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W HIIEHEEA 4 AN B TEMFER AT A (APP) N Bl 45 51 APPag. 03, I 9€ 5606 1% A ] — (4%
FeARI GM 1 A APPag. 13 I EEM, G598 APPas 12359 GM 1 A5 GM 1 (MG ik 77 J, ¢
SO AL W] O, R SR IEAS 20 nmy APPag s TESEHE DI G S R DL IBE Y X, WEQEAE 208 nm AT
222 nm, 1fii APPas. 1235 PC/GM I JRJFfA Sl GM 1 KRBT 7 f5, 0 2 g iy B Lh o BRE N 2, (H RS 2 A 53]
(0) fEmHGEdgam. LL L gL GMI1 R T APPos. 1o —ELEGHY, $E75 GM 1 512 APP 2 IR0, nl ek

W) APP 73 1E 5 A 30 T fig R e e 4 g i 7.
XH2iA
F85%ES Q71, R749

Bl 7 7 5 BRI ( Alzheimer s disease, AD) J&
— ORI T EEWRTG, AT PR R B R
FFAE 6 KR AT YR, BEAERF IR B Sk B iR
1 (amyloid B-protein, AB) 4 AD 5 (EPE AL Z
EREIORL ST, 5 AD [ R S DIAR 3T
WA TR, B PR A AT (amyloid B protein
precursor, APP) [F53 IN Uik B GEGE Al AB A= Bl 3
m, SO APP BN A G R R AT B T B
AB [P BCHL .

MRZEATE NG GM 1 2 40 i T 22 41 4y, Eh AKX
ARG MS R FE, O REHEY oM 1 {2
it APP695cDNA JE[MEL YL SYSY 4l AB 433k, W]
it v 4 WG PR A oY AR R W,
APP 431 N S A7 46— GM 1 [R5 PE X461 45 i
e, GM1EL S APP 0 PSS, TTRESR T
APP (SR %, HRITF v Wiy, S5
ML AB R I . D T HESE GM 1L X} APP 43 f
IS mTfigsem, AWFCE L §l % APP JEKIZ 2 .
34T N MRS R A (APPy. 123) |7, WS
APPas. 1235 GM I M EAEH G M % 48k, 57
PRI 2y GM 1 % APP AR B s, 73 T
WA GM 1 {2 3E 40 AB 4330 AL,

1 #EFTTE

L1 #EFES

AR WENR B ( phosphatidylcholine, PC) . GM1
W H Sigma 22 7). pQE30 k&L HAk, Kkt &
BL21 (DE3) W[ Qiagen 23 . % 5iBEHi APP-N

Bl IR it BRI, B VR REER VAR, RREETITRE CM1, JOOtug, 1R i

Siig Jy BEPUAA 22734, 8 [E M4 45 XA O AR A
LG, F4500 9653 Y6 A HAR H AL 2 ) 7
fh, B O HA Jasco 23 ] 77 .

1.2 APPy;. o EBBIHI &R

1.2.1 HEHED v B 1 v B S PP 91 %552 APP
N i B350 % 4 GCGGATCCCTGCTGGCTGAA-
CCCCAGATT, & BamH 1 B V{47 AL, T 5l
Y} CCGAAGCTTCAATCACTTACAAACTCACC
AACT, % Hind 1S UJAL 5 1 L% 5 CAA.
FHEED) 5 1) PCR =AUV 5 18 pQE30 SOk 7L
T4 EFEREAE ] P&, M H 4G R A iR
pQE30-APPys. 123. | BamH T Hl Hind IIRLEE D) A
DNA J& 5 5 J5 i xF 20 ok kAT 452

1.2.2 APP N G #5855 (1 (208 R alifh:

a. H4L APP & 8 (A A0A: KW A Y
A15TRL pQE30- APPos. 103 ¥ %40 KIAT I BL21 (DE3),
AWRHEHE (Amp) MMM EL 7. BTE
K TR P TE B RIVAAE 2 x YT 53R 3Erb 8598, InA
SRR B D LI (IPTG) SR, Wk
PR, vk ool 7S 2 AR R Ak, BRI AL (IB),
B IR O (RLIRAA) .

