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B- M HEEBR B BRI A Z 540 iaf
SH-SYSY Al Munc-18 Fixa7AT

HIRX G

N

(RER¥ LBEXREXMAEYRFXESLRE, LiF200032)

BE 4T ERF R EH KRB AD)AAE B £ B- RHHZ G (AP) 5 Munc-18 & & 698 F 46 ,
K Zn> FH-F 5 & AR ERAR, S AP 2 E oSG SH-SYSY 4l 2 4h B IR E AB R RARAE )
J& B . bp it A X s AR 09 77 ik 40 SH-SYSY 28/t Munc-18 & @ /K-F, I MTT sk o#rsh
RRE AR BRI mfeFt., R A, 1 nmolV/L AR FE R 1 XJE, SH-SYSY 4a/e.4) Munc-
18 ZAKFARTIH, MBRAIEM, ZREN AR FRAEA ARG VE A 2L, 12474 Munc-
18 ZEORZMHE EAR., Hob, AEIRE AP F4k%t Munc-18 RXXA AR #oh, HERK
Bt AR BB EA s mi KM= A B E i H]. SRAM, $ERAKTE AR EE 4R Munc-18

W RAARTAEA .

XEEim B- EMAHEA; R Munc-18

Bl JR 7% ¥5 BR 9% (Alzheimer’s disease, AD)f)E %
3 B AR AL S v N 2 £E B (senile plaque, SP)FIFHZ: TCEF
Y 4i 4 (neurofibrillary tangle, NFT) KEH K, W&
TR, MEBFTREZ. AD K ELHI+,
—fIAN B- VE# 5 H (B-amyloid, AB);2& AD HIA 45
RIZEM, LI AR SR RE PR 4R T AR
(fibrillar AB), A AHE AR HIEMHEX. UEEH
ZEWIEY T ABPREAFERAN R EEHEEN
1EF, FH AR ERKS AD INt4 e ThRESR F AT fiE
HEENEENIKRD. Munc-18 7 Secl & H KW
FLENYIEYEY), Munc-18 765 fil {7 55 Syntaxinl 4
BEERZSS5EMED, AWERBER. KX,
Munc-18 ;2 Tau & B #5 Cdk5 KIB0EY, s
VERFE R A AT A% A (B-amyloid precursor protein,
APPYRIHM ., FHF7T R ILAE T AD fisi 9 i F Munc-
18 RIEMFMH)FHED, /5 Muncl8 AlfeS 55
1 AD fixi A 0 BRI . ARSI B EEIRIT AB
HRAERZBT 5] Munc-18 RIAKIMNE, LAAXTIA
R AD [ BEHLEIFE 3 — 2 R

1 MRI57%
1.1 #H

SH-SYSY 4l ffatk B ATCC A ), DMEM T4
B FRE M B Gibco BRL AF], AP, kB, B- Ul3Eh

| A PUAAFIRL 38R (retinoid acid, RA) H 3 [E Sigma /2y
7, #PT Munc-18 Hi1AM B Calbiochem-Novabiochem
AT, FITC MBS EMNPBERiC — P B Santa
Cruz A,

1.2 At

12,1 ABERAK&H|&FSE  SHBushFOH)
Tii, APy BRBRC AR ZnCl, IR A, AR %
W 1.6 umol/L. Zn* Jy 25 pmol/L. pH 7.4,
37 C¥H 30 min, FHRE. £ Zn> FIFEREMN
ABFIRZ LB () AB I 15 % K Tricine- 58 7 4 Bk ik i
ek B, RABRRZEEEERE.

1.2.2 @mfedEs  SH-SYSY 40, #F T 50 ml
BRI, BT 37 C. 5%CO, FI4 M kE 5556 T 5%
Ft. HEFFWh DMEM 358, & 10% HIBi A4
&, 100 UI/ml HF %, 100 pg/ml #EE. L
1 X105/ FLH B FERERRAE 6 FLAR ., 24 h G
ARA, ZWEH 10 pmol/L, FHEEH1L, SkE2
REH—RIEFR 7T REMATFRIRER AR EF
. AP BARE Zn> IRE, EARFIAT ] A SE AN A,
AT T

