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WE: F/RRIGERAE (Alzheimer's disease, AD) , Z—Fh LA+ B-VEMHFEH (B-amyloid peptide, AB) PTF N EESK
IR IR AT IR IR o TESR A Drosophila BRI ST FEMAEE HRTAZE H (amyloid precursor protein, APP) {5
VI A AR M=l AR, A S — PR IR ¥EIRYT AD 254 SRl . RATFI LA Cald/UAS 58, ¥
BUA K APP/BACE/DPsn 38 it RESEZAT, 1B VR E 4 K5 - 8 28 W 195 U 1) APP/BACE/DPsn 2 5 W] 1%
R FE RIS R, HF—FHWLREREY . 5AK3KK APP/BACE/DPsn (%} FR 548 w/y; APP/Cyo; BACE-

DPsn/TM6BTb ¥ LY, , F235Wi¥% Il APP/BACE/DPsn W] w/y; elav-APP; BACE-DPsn MR B K Hah 52 d, Hxt R4
(69 )M T 17 d, Hyxt AR 75% ;5 PAAEFERTE N 39 d, LLXTHRAL (49 d)4E4E T 10 d, Jyxf R4 80% ;

FHF A 37 d, KRR (47 d)AE4E T 10 d, X FRAII 79% o [FIEY, kWi L APP/BACE/ DPsn ) S48 f 7=
YA AL ] FE X FRSRBBIER T 3 d; HPMLAUR R EIS(E R 1:9 (11% ) , TIEFRRLRIA 5.2% . 45RER, W
elav-Gal X Zh7ERUBVZ M 4 TC N it K3k APP/BACE/DPsn, W IS RIBH Ay . TR IER R E . BRBH
REAEARI BT 1 AD YRIT 25 S IR AL, S AD IRFE 25 M R BRI T A

KR FEERE; APP 2R ; BACE 2 ; DPsn B[H ; FI/R RMGRRIE
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Construction and functional study of a transgenic Drosophila model with

two copies of APP/BACE/DPsn genes
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Receptor-based Bio-medicine, School of Life Sciences and Technology, Tongji University, Shanghai
200092, China)

Abstract: Alzheimer’s disease (AD) is a kind of cognitive dysfunction disease and B-amyloid ( AB)
generation is crucial for AD pathogenesis and plays a key role in disease progression. A transgenic fly
expressing two copies of APP/BACE/DPsn to mimic the pathologic changes of AD might be useful for AD
therapeutic drug screening. Using the classic Gal4/UAS system, we constructed the stable transgenic flies
expressing two copies of APP/BACE/DPsn genes by consecutive crosses and homologus recombination.
Further tests revealed that the lifespan and the medium survival time of flies expressing two copies of APP/
BACE/DPsn genes were 52 d and 39 d, respectively, which were much shorter than the lifespan of 69 d and
the medium survival time of 49 d of the control flies. Furthermore, the eclosion time of the flies expressing
two copies of APP/BACE/DPsn genes was 3 d longer than that of the control flies, and the eclosion rate was
5.2% which was much less than the theoretical value 1:9 (11% ). The results suggest that the elav-Gal
driven neuronal expression of two copies of APP/BACE/DPsn genes in flies leads to shorter lifespan and
decreases viability of the offspring. These phenotypes of the transgenic fly might be used as a preliminary
drug screen model for AD therapy.
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amyloid peptide, AB) AT HIIME BUH) & LEHEF 1
£ tau 2 1 BEBR R AL TE IR # 0 4F 4 g 25
(Selkoe, 2001), EAMMiiE 65 % L &4 ABE
AD BN 5% ~10% , AD EEEHRMRIFHEEZ
FEF S, 9 E RS R P4 (ADID) 4
i, &t R HETA 2 400 £ N\ IEFE# % X R
HIPTES , PRI, B 2040 45, AD BE ABCK LG
20 SEF—fE OB B (=54, 2006; Reitz et al.,
2011),

