B ERER AR S (RERAREVIRER)
DY F

T IV INA =R T I T A D BRI RE AR AT
o= 2

T B R R S I ST TR B e

WRES TIVYNA IR OEYET LY T A(Tg2576)1d, prion
promotor FiZk FERM APP #REITHNI AT/
AT, EEFkic7 IO FIEENES, 6 7 Al TIIMITERED
WEZRDDLOHTHADMN, 10 Awicizs s, 73010 RikE
WIEBHIC/RD, ZABOELDBRDOENDLDITERD, 2D Tg2b76
RUAMN, EQHEN S ERMEEEO RE 2 IRT ONKRRT 5720
6 » R CRIBE) TOREWEDOTEZITo /2. 5% ARPZEIEHT
57T )REETANARG T =& T INWINAI—FHDET IV T A
WHE L. BRI O UCEN R 5 N2 NRETT 5,

A. BHEEK

APPBEIFEH <Y A (B M ER
Amyloid precursor proteinig s 7&
AR ; Tg2576) O 6 » AETO
ZEBWEOHRMEIT D=0, LD
TEERZIT> -,

B. Wf7EIEE
1. BREETEHR (1HE)
EEREE - FIH: 1 AOT7—LD
FE&2 40 cm. BEO®E S 12 cm,
PRIE 3 cm. _EfRIE 10 cn@ 3 AD
T — LN F TN 120 EOAE TH
S NIZYFREZ AW, Hig—
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DS X 12735 £ D IR O B
EUTl, RUAZET —LADRET
HIEICESE, Z0% 8 nflichiz
TEENZHBICHER S, B8
Lz —LDNEBEZBEL ZIEICE
L7z,
2. FrRi AR (1-5 HE)
KERIGE - TIE : PRI 2 '@*ﬁ@ﬂ
/5o Tzobject Z B L CTERE L 7z 2%

(#t 30 cm., #5 30 cm. = & 35 cm)
NI A% A, FobjectiZ g
HRREITENZ 5 IR T 10
MHIE U7z GIETT) . A 24 K
E#gIc, 2 I Dobjectd H B H



Dobject & 4 < B 7= # Hobject
EEWL, Kobjectizxtd % IRERE
T8N Z 5 nMRT 10 2FEEE L
7= (A N#TT) .
3. EYU AKREE AR
(LB FER 6-15 B Jo—
75 A 15 HE)

EErERE - FJE: BEE 120cmo
WEAYT D a—)V
1 2 3 4 5 6 7 8

—JVICER 7cmD T Ty bR—LA%
KELD lem FiZREL. T—ILiZ
ANSNZRTANED OEM%EF
MINDIZLTT Iy hl— LITEGE
9 5 EFE (escape latency) B LN
BETDHETOHEE (swimming
distance) ZJHIE L7z,

9 10 11 12 13 14 15 16 16

= HRERET R

o0ee = HURME IR

habituation

HE

AR Y A, APPEBRIFEH <Y X
Ml T— Il &9 28 (one-way
ANOVA) 12 & DB Z1T N,
Z D post-hock 7 X~ (T-test B
& U8Scheffe’s Ftest) 72 W E 4 @
Rzt o 7.

C. WHEHER

1. BRI ITER R
RREE-FIE: 1 XOT7—LDE

S 40 cm, BEO®E 12 cm. KIE
3cm, EEE 10 cm O 3 ADT — A
MENTN 120 EOMETERIN
=Y FREBERN, BER—TOHS

oo o training
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e {CS1

SR D I D ICHBERHO A 22T
oo RIURAET —LDRETBHNE
BE, Z0% 8 oichiz- T
EV\V&E HICHRS®, BHL=T
— LD EZBENL 2RISR L 2.
XU ANEIEREINIZY — A IZB B
L 7~ [El %% total arm entries & L 7z,
DEIZ, BHEL TRZLH=ZDD7 —
ZERLUIZHAEDEZHFN,
D ¥ % no. of alternation & L 7=, No.
of alternation % total arm entries
M5 2 ZFNW=ETEID . £3UZ 100
TRk ® - E 7 percent

