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W RO (J£30) : In the present study, we aim to establish a conditional transgenic
mice containing mutant GAPDH (C152A-GPDH), which inhibits oxidative stress-induced
cell death mediated by GAPDH aggregation dominant negatively, and to investigate
whether therapeutic benefits of C152A-GAPDH might be showed in vivo. As a result, we
have succeeded two strains of mice in which the expression of C152A-GAPDH is under the
control of a tetracycline-inducible system. And then, we are examining the possibility for
therapeutic application of C152A-GAPDH on oxidative stress-induced disorders such as
stroke model or methamphetamine-elicited Parkinson disease-like model using the
established transgenic mice, compared to that of wild-type mice.

SN IR TE R
(BHHHAL - 1)
[EEESEH LIEESES ¢ & @t
201 0% 1, 600, 000 480, 000 2,080, 000
201 14 1,100, 000 330, 000 1,430, 000
201 24K 900, 000 270, 000 1,170, 000
R
I
ik 3, 600, 000 1,080, 000 4,680, 000

WHoer - R
Bt 058 - B - SRS - BRIES:  SEERESY - RS
F—U— R BKEL - R A TR

1. FFFEBRAE Y WO & LEBEEAETHL Z ERREINLTWY

Do FEZ, BREA b U APEREHIRAE I B
GAPDH [ JfEliali#F & L ClRE S iz d it f\GN@H@&W%ﬁLm&%mMA&E
HIERAE CTH LN, IFE, Bie olEs a5 DT A b — 3 ARREEE T OB E FHE T

ft £

E N H I



HIEME, MDA = A X—ThH D
AREMEDV R SN T WS, — 5 T. GAPDH
N2 < DMREMR B ORFRIICB N TE
BLTWAZ ERREINTWVWD, Fxix
GAPDH ML A R L AIZLD T I v A REE
BAEZ TR L, MIlEZ S X 242 & &
5MT LT, & 51T GAPDH HEE D FEMI 72 i
W 44T 5 e T, GAPDH BEDEFT I/
Mkl LT 162 FEHO VAT A Uik
(Cys152) #[RIE LT, ZDO7T I Jlikis
75 B X ¥ 7~ C152A-GAPDH # ¥ 8l 4 %
SH-SY5Y FifaZERI LT L= 2 A, O
GAPDH BERIEMZ 2L A SN L, O
Fa D AAFIE, HTENE, NS R B O ATP G RkIC
BB EE 272028, ROO®E{ELA R L
A CiHEIE SN DNIENE GAPDH O 7 2 1A K
FRARMEZ R 2 2 2 E NS TR »
7o LLE2y5 . C152A-GAPDH 1% W 1 1
GAPDH %419 2 MRSt & 5 B2 5 5
RIFU bR HT 4 THFTHDH I ENR
X7z,

2. WMHEOBEH

AW T, Fox DFHICIEE L7 GAPDH
K F xR BT 4 T T
(C152A-GAPDH) D b T v AV 2 =v I~
T AEER L, B{EA N L AMEEBET L
(2T VRO —F 0 Y VIR T
V) T ORI K OVEAV SRR % 324 5
Z LT, A N U RFHEMEMESEIZBIT D
GAPDH R+ bR HT 4 751D F%
AR L~ v TRRE L, BB bR N U AMEREA
DOIEFICHOR R E R A E T
2o

3. WHED ik

1.pTRE vector |Z#5#{ L 7= C152A-GAPDH

(myc % 710 7»5, CMV ie =/~
—. Tet-operator, =7 ~U 377 F 7 n
T —, FRREEB LU o
H—Ip—H— (KU AR 2& b7
A= ERIL | EEIZIE B6 ~ U AR
BRI A v =7 b LTI, 7
~ AR, YT yT 47 L PCR
LDV 2 )AL T TT I —D
BIRZITO, RSN RO~ T ADOMSE
&1z, Tet-trans activator (tTA) FEIE(E T
BETT T JREET A VA (AAV) R H—
PG L, 20 4%, v~ A& b
VB — VIR T TCIB IR A, 4% /8
T HRNLT VT B RE W CRREE %217
W, Bz LR R 2 ER L., 2o
Y % #Y) L, Bt myc Pk % v Tt
EATWVENEE T ORBLOMREIT -T2,

2. fER L~ (@EWET V) TOMRE

A TNT UM CHEBIREY U =
BT A vk AR AL, AHRIKER
FEC A oD I A BE T 3 D 2 & C R AT A afn.
AT 5, 60-120 47 M OPAZEALE %I4T
ZHREL, BEMLEE T, FRT 24 K
e, 27 & — VRREE NIC TR I 2558
AL, 2MEIRY HT, JES 1 mm O
KA T A 22 AER L, TTC Yol X v st
EREE EREMNT 5, 7o, AT A 2%
R~V URIER, EUEAZER L, HE
Yeft |2 X0 EE U TRIMEER X OB
PRI O IR ELAENT 2 . Bt GAPDH Huik g g
tarva—1ry @2 GAPDH O
JANJBTEE 7 2 v A FERMEHER i & FEAm 5
5, T, KIMEER X ORRSGARaER AT
= F— FE{ER L, Triton-X100 ARyEMEE 4y
PR, vz 2T ay T o7k
GAPDH D EHERIZA A -3 5,