AD R 4 E 4, FIReS Bk g KX
5% %5 Al &% #H 2% ( Migliore and Coppede, 2009), AR
RIKMR B H ATHEFE AD ZARPLH I E R, AR &
1 Ve FERT A2 H (amyloid precursor protein, APP)
1E B-/i E§ BACE ( beta-site APP cleaving enzyme )
N y-7r WABE K AR T P2 A AR, 7E AD 1 &
B AETEZE/ER (Esch et al., 1990; Hardy and
Selkoe, 2002 ; Walsh and Selkoe, 2007)

G IPF R BRI T PO I F /R T
Wit 2 /N K Bl 4, SR#R Drosophila LA
TR ) 538 A5 2 ARG M B 385 T S U A B
KR 2 B T IER NI S 1B AT AR B A
AICIEILFIX] F1, 2003) , Greeve % (2004 ) i@ i3 7F
RUBR NI APP 59 UJ5E BEORBE ST AD, FIFH £t
3815 2 38 SE e R R R BB R B Y Gald/UAS
(Brand and Perrimon, 1993) &%, & T Gmr-Gald
(CRIBIRIEZHL) , Ac-Gald (2 HHR) WIhRE
UAS-APP, UAS-BACE, UAS-DPsn f{) % 3 R R g (&
&, WX AD gt 8, ERNMTWATH R+,
elav/(w)y; APP/ + ; BACE406/ + (X YL {4 /K elav-
Gal4 3K 5l —¥#% DKz i 450338 APP/BACE) £
WRRABIABAS, . ST N7 3RAY B . Ay R IR SR
FEHT AD WRIT AT, AR TEME
TC# 35 W #% 07K S i) APP/BACE-DPsnl235P %if #
WP R BURHE R . FRATTAI R SR IR 2 B 1Y Gald/
UAS 5, B ESL IR FREUM T L, 5L
TTER MR &0 R IKWi$E Il APP/BACE-DPsn
AR, @SB A3 LS, PCR x4 2
MBI AT S8 5 AR B . B B L [a]
AR SERABE N EAEIR , V2BV RIS
" LME AD Y857 259 it e Sh IR AL

1 #MREFE

1.1 R#EmAR
ABT 5T BT AR 88 3 Oy BRI R W8 Drosophila

melanogaster, 5 ™5 &R 9K w; elav-Gald, w;
APP/Cyo; BACE-DPsn/TM6BTb, w; Sco/Cyo, w;
+3; TM3Sb/TM6BTb, w; Sp/Cyo; BACE-DPsn/
TM6BTb Fl ", ¥k B F R 5F K Z KLY EZ
LW EMG TG FERE ., RBEFRERM:
HRBEH 25 £0.5°C, MHXHBEEN 75% 5% , AR
HR A
1.2 iRXF

FREREFREE. 1000 mL 7K, 65 g HEME, 85 ¢ &
K, 7.5 g BiliE, 7.5 ¢ Bk, 5 mL PER; ¥ 15 3%
Fedk: 1500 mL 7k, 112.5 g #EME, 130 g F k¥,
16 g Biflg, 27 g BBk, 10% (W57 95% LBF) X2
EHRTEE 2.3 g

Taq DNA 4§ . PCR ZZrhi . MgCl, #1 ANTP
¥ E ERIRAE, 1Y h EEREREY TEA
ARG, bt APP Hiikg g Sigma 23 7],

AV§ APP/BACE B 51975 L% 1,

&1 AR APP/BACE EFH i) PCR ¥E5|#F 5!

