pISSN 1738-3757 elSSN 2288-8551

Fpus . ) Korean Foot Ankle Soc 2014;18(3):100-107

JI{FAS Orlglnal Arthle http://dx.doi.org/10.14193/jkfas.2014.18.3.100
@ CrossMark

& click for updates

Xpo] 248 MIE 2ot A 2
HEMEY IV HE SH R =

O|A*2, 2| QE*T2 QBT O|TQ*T

*CLN|CHSE ) Q| RHTHOH FHQI ROt A T HMITHO I BK21 B2 A QIOIAATH

Comparison of Efficiency of Self-renewal and Differentiation Potential
in Tendon-derived Mesenchymal Stem Cells Isolated by Magnetic-
activated Cell Sorting Method or Colony Picking Method

Moses Lee*?, Yoorim Choi*"#, Dong Suk Yoon*", Jin Woo Lee* ", Gil Sung Yoon*,
Woo Jin Choi*, Seung Hwan Han*

*Department of Orthopaedic Surgery, Yonsei University College of Medicine,
"Brain Korea 21 PLUS Project for Medical Science, Yonsei University, Seoul, Korea

Purpose: The purpose of this study is to evaluate the efficacy of mesenchymal stem cell (MSC) isolation by the magnetic-activated cell
sorting (MACS) method in tendon tissue-derived cells compared to the colony picking method for isolation of MSCs by picking colony-
forming cells.

Materials and Methods: Human tendon-derived cells were isolated by enzyme digestion using normal tendon tissues from three do-
nors. We used the magnetic kit and well-known MSC markers (CD90 or CD105) to isolate MSCs in tendon-derived cells using MACS.
Cloning cylinders were used to isolate colony-forming cells having MSC characteristics in tendon-derived cells. Colony-forming unit-
fibroblast (CFU-F) assay was used to evaluate the self-renewal capacity of cells isolated using the colony picking method or MACS. For
comparison of differentiation potentials into osteogenic or adipogenic lineage between two groups, alizarin red S and oil red O staining
were performed at 14 days after induction of differentiation in vitro.

Results: Flow cytometry results showed that early passage tendon-derived cells expressed CD44 in 99.13%, CD90 in 56.51%, and CD105
in 86.19%. In the CFU-F assay, CD90+ or CD105+ cells isolated with MACS showed larger colony formation in size than cells isolated
using the colony picking method. We also observed that CD90+ or CD105+ cells were constantly differentiated into both osteogenic and
adipogenic lineages in cells from all donors, whereas cells isolated using the colony picking method were heterogeneous in differentia-
tion potentials to the osteogenic and adipogenic lineages.

Conclusion: CD90+ or CD105+ cells isolated using MACS showed superior MSC characteristics in the self-renewal and multi-differen-
tiation capacities compared with cells isolated using the colony picking method.
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Figure 1. Identification of mesenchymal stem cell surface marker CD44,
CD90, and CD105 in tendon—derived cells. Flow cytometry analysis of
the expression of cell surface markers related to mesenchymal stem
cells such as CD44, CD90, and CD105 was performed in tendon-
derived cells at passage 2.
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Figure 2. Isolation methods for tendon-derived mesenchymal stem cells. (A) The cell colonies were dissociated by cloning cylinder and each colony
was cultured in growth medium (upper). The isolation method using mesenchymal stem cell surface markers CD90 and CD105 was performed by
magnetic kit (bottom). (B) The cells isolated by magnetic-activated cell sorting using CD90 and CD105 were analyzed by flow cytometry.
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