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The aim of this present study is the clarification of the molecular mechanisms and physiological
significance of the stabilization of neural networks by analyzing the subtypes of brain-derived
neurotrophic factor (BDNF) receptor TrkB. To achieve this purpose, first of all, I made the lentivirus
vectors which expressed siRNAs of TrkB subtypes that were able to interfere with the expression of
TrkB subtypes. In addition, the anti-T1 antibody was made to detect whether the knockdown of T1 at the
protein level occurred, and I obtained an excellent antibody for T1.

Next, to establish an injection method of the lentivirus vectors into the cerebral ventricles of the
fetals, I performed injections of the vectors at various conditions. However, the developments of the
embryos after the injection have not advanced well. On the other hand, when the neocortical neurons at
P7 or the primary cultures of neocortical neurons were infected with the vectors, I found that the
dendritic processes of neurons infected with T1 siRNA virus vectors became long and the number of the
branching points of neuronal processes increased.



We have clarified that GABAergic neurons are generated from layer 1 inhibitory neuron progenitor
cells (L1-INP cell) by ischemia (Ohira et al., Nature Neuroscience 2010). There are two TrkB receptor
subtypes in the mammalian CNS. The full-length isoform TK+ is a typical tyrosine kinase receptor. In
contrast, the truncated isoform T1 possesses the isoform specific 11 amino acids in the intracellular
domain. Interestingly, T1 was expressed in almost all L1-INP cells, whereas the ratio of L1-INP cells
expressing TK+ was low, suggesting that T1 plays a role in the proliferation and differentiation of

L1-INP cells.

AR ERA
(EHHAL : 1)
[ERZSEE N PSS & &t

200 9FE 1,800,000 540,000 2,340,000
201 0 1,600,000 480,000 2,080,000

R

R

FEE
i &t 3,400,000 1,020,000 4,420,000

«

GRS HF « Fe B

=

B D53 - M H - PREREL - R 7

F—T— R SRR E R 7 (BDNF),
B, REMAEZE., mpReml¥arE, MfuERE

1. WFERHMA YW DO R
BiE. 102 o =a—ua L 10°HOF7
ARG 72 DAER AR B T h D, RRIEIE
ORI BN T, BT F T BB S IS
DNWTHLS 26D, ZDEE, =a—n
VX T T RAETERRT D T O TR SRR
EREKMCHESETBY, ¥4Iy s
IR AL STV E, FO0%, BRERCR
BRI &L o THRRBIE 23 S 4, BERERDIT BK
AT HL, —a—urOBEE(LDOES VI
ELLIETL, AL oo FF LN T
RN RENRICE T2
(Trachtenberg et al, 2002) , > F b | #h#R[A]HEE
DORERERI 72 X, MERER THDH =2 —n
VOBENEE L CTREEINTIREIC/RD
ZEERIBELTWVWS, LaL, HREEKOZLE
EMEZAM 5T 50 FHBRC O TR, 1EEA
EHLMNMIEN TV,
INETIT, FiFA L., MRBEOHmESS
T ATERRICE L B G L T 5 K sk
B #Z N+ (BDNF) & 20O RK (TrkB)
W2k L CorFAEW R AR AR 200 7o iF 5T
%47 - T X7~ (Ohira et al, 1999, 2000, 2001,
2003, 2004, 2005a, 2005b, 2005¢, 2006, 2007) .
TrkB (20X 2 FEOYV 7 X2 A4 TREFEELTE

- PRSI P

TrkB, L > F 7 A VAT X —_ RNAi., ##[A|

D, —ok, BEHNOEREMWETELT
FHLTWD TK+, b9~ ¥ F 72
R 2 B RN BL & L <4 5
Tl THD, wilt, HiEHIL, TI ORBEZK
TEEHZEDTE S TI siRNA BELL T
TANVANRY X —%{ERL L7 (Ohira et al,
2007), BLBRZEVZ &2, T1siRNA %7 v b
EERDOMEF LB ~BEFEATLZ LI
K0, invivo IZBWT = 2—n8a » OBRERHE
Nary b — VIR THRICHET D Z
L% R L7 (Ohiraetal., in preparation), 9
bbb, Z ORI, TUICITARARME DM E
EIH L, B ERME RSB L ER
LT 5,