Table 1 Primer sequences for human APP and
BACE gene characterization

FEH GIL A SIYF51(5" -3")
Gene Primer name Primer sequence
APP APPI, CGCAGACGCTCAACATCCTG
APPI, CGGGCCCGATCAAAGACAA
APPII, GAGATGGTGGACAACCTGAGGG
APPII, CTGCCTTGATGGATTTGACTGC
BACE BACE Iy GATGCCCTTCTCGTTCCTGAC
BACE I, CTCGTTGGCTGCTTCCTGTT
BACE 1I, AGGATGACTCGGATGTCTGGTG
BACE 1I,, CCTGGAAATGCTGGATAACTGC

1.3 w; elav-APP/Cyo; BACE-DPsn/TM6BTb %%
EFREHE

1.3.1 #|% F1 USRI % Gald (elavll) [ R F 08
5 w/y; APP/Cyo; BACE-DPsn/TM6BTb i Z& 508
FAT, ST F1LARMEE SR8, 2 S 4 6ikly APP/
elav, 3 SYLERN +/TM6BTH

1.3.2 il P2 AURME: ¥ 1.3. 1 BRPRBH
F1 QMR 08 w; APP/elav; +/TM6BTb 5 w/y;
Sco/Cyo fih RHERMEZLAT, WEME F1 AUREE 2 SH6
K ESkE—EIBIRMEFREA, 48 F2 ORI,
Pk — X RIR G 2 SYERRETEHMN elav-APP/
Cyo, MM RIFHATY 1Y, B APP KRk,
KRR RERNEH,
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¥ w/y; APP/Cyo; BACE-DPsn/TM6BTb i %
RIB 5 w; +/+; TM6BTb/TM3Sb [ R FMRZR3T,
oy P2 ARG, % F2 URBK) 2 SREl +/
Cyo, 3 S Ysfa{&ky BACE-DPsn/TM6BTb ,
1.3.3  ffil#s F3 ARG 45 1.3.2 BIRPIRIGH F2
R M w/y; elav-APP/Cyo 5 w; +/Cyo; BACE-
DPsn/TM6BTb i Z BB Z4 38, B F3 /LR, F3
RARMER 2 S YRS elav-APP/ + , 3 S YK
BACE-DPsn/ +
1.3.4 ffil# F4 R %5 1.3.3 2RPFBH
F3 QR U8 w; elav-APP/ + ; BACE-DPsn/ + 5 w/y;
Sp/Cyo; TM3Sh/TM6BTb i Z FMaZL3s , 4385 F4 4
R, F4 RIER) 2 S YA elav-APP/Cyo, 3
SYufa k-l BACE-DPsn/TM6BTb .,
1.4 ZAREREIE

TRBCR BRI N, i, 10% 1) 3R P9 I I Rk Bk
JEE Rk (RFE R 25 pg) 5, ¥ E PVDF i, /A
W (5% iR 9k ) ZEimE I 1 h, SRt APP —#i
(1/5 000#% BT TBST)4°C ¥ F 1%, TBST P 3
X, HRP i B e (1/5 000 BT TBST) %=
VB E 1 h, TBST ¥EjE 3 ¥k, 1A Amersham ECL
Plus #4740 KK
1.5 HERFEFRIERN PCR EE

A EE ecs(elav/Y; +/ + ), APP/BACE406
(w/Y; APP/APP; BACE406/BACE406) , e406( elav/
Y; APP/ +; BACE406/ + ) } w/(Y); elav-APP/
Cyo; BACE-DPsn/TM6BTb 1) 513k 30 sk, 42
AR R E 4 DNA, PCR B AR : 10 x
PCR Z #p# 1 pL, 25 mmol/L MgCl, 1 uL, 10
mmol/L dNTP 1 wL, 3[#71 uL, DNA 45 1 wL, 10
mmol/L Taq DNA & 1 wL, fnzk#hEZ 20 pL,

PCR S &t 94°CH) 4572514 5 min, 94°C A%
FE 30 s, 60°CEHE 30 s, 72°CHH 30 s, 30 AMEFF
J& T2°C M 5 min, ¥FrA PCR F=¥)i#AT 1% 3if8
BEBEIR F K, FABEI UG 5 00 i RGEEE I AT Es
KGR
1.6 RBHFmNE

HHEHENKE A N w; APP/Cyo; BACE-DPsn/
TM6BTb b2 i FIVE & AS F1 w/y; APP/Cyo; BACE-
DPsn/TM6BTD (¥ 1 M AE AC A HEHEHE AR w;
elav-APP/Cyo; BACE-DPsn/TM6BTb Ab % i FH i &
AFw/y; elav-APP/Cyo; BACE-DPsn/TM6BTb FJlfE
WRVEACAS, WidE 8 h N PML IR SSBC AR E8, MR
RUEFTH o FAC Pkt H R E AL w/y; APP/

