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A glossary for stem-cell biology*

Cancer cell of origin
Precancerous cell that gives rise to a cancer stem cell. May be a

Stem cells are characterized by extensive self-renewal. Many have multi-
lineage differentiation potential. These properties enable them to generate
functional tissues during development and to regenerate these tissues follow-
ing injury or degenerative processes. Stem-cell fate is regulated by the com-
bination of extrinsic and intrinsic signals, many of which are poorly under-
stood. An understanding of the molecular mechanisms that govern stem-cell
fate and the identification of specific stem-cell markers is of fundamental
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significance in cell and developmental biology and has important biomedical
applications. Cancer researchers have been particularly interested in stem
cells as recent data have indicated that several tumour types, including
germ-cell, breast, brain, haematopoietic and prostate tumours, are probably
maintained by cancer stem cells. It is now the goal of several cancer research
laboratories to identify definitive markers of tumour stem cells and to find
therapeutic targets that will specifically eradicate these cells.
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mutated stem cell, or a committed progenitor that has acquired ( > TCr Eionfa//Wa.tt's homepages: httl;’]Z/ﬁWWV}/-iSCb-CaE}-laC-/Uk/fVl\;aFCtl~ht'/T1[ |

self-renewal capacity through mutation. ) ttp://science.cancerresearchuk.org/research/loc/cambridge
e f FGF, > ccri/wattf

CEEIEny .. Notch Kevin Eggan is at the Department of Molecular and Cell Biology,
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cancer stem cell. Ectoderm Neural stem cells . . . arvard University, 7 Divinity Ave, Room 437, Cambridge,

EctoV. CCND1, LHX2, PAX6, SOX2 Brain Skin and hair Massachusetts, 02138, USA.

Cancer stem cell ’ Bul Kevin Eggan's homepage: http://www.mcb.harvard.edu/Eggan
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producing differentiated progeny that form the bulk of the N-200 stem cells stem cells

cancer. Cancer stem cells identified in leukaemias and certain
solid tumours are critical therapeutic targets.
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BMI1, CD133, HSAlo, nestin,
Notch pathway, PNALo,
SHH pathway, SSEAL,

o6-integrin, B1-integrin,
CD34, CD200, Dkk3 and Wif1
expression, K15, SHH pathway,
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contributes to tissue formation. In some cases they generate - P (Sox2-0CT4) @ANOCD Ss y _— infancy. Several genes and signalling pathways
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Lineage priming
Promiscuous expression in stem cells of genes associated with
differentiation programmes.

Niche
Cellular microenvironment providing support and stimuli
necessary to sustain self-renewal.

Plasticity
Unproven notion that tissue stem cells may broaden potency in
response to physiological demands or insults.

Trophectoderm

ES cell

Primitive
endoderm

A-fetoprotein,
albumin, Gtar

A6, CD34%, Scal®,

Brain tumour stem cells
BMI1, CD133+

Squamous cell carcinoma
stem cells
Deregulated integrin

cancer. Surface markers can be used in
conjunction with assays such as self renewal

in vitro or transplantation in vivo to identify
potential tumour stem cells, although in
isolation they are not definitive. The six yellow
boxes show some of these attributes and the
tumours with which they have been associated.
They are not intended to show definitive cancer
stem-cell markers.

Potency Zyg°te y Gastrula B I expression, Notch,
The range of commitment options available to a cell. . ’ N » Pancreas Pancreas-derived SHH, Wnt activation
Totipotent ; ,, Insulin, multipotent Abcam
Sufficient to form entire organism. Totipotency is seen in zygote ! ! PAX4, precursors Breast cancer stem cells
and plant meristem cells; not demonstrated for any vertebrate : i PDX1 BMI1, CD24-/lo, CD44+, Stem-cell antibodies you can rely on!
stem cell. | l Wnt pathway active, . . . .
Pluripotent —_— SHH pathway active? Abcam supplies primary and secondary antibodies
Able to form all the body’s cell lineages, including germ cells, and reagents to researchers worldwide. We ship
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Forms a single lineage. Example: spermatogonial stem cells. 2§I[Z:AS3(/):(%I'RSAS§/§X BMIL, CD347, CD38" * Embryonic germ cells
Progenitor cell ’ ) e Endothelial progenitors
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daughter equivalent to the mother cell with latent capacity for
differentiation. This is the defining property of stem cells.

Stem cell
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may not be committed and may retain self-renewal.

*We are grateful to Austin Smith for his permission to reproduce the
stem-cell glossary, which was produced in association with the European
Consortium for Stem Cell Research. For the full glossary, see:

Smith, A. A glossary for stem-cell biology. Nature 441, 1060 (2006).

ISL1, islet-1; JAK, Janus kinase;

vascular endothelial growth factor.
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Haemangioblast

CD31, FLK1, FLT1, TIE1, TIE2
VE-cadherin, VEGF

publication references. Visit our website today and
see for yourself:
www.abcam.com/stemcells
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