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Abstract

BACKGROUND: Up to now it has been confirmed that under proper conditions of hematopoietic growth factors, feeder layers of
stromal cells from hematopoietic niches and their conditioned media, embryonic stem cells (ESCs) can be induced into
hematopoietic stem cells (HSCs).

OBJECTIVE: To direct murine ESCs into HSCs in vitro by the support of human aorta-gonad-mesonephros (AGM) region stromal
cells, and to compare the function of hematopoietic reconstitution in vivo by different routes of HSCs transplantation in mice.
METHODS: Firstly, E14 murine ESCs were induced into embryoid body (EB). Then the cells from EB were further co-cultured with
human AGM region stromal cells in Transwell non-contact system for 6 days. The induced EB cells were collected for Sca-1"c-Kit"
cells analysis by flow cytometry, checked for teratoma formation and transplanted to BALB/C female mice conditioned with lethal
dose ®°Co y-ray irradiation. The recipient mice were divided into four groups at random, including intravenous injection group,
bilateral tibia intra-bone marrow (IBM) injection group, irradiation control group and normal control group. The survival rates,
reconstitution of hematopoietic and engraftment of donor cells of different groups were monitored.

RESULTS AND CONCLUSION: Sca-1*c-Kit" cells in EB cells after co-cultured with human AGM region stromal cells accounted
for (13.12+1.30)%. Teratoma could be detected in NOD-SCID mice after subcutaneous injection of EB cells co-cultured with
human AGM region stromal cells, while there was no teratoma in the mice after IBM injection of that cells. The recipients in
intravenous injection group all died. The survival rate was 55.6% in IBM group, in which the peripheral blood cell count was near to
the normal at day 21 after transplantation and Sry gene copies from donor could be detected. It suggested that feeder cells from
human AGM region can induce directed differentiation of murine ESCs into HSCs which can reconstruct hematopoiesis in vivo
without teratoma by IBM administration.

Cai Y, Zhang XC, Chen HQ, Huang SL. Differentiation of murine embryonic stem cells into hematopoietic stem cells induced by
stromal cells in human aorta-gonad-mesonephros region and hematopoietic reconstitution in vivo. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2011;15(36): 6776-6780. [http://www.crter.cn  http://en.zglckf.com]
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Figure 1 Colonies of E14 embryonic stem cells on feeder

layers of murine embryonic fibroblasts (x100)
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Figure 2 Morphology of embryoid body (EB) cultured in
semisolid medium for 6 d (x100)
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54 (5.4241.63)%- (13.12£1.30)%, 1% B M40 fia
ELA5 1] 3% 5 (¢ =-52.175, P <0.01).
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IS RIERTL, BN, B RER T L R R TR
Wi BESEAZ, W3, TRt ANAGMDX L 40 il 75
SRR B A LTE SRR, R IIEIE K,
P4 RN SR A B AH S8 DR I A S5 M IE S, R
A5 R WL

a: Teratoma in bone cavity of tibia b: Mucous gland in teratoma
(x40) (Arrow, x100)

d: Smooth muscle tissue in
teratoma (Arrow, x100)

c: Squamous epithelium in
teratoma (Arrow, x100)

Figure 3 Teratoma in tibia at 28 d after injection of E14
embryonic stem cells through bone marrow cavity
(Hematoxylin-eosin staining)

K3 EfiliR ettt E14 RIGT-A0M 28 d WA T s
IR (ARG R AL G (D)

Figure 4 Morphology of the tibia at 28 d after injection of
embryoid body cells induced by human stromal cells
in aorta-gonad-mesonephros (AGM) region through
bone marrow cavity (Hematoxylin-eosin staining,
x100)
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Figure 5 Survival function curve of recipient mice after
transplantation (n=9)
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B, 14 diEBEs Al g, i M5
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Table 1 The results of peripheral blood cell count in
experimental groups at different time points (xts, n=5)
Peripheral Intra-bone Irradiation Normal
Intravenous
blood marrow control control
WBC (x10°/L)
7d 0.32+0.05% 0.20£0.02° 0.21+0.03° 4.86+0.52
14d 2.46+0.22*  1.04+0.08° /
21d 3.660.22% / /
60d 4.91+0.46 / /
PLT(x10%/L)
7d 33+4% 36+2° 32+3° 261145
14d 485% 35+2° /
21d 184x15° / /
60d 228+31 / /
RBC (x10"/L)
7d 3.23+0.41% 3.03+0.11% 2.01+0.10° 7.82+1.02
14 d 5.80+0.66° 5.35+0.83° /
21d 6.18+0.66 / /
60d 6.98+0.77 / /
#P < 0.05, vs. normal group; °P < 0.05, vs. intravenous group at the same
time points
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a: 50 bp DNA ladder marker; b: Positive control group; c-g: Intra-bone
marrow group

Figure 6 Gel electrophoresis of Sry gene in bone marrow
cells of recipient mice at 60 d after transplantation
(127 bp products)
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