-
—

alternation & L. I 7% BHREHRE
TEIOEEE L,



EBRER . APPRBEIRE T AO  EBOEENRDO SNz, LML, total
percent alternationldBpERIC L arm entriesiTiIZEITFRD 5NN -
WBEEICKTLTBD, BRXET I

(A) (B)
5 357
gO— T '?O -
; il
£t Bof
"G (1]
B0 5
|
5
5 .
> 0 ,
wild  APPtg wild  APPtg

Cognitive function in APP-transgenic mice. Spontaneous alternation behavior in
the Y-maze. Percent alternation (A) and total arm entries (B) during an 8-min session in
the Y-maze task were masured on 6months after birth. Values indicate means +s.e.mean

(wild; n=36, APPtg; n=37). *P<0.05 vs wild type mice.

21



2. HRYE R

KEpEE - FIE PRIz 2 BEOR
/2o /-object B L Tiv@EL % &
(#€ 30 cm, #{ 30 cm. & 35cm)
NIZT ™D X% A, FobjectiZxfd
HIRRENFTENE 5 /9 [EIRR T 10 43
R U7z (FIBGETT) . Bl 24 By
%Iz, 2 fEOobjectDHDEH/ HD
objectz 4 < Biz - = #Hi#flobject L&
il . HobjectiZxtd % REREIFIT
ghx 5 0 EET 10 2EEE L (5
A BT .

>

*k *%

—Q

(e
T D

oD
=)

Exq{pratog prefg{enceog%)
o
i

o

wild APPtg wild APPtg
Training

Retention

FEERAER - AIBEITRICE N T, W
THNOT YA B Fobject ik L TH
50% @ Hl & TH R IF 17 8
(exploratory preference) %R L
7o T A MRITIZBW TIZAPPIEE
HEAT DA EFART T 2ITHT 5,
FrobjectiTxt 4 2 R R ITH XK
WHEE L, Wy AMICITEERE
dRDoNhoTlz, £, 28R
fTENREE] (total approach time) 12
BERETRD S RN 7,

(B)

o O
T 1

reach tiree (sec)
o

Sk

(o]

wild APPtg  wild APPtg

Training

Retention

Cognitive function in APP-transgenic mice. Novel object recognition task. Retention session was
carried out 24hr after the training. Exploratory preference (A) and total approach time (B) during an
10-min session in the novel object recognition task were masured on 6months after birth. Values

indicate means+s.e.mean (wild; n=36, APPtg; n=37). ¥**P<0.01 vs training mice respectively.
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3.8 AKRKEKIER (B ioiEER) MiTo7z. 79w hR—LDMEIL
FEREE - FIE: BHE 120cm 07 —ET. YUAZE ANDMES T
—JVIZHEE 7Tcm 07Ty hR—Lb%&E  TERREATz.

KEILD lem FIZEREL, T—IVZ HBREGER  APP @R FEH Y 2O
ANSNEZTANED OERZF escape latency (&, BHFART T AD
AMDIZLTT Ty bR—LICEE ZHRICHRCARLRETRD 5N
T AR (escape latency) BEX Mmook, APP BEFRE T X O
BEITDHETOEH (swimming Swimming distance [ ZB4ER< ™ 2
distance) ZHIE L7z, mABRE OZTNITHXAERICEREL TWE,
i 60 &L, 1 H23HTT10H

(A) (B)
960 §600
£ —o—wild 4400
550 —~—APPt g 8200
g4 % : 8000
230 9800
S0 £600
g £400
9 &200"
923 4 5 6 7 8 9 10 923 45 6 7 8 9 10
Trial Trial