AZ 72X (15mglkg) % 2E], 2K
fMFbE CERENK G35, &5 4 BR, v
T — VR T CIE ML 22 R B % it L
K EIC TG L O N Z B D 3, iR
R ZERIL, =3 U piiiin~— 0 —
ThirTFurre Faxr s —EBaEjike
B L ORI AE 2 i B IR 5, F
72, BEFEBCHREA LMY oo R
— XU EOZEORBY (DOPAC K&
HVA) % ECD-HPLC CTE&ET 5, HIT, ##
ZEREORHMAREY 22— FE2/ER L,
Triton-X100 ~&EMEHE[ 77 A2 7L, V= A X
y7uavr 472k GAPDH OiEER
D X 2 Tl RS

4. WHIERCR

AEl, B XREMM,. EMMIC
C152A-GAPDH JHiH4#173 f]RE7R Tet A >
Fa—V TN RNIFT VA 2= I T AD
ERLAZ B L7z, 2% Y. CMVie =
H—D EHRIC tTA & L > TREHIE A3
% Tet-operator %11 L7- C152A-GAPDH
BEFE NIV A= ELTEALEY
7 AIZ, tTA Bin T2 &t AAV X7 ¥ —%
PeH LT, ZOfEE, AAV OB G5H5FTIC LD
B EINTE, T I A7 Y
P 5 A T 0 IR EYL2 3 ER A 23 T B
LB,

pTRE2 vector |Z C152A-GAPDH #/x 1 % 5
WL, FREELELZITON RN T AT — %
ERLL . EHEICHEV B6 ~ 7 ARITAE I kSO0
WA v ¥=7 b LTI, +~ 7 A (153
8k 457, Goniff~v Ak L, b
T A — U NOBLY & HEIET %5 primer %
ANWTY = ) Z A T %7V, 16 k4 5
ML, Zo 16 fEfEicxi L, v Fr7my
N ONEERZR Y T X A 5 PCR 24700,



LV EREOIMEETE D 4 EIREE LT,
NS 4R EZFNE L REEE LRS-
HEEF Lo, EERIC C152A-GAPDH FEH0
R EITo 72, 8 i~ 7 ADMEAERIZ, ~
A7) TPEANT tTA BEfFar gt
AAV Z e 5L 4 BE%ICHR S 2 BT myc
Pk Z O TRt s iro 1255, 2 Rt
D~ T AT mye FURBGMERIG 3580 BTz,
PLEDFRERING, 2 ZROT N T A7) v
FHER C152A F T VAV 2= I TAD
ERAZSET Uiz, BUE, B A b L APERR
EFTNELT, AT &I R S—
XY URRET AV EMRETET L (P ORANED
WREAZEEF V) ZHWT, ML L7=T R %
A 7 U kEA C152A-GAPDH R 5 v 2y
T=y IV UATOMREBRFT LB, 2
LA b L AVESR BA~DIEH I O T REE I
DOWTHFEEF TH 5,

5. FeREIRLE
(BFFEfFE . WFFE o3 K ONEEAF TR 1
1T

(RGO (RE144)

Hidemitsu Nakajima, Takeya Kubo, Yuko
Semi, Masanori Itakura, Mitsuru
Kuwamura, Takeshi Izawa, Yasu-Taka
Azuma and Tadayoshi Takeuchi (2012)

A rapid, targeted, neuron-selective, in vivo
knockdown following a single
intracerebroventricular injection of a novel
chemically modified siRNA in theadult rat
brain.

J. Biotechnol. 157(2), 326-333. (&t H)

(Fa¥ER) G174
(D The 11th International Conference On
Alzheimer’ s & Parkinson’ s Diseases., 2013
FI3H8H, A%V 7, 74LrV= (R
A B —3EFR)
Hidemitsu Nakajima, Takeya Kubo, Ayano
Fukuhara, Masanori Itakura, Mitsuru
Kuwamura, Yasu-Taka Azuma, Takashi
Inui, Tadayoshi Takeuchi

r Glyceraldehyde-3-phosphate
dehydrogenase act as a seed of
alfa-synuclein amyloidogensesis in
oxidative stress-induced neurotoxicity both
in vitro and in vivo |

@ The 11th International Conference On
Alzheimer’s & Parkinson’s Diseases, 2013
HE3HTH, AZV7, 740 V= (KRR
H—3E )

Takeya Kubo, Hidemitsu Nakajima, Yuko
Semi, Satoshi Kume, Masanori Itakura,

Shusaku Higashida, Mitsuru Kuwamura,
Yasu-Taka Azuma, Takashi Inui and
Tadayoshi Takeuchi

r Glyceraldehyde-3-phosphate
dehydrogenase aggregates accelerates
amyloidogensesis of amyloid-f40 and
promotes amyloid-p40-induced cell death |

