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Hematopoietic Repopulating Ability of Human CD34" Cells
and CD34™ Cells in NOD/SCID Mice
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Abstract: The hematopoietic repopulating ability of fresh and cultured CD34" cells and CD34~ cells derived from cord blood were
compared by nonobese diabetic/severe combined immunodeficiency (NOD/SCID) mouse model. Fresh CD34" cells and CD34™ cells
were isolated from fresh cord blood. Cultured CD34" cells and CD34~ cells were separated from cultured mononuclear cells (MNC).
We transplanted these cells into sublethally irradiated NOD/SCID mice via the tail vein and sacrificed surviving mice after 6 weeks.
The peripheral blood, spleen and bone marrow from each mouse were harvested for flow cytometry, colony-forming cells and human
Alu sequences analyses. The proportions of CD45" cells and human multilineage hematopoietic cells in NOD/SCID mice received
CD34" cells were close to that in the mice received both CD34" cells and CD34™ cells, while it was significantly higher than that in
the mice received CD34™ cells. Six weeks after transplantation, all the mice injected with cultured CD34~ cells dead. The survival
rate of mice injected with cultured CD34" cells was 66.7%. All of the mice injected with both cultured CD34™ and CD34" cells
survived. Moreover, CD45" cells could be detected in all surviving mice, and human CD34, CD3, CD19, CD33 and CD71 antigen
also could be detected on these CD45" cells. The results showed that both fresh and cultured CD34" cells had the capability of
engraftment and hematopoiesis reconstitution, but CD34™ cells hadn’t the ability. However, CD34" cells had assistant effect on the
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hematopoietic repopulating ability of CD34" cells.
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Table 1 The number of survival NOD/SCID mice
irradiated after 6 weeks

2 weeks 4 weeks 6 weeks
Control 0/4 0/4 0/4
Fresh CD34" cells 4/4 214 1/4
Fresh mixed cells 4/4 2/4 2/4
Fresh CD34" cells 2/4 1/4 1/4

CD45 J& N4l e R, 24K R
H CDA5 "4 i 1Y) 5 2 R AE A 36 1 /4H 40 B AE /DN B
N2 Ry € NN i E TS oaTiVAN R ER T 2 e
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. CD34 4 i iy /N AL, g CD34 4 i i) /)N
APy CDA5™ 4l ff 1 & iz I T R P 4
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Table 2 Levels of human engraftment in NOD/SCID mice

The proportions of human CD45" cells (%)

Spleen Bone marrow Petr)ilr;t;zral
Fresh CD34" cells 65.30 87.59 4.64
Fresh mixed cells 63.53+4.23 86.73+2.89 5.02
Fresh CD34™ cells 1.04 1.49 0.36
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FE NN, A8 U 2 A AR A I 380 /N BRUR P A 2D
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Fig. 1 The expression of human Alu sequences in DNA
extracted from bone marrow cells of NOD/SCID mice
1: cells of the mice injected with the same volume IMDM; 2: human

cord blood cells; 3: cells of the mice injected with fresh CD34" cells;

4: cells of the mice injected with fresh mixed cells; 5: cells of the
mice injected with fresh CD34" cells
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Table 3 The co-expression of lineage markers in the CD45"
population of bone marrow in NOD/SCID mice (%)

CD34* CcD3* CD19* CD33* cb71*

Fresh
cD34"cell 12.97 0.30 52.34 2.81 1.20

Fresh

. 11.62+1.53 0.27+0.05 48.45+4.05 2.9+0.31 2.81+0.35

mixed cells

Fresh
CD34 cell 0.55 0.02 0.17 0.02 0.02
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Table 4 ~ Colony formation of bone marrow and spleen cells
in NOD/SCID mice

Colonies/10° cells

Fresh CD34" cells  Fresh mixed cells Fresh CD34" cells
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Fig. 2

Human multilineage engraftment in bone marrow of NOD/SCID mice injected with fresh CD34" cells

Journals.im.ac.cn



1592 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

September 25, 2008 Vol.24 No.9

2.2 1% f5 CD34"#1 CD34 AR NFIE M EE
BE F1 46

B R S CD34" 1 CD34 2 fuf A Fil
T AR Y, B 3 R, 4300 AR R A
AR, e 1.3 PR Jr ik bR o 5%, S04
FANE 3 k. Hid, B4, CD34 40 i FlEv%
TV 1A R 184 A5 B (6 53300 A 1.33 £% . 2.05 5 Al
1.78 1%

30

25+

N
S
T

93
T

—
(=]
T

Fold expansion of the cells

o
W
T

Total cells CD34* cells CFC

B3 153 7d AT EER

Fig. 3 The fold expansion of the cells at day 7
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CD34" cells); 3256 2 40 /)N Fl 43 H 344 5x10°4~ CD34~
4 il (Cultured CD34™ cells); =256 3 41/ il 43 H 5
4x10° > CD34 4 i Fil 5x10° 4~ CD34 4l i (Cultured
mixed cells),

