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TV NA 3 — IR O AR EAE T L — D (A AR R A
ZEALTH Y, ZOFERERK L5 7 EHE TH 5. pfE R
BALIE T VN4 = =R PIANC b RS ST B SE,  HEAT
1% PR, BRI EE R EORBIZ AL D LN, &
SI2F IBIETOERIC L o TA U 2 KM rr s f s 3250
JE FTDP-17 (Fronto-Temporal Dementia and Parkinsonism,
linked to chromosome 17)I2b A &b, TN LB LT
F Ik NF—EIHENTWD., ZhsOMRERRBIZB W
T, FUEHITEEICY YBLSh, HCEAEZBI L, iz
WICERFEREZLTVEY, 20X 7= XLOFMIEAHT
HbH. ZFIT, bbhidy TERAOES B L I
LT EBZ o7

FOBEHOBEABRICEL L, HOCHAZHET L0
DOWNFAEE L 2 5. 72 & 21E, heparan sulphate 7 & gly-
cosaminoglycan % arachidonic acid 7z EOWEIZ 7 7 DES

EHET L0, bivbhisy v EEFHEWE TH ) M
WICEEIFET2HATH S 1433 HA L OBRIZOWT
W& B %o 72", 14-3-3 B scaffold HIT & L CTHIS
n, y—=ry MeR2GEAP) VBILShbsZ L2
THHMEPE T2 L 0s, KHlFF—XI2LD ) VEL
L7:4 &A% 1433 &HIC L > CTpulldown 27 v £ 4
WD L72E A, PKABIUPKBIZL DY YBILE
N7y T BEHIHARSTIEL Tz, 22T, FoHEHE
14-33 B & OFEABAMEIZEI LT BIACORE % & H W\ Cfig
Mrl7zeZn, 14-33&HEBIINT 2HAER Y 7 & H OFHEE
$i1d312+x1.02x107"TH LD L, PKA BL U PKBIZL -
TY v E N 5 v BEEA O MR E L 2742013%107°
224£057x107* & 2 Y, #EABAITEZ 10 5L EITTHEL T

7o, BT, ¥ OGS REEAZMER L THEN LI2E 25,
14-3-3 | & OFE AT, 7@EHLL»&<k%2w%
HHHoLIEESN, 1 DIIMNEREIMLTH Y, Eq))
VAL DOEEEZ I C ol FLT, %OUtOiSH
U4 EETH Y, I D Ser BRI VELISKIEL T
Wi, 1433 EAC L > THFBEEINE ¥y THHODOHCEAI
B L C thioflavin-SICX BE=% ) v T2 BIhoizb T 5,
7 & v B2 H % glycogen synthase kinase-3 (Ser214 % 1)
VEBALL ) IZXoTY YL L 728 T EIIEEATLED
HLOoN7H, PKABLIUYPKBIZE->TY Y LI/

F o EAEEAIEEICHH E vz (Fig.1). FTDP-17
W L7 5 o B FARICH L CORRICET 2B %o
72 A, 1433 MEICHTT 2 B4R & o R H O E UL
312+£1.02x107" TH B DI L, delK280, P301L, V337M,
RA06W 22 5% & 7 & H OB EBd T h i, 781+197x
107*M, 7.69+1.09x107*M, 656+1.60x10*M, 1.15%+0.19 x
100M &7, FEABAMEL 3~4 MR L Cwiz. Lal,
PPAEMBIOERM Y vHEH% PKAIZK->TY YEEL,

Y UBAGIREB I TR E B R NE L2 & 2 A, R
26~30x10°"M & 20, T_TY YBALIC X o THEREIC F
THRIEBAIEDTUHE L7, RIS, inovitro DACHAGE= Y
Vo 7B otz A, POILERY YHEHIZL - LD
EAMEIN 2558 <, delK280, R406W & & &1 b B AR &
ALY BEAEAAERE 72 L, SNHOERY v &EH
ZPKAICX->TY YBIEL, V vyBLIREICCHCEASE
BAEBI o/l A, BARMBIOEREY Y HEHT T
CBWTEAEIH SN LoT, 1433 EHICL DY VK
HOMBMEE BN I BNERFH AWM L OB ENEETH D,

FTDP-17 ZRICX > TZOHAIIIMAE S L5 25, Ser214
MDY YBALEL SXOENZZTRTOY THEITH LTS
BREA TR IE S5 EAEIC, EEEEEICHHTAE
FAHTAHIEHMNLE Lo T, ¥ VEHESGZHET LH
FRik & L Cid 2 0 Ser214 M) Y RALZ THESE L 2
ENEETH HWEEEA R S e,

