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RIGWEEANNY, AL 3 . B 200 wl #3004
293 R, T 37 CHEE 3 h, by o
SRR SR TR 18~24 h, T 96 WA T 1% GFP [
PRGN, FEU B
1.5 HERERMRIETEOEL
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RGN BRI, AR FRAE T R5 9% 3 h,
PGB R IR, WEE 72 h, PO RMEL T

RSN KR FR 5L Wnt3a 0B BERE R4, 2.0
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5 iml, BEECEESW. J5R S FERALN A1
i U420 T Methocult™ GF H4434 . % 24 fL#R
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b ) pAdTrack-Wnt3a % A\ % {7 pAdEasy-1 [1]
BJ5S183 W, i £ 1% 2 H 41 % KL pAd-Wnt3a
(B 2). ] Pac 1T %} pAd-Wnt3a 52095 7% 5ok 35417
I E (6 3), SR IER.

1 2
bp bp
39000
4500 ¢ 5000

Fig.1 Identification of the recombinant adenoviral vector
by electrophoresis
1: pAd-Wnt3a; 2: DNA marker DL15000.

22 EHBRFSHWE

H Pac 1 Y148 pAd-Wnt3a 541 Ji ki 26 4L,
T G AL YL 293 410, 7~10 Ko v LLAE S
T T EER] 293 diffirh A GFP RIA (K 2). £

Fig.2 Expression of GFP can be observed when 293 cells

were transfected with the recombinant adenoviral vector
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48 h, HZOGRMEBIIES, H2 LU 2 ok 500 7530
£ 3 530 B2 =GFP 41 Jfa FH M 200 58 I AR i
£ /0.4 ml (pfu/ml). 45 F & W] 75 0 4 3.16x
107 pfu/ ml.
2.3 % Wntda ERAMMEES S

T 8 P B AR AT, A 1A B 1 UK
Ao W 3] e DR3240 e B Wnt3a ) KA
(K 3). i e e 57 A3 3 T 24 FLAch BLE SR
JZ 41 0 Wnt3a B 1 24 h [ W& 0 0216 4 pg
(Kl 4).

41 ku
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Fig.3 Western blot analysis of Wnt3a protein
1: supernatant derieved from transgenic stromal cells; 2: supernatant
derieved from nontransgenic stromal cells.

M 1 2
: %”r: g WW/@;)

Fig4 Semi-quantitive SDS-PAGE detection of the Wnt3a
protein expression within 24 h
1: supernatant derieved from transgenic stromal cells; 2: supernatant
derieved from nontransgenic stromal cells. M: middle range protein
molecular mass marker.
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H K 2y ] PSR 1S 5 AN A% 4h i (1.8 £1.2) x10°8 4,
CD34" 411 (2.6+1.9)x10° A>. 43 B ¥ 41 g 55 e 55
JE R R AN ML 7 R 4L s 1. B IR
FEEMA M 7 5 2. BIEREFRE s 3. MR

4. TR AN P 1
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Fig.5 CD34* cells were cocultured with transgenic feeder
layer

(a) light micrograph, (b) observed in fluorescence micrograph.

2.5 & Wnt3a % 3t = 40 BB 0K S0 4 3 B I SRR
CD34*4f 1

WS o B LR VL 4y B CD34 Al i, HXZ ik )
B A ARG IR, 2 IR IR IS 04 4. 12 RIR
A IR AT 207

AR TE I BE ) B 1 Rl 6), 2 4 K%
Wnit3a 477 J2 0 A5 4 AR T R 2 74l
ROR KB, ¥m T nshwid. &4 12 Ri,
Wnt3a FIVEHIRCR TG BoR. e Wat3a P77 2 N
THE B AR VR SRR & RV B 2,70 0
RIENN (6.52+0.15) 5 A1 (8.33+0.67) fi5. 15 4 77
JZ 0 IR 5 4 AR B g 0 M (1,55 £0.06) i A
(1.9520.26) i%. 4 Pib R MF Y Wnt3a J5, it
Table 1 The colony ability of CD34*
hematopoietic stem cells treated with SC, SC-Wnt3a, and

forming

cytokines combination, respectively

CFC number
Day Medium
Total Mix
0 78.5+10.6%** 10.0£2.0%**
4 Sc-wnt3at+C  276.0£26.2%** 35.345.8%**
Sc-wnt3a 183.0£19.2%* 24.3+2.5%*
Sc 100.0+7.5 11.3£2.5
Sc+C 247.0£5.02%* 29.0+2.0%*
12 Sc-wnt3a+C  512.7+12.1%*%* 83.3+5.4%**
Sc-wnt3a 456.3+£26.6** 70.0+1.0%*
Sc 122.3+6.8 16+5.6
Sc+C 332+19.7%* 43+2.6%*

