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Graduate Course: Developmental Brain Science (DBS)
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Normal development and
emotional response

Dysregulation to innate fear y
Delayed extinction to learned fear H
Decline of serotonin in the raphe nucleus =

Dysregulation to learned fear
Hippocampal synaptic dysregulation »
via 5-HT1a receptors H
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1) Sasamori H, Ohmura Y, Kubo T, Yoshida T, Yoshioka M.
Assessment of impulsivity in adolescent mice: a new training
procedure for a 3-choice serial reaction time task
Behavioural Brain Research, 2018 May 2; 343: 61-70. Epub 2018 Jan 31.
2) Kumamoto H, Yamaguchi T, Konno K, Izumi T, Yoshida T, Ohmura Y,
Watanabe M, Yoshioka M.
Repeated fluvoxamine treatment recovers early postnatal stress-
induced hypersociability-like behavior in adult rats.
J Pharmacol Sci., 2018 Jan; 136(1): 1-8. Epub 2017 Dec 9.
3) Tsutsui-Kimura I, Ohmura Y, Yoshida T, Yoshioka M.
Milnacipran affects mouse impulsive, aggressive, and depressive-like
behaviors in a distinct dose-dependent manner.
J Pharmacol Sci., 2017 Jul; 134(3): 181-189. Epub 2017 Jun 27.
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1) International Consortium on Lithium Genetics (ConLi+Gen), et al:
Association of polygenic score for schizophrenia and HLA antigen
and inflammation genes with response to lithium in bipolar affective
disorder: A genome-wide association study. JAMA Psychiatry 75(19):
65-74, 2018

2) Ikeda M, Takahashi A, Kamatani Y, et al: A genome-wide association
study identifies two novel susceptibility loci and trans population
polygenicity associated with bipolar disorder. Mol Psychiatry 23(3):
639-647, 2018

3) Hashimoto N, Ito YM, Okada N, et al: The effect of duration of illness
and antipsychotics on subcortical volumes in schizophrenia: Analysis
of 778 subjects. Neuroimage Clin. 17: 563-569, 2017

4) Chen C, Nakagawa S, Kitaichi Y, et al: The role of medial prefrontal
corticosterone and dopamine in the antidepressant-like effect of
exercise. Psychoneuroendocrinology 69: 1-9, 2016
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A FAE 22 D B TIT V. RO Y 7 AMRER AT 4T -
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1) Miyazaki T, Yamasaki M, Hashimoto K, Kohda K, Yuzaki M, Shimamoto
K, Tanaka K, Kano M, Watanabe M. Glutamate transporter GLAST
controls synaptic wrapping by Bergmann glia and ensures proper
wiring of Purkinje cells. Proc Natl Acad Sci U S A. 114: 7438-7443, 2017

2) Yamasaki M, Takeuchi T. Locus Coeruleus and Dopamine-Dependent
Memory Consolidation. Neural Plast. 2017; 2017: 8602690.

3) Takeuchi T, Duszkiewicz AJ, Sonneborn A, Spooner PA, Yamasaki
M, Watanabe M, Smith CC, Fernandez G, Deisseroth K, Greene
RW, Morris RG: Locus coeruleus and dopaminergic consolidation of
everyday memory. Nature. 537: 357-362, 2016.

4) Yamasaki M, Fukaya M, Yamazaki M, Azechi H, Natsume R, Abe M,
Sakimura K, Watanabe M: TARP y-2 and y -8 differentially control
biased AMPAR density across Schaffer collateral/commissural
synapses in the hippocampal CA1 area. ] Neurosci. 36: 4296-312, 2016.