Cyo; BACE-DPsn/TM6BTb, w/y; elav-APP/Cyo;
BACE-DPsn/TM6BTb, w/y; elav-APP; BACE-DPsn,
FERENLE L 20 Sk SR 73 2% 2 AH B R B SR,
BT 4 . BRR3 d ER-REEERE,
BREGIIET R H, B2 RIBLHIET,
1.7 RBPURICR

HHEHENKE A N w; APP/Cyo; BACE-DPsn/
TM6BTb b2 i FIVE & AS Fil w/y; APP/Cyo; BACE-
DPsn/TM6BTb (I HEMRAE XA EFEFEE AR w;
elav-APP/Cyo; BACE-DPsn/TM6BTb Ab % i A /& &
AF w/y; elav-APP/Cyo; BACE-DPsn/TM6BTb FJlfE
WRVEACAS, BRSSP IRASCEEA S Xf, 57 d
JEk AR, EREE TP T A% 1 LW
W S 6 d NI BLREL,
1.8 HEGTESH

FIAGEH %K/ Graphpad Prism 5. 0 #5 W£<iT
TGS R BUR A B i &AL

2 HBRE5HH

2.1 HEFRRRAREINTE

SR G 5 A (0 A7 A (o SR A AR ) 7 st
e EEFIAR, BAEW RGN BERC, &
PARRKRAE, FTFROET, ERA®E
HEOL TR ARG TRt RN, HFETE
W R P AR R AT, RIBH LR TR
KRR Gald-UAS R GEw FIRA R X AD HHK K
APP/BACE/DPsn S [ H R, elav-Gald“™ Jg iz #f
ZFIRWRT T, JAshi=4k Gald #32HF, BG4
A3 b 3 B P 5 (upstream activating sequence ,
UAS) I J83h UAS-APP/UAS-BACE-DPsn W335,

AR IR W5 DLK P APP/BACE/DPsn
HIFEEE R R, BT T W 1 FrRmZs8
F, WIECH T BETTF R, ELEH T
3, AT T HeE AT AL R B LR w/(Y) 5 elav-
APP/Cyo; BACE-DPsn/TM6BTb
2.2 HERRBRHETE
2.2.1 R BE IR SRR 1A €5 7 0 R 5 IR B PR M S
BT Gald (elavll) fh Z R H AR A, EHiEE
HIEER Rt f%, FrAERER B F4 R
o, EHRIRAHER ST 48, BiERPERE
Rt R A R g, TEX w/(Y) ; elav-APP/
Cyo; BACE-DPsn/TM6BTb #4714 4lifk, ik B
B REER WG T RRBFITRM, HLIHKR a,
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w_ elav-Gal4 + w 'APP.BACE-DPsn
w(¥) elav-Gal4’ + w(Y)' Cyo’ TM6BTb
S
F1 1;APP: z X 1; w;:
w ' elav’ TM6BTb Y’ Cyo’ «
F2 . ;elav-APP; * X
Y Cyo +

F3 i
w) o+

F4

!

w elav-APP BACE-DPsn x

w  APP BACE-DPsn w

w  +  BACE-DPsn

TM6BTb

;’Cyo’

. Sp_ . BACE-DPsn
+ w(Y) 'Cyo ' TM6BTb

!

w  elav-APP BACE-DPsn
w(Y)'

Cyo  TM6BTb

Bl 1 APP/BACE/DPsn %% 3 R 5L B # 2 SR g
Fig. 1 Construction strategy of the APP/BACE/DPsn transgenic Drosophila