Cognitive function in APP-transgenic mice. Reference memory in morris water
maze task Escape latency (A) swimming distance (B) during an 60-sec session in the
Water maze task were masured on 6months after birth. Values indicate means =

s.e.mean (wild; n=20, APPtg; n=33). *P<0.05 vs training mice respectively.
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3B AKKREHR (FTo—TF7 R
~)

FERLEE - FIE ;. Ao U7z KRB R
B 10 HEK TRICT =I5 T Iy
NR—LZEBREL, T E 4 XK
(Trained. Right, Opposite, Left)
WA, Tl AN SN X
DTTy "R—LMEELTHo
X (Trained) ZER¥T AHEHEOE]
& (percent search time) #:3R&7=,
BRI 30 &Lz, F2. &7

speed) B &L VO HEHE (swimming
distance) ZHEELZ. YT AZEA
NAMLEILT O NTEZ T,
KRKER : T I v bR —LNREL
TH -7 XM (Trained) I2HBT3
percent search time (3. APP j&F|
FHY A, AT AMICHXK
BRENRBO NNz, £,
swimming speed 3 & U swimming
distance IZIZZENZMN o7z EM 5,
W< A DEPKEEN B L RERITE

72 B O Pk OE E (swimming ERWVWHDERBIN S,
B) €
$£40
O
B200
foo
B0
— =]
(A) % Ted .gO
0
E ¥ o wild Righ Left g
3 @ APPtg &0
% Opposite
8 wild APPtg
§ )y =
g &
Y ? G
0 — 2
Trained Right Opposite Left 32 ’_T_
£
E
£
2
7]
O I
wild  APPtg

Cognitive function in APP-transgenic mice. Spatial memory for a platform location

during the probe trial after training in reference memory of moris water maze task

Percent search time (A) swimming distance (B) swimming speed (c) during a 60-sec

session in the Water maze task were masured on 6months after birth. Values indicate

means £ s.e.mean (wild; n=22, APPtg; n=30).
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D. &%
TIVINAR—=FOEMMET IV
ATHH APP NI AT w I~
7 A (Tg2576) 1d . prion promotor
Fick NERB APP #RHBTHTY
AT, 10 AmEIDKICY I O
1 RPEHDILE - E AN
5N5,

T NA R —IF ORI EER E
DRI E ORI RHTH
%, R DN - BEE 5
DRt OB ERABEE ORI L D@
LbNBHHELD, BIETHEH ABFUIX
— XD T T AREELE VWS RHD
YEENDDOH S,

WELE, Tk & 23BFE L 7250 W5 AB cDNA
B AANLET T BT A IR
AAVYND & —7%, APP NS A
TV A(Tg25760) 1% 0 &
L&A, BlBoY I o4 Rik
HEBANMERENT S hO—)Lick
N SNIED L T, EE 5
RO F ORGIZED APP b5
DAY IR A DRI EE
NHESINLHIDMERL TN D,

FREFL, ZOAPP b ATz
VORI AN, ED R ERD S &K

WREDRE 2RI ONREKET 2720 6

o Rt TOFEEAEOFHE 217 - 72,
RHFITBNT 3 BOEY - iR

MBRZT>7E A, Y ERH
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HERIC BT 2 HH object 1ITxT HER
RIEHEIL, 6 » Al DA I AH
LN APP BRI T ZADWNT T
BOTHARBICEEL TWE, L
Wo T, 6 » HlivdD APP iBHFEH~
D ZNd, AR X EREEOH
RYERBRENZAELTNDEHD &
RREND, —FH. BRNZETE
RERICPBNWT 6 » Alis D APP B HI%
<7 A O percent alternation 3.

