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[ ZE)B .S E A K HF—1 (insulin-like growth factor—1,1GF—1)%F A hi 25 B4 MR 41l SH-SYSY H B-TE ke
R HE 1 247 15§ 1(B-site amyloid precursor protein cleaving enzymel , BACE1) B5ZMH LN Al RERY AN UM S HLH] . Fi%k . FHANIE]5
it IGF-1(20,40 ng/ml #1 80 ng/ml)/FFH T AZEph & BEAN AR A0 ML SH-SYSY 24 h, 58)6aE it PCR 12 Western blot £l BACE-1
mRNA K FE (47K ; Western blot Kl SE R FERTIARZE (4 . C99 . C83 KNG IE LIS -3 A 22 22 7 2 IR 7K 11 I ( phosphoinositide
3-kinase/serine threonine kinase , PI3—K/Akt) 3 AH G HE 1 /K T ELISA Kzl 4 M E5 2200 b B-VEMFEER 11 42(B-amyloid pep-
tide, AB42) 7K, SR G i B AR 1) ICF-1(80 ng/ml) VEFIF AZSH & R4 Muy 40 SH-SYSY , 7E 21T 30 min LA PI3-
K #0551 1.Y294002(25 pmol/L J 50 pmol/L) , EEE i, 455 . IGF-1 &Ik BACE-1,C99 K AR42 f7KF-(P=0.000) , #2&
€83 21K (P=0.000) , #4001 Akt BIBERR 1k (P=0.000), T LY294002 ELAT#I] IGF-1 B9 3R VEM . 4518 . 1GF-1 F&{% BACE-1
mRNA K85 1R 7KE AL AT RS & PI3-K/Akt 15538 i .
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Effects of insulin—-like growth factor 1 on B-site amyloid precursor protein

cleaving enzyme1
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[ Abstract]Objective : To observe the effects of insulin-like growth factor—1(IGF-1) on B-site amyloid precursor protein cleaving en—
zymel (BACE1) and the possible cellular signaling mechanisms in SH-SYS5Y human neuroblastoma cells. Methods : After SH-SY5Y
human neuroblastoma cells being treated with 20,40 ng/ml and 80 ng/ml IGF-1 for 24 h,qPCR was used to analyze the levels of
BACE-1 and Western blot was used to detect the protein levels of BACE1,C99,C83,amyloid precursor protein,mRNA and related
protein levels of phosphoinositide 3—kinase/serine threonine kinase (PI3-K/Akt). Cellular culture medium levels of B—amyloid pep—
tide(AB42) were analyzed by ELISA. For inhibition studies,25 pmol/L and 50 pmol/L LY 294002, a specific PI3-K inhibitor, was
administered 30 min prior to 80 ng/ml IGF-1 treatment. Then the above tests were repeated. Results : IGF—1 decreased levels of BACE—
1,C99,and AB42(P=0.000) and increased expressions of C83 and pAkt(P=0.000). 1.Y294002 inhibited the ahove effects of IGF-1.
Conclusion . 1GF-1-induced reduction of BACE-1 may involve in PI3—K/Akt signaling pathway.

[Key words Jinsulin-like growth factor 1;B-site amyloid precursor protein cleaving enzyme 1;phosphoinositide 3—kinase ;serine thre—

onine kinase
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1 #RFTE

1.1 FEEmie Rk I X A

SH-SY5Y AZS 2B 20 a4 it bk iy 3 P R R R~y i
PR T pf 28005 2 1 i S0 3 S 40 s RPMITT640 35 58 5 /A= i
T A Tnvitrogen 23 8 ; PI3-k #I5] LY294002 I+ Merck
Biosciences 2~ 7] ; IGF-1 Il H Sigma /7 ; BACE-1 ,AHP538
(I3 APP €99 .C83) Akt pAkt ) [ Santa Cruz 23 & ; AB42
ELISA &7 &) F BioSource 23 ),
1.2 s

FHE 10% 648 3 100 U/ml #5253 Al 100 pe/ml §if 55
F ) RPMI1640 B5329, 78 37 °C . 5%CO, W5 N 15 78 Nt
LRI AN SH-SYSY . 4F 2~3 d G40 1 W, w8k K
AR T 525
1.3 fafesb 32 R 440

P4 40 230 TE 5 X REZH  IGF-1 4 (20,40 .80 ng/ml) Fll
LY294002 FiALFHZH (25 .50 wmol/L) , LA 25 BE L4 2 x 10°
A, BT 6 DAL, AL 100 wl 4 SRR E] 96 FL
MoH  FESEFRAE R R 5% 48 b JE 52 [IE W, PBS ik 2k,
FHHLIMAAR T IR A MG 1R SR S 100 pl, EIGF-
1 45 BN A FE () 1GF-1(20.,40 .80 ng/ml) ; 7ELY 294002
TALERZE , JehnA 25 wmol/L 12 50 pmol/L 1.Y29 4002,30 min
JE FHMA 80 ng/ml IGF-1, fEAH R BRI h 555 24 h,
1.4 Western blot