5) Yamasaki M, Okada R, Takasaki C, Toki S, Fukaya M, Natsume R,
Sakimura K, Mishina M, Shirakawa T, Watanabe M: Opposing role of
NMDA receptor GluN2B and GluN2D in somatosensory development
and maturation. J Neurosci. 34: 11534-11548, 2014.
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BARMICIZEZNG L L, BERMIC X > Tk h-tan
AT 2 NREICBIT AATE RN L T 5 RIS LI
75 2O =7 M)k (e 3a) 2HV5. b3 a3 L
BHAOHEN L THREL, EhBMEEMZ 5 L & ITHSP D
ELHEIT). o0 B MR EAERONS LR L
LCREIMICDzo TRIEZ MY R 720, [TH7T— 5 OFH
BAECEEED BV S HITMAERDOTXTOREERZ FERT
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WTWwb,
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2LV EORSPEEY [HEE] LIEs, Thide MofTAE
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DE B & BREARAF Y12
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) - MAABRA,. T
R D R T S & B
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0 15 3.0
delay to LL (s)
Vi=al/d
small amount / short delay
V2=A/D
large amount / long delay

2014 FE~BUHE (2019 4E 5 H) D HWFZESER

1) Ogura, Y. Amita, H., Matsushima, T., (2018) Ecological validity of
impulsive choice: consequences of profitability-based short-sighted
evaluation in the producer-scrounger game. Frontiers in Applied
Mathematics and Statistics, 4: 49 (doi: 10.3389/fams.2018.00049)

2) Xin, Q. Ogura, Y., Uno, L., Matsushima, T. (2017) Selective contribution
of the telencephalic arcopallium to the social facilitation of foraging
efforts in the domestic chicks. European Journal of Neuroscience 45:
365-380 (doi: 10.1111/ejn.13475)

3) Wen, C., Ogura, Y., Matsushima, T. (2016) Striatal and tegmental
neurons code critical signals for temporal-difference learning of
state value in domestic chicks. Frontiers in Neuroscience (Decision
Neuroscience) (doi: 10.3389/fnins.2016.00476)
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Sensorimotor Learning phase
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EEEEEE
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Start (Day30-35)

YVIN—ROEFZY - ZPRFH  FBINTHULLRI DOEE
%2 (sensory learning phase 5&) SBESHEEFHZEETL. BE
BT 4— R\ IICL>THED/)(Y—ETRE LTV RESEHZEH
(sensorimotor learning phase #&&) M 2 DDEBF AT v TZED,
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19T ne
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TEEKEFRIRECFRREDFESNS (HE2= Arc mBRNA %17),
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1) Asogwa NC, Mori C, Sanchez-Valpuesta M, Hayase S, Wada K.* Inter- and intra-specific
differences in muscarinic acetylcholine receptor expression in the neural pathways for
vocal learning in songbirds. Journal of Comparative Neurology 526: 2856-2869. 2018

2) Hayase S, Wang H, Ohgushi E, Kobayashi M, Mori C, Horita H, Mineta K, Liu WC, Wada
K.* Vocal practice regulates singing activity-dependent genes underlying age-independent
vocal learning in songbirds. PLoS Biology 16(9): e2006537. 2018

3) Asogwa NC, Mori C, Sanchez-Valpuesta M, Hayase S, Wada K.* Inter- and intra-specific
differences in muscarinic acetylcholine receptor expression in the neural pathways for
vocal learning in songbirds. Journal of Comparative Neurology 526: 2856-2869. 2018

4) Hayase S, Wada K.* Singing activity-driven Arc expression associated with vocal acoustic
plasticity in juvenile songbird. European Journal of Neuroscience 48(2): 1728-1742. 2018

5) Mori C, Liu WC, Wada K.* Recurrent development of song idiosyncrasy without auditory
inputs in the canary, an open-ended vocal learner. Scientific Reports 8: 8732. 2018

6) Sato D, Mori C, Sawai A, Wada K.* Familial bias and auditory feedback regulation of
vocal babbling patterns during early song development Scientific Reports 6: 30323. 2016

7) Imai R, Sawai A, Hayase S, Furukawa H, Asogwa CN, Sanchez M, Wang H, Mori C, Wada
K.* A quantitative method for analyzing species-specific vocal sequence pattern and its
developmental dynamics. Journal of Neuroscience Methods 271: 25-33. 2016

8) Ohgushi E, Mori C, Wada K*. Diurnal oscillation of vocal development associated with
clustered singing by juvenile songbirds. Journal of Experimental Biology 218: 2260-2268.
2015

9) Mori C, Wada K*. Audition-independent vocal crystallization associated with intrinsic
developmental gene expression dynamics. Journal of Neuroscience 35: 878-89. 2015.
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1) Yamauchi, N., Takahashi, D., Sugimura, Y. K., Kato, F., Amano, T.,
Minami, M.
Activation of the neural pathway from the dorsolateral bed nucleus
of the stria terminalis to the central amygdala induces anxiety-like
behaviors.
Eur. J. Neurosci,, 48: 3052-3061, 2018.