W B i DB LT <D ADENIT N
FREIZETLTHBD, BRXETH
DEENROH 5Nz, BROET
gL, v A DIEEEE RN
HIEINTELIENS, APP 18F|
FEITTAD 6 r Al ORHNS
DREBIEIEEINTNDS Z EVRE
IND, £z, B AKKEERHN
T 6 4 Atird APP BEIRB < A0
BURELIBREZTANZE T A, 6 4 A
D APP BRI T A D escape
latency 1d, F AOBHAEROZTNE
ZEmhomicenhb 6T,

swimming distance lI3FEITLEEL
TWiz, 7O0—T7F7 A MZBWTH
< AD swimming speed BLN
swimming distance I[ZZ& 2N -7
ZEMS, WU ADHIKEESITIE
ENBRNbOERBEENDS, EU R
KK Z AW TR EARZT -
7D (Science 274: 99-103)



ZPWT, 37 AlmoBERMT I AL
APP JEFIFEIH< U A DOMFH D escape
latency I3 BRZEDILN o 1208,
B FEIR BT O AW < AN 2N
D5, 10 7 AEIZB W TIEEE O
escape latency ICIZHE B ENRD
55, NI, APP @EIFEH <D
D 3 & At DR 6 RHEE %
RTEANED SN, 10 » AicH
WTBERRENZEDOLNS I L%
RG, LMo T, 6 » HindD APP
BREFER~ T 213, BETH H0MME
FKALIEEE D KU IR B RE N R X
NTWHEHDERBRENS, DLED
fERED, 6 & Alind APP @FFEH
YA —ETIED BN, BYMRR
HMBEENRD LN, TNOFERI,
DiRio#HlE & —H/LZDHDTO,
DA T ABFY I —Ilcks v
F T ABEN Z o TS FEMEN
REEE NIz,
SBEVWAR TORE XM REREIC
DWTIBXRMER L, 28RO T Y
FUERGICLDEREEEREZEDO K
EOFEIZONT, MRTLTET
b5,

E. fk
TIWINA I —IHOBYETT IV
ATHDH APP NS APV IR
7 A(Tg2576)1%. 6 7 A TH R
BITHORENZO 5. DA
TEEIZ ABAY IR —IC&BTF TR

-
—
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BENEZ > TWVWAR RSN RE X
Nz,

F. @EERER
VAN,

G. MoEHR
(CERFHER)

LT HiEE, B, FHER, P
foiE, SRSk, EFAIEST, BEE
E, NSRRI E I
BUIFLHZaF MEEIEMERD
eE5E 19 [EERE 15 FEBUER 2
B s gE s e R = GR AL, 2004. 7.
15)

2FTHTESE, AWz, HINMESR, &
NEF : INARDFROHTFTa—)
LB D RS 2R R (2 1 & REfr
R - EEEBMEMRICBITS
4-AFINHTF A= NIZLBBRTFIH
0]

5519 [EIMERR 15 4F SR 220 M)
RRAFFEHE RS R, 2004. 7. 15)

3B EE (5 0Fa o3I F—T
2) L TIVYNA I —IRIEEERIE IR
FARZIF T EFILaY V2R
NOEC AL

£ 34 [0 H AR fh s s /58 26
B A EY) R HEES - BRE
£ (B, 2004. 7. 21-23)



48000, BHEL . PRARRA]
HEDD DITEIR AT A 2T v
>

5 27 A A ARERFERE - 5 47 |8
AAfpEEERREAGRARE (K,
2004. 9. 21-23)

B.FTHIESE, ILH®B—BE, FHPIEE,
h &5, Liva Shen, $BEBKE : A%
I OMBREERICHT D
BEIERTB LT Y 7 MlEk sk
R E R T O

827 B HARMRE RS - 5 47 [F
HAMEbEZEEREGR KRR (KK,
2004. 9. 21-23)

6. /&SR, K. BHET. F
BT, REHETF, HE6K 3B

EEkE, ILHE

o BBAIGEEEBICBIT S extracelullar
signal-regulated kinase DR 5-

B 106 B HAEEZSIENS 0L
#5 2004.11.5.)

