&= C-19
MR E#ADENRAREES
Rk 23 4 5 H 31 HBUE

HE%ES . 826009

gl - EBEE (0)

A2 EARS - 2008~2010

HEES 20591426

MREBEL (FIX) HREETLIM-BSTITHEELS LU FREDEN

ITEERE4 () The molecular mechanism and behavioral abnormality in autism models

WEAEKRE KH #H (YASUDA SHIN)
BHEEARREEFTHEEE - RRAHERPRAVRRR - BiRA

HEEES 20392368

R OBEE (Fn=0) -

FEENMERE(VIE O R K& (s tuberous sclerosis complex (TSC)-207% B i& st D B HIEFRIEE
K &7 5, TSC2IHMKSy - &GHE A8 rheblZ %9 AGAP (GTPase activating protein) IEME&#F>
o TSC273RhebZGTPRY (JEMERY) 7 HGDPAY (ANIEMERL) ([CE#T 52 L2k, okl v —
AL A =% F—FnTOR (T/3vA L DHE—4 vy My+) OIEWMETT 5, Fexid, tse2
ERET /VEMEkerT v FOUWEE =2 — 1 BT D A VRN EIND Z & #]EICA
HLTWD, A UIBRRFIIER T v FO= 2 —1 L ZGTPAEIRheb & 3 R IR L7212 R
b7z, ®IZ, Eker7 » F ORheb-mTORDIENE Z rapamycinZ 542 Z LIZ XV MfIL72&L 25
. FHEOp70S6D U U ERLIZIHI SN2, v T AEREEITIIRE RS oz, 2T
. RheblZHEE T 27~ 70 A3, U IERHIHIE e A yeast two—hybrid systemZ FWTIEE L .
Rheb binding protein (RBP) &4 f+iF7-, Eker==—1 > ®DRBPZsiRNAIZ LY /v 7 X7 Li-
LA AL UM LUT-, W2, RBPERIER =2 —a U IIRB LTZE 2 AR SL VIBERD
Wl SN, ZnSDOFEEIL, B L FE LRBPI 23 VIR BE R EE 2 > 2 L 2R
L TWb, Eker7 v hOWEE = = — 12 L IZGDPAIRheb ZIE8H L 72 & = A RBPANEIA T 5 & [FIF
\ZANRA VTR E R LTz, LLEDOFRE RN D, tscZE B D rhebZGTPRUCEH T2 Z L1 XV,
=2 IRV TCRBPE IS5 Z &, F72, RBPOHEM N tsc2Z8 iz L 5 BEEET I/
DILDANA VIR OIRK 72D 2 ERBE X LT,

WFFERR O (330) -
Dendritic filopodia are most abundant during periods of rapid synaptogenesis, but the number of
filopodia declines thereafter. When filopodia contact presynaptic sites and form synapses, filopodia
convert into dendritic spines. Normal spine formation may underlie learning and memory function, and
abnormal spine formation may be associated with the pathogenesis of mental retardation and/or autism.
Mutation of tuberous sclerosis complex (TSC)-2 causes a hereditary autistic disorder in
tuberous sclerosis. TSC2 has GAP activity towards small GTPase rheb, and TSC2 antagonizes mTOR
pathway by stimulation of GTP hydrolysis of rheb. We analyzed Eker rats heterozygous for a mutation
in the tscZ to examine an involvement of TSC pathway in synaptogenesis. TSC2 mutation caused an
inhibition of spine formation in cultured hippocampal neurons. A similar abnormality in spine formation
was also observed in wild—type neuron expressed with a GTP-bound form of rheb. Thus, the excessive
activation of rheb may cause the disturbance of the dendritic spinogenesis. We next attenuated such
excessive activity of rheb—-mTOR pathway with an mTOR inhibitor rapamycin. Rapamycin suppressed a
phosphorylation of mTOR-downstream p70 S6 kinase, but did not increase the spine formation in
tscZ2-disrupted neurons, indicating that mTOR pathway may not be involved in spinogenesis. To
identify another downstream target of rheb, we performed yeast two—hybrid screening and found a
rheb—binding protein (RBP). Knockdown of RBP induced the spine formation in ¢scZ2-mutated neurons.
Conversely, overexpression of RBP abolished the maturation to spines in wild—type neurons.
Furthermore, the expression of dominant—negative rheb reduced the amount of RBP, and increased
dendritic spinogenesis in tscZ-mutated neurons. These results suggest that TSC2 may regulate the
dendritic spine formation by controling neuronal RBP amount in a rheb—dependent manner.
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