b. FFZEEMEN itk APP @58 H: W
APPag. 13 Tr 1 — AN ZE 2B R i, WonT I 2205

TS A RRE L S IS (39870276, 39840010) Al [H %
SOLRIESEAR BRI (G 1999064007) .
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FENTJ7 %264k, B %5 sepharose CL-4B 3% Al 2 #fr
0T (W H Pharmacia 22 @), 4% H1#E 4l K % K,
R JE ] 50 mmol/ L Tris HC (pH 8.0) 2B 78
O3, KT LA LA, RN SE R )
F5H 50 mmol/ L Tris HCI (pH 8.0) ZZphiiideisdE
RS B A9 2% B E, 2R )5 T 50 mmol/ L Tris HCI
(pH 8.0) £ ph ¥ & BB J¥ NaCl 19 % W V& i
APPas. 123, 70 UCERVENGHE, HE4T SDS- 2R N 4 it
J kIS HL K (SDS-PAGE) 1K [ Jit Bk 32 % 5,
SR B AEDE B AL AL 1 2 F. IR AR L SR [ 8] A
TR R, AN G EE VRN S S ) AR
AT A S, 20 000 o min o 200020 min,
ERLFH&&LJ&%*HEH?}J EEAT AR
1.3 APPy. 13 EHS GM1 &KL

HL 100 ng 2ifkJi7 APPas. 1235 500 ng GM 1 7
i FWEE 6 h, N Laemmli INEEZE Pl 2% 11 &5

RN, T0°C A 10 min Jo EEE, HIKH 10%
Tris Tricine 5t 1. fh.f')}(gilj';ﬁm, BEARERES

TR AT 4EZ M (400 mA, 80 min), %] 10% i
BB 1 h, PBS (pH 7.4) UL 3 X, A
22734 (1: 5000 #i FF) FHEWEE 1 h, TR 6
FREF AR E P T 1gG W H 1 h, PBS (pH 7.4) it
SR, B TR A % b N U DY M (NBT)
5 B4 5 3- W)W % (BCIP) WA,

1.4 APPy. »3&EBS GM1 HHEE1ER

1.4.1 PCHIPC/GM 1 IG5 A ¥y fill 2% HUIE ft 11 fof
JEFT GM 1 ¥ T CHCly/ CH3O0H (2 1, #ABIEL) wH
g2 S 50 W TE SR & N B IR AR (small
unilamellar vesicles, SUVs). J§ % T CHCly/ CH;OH
(2 1, B WA S, 20T, IR B8 T 183 h,
I PBS 2 phi K4k, HIT0E 305 48 3% 2% 35 % 10 min,
25 COKHHER 75 BT, 1931/ R I ik,
1.4.2 26060 G H] F4500 2¢ 5600 60t %
Tl APPs. 103 B Y IS PEEOG it 2k, W AR
JE25C, WokEK 275 nm, )Sc,wfzi,\flmaalﬁ)d
300~ 450 nm. WORKFUA S RAREE L0 5 nm,
AR IE J9 20 mg/ L. 9650 B T 75 50
We, A BB SO IE R Fo, I GM 1 8/l
SR B R F, ARG 11 7 20 0ok
R= (F- Fo) /Fox100%, MEMAN GM1 =4/
ST G HR 1A TR ¢ 6 5 P RN 58 A (1) A8 4k

