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Table 1 Experimental design

Groups Oxygen tension

Cell type

SCF 20 wg/L LIF 1 IL-6
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20%
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hOB+HSPC

HSPC
hOB

hOB+HSPC

HSPC
hOB
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Fig. 1 Morphology of coculture of HSPCs with encapsulated osteoblasts and expansion of nucleated cells during culture

FFYEL AT
2 & R

2.1 B4Ry 1

TOREA T 40 A 5 R i 40 ) L R R A 1a
FioR, TUERFR A AT 1L fAar, DRI AT LSS 3 B K
I8 M40 M AE PR R IR, A 5 i 40 A 3 2 1
PRESRTHALSS . R 2 s 3 B (17 b T Jlads if A2 25
REDX, 3 .40 i 50 25 2 B rp 7 S DX el s e A K R
W IXPRITEE 2Rk, (A A0 B R an
EEE A E O RGN | A i a2 i )
£ 7% (UCB-NCs) (9 34 % A F]. UCB-NCs 4 1
FEEE 1b iR, ARAIER IR N Al a3 £5
Bk, 58 7(49.0 = 4.6)f%, HEILEIRLS T
(17.7 = 1.2)f%, B'4LF1 B 404 5 (3.3 = 0.5) 5 A0
(1.9 + 02)f%. W& H LR FR A IR EAE A
ZAE, XU THT R 7 22 o i 4 SRR I, 20k
B4l il GAC # % (1) it A% UCB-NCs 4 14 45 1. 3%
SEMA(F 11352=408.65 Py < 0.05), TARESAFXS
UCB-NCs [ 4 3 5% mi A W2 3. S5 45 ik R W,
AR AR P 4~ FRalifFAc O, &k,
FEANHE I 4 7 UCB-NCs (98868 7, ki
2 i GAC T A BE 8 4 UCB-NCs B 24~
B ARV AR BN SRR B AL ¢ AL, I
SR BB > tons), BIILHEIRI, K
WPEE AT R . AR R IR ¢ NIRRT
toors AT AT 22 5. U WG AEU45 1 A 008 ) 8 1l 7
4 i e 2 5K (3 i S FRAE A, UCB-NCs 714
R A M 2L R PR b e 2

(b)

D
(=
T

'|: kK

wn
(=
T

3k

3k

S
S

Total nucleated cell fold expansion
w
S

20 .
10+
0
A A B’ B
Groups

(a) Coculture of HSPCs and encapsulated osteoblasts (M: Microcapsules, H: HSPCs, O: Osteoblasts). (b) Expansion of nucleated cells after one week of

culture, nucleated cells’expanding fold. A’: HSPCs were co-cultured with osteoblasts under hypoxic condition (5%). A: HSPCs were co-cultured with

osteoblasts under normoxic condition (20%). B’: HSPCs were cultured under hypoxic condition. B: HSPCs were cultured under normoxic condition.

**p<0.01.
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Table 2 CD34* cell concentration change
Groups CD34* cell concentration before culture CD34* cell concentration after culture Expanding fold
A’ 1.9% 3.4% 87.6 + 8.3
B 1.9% 1.3% 22+03
A 1.9% 1.6% 149+ 1.0
B 1.9% 0.4% 04=+0
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Fig. 2 CFU fold expansion
Nucleated cells obtained from different culture conditions were cultured
in Methyl cellulose semisolid medium two weeks to detect their colony-
forming ability. **P < 0.01. : 5%+HSPC+hOB(A’); O : 5%+HSPC
(B’); W : 20%+HSPC+hOB(A); A : 20%+HSPC(B).
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Fig. 3 IL-6 concentration variation curve
The concentration of IL-6 was measured with IL-6 ELISA Kit.e— e: 5%
+HSPC+hOB; A—A: 5%+HSPC; m—m: 5%+hOB; 0o—o0: 20%+HSPC+
hOB; A—A: 20%+HSPC;0—0: 20%+hOB.
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Fig. 4 LIF concentration variation curve
The concentration of LIF was measured with LIF ELISA Kit. e—e:
5% +HSPC +hOB; A—A : 5% +HSPC;m—nm : 5% +hOB; o—o: 20% +
HSPC+hOB;A—A : 20%+HSPC;0—0: 20%+hOB.
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O AL V% H 3% K 1 (granulocyte-colony-stimulating factor,
G-CSF). 1 40 Jfg 4k % %) ¥ P -7 (macrophage-
colony-stimulating factor, M-CSF ). GM-CSF. [
% 1 (interleukin 1, IL-1), [ IfiL %5 30 %) & 5
(leukemia inhibitory factor, LIF) fl 1 4 & 6
(interlenkin 6, IL-6)%.
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Microencapsulated Osteoblasts Support Hematopoietic Stem/Progenitor
Cell Expansion in Hypoxic Environment”

