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Hematopoiesis: the cloud model
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-Changes in the composition and

function of blood cells Predisposition to myeloid
neoplasia

Role of the hematopoietic
stem cells or HSCs ?

-Skewing of differentiation towards
myeloid progenitors



Aging of HSC: myeloid bias and clonal
evolution
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Mecanisms of HSC aging
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Experimental design
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Mechanisms of HSC aging : a system

biology approach

| 1 | HSC purification |

" 2 | Single cell seq data
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« How HSC pool evolved with age ?
 What are the intrinsic changes ?

« What are the regulators of these changes ?

| 3 | Computational analysis | | 4 | Mathematical modeling

Cellular Cell state
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Transntlor) inference

Clustering Trajectories
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Mechanisms of HSC aging : a system
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- Phenotypically defined LT-HSCs are heterogeneous - #Aging affects more cells in which signalling
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cells have the fewest
gene markers

Ifitm1, Pdzk1ip1, Milt3, Ly6a,
Ltb, Sultia1, Cd74, Meg3

cell proportion does
not change upon aging
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Synthesis of a HSC boolean model with "=
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PLZF: a link between HSC aging and
epigenetic

PLZF and EZH2: a non canonical PLZF restrains HSC aging

relationship
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PLZF: a link between HSC aging and
epigenetic |

PLZF restrains HSC aging

PLZF and EZH2: a non canonical
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PLZF is involved in HSC aging
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 PLZF mutation increases myeloid disease ~™"
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Zbtb16 is a coding gene for PLZF
which regulates the hematopoiesis

. . . . o And limit HSC cycli
. Myelofibrosis is a clonal hematologic malignancy and 'y I Wkl veng J
secondary(non-clonal) hyperproliferation of fibroblasts with :
increased collagen synthesis . : Cdkn2a is a tumor supressor

. Myelofibrosis is affecting aged patients. Peak incidence of

PMF is between 50 and 70 yr. > Primary Myelofibrosis (PMF)

. 90% of the patients have a mutation in JAK/STAT signaling
pathway. JAK2V617F, and CALR

] JAK2V617F,
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Trisomy 8

KL (Vincelette, Blood CD, 2024)
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Oncogenic kinases of myeloproliferative disorders induce both protein

Leukemia (2006) 20, 1885—1888. doi:10.1038/sj.leu.2404361.
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Take home message

-Phenotypically defined LT-HSCs are heterogeneous
and prepared to external signals.

-Aging affects more cells in which signalling is
already activated and induced quiescence.

- PLZF limits aged-related increase of chromatin
accessibility

-PLZF inactivation leads to aging and succeptibility to
myeloproliferation
-PLZF is down regulated in PMF patients

PLZF a key epigenetic factor in human HSC aging and
myeloproliferation ?
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