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Recent aging research

Senolytics/ Senomorphics

2o ~ emetabolic syndrome

Yu-Qing Ni et al. Aging Dis. 2021

Anti-aging/rejuvenation research
targeting aging cells is expanding.



Accumulation of senescent cells induces senescence propagation
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Davina A. Lewis et al. Aging(Albany NY) 2011

Long-term retention of senescent cells leads to...

- Accelerated aging of surrounding cells/tissues

 Formation of the cancer microenvironment

Alla Zorina et al. Int. J. Mol. Sci. 2022

What mechanisms mediate the “senescence propagation”?
—SASP (senescence-associated secretory phenotype)
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Secretory factors that may trigger the senescence propagation

/ Extracellular vesicles (EVS)\
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- Membrane vesicles 30-150 nm in diameter
- Including mRNA, lipids, and proteins

- Biomarkers of various diseases
Nihat Dilsiz. Cell. Future Sci OA. 2020

/ microRNA (miRNA) \

miRNA
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cleavage Translation repression

- Short RNA of approx. 20 bases
- Inhibition of targeting gene translation

KOne of the EV-including factors /




Intracellular miRNAs fluctuating with aging
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Mara Mancini et al. Aging (Albany NY). 2012
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Bing-rong ZHOU et al. Int J Biol Sci. 2013




The purpose of this study

Exploring the aging-related microRNA
in dermal fibroblasts derived EVs

$

Identification of novel senescence chain-related factors
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Strategy of this study
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->Exploring novel senescence spreading factor (miRNA)




|dentification of EFEMPZ2 as aging inhibitory gene

Our Previous Research

EFEMP2 KD
= induced cellular senescence
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Strategy of this study

Aging inhibitory gene

EFEMP2 (KD)
Young cell
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L
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n nt cell - ificati
Senescent ce Senescent cells concentration EVs purification

Induction of senescence by KD of EFEMP2
->Exploring novel senescence spreading factor (miRNA)




Research design

EVs purification and microarray of EVs-derived miRNA
Functional analysis of miR-570-3p in cells
EXx vivo culture of excised human skin with miR-570-3p

Analysis of cosmetic agents modulating miR-570-3p
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Research design

EVs purification and microarray of EVs-derived miRNA
Functional analysis of miR-570-3p in cells
Ex vivo culture of excised human skin with miR-570-3p

Analysis of cosmetic agents modulating miR-570-3p
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EVs purification from dermal fibroblasts

/ Particle size (Nanosight) \ / Particle imaging (TEM) \ / Marker protein (WB) \
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Cells used in this study were approved by the Ethics Committee of the Japan
Pharmaceutical University (Approval number: 27-04)
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MIR-570-3p increased by cellular senescence in EVs

Alteration of miRNAs in the EVs by EFEMP2 KD

miRNA ratio (vs CTR)

. e |hsa-miR-570-3p 276.5 |
] A hsa-miR-3613-5p 111.5
5f o hsa-miR-4773 14.2
52,17 , hsa-miR-4746-5p 13.6
g X | N . hsa-miR-3184-3p 13.3
ok S hsa-miR-1908-3p 13.2
N o: Upregulation hsa-miR-7152-3p 12.7
Jd chgrcent hsa-miR-1972 11.4
S . . - hsa-miR-6734-3p 11.2
log, average: gene expression level hsa_miR_71 53_5p 11 O




miR-570-3p increased by cellular senescence in EVs

miR-570-3p in EVs
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Research design

EVs purification and microarray of EVs-derived miRNA

Functional analysis of miR-570-3p in cells
Ex vivo culture of excised human skin with miR-570-3p

Analysis of cosmetic agents modulating miR-570-3p
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Experimental design

Obijective: To investigate the function of miR-570-3p in skin cells.

Day O Day 1 Day 3 Day 7
4 4 4 4
seeding mimic RNA/Protein SA-B-gal
application  sampling staining
Dermal fibroblasts
. e % Do the cells get aged?
«® S <Analysis>
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- Cell growth
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Epidermal keratinocytes




MiR-570-3p inhibits SIRT1 expression in skin cells
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MiR-570-3p induces cellular senescence in dermal fibroblasts
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miR-570-3p induces cellular senescence in epidermal keratinocytes 2.
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Experimental design

Obijective: To investigate the function of miR-570-3p in endothelial cells.

Day 0 Day 1 Day 3 Day 7
4 4 4 4
seeding mimic RNA/Protein SA-B-gal

application  sampling staining

Endothellal cells Do the cells get aged?
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-3p induces cellular senescence in endothelial cells
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Research design

EVs purification and microarray of EVs-derived miRNA

Functional analysis of miR-570-3p in cells

Ex vivo culture of excised human skin with miR-570-3p

Analysis of cosmetic agents modulating miR-570-3p
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Experimental design

Obijective: To investigate the function of miR-570-3p in ex vivo human skin.

Day O Day 4 Day 6 Day 8 Day9

4 4 2 2 2
cut skin explants mimic Immunostaining
—>mimic application application RNA sampling

Do the cells get aged?

Ex vivo human skin _
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- Confirmation of Elastase
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miR-570-3p mimic Immunostaining for elastin




miR-570-3p induces fragmentation of elastin in ex vivo human skin
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Research design

EVs purification and microarray of EVs-derived miRNA

Functional analysis of miR-570-3p in cells

Ex vivo culture of excised human skin with miR-570-3p

Analysis of cosmetic agents modulating miR-570-3p
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Experimental design

Objective: Identification of miR-570-3p regulator from Cosmetic Agents.

Rosa multiflora fruit extract
- Contains flavonoids

- Antioxidant activity
- Anti-inflammatory activity

It has been reported that flavonoids alter miR-570-3p expression.

— We focused on this extract in this study.

Does miR-570-3p decrease?
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Rosa multiflora fruit extract reduces miR-570-3p expression
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Conclusion

. fFibroblastaging . \miR 570-3p in EV increases with cell aging.
== —- ...:,c:z_@;%gg — Increase of

/7 RR-579"3p -miR-570-3p induces cellular senescence in
‘ fibroblasts, keratinocytes, vascular endothelial cells.

Rosa multiflora  =ln ex-vivo skin culture, miR-570-3p induces elastin
fruit extract fragmentation with an increase in elastase

expression.

| -Rosa multiflora fruit extract reduces the expression
Increase of elastase . . .
gene expression of mIR-570-3p in fibroblasts.

— Elastin fragmentation

Cosmetics that suppress miR-570-3p offer an innovative approach to
interrupt the senescence chain and promote skin longevity.
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