YR 2004-06-21 HZH#: 2004-10-25
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123 %J&fpiE  SH-SYSY4H it FHZLAR KRIPA 22
M (50 mmol/L Tris-Cl, pH 7.4, 1% NP-40, 0.25% 3=
FNHERE, 5 mg/ml B AR, 10 mg/ml Z3fk, and 1
mg/ml PMSF)Ab#, WERf#WH 12 000 r/min. 4
CTHE.0 10 min, B EER, BSHRELGRE
HEUEE. WERLEART 8% MR R HELL
BRI YK, HE, 50 g/L KB AR Tk E 1 b,
Munc-18 Hi4£(1 : 500) 4 CIRFIER, Hitk IgG-
HRP ) Z=#Hi(1 1 1000)EHEIEH 1 h, ECL B%.
FA RIREH 73 B B- WLEVE FI(1 © 1000)1E A S 1.,
ALK ESR 3R, Xt ECL B0 KM #1T K
FEGHT o

124 AKX @A n LA 1 nmol/L ABE AR
BN 1R, 2 RM3 K, FABEEAR/EDTA HL
B A0 7 B WRFT BCE 0 L B, PBS WEE 1
R, BARBETIAK 4% 2R FE, [E5%E 30 min,
1500 r/min 0> 5 min, F[FEE®, PBS YEE 2 X,
MM ER, MNP Munc-18 —HLH AR EIK: PBS/
5% 411 A& [ /0.1%Triton X-100), VK HiEE 30
min, 1500 r/min .05 min, #F_EE®, & 5% 4
MEAEZEAKRPBS ¥Ek 1k, AMESR, Mk
IgG-FITC, /KL E 30 min, 1500 r/min &L 5
min, 3 _E3EW, PBS #EKk 2 K, S4H 200
ml PBS E&, W4 {L(FACS-Calibus B.D.)fi
W HEITHNMMEI TR, RNHEE = 7K
JEIREE - PR BRI R

1.2.5 MTT ®& SH-SYS5Y 4iffii% 1 X 10* 4~/
fLEMT 96 FLMRF, M4 6L, 24 h J5 RA ik
7K, % 1 nmol/L F15 nmol/L AR FERAAHIEEFRIK
100 ml 43 AALEE 1 RF13 K. SRS 10 ml 5 mg/
ml MTT, 4k4E359% 4 h, W3F LiEW, FEHQ0%
SDS, 50% —HEFMfZ, 3.3 mmol/L HC)FE 73
fE40 2, Bio-Rad Model 450 BEFRLI Ay, 18 o
1.2.6 %itaE BEWEIE AT t R,
P<0.05 ARG FEEMER, ERTEIEUTY
HEARMEIRE R

2 #R
21 ABRE

AB,_ ZINBIRIE S Zn> EWIRE, ABKRE
4 1.6 umol/L. Zn?* 4 25 umol/L. pH 7.4, 37 C
FHIEE 30 min. AP KZ 15% Tricine -SDS-PAGE
Bk, AREZEEREAR, WA Zn» H

1 2

- FRE

~— ik

E1 AR BRERETST .
WEEECE R AB (1) R Zn> R IREMN AB M (2) £ 15% Tricine-
SDS-PAGE Hik/GiREBEE.

) AR BUHTEFACE I AP B4R (4 kDa) ik 3hiE E 81,
RAE AR ERBTERE ).
2.2 AP BEEAX Munc-18 RiZRIE M

RAFE S LK SH-SYSY A RIKREARBER
AL S, HRRBRE R . 4R
#| 1 nmol/L AP ZEEMAE/ER 1 KB, 67 kDa ff] Munc-
18 HHEKFHE TR, LUSEHHEM, 23 KA
Munc-18 /KF & TX (B 2, A. C). B=IKE AR
FRAARG nmol/L)YEA S, Munc-18 EHEME —
B EF SRR, HEWRE AB X Munc-18 ik
FIPHEIERE N B3, 25 3 K Munc-18 RixEHFT
EISEEF X EE 2, By C). ANEKRE ABER
(1. 2+ 5. 10 nmol/L)4b#E SH-SYSY 41 3 X
J&, X Munc-18 EHREBHITHEER, A1 .
2 nmol/L AP F£ 5% {4 4b ¥ 1) 40 Y Munc-18 & 22 & X
M, 5. 10 nmol/L AP 555 4 4b ¥ i1 41 i Munc-
18 RIZEEMET X (B 3).

KT R AR BAARE WA RN, F B
BLEM 1 nmol/L AP HARALEEZM 1 RAI3 R, &
RARMELZ] Munc-18 F H & 5& /D G221k (B
4A). HTALHTHE AR ERARE Zn> FIH
R, ZRERT SR Zn?, AHERR Zn> W,
229K FF 15 nmol/L Zn* &AM, X/MNKREERF
1 nmol/L AR 5= AR Ab IR0 f it BT 3 1) Zn? WRFE . 45
REIR, X—IREERK Zn> XJ 48l Munc-18 /K F&H
Bl 5 (& 4B).