2. WstOEHM

INETO TrkB Y7 % A FIZT HHF5EIC

Ko TH LN, THRREIEZ E(LD 5y 11

) IZOWTORBE LW REIE, 14t

W, SRR ATV A2 RS L2 invivo

TR 725 2 Ly, RO E,EE

HIEH3 20 FEEZB O Loy, BRH

WZiX, AT O 25 LTV 5,

(1) BDNF Z &K (TrkB %7 % A 7 {TK+.
T1}, p75) siRNA L' > F U7 A )L AR X



— D fE
Q) VryFUANART X —F W+
MR NS  PT ~ 7 A DRI E ~D i
o8N
3) BizFEA L=~ v 2DITEMENT
@ TEVT L~ U AD =2 —o - ik
B B& 2 %f 9™ 2 PR A ) S R R T
YL EOFE A HMET D Z & T, MRRIEE AL
E s REERE XIS, AEOMNTED LS
REEDOFEREEEANB D . ZNRNKRET ¥
F7y hELTOFE - LE-1THED X
DI A 52 DO L NIT 5,

3. WOk

ARMFIEIL, TrkB Y7 % A 722\ T, g
SN ATEN L)L ETHMT+25 2 &ick
0 | AR AR 22 EAL D4y TRERE O fREA & B 1Y
ELTWA, ZTOEBMEEKT DO, £
T TrkB 7 %A 7% in vivo T/ v I XD
VERHBHILEDTED SIRNA L F AL
ARG HF—m BT 5, (BRI LT A L AR
TR =AM YT ar L, 1T
&), MG O W TRITZ B 2729,

(1) BDNF Z A &R E ) siRNA BB L > F

TANARY Z—DEE . Z i E T,
NEEI7e T siRNA Lo F A VAT X
—IIERE AT D, £72, TK+, p75siRNA
Ly FTANARY X —DIERLL & - T
W5, AthIE, TK+, p75 siRNA R~ #
— AR — 0 IR ST
Real-time PCR X° 7 T A X 7 11 v NMENTIZ
Lo T, LVEHRE2siRNA L F AL
ARG B —%515D, ZILHDOUA VAR
A —Z1%, siRNA 33T L TV 2 Re
DFEMRERENTEH L D1T, siRNA &4
VT MR ATIE GFP % 7213 mRFP % # 7~
AATH D (Ohira et al., 2007; Hioki et al.,
2007; Kameda et al., 2008) ,

QR YT RABEBRMBE~DL U F T AL R
Ry F =Y bR (E12-16) HE~T A
WARG R —Fef e arT Db, &
D%, A% 9 BIZR oo~ U AZTEIT A
h R 7 U — R (R RE DS B,

Q) ABTHUAP~DOL VUV FUAINLR
Ry F—RBY: [BRHOME~D T A LA
NG H—DFeH L, AR AR T
72, A% T HO~DU AKMEE~, HAL
ERELTUANARI A —" AT )
varTh, Tk, A% 9 BEIHSITET

A Ny T U —fAT(FRE ST 5, 2D
FEFTIZ K - T, KV BT, R RE fE
D==a—n »rDOHELITEEL 2 #E OO
HTENTED,

@) <~ 7 RITEVMRAT : Lit 23 TIEHLZ~
A e WARRAATENT X MToNT B, 8RR
TEhT A b 0 U AKKEE, 8 J7 MMtk ek
B N— 2 R RURSREAHT T A B
FLRLAAL e gy, MEERT A
M UATATT AN BHUET A -,
H—4—ny RFA L, Ky hFL— b7
AN, A—=T T 4=V TR, @BEKX
TR HRE®RIRT A N, A—Y L b
BEIKIKT A . B — AT A b, tEMEST
BHIET A b T FAKEE . Gait Analysis (42
B IERT CITEVT 2 3 272 9),

(5) TEHEZERIFRAT :4 DITEVRTI. ., ~ 7 2K
DIANVAAL T =V v a G, NBFT
M WiTE N L —Y—F A V2 v a
LiBWMEE%R., TrkB 7 ¥ A4 7, #s
NRIE, Bi~—h—&fadbd T, it
ESBEMEE, ETBEMBIZHWT, A
v, BHRZER, dR, v RO I
WCREM 722 7T 21T 5, TekB 7 2 A4 7D
FEUL T UL & RO EE - [A]#
WOz, & oIfTET — % ZBEM T 5
Zlilick vy MEREE OZEERE A S
T B,

4. WFIEARR

TkBY 7% A 7% invivoCT/ v 7 X7 &
HFDHZLEDTEDSIRNAL VF T A VAR
5 — O %17 572, TIkBOY 7 2 A 713,
HMENICTF ey X2 F—FPDHHTK+E F 1
UF TP ERNETIO 2FEENTFIEL T
Wb, TNENOY T XA FIT O THRM
DAL ET WA LTI~ T L HGRNA
BEEL, LUFUA N AR Z— %
R B B TG, VoA X T ry
MZ X - T, TK+. TIOH 7 ERBME
FLTWANE ) DZONWTHRF LT, D
fEF, TK+, TIEDICHARIKTEZRO LT
ENRTE, TK+ ETIZNE UK T 5siRNA
L TFIANART ZB—% DL ENT
7=,