1.4.3 [ M B 150 Bg APPyg. 1234
F 43 5% T 100 B110 mmol/ L Tris HCI (pH 8. 0)
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EPP, GM1 %W, PC. PC/GMI1 (1:1, Jiiig
tby FIPC/GM (1:2, Jihtbh) [/ 5 2 N8 A
WIH, APPxg. 1235 GM 1 [EE/REER 1015, 25C
B 77 30 min Ji7, HL 100 B FE S E BN 0.02 em
oG B oEE AT W 2 . 10 mmol/ L Tris HCI
(pH 8.0) . GM1 & =k PC 5% PC/GM 1 JI§ Jit 44 1
KRR, [H—FEM AW 3 K. CD 1Y Jasco
JS810 %Y, 0.02 em A JEbb A Im, 4 Hl 190~
250 nm, ABUEN 50mdeg, 73HEH 0.5 nm, P4t
EJE R 2.0 nm, SN R os, 4 E R

100 nm/ min, ZINREC4 Yk, WFEE 25 C.

2 & R

2.1 APPx. 3 EHBIHIF LA

2.1.1 Fh &L B A Ay 8 B oe dE N K

APP695cDNA (1] pBluscript 11 695 J5 ki Ky i 4z, i
i R IT pfu B PCR J7i%&3RH S APP N % 5 28~

123 24 3L /8 B BE I, WIEE T pQE-APPas. 133
IRERAAR. W Al S e IR Rl B R DR 1 8 43 A 5 Y
(K151 56 45 AH [F).

2.1.2 @A EAMRIEMAf: K5 RIE PR
pQE- APPZS 123 B BE TR VR AE 2 x YT BRIk 1%
I, 4 IPTG S REE, HOWERME, H17
SDS-PAGE 20 HT. 45 BBl APPag. 13l 5 2R 119
TN 12.5 ku, BKRRIEMEAE AR S
2%, o P B RARRAR, L SR RE AT
FE, FIBRE NaCl # W4T APPas. 103 1 BEEAT VE M,
i ]k M AE 50 mmol/L. TrisHCI (pH 8.0),
0.3 mol/ L NaCl B 4% APPag. 103 55 2% 8 A A5 20
S, A B ERZN A s BT
APPag. B L DM 23 531 30 s 0 o v o i
Tk, iR LM S HER, dif
1) b A 8 A 2 SDS-PAGE % #r, 4l J& 7F 90%
LA E.

2.1.3 s EAMNEAREESI: B oML 5
APPyg. il 8t HALWFH, S IR 45 R WoR,

[FIRAFAE GM 1 A APPag. o3l 5 8 1 O FE 6 087 77 )15,
28 APP N 35 SeEBUIAR 22734 YU, AP R4
Ja, 1E APPag. isfili 5 8 (IR vk 8 & A & L7,
HIL— 25 GM I-APPy. 1l &5 S A K570 1 i
A 4Alr,  HIXAN R R 22734 HiaRR 5.

MJC GM 1 L6 F7 (il & 2 A ek 4647 (1 1).
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Fig. 1 Detection of binding between GM1 and APPag. 123
by Western blotting

I: APPas- 123: 20 APPas. 12r GM | mixture.

2.2 ETEHR APPy;. 3R NIE

2.2.1 APPx. 385 GM1 JK%HE'HW}L‘I—JFWJ
PO GM1 W APPx. 103 8 F7E E i

B 75 30 min J5 , W 3L 2¢O i £k . &5 /'ﬁ?Uhﬁi'

e

3(]] 350 4['.0
A/nm
Fig. 2 The fluorescence intensity of interaction of APPas. 123
and GM1 solution
I: APPag. j23in GM 1 solution; 2: APPag. j23 alone; 3:

Flucrescence intensity

APPas- 123in

PBS buffer.

Fig. 3 The titration curve of APPs3. (23 with GM1 solution
Relative fluorescence, R= ( F-Fy) /Fy, is plotted as a function of
L/ P. Fluorescence intensity at 350 nm in the presence and absence of
GM 1 are denoted by F and Fy, respectively, L/P is the mole ratio of
GM 1 and protein. @ —e: PBS; m—m: GMI1.
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APPyg. 123 FASEGHR LR GM 1 ¥ JEE 1t 389 o Sl 25 18
, EYRFRS 2 k] (L/P) ikF] 50 i 4k
AIEFN A, I HRFBEKER 20 nm, MEERHY
ORI U A 330 nm BE#% A2 310 nm, 1 B
PBS X APPas. 12385 F 1) %< )l 568 5 B W 47 34 oA DL
Wigm (K2, K3).

