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The function of Dock3 in neuroprotection and neuroregeneration
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We investigated whether the gene therapy using AAV can promote axonal
regeneration and neuroprotection after optic nerve iInjury. We demonstrated that overexpression of
active TrkB in the retina by AAV induced axonal regeneration in wild-type mice after optic nerve
injury. in addition, optic nerve injury-induced neural cell death in the retina was also suppressed.

Our finding is suggests that activation of TrkB signaling by AAV is useful for therapy of retinal
degeneration such as glaucoma.

Dock3



in vivo

DOCK
DOCK3
multiple sclerosis: MS
[ EAE ]
DOCK
flat mount
TrkB  DOCK3
TrkB
AAV TrkB
RBALE 2 HE L, S 51 2 -4 H [ O AR L O A R IZ OV TG L7z,
B
VERIS VEP
DOCKS8 DOCK9
DOCK10 DOCK10 MOG EAE
Clinical score DOCK8
DOCK 10
A B
WT DOCK8 3,500, - Hk gk < 140 Ak k|
_ « 3,000 : = 120
£ £% 2,500 2 100
S gé 2,000 g 80
o% 1,500 3 60
DOCK9 ge,mooo [ 40
500 @ 20
DOcK11 < 0’\ N ] O'\ d & &
i XXy XCaen
Q Q Q Q
~ normal EAE normal EAE
DOCK8 EAE DOCKS8 .
T A WT EAE DOCKS8 EAE

(RGC)
RGC
B VERIS



DOCKS8

DOCK10
CD3 T
T TCR
CCL2
DOKC10
DOCK10
DOCK3
TrkB AR —
AAV
TrkB AAV2-
TrkB RGC
CTB Rk
AAV2-TrkB
AAV2-TrkB AAV2-TrkB .
TrkB AAV ,
flat '
mount RBPMS cTB ' 3
RGC
AAV2-TrkB RGC
DOCK3 TrkB
DOCK3
DOCK 3
DOCK3 1 stop codon 2
DOCK3 DOCK3 Ral GEF
DOCK3
1
TrkB TrkB
N-acetylcysteine  NAC cysteine
gultathione
EAAC1 GLAST NAC EAAC1
gultathione
autophagy NAC EAAC1 NAC
GLAST NAC
Neuritin  mRNA
Neuritin IGF-1 Neuritin
Neuritin

7

Neuritin
ERK AKT



10.

11.

12.

13.

14.

1.

2.

14
Wiltrout K, Ferrer A, van de Laar |, Namekata K, Harada T, Klee EW, Zimmerman M T, Cousin
MA, Kempainen JL, Babovic-Vuksanovic D, van Slegtenhorst MA, Aarts-Tesselaar CD, Schnur
RE, Andrews M, Shinawi M. Variantsin DOCK 3 cause developmental delay and hypotonia. Eur J
Hum Genet. 2019 Apr 11. doi: 10.1038/s41431-019-0397-2.
Harada, C., Kimura, A., Guo, X., Namekata, K. and Harada, T. (2019). Recent advances
in genetically modified animal models of glaucoma and their roles in drug repositioning.
Br J Ophthalmol 103(2), 161-166.
doi: 10.1136/bjophthalmol-2018-312724.
Sano, H., Namekata, K., Kimura, A., Shitara, H., Guo, X., Harada, C., Mitamura, Y. and
Harada, T. (2019) Differential effects of N-acetylcysteine on retinal degeneration in two
mouse models of normal tension glaucoma. Cell Death and Disease 10(2), 75. doi:
10.1038/s41419-019-1365-z.
Azuchi, Y., Namekata, K., Shimada, T., Guo, X., Kimura, A., Harada, C., Nishigaki, A.,
Yamagata, K. and Harada, T. (2018) Role of neuritin in retinal ganglion cell death in
adult mice following optic nerve injury. Scientific Reports 8(1), 10132.
doi: 10.1038/s41598-018-28425-7.
Akaiwa, K., Namekata, K., Azuchi, Y., Guo, X., Kimura, A., Harada, C., Mitamura, Y.
and Harada, T. (2018) Topical ripasudil suppresses retinal ganglion cell death in a
mouse model of normal tension glaucoma. Investigative Ophthalmology & Visual
Science 59(5), 2080-2089. doi: 10.1167/iovs.17-23276.
Akiyama, G., Azuchi, Y., Guo, X., Noro, T., Kimura, A., Harada, C., Namekata, K. and
Harada, T. (2017) Edaravone prevents retinal degeneration in adult mice following optic
nerve injury. Investigative Ophthalmology & Visual Science 58(11), 4908-4914. doi:
10.1167/iovs.17-22250.
Guo, X., Namekata, K., Kimura, A., Harada, C. and Harada, T. (2017) Renin-
angiotensin system regulates neurodegeneration in a mouse model of optic neuritis.
American Journal of Pathology 187(12):2876-2885.
doi: 10.1016/j.ajpath.2017.08.012.
Akaiwa, K., Namekata, K., Azuchi, Y., Guo, X., Kimura, A., Harada, C., Mitamura, Y.
and Harada, T. (2017) Edaravone suppresses retinal ganglion cell death in a mouse
model of normal tension glaucoma. Cell Death and Disease 8, €e2934.
doi: 10.1038/cddis.2017.341.
Azuchi, Y., Kimura, A., Guo, X., Akiyama, G., Noro, T., Harada, C., Nishigaki, A.,
Namekata, K. and Harada, T. (2017) Valproic acid and ASK1 deficiency ameliorate optic
neuritis and neurodegeneration in an animal model of multiple sclerosis. Neuroscience
Letters 639, 82-87. doi: 10.1016/j.neulet.2016.12.057.
Guo, X., Namekata, K., Kimura, A., Harada, C. and Harada, T. (2017). ASK1 in
neurodegeneration. Advances in Biological Regulation 66:63-71.
doi: 10.1016/j.jbior.2017.08.003.
Kimura, A., Namekata, K., Guo, X., Noro, T., Harada, C. and Harada, T. (2017).
Targeting oxidative stress for treatment of glaucoma and optic neuritis. Oxidative
Medicine and Cellular Longevity 2017, 2817252. doi: 10.1155/2017/2817252.
Kimura, A., Namekata, K., Guo, X., Harada, C. and Harada, T. (2017). Dock3-NMDA
receptor interaction as a target for glaucoma therapy. Histology and Histopathology
32(3), 215-221. doi: 10.14670/HH-11-820.
Kimura, A., Namekata, K., Guo, X., Harada, C. and Harada, T. (2016). Neuroprotection,
growth factors and BDNF-TrkB signaling in retinal degeneration. International Journal
of Molecular Sciences 17(9), pii: E1584. doi:10.3390/ijms17091584.
Guo, X., Kimura, A., Azuchi, Y., Akiyama, G., Noro, T., Harada, C., Namekata, K. and
Harada, T. (2016) Caloric restriction promotes cell survival in a mouse model of normal
tension glaucoma. Scientific Reports 6, 33950. doi: 10.1038/srep33950.