AAFFERTD> B AFAE L7ZTK+ & T1O B BAYHL
WiZ, MG Eb U XRY 7 a—FLHikT
Holzy ZDTH, ZTHNETIITK+ETIO
BEYANRATRE & 72 o TNz, 2 ORE A iR
BT AE7=HI2, TIOELEY NARY Z7a—F



NFURDOVER 24T, FFRMEOFHWELT v

MITIHUEZ D Z LTSI LT,

B =V EFEH LT, RIEHO
HE~DOTKBZFERKL VT TANANRY X —
DBEEIEZRHENI T HT-012, b omE %
1Tol=m, A v Y=V v a  BOBRODIEEN
EFRSEE T, ERTHO~ T ALY
RLE17S5DOME R B FREE Uz KIMEE I ES
ERAIC TIkBSZ BIE LV F 7 A L AR
R —HBY SR A, ERICEA L~
T ADN D Te  EFREINZDNT BN
SIRNA 7 A /b A DN gede U 7= M i oD R 24
EORSIDEL 20 LR LTS
EWMALMNI 0Tz, SHB~T ADE R
TIEETETHD,

Fox i, BIARKINEE 1 ISR MK 7RI
GABAEENMEARRMI AR 2 FEA= 3 2 AR AT kM
FA(L1-INPR) D FTE A H2MZ LT D (
Ohira et al., Nature Neuroscience 2010), TrkB{Z
ATy = O HDTK+ & F
0y X —BERWETIO2 FEENFEE L
TV, TK+%5EL L TV ALI-INPHIfE D
BIAHITEN, 1T & A EOLILINPHIIETI 2
HRELTWAZENRHLMNE ST, TIN
LI-INPHIfRIZRT LT, 5 0h0%E 2 Rz L
TWABAREMEDS R IS, 5. Al EL,
b 7e SISk A TIOREREIZ S W THENT L T
WS FPETH D,

5. TR ILE
(WFZEfRFRAE . WFFEr A M ONEEERFE# (2
=)

(MEstam ) (Bt 7 )

@O OhiraK, Miyakawa T. Chronic treatment
with fluoxetine for more than 6 weeks
decreases neurogenesis in the subventricular
zone of adult mice. Molecular Brain 4: 10
(2011). EFHAY

@ Ohira K. Injury-induced neurogenesis in the
mammalian forebrain. Cellular and
Molecular Life Sciences 68: 1645-1656
(2011). &EHA Y

(® Ohira K, Hagihara H, Toyama K, Takao K,
Kanai M, Funakoshi H, Nakamura T,
Miyakawa T. Expression of tryptophan

2 3-dioxygenase in mature granule cells of

the adult mouse dentate gyrus. Molecular
Brain 3: 26 (2010). #&#Hif Y

@ Ohnira K, Furuta T, Hioki H, Nakamura KC,
Kuramoto E, Tanaka Y, Funatsu N, Shimizu
K, Oishi T, Hayashi M, Miyakawa T,
Kaneko T, Nakamura S. Ischemia-induced
neurogenesis of neocortical layer 1
progenitor cells. Nature Neuroscience 13:
173-179 (2010). #HiA Y

® OhiraK, Kaneko T. Injection of virus
vectors into the neocortical layer 1. Protocol
exchange doi:10.1038/nprot.2010.21 (2010).
il L

® OhiraK, Hayashi M. A new aspect of the
TrkB signaling pathway in neural plasticity.
Current Neuropharmacology 7: 276-285
(2009). EHA Y

(M Matsuo N, Yamasaki N, Ohira K, Takao K,
Toyama K, Eguchi M, Yamaguchi S,
Miyakawa T. Neural activity changes
underlying the working memory deficit in
alpha-CaMKII heterozygous knockout mice.
Frontiers in Behavioral Neuroscience 3: 20

(2009). &EFHA Y

(FamE] G 2 1)

O KFEBEE], #IFHRE, = ILEET, mREE
=, AR, e, AT =
W, 55 Btk (] O BERIA A 8 1) D TDO2
DOFEBL, FH3 3EHAMPRE RS 2
010 9H48 #HA,

©@ RK¥HE, FHEE., AERZ, PHA
—. BAER T MEERE, EKET.
KAmAE, R, BRI, 475,
HRS R, R N R B S A AE T B ffe
BRI, 253 2 B A AMBREFERE
200949H17H 4TRE.

(& Dfth)
R D — D
http://dsm fujita-hu.ac jp/



6. WFTHHAR

(D) AF7eEfRE

K #E] (OHIRA KOJI)

TR FH AR ARG A2 K - W A R B 2B R I « il
W9 &5 180402832




