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A: Schema of the protocols for acquiring a cell population committed to the SMC lineage among bone marrow stromal cells. Briefly,
bone marrow stromal cells that appeared 5 days after the seeding of bone marrow cells were transfected with a human SM22o. pro-
moter/GFP construct. GFP expression was detectable 5 days after the transfection in about 2% of bone marrow stromal cells (panel b).
Bar indicates 100 um.

B: BM-derived SMCs expresso.-SM actin. BM SCs (bone marrow stromal cells at Ow, panel @) are not stained by anti-o-SM actin an-
tibody. BM-derived SMCs (4w, panel b) are stained by anti-o-SM actin antibody. Bulk-stromal cells (4w, panel ¢) are not stained by
anti-a-SM actin antibody. Bars are 100 um.

C: BM-derived SMCs express calponin and SM-MHC. Barsindicate 100 um.
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Figure4 BM-derived SMCs show [Ca®]; responseto Ang Il.
The graph represents typical records showing the time course
of [Ca®]i in BM-derived SMCs (4w, black line) and bulk-
stromal cells (4w, gray line). Fura-2-AM-loaded cells were
exposed to Ang |1 between 30 and 90 sec.
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Figure5 BM-derived SMCs show contraction
in response to Ang Il. The pictures represent
cells before and 45 min after exposure to Ang |1.
8 A: BM-derived SMCs (4w) show changes in
| shape and sequential directional movement.

B: Bulk-stromal cells (4w) show only non-
directional movement. Bars are 100 um.
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We and others have reported from morphological examination that smooth muscle-like cells may be differentiated
from bone marrow stromal cells (BMSCs). However, few studies have addressed whether the differentiated smooth muscle-
like cells (BMSC-derived SMCg) also possess the functional properties of SMCs. We conducted physiological study to
characterize BMSC-derived SMCs. To investigate whether BM SC-derived SMCs exhibit functional SMC properties, we
measured Ca?* and K* currents in BMSC-derived SMCs using the whole-cell patch-clamp method. The cells showed L-
type Ca®* channe currents, T-type Ca® channel currents, Ca?*-activated K* channel (K¢, currents and delayed rectifier K*
channel (Ky) currents. We also examined agonist-evoked [Ca?'); trandents in BMSC-derived SMCs using fura-2 imaging.
Formation of [Ca®]; trandients was observed in the cells in response to SMC-specific agonists such as bradykinin (1 uM),
angiotensin |1 (100 nM) or 60 mM KCI. Finally, we assessed agonist-evoked contraction in BMSC-derived SMCs using a
video camera. In response to SMC-specific agonists, the cells showed contraction-like movement, i.e., change in shape and
sequential movement. BMSC-derived SMCs exhibit the functional and physiological properties of SMCs. Since BMSCs
have the potential to differentiate into functional SVICs, they can be reliable and expandable SMC sources for the construc-
tion of tissue-engineered vascular grafts. (3 Jpn Call Angiol, 2008, 48: 299-306)
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