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What is a stem cell?

A cell that can turn into a variety of different cell types

Can make more of itself = SELF-RENEWAL
Can make various cell types = MULTIPOTENCY



What is a stem cell?

undifferentiated

Can make more of itself = SELF-RENEWAL
Can make various cell types = MULTIPOTENCY



Stem cells in the intestine

Small intestine Colon

Nature Reviews | Molecular Cell Biology
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Chimeric mice

Mice that are comprised of 

two or more populations 

of genetically distinct cells.

Adult stem cell origins in the intestine. 

ex vivo

chimeric mice

Figure 1 | Epithelial self-renewal in the intestinal epithelium. a  In the small intestine (the structural organization of which 

is shown in the scanning electron micrograph in the left panel), LGR5+ (Leu-rich repeat-containing G protein-coupled 

receptor 5-expressing) crypt base columnar (CBC) stem cells are intercalated with Paneth cells at the crypt base (middle 

panel). These stem cells continuously generate rapidly proliferating transit-amplifying (TA) cells, which occupy the remainder 

of the crypt. TA cells differentiate into the various functional cells on the villi (enterocytes, tuft cells, goblet cells and 

enteroendocrine cells) to replace the epithelial cells being lost via anoikis at the villus tip. The +4 óreserveô stem cells (which 

occupy the fourth position from the crypt base) can restore the LGR5+ CBC stem cell compartment following injury. This 

differentiating hierarchy is shown in the tree on the right panel. Epithelial turnover occurs every 3ï5 days. New Paneth cells 

are supplied from the TA cells every 3ï6 weeks. b  In the colon (the structural organization of which is shown in the scanning 

electron micrograph in left panel), LGR5+ stem cells at the crypt base generate rapidly proliferating TA cells in the lower half of 

the crypt (middle panel). TA cells subsequently differentiate into the mature lineages of the surface epithelium (goblet cells, 

enterocytes, enteroendocrine cells and tuft cells), as shown in the lineage tree on the right panel. Epithelial turnover occurs 

every 5ï7 days. Images in parts  a and b are reproduced, with permission, from REF. 123  Wiley (1986)
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How we study intestinal stem cells

Inject drug Turn 1 stem cell red Follow it over time



How we study intestinal stem cells

Å Label stem cells in red

Å Follow them over time

Å Create model of stem cell behaviour

Blue ςcell borders
Green ςbottom of the crypt
Red ςstem cells



There are 7 stem cells in each mouse colon 
crypt

Kozaret al., 2013 Cell Stem Cell

Partially populated crypt Wholly populated crypt 

PPC WPC

Number of stem cells/crypt: 7


