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Study on extra-cellular function mediated by functional RNAs in exosomes
secreted from pluripotent stem cells
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Functional RNAs in exosomes secreted from cells participate in a variety of
cell functions and are expected as biomarkers. Poly ADP-ribosylation is a post-translational
modification that controls major functional and biological processes in cells, including production
of exosomes. To determine the effect of poly ADP-ribosylation on functional RNAs in exosomes
secreted from dental pulp stem cells and its ramifications on downstream signal transduction, we
knocked down poly(ADP-ribose) polymerase 1 (PARP1) in dental pulp stem cells using genome editing or

inhibitors and performed an exhaustive analysis of the expression of microRNAs derived from the
exosomes and the resulting alterations in cell functions. We found that PARP1 could potentially
control senescence mediated by their exosomes in dental pulp stem cells.

microRNA




RNA miRNA

liquid biopsy
miRNA miRNA
miRNA
ES Parpl
miRNA
Parpl small RNAs
miRNA
PARP1 ADP-
ADP-
ADP-
PARP1
ADP-
Parp 1 Parpl Parpl
ES Parpl miRNA
MSC
MSC MSC
DPSC
MSC
DPSC PARP1 DPSC
DPSC  PARP1
miRNA
DPSC miRNA RNA
DPSC
DPSC Lonza DPSC invitro
DPSC PARP1 miRNA
DPSC PARP1 CRISPR-Cas9
PARP1 CrRNA tracrRNA
Cas9 DPSC
PARP1
PARP1
ADP- PAR PARP1
CrRNA
PARP1
exoRNeasySerum/Plasma Maxi Kit RNA
QlIAseqg miRNA Library Kit
miRNA

Gene Ontology GO



DPSC
olaparib AzD2281

PARP
PARP

(CDKN2A/P16, CDKN1A/P21)

secretory phenotype SASP

DPSC
Senescence-associated

TGFB2/TGF-beta2

TGF-beta 1011 PARP
TGFB2
DPSC invitro 804
DPSC £
MSC =]
[=]
1 DPSC MSC E a0
MSC CD271(+)SSEA-4(+) = |
DPSC  CD271(+)SSEA-4(+) 5?295
CD271(+) SSEA-4(+) :
0e .
MSC MSC B
DPSC  MSC
1 DPSC
PARP1 A B APARP1
4 CrRNA 1204 (Clone A)
CRISPR-Cas9
PARPL - Lt ‘% o
2A < 804 ° ooes °3° e
PAR PARP1 = g, e T©
CrRNA g 607 T e o
o 0 ° °
X 40
< L ]
o °
20 - “" -
PARP1 0 8:'_
PARP1 Control A B C D <
28 APARP1 (Clone) o
2 CRISPR-Cas9 PARP1
A 4 CrRNA PARP1 B  PARP1
PARP1
PARP1
miRNA
75bp
2494 miRNA
miRNA 163
171 2
miRNA MIR-4532 MIR-148a-3p MIR-101-3p MIR-424-5p MIR-224-5p
10 MIR-4532 1500 800 600 600 500
MIR-520d-3p miRNA 1000 =l a a0 o
500 200 200 200 | ':’gg
3 g TemEy Ve Tea "wam |
GO 3
B
] MIR-520d-3p MIR-99a-5p MIR-195-5p MIR-488-5p MIR-497-5p
GO Te rm E 400 200 200 200 200
300 150 150 150 150
200 100 100 1001 100
1001 501 50 50 50
PARP1 Do g Oem gw O om g O gm0 gm
miRNA .
DP
SC 5



. PARP1 100; — Control
SC AZD2281 5uM
AzD2281 PARP1 801 mmm AZD2281 10 uM
PARP o T
DPSC 8 T
DPSC 1 10p MAZD2281 “o:
PARP1 401
DPSC  AZD2281
G0/G1 201 ﬂ . T
G2/M I ﬁ - .
4 0 |l|
4 SubG0/G1 G0/G1 S G2/M
DPSC  AZD2281 PARP 4 PARP
DPSC  AZD2281 Pl
CDKNZA/P].G ) PARP1 P16 P21
CDKN1A/P21 2
w
5 <
PARP TGF-beta %
B
TGFB2/TGF-beta2  SASP 2
{ o1
[=]
) TGFp1 TGFp2 TGFB3
DPSC TGFB2 g
DPSC AZD2281 g
PARP TGFB2 2
5 3
24
Tt
5 PARP MRNA
DPSC  AZD2281 PARP1 TGFB2/TGF-beta2  AZD2281
*p<0.05, **p<0.01
TGF-beta 1D11 TGF-beta 8; =§§g;°2'81
PARP1 )
6 DPSC PARP1 L gl
[0
TGFB2 é
g 4
g
6  TGF-beta § 2
DPSC  AZD2281 =
1011 5 o
= Gonrdl 1D11
PARP1
miRNA TGFB2 SASP
PARP1 RNA
PARP1 RNA



4 4 0 4

Fujihara Hisako Nozaki Tadashige Tsutsumi Masahiro Isumi Mayu Shimoda Shinji Hamada 8

Yoshiki Masutani Mitsuko

Spontaneous Development of Dental Dysplasia in Aged Parp-1 Knockout Mice 2019

Cells 1157
DOl

10.3390/cel 158101157

Chen Lichao Gunji Akemi Uemura Akiko Fujihara Hisako Nakamoto Kentaro Onodera Takae 167

Sasaki Yuka Imamichi Shoji Isumi Mayu Nozaki Tadashige Kamada Nobuo Jishage Kou-ichi

Masutani Mitsuko

Development of renal failure in PargParp-1 null and Timm23 hypomorphic mice 2019

Biochemical Pharmacology 116 124
DOl

10.1016/j .bcp.2019.07.003

Sasaki Yuka Fujimori Hiroaki Hozumi Miyuki Onodera Takae Nozaki Tadashige Murakami 79

Yasufumi Ashizawa Kazuto Inoue Kengo Koizumi Fumiaki Masutani Mitsuko

Dysfunction of Poly (ADP-Ribose) Glycohydrolase Induces a Synthetic Lethal Effect in Dual 2019

Specificity Phosphatase 22-Deficient Lung Cancer Cells

Cancer Research 3851 3861
DOl

10.1158/0008-5472 .CAN-18-1037

Kudo Yuko Sasaki Yuka Onodera Takae Hashimoto Jun Nozaki Tadashige Tamura Kenji Watanabe 9

Masatoshi Masutani Mitsuko

Measurement of Poly(ADP-ribose) Level with Enhanced Slot Blot Assay with Crosslinking 2018

Challenges 27
DOl

10.3390/chal 19020027




(Nakatsuka Ryusuke)

(Masutani Mitsuko)