2.2.2 APPy. it HY5 GM 1 IR )5 %2
IS GM1IEFAL APPos. o3 8 175 5 il 3L 57
30 min Ja, W0 3L %2 06 b 2. 45 R OW %2 B
APPag. 1238 DGR ERE & GM 1 I 5T A S8 1) 14
e, If BERRM AT 20 nm, M5
e lr) e KRS IEEAT 330 nm WEFE A 310 nm, 17500
PC BRI PBS ¥ M) APPos. 103 8 986 5 &
e 7 JC W g (184, E5).

Fluorescence intensity

A/t
Fig. 4 The fluorescence intensity of interaction of APPag. 123
and PC/ GM1 vesicles
I: APPx- 23 in PC/GM1 wvesicless: 2: APPas- 123 alone; 3:
APPag. 123 in PC vesicles: 4: APPag. 123 in PBS buffer.

Fig. 5 The titration curve of APPas. 123 with SUVs of various
lipid compositions
o —eo: PBS; a—a: GMI1; m—nm: PC.

2.3 APPy. Izaﬁaﬁmﬁl:ﬁ.ﬁé

AT APPys. 103 HE I CD 3%, UL o B2JE R
I, W§ 7 7€ 208 nm #1222 nm, 5 PC g it #4415 H
Ja, ALLa W20E S, WAL EE 208 nm A1 222 nm,
0 SRR A A, 5 GM 1 EREE GMI



+ 110 - EMFESE MR ER

FINE AR S, e R R AR W] A4k, (5 o 1
SRPEN BN, UL GM 1 5 APPyxs. i3 HAEH G
SE T A S, AEIE R EE R o SR TE R A3 1
(e, E7).
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Fig. 6 The CD spectrum of APPsg. 123 in GMI1 solution

I': the CD spectrum of APP2s- 123 in Tris buffer: 2: the CD spectrum
of APPag. 123 in GM | solution.

Fig. 7 The CD spectrum of APPas. 123 in different conditions

I: the CD spectrum of APPas- 123 in Tris buffer; 2: the CD spectrum

of APPas. 123 in PC vesicle; 3: the CD spectrum of APPas. 123 in PC/

GMI (w/w, 1 1); 4: the CD spectrum of APP2s. 123 in PC/GM 1
(w/w, 1:2).

3 it it

PN 5 LU 45 KK W] APPas. 1235 GM 1 /K¥H
WA GM 1 I LR & I, L9 5 0 1 1Y
o, I KRR 20 nm, 10 IX BUER (1 0UAE
NNE A, RO 0 2 3 Bk N\ T 0T f i 7K X
PE7R APPog. o3 (05 IR TR AL 1H) 4 155 MARC P 11 7K AH A2
P AERMER B KA, IX0E T APPas. (s FIEAE
i FL 8 3 e B R A BB 3 N IR WU (1 45 SR

CD SEE0 25 FRK W APPos. o3 TEVE M I — 0 45
FILA a W8 05E 4 3=, WEAY #E 208 nm AT 222 nm. 4
APP2s. 1235 PC/GM1 fIE F A& R GM 1 ¥ 0 % 77
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30 minjii, AR APPag. o3 (O T B G AR L0
{H 0 {0 S, ELBE GM 1 e BB 14 n.
B GM 1 5 APP. 13 A BHAEFH )G, 1 APPag. 123110
a BERER Sy HE N, T IX A A R bR A B kAT 4
RCIVEIE R 25 5k BN TR KX, 255 35
APPos. 10388 I J5PEZE G B 19 s R 0 {EL34 0.

