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Mechanism Underlying Hematopoietic Stem Cell Aging via the Disruption of
Multilayered Chromatin Structure
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This study aimed to elucidate the unknown intrinsic mechanisms of aging in
hematopoietic stem cells (HSCs) that cause systemic inflammatory aging and to identify its inducers.
To achieve this, the research employed a highly sensitive epigenetic modification analysis method

to examine HSCs from young and old mice. It found that key characteristics of HSC aging, such as
differentiation bias towards certain cell lineages (myeloid bias), maintenance of quiescence, and

the survival of mutated cells, are all underpinned by epigenetic changes. Additionally, the study
demonstrated the association between the loss of expression of several blood differentiation-related
transcription factors and aging in HSCs.



HSC
Stem Cell 22 600)
21 1309)
HSC

HSC

HSC

HSC

(Nat Protoc 13 1006)
1/1000

seq HSC
HSC
HSC
HSC
(Genome Biol 21 32)

HSC

H3K4mel, H3K27ac

ChlIP

HSC

HSC

HSC
HSC

HSC

HSC

HSC

(Cell
(Nat Cell Biol
(Cell Stem Cell 14 673)
2 HSC
3
CUT-and-RUN
HSC

1 RNA-
HSC



Example of enhancer with H3K4m1 decreased by aging ~ Example of enhancer with H3K27ac decreased by agin
Stk26 +———————t———it

—+——4—+——— Ngfr

Aged Aged
H3K4me1 ¢ . ‘Juh m. il H3K27ac L TR (T AT
e |
Young“‘J_AL °'-“"91A b dasie O Yo
1265 ] 1727 )5i
H3K4me1 decreased at the enhancer - / H3K27ac decreased at the enhancer
Regulation of cytokine production 2.52E-12 Lymphocyte differentiation 7.76E-07
Lymphocyte differentiation 7.76E-07 Response to cytokine 3.03E-05
Response to cytokine 3.03E-05 Hematopoietic progenitor cell differentiation 2.50E-02
Both of the active histone marks decreased at the enhancer
Regulation of cytokine production 6.73E-09
Lymphocyte differentiation 6.49E-07
Regulation of lymphocyte activation 4.71E-04
H3K4mel H3K27ac 2
2 DNA

DNA

H3K4me1 increased at the enhancer / Gain of H3K27ac increased at the enhancer

Myeloid cell differentiation 2.85E-02
Positive regulation of monocyte chemotaxis 4.99E-02

Negative regulation of apoptotic process 4.77E-02

Both of the active histone marks increased at the enhancer

Negative regulation of apoptotic process 1.10E-06
Positive regulation of cytokine production 1.48E-04
Negative regulation of T cell differentiation  4.43E-02
Response to TGFbeta 7.72E-05
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H3K4me3 decreased at the promoter 5> H3K27ac decreased at the promoter
Metal ion homeostasis 4.12E-02 Positive regulation of apoptotic signaling ~ 4.48E-03
Superoxide metabolic process 3.80E-02 Cellular response to oxidative stress 9.16E-03
Regulation of Autophagy 2.31E-03
Both of the active histone marks decreased at the promoter
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Genes with bivalent promoters gained during aging N - Genes with bivalent promoters lost during aging
Cell-cell adhesion 7-10E:03 Canonical Wnt signaling 9.06E-03
Regulation of cell migration

Genes with bivalent promoters stable during aging
Negative regulation of stem cell proliferation 1.93E-02
Cellular resp to retinoic acid 6.37E-03
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