Z o BAOSEBRICE LT, ¥ SHSYSY Mgk X
Ny BT 2EALCOSTHIMgICH LEEFELE R T
77 —EHEREBRML, Zo5aReHa LY. Tu7
TY—A (ZEFF URAEWGRET) ST 5 HEH]
(MG132, Lactacystin) B £ O 7 7 ¥ Y12k % HEH] (CA-
074Me), %7z PSA (puromycin-sensitive aminopeptidase) (&
* U CRHEVEH %249 5 puromycin % SH-SYSY #ilfuss 4
BEWIIRML, FvEAE Y AY 70y MITHREL
7o, ZOfER, AR Y Y EA Y KRICHGIFEE S &7 COS-
7 HIMEIZ BT, puromycin WLHZ L 72HIBOARIZ 5 7 HEH
LNV EBEINSELEHASAED SN RISV R
F = A AFIHED X ®S-Methionine (2 & ) XV LT, Hilg
Hoy 7 SR ERIEREIC L D ERL, Moy 7 &EA 5
R FEOBE T, 200nM @ puromycin & RN L 72BRIZ ¥
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MIBLIC BT 5 PSA 12K LT siRNA 12 X 2 Z8B0H] % it L
LA, FUBRHOEEL ANLOMINARED SN DL
X0, B EICB VT v EAOR BB PSA
MG LTWwD 2 LRI Nz ki 2H8H (V337M,
R406W) @ FTDP-17 ZRE & & L BFER & v L 2 5iifil 53]
K72 COSTHINICBWT SV AF 2 4 A EEZ D BVWTH
TEADRBREEZMET L2E 2 A, TN 5 48 IR
PR Y v EH LW LT FTDP-17 ERE Y v EHOHFE
B RIBIEDS A L h STz, 512, FTDP-17 5B & v @
D UBILLARVIZOWTHFEEBI o/l 25, V33TM
R 1B WT Thr23l V) Y #E{LAS, RA06W 285
2B WT Ser396 3 X UF Serd09 DY ¥ ERLAA B ITHE L
Tz, F7EAPHRNTED LIRS LI L
TRELDERVDY, H—shTwiwy, ZoHHE LT
X, WS OPDMERK(TaF—y—20%, HNSL VER,
F— b7 7 V—RIPMIELTVBEDTIE AL, —HHHES
B LM HANEMALE NS E Vo 2BEIEEL, 20720
HZRHER 2 RIS 2 EBEEECRIPET A2 EE»EN S &
EZONBY. ZOET, PSAIEELRS 25 X9 )RRk
PHEAEL TV RWIZOFERERNZ ON-OTEEVHE
£z 56N5. F72, FTDPI7 ICERE Y v KT, v
EHOGRPABICEELTEBY, 220200z T
YIEHAD) YBILDOTTHELI B > T bHZ L2V L
A, HROBEDFERE LTI YBRILOTTEITRIE S h

PEo k)i, #oEAOES B L 5HER%E 5 S
REMmEBRRICBVTL, ) vt S TEABHISE DD
TEETHLILEIWS Lo, NSO KT
52 8I2XoT, WEEAHHT A HESHESNS Z LA
fFsha.
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Abstract

Alzheimer disease and tau protein

Toshihisa Tanaka, Daisuke Mayuyama and Masatoshi Takeda
Department of Psychiatry, Osaka University Graduate School of Medicine

To elucidate involvement of tau protein in neurodegenerative processes in Alzheimer disease and related dis-
orders, self-assembly process and degradative process of tau protein were examined. To understand the mecha-
nisms of the aggregation, binding affinity of tau protein to 14-3-3 protein, which converts tau to a filamentous or
aggregated form. was investigated employing a surface plasmon resonance assay. Phosphorylation of tau by pro-
tein kinase A increased affinity of tau to 14-3-3, whereas the phosphorylation attenuated formation of filaments or
aggregates. FTDP-17 mutation increased affinity of unphosphorlated tau to 14-3-3, compared to wild typed un-
phosphorylated tau. However the phosphorylation increased its affinity further to the similar level of the affinity
of phosphorylated wild typed tau. Similarly the phosphorylation also attenuated formation of filaments or aggreea-
gates from FTDP-17 mutated tau. To understand the mechanisms of the intracellular accumulation, possible in-
volvement of proteases were studied. Among several proteases, puromycin-sensitive aminopeptidase (PSA) was
found as a predominant regulator of degradation of tau protein. In addition FTDP-17 mutation increased phospho-
rylation of tau proten in cells, and attenuated intracellular degradation of tau protein. These results suggest that
self-assembly and accumulation of tau protein are regulated by phosphorylation, and FTDP-17 mutation affects
those complexed processes.

(Clin Neurol 2012;52:1171-1173)

Key words: Tau protein, Alzheimer disease, Phosphorylation, 14-3-3 protein, Puromycin-sensitive aminopeptidase (PSA)