P<0.01 There is significant difference in various groups; **P<0.01
compared with the Sc-wnt3a+C group; ***P<0.001 compared with the
Sc group. SC: Stromal cells; SC-Wnt3a: Wnt3a transfected BM stromal
cells; SC-Wnt3a +C:Wnt3a transfected BM stromal cells with cytokines;
C: cytokines,including thSCF 50 pg/L, rhIL-3 10 pg/L, thIL-6 10 pg/L,
rhFL 20 wg/L, EPO 2 U/ml.
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Fig.6 The colony forming ability of CD34* cells (12d)
O—0: Total; M—M: Mix.
P<0.01 There is significant difference in various groups; **P<0.01
compared with the Sc-wnt3a+C group; ***P<0.001 compared with the
Sc group. SC: Stromal cells; SC-Wnt3a: Wnt3a transfected BM stromal
cells; SC-Wnt3a +C:Wnt3a transfected BM stromal cells with cytokines;
C: cytokines,including thSCF 50 pg/L, rhIL-3 10 pg/L, thIL-6 10 pg/L,
rhFL 20 pg/L, EPO 2 U/ml.

TMAEIT, BB IE ) Y8 T35 8 % 7% 2 n R 1
ZH(P < 0.01). f£ HPP-CFC & ke 1 (3R 2), %41
4 RIS SEFR AN T 12 RIS AR V% 5L
4 KIF, ¥ Wnt3a W72 2 MK T AR E SR 2. 12
RIS, % Wnt3a 857 2 IR - AL s T AR dse v
WOE TR 2 NN PRy, HA Wnt3a #7720
DRI -1~ 2H 4 v 50 5 20 3% 77 2 0 R 1 20 19 (1.45£0.40)
£ LTC-IC ¥& PR M 45 R (Kl 7), %% Wnt3a ¥ 77
J2 10 DAL 2 A V% B0 5 0 7 2 I R - A 1 (3.83
0.86) fif. 7E40 M J& 9 w2 o () 8): % Wnt3a ¥
FEE MK 74 GO-G1 1(56.00+2.56)%, % 8% 7%
JEINA 741 GO-G1 ] (83.75£10.16)%.

Table 2 The high proliferative potential colony forming
ability in CD34* hematopoietic stem cells treated with SC,

SC-Wnt3a, and cytokines combination, respectively

HPP-CFC
Medium
4 days 12 days
Sc-wnt3a+C 15.7+5.5%%* 7.3£0.6%%*
Sc-wnt3a 12.743.1%* 4.0+£1.7%*
Sc 10.7+3.8 2.7+0.6
Sc+C 11.0+£3.0* 5.3+1.5%*

*P<0.05, **P<0.01 compared with Sc group, ***P<0.01 compared with
Sc+C group. SC: Stromal cells; SC-Wnt3a: Wnt3a transfected BM
stromal cells; SC-Wnt3a +C: Wnt3a transfected BM stromal cells with
cytokines;C: cytokines,including rhSCF 50 pg/L, rhIL-3 10 wg/L, rhIL-6
10 pg/L, thFL 20 pg/L, EPO 2 U/ml.

Group

Fig.7 Long-term culture-initiating culture out put after
12 days of culture
*P<0.01 compared with SC+C group. /: Wnt3a transfected BM stromal
cells with cytokines; 2: nontransgenic stromal cells with cytokines,
cytokines,including thSCF 50 pg/L, rhIL-3 10 wg/L, rhIL-6 10 pg/L,
rhFL 20 wg/L, EPO 2 U/ml.
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Fig.8 Cell cycle analysis of CD34" cells after 12 days
of culture by Flow

(a) Nontransgenic stromal cells with cytokines group. (b) Wnt3a

transfected BM stromal cells with cytokines group, cytokines,

including rhSCF 50 wg/L, rhIL-3 10pg/L, thIL-6 10 ng/L, thFL
20 pg/L, EPO 2 U/ml.
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A1 IE TR AN A DR TS5 . R 2 AN A L
FEATERSY, 1 MU 1) 3 I 42 4 A 2 i
S JUC A oL R 4R T S 4 5 i 4 B ) 1
fink A S % 2t 0 1 42 DR 1R ST R ik o 4 i
R A 2 Tl A ORGP R, A LR 3 43
(ICAM). L5 40 URIE 5> - (VCAM). /AR 2
41 f kG 3% 4> T (PECAM) 2% . 36 w] DL FE 5 %94 IL-1
IL-3. IL-4. IL-6. IL-7. G-CSF. GM-CSF % it Ifil
W R T K 2 R 7. Rk, Ay s il p R
S AR TR 2R ARSI 38 346 1040 R P8 720 A
H 3 Kanai ZEOWFT R0, /DR EIE AR
MS-5 Fl TPO. FL %K 7414 R SE I il 1 / 4040
A 2% 14, T MS-5 55 41 B Bl g s O I Ly
BBURBE R 1/4, $87, AE AL R 2 (0 58 5 40 M 4
BT AT 1 S AN M A TR R T AN R 1)
WOREE, iR 2R T / AH0 M ) B A AT 25
P TR