2) Maruyama, C., Deyama, S, Nagano, Y., Ide, S, Kaneda, K., Yoshioka, M.,
Minami, M.
Suppressive effects of morphine injected into the ventral bed nucleus
of the stria terminalis on the affective, but not sensory, component of
pain in rats.
Eur. J. Neurosci., 47: 40-47, 2018.

3) Deyama, S, Sugano, Y., Mori, S, Amano, T., Yoshioka, M., Kaneda, K.,
Minami, M.
Activation of the NMDA receptor-neuronal nitric oxide synthase
pathway within the ventral bed nucleus of the stria terminalis
mediates the negative affective component of pain.
Neuropharmacology, 118: 59-68, 2017.
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1) Y. Maehara, K. Yamazaki, and K. Gohara: Nanographene Growing on
Free-standing Monolayer Graphene, Carbon, 143C, 669-677, 2019.

2) K. Yamazaki, Y. Maehara, C. C. Lee, ]J. Yoshinobu, T. Ozaki, and K.
Gohara: Atomic Structure and Local Electronic States of Single Pt
Atoms Dispersed on Graphene, J. Phys. Chem. C, 122 (48), 27292-27300,
2018.

3) T. Uchida, K. Shimada, R. Tanabe, T. Kubota, D. Ito, K. Yamazaki, and
K. Gohara: Xenon pressure dependence of on the synchronized burst
inhibition of rat cortical neuronal network cultured on multi-electrode
arrays, IBRO Reports, 3C, 45-54, 2017.

4) T. Mitsudome, T. Urayama, K. Yamazaki, Y. Maehara, J. Yamasaki,
K. Gohara, Z. Maeno, T. Mizugaki, K. Jitsukawa, and K. Kaneda:
Design of Core-Pd/Shell-Ag Nanocomposite Catalyst for Selective
Semihydrogenation of Alkynes, ACS Catalysis, 6, 666-670, 2016.

5) S. Danworaphong, M. Tomoda, Y. Matsumoto, O. Matsuda, T. Ohashi,
H. Watanabe, M. Nagayama, K. Gohara, P. H. Otsuka, and O. B.
Wright: Three-dimensional imaging of biological cells with picosecond
ultrasonics, Appl. Phys. Lett. 106(16), 163701-5, 2015.
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1) Shahrier M. A. and Wada H. Effects of prenatal ethanol exposure
on acoustic characteristics of ultrasonic vocalizations in rat pups.
Neurotoxicology, 69: 29-36, 2018.

2) Wada H. and Qi I Effects of decabromodiphenyl ether (BDE-209) on
ultrasonic communication in mating behavior of rats. Organohalogen
Compounds, 80: 602-606, 2018.

3) Qi I. and Wada H. Effects of decabromodiphenyl ether (BDE-209)
on ultrasonic communication during fighting of male adult rats.
Organohalogen Compounds, 80: 209-212, 2018.

4) Wada H. Acoustic alterations of ultrasonic vocalization in rat pups
induced by perinatal hypothyroidism. Neurotoxicology, 59: 175-182,
2017.
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1) Tang M., Oshinomi K., Ishizaka K., Tha K. K. and T. Yamamoto.
Dependence of scan parameters on nerve fiber crossing depiction
in diffusion spectrum imaging in clinical practice. J Comput Assist
Tomogr, 42: 522-526, 2018.

2) Tang M., Nishi K. and T. Yamamoto. Analysis of fluctuation in cerebral
venous oxygenation using MRI: quantitative evaluation of vasomotor
function of arterioles. Magn Reson Med Sct, 16: 45-53, 2017.

3) Omatsu M. Obata T. Minowa K. Yokosawa K. Inagaki E. Ishizaka K,
Shibayama K. and T. Yamamoto. Magnetic displacement force and torque
on dental keepers in the static magnetic field of a magnetic resonance
scanner. J Magn Reson Imaging, 40: 1481-1486, 2014.
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press.