SONG Ke-Dong", LIU Tian-Qing"", ZHAO Guo-Feng", WU Shuang"”, FANG Mei-Yun?,
SHI Fang-Xin?, ZHU Li-Li¥, MA Xue-Hu", CUI Zhan-Feng?
(" Dalian R&D Center for Stem Cell and Tissue Engineering, State Key Laboratory of Fine Chemicals,
Ddlian University of Technology, Dalian 116024, China;
2 Department of Hematology, First Affiliated Hospital, Dalian Medical University, Dalian 116011, China;
? Department of Obstetrics and Gynecology, First Affiliated Hospital, Dalian Medical University, Dalian 116011, China;
Y Department of Engineering Science, Oxford University, Parks Road, Oxford OX1 3PJ, UK)

Abstract Microencapsulated osteoblasts were cocultured with hematopoietic stem/progenitor cells (HSPCs)
under hematopoietic niche oxygen concentration to investigate the promoting effort of hematopoietic
microenvironment on the expansion of umbilical cord blood HSPCs. The osteobalsts were isolated from human
iliac bone and cultured, the third passage of osteoblasts at a density of 8 x10° cells/ml were encapsulated in
gelatin-alginiate-chitosan (GAC) beads with a diameter of 0.5 mm by the polyelectrolyte-complexation method.
Three groups of cells were cultured in 5% oxygen incubator, A’ group with microencapsulated osteoblasts and
hematopoietic cells, B’ with only hematopoietic cells and C" with only microencapsulated osteoblasts. Meanwhile,
the similarly grouped cells were cultured under 20% oxygen condition, named as A, B and C groups, respectively.
The expansion of HSPCs was evaluated by flow cytometry analysis and colony-forming assays. And the
concentrations of two kinds of cytokines, LIF and IL-6, were tested to investigate the mechanism of osteoblast's
action. The results showed that human osteoblasts dispersed uniformly and grew well in microbeads. There were
amount of micro holes in the beads for nutrients transmission. Lots of hematopoietic cells adhered weakly on the
surface of microbeads. After 7 days of culture, the hematopoietic cell expansion folds were (49.0 +4.6), (3.3 + 0.5),
(17.7 £ 1.2) and (1.9 + 0.2) respectively for group A’, B’, A and B. And CD34" cells in groups A’, B’ and A were
expanded (87.6 + 8.3)-fold, (2.2 + 0.3)-fold and (14.9 + 1.0)-fold, but CD34" cells in group B descended. CFU-Cs
expansion folds in group A’, B’, A and B were (9.8 £ 0.8), (3.5 + 0.4), (6.9 = 0.7) and (2.6 = 0.2) respectively. It
was indicated that Hypoxic co-culture system could promote HSPCs expansion much more than normoxic
co-culture system and somatic cell-free culture system. IL-6 and LIF concentrations in A’, B’ and C’ were
significantly higher than those in groups A, B and C, which were consistent with their expansion results. Moreover,
microencapsulated osteoblasts could support the expansion of umbilical cord blood HSPCs, especially in 5%
oxygen condition. Osteoblasts lived in low oxygen condition could secrete more cytokines and thus regulate
HSPCs expansion.
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