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Abstract

Cerebrovascular disorder such as cerebral infarction is an extremely frequent disease
to become the fourth cause of death in this country. When the cerebral infarction occurs,
the supply of oxygen and nourishment is exhausted, leading to death of many neurons
around the infarct area. In this case, a molecular mechanism of mechano-signaling which
determines either the survival or death of cells may function through sensing the
neighboring environment; yet it remains to be clarified. In this study, we searched for
the gene whose expression is induced depending on mechano-signaling via the cell-cell
contact and connection in neural circuits within both normal and damaged brains, and
analyzed how the gene can activate the mechanism for reshaping and restoring the neural
circuits. Our results suggest that in the normal brain, the single-pass-transmembrane
glycoprotein 5T4 may play an important role in mechano-signaling in the neural circuit,

whereas in the damaged brain, the transcription factor Npas4 may do.



https://ejje.weblio.jp/content/infarct+area
https://ejje.weblio.jp/content/death+of
https://ejje.weblio.jp/content/the+cell

MRNE
(&5 - A
WL T AR S8V o i
ML D — K PAR Tdh D IREKICIRE S,
DKk, REREZZbNLE I D
LT, HnE LTl D, B
O E I BV T, ME o T
= =2 —w o (JERL L S 65 5% Bk )

B REHORN =2 —mn o ORDE @y mgagsa—nvoRsE

FHIT A D LI L D, B E LB IRERE= 21— 0 > (STAEARIMRR) (X, RURICAR
STHREMDTHIHES A, MR~ EBHL

ERTUS (K1), MEKAE=2—1 €, BEOWEEBIMHAEN TS, STARA

i, WERT AR T e O B

WA SHTWE R, Zokskse REREERT.

LD BERARE, BREEODERBLEAISNVIEDEOMEICLY, oW T4
A7 HhEInND, LerLeRnsb, BRERTHWIF®RALET 5, PR M~
DYV THEATREDOLIREHEREZLTOVDIONE, IFEALEGTHs TN T,
2T, RIS TIE., BRSO E N o AR [E B (2 3 0y T, M e B o R 4 e LT K

LA T TS L THBENFEINDIEBRLRFICEHEB LT, THIC X - THREMN
KoBmLEENEEbE 22 ZHER T LI L2 BELE,

RS

1) EEMOMBEERICBWT AN ) T F A6 CCTHRIAT 5 #EE T

HE bl EClo, —BIEAE®MEEAE S5T42, HREMBO T ORED YT
247 (LLF, ST4RERIAAL) 2B W T, BWHNKIZIE U CEALAS T, BIREED
Bhonrnzfl#L sl e&a /AL (K1) D, £ TANZE TIX, 5T4 JERM
fa 2y, MLERAMREIE CEHWEREZLHE T LI2BICREETITHFHNRER LI NICT D
TelZ, STARBE~ UV A2 WERTEITEERZIT 72 2, BOWWHE % 10 53 > &R
LTC~URAICERRLT, BRITHEZTLIHAVOBREBEKELZFH LA, 5TA RE~
UATIEHAMEERLT, HI0MFEETFLTWD ZER ot (KM2) 2, £/,
2O WS TFALBOFMBIZOW T, MMIC LD RMEMNTFEEITEERZAT - 72,
W+ ALBRAHEMTHEETLIHAICE, AR L STA KB~y 23, ThE
NE@p &, L2rLans, GnsradFETrsH5aI1iE, AR~ XX AL
BZ#B CEX/-nIicxt LT, STARE~YTVAFITERNho D, 22 TEHIZ, G0
O aICET DO EREZIToT, REEO TS 28O T, v AR % H




SFLETCOMMEMELEZE A, @ IR PR D 1 4% [l 2% BV ORERE
HORMETTE, BAEML 5TAXHA~ Y C)_ﬂﬁmm C)
ZALOMTHEERZETZRON LN, A A
LIAR, Ry s T Tu oy Rogunk

| found it!

LCEBEOHRERT I VHNGEET D RME 5T4 BRI

e P . ganh (2)] [AELEGL
T CRIEERFEREZIT SO &, BTA R#E~ U
AFEHAEAMEENT, 22 Ro0 5% )(_ﬂﬁmm ><
commAAEICR kD, 2 | QPR S;S
DR, BEDICHOG N AERE KE[ T 2 -
THET HHAICIE, 5T4 XK~ 2T AL

5T4 SRR * WG

X, B WERE ST HRENNIKET Hahh (4)

. i r Bk \ K2 5T4RE\ETIVAORETHORE
= = e Y NEBAHDT, S EE OF; 5+ L 0
DR LA & VD BRFEATBICBLHTSD () sTamiier2Clr, STAREMEM b5 B @R~ D

