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Treatment of age-related diseases with functional nanocarriers that perform
mitochondrial quality control
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Accumulation of cellular senescence in the body is clearly involved in the
development of age-related diseases such as type 2 diabetes, atherosclerosis, heart failure, and so
on. One of the main resons is the presence of intracellularly accumulated dysfunctional
mitochondrial (Mt). Originally, mitophagy plays a quality control function of Mt and selectively
removes dysfunctional Mt, but ROS released from the Mt damages DNA, leading to chromatin
fragmentation and aging. In this study, we synthesized novel nanocarriers for mitochondrial quality

control and investigated drug discovery for aging-related diseases by targeting senescence
inhibition (mitophagy induction) or removal (apoptosis induction: Senolytic agents) of senescent

cells using these carriers.




2

(Nature, 479,232 (2011),Nature, 530,184 (2016) )
1 SASP(senescence-associayed secretary pkenotype)
(Cell, 169, 1000 (2017) 1 )
(senolysis)
(Nature Comm., 11,1935(2020) )
1 (M)
Mt Mt
p53 Parkin Parkin
Mt ROS  DNA
CGAS/STING SASP
(Nature, 550,402 (2017),Nature Comm., 9,1249 (2018) )
( ) ( Senolytic
SASP
nescence-associated
ecretory phenotype) @
* -
DNA Damage  Epigenetics
25As/r?521(3/a| p16 / N
/ ROS X

.

Senolytic




(Mt)

Mt Mt
p53/p21 pl6
p53 Parkin
( 2 ) Parkin Mt Mt
Mt Mt Parkin
SOD (Mt 0; = - H02) Mt
(MnP) MnP  p53 (50nm
@
(2) MnP  SOD Mt Mt H202 = (SOD
) Mt  H.0 Mt
Mt H0; Mt
Mt SASP Mt
Senolytic
2
(1) ROS (W1-38) ROS
p21,pl6,SA- -Gal ( )
)
@
F-NC 24
DAPI 1 F-NC
FITC

Human IL-8 ELISA Kit (Proteintech Group)
IL-8

H202
Mn
Mt
Ix(Mt

Mt

H,0,



1L-8 M-NC

not shown

SASP

@

Drug / pg * mL!

Bax

[. ‘
B-actin i i

SOD

0

1.0

DAPI

FITC

NC

BAX
SOD

50

60

BAX

F-
AT-MSCs

SOD



37

DDS

2021

50

2021

59

2021