FIAPHG T A e S R R MG 2R 5 elav-Cald Fl UAS-APP S P Rl A B IR — 4% 2 S A b Aty SR8 (CHE P B 7 ) 23 i ] 9 T 4 O 5
3k#5 . The balancers were introduced to construct the transgenic line. Flies with elav-Gal4 and UAS-APP genes co-inserted in chromosome 2 (highlighted

in a box) were obtained via homologous recombination.

bl e3 MRRERBMAFEELE, FHERAR
WERHAE Q& 2 (A) Fr s, (a) w; APP/Cyo; BACE-
DPsn/TM6BTb Sy A~3%3% APP/BACE/DPsn ¥ % B 5=
W8; (b)w; elav-APP/Cyo; BACE-DPsn/TM6BTb SF-if
FEk— D) APP/BACE/DPsn; (¢)w; elav-APP;
BACE-DPsn F-48 353K W-1~#2 DL i) APP/BACE/DPsn

FATHE — 2% A e AT T A AR AT R R
w/(Y); elav-APP/Cyo; BACE-DPsn/TM6BTb i 1T
T PCR %7€, W& 2(D) fiax, PCR ¥ Mgk 45 5%
FKH, [ FIPEXS BRAE AR G, DA Z4 38 KA B SR 08
DNA gttt 3 i N V8 APP ZE[H ¥ H B 7 Be (765
#1582 bp) FIAJE BACE = H 1) Bt (970 Fi
678 bp) , UESEIRATIPRLEIRAT BRI T R w/ (V)
elav-APP/Cyo; BACE-DPsn/TM6BTb .
2.2.2 elav-APP/Cyo; +/ + RIEHXEE: 7£E 1
M5 2 pAAC R, BRAS R wy APP/elav; +/
TM6BTb 74 it ¥ B 7] BB & AE YL (B (R i 32 L H 4t
HRARMW w/y; Sco/Cyo; +/ + KELJG =M BE
U6 1) 20 RS A elav-APP/Cyo; +/ + FIZE
ARAVFAC elav/Cyo; +/ + Fl APP/Cyo; +/ +,
HIGRIEATIR A TELL, TR Hh e b A0 e R £,
ERGXANEHBAGEAR, FW, @i rE
AR €2 i L35 T DA k3 i EE 4 AU J5 X, elav-APP/ Cyo;
+/+(HE2: B),

Wt FARRES TIPSk kA T ERREHR
W elav-APP/Cyo; +/ + , A1 —Li@ i EA R
o B[R VE R i SR WA TG APP R H YR IK, W

B 2(C) i, 5% Y peDNA3. 0-APP-HA J&i R 1)
HEK293 20 M2 i (FE i 1) 8100, B0 25 T e i &
H A ) elav-APP/Cyo; +/ + 508 i i 4H 2R FE 5
H(FE 3) A AR APP ZEHFRIR, HI[R A 2
TZANBEERERBEH R FEIREH APPL; AR
K NIE APP (1) APP/Cyo; +/ + FB 4 230 i
(PR 2) AR 2 TSR 88 N I8 APPL ZE H 3R
Ko WEHRHE—PHUE T elav/APP B [H 24 3| [A]
—FREA L, FaBREN, eav-Gad 53T
APP 7EiZCR 8 5 R it & T i RIA
2.3 ZHAITTRIEFHEN APP/BACE-DPsn 4558
Rug%HE

SR A2 R MR X PR3 W A T 5 A o
Gy A HIRIFE bR , R B SR B A LR L HY
W FENR, T LME R AR B A TR B R R T 2
Yyt e i B iR AR o A T AR FRAT T S P SR
iR BIEF A TEUE, AT ARIEBHRIEL
HPE DL 5 Wi 45 D1 APP/BACE/DPsn )5 0 75 i b 47
THB(E 3) . X HRARYE w/y; APP/Cyo; BACE-
DPsn/TM6BTb A~3%3% APP/BACE , iZ R BIR K HF
AN 69 d, A EAERSIE] R 49 d, SF¥FFary 47 d,
RABRERZ, Rik—+E 01 APP/BACE/DPsn i w/y;
elav-APP/Cyo; BACE-DPsn/TM6BTb 3 1 &% K 77 Ay
81 d, XA, KT 12 d, HIEFEXTR
1) 120% ; AL AFAETE S 55 d, SXTHRAAMLE, &
KT 6d, HXIRAR 110% ; FEHFamh 54 d, 5
XHRAME, R T 7 d, X RAR 115% , X—
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M2 S aNS=1 0 gt gss 1 2 34 5512345
APP-Primerl APP-Primer2 BACE-Primer] BACE-Primer2

