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Germ-layer and lineage-restricted stem/progenttors regenerate the mouse diglt tip
Rinkevich Y, Lindau P, Ueno H, Longaker MT, Weisman IL. Nature 476: 409-414 (2011)

A wide range of tissue stem/progenitor cells contribute towards the restoration of
the mouse distal digit
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Holstege H et al. Somatic mutations found in the healthy blood compartment of a 115-yr-old woman demonstrate
oligoclonal hematopoiesis. Genome Res. 2014 May;24(5):733-42.
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Most hematopoietic stem cells may have died from 'stem cell exhaustion,'
reaching the upper limit of stem cell divisions."

3

Stem cell exhaustion is a likely cause of death at very old ages?
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INGDBAE

REDHE

‘ Differentiated cells: RRIEER. FE ‘
ﬁ HEL. TOMBICHMET S

Transit amplifying cells (TA cells; short-lived)

ﬂ SHEU. TA cellsfitia

Lgre* Intermediate stem cell population
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Barker N & Clevers H, Gastroenterology 138:1681-1696 (2010) FH28E11A1E mEE2
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Generate 16~32 cells/TA cell/day
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~15 cells at a crypt bottom
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Lgr5* cells
Multipotent stem cells at crypt bottom

I[ Marked Lgr5* cells persist for the lifetime of a mouse ]I
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Lgr5* cells
Quiescent, rarely dividing

de Lau W et al. Genes Dev. 2014;28:305-316
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Ella (Stem Cells) FEMEENSHBY -  Pluripotent stem cells
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Pluripotent stem cells

«  Embryonic stem (ES) cells £ (Morula)
* induced Pluripotent Stem (iPS) cells
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Embryonic tissues (pluripotent)
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Stem cells BEEE (Blastosphere)
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Induced-Pluripotent Stem Cells — iPS#Ha t NMPS#iRa
20064E8H

:nduc;}lon of Félurgpoter_ﬂ Stednk gelltls D S et EED I EMNTET Human ES cells Human iPS cells
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tumors containing  variety of tissues from all

rm layers.
tocysts, PS colls contributed to mouso ombry-

. These data demonstrate
that pluripotent stem cells can be directly ger
erated from fibroblast cultures by the adition
of only a fow defined factors.

WTRODUCTION

2 of ES coll enty co0 Tab

SUMMARY issues is to induce pluripotent status in somatic cells by
direct reprogramming (Yamanaka, 2007).

iing of di iated hu- We showed that induced pluripotent stem (PS) cells

man somatic cells into a pluripotent state would ~ can be generated from mouse embryonic fibroblasts
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The Nobel Prize in Physiology or Medicine 2012

was awarded jointly to Sir John B. Gurdon and Shinya Yamanaka

"for the discovery that mature cells can be reprogrammed to become pluripotent"
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reprogramming reprogramming
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(1) Somatic cell nuclear transfer {4#fif21%#4# (Cloning)
REEVICHEMROZEBIET 3 LBEFRMMIELEND

Differentiated cells retain the same genetic information as early embryonic cells

1975: cloned frogs <— Prof. J. B. Gurdon# T/L O K& #lia#%i51E
1996: cloned sheep “Dolly” <— Dr. I. Wilmut®ZLER{HFa %S 1E

(2)  Pluripotent stem cell lines such as ES cells DFFZEHEA TWL
(3) WHtEEFFPREIhTWE

(4) EBETF (transcription factors) H\HBIDESRED "Master gene”

MyoD (1987):  Formation of myofibers in fibroblasts
C/EBPa. (2004): B & T lymphocytes to macrophages
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