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Modulating (human) HSC function in vivo
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— Universal recipients across species barriers - improved HSC engraftment
— Inter-species niche compatibility
— Cell-cycle-mediated control of HSC fate decisions



Opening-up the stem cell niches for human HSCs

- In vivo study of human HSC function and hematopoiesis
- Human immune responses in mice

- Mechanisms of blood cell-based diseases

Regeneration of human HSCs in Mice?



Approaches for the making of ,humanized mice’
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HSC/HPC function in Kit-mutant mice
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Opening up the stem cell niche:
Combining immunodeficiency with non-competitive HSCs
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Allelic variants of Sirpa modulate human HSPC engraftment

Human HSPC

Murine Phagocyte

phagocytosis

No phagocytosis
‘don’t eat me’

Polymorphism in Sirpa modulates engraftment of
human hematopoietic stem cells

Katsuto Takenakal*, Tatiana K Prasolava®®, Jean C Y Wang!?, Steven M Mortin-Toth?, Sam Khalouei?,
Olga I Gan!, John E Dick'* & Jayne S Danska®®
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Great sensitivity for human HSC engraftment in NSGW41
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Improved myeloid reconstitution in NSGW41 mice
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Multilineage engraftment
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— Universal recipients across species barriers - improved HSC engraftment

— Inter-species niche compatibility

— Cell-cycle-mediated control of HSC fate decisions
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Cell cycle progression a key regulator of stem cell fate?
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Overexpression of 4D
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4D protects HSPCs from differentiation

differentiation induction in vitro:

6-8 days with
Al
0 LPS / GM-CSF » HSPC maintenance?
4d after
transduction
LPS GM-CSF
n 2- %* —_— 3 *
0% - 23
® o 15 a ” £ @
rc ' a L o 2-
+ O 1 v +  w= a
& o 1 > 2
5E o o § 3
55 0.5 zay] [%%0 £5 1
g S ] ED
£0 298
= 0 = 0

" “mock CCND1 CDK4 4D ‘mock 4D



Overexpression of 4D results in G0-to-G1 transition and
accelerated transit through G1
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4D increases human leukocyte engraftment in vivo
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4D increases human leukocyte engraftment in vivo
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2E dramatically accelerates transit through G1
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2E confers a competitive disadvantage to human HSPCs

Input 1° recipient 2° recipient 37 fold decrease in
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CKI: INK4 family

Progression through early cell cycle phases determines
fate of human HSCPs
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A balanced transit through early and late G1 phase is
a key regulator for human HSPC function.