Wt {5 5 30 6 7 385 10T 40 4 B 18 B R I i
Frpok s mEREER, A WFo e W L S5 ik
Z - Wnt3a & F{EAARSNREA A WG i+ / 4 40 i
%R, JHERr L A RHRE T, AL L
3, R 2 A RO FE A ) Dy g ) Wntla 8 2 1E
AR T A T Al S B0, — RO ES R 4l
b Wnt3a [ #ZL RIETERIDIRER), X &R
What3a & 1) — MRS P A BR X R A 44
W Ty I A2 AR, A AR DR R 1 BOS PRI — A
o5 AT RRE IR S PR ER, AT Wnt3a 85 3%
SAEPE AN BB AR PRI IE 1 D Ael. Wnt3a & 2 —Fl
SRR, R IRATT ST T R IA Wntla [ g
DR BESE 40 i, 3k — 2D W 5T HL6F i I >k 5 1)
CD34" I RSN SCRF G /E i e B DA 41 i
YRR IR G 7 2 o WA VS PE ) Wnt3a AR 1 2 AR 3k
TUEREE, MR — PR oM 1638 il / #H 40 1)
T ) A HE DR G IR J2 I IR CD34 R4 36 2%
RHAT TAPPIEIT, il oy A FRATTAIE i / 4040
AT HRE IR 12 K, FEXHR A% (CFC) TER
RE 7« = MY B 9 e 4R 7K (HPP-CFC) J¥ i RE )

LTC-IC #5155 40 M 5 S EAT T LU AL 7. ) 1V
BRVEH, IR T E MR AL 4 KA 12 R
(1) CFC 4 54 £ % 53 7] 24 (3.53£0.58) F1(8.33+0.67)
T, FIERUETREA IR T A0S 4 KA1 12 RIY
CEC 4" 891255045 5 4 4y (2.43£0.25) F1(7.0+0.50) 1% ,
W SERE TR E IR AR SR 4 RAT 12 K1 CFC 44
155073 59 4 (2.90+0.20) F1(4.30+0.26) 15, 330 3% 77
JEARIMR TLAAES 4 KA 12 K CFC 3645 %0y
SR (1.13+0.25) F1(1.60+0.57) 1%, 4% 4 %t JBf 1fi. CFC
(R 14 e T BRI/ Ay s SRR 57 2 Il - 41 >
FESEDRPETRIZAS IR 121 > 530 5 7% )2 N R 1 41 >
YT F7E A IR AL T WA Wnt3a 3T 4
RLAE A 10 75 J2 A AR e 9 186 36 1l T/ #H 40 7 R%
R, A8 12 RN CFC S d A 04 21 (8.33+0.67)
%, BHEEUE TR ZE A I 741 CFC ¥ 19 68 )
(7.020.50) % DL T 0 % 7% J= AN I B - 41 (4.30 +
0.26) 5. L4553 0 Wnt3a R 3955 5 4f 1 3 1
FH 40 ife. HPP-CFC 5 LTC-IC 43 #7 1] LA Jsz i 5 5 34
T8 M AH A0 P 1 1Y BECIR S . 3 28 % 7 2 0 DA - 2 A
bb, PR 9% 2 HPP-CEC 5 LTC-IC 43 W4
(1.45+0.40) F1(3.83+0.86) 1% . 4H i J& 1 45 2R 7R 78
Wnt3a /EFH T GO-G1 Ll FFE, Ja3h T8 2140
FHEN T H5E 5y 2OR S, LA L, Wnt3a 1] LL4E
FF 0/ AEL A0 M T R P IR Y LA
XRWIE N T 40 e A= K K7 Wnt3a LA Si i 2
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Establishment of Wnt3a-transfected Bone Marrow Stromal Cells and
Study on Expansion of Human Umbilical Cord Blood CD34*
Hematopoietic Stem/Progenitor Cells In vitro”

SHI Wei, HAN Shu, LI Yan-Hua, XIE Xiao-Yan, SHI Shuang-Shuang, CHEN Lin,

BAI Ci-Xian, YAN Fang, NAN Xue, WANG Yun-Fang, PEI Xue-Tao™
(Department of Stem Cell Biology, Beijing Insititute of Transfusion Medicine, Beijing 100850, China)

Abstract The Wnt signalling pathway plays an important role in regulation of haematopoietic stem cells (HSCs)
self-renewal. Purified Wnt3a could remarkably enhance expansion of HSCs. A transgenic bone marrow stromal
cells were established by using adenoviral vector mediated Wnt3a gene transfection. The effect of transgenic
stromal cells as feeder layer on expansion of CD34" cells was studied. The group of Wnt3a transfected BM stromal
cells with cytokines displays the best expansion effect on of human umbilical cord blood CD34" hematopoietic
stem/progenitor cells in four groups. In vitro, expansion of CD34" cells, when cocultured with Wnt3a modified
stromal cells in the presence of cytokines, was significantly enhanced: CFC by (1.55+0.06) fold; CFC(mix) by
(1.95+0.26) fold; HPP-CFC by (1.45+0.40) fold; LTC-IC by (3.83+0.86) fold ,compared with nontransgenic
stromal cells with cytokines group. These results strongly suggest that Wnt3a modified BM stromal cells may be a

suitable feeder layer for expansion of haematopoietic stem/progenitor cells in vitro.

Key words Wnt3a, feeder layer, hematopoietic stem/progenitor cells, expansion
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