2) Toyomura A, Yokosawa K, Shimojo A, Fujii T, Kuriki S: Turning a
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Neuroscience Methods, 307, pp.14-22, 2018.
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Psychomusicology: Music, Mind, and Brain, 28, pp. 178-188, 2018.
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Differentiation of Brain Activity during Mental Imagery of

Improvisational Music Performance using MEG, Frontiers in Human

Neuroscience, 12, Article 156, 2018.

5) Toyomura A, Fujii T, Yokosawa K, Kuriki S: Speech Disfluency-
dependent Amygdala Activity in Adults Who Stutter: Neuroimaging
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Neuroscience, 374, pp. 144-1542, 2018.
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memory encoding is an index of memory performance, Advanced

Biomedical Engineering, 5, pp. 43-48, 2016.
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physio-psychological responses to emotional pictures? An analysis
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Biomedical Engineering, 5, pp. 88-93, 2016.

Matsunaga R, Yokosawa K, and Abe J: Functional modulations in
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1) Wu Y, Enoki R***, Oda Y, Huang ZL, Honma KI, Honma S. Ultradian
calcium rhythms in the paraventricular nucleus and subparaventricular
zone in the hypothalamus. PNAS, 2018.

2) Enoki R®Y, Oda Y, Mieda M, Ono D, Honma S, Honma KI. Synchronous
circadian voltage rhythms with asynchronous calcium rhythms in the
suprachiasmatic nucleus. PNAS, 2017.

3) Enoki R®Y, Ono D, Kuroda S, Honma S, Honma KI. Dual origins of the
intracellular circadian calcium rhythm in the suprachiasmatic nucleus.
Scientific Reports, 2017.

(*equally contributed. “* corresponding author)




BAa FH

PRI - B JUEmEA R JVERL R
................... CADAEYZ—BIRRR
BB TE 4F UEEAPEPHAE

[ B %= AL T A DA FIRIEB DORRT]

TADPAE, K EABEICHET L LICE->TRRI S
PET, AEIITIZ07% D HELR>, 72, &FETIEH
AREINIZ 100 TALL EOBEIGFAET HEELNTVWD, TA
MADBY) RIEED BT, TADATIENFBT 5 a2
YNZHMWE L, ZORIEERICE - 2B 2S5 2 LS %
Thbdo TADAZEITRIMBEED S X, #WE 42 ERIGE
ALTBY, INLOFHEBIIMBEORFEFHEH L LTHOZ N

BERR O FEH - WA 2 MG U B RUB S AT O I Rt
ZHETE7. MRIWTHEZIFETE LWIEFIZBWT, i
BEBOFERTIC L D . BRI B E DAL TR 5 2 & H5
FET. 2D X9 BRAEBNT B TIIIVEHIBRIC THRAEATE I L 72,
IR Z Ty BRI D X 9 2 BERE I 70 AT 2 360§
5T EIXD ., Y iR A RS T A Z LSRR B 2
ENRHAEN S,

5o CORFEIEH - B EZ IR TS 2 LICE D KB
BB TAPATEE OB, COMEMRR EVHI SN, &
Y) 7 (B IE ORESE DS RBIC 2 B L E 2 b b,

TANATER L DEL S, TADPAMREESIET 2. K.
MR R 2 DTN L. CTAD AR TA 2 &7z, #Y)
IRHEEITH 2 KT AN F RO EREEIToTwh, Ih
FC. FMMEMRAURTFHEE M A 220/ 7 4 vy = v,
B TADAEEH O, KO, FEEIEEBICH T 5, Bk
Bgsr 2 T, CADAREEIROBHMAN. TA»ATE
DAHNZAL%ZWHREL TS,

MW TAPAREEZRF L SN TWD, HEEEREE LM
3 2 RGN L. BIREOIEA Y . Mo EE,

BifEt =R

2014 FE~BUE (2019 4E 5 ) D E LWL

1) Shiraishi H, Haginoya K, Nakagawa E Saitoh S, Kaneko Y, Nakasato N,
Chan D, Otsubo H: Magnetoencephalography localizing spike sources
of atypical benign partial epilepsy. Brain Dev 2014; 36: 21-27.