NOD/SCID /N dZz 4iiifetd 6 Jifs, XHa4
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Table 5 The number of survival NOD/SCID mice
irradiated after 6 weeks

2 weeks 3 weeks 6 weeks
Control 0/4 0/4 0/4
Cultured CD34" cells 3/3 213 213
Cultured CD34 cells 3/5 0/5 0/5
Cultured mixed cells 3/3 3/3 3/3

% 6 NOD/SCID /MNRFHANRMEEMESSE
Table 6 Levels of human engraftment in NOD/SCID mice

The proportions of human CD45" cells (%)

Spleen Bone marrow  Peripheral blood
Cultured
CD34* cells 40.4+3.28 81.3+3.15 32.3£12.03
Cultured 24.62£054"  78.744.77 40.8+9.02
mixed cells

“ indicates experiments group showed a statistically significant
difference compared with cultured CD34" cells (P<0.05)

K475 (1) NOD/SCID /)N U B BE 20 A Hr AR
Sk Alu R, 25K 4 iR A AR
NOD/SCID /)N N ERRERINE] Alu [ 51, UERT T $%
FRIG RN CD34" 4t AN HA TE /N UK N A g

Marker 1 2 3 4
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4 NOD/SCID /MNRBBEmA A NiFR$F 14 AluF5 R
Rk

Fig. 4 The expression of human Alu sequences in DNA
extracted from bone marrow cells of NOD/SCID mice
1: cells of the mice injected with the same volume IMDM; 2: human
cord blood cells; 3: cells of the mice injected with cultured CD34*
cells; 4: cells of the mice injected with cultured mixed cells

PE— 46 NOD/SCID /)y U 8 Hh 45 22 AR I
S B, AT S 20 ) 22 2R o . T e
gERL R 7, KRILEAEIE NOD/SCID /NEUE B8 h
Refs il A CD34, CD3. CD19, CD33 #1 CD71 4
i, HAHIR SRS CD34 /N E SR & R A
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Table 7 The co-expression of lineage markers in the CD45" population of bone marrow in NOD/SCID mice (%)

CD34" CD3* CD19" CD33" CD71"
Cultured CD34"cells 79.66+2.96 1.23+0.55 0.42+0.26 0.6+0.18 0.41+0.20
Cultured mixed cells 72.25+8.58 0.31+0.27 0.23+0.10 0.21+0.16 0.61+0.72

i X NOD/SCID /)N 51 0 LAk 240 iy f4< &1 s
ML TETE B RS ARSI, HL 58 T 41 NOD/SCID /)y
R R DGR AU 24 L ) 2 5 T R T, A5 ANk 8
R MR FR T ) CD34 40 I AR A 4l il /N B,
B 6 P11 LU 200 BT T DAFE IR ANE TR, LA 1Y
SEVE ML, HE—El TP S ) CD34 4 i
HAFENRARNEEZ REMMGEES, HP 5K
CD34 4 ffi Xt CD34" 4l fu e /)s B M A 1 B0 g 3 i %
A B E R,

% 8 NOD/SCID /MR B ¥R AT 4R Ay CFC B &
Table 8 Colony formation of bone marrow and spleen cells
in NOD/SCID mice

Colonies/10° cells

Bone marrow Spleen
Cultured CD34" cells 71.5+9.19 1.75+0.35
Cultured mixed cells 67.33+3.06 3.50£1.50

3 W#

HAl, 3 0T 20 e o g 2 Kk CD34
Vi 4 2 BT, i T AR e RS R, A
CD34"Lin™ Ay i 1fiL 240 e e (1Y, AT Al 2 o 5L 0 B
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CD34* 4 fifiEfE NOD/SCID /N NAEA, 3 H 4>
b4 R A, 76/ BUR 9 g v I, T CD34~
YA HAS A I i v R Ty . 7340, 4 CD34~
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YETER N Y B T BB AL RE 1 R, Hi8K CD34”
Yl H B HAS AT @ M fe /7, HXT CD34 4
PAEAR N K5 A BT R HAT — o S BIVE

% BB 2 R RE 3R J5 1 T A 40 i A=
SERRVE T RE & Rk — ek, S AR R Y Y AR
IR EEDO S ARG T T B3R5 1 CD34* 4l
JUFT CD34~ 4 i 7 1A Py AE A Rl 1l B 2 RE S . 45
KIKE IR CD34™ 4 Ma7E AR 754k B A PRI BE,
AL A N B N I RE 201k 4% 3R I 400 if, S 3R
WM EE, WA S G CD34 41 iifl CD34 4
Ja 2 /N BRI, CD347 41 il A5 0 CD34™ 41 i 76 & 4
FAAF A FH A 5 I A T, PLRE R & /N BRI A6 2R
X 5T 0 S Y A0 I Ah SRA— 2K

AL, Jois B B i JE 5 5 i) CD34™ 4 fify
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