4, A1 nmol/L AR 4HMAE, AN
4 B AR T Munc-18 M & E#ATRN . FITC #x1dH)
1 s Y Munc-18 72634317 B AP R AL 5
(E'5), Munc-18 KA a5 RIZENT L R—
B, BlsEwEDEEm.
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A
AN e e WP <= Munc-18

| A S W -« (- U130 E

XTHR 1R 2K 3K
1 nmol/L AP ERAk

w -~ Munc-18

WM*G ek S

A 0 1R 2K 3R
5 nmol/L AP BEFik

4000
s
e

30001 o

2 2000F o
1000} =
-.I:l: . s
1 =
o | =
1 nmol/L AB 5 nmol/L AP

B2 SEENESHT AP BEIRIAX SH-SYSY £HA Munc-18 5%
SAHOE A

SH-SY5Y ZHf82 AR EB/F 1 nmol/L (A). 5 nmol/L (B)EFIJE,
Western EIIEE, FHATREST(C: SXREAML, *P<0.05,
*P<0.01).

L--.- Wi W——————— Mﬂ*Munc-li&

m“ -—— ~(<—s HLBhE A

X‘fﬂﬁ 10 nmol/L 5 nmol/l 2 nmol/L 1 nmol/L
A BERMR 3 R

El3 REIRE AB BB 3 X&F SH-SY5SY ZAf Munc-
18 & EHIGIZENTE D4

2.3 AB BEERXEARK SRR

h TR AR BERARTEL E g A, &
MW Munc-18 HJ3RiE. MTT KllZE R ER, &
SLEFTARI 1 nmol/L « 5 nmol/L ¥KE ) AP EE 1A
B8 1 P e 1] £ S 7 — 2 FrO 900 161 4 AR P 35,
B EFEXRMALLEREEEEZREG6).

X 1R 2K

El4 SH-SYSY ¢Af4Z AP &£1KF0 Zn** 1 /S Munc-18 &
EDL*J-IW]
A: 1 nmol/L AP BRA4MM: B: 15 nmol/L Zn> AFHAAM.

2000 ¢

£l 1 T

= . T

5 1600 .

K T

£ 1200t

Q

=1

=1

= 800

m

S w0

&

= . . .

X 1R 2 K 3K

1 nmol/L AB

B5 AP ERX(ERRE SH-SYSY i Munc-18 £ /RN
ZH R A
5xt AL, *P<0.05.

0.8

0.471

MTT 459

0.2

pugict WS 3K 1 R 3K
1 nmol/L AB 5 nmol/L AB

56 MTT ,fﬁffﬁ AP EBF SH-SYSY AR5 A 5200

3 itig
AB 2 AD RN EEIRMER Y. A KL
FEAERBURRRIER B AR REMPTE, F=EEN
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EF, BB AD XM HESE. LIRSt AB
BRI 4R AR B, (HA4RR AB 5
FEC 40 O ZE T R B B OA B EE SR OK PO, BRI RS
RILG AAFE TR 220K AB B R AE, 3 A
'BAE AD fili 4 B B3 0. Walsh ORI, KR
FERESE AN AR FE RN FRE AL T S5
fa A% 3% 1 K I FE 855 (long -term  potentiation, LTP),
HEANRA S AR IREEGE IEH AR AR K
WREE(4003 £ 1873) pg/ml]. MIASZH B AP H
PR IR BE A AN RE IR K, BRI I 8 N B v N &
&, SR ERREAKTH AR S AR T R 0H Munc-
18 HJRIE, 1% AP B RARTEARIK B K T3t v K%
EH .

