Reconstituting the blood system isimportantin Lineage tracking can be done invivo ... can trace where cells come from and

a clinical setting but this maybe not be stem cell where they go. Called Cre-Lox recombination:
function in normal setting. How to testthisin *  Site-specificrecombinase technology, allowing the targeting of a specific
vivo with no transplantation? sequence of DNA

* Cre recombinase protein catalyses the recombination of DNA between
specificsites called loxP sequences. GFP expressed when this occurs.

Thiswontwork forSC lineage tracking, as SC
have no specificCre and no one SC marker. tﬂfgt‘t _ DFF _

For SCsneed to use transposons which are geneticelements that are
movable when transposaseis expressed.
* g.g transposoninsertedinto embryointo chr9, so whole mouse
has itin chr9 in everycell.
* Whentransposaseis expressed, the transposon 'hops'out of Chr
9 andinto anotherchr.
* Ineveryindividualcellitisina differentlocation.

Insertindividual transposons into all 5Cs and progenitors of the bone marrow. The transposons will go onto be inalmost every cell in the
blood system. Waita few monthsand then look at all the adult cell types. If the SC model istrue, then all cells will be marker with
transposon from the SCs. BUT actually shows thatall the re-generating blood cells are not from SCs! The progenitors are doing the
regeneration. (the progenitors are not self renewing, but come inwaves). In normal physiological settings, the SCs are thought to be short
lived and lay down big pools of progenitors.

Testthisagain, but ina transplant setting. Label all cells, but just transplant SCs. The S5Cs now recapitulate the whole blood system, which
it didn'tdoin normal situations! Transplant just progenitors and the transplant fails!

So the SC definition of regenerating wholeblood This also has been
system is the [ NSIEIRC =finition of a HSC. In normal Progenitor=cell that fﬂm.the
physiclogy haematopoiesis SC are doing nothing...the —B 5C do not
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number of geneticeventsin SC or their daughters.
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cells re-initiate/ maintain tumour.

Deconstructing the cancer stem cell hypothesis: / \
= ‘Cancer stem cell = normal stem cell” '.. ;
- . e o$00°
* Key idea is that cancer is organised as a cellular differentiation hierarchy '
At its root is a self-renewing cell which maintains the cancer clone @O Ll
« Extent of differentiation depends on stningency of differentiation arsest but B Il
maost cells probably not cancer stem cells e can't re-initiate the discase Turor grow | p——

Implication - which cells do you target in therapy”
« Natural history of cancer clone

1) Cell in which 1st hit occurs must persist -
longevity/self renewal capacity (native or acquired)
If this is in a true stem cell (functionally neutral) to the daughtercells.
2) Cell in which 1st hit has biglogical impact (downstream cell)
Selective advantage (pre-leukaemic clone at risk for 2nd hit)
3) Cancer stem cell (2nd hitf) which can sustain/re-initiale cancer clone
4) Tumour bulk - most likely differentiated derivative with limited
sell-renewal capacity

Meedtotargetthe original stem cell
as can keep self renewing, compared



