz S B, Sawada K. Receptors for erythropoietin in
mouse and human erythroid cells and placenta. Blood, 1989, 74(1):
103-109

[25] Goldberg M A, Dunning S P, Bunn H F. Regulation of the
erythropoietin gene evidence that the oxygen sensor is a heme
protein. Science, 1988, 242(4884): 1412-1415

[26] Sawyer S T, Krantz S B, Sawada K. Receptors for erythropoietin in
mouse and human erythroid cells and placenta. Blood, 1989, 74(1):
103-109



+ 388 - EYUESEYYIRHRE Prog. Biochem. Biophys. 2010; 37 (4)

Differentiation of CD34+ Cells Into Erythroid Cells by Human Fetal Liver
Stromal Cells Expressing Erythropoietin®

YANG Chao"™, JI Lei*?", SHI Shuang-Shuang”, YUE Wen", HE Li-Juan”, NAN Xue", PEI Xue-Tao"™

(" Stem Cell and Regenerative Medicine Laboratory, Beijing Institution of Transfusion Medicine, Beijing 100850, China;
2 State Key Laboratory of Reproductive Biology, Institute of Zoology, The Chinese Academay of Sciences, Beijing 100101, China)

Abstract  Erythropoietin (EPO) plays an important role in modulating proliferation and differentiation of
erythrocytes. The fetal liver stromal cell lines(FLSCs) expressing EPO has been established steadily by lentiviral
system. The EPO gene was cloned from human fetal liver by RT-PCR. The EPO recombinant lentiviral plasmid
was steadily transfected into FLSCs. The efficiency of virus transfection was identified by expression of enhanced
green fluorescence protein (eGFP) analyzed by fluorescence microscope, then the high eGFP espression FLSCs
were sorted by fluorescence-activated cell sorting (FACS) according to strong eGFP expression. Analysis of strong
eGFP expression was detected by RT-PCR and ELISA. The EPO expression at mRNA level of strong eGFP
expression FLSCs are 5.63 and 5.71-fold for the FLSCs no transfected and the FLSCs transfected by the control
lentivirus. And at protein level, the content of EPO expression is 263 U/L. Then the supernatant from the EPO
transfected FLSCs could induce the CD34+ cell differentiated into hematopoietic cell, especially erythrocytes.

This would provide an alternative for cell therapy and blood cell transfusion.
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