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Development of Gene Delivery Method to Control of Autophagy mechanisms
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Autophagy plays an important role in the defense against pathogen infection.
Since most pathogens possess DNA or RNA, this system may play a role in the removal of foreign
nucleic acids. The selective autophagy receptor p62 can rapidly degrade transfected nucleic acids
and significantly inhibit gene delivery. High throughput screening of chemical compounds has shown
that the inhibition of TBK1, which controls p62 activity, significantly increases gene transfection
efficiency. In addition, these inhibitors can also enhance adenovirus infection. It was also found
that adenoviral proteins form the complex that inhibits p62. These research results are expected to
contribute not only to nucleic acid delivery, but also to medical applications using viral vectors.



xenophagy

iPS
p62KOMEF GFP
MEF
p62
(Ub)
p62
iPS
p62
1 p62
2

3 p62

p62
MEF p62
p62KOMEF
10 p62KOMEF p62
p62
Ub
CAR-T
p62
p62 p62
p62
p62

p62



p62

HEK293 DNA
p62

HEK293 E1B
p62 p62
DNA DNA
062 (@)
B, e colchicine MEF
:g = 4 Vinblastine
MEF
10 20 30 coml;oundsﬂ] 60 70 80
p62KOMEF (b) No target function PubChem CID
p62 i SN
250-300 ;e TR oo e Tieita
Fig.1 (a)bv 78 0{tEYDBLEFEAREDR. 1LEY
FIB% 1 & Lifold activity
(b)_ LA B DL e {EFRIER
(a) (b)
62 sgi sg2 & &
enome —{ Basm | Exant
P e ——
\ £ & 8
rotein
9 TEKIKOL ’J e R Sl ,,U;‘I‘ml pezaee E
i ———
(c) (d)
5 30
- . £
:
- g 20
p62 TBK1KO1 | %
210
:
TBK1KO2 = 0- = o
& £ £
p62 £ F
Fig.2 (a) TBK1OKOMAER 55V — (b) BIZFEARD
p62  Ub 5403 TBK1 DBEREIC £2p620 UV BILKEEDZE(c) TBK1KOM
PDBETEANEDOGFPIC £ BT (d) TBK1KOMRAD:E
062 EFEAEDOEEL
S403 TBK1

TBK1 MEE



TBK1KO MEF

KO

25

S403

TBK1

(Fig.2) TBKL

MEF

(Fig.3)

BX795
5-10

(@)

(b)

50
p=0.0046
z a0 p=0.0019 i
>
® a0/
]
£
£
£ 204
=
=
s 10
04
BX795 + + +
MRT67307 + + +
Amlexanox + + +
16 4 p=0.018 p=0.00039
2
2 124
8
o
€ g{ p=0.00041 p=0.0014  p=0.000017
5 1 1 |
=2
3 4
w
04
BX795 + o+ + o+ + o+ + o+ + o+
Amlexanox ++ ++ + + + 4 ++
MCF7 HelLa LNCaP Jurkat THP1

Fig.3 (a) TBK1FASHIOEAINE - —AHAIC K DBIET
BAREDR. LEYHRLEE 1 & Licfold activity
(DRAR BB ZAWE ZHIHAIC X 2B ETFEANBEDR



Tsuchiya Megumi Kong Weixia Hiraoka Yasushi Haraguchi Tokuko Ogawa Hidesato 28

TBK1 inhibitors enhance transfection efficiency by suppressing p62/SQSTM1 phosphorylation 2022

Genes to Cells 68 77
DOl

10.1111/gtc.12987

Takada Ichiro Hidano Shinya Takahashi Sayuri Yanaka Kaori Ogawa Hidesato Tsuchiya Megumi 298

Yokoyama Atsushi Sato Shingo Ochi Hiroki Nakagawa Tohru Kobayashi Takashi Nakagawa

Shinichi Makishima Makoto

Transcriptional coregulator Ess2 controls survival of post-thymic CD4+ T cells through the Myc 2022

and IL-7 signaling pathways

Journal of Biological Chemistry

102342 102342

DOl
10.1016/j . jbc.2022.102342

Yamamoto-Imoto Hitomi Ogawa Hidesato Nakamura Shuhei Yoshimori Tamotsu

38

Age-associated decline of MondoA drives cellular senescence through impaired autophagy and
mitochondrial homeostasis

2022

Cell Reports

110444 110444

DOl
10.1016/j .celrep.2022.110444

Tsuchiya Megumi Ogawa Hidesato Watanabe Kento Koujin Takako Mori Chie Nunomura Kazuto Lin 26
Bangzhong Tani Akiyoshi Hiraoka Yasushi Haraguchi Tokuko

Microtubule inhibitors identified through nonbiased screening enhance DNA transfection 2021
efficiency by delaying p62- dependent ubiquitin recruitment

Genes to Cells 739 751

DOl
10.1111/gtc.12881




Fujita Toshiharu Kubo Sayaka Shioda Tatsuya Tokumura Ayaka Minami Satoshi Tsuchiya 134
Megumi Isaka Yoshitaka Ogawa Hidesato Hamasaki Maho Yu Li Yoshimori Tamotsu Nakamura

Shuhei

THOC4 regulates energy homeostasis by stabilizing TFEB mRNA during prolonged starvation 2021

Journal of Cell Science

248203-248203

DOl
10.1242/jcs. 248203

Ihara Kensuke Sasano Tetsuo Hiraoka Yuichi Togo-Ohno Marina Soejima Yurie Sawabe Motoji 10

Tsuchiya Megumi Ogawa Hidesato Furukawa Tetsushi Kuroyanagi Hidehito

A missense mutation in the RSRSP stretch of Rbm20 causes dilated cardiomyopathy and atrial 2020

fibrillation in mice

Scientific Reports 17894
DOl

10.1038/s41598-020-74800-8

Leszczynski Pawel, Smiech Magdalena Salam Teeli Aamir Haque Effi Viger Robert Ogawa 21

Hidesato Pierzchaia Mariusz Taniguchi Hiroaki

Deletion of the Prdm3 Gene Causes a Neuronal Differentiation Deficiency in P19 Cells 2020

International Journal of Molecular Sciences 7192 7192

DOl
10.3390/i jms21197192

73

2021




Hidesato Ogawa, Megumi Tsuchiya, Kento Watanabe, Takako Koujin, Chie Mori, Kazuto Nunomura, Bangzhong Lin, Akiyoshi Tani,
Yasushi Hiraoka, and Tokuko Haraguch

High-Throughput Screening for the enhancement of transfection efficiency via selective autophagy

43
2020
0
2
2 TBK1/1KKe
PCT/JP2021/000080 2021
2 TBK1/1KKe
2020-000088 2020
0

https://ww.fbs._osaka-u.ac.jp/labs/hiraoka/index.html
https://ww.fbs.osaka-u.ac.jp/labs/hiraoka/







