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Inducing lifelong plasticity (iPlasticity) by brain rejuvenation:
elucidation and manipulation of critical period mechanisms
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1. Osaka J., Yasuda H, Watanuki Y, Kato Y, Nitta Y, Sugie A, *Sato M and *Suzuki T. (2023) Identification of genes regulating stimulus-
dependent synaptic assembly in Drosophila using an automated synapse quantification system. Genes Genet Syst. 97(6):297-309.
2.Bai Y, *Suzuki T. (2022) Activity-dependent circuitry plasticity via the regulation of the histamine receptor level in the Drosophila visual

system. Mol Cell Neurosci. 119:103703.

3. Takechi H, Hakeda-Suzuki S, Nitta Y, Ishiwata Y, Iwanaga R, Sato M, Sugie A, Suzuki T. (2021) Glial insulin regulates cooperative or
antagonistic Golden goal/Flamingo interactions during photoreceptor axon guidance. ELife. 2021 Mar 5;10:¢66718. doi:
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4. Kawamura H, Hakeda-Suzuki S, Suzuki T. (2021) Activity-dependent endocytosis of Wingless regulates synaptic plasticity in the
Drosophila visual system. Genes Genet Syst. 2021 Feb 11;95(5):235-247. doi: 10.1266/ggs.20-00030.

5. Hakeda-Suzuki S. Takechi H., Kawamura H., Suzuki T. (2017) Two receptor tyrosine phosphatases dictate the depth of axonal stabilizing
layer in the visual system. ELife 2017;6:¢31812 doi: 10.7554/eLife.31812
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1. Fukuda T, Furukawa K, Maruyama T, Yamashita SI, Noshiro D, Song C, Ogasawara Y, Okuyama K, Alam JM, Hayatsu M, Saigusa T,
Inoue K, Tkeda K, Takai A, Chen L, Lahiri V, Okada Y, Shibata S, Murata K, Klionsky DJ, Kanki T. “The mitochondrial intermembrane
space protein mitofissin drives mitochondrial fission required for mitophagy.” Molecular Cell. 2023 S1097-s765(23)00316-7 (in press)

2. Yamashita SI", Kyuuma M", Inoue K*# Hata Y, Kawada R, Yamabi M, Fujii Y, Sakagami J, Fukuda T, Furukawa F, Tsukamoto S, Kanki
T*. (*, co-first; #, corresponding) “Mitophagy reporter mouse analysis reveals increased mitophagy activity in disuse - induced muscle
atrophy.” Journal of Cellular Physiology. 236, 7612 - 7624, 2021.

3. Chernyshova K, Inoue K*, Yamashita SI, Fukuchi T, Kanki T. (*, co-first) “Glaucoma-associated mutations in the optineurin gene have
limited impact on Parkin-dependent mitophagy.” Investigative Ophthalmology Visual Sciences. 60(10) 3625-3635 2019.

4. Inoue K, Oliveira LMA, Abeliovich A. (#, corresponding) “CRISPR transcriptional activation analysis unmasks an occult y-secretase
processivity defect in familial Alzheimer's disease skin fibroblasts.” Cell Reports. 21(7), 1727-1736, 2017.

5. Inoue K, Rispoli J, Yang L, MacLeod D, Beal MF, Klann E, Abeliovich A. “Coordinate regulation of mature dopaminergic axon
morphology by macroautophagy and the PTEN signaling pathway.” PLOS Genetics. 9(10) e1003845 2013.
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1. Inoue, N., Nishizumi, H., Ooyama, R., Mogi, K., Nishimori, K., Kikusui, T., and Sakano, H. The olfactory critical period is determined by

activity-dependent Sema7A/PlxnC1 signaling within glomeruli. eLife, 10, e65078 (2021).

2. Nishizumi, H., Miyashita, A., Inoue, N., Inokuchi, K., Aoki, M., and Sakano, H. Primary dendrites of mitral cells synapse unto
neighboring glomeruli independent of their odorant receptor identity. Commun Biol. 2, 14 (2019).

3. Inoue, N., Nishizumi, H., Naritsuka, H., Kiyonari, H., and Sakano, H. Sema7A/PlxnCl signaling triggers activity-dependent olfactory
synapse formation. Nat. Commun., 9, 1842 (2018).

4. Saito, H., Nishizumi, H., Suzuki, S., Matsumoto, H., Ieki, N., Abe, T., Kiyonari, H., Morita, M., Yokota, H., Hirayama, N., Yamazaki, T.,
Kikusui, T., Mori, K., and Sakano, H. Immobility responses are induced by photoactivation of a single glomerular species responsive to
fox odor TMT. Nat. Commun., 8, 16011 (2017).