. EDANDHOT ZOT, ALOREBRENEFT 2L
H1 ZENHB Mo D, E%%héc o7 " BT

2) EEMOMEEEICBNT AN ) 7 F NS CTRAT L BET

Npas4 IZMEKROFAENE =2 —2 BT, MRIEHEFHICV T 7 2Bk %2
T H5HMELZ L DIBERTTHL Y, EKORMEEOHEN =2 —12 2 Th,
Npas4 [T it % K+ BONF O T 2 FE L, ik RIK O HiFEzeES 252 & nmb
NTWa 49, Npasd o FITHEROFEBICE T, ==2—a YA ELOEREZIT LT
AR T FTNAEERERINALTWVWDLIOT, TORINBEINL TV 5 A EE M2 H#EH X
Nl TITHREEDLIL, MEMOMBERIENEENICHESNOBRICEERKE &
RlZT BT % mmsm%ﬁ%%mfﬁﬁﬁmﬁibto%@%%\%ﬁ%v?x
CEBWT, HMEBERICZORIANEH T2 2THOBEMELR FRELNTZ, BKRENZ
T, BBER T Npasd RZED YV A MO EMIZHTO TCHIZHITZED T L2 A,
Npasd R~ A X KMEARFAZE FMHIC LY, EEOY A ARNWEHFITHE KL, F
BOEBHERELHEL #5522 R B LA, BRE W L2, Npasd X, TANAE
DWMFHEIZL D=2 —vOMIEZEE < 9->dD AID (activity-regulated inhibitor of
death) B F+OHF D1 D2THLHZ NN TS O, Zb DN NE, Npasd IX
MEBBDTERIANMNEMT S22 LT, =a2—a0  OMBIESCMOEERSEZIMEH L
PRI 2 REL T D ATRBER R I (BHEE L. EMEmRT),

[ 45 ]
UEORERENS, MEEIZHESBEMOMREEIE TCORXD ) 7 FMIzB 0T,
Npasd IFTEERERMNERL-T R RBINT, 5%I1F,. Npasd DEMNER T2 W5




MIZT H7-HIC, RNA-Seq TH LM EL TICE L T, Npasd X O HHEE~ ¥
ANWZBITHREIEZ insitu "4 T VXA =2 a3 WLV #BITT 5, K607 6EHEIR
TR LTI, AR Npasd REBOMEIE~ 7R IZBWT, LYyF UL L2 EH 0
TEsFoOBRFEB, S0 iE, shRNAIZ X 285 FORBIME 217 v, KM A ol
WP~ 7 A EBBEEOITEFHNMT 24T\, =2 — 81 OEFMRE KO
R T 2R E2HLNITT D,

[ 511 3K ]

1) Yoshihara, S. et al.: J Neurosci 32, 2217-2226 (2012).
2) Takahashi, H. et al.: J Neurosci 36, 8210-8227 (2016).
3) Yoshihara, S. et al.: Cell Rep 8, 843-857 (2014).

4) Lin, Y. et al.: Nature 455, 1198-1204 (2008).

5) Spiegel, I. et al.: Cell 157, 1216-1229 (2014).

6) Zhang, S. J. et al.: PL0oS Genet 5, 1000604 (2009).

ABICBE D DREY

[ Fa o2& )

1. Takahashi H, Ogawa Y, Yoshihara S, Asahina R, Kinoshita M, Kitano T, Kitsuki M,
Tatsumi K, Okuda M, Tatsumi K, Wanaka A, Hirai H, Stern PL and Tsuboi A .

A subtype of olfactory bulb interneurons is required for odor detection and
discrimination behaviors. Journal of Neuroscience 36: 8210-8227 (2016).

2. Murai A, lwata R, Fujimoto S, Aihara S, Tsuboi A, Muroyama Y, Saito T, Nishizaki
K and Imai T: Distorted coarse axon targeting and reduced dendrite connectivity
underlie dysosmia after olfactory axon injury.
eNeuro 3: pii ENEURO.0242-16.2016 (2016).

3. Muroi C, Kashiwagi Y, Rokugawa T, Tonomura M, Obata A, Nevzati E, Tsuboi A,
Okuchi K, Mishima K, Abe K and Fujioka M: Evaluation of a filament perforation
model for mouse subarachnoid hemorrhage using 7.0 Tesla MRI.

Journal of Clinical Neuroscience 28: 141-147 (2016).

(QEISER ]|

4. Takahashi H, Yoshihara S, Ogawa Y, Asahina R, Kitano T and Tsuboi A.
A specific subtype of olfactory bulb interneurons is necessary for odor detection and
odor-background segregation. The 17th International Symposium on Olfaction and
Taste, Yokohama, Japan (2016). (Selected talk)



http://www.nature.com/articles/nature07319#auth-1
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spiegel%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24855953
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=19680447
https://www.ncbi.nlm.nih.gov/pubmed/19680447

[ R & —FF%K]

5. Tsuboi A, Asahina R, Yoshihara S, Fujioka M and Takahashi H.
Neural activity-dependent transcription factor plays a crucial role in neuronal
protection and survival after ischemic stroke . 2017 Cortical Development
Conference: Neural Stem Cells to Neural Circuits, Chania, Crete, Greece (2017).

6. Takahashi H, Yoshihara S, Ogawa Y, Asahina R, Kinoshita M and Tsuboi A.
A specific subtype of newborn interneurons in the olfactory bulb is required for
behaviors on odor detection and discrimination. Fusion Conference on
Neurogenesis: Implications for Lifelong Development and Disease, Cancun,
Mexico (2016).

[ = o]




