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Abstract This work was to study the phenotype and osteogenic differentiation potential of hAFSCs (human
amniotic fluid derived stem cells) and hBMSCs (human bone marrow mesenchymal stem cells). hAFSCs and hBM-
SCs were separated and cultured in vitro. Cellular phenotype was compared by light microscope, CCK-8 assessment,
flow cytometry and gene-chip analysis. Then, the osteogenic capability of both cells was assessed with ALP (alkaline
phosphatase) and ARS (alizarin red S) staining, Real-time PCR and cytoimmunofluorescence staining. Furthermore,
an ectopic osteogenic model of nude mice was used for estimating the in vivo osteogenesis capacity of both cells.

Statistical analysis was performed using SPSS 16.0 software package. Both hAFSCs and hBMSCs showed spread
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spindle-like morphology, similar proliferation, and expression of CD90, CD105. ALP and ARS staining indicated the

progressively increased ALP activity and mineralization under osteogenic induction, while the mRNA expression of
RUNX2, OSX, COLI, ALP, OPN were also increased. Gene chip analysis indicated that there were differences in gene

expression between hAFSCs and hBMSCs in terms of cell adhesion and inflammation. The in vivo study in nude mice

demonstrated that hAFSCs and hBMSCs possessed similar differentiation potential of osteogenesis. In conclusion,

hAFSCs and hBMSCs demonstrated similar morphology, proliferation and capacity of osteogenesis.
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(A)\ SNBSS (B) CCK-8
3 2.5
j 2.0
‘ 0 g -»- hAFSCs
; El 1.5 -= hBMSCs
7 Z1.0
W 0.5
g Z 0+ T
, ‘ 200 pm 200 pm 5 3 T
b X AR Days
hAFSCs hBMSCs
© CD90 CD105 CD34 HLA-dr CD45
90.5% 87.1% 0.5% 0.7% 0.2%
hBMSCs “ ' ' ' I
96.0% 44.1% 0.1% 0.5% 0.6%

A A

A: hAFSCs 5hBMSCs{ITENCEEM T 2 28 R A0 45, B: hAFSCs 5hBMSCs4H B 7 515, C: hAFSCs 5 hBMSCs K3 4B /347 -
A: both hAFSCs and hBMSCs showing spindle-like morphology under optical microscope; B: proliferation analysis of hAFSCs and hBMSCs; C: Flow

cytometric analysis of hAFSCs and hBMSCs.

El1l hAFSCsRILL ShBMSCsHRI{LAIFREY
Fig.1 HAFSCs and hBMSCs showing similar cell phenotype
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Ar ZRFERHE; By B HXC. F. I R B ZREFGOE S, D G: T & B % 55 KKEGGHE B D fig, hAFSCs 5hBMSCs* Lt .
A: heatmap among differential genes; B,E,H and C,F,I: down-regulated and up-regulated differential genes of GO enrichment; D,G: down-regulated and
up-regulated differential genes of KEGG pathway function, hAFSCs vs hBMSCs.
E2 hAFSCs5hBMSCsHIGOFIKEGG A #T
Fig.2 Analysis of GO and KEGG between hAFSCs and hBMSCs
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hAFSCs hBMSCs

(A)

Control

200 pm 200 pm

®)

Stimulate

hAFSCs

(D)

hBMSCs

L R
A. B: 3R S AhAFSCs ShBMSCsii 77 108 J5 i) 4 53, T (4 ADAPI, £L 5 NOPN, 4% (5 JyRunx2; C. D: hAFSCs JzhBMSCsHJALP#
N ZEAT, RUCHRTRRALES R, ¥ A5 10R) M RGO B4, WRRAFE2UR, 52415821 K).
A,B: immunofluorescence staining of hAFSCs and hBMSCs in the control and the induction group cultured after 10 days performed the blue, red and
green fluorescence indicating DAPI, OPN and Runx2, respectively; C,D: hAFSCs and hBMSCs’ ALP staining (from L to R, the control group at 5 days,
the induction group at 5 days and 10 days) and Alizarin Red staining (the control group and the induction group at 21 days).
B3 hAFSCs5hBMSCsil & F L ELES
Fig.3 Comparison of osteogenic differentiation between hAFSCs and hBMSCs

OPN ) osx COL 1
15 " 10 = hAFSCs OS
* = =] o
o ki = =3 =3 hAFSCs UN
z ] = onarscsos 26 =1 hAFSCs OS £ = hBMSCs 08
10 ’ g @ hAFSCs UN £6 BMSCs
8 7 mm hAFSCs UN En S 2 m hBMSCs UN
Z ’ hBMSCs 08 & hBMSCs OS 54
a 5 * g hBMSCs UN = hBMSCs UN &
5 g 42 =g
H N
H \
H AN 0 0
¢ RUNX2 ’s.
%
2 =204
€ . B hAFSCs 08 £ 7 % B3 hAFSCsOS
3 T B hAFSCs UN .2 157 g « B T hAFSCSUN
] £ @ hBMSCs 0S5 0] « *Uoa ] hBMSCs 0S
3 H mMscsUN - = [h 2 g e H R hBMSCs UN
E 51H g H 0N
H H B H UN
AN HE Y oLE H Hem 4N
> N
S o N
& & S
Q Q INM

7% S 4LOS) AN R 4L (UN)H [FThAFSCs 5 hBMSCs £ 15 723 7. 10K JGOPN. OSX. RUNX2. ALP. COL I'{)FiE {1, *P<0.05, 5hBMSCs
UNZH LE % ns: P>0.05, S5hBMSCs UNZH EL 4

The expression of OPN, OSX, RUNX2, ALP, COL I in hAFSCs and hBMSCs of the control and induction group at 3,7,10 days. *P<0.05 compared with
hBMSCs UN group; n.s.: P>0.05 compared with hBMSCs UN group.

[#l4 Real-time PCRZ R
Fig.4 Results of Real-time PCR
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hAFSCs+B-TCP  hBMSCs+B-TCP

B-TCP

o

CD68 OCN

200 pm

200 um

200 pm

)
Sner=Ts

AR BN ) YR 5 S i f y e =S S
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