st

Ho- - e

H - - -

& 2 APP/BACE/DPsn %5 R i) K E
Fig. 2 Identification of the APP/BACE/DPsn transgenic Drosophila

A: APP/BACE/DPsn %% PR S0 i 44 5,575 1% The body color selection of APP/BACE/DPsn transgenic Drosophila. a: w/Y; APP/Cyo; BACE-DPsn/
TM6BTb ( X FE 2H W i 2R ) w/Y; APP/Cyo; BACE-DPsn/TM6BTb ( control line) ; b: w/Y; elav-APP/Cyo; BACE-DPsn/TM6BTb ( 3% ik—¥# Il
APP/BACE/DPsn) w/Y; elav-APP/Cyo; BACE-DPsn/TM6BTb( expressing one copy of APP/BACE/DPsn) ; c: w/Y; elav-APP; BACE-DPsn( kW
¥ 1 APP/BACE/DPsn) w/Y; elav-APP; BACE-DPsn( expressing two copies of APP/BACE/DPsn). B: iR 638 X H RIBHEHR w/Y; elav-
APP/Cyo; +/ + (c) HIZEARIRM w/Y; elav/Cyo; +/ + (a), w/w(Y); APP/Cyo; +/ + (b) Distinguish the recombinant gene type w/Y; elav-
APP/Cyo; +/ + (c) and parental type w/Y; elav/Cyo; +/ + (a) , w/w(Y); APP/Cyo; +/ + (b) according to the eye color phenotype. a, b, c:
w; elav /APP; +/TM6BTb 1 w/Y; Sco/Cyo; +/ +ZAZJGA &M . I Th A S48 All curlyo, no Tb flies obtained by the cross of w; elav /
APP; +/TM6BTb and w/Y; Sco/Cyo; +/ +. C: W37 FH EN 2242 SZ 6460 T 40 B SRR w/Y 5 elav/Cyo; +/ + (Wi 2), w/w(Y) ; elav-APP/
Cyo; +/ + (Jki 3) ' APP 33K Detection of the APP protein in gene recombinant Drosophila w/Y; elav/Cyo; +/ + (lane2), w/w (Y);
elav-APP/Cyo; +/ + (lane 3) via Western blotting. #: #j 100 kD f¥] APP & [ 457 (SREB Y IR APPL/E M NS, DL = FR) 5 WKl 1 MAMESE
KM AYR APP 5 1) HEK293 41 ifiZ4f# . The APP protein band at 100 kD [ Drosophila endogeneous APPL( * ) as the control ] ; protein lysate of
human APP expressed in HEK293 cells (lane 1). D; PCR % &% 58 SR Mg elav-APP/Cyo; BACE-DPsn/TM6BTb, 43 i) APP/BACE 3[R 45747 Li#
Fric, e L)+ FRiC PCR analysis of transgenic Drosophila elav-APP/Cyo; BACE-DPsn/TM6BTb. Amplified APP/BACE fragment is marked
by # and none-specific fragment by *. 1. oA i No template control; 2 ecs Sl ecs (elav/Y; +/+) ; 3: APP/BACE406 & (w/Y; APP/
APP; BACE406/BACE406) ; 4. 6406 (elav/Y; APP/ + ; BACE406/ +); 5: w/(Y) ; elav-APP/Cyo; BACE-DPsn/TM6BTb.

