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Formulation of Artificial Hematopoiesis System using Decellularized Bone Marrow
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Abstract: The function of the hematopoietic stem cells (HSCs) is known to be maintained in the hematopoietic stem cell
niche. In the hematopoietic stem cell niche, it is also well known that the proliferation and differentiation of HSCs are
regulated by biological substances secreted from various supporting cells. On the other hand, the role of the structural
factor such as 3-D structure, surface elasticity and surface roughness of the niche are not fully understood. In order to
regenerate the hematopoietic functions, the understanding and the regeneration method of hematopoietic stem cell niche
are indispensable. In this study, we attempted to construct the artificial niche by using decellularized bone marrow and
mesenchymal stem cells (MSCs). MSC is one of the supporting cells and decellularized bone marrow is expected to
provide the 3-D structural template of the artificial niche. Here, we investigate the construction of the artificial niche in

vitro.
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JaDBEREIZ KX S BT 5 2 LN FEEDN-> TETNED,
i = > FiFiE S EPE & e st~ N Y v 7 2 (ECM)
THRENTWS, BN TN ST 28 08 1k
e B OERCMEERIE L TV EEbilTng
N, ZRTEECE R R L E= v T ORI
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AL DI Z bR L LAt B & . 2L E %
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2-1 BifARa it 8 D/ER

7 e OYERRE S & AL 8 mm, R E 3 mm I IE LT,
RETEMEAEICE L CiE, 2 E T OE M 1 T A
R 23S STV S TritonX-100 % 72 1@ L SDS
(RTINS R Y v o) 2HWEEYD 2 #eisA
L7, EEKEREEICE L CE, EEKERINLEE 2 H
V10 °CL 10,000 KUE O ERKERINE 10 53 FATV, f
W 2R U=, D%, DNase & A LEH A KIZIREL,
R VeE % 37°C, MEBREE FC4 BTV, MIakE % kR
£ LT, FDO%. 80 %7 L a— LIKIEIZIEIE L. IEEIE
L7, #H%L=pibaiEiz, ~~hrx ) or—og v
VY EERTE T EMSEBLZE, 8L Picogreen I XD
DNA & 5 C L ia b 2 34 L 72,
2-2 HAaEE

Bon B bR, 2 EEE G T 51 FeX
T REA N BTCPEAK . BLOEES FERY =F L
YEILRICE NEBEREMAE (5X10°cells) ZHEREL 72,
BEHIZIX 10 % Fetal bovine serum, 100 U/ml penicillin,
100pg/ml streptomycin % 44 Dulbecco’s modified essential
medium (DMEM) ZH Wz, #fE% 1 BEICT ALY 7%
AT 7 B —BREOEBIONY hX V) r—x2 Vg
T, AUlRER A M L7z, MilaiEE% 3 B B ISk A 4
{LFFEREHICO Y B2, MbFEE 2T/, £72. 6 HA
BELOI0AHICY 7 H A L RT-PCRIZ CEAGF 1T A SR
Mrafroilz, RBEMIIEANEM,Ea > e —1 Lt LT
GAPDH % iV B3~ — I — Tdh % Alkaline Phosphatase,
RUNX2, Osteopontin, JEi~— 4 —T&% %5 FABP4 O 5 F&
HOBBTE#ENE L, ZNENOT 7 A4 ~—FE%
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Table.1 Primer Sequences for RT-PCR

Gene Primer Sequences (5'-3")

GAPDH AGCCGCATCTTCTTTTGCGTC
TCATATTTGGCAGGTTTTTCT

ALP TGGAGCTTCAGAAGCTCAACACCA
ATCTCGTTGTCTGAGTACCAGTCC

RUNX2 CAGTTCCCAAGCATTTCATCC
TCAATATGGTCGCCAAACAG

Osteopontin CTAGGCATCACCTGTGCCATACC
CAGTGACCAGTTCATCAGATTCATC

FABP4 TGGTTGATTTTCCATCCCAT
TACTGGGCCAGGAATTTGAC
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Fig. 1 Histological images of bone marrow. (A): Native bone
marrow, (B): Decellularized bone marrow treated by HHP, (C):
Decellularized bone marrow treated by TritonX-100, (D):
Decellularized bone marrow treated by SDS.
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Fig. 2 Photographic images of hMSCs stained by Alkaline
Phosphatase staining. (A): Decellularized bone marrow treated
by SDS, (B): Decellularized bone marrow treated by HHP, (C):
Ceramic composite scaffold that contains hydroxyapatite and

B-tricalciumphosphate, (D): Polyethylene sponge.
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