17

Takayuki Harada, Takahiko Noro, Kazuhiko Namekata, Atsuko Kimura, Nanako
Hashimoto, Keiko Moriya-Ito, Xiaoli Guo, Chikako Harada, Tadashi Nakano, Takashi
Inoue, Erika Sasaki. Spontaneous normal tension glaucoma in aged marmosets. World
Glaucoma Congress, 2019

Yuriko Azuchi, Kazuhiko Namekata, Tadayuki Shimada, Xiaoli Guo, Atsuko Kimura,
Chikako Harada, Atsuko Nishigaki, Kanato Yamagata, Takayuki Harada. Loss of
neuritin accelerates RGC loss and retinal degeneration in adult mice following optic
nerve injury. Annual Meeting of the Society for Neuroscience, 2018




10.

11.

12.

13.

14.

15.

16.

17.

Atsuko Kimura, Kazuhiko Namekata, Xiaoli Guo, Yuriko Azuchi, Chikako Harada,
Takayuki Harada. Can valproic acid treat neurodegenerative diseases? International
Conference on Neurovascular and Neurodegenerative Diseases, 2018

Kazuhiko Namekata, Xiaoli Guo, Atsuko Kimura, Nobutaka Arai, Chikako Harada,
Takayuki Harada. DOCKS8 regulates microglial activity in neuroinflammation.
International Congress of Neuropathology, 2018

Atsuko Kimura, Kazuhiko Namekata, Xiaoli Guo, Yuriko Azuchi, Chikako Harada,
Takayuki Harada. Manipulation of retinal glutamate levels by overexpression of GLAST
reduces retinal ganglion cell death in an experimental model of glaucoma. International
Congress of Neuropathology, 2018

Takayuki Harada, Kei Akaiwa, Kazuhiko Namekata, Yuriko Azuchi, Xiaoli Guo, Atsuko
Kimura, Chikako Harada, Yoshinori Mitamura. Topical ripasudil prevents retinal
ganglion cell death in a mouse model of normal tension glaucoma. European Glaucoma
Society Congress, 2018

Xiaoli Guo, Kazuhiko Namekata, Yuriko Azuchi, Atsuko Kimura, Takahiko Noro,
Chikako Harada, Takayuki Harada. Dock10 deficiency reduces neuroinflammation in
optic neuritis. ARVO (The Association for Research in Vision and Ophthalmology) Annual
Meeting, 2018

Edaravone
2018

2017
Dock8
2017
ASK1
2017

Yuriko Azuchi, Atsuko Kimura, Chikako Harada, Kazuhiko Namekata, Takayuki Harada.
Role of glial and neuronal TrkB signaling in protection of retinal ganglion cells following
optic nerve injury. Annual Meeting of the Society for Neuroscience, 2017

2016
Yuriko Azuchi, Atsuko Kimura, Xiaoli Guo, Takahiko Noro, Goichi Akiyama, Magdalena
Drozdz, Chikako Harada, Atsuko Saito, Kazuhiko Namekata, Takayuki Harada. ASK1
deficiency and valproic acid synergistically reduce demyelination and visual impairment
in experimental autoimmune encephalomyelitis. Annual Meeting of the Japan
Neuroscience Society, 2016
Takayuki Harada, Kazuhiko Namekata, Atsuko Kimura, Takahiko Noro, Chikako
Harada. Neuroprotection and optic nerve regeneration for glaucoma therapy:
contribution of oxidative stress in animal models of normal tension glaucoma. Major
identified players in glaucoma — genes and signaling pathways. International Congress
of Eye Research, 2016
Kazuhiko Namekata, Xiaoli Guo, Atsuko Kimura, Chikako Harada, Takayuki Harada.
Dock8 deficiency suppresses microglial migration and neuroinflammation. Annual
Meeting of the Society for Neuroscience, 2016
Xiaoli Guo, Kazuhiko Namekata, Atsuko Kimura, Takahiko Noro, Goichi Akiyama,
Yuriko Azuchi, Chikako Harada, Takayuki Harada. Dietary restriction promotes cell
survival in a mouse model of normal tension glaucoma. Annual Meeting of the Society for
Neuroscience, 2016

0

http://www. igakuken.or.jp/project/to-tomin/to-pro26.html



http://www. igakuken.or._jp/project/detail/retina.html

http://www. igakuken.or.jp/retina/index.html

€y

@

HARADA takayuki

GUO xiaoli

KIMURA atsuko