@ 1564 [A] H ABRE 7S 2012 42 9
A 15 B, B&R] (DEEFEE)

SIAREAL, UEFHTE. Shahani Neelam.
’FE, MTNIES, # B (2012)

[Z v k MCAO T /VIZBWT, EBITL
7- GAPDH IZ PARP-1 | E#:FE S LIEME L &
5]

@Bio tech 2012 7THT I v 7 74 —T A,
201244 H 25 H, A (DEE%FK)

HH IS 55 i

[GAPDH X7F RDOT I 1A FEEEIEI%)
E

©7F 85 Al H ASKELFEAFER (2012 4F 3 /] 14
H. 5&8 (HEETER)

DR, . TS, HEBAS.
WOR/FE TNES

[Amyloid-like fibril of GAPDH enhances
aggregation and neurotoxicity of
a-synuclein |

O©F 64 [A] 0 AL EAVERE IS, 2011 4F 11
H 208, mkf (REEFRER)

WA VLA 7, MR FEG . AR, oA IE L,
WORE MTNEE

(7oA RBOT I A Nk HMIEIC
%% GAPDH 7 3 1A FASHRHED BT8R
ES

D 64 [A] H ARSKBE 2 PH R R4S, 2011 4F 11
H 208, mkf (REEFRR)

DPRIEL, HRIBTE, AT 98, R,
WORE MTNIEE

[ siRNA O~ MM N B[Rl 512
X% in vivo WNEBE v/ X7 DFH
4 |

®#F; 54 [] H AP LR, 201149 A
27 B, M (REE3EE)
DR, PR T, WERE T A T
HERE, ’ RFE, MTNES

[Accell siRNA D H[AIfNENEE G2 L 504
NOBELFIA Loy TR

O 54 [A] H AR b RE, 2011 49 H
27 B, M (REE3E)

WA VLA 7, MR FEG . AR, oA IE
WORE MTNEE



[GAPDH BHEMWITT I v A N B O %
RT3

0% 152 [l H RERE Pl 2011 4 9
H 208, B (B#ER)

IR, REF G, A FE. HER L
WORFE, MNIESE

[Accell™ giRNA @ T v MAKEN#E51Z
X AMANBR RO A L v T

7 152 [B] A ABRE P, 2011 4F 9
H 20 B, B (HEERER)

WULE . HIBFHNE, ARG, BROAE,
W RFE, MNES

TGAPDH 7 X = A RER#RHEIZT I 21 KB
DhEEEEHET 5

QRKRIFSERKFAT A VA KT — T
A, 201141 H 29 H, RIEE (OHERE)
HH IS 55 i
[ REVERE % GAPDH O MAR R RIZE
T OREREM R AIEE XY — 7y PELTD
A HEME: )

B 118 [A] H AR ZTE S, 2010 4
11 A 19 B, & (OFERE)

ZIRFR, RS, R R/EFE, —GFFHE.
YrNIE &

[GAPDH & ASK1 ODOHERERIFE A 1EM

DASEIIL 7 +—F A 18 |V RY W A
M%) . 2010 4 2 A 17 A, BT
(DA%

HH IS 55 i
[ ZEEhREMERESE GAPDH O#f#EHIIAZEIC 35
VT D HERERNAEE] & BISEAER) & L C O RTRENE )

O 150 [A] 0 ABRE P72 2010 42 9
A 16 B, s (DEEFEE)

IPRE, WERE T, RIBHR,. HEAS,
WOREMN RS

[GAPDH 7 X & 1 REkfHME & o —synuclein
DU v A N—7 L HRHHIELE |

%5 150 [A] H ARBRE P22 2010 4 9
A 16 3., s (DEERE)
SIFFNE, PR TSGR REFE, MTNIEE
T R BE{fL A P L A D R — K
GAPDH-ASK1 # & O JR e B2 R B 35 O fif
)

@Neuro2010 (2 33 [O] H AR SRS
53 [A] H AR REE 20 [B] B AR
ByaRaaRRE), 20104029 H 2 H, 1
F O(OEERE)

DR, BT, R RFE, MTNIES

[GAPDH B R FI v 2 AT 4 7
DN L DER LA b U AR EME AR AR ST
O

(& Dfth)

R—b_R— A
http://www.vet.osakafu-u.ac.jp/pham/pham
html

6. BFTEALAK

(D WF7EREFEE

HE  FHim NAKAJIMA HIDEMITSU
(RBRFSERT: « A mmBRBERF AR TR} -
Bz

WF7e8E %5+ 30405360

Ol et

Z K F KUWAMURA MITSURU
(KRBRIFNE R « EmERBERM A TER - HE#
%)

Wr7ed 25 1 20244668

(3) ELEEMF I

BB #&{# TAKATOSHI HIKIDA
(1) KBRASA F YA = ABRFZERT » A
T B A - AR R)

a5« 70421378



