Quando 1l problema ¢ semplice.....: 1l caso della

ricostituzione del sistema immune nell’ADA-SCID:

Severe combined immuno defincency

.. : Sanque
-Alterazioni nel metabolismo J

delle purine, accumulo Adcrosina Fe——
intracellulare di dAXP e deaminasi infociti

adenosina Cellule NK

‘Difetto nel differenziamento, (7N Linfociti B

nella crescita e nelle funzioni
dei linfociti

Assenza di risposta immune
umorale e cellulare, infezioni
ricorrenti

‘Il fenotipo dipende dal tipo di
mutazione nel gene ADA




Terapia genica dell” ADA-SCID con cellule staminali
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Cellule staminali
del midollo osseo
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When injected into the brain of DOPAdeficient rats, neural
stem cells restore the presence of dopaminergic neurons
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In 1998 we reported that adult mouse bone marrow contains
B cclls that can form skeletal muscle in vivo after BMT

Bone marrow from donor
MLC1/3E-nLacZ mice was
transplanted into lethally
radiated mice

The MILC1/3F LLacZ
restricts reporter
gene expression to
striated muscle.

Blue nuclei (ILacZ+) indicate striated
muscle differentiation of donor cells




Bone marrow transplantation appeared as a
possible therapy for muscular dystrophies

And indeed after one year:
But, in reality only few muscle

Dystrophin expression in the fibers became Dystrophin +
mdx mouse restored
by stem cell transplantation
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Reasons for limited success with BMT

1. The mdx phenotype is less severe than DVID

2. Satellite cells are not impaired by lack of dystrophin

3. Connective tissue may represent a barrier for blood born
progenitors

4. IPocal microcirculation’is reduced in dystrophic muscle

5. Vesselrassociated/circulating progenitors may have evolved for peri-
nataligroythimore than tissue repair:




In certain cases things seem to work

Purified hematopoietic stem cells can differentiate into hepatocytes in vivo
Lagasse et al. Nature Medicine 6, 1129, 2000

Puriiied hematopoietic stem cells irom Rosa 26 mice; fonm new: hepatic
lobules (blue)whentmjected mtorthe portal vem o as FAH=/=mouse that
lacks aliver enzyme andiundergoes massive livernecrosiswhen
deprivedioiameplacementimetabolites nithisicases dONOREEIIS
experience an immediaie seleciive adyvaniave gyer resident calls.




Although stem cells appear able to differentiate in many
different tissues, they are (not yet ?) efficacious in pre-
clinical models for many genetic and acquired diseases.

Why ?

I. Stem cells must be 1in sufficient number within the tissue of
origin (or they must be expandable in vitro).

. Stem cells must be delivered efficaciously to the target
tissue and ' must survive i it.

. Stem cells must present a selective advantage over resident
stemi cells (whenithese ane present).

. Stemi cellsmustdigerentiate mhighipercentage and
mctionallysmicgrateswithim thetarger tissucs




Another example: stem cell appear to improve cardiac function
after an infarct of the myocardium, but the mechanism is unclear.
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Mouse adult stem cells are
Injected into the muscle of
the damaged left ventricular
wall of the mouse heart.

Adult stem cells

Stem cells help
regenerate
damaged
heart muscle.

Damaged
heart muscle
cells

Human adult bone marrow
stem cells are Injected into
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the tall vasculature of a rat. @@

F

The stem cells Induce new blood vessel
formation In the damaged heart muscle
and proliferation of existing vasculature.

Adult stem

New blood
vessels

heart muscle
cells

Figure 9.2. Heart Muscle Repair with Adult Stem Cells.




In uno studio del 2001, I’iniezione di cellule umane del midollo
nel miocardio 1Ischemico Induce neovascolarizzazione, riduce la

morte del miocardiociti e migliora la funzione cardiaca
(Kocher et al. Nature Medicine 7, 430, 2001)

Aumentata vascolarizzazione

CD34+ umane furono iniettate N\

nella regione perinfartuale del
ventricolo sinistro
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Conclusioni:

I. Questo decennio ha modificato 1l nostro modo di pensare
le cellule e 1 tessuti dei nostri organi.

2. Oggl possiamo riparare o ricostruire alcuni organi, domani
forse molti ma per alcuni 1l percorso sara lungo e difficile.

3. Questa ricerca ha un costo economico ma anche morale:
molte companies Sono pronte a imvestire per malattie
comuni qualt miarto orAlzheimer. Chi paghera per la
nicerca e le costose cure spermentali dimigliara dimalati
colpevolisolodressere stati colpitidaiunamalatiia rana
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