5. Inokuchi, K., Imamura, F., Takeuchi, H., Kim, R., Okuno, H., Nishizumi, H., Bito, H., Kikusui, T., and Sakano, H. Nrp2 is sufficient to
instruct circuit formation of mitral-cells to mediate odor-induced attractive social responses. Nat. Commun., 8, 15977 (2017).
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1. Hayato M Yamanouchi, Ryoya Tanaka*, Kamikouchi A* (2023). * Equal contributions. Piezo-mediated mechanosensation contributes to
stabilizing copulation posture and reproductive success in Drosophila males. iScience 26, 5.

2. Takuro S. Ohashi, Yuki Ishikawa*, Takeshi Awasaki, Matthew P. Su, Yusuke Yoneyama, Nao Morimoto, Kamikouchi A * (2023). *
Equal contributions. Evolutionary conservation and diversification of auditory neural circuits that process courtship songs in Drosophila.
Scientific Reports 13, 383.

3. Ishimoto H, Kamikouchi A (2020). A feedforward circuit regulates action selection of pre-mating courtship behavior in female
Drosophila. Curr Biol. 30, 396-407.

4. Yamada D, Ishimoto H, Li X, Kohashi T, Ishikawa Y, Kamikouchi A (2018). GABAergic local interneurons shape female fruit fly
response to mating songs. J Neurosci. 38(18), 4329-4347.

5. Li X, Ishimoto H, Kamikouchi A (2018). Auditory experience controls the maturation of song discrimination and sexual response in
Drosophila. eLife. 7, €34348.
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1. Nakai, N., Sato, M., Yamashita, O., Sekine, Y., Fu, X., Nakai, J., Zalesky, A. and Takumi, T. Virtual reality-based real-time imaging

reveals abnormal cortical dynamics during behavioral transitions in a mouse model of autism. Cell Rep., 42, 112258, 2023.

2. Lin, C.W., Ellegood, J., Tamada, K., Miura, 1., Konda, M., Takeshita, K., Atarashi, K., Lerch, J.P., Wakana, S., McHugh, T.J. and Takumi

T. An old model with new insights: endogenous retroviruses drive the evolvement toward ASD susceptibility and hijack transcription
machinery during development. Mol Psychiatry, in press.

3. Lin, C.W., Septyaningtrias, D.E., Chao, H.W., Konda, M., Atarashi, K., Takeshita, K., Tamada, K., Nomura, J., Sasagawa, Y., Tanaka, K.,

Nikaido, I., Honda, K., McHugh, T.J. and Takumi, T. A common epigenetic mechanism across different cellular origins underlies
systemic immune dysregulation in an idiopathic autism mouse model. Mol Psychiatry, 27, 3343-3354, 2022.
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Genetic dissection identifies Necdin as a driver gene in a mouse model of paternal 15q duplications. Nature Commun. 12, 4056, 2021.

5. Tsurugizawa, T., Tamada, K., Ono, N., Karakawa, S., Kodama, Y., Debacker, C., Hata, J., Okano, H., Kitamura, A., Zalesky, A. and

Takumi, T. Awake functional MRI detects neural circuit dysfunction in a mouse model of autism. Science Adv. 6, eaav4520, 2020.
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1. Nojima K, Miyazaki H, Hori T, Vargova L, Oohashi T. Assessment of possible contributions of Hyaluronan and Proteoglycan Binding
Link Protein 4 to differential perineuronal net formation at the calyx of Held. Front. Cell. Dev. Biol. 9, 730550 (2021)
2. Fawcett JW, Oohashi T, Pizzorusso T. The roles of perineuronal nets and the perinodal extracellular matrix in neuronal function. Nat.

Rev. Neurosci. 20, 451-465 (2019)

3. Edamatsu M, Miyano R, Fujikawa A, Fujii F, Hori T, Sakaba T, Oohashi T. Hapln4/Bral2 is a selective regulator for formation and
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4. Cicanic M, Edamatsu M, Bekku Y, Vorisek I, Oohashi T, Vargova L. A deficiency of the link protein Bral2 affects the size of the
extracellular space in the thalamus of aged mice. J. Neurosci. Res. 96, 313-327 (2018)

5. Oohashi T, Edamatsu M, Bekku Y, Carulli D. The hyaluronan and proteoglycan link proteins: Organizers of the brain extracellular matrix
and key molecules for neuronal function and plasticity. Exp. Neurol. 274, 134-144 (2015)
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protection and lateral inhibition control synaptic competition in developing mitral cells in mice. Developmental Cell (2023)
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1. Fukaya R, Hirai H, Sakamoto H, Hashimotodani Y*, Hirose K*, Sakaba T*. Increased vesicle fusion competence underlies long-term
potentiation at hippocampal mossy fiber synapses. Science Advances, 22;9(8):eadd3616, 2023. (*co-corresponding authors)

gyrus. Cell Reports, 41, 111871, 2022.