2) Tto T, Otsubo H, Shiraishi H, Yagyu K, Takahashi Y, Ueda Y, Takeuchi
F, Takahashi K, Nakane S, Kohsaka S, Saitoh S. Advantageous
information provided by magnetoencephalography for patients with
neocortical epilepsy. Brain Dev 2014 May 10. pii: S0387-7604 (14) 00100-
4. doi: 10.1016/j.braindev.2014.04.006. [Epub ahead of print]

BB AT R

38




2018-2019FEDELITH

€2018F 4P HRERMESERMABA - - TAEBRUIXRFES

REERN B EERE LY 5 —E 3L <D > T AR RADHT

€ 2018F 108 EUH—IURIULIMEUZEDRAG EETDIRIERAE ]

Il

BEEL LY ERBAOEASH BETIAELITHH  BEIDNASONKE  WETHDRINENE EET DM (BAX) BIFEIR

02018ﬂ511 A tjﬁ—nﬁﬁﬁﬁgwﬂﬂﬁ (:II:T"%Ov‘Jtﬂ'\T)l/)

AETHESIEDEASE ' FHER DT BHADHET

02019ﬂ52ﬁ RERMEZERBTRNARS

OEERKRT BETE RREDEEF

20193 A HRERMEBERETIAELESA

WEERRDIN IEAREESE ETERES50ET ETHEESROESTE

201948 HRERMHMFZERHEBN - HIAERLIRFES

RRERNDEERE LY I—F U <MD > I BIEE FAERISRARDRT

39



@oUL2I1D52¢G UlIbJug JOJ JBJUS) UOIIDONPT PUD YdID3S3Y

40

SUVRDOLEMES - BTEDERICOINT

OtV URIDOLERES

TR 15E 12 B D BRSHRHE R Y —RIULEI VRIS Y LA

TR 16 11 B B Etyy—AaBMES (215 UBESOESR)

¥R 179 38 P E2EtEVI—DURIUY L [Z LR ERAE

T 17 %10 B P E2EEVY-ABES (BI5: KEEIS—/\DR)

TR 17E 128 P E3EEYY—D U RUY L (6]

TR 1844 10 B B3OV HER (BB AEFMASEE)

R 184 12 B CEAREVY—DVIRDY L [BET B FR DR

TR 1911 8 CESEtEYY— RS L [EDDRR]

TR 19411 8- 128 P EAOtEUY—RER (FIREDH)

R 204% 10 B P ELETEVY-ABMBE (R15: KERIS—/\UR)

Fr20E 12 B CEOETEVY—VVRIYL [OEWDEYNEB TS - REBEDI - — IR EEN T oI
TR 21 E 118 P BeOtryy—AaBHMES (15 KBEEIF—/\UR)

TR 21 E 12 B CETEEVY—VVIRDY L EGEFEBENDL BRDA]

R 22 F 10 B CETERVY-ABHES (BI85 KERIS—/\DR)

TR 22F 12 B P E8EtTYI—VURIUYL [T T DERE R

FR234%F 11 B B8Oty —ABMES (15 KBEIF—/\UR)

R 23 F 12 B P BBtV RS L [ERNEEED A X L]

TR 24E 118 P EOETEVY-ABMBE (R15: KEBRIS—/\UR)

TR 25 18 CEI0EMEYY—DURTI L [RtEEC X — 22 O—MRI TREIN OB H
TR 25%F 11 B PEIN ARV VRSO A TR - RIROESEER DRI EGH)

R 2544 11 B P BI0EEVY-EBRES (B8 BB YRETIL)

TR 26F 11 B CEV OtV Y-aBHES (B8 HEBISVEERTIV)

FER 26 E 128 P B2V VRIS O L (RN A S IO Z~RBM R T LDEREERFD]
FR27E 7H P EI3EEYY— VRS L [BEEEAND T TO—F ;RS - 1B - KB - HFEYH D)
R 27 E 11 B CE12@t Y —ABIES (B8 XEBISVEERTIL)

TR 28E 11 B PEAEEY Y- URY DL RETHOMAERS  2RNMEICE D ERRAEICET DR
TR 28 F 12 B D EI13EtyY—AaBHES (15 HEBISVEEATIL)

R 29 E 10 B D E14AEEVY-EBRES (215 KEBIS VEATIL)

R 294 10 B P EIBEEVY—VVIRD YL [REMB]

