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In addition to infectious diseases, life-style related diseases become a more common reason for medication of
elderly people than ever. Dysfunction of organsis an underlying cause of these diseases. Progressive aging of
society urges usto find cures for this type of diseases. Taking advantage of versatile differentiation potentials
in stem cells, researchers are attempting a functional restoration of damaged tissues and/or organs. Laser
technology has provided such a powerful tool for the study of hematopoietic stem cellsat asingle-cell level as
fluorescence activated cell sorter (FACS). However, many unanswered questions remain for understanding
how growth and differentiation of stem cells are regulated and can be manipulated. Taking cartilage formation
and repair by mesenchymal stem cells as amodel, we explore possible applications of laser technology for the

study of tissue stem cells at asingle-cell level.
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Fig. 1 Restriction of cell-fates during embryonic devel op-
ment. Embryonic stem cell lines are established from
inner cell mass of blastocyst.
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Fig. 2 The cell-lineage diagram of hematopoietic stem cells that giveriseto avariety of mature blood cells.

100

L—=%—ff5t 20044F2H



LEHOVEDF, L-F—HIRICA) L2 ADPKE
W, MERHRE R 2 ORISR I TR S BRI TR B I
AT A EIIREETH L. LaL, £ oMinkm
~ = —=AREE SN, TIITHT HIFENPURD 2 L
TWh., 22T, ¥—h—IIhd a0k etk
ERFMMALT, S bMlE &2 FERWICERT 52 L 25T
& 5. FACS (fluorescence-activated cell sorter) & Fj\2 5 &,

COE)ITER LMo BE T A L
T, HAIRICL —F - — 2% 4 TTHRAMEEITV
BOMBEGHNT 5 EATEL(Fig. 3). TOLH %
L — =375, MBI X 9 123 2 tifiig L X
WCHLIEE 25l L 72D 3Bl L72) §5 2 & 2T HE

L7-0T, BETIE, Mgk omse TTk@%%?
BLhoTwnh,
o]
Cells in suspension are tagged
with fluorescent markers specific
for undifferentiated stem cells.
Laser beam passes O

Labeled cells are sent under pressure
through a small nozzle and pass
through an electric field.

QQ
N

800

through one cell.

& |
e

Fig. 3 Fluorescence activated cell sorter (FACS). FACSen-
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Fig. 4 Mesenchymal stem cellsin bone marrow.
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Fig. 5 Repair modes of full-thickness defects of articular cartilage.
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Fig. 6 Activation of somatic stem cells during tissue repair.
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Fig. 8 Chondrogenic differentiation of mouse ATDCS cells.
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Fig. 9 Putative signaling network underlying the controlled
growth and differentiation of ATDCS cells.
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