. Hirai H, Sakaba T, Hashimotodani Y. Subcortical glutamatergic inputs exhibit a Hebbian form of long-term potentiation in the dentate

. Tabuchi E, Sakaba T, Hashimotodani Y. Excitatory selective LTP of supramammillary glutamatergic/GABAergic cotransmission
potentiates dentate granule cell firing. Proc Natl Acad Sci US A. 119, 2119636119, 2022.

. Hashimotodani Y, Karube F, Yanagawa Y, Fujiyama F, Kano M. Supramammillary nucleus afferents to the dentate gyrus co-release
glutamate and GABA and potentiate granule cell output. Cell Reports., 25,2704-2715, 2018.

. Hashimotodani, Y., Nasrallah, K., Jensen, K.R., Chavez, A.E., Carrera, D., and Castillo, P.E.. LTP at Hilar Mossy Cell-Dentate Granule

Cell Synapses Modulates Dentate Gyrus Output by Increasing Excitation/Inhibition Balance. Neuron 95, 928-943, 2017.
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1. Nakagawa N*, Plestant C, Yabuno-Nakagawa K, Li J, Lee J, Huang C, Lee A, Krupa O, Adhikari A, Thompson S, Rhynes T, Arevalo V,
Stein JL, Molnar Z, Badache A, Anton ES*. Memol-mediated tiling of radial glial cells facilitates cerebral cortical development. Neuron
103: 836-852, 2019 (*co-corresponding author)

2. Nakagawa N, Li J, Yabuno-Nakagawa K, Eom TY, Cowles M, Mapp T, Taylor R, Anton ES. APC sets the Wnt tone necessary for
cerebral cortical progenitor development. Genes and Development 31: 1679-1692, 2017

3. Nakagawa N, Yagi H, Kato K, Takematsu H, Oka S. Ectopic clustering of Cajal-Retzius and subplate cells is an initial pathological
feature in Pomgnt2-knockout mice, a model of dystroglycanopathy. Scientific Reports 5: 11163, 2015
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1. Matsumoto A, Agbariah W, Nolte SS, Andrawos R, Levi H, Sabba S, Yonehara K. Direction selectivity in retinal bipolar cell axon

terminals. Neuron 109: 2928-2942. (2021)

2. Rasmussen R, Matsumoto A, Sietam MD, Yonehara K. A segregated cortical stream for retinal direction selectivity. Nat Commun 11:

831. (2020)

3. Matsumoto A, Briggman KL, Yonehara K. Spatiotemporally asymmetric excitation supports mammalian retinal motion sensitivity.

Current Biology 29: 3277-3288. (2019)

4. Yonehara K*, Fiscella M*, Drinnenberg A*, 1544, Roska B. Congenital nystagmus gene FRMD7 is necessary for establishing a
neuronal circuit asymmetry for direction selectivity. Neuron 89: 177-193. (2016)
5. Yonehara K, Balint K, Noda M, Nagel G, Bamberg E, Roska B. Spatially asymmetric reorganization of inhibition establishes a motion-
sensitive circuit. Nature 469: 407-410. (2011)
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1. *Fukata Y, “Chen X, Chiken S, Hirano Y, Yamagata A, Inahashi H, Sanbo M, Sano H, Goto T, Hirabayashi M, Kornau HC, Priiss H,
Nambu A, Fukai S, *Nicoll RA, *Fukata M. LGI1-ADAM22-MAGUK configures trans-synaptic nanoalignment for synaptic
transmission and epilepsy prevention. Proc Natl Acad Sci USA 118: 2022580118, 2021

2. Yokoi N, *Fukata Y, Okatsu K, Yamagata A, Liu Y, Sanbo M, Miyazaki Y, Goto T, Abe M, Kassai H, Sakimura K, Meijer D, Hirabayashi
M, Fukai S, *Fukata M. 14-3-3 proteins stabilize LGI1-ADAM22 levels to regulate seizure thresholds in mice. Cell Rep 37:110107, 2021