R 30 &E 10 B PEI16EEYI— VRS LA [RREOREIR SER T DRMMRE

T 30E 11 B CEI5EEVY—ABMES (215 KEBIS Y EATIL)
XL %

LR RAE BARTRS:. B ERE. BRKY:, NTTHRHA, &£HZ%E, Wi~ HEE, JbiEEE ). dbilEd kswbe. dbigE
JEAE R e, AL e, BT AR R R B, ARMEE T, 7oy —, MBI ety ¥ — HOoARY )2 - a v,
T ) AY ¥y KEESRGEAEE M, 727 8T Morehouse School of Medicine, YV ARAZLY V=7 Y 7, Fx
Y =3V, = ARAT AT ERERITERT, R SRS, WAL RN RE, AYLENIZERT. Bl H AR X 2,
NTT 7—% 7 #+ — A, HIGEHFEREHE I EER L, TR, AL O SmEE. (LSRR, LR T TREE (7]
WIERRIMERE ). 3 FoNxTh A F, BRI S, EREERA S, AT IEHRR RS, B IRl 2 &

QEBETEHEERICDOIVT
BELERETE (FH16~30 FEETE=598 8) W+ (f2HD) BIRETE (FH 16~30 EEETE=5t 24 8)
ZFD1th 4%
AHBE 2% -
BE1% Zfth 13%
2 (JbK) 8%
28%
HE
8%
& B
EE> ) )
2 (fhk2) 13% 29%

3%



r-

tBEEXFRER

Campus Map of Hokkaido University

SRS ETIRRRR () RBIEA I N2>t )
R RIEERTIETE L 2 — ST
BT > 52— e S
TR &AT 4 HIA I N— 2 L EIRHLR BIRERANMES U —>F/ 77/ 09—t 52—
SINFIRIET O 2 7 NI — | BFRSHRAR
¥ - MBI ]_ e 3
— SEFl 7
AET R - ZTYTT) ] > H20%3P9
GeEHEEEHHt> %) BEREE 52—
-~ AmsEsAE @ .
S RREE & wEtle T \
g \IJ.I-EEE UH—Ft4 s 28 *([ZE%&)‘Z?H%; BYS mrye
. " N R :ﬁiﬁ B Z RKE
ZK—Y hL—Z2 G a— IIE 9 %% = HHBER TIbh b3
AN e e i
7 0709757 #Em
vooes - CRRER g e w
THETSHK I T / g;gg{tfyfﬁd_j)g h 4\‘ S ey Bt 4— HF9R1 87
- ¥ s s 3 TAT
sy WA i | SEEF AT L LI
R — ~, - BRI = -
R ZMREBE RS i & =
FH
e YFUTNHARERR L = ‘ \ AT
ILYhOZYRBRE e = A LmEkTEE  ERKEMRES 4
-1
S
FHUT—K R AT S Wb &Sk
TV l‘éﬁ‘ﬂ?‘«? S etrt pa R Y Y Y o
AHEHE 7 ik _ ! e E¥E
4=V RREE 2 T HIVFHAING R 1%@5‘-&1::{»
ISLAUY BIRHEI £
\  HmmREEY A ceudm
BEXHAEE LS L= 1 120
o e REE T8k 1 2%
Balsn EEFHER BEMOE gy )
XA Ty N R 5 — (L)
AX - HEARERE L L, L R 4 — ()
o g HREE 257 -A-7>7 ™ ®
BEFRE— ZFF Fres & /_/ AR o
2% 7 DHERSERTR
s /Eﬁa:v;%
[T / ‘ o
' WEESHE I\
Do EARSHE. ,9’
k-2 YU 2aabZll gig)a”
AP ¢ £
—xeUTEE— 1&0*?7,_&.
N AR ERR ﬁ‘:";i%;é
semnaEm O on e SRR ’0‘
fedic]

LBEXZERMEFERABAE L F—HE 2019-2020

2019 bHME]
W ZMEHRB LT —
Research and Education Center for Brain Science (RECBS)

Hokkaido University
T060-0815 HLIRFILKILISRAETTEH EXRBEHZA E/:E011)706-5022

URL : https://www.hokudai.ac.jp/recbs/




R

S
SR

S
N
W