P SCHRARIE, APPag. 123X (APP JERZE 2.
3BT FHENESEAM A, ARG ME
BRI OX SR AT SRR S R R X
BRATRCARZE B4 HED) . {H APPag. 103 X 3 2 75
A7 I A 3y BE WG A 2. AR S 50 A BE A L AE E B,
APP 731 N 3 55 18~ 81 Z{IEFRIE L X M {7 4 —
GM 1 [ 45 & B 5148, 45 & A st ik 45 3 4 #,
GM 1 ANMHLE APPy. 1344y, 1 HId o4 Ji5 35 44
B KPP AR — Dy TH AT fERE W T APP 4) T IE R
AEFRINRE, S5 GM 1 5 APP A H/E R AT RE T
T APP 43 F IO S A N A, i L AE b 1 i B
W IEK, A v W EESR L 2 IRy, 51k
AB AERHE . LA &5 AR T AMEYE GM 1 AT T
PN APP695 cDNA % 44il s APP [FARUH L, 41
ks IR b 43 W APP [FZK-F B GM 1 55 1 4
o~ R, A R R APP FREMIBEAE GM 1
A (1 I i 14 X — BRI 8k T R
it T % GM 1 %F APP 43 70 Lk B ¥ 5, o 22
I FH 5% 440 L 9 431 A 4 B R AR LA L EA T
IRAWFFE.

EAFREER GM1 Z 541 AW . 55 1%
i, R R A RS ALY KRB AD
i GM 1 5 fe 8 0t T 0 0F 9 R B R BT A
GM1 s 'S $o%k GM 1 TfigZ 5 AD (199 2
Ak, BEE SCER BRI AR SIS 45 R, GM L SE
APP [N CACH LR, PTREANN S APP 4 1740
JRORBE b (i s 9 Ak A ek R A G, 1 HL B AT fig A
APP i NACH I 2 A 2 1 B 52 APP (1 n CAX S
AR, XA TR GM AR R 5 AD KR
6 RS AN
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The Effects of GM1 on Conformational Changes of The N-terminus of APP
S .1 “ . . 2 1 - - 1
DING JrXin ), SHA YinLin ), RUAN Yan ], ZHU Zhong Jun ),
R L . .2 . .
HUANG LiXin?, GENG HurMin?, NIE SongQing”, ZHANG Dai""™"
(“The Institute of Mental Health, Beijing 100083, China:
> Department of Biophysies, School of Basic Medical Scienes, Peking University, Beijing 100083, China)
Abstract Alzheimer s disease (AD) is neuropathologically characterized by the presence of extracellular amyloid

plaques and intracellular neurofibrillary tangles. The core of senile plaque is amyloid B protein ( AB), which

comes from its precursor amyloid B protein precursor ( APP). The pQE-APPs. 123 plasmids was
constructed by gene recombination. The APPag. 123 protein was expressed in Escherichia coli and then purified.
The purified products were examined for GM 1 binding abilities by Western blotting. The effects of GM1 on
conformation of APP N-terminus were detected by fluorescence and circular dichroism ( CD) techniques.
APPsg. 123 protein could bind with GM 1. The intrinsic fluorescence intensity of APPag. 123 protein in PC/GM 1
vesicles or GM 1 solution remarkably increased and the fluorescence peak value blue shifted 20 nm. CD results
showed that the major secondary structure of APPag. 123 in PBS buffer was a-helix. When APP2g.. 123 incubated
with PC/GM 1 vesicles or GM 1 solution, the a helix content increased markedly. These results suggested that
GM 1 might affect the physiological function of APP and change APP sparr membrane process and interfere APP
trafficking and internalization by anchoring this molecule on the membrane, which may provide much more
substrate for ¥ secretase and enhance AB generation on the cells.

Key words Alzheimer s disease, amyloid B-protein precursor, ganglioside GM 1, fluorescence, circular dichroism
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