TR - W EECE—TTAY
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3
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JRAETGERF R (RERNERGUIIEFESR)
SNSRI

O F 2 (ABRBIT T/ MEU1IVA) 25 Lk
APP h T AP 2w IR AD TGF-B1DOEAL

THEETZEE
ESLEFEE Y > 5 —5ET

RER =
Ak

HRH 5,

W% TGF-B 113, ZHREZHF T HY A N1 2T TIVINAT—
WIZHBWTI, HIEADOY 200 RIEECLH/NILEEEREDT IV
N =R O RICESEESEL TWb, ABZFHIT L7 7 /fE
T AN AN Z =% T IV INAR—IFOETIL T K5 U, ik
e ONAR MR R AR AR O TGF-B LIEE IC D W TN 2175 7=,
A L7z rAAV ZH W=D 0 F 28k, TGF-B 1T 5 2 &k
D, MIMENDY I 04 RILESH/NUE S OREZKET 5 6

Foa

A. HZEE R

TGF-B 113, ZMeezG 291 bAA
2T TIVINA X —IREBELIRNICHB
WT TGF-f ImRNADY 1 > ~ O — )L B
FOEEML, 7301 ROWLH &R WEE
MZRT. 351 TGF-B 1L, WM
ANDT I OA4 RILECHNUE R E
DT IVIINA TR NI O T BRI IR <
ML TWA, L3, ABEFRETS
T T BERED A VARG & — 7 N
O F o512 E0, 7TIVYNA T —
ROET I X H O I E R L O
TGF-B INELT 50K LTz,

B. WFEJ5%
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L. 7T /R A I AND 5 — DS
amyloid-p1-43(AB43) cDNA 1. & bk
amyloid precursor protein (APP) &
ZFEHRE LT PCR ICTHEIBL 7.
APP OPWT T FIVTH 5 N KDEA)
@ signal sequence adaptor(1 8 7 =3
J )% AB1-43 ¢cDNA & 5 filic#5 4

H 7z fusion gene ; APP signal
sequence+ AB1-43 cDNA #/ER L (X
1), 7T /METAINARY & —
EXXUFINTHAATZ, RIT, TDN
74 —7% HEK293 cell T XX2 (AAV
XX6(adeno

helper plasmid) & 412 transfection L.

packaging  plasmid),

recombinant adeno—-aassociated



virus CAAV)ZH =, 2L T U A
0T A Rz THREL 7=,

Jybha—J)l& L T. GFP (Green
fluorescence protein)# ¥ MW7 27 5
J BERE 1 )V A (GFPrAAV) Z1ERL L 7=,

2.7F JREET IV A ORI K5
TIWINAI—{OEMET I ThH 5
APP transgenic mouse (Tg2576)14.
Taconic #:(Mayo Clinic)/n 5 8EA L7,
Group A(1 5K 5), Group B(3
0BG 5), Group C(4 5 EEnkE%
5. ) ® APP transgenic mouse I
AB1-43rAAV %% 4 5x10" genome,
1 EDOAEOHRE Uiz, JNT AB1-43D
o OE IO ABE R T S
AP1-21rAAV %, Group D(1 5 A
& 5). Group E(3 0Bk 5),
Group F(4 5k 5)1C0 177 APP
transgenic mouse 2 & 4  5x10"
1 EOHFEORE L, 12-
13+ A D 2 DAL D B U A
ZRWTERZIT =,

genome,

3. A
HR R R O TGF-BOFEIR &%
R DDz, W zRY 7ot —
)V« Y Fh TGF-BHiR TR, ABC
FITTHEB LT,

4. TGF-B1 ELISA
T AMER D TGF-P1 BE L. R&D
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systems £1: D BELISA kit & F W THIE L 7=,

C. MoEsER

1.MiEH O TGF-P1 B E

AP1-43rAAV F 7213 ABI-21rAAV % it
N5 U721 37 Alisd APP ~5 2R
T w7 A(Tg2576) g % B W
T. TGF-B1 B % ELISA IZCHIEL
7= (K1),