WE S RATHRTHASE 3 i ]3R35 —# I APP/BACE -

W) w/y; APP/elav; BACE/ + 35 75 Ay T H % iR wl

BB w/y; +/elav; +/+ M —B(RKRRHIE) . . — APP/Cyo; BACE-DPsn/TM6BTb
i A F % 0 APP/BACE/DPsn [f) w/y; elav-APP; = *[ -- elav- APP/Cyo; BACE-DPs/T6BTD
BACE-DPsn RS K BN 52 d, SAIMaM  £E AT

L, 485 T 17 d, Xt RSN RA) 75% 5 i AHF ) "‘--.L

B 39 d, WX HR4LI4E% T 10 d, Jyxd 4L 0L

80% ; F-H¥ Al 37 d, EXHIRASLE T 10d, K AT )

Xt FR4LH 79% (2. B3 APP/BACE/DPsn S LRI T
2.4 APP/BACE/DPsn iidt 3 1% ) il R 48 2 1A iR Fig. 3 Life span curve of the APP/BACE/DPsn
BREB transgenic Drosophila

SR, REPEREERR —1
7 By R4 I HAT LA T 25 W0 0 2 B0 0 0 45 Ao
APP/BACE/DPsn )33 23K 1] LA TH0 R 08 73

LLRFX IR, RIE—¥8 W IK) APP/BACE/DPsn FIZRKK W
Ly APP/BACE/DPsn I3 3 43 I AR A G RILK R, 53
TR R i R HL B i i £k 22 5+ . 3 (P < 0.0001). Real line

represents control line. Line expressing one copy and two copies of APP/

JRRG & F W T RGE . BRATT LB T RIKARPE I
¥ H) APP/BACE/DPsn R 8RB K J5 R 5 A K &
APP/BACE [ % IR 25 SR8 RO e 1A/ A, IR SRR

BACE/DPsn are denoted in dashed line and dotted line, respectively.
Life span curves of both lines expressing APP/BACE/DPsn are
significantly different from that of control line (P <0.0001).
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%2 APP/BACE/DPsn K33 R ik %t R85 6y ) %00
Table 2 Effects of overexpression of APP/BACE/DPsn on longevity of Drosophila

LN A
Genotype

K FFfr(d)
Life span

H LA AT (d)

Medium survival time

Py (d)

Average life span

APP/Cyo; BACE-DPsn/TM6BTb
elav-APP/Cyo; BACE-DPsn/TM6BTb
elav-APP/Cyo; BACE-DPsn

69
81
52

49
55
39

47
54
37

W J5 AR P AT TR B P HE R Ak, 45 5R 4
K4 fias, S5XF R w/(Y); APP/Cyo; BACE-
DPsn/TM6BTb #i I, 353k — /~# 1 APP/BACE/
DPsn 548 w/w (Y); elav-APP/Cyo; BACE-DPsn/
TM6BTb Fi =GR PILET ERER T 2 d, TRIEFA
¥ Il APP/BACE/DPsn B R Mg w/y; elav-APP;
BACE-DPsn =SB F{LET RIER T 3 d; JEH %
i5—$8 D1 APP/BACE/DPsn 1) 58 ) P11 Fi o fr) 3
WIE N 4:9(44% ), F3K5Wi#E Dl APP/BACE/DPsn
SR P B BB fE N 1:9(11% ), T PI &
SRR P L ER 53 37.4% F15.2%

20
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Fig. 4 Effects of overexpression of APP/BACE/DPsn
in Drosophila on eclosion activity
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FeFeikh—¥E DLW ¥ DI APP/BACE/DPsn [f) - lf. Circle represents
flies without expressing APP/BACE/DPsn; triangle and square denote
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one copy and two copies of APP/BACE/DPsn flies, respectively.
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3 itig

USRI = P 2T S A PR e A A
Ve g i — AR, FIH ARG i B 5 K 3h
PIRERIAH LR A LU % (1) AdanAfieE; (2)1
FERARER; (3) HAHAE 15k, W JE 8 15 AL 302K
BRETIC (4) BIEHRIEW, L4 4 Xjalk,
WA VF 2 B R T8 e 3R AR R RS IE (J7 K & 0
4, 2006) o s E AR A Y BRI Lo 1E
FRIDERE R & A e, o TR EA R AL
ZAGEMALR, HEHIZGY BRI LR

FRIEARSS , 8T HEATIRTT B 25 1 i R LA T 1k
(Bilen and Bonini, 2005), [FAf, 7EREE B HE
AT B L ANSZ AR O . SR 9 25 A Bof 30 =02 o e 38
HOAT TR MRS SR AL P PRI 25, LASRR B vk
B 20 Bk B FE D2 A AT, R — A
X AD MPFRARA f4L, HE XK.