AD HHIR SR BB R R AR Tau &
HEI R BRI APP A %%, Munc-18 25
XL R I B RIE S, ARSI W 5% 3140 BE /R
WK (1) AR ZEZ KT 434 B SH-SYS Y 48 g Munc-
18 LA HWIIERM, BEBTAIZEHMEIRE N, &
=R EE 1) AR B R AA4E FH IS Munc-18 thF X Fh ARk iE4
P, RARMEWEREHE. NEZRRERNLEN
MBI AR FER AN EE Zn? . AT RIL Zn> Xt
AR WA B E A XNERMR, CEREZER
WREE Zn> WL N AR MEEMEIERDY, M RAKIKEE
(T4 PE/R)Zn> B s B3 AB I ME/EAUY. H
AELEE AR B IR A Zo> IRE, KKAET LLRT
RIER W AR FHAEAR Zn> IRE. ATH—F
HEBR T REAAER Zo> 1B, FHZIRIE 15 nmol/L Zn?
KA, X —IKE S 1 nmol/L AP FEHR K4 H# 41
FE BT BT & B9 Zn? IR FEAR[E . 45 AR W %22 Munc-18
KW BN . VARSI AR SR /A% Munc-
18 RIEHJW 5 Zn2> LK. 7S, F AP AR RE
A, FIFERMNEDE AR BEREBLAHN. ##
KRR E R AR SEREEH AN A HE . XF
A2 AR FEFRARAE 5 Munc-18 FRIE S HIHISR 5 18
hn, — AN FTREMIARREZ AP B IR AR SE % 40 R 1A
Munc-18, REVERTHI AR SERKTEM L A FEME
EEMVER T, 4K E Munc-18 FRiATFEH H
M ERE . JH—MERER, AZKRFTARK AR H
R Zo> FIFTERN©E, Zn> RN ZHF
T 3 B3 JFURE TR B 7ESE AR R 02, X Fh Zn? 5 7
(AR FERAMEATRERITL T R 9 AP REM B,

BAEB W RF TR IX R SR AR T AR K LA o i JiE
HED, LUERE AR KW BT @M SR, HiwH
AReth b AR .

AL, MTT 3 B, ALK FTHAK AR %
WL 5 nmol/L), X434t SH-SYSY 41,
BHPSPARGMHEER. Fit, AR FERMAHMF
Munc-18 REMIER, HAZET AR FERAEMH
MR .. XN T AR ERAEMAREEIEH,
AR RERWF R ESR . AHFRAH 5 nmol/L )
AB,_, FRAKAER 24 h W 511 T B30 4 A TS
204 [HHHBH KDL 50 nmol/ L 1) AB,_, EERAEA
FHEW B RAEEF R EME T, EHX—KRE
B AR,y FEER A FE A JR AR IS I 1 /) ol 2 a1,
B XEHRAERNESR, HETRE TN
R AR, HREH S AR BERAN FEARF,
ANEE) AR BERA R EARIMEDEE, Rt
BATFTHEIZ AB iy —RINA AR B AB,, 41/
HEHRMK.

AP FERAEKMERVEI BRI RTEEHT. F
BN AP B R KRR R M IE AR BN 7 F
JZU9; T Gong 25 USRI AR B R AR REAF R Hh 540
MEMOHBRMEREROATELEL AFREE.
XIS AR EREERNE 2. AR ER A
X Munc-18 AT 1ER FIHLE] B a i B IiE. AP
SRS AT ME KT Munc-18 FIZE (L. LLK
Munc-18 XML E R H#ES 5 AD R FNLEIH
BT — B
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B-Amyloid Oligomers Regulate Munc-18 Expression in the
Human Neuroblatoma SH-SY5Y Cells

Shu-Wen Qian, Qiong Feng, Cui-Qing Zhu*
(State Key Laboratory of Medical Neurobiology, Shanghai Medical Center of Fudan University, Shanghai 200032, China)

Abstract This study is to explore whether the B-amyloid (A), a pathogenic factor of Alzheimer’s disease,
could affect Munc-18 expression. The assembly of monomer A to 6ligomeric form was induced with Zn*. The
effect of oligomeric AP at low nanomolar concentration on Munc-18 expression of the differentiated human
neuroblatoma SH-SY5Y cells was analyzed with western blot and flow cytometry methods. In addition, the cytotox-
icity of oligomeric AP was also studied with MTT method. Results showed that Munc-18 protein expression signifi-
cantly decreased at 1 day after 1 nmol/L. AP oligomers treatment and followed by an increase at 2 day and 3 day.
Similar changes of Munc-18 expression were also observed with hig_h‘er AP concentration, but inhibitive effect on
Munc-18 expression was more obvious. Meanwhile, oligomeric AP at low nanomolar concentration did not signifi-
cantly inhibit metabolism of SH-SY5Y cells. We concluded that A oligomers at low nanomolar concentration could
regulate the expression of Munc-18 in differentiated neuroblastoma SH-SYSY cells.

Key words B-amyloid; oligomer; Munc-18

Received: June 21, 2004 Accepted: October 25, 2004

This work was supported by the National Natural Science Foundation of China (No. 739830450) and the Major State Basic Research Development
Program of China (973 Program) (No.G199905400)

*Corresponding author. Tel: 86-21-54237224, E-mail: cqzhu@shmu.edu.cn