3. Chen X, Fukata Y, Fukata M, *Nicoll R. MAGUKSs are essential, but redundant, in long-term potentiation. Proc Natl Acad Sci USA

118:¢2107585118, 2021

4. "Yamagata A, "Miyazaki Y, Yokoi N, Shigematsu H, Sato Y, Goto-Ito S, Maeda A, Goto T, Sanbo M, Hirabayashi M, Shirouzu M, Fukata
Y, *Fukata M, *Fukai S. Structural basis of epilepsy-related ligand-receptor complex LGI1-ADAM22. Nat Commun 9:1546, 2018
5. *Yokoi N, **Fukata Y, Sekiya A, Murakami T, Kobayashi K, *Fukata M. Identification of PSD-95 depalmitoylating enzymes. J Neurosci

36:6431-6444, 2016



AO01

FERDRFHAMEDEBERERDX =X L

eI EMCaMKIIIZ X 5
iPlasticity D431 X h = X 2 D g

W7elEE

T K

W INTIIFEREF I LTI
H T AR ¥ F T AR & TR
T 5 AN VORI OIEK A CaMKII
ENLTCRIAIENSPoTET
WE T, FAEIZIRE. AR ) B
8% T CaMKIT @ B9 2 1L % FEAM 1S
B S22 L F L7 (Tsujioka et al
Science Advances 2023), 7. JGiR
BTy 7 A0 BN EA %
(induced plasticity : iPlasticity) 9 %
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1. Tsujioka S, Sumino A, Nagasawa Y, Sumikama T, Flechsig H, Puppulin L, Tomita T, Baba Y, Kakuta T, Ogoshi T, Umeda K, Kodera N,
Murakoshi H*, Shibata M*. Imaging single CaMKII holoenzymes at work by high-speed atomic force microscopy. Scientific Advances,

in press

2. Ueda HH, Nagasawa Y, Sato A, Onda M, and Murakoshi H*. Chronic neuronal excitation leads to dual metaplasticity in the signaling for
structural long-term potentiation. Cell Reports, 38, 110153 (2022). DOI: https://doi.org/10.1016/j.celrep.2021.110153

3. Shibata AC, Ueda HH, Eto K, Onda M, Sato A, Ohba T, Nabekura J, and Murakoshi H*. Photoactivatable CaMKII induces synaptic
plasticity in single synapses. Nature communications 12, 751 (2021).

4. Murakoshi H*, Shin M, Parra-Bueno P, Szatmari EM, Shibata AC, and Yasuda R. Kinetics of endogenous CaMKII required for synaptic
plasticity revealed by optogenetic kinase inhibitor. Neuron 94, 37-47 (2017).

5. Murakoshi H, Wang H, and Yasuda R. Local, persistent activation of Rho GTPases during plasticity of single dendritic spines. Nature

472,100-104 (2011).
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1. Miyoshi, G.*, Ueta, Y., Natsubori, A., Hiraga, K., Osaki, H., Yagasaki, Y., Kishi, Y., Yanagawa, Y., Fishell, G., Machold, R., and
Miyata, M. (2021). FoxG1 regulates the formation of cortical GABAergic circuit during an early postnatal critical period for autism
spectrum disorder-like phenotypes. Nature communications /2, 3773.

2. Hou, P.S., Miyoshi, G., and Hanashima, C. (2019). Sensory cortex wiring requires preselection of short- and long-range projection
neurons through an Egr-Foxg1-COUP-TFI network. Nature communications /0, 3581.

3. Miyeshi. G.*, (2019). Elucidating the developmental trajectories of GABAergic cortical interneuron subtypes. Neurosci Res 738, 26-32.

4. Miyoshi, G.*, Young, A., Petros, T., Karayannis, T., Mckenzie Chang, M, Lavado, A., Iwano, T., Nakajima, M., Taniguchi, H., Huang, J.,
Heintz, N, Oliver, G., Matsuzaki, F., Machold, R.P., and Fishell, G. (2015). ProxI regulates the subtype-specific development of caudal
ganglionic eminence-derived GABAergic cortical interneurons. The Journal of Neuroscience 35, 12869-12889.

5. Miyoeshi. G., and Fishell, G. (2012). Dynamic FoxG1 Expression Coordinates the Integration of Multipolar Pyramidal Neuron Precursors
into the Cortical Plate. Neuron 74, 1045-1058.
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1. Watanabe, T. Causal roles of prefrontal cortex during spontaneous perceptual switching are determined by brain state dynamics. Elife 10,

€69079 (2021).