AB1-43rAAV  # 5  Group A
80.5+12.9ng/ml,  p=0.09, B;
76.0+6.3ng/ml,  p=0.06, G
74.3421.0ng/ml, p=0.07 T2 > ~ O — L&
® TGF-B1 #2E 111.6+40.0ng/ml &b
BRI L T,

AB1-21rAAV ¥ 5 GroupD;
99.4421.2ng/ml, Group E; 80.2+17.2ng/ml,
p=0.09, Group F; 72.9+15.8ng/ml, p=0.06
D TGF-BlEEHI > FO—)VEE &
~NETFLTWE,

2. A% T TGF-B1 iy

200 R DI, a>bha—)LED
APP NI 2 AT 2w 7RI AT,

TGF-B1 OFBENEL RO BN 5,

— . AB1-43rAAV #&O#%E5L7=1 3
b AMD APP NS AV Zw IRy
AR T, BEIC TGF-B1 @ F B3
LTV,

D. &

RMENDY I 01 RILECH/NLEZE
M, 7IVINA Y —FREFICEHET
) HNDIFE R TH %, TGF-P 114,

Group
Group
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cont A B C D E F
1 MmEd o TGF-B1EE, 2> bo— L8 &N ABI-43rAAV F 72 1F
ABI21TAAV 2RO E L= APP b5 VAP 22w 7RI A TR, AFIZ TGF-B1
BRENMETL TN,

w§ 5
TGF-B1 stain ~ + . 0~ = .

control Treated mice

2APP b5 XAV T 2w 70 AL T O TGF-B1 SRR,
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SHREE BT LY A NAUA 2T, TILY
N I=H/IZBNTIE, HLE~DT I
O Rit®E (730414 R7 F4N8F
=) WNEREREDT YN
—JRBREE DRI B 5 L T3,

TIVINA =T H W T TGF-
BlLix. =707 U7y ZEEMEILL. ARE
HOERDIAA - BRZRET 5 ENRIER
HHDHM, —HTT A MOYA ~ERE
L. 7AMOYA NTO ABEHEEZE
JUEL., CNUCTKOKME~OT 2 O
RILE (V04 RY FF/8F—)
5, 51T TGF-B1 23/ LE N
EANEZR B L. AR S O REENE
YA NHA 2D IL-1B, TNF-ou i 4 % {2
#EL, BNMELEZGIERZTEER
S5NTWA (X3),

SEFR L. ABEFIRT 7T /b
PETANANY & —Z WO 7 F
JEEIZED. TIINA—IHFDET
W ZAH O miERHERD TGF-B 1
MELT BNRBR LT,
134~ HAlD APP NS> AP 2w b
< A(Tg2576) Mg+ @ TGF-B1 JRE
111.6440.0ng/ml T H o 7= I8 |
AB1-43rAAV F /=13 API-21rAAV % #%
O#¢5. U7 APP NI DAV Zw oY
I ATIE. FEIC TGF-Bl EEIZKT
LWz,
SIHITAPP b ATP T IRDIA
W TId, TGF-Bl1 ORFANR< FBD 5N

33

7=, AB1-43rAAV OS5 L7 1 3
y AERD APP NS ATV T IR
A TIL, BEIC TGF-B1 DI ILH
DL Tni,
COBRROHEBIIRATH 20, BER
JRGEE T, HIEEOTHRL D TGF-
Bl N MENTNABY, ATV F >
BHIZEDINTG 2 A DB T - 7=7]
RIS, RO 0 F A% 51T & B MRS
TOHEE ABEANED LD, 7
A bOYA bAORFEBED., YA MO
YA N TD TGF-B1 BEADNA U 7= 7]
BEMEYE Z 55,

BAMBERELE tAAV ZRWET 2 F
FiLE., 1ROFGICED, R EH
(# 6 AM) ITHEEICBWTHERER
MTE, MLt RE z B SRk esE
(FUE) OHZFLET DR ENH 5,
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