SRR PR ZRAT PP EAL 5 A 2R 1T
PIRA R ZAHAREY, tgis 1) 2 R
4 & 7 £ (Fortini and Bonini, 2000; 7K 4=,
2008) ., AR BE R T 2 ALMHEIR
FrvEgmtssy, A e LBUs T B MR 3R (Lu
and Vogel, 2009) , L 21| F 4% 5t R SR B A R Y
APP BRI R A=) A MIBEPEE A (Tijima er
al., 2004, 2008 ) , ABFFTESL T Fa € AT A5 Kk
Wi~ 01 APP/BACE/DPsn [ R RBIERY | JZ AR R
AL B0 AD B b s B B, BDEHZ ph 42
JoN I Rk R E ) APP/BACE/DPsn AT A
%5 APP B94)32:4%, elav-Gal R f{) APP/BACE/DPsn
MR IEFEAPP 7E B K v - W BRI F BT U1 )5
A AR TEMARGHERR, ML AD H5% 2 k
A SE T BT ST H SR R AT A R B AL R A
W, FRATZIE LW $5 DL APP/BACE/DPsn, (¥ 54
W B, RAREARNE, ERNEH LR
R IEE R R b elav/Y; APP/ + ; BACE406/ + R
EHAT APP BUIEEK, (HBRZ RBIKIL AD AR K
Bl RAY, o BT AD 16T 259 1Y i
%, X—IWR 5RO AR P HRBHRE N
APP/BACE/DPsn % A W] w/y; elav-APP/Cyo;
BACE-DPsn/TM6BTb FIRFRIAAL, Z K08 5% i
WA LR TR It . FIPFR R 9 APP
HIAE BRI REAN R IR T 9 7 W BB BT U1 7= A4 AB, B
] BEAE 20 M 2R T8 A2 A A 5 4 B R S ( Breen e all.,
1991) . 12 3k pt & o0 & fih 4= K (Milward et al.,
1992) | 1 JE4H MUtk % ( Saitoh et al., 1989 ) K i 4%
" 4E F§ (Mattson et al., 1993; Schubert and Behl,
1993) ; WAHRIE B/ APP A GEAE N MR TH & 1
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(Lorenzo et al., 2000) , SR Ai{A] X 4 5 A& APP
1) F AR RE B ET B, BT [R5 & 5 APP/
BACE 7EIZ # & IT R IE A2 B 38 1 A [l i) i 12 % R
WM AP WA TH 2R, R, &
TIRIBFSE &K L APP/BACE/ DPsn )3t 335 R BUR 18
RENBRPBICRMRE S, THRECRMIER X
B Farignsm R G & B R ERATRE
MERITHEPRR AL R B R AR, LRk
WiFetrteE , BAER B ST, HmA A R8N PR
VI AD IGIT 25 FEdR, T AD BT A4
HIfE . PSRBT A6 B-amyploid BERIE
BURTE EWLE) AD BERIER . FRATU G & 227 5L
3 v e 2H Ak Bl ELISA A SR B8R 1) A A=
B, ST H TR AR BRI R i 7,
T 75 D1 SR8 7 R B A % ) 3 T eI, I HL
PEEURMR D AR WS ERAR, W, RERN
BT 2w, BETH ARG TR LRAER, %
BR e — A

AT B ETIEAERE s e A AD JRIT 259
T2 T ST SR R BT RCRAIE, XK A BT
WZ RS REE W AT AD JRIT YR ik,
S FHRIBTT AD BF 2R TR,
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