2. Watanabe, T., Lawson, R. P., Walldén, Y. S. E. & Rees, G. A Neuroanatomical Substrate Linking Perceptual Stability to Cognitive
Rigidity in Autism. J Neurosci 39, 6540-6554 (2019).

3. Watanabe, T. & Rees, G. Brain network dynamics in high-functioning individuals with autism. Nat Commun 8, 16048 (2017).

4. Ezaki, T., Reis, E. F. dos, Watanabe, T., Sakaki, M. & Masuda, N. Closer to critical resting-state neural dynamics in individuals with
higher fluid intelligence. Commun Biology 3, 52 (2020).
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Hum. Brain Mapp. 39, 2673-2688 (2018).
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IRCN-iPlasticity International Symposium Participant report

Chisato Suematsu (PhD student, Systems Neuropharmacology Lab, Kyoto University)

I had the utmost pleasure to participate and
present my poster at the IRCN-iPlasticity
International Symposium held at the University
of Tokyo from January 10-11, 2023. This two-
day event took on a hybrid format amidst the
Covid crisis, creating the perfect platform for
attendees all over the globe to take part in
rich exchanges and spontaneous discussions.
While | was aware that this meeting would be
attended by multidisciplinary experts, the
diversity was still astounding. With each
presentation that was given during this
symposium, we were taken on a different
journey across the domains of plasticity and
development, featuring approaches ranging
from genetics to clinical to computational. By
the end of day 2, | finally began to see how
the study of plasticity really necessitates such
synergy and collaboration amongst different
areas of expertise.

In between talks were the poster sessions,
where | had the chance to discuss my project
with professors, young researchers and fellow
students. They approached me with insightful
questions and helpful pieces of advice which

| hope was able to give back too in return.
This was my first poster presentation that |
had done in person (as to online), and | found
myself thoroughly enjoying the atmosphere
and spontaneous exchanges between
participants. | was also extremely fortunate to
have had my poster visited by a renowned
expert in the field | study. Much to my delight,
he gave me excellent advice on the technical
aspects of my research that he was able to
base off his own experiences. | was also
challenged with incisive, conceptual questions
about my work that made me realize how
much more | could do. Overall, it was an
exhilarating experience to engage in scientific
discussion with world-class researchers, over
a beautiful two days at this venue overlooking
the city of Tokyo.

| am truly grateful for the organizers who
made this amazing symposium possible. | am
also thankful to have had this opportunity to
delve deep into the world of plasticity, and to
learn that | am a part of an integrative effort
shared across an incredible line of researchers
in the neuroscience community.
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Tomonari Murakami*, Teppei Matsui*, Masato Uemura, Kenichi Ohki*
Modular strategy for development of the hierarchical visual network in mice
Nature 608(7923):578-585 (2022). https://doi.org/10.1038/541586-022-05045-w
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Distinct nociception processing in the dysgranular and barrel regions of the mouse somatosensory cortex
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Hironobu Osaki*, Moeko Kanaya, Yoshifumi Ueta, Mariko Miyata*
Distinct nociception processing in the dysgranular and barrel regions of the mouse somatosensory cortex
Nat Commun 13(1):3622 (2022). https://doi.org/10.1038/s41467-022-31272-w
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Ikuko Takeda, Kohei Yoshihara, Dennis L. Cheung, Tomoko Kobayashi, Masakazu Agetsuma, Makoto Tsuda, Kei Eto,
Schuichi Koizumi, Hiroaki Wake, Andrew J. Moorhouse, Junichi Nabekura*
Controlled activation of cortical astrocytes modulates neuropathic pain-like behaviour
Nat Commun 13(1):4100 (2022). https://doi.org/10.1038/s41467-022-31773-8
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Takuro S. Ohashi, Yuki Ishikawa*, Takeshi Awasaki, Matthew P. Su, Yusuke Yoneyama, Nao Morimoto, Azusa

Evolutionary conservation and diversification of auditory neural circuits that process courtship songs in Drosophila.
Sci Rep 13:383 (2023). https://doi.org/10.1038/541598-022-27349-7
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Himawari Hirai, Takeshi Sakaba, Yuki Hashimotodani*
Subcortical glutamatergic inputs exhibit a Hebbian form of long-term potentiation in the dentate gyrus.
Cell Rep 41(13):111871 (2022). https://doi.org/10.1016/j.celrep.2022.111871
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