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Clonal Heterogeneity of Human Bone Marrow-Derived Stromal Cells

Ho Sun Jung, M.D.*, Yun HeeKim, M.S* ', In Hye Shim, M.S* T,
Seung Hwan Han, M.D.*, Jin Woo Lee, Ph.D.* '

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

Purpose: The isolated human bone marrow-derived stromal cells (BM SCs) were expanded and showed mul-
tipotentiality for differentiation to both adipocytes and osteoblasts. We selected the multiple clones and charac-
terized their proliferation potentials, surface markers and differentiation potentials.

Materials and Methods: BMSCs were isolated from bone marrow. After forming colonies, colonies were
selected and cultured. We performed MTT assay and FACS. Cultured colonies were differentiated into
adipocyte and osteobl ast.

Results: BMSCs were isolated and plated in tissue-culture dishes. The number of clones was about 30.
Clones were divided into three groups. Group | was round and small in size, and showed rapid proliferation.
Group Il showed similar pattern in cell size and proliferation with group | clones during early passage. But,
after 4 passages, the clones became flat and larger cells and showed slower proliferation. Finally, group Il
clones were flat and large cells and replicated slowly in early passage. Group | was fibroblastic in morphology,
but Group Il changed to flat and larger cells after passage 4. FACS and proliferation assay were performed at
passage 5. Group | and Group Il cells differed in their expression of the cell-surface epitopes, CD29 and
CD105. Group | cellswere differentiated into adipocytes better than Group |1 cells.

Conclusion: In this study, these results indicated that cell surface markers were expressed differently for
clones having different differentiation properties. These clonal BMSCs may aso be used for the identification
of lineage-determining factors.
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Fig. 1. Formation of colony of human bone marrow-derived stromal cells. Cultured human BMSCs are shown (A).
Formed colonies were stained by crystal violet at 7 days of culture (B).
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Fig. 2. Results of prollferatlon assay by MTT method (A) and the morphology change of the cloned ceIIs (B) are
shown. Clones were grouped dependent on proliferation rate.
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Fig. 3. FACS analysis was done for the cell of each group. (A). Dual-color flow cytometric analysis of CD105/CD34
and CD29/14. Passage 5 cells of each clone were incubated with antibodies of CD105, CD29, CD34, or CD14
and assayed by FACS. (B). Granule (Y axis) and cell size (X axis) were compared between group | and 11.
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Fig. 4. Differentiation of isolated clones is shown. (A). Adipogenesis and osteogenesis. Each clone were incubated
until confluency in culture medium and then transferred to adipogenic or osteogenic medium for 14 days. Iso-
lated clones were stained by Oil red O, Alizarin red S, and Von kossa solution. (B). The degree of differentia-
tion was determined by destaining.
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