BUAL B 1 N S o0 2 1 20 R 2 i SH-SYS Y, Wi g 1
T, F PBS VR4 3 I, 7% R 2 B0 A TP ESG 5 min, [\
FEDT UL 3 U, 35 B3, N 4 x TR SRR FR AN (sodium do—
deayl sulfate,SDS) L FEZE Wi, 57K KA 5 min, 25 &
FEJG 5 -70 CHRAF. 20 g B ERESH 10% SDS-FRN M TERE
B FL YK (SDS-PAGE ) 43 )5 , 350 mA fHR kA 1 h
B Z R, 6% B IE TR B B 1 h, A SRBTK
fl BACEI ,AHP538 Akt pAkt $ifk 4 CHEF 7, &t 20
1) =58 YRR 2 3 F e 92 /P (PBST) 1 3 WK, INABIAR i 46
YEEFRIC R L PR =R E | b, T ke RO
WS AT BER T R G T R R IR R EEE AR AL R
FEIRAR USSR BE A o X BRZH R P A 43 HokR o
1.5 Real-time PCR

U RNA, 3357 5% ¢DNA, ¢PCR 7£ Bio—Rad iQ5 %GE
i PCR { " Brilliant SYBR Green qPCR Core Reagent Kit
617 o SIIF AN B A T A ARG RA I, BACE-
1 F#5149 .5’ ~TTCCGCATCACCATCCTT-3" , F 514 .5 -
ATGACCGCTCCCATAACG-3" .B-actin FiF514).5 -CACC-
CGCGAGTACAACCTTC-3", FiiF51 45" ~CCCATACCCA -
CCATCACACC-3’ .BACE1 K B-actin AYIR SR 4351 K 54
CH 60.4 °C, LTS BE R AE LR, 0 e &9 1™
YRR B R FERRZR L CT {H, L B-actin A4
S 24 144 BACET mRNA BIART &5, AACT=

A (CT KFEFR—C Ty ) 5 FRAL (CT KM FEFR~ CTpoin) s
2 IR ek /X B A L PR sk =247
1.6 ELISA

YRR R T AR42 /K- KB AR42 ELISA 12U £
PEATR, SEHCHH BEARAR AT B 50wl (FRIE Al T8
FIEL AT, FEIA 50 wl PRES: 28 OV IRIIA 50l 2818
KRR FLTINA 10 pul AR SRIEFESFLP A 100
wl AR T IR U R BRI Bt IS8 B, 37 CI R I
1 h; FEAMTETREEARAR 3~5 YK, SR 5 K 400 T 5 &1L
IMABAEF] A B WS 50 wl, 76 20 °C~25 °C F#HOERY 15 min;
TR BFLIA 50 wl £ 13, 20k,
17 %itsam

EREER F SPSS 13.0 KT 8T 2E Ab B, H0 4
DIISEL = b 2E (x5 ) Fom, 25 45000 FLBER T PN 22
J7 25T, W LR F LSD— k. P<0.01 HESA ST

RURE""SV
TR,

2.1 IGF-14#AJ& BACE] mRNA & & & #) &k

N 2B A IR 41 SH-SYSY 25 T AR [RI B IGF-1
(20,4080 ng/mO)FE)E , 4 2R R 3 2 BACEL mRNA 9{H
3504 0591 £0.160,0413 +0.008.0.194 + 0009, BACE1 mRNA
IR 35 WA LIS i 2 s 2 an &l 1; BACEL 2 H 3R IA
bl IGF—1 4 A 3 i vl b, LA 43971 0 52.740 + 2.027
44.753 + 1.282 38.740 = 1.497 . NIE 2 3, AN[RIHEEE IGF-1 {E
FHJ5 BACE1 mRNA AR50 BEZH AR FL I RH B REIG, 20 ng/ml
ZH (LSD—1=44.39, P=0.000) .40 ng/mlZ (LSD-1=133.549 , P=
0.000) .80 ng/ml £ (1LSD-1=160.144,P=0.000) , 22 545 Gt it
25 L, IGF-1 X} BACEL £ R MR 5 mRNA 28401,
20 ng/ml 24 (LSD-1=40.375,P=0.000) .40 ng/ml ZH (LSD-1=
74.666,P=0.000) .80 ng/ml 41 (LSD-=70.877, P=0.000) , 74 5%
BEitE L,

1.000 00

T

0.800 00 |-

Hy -

0.600 00

0.400 00

BACE] mRNA #ik
T

0.200 00

T

a
—_
—

0.000 00

T T T T
IER 2L 1GF-120 ng/ml  IGF-140 ng/ml IGF-1 80 ng/ml

a, GIEH X B4, P<0.01
B 1 IGF-1 {£f/ BACE1 mRNA HFRix

Tab.1 Expressions of BACE1 mRNA in SH-SY5Y cells after
being treated with IGF-1
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Tab.2 Expressions of BACE1 protein demonstrated
by Western blot
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80.00

60.00

BACEI 1%k

20.00

0.00

IEH ST IGF-1 20 ng/ml IGF-140 ng/ml  IGF-1 80 ng/ml
a, SIEH X BZAAALL, P<0.01
3 IGF-11EFE BACE1 EARIX

Tab.3 Expressions of BACE1 protein in SH-SY5Y cells after
being treated with IGF-1

2.2 IGF-1 3% C99 C83 APP & & #4 %A

IR IGF-1(20,40 80 ng/ml) VI T A 22 RE 2
MU A SH-SYSY J , Western blot /R ZHME T €99 113
IR, €83 HR IR IAEN , WXt APP 2 (AU IR AS K, LI
4 RIFHFE TGF-1 YRR , €99 3 1Y 2635 5 X FE LA He 3
B REAIG, 73 92 20 ng/ml 2H (56.117 +0.528, 1L.SD—1=44.39 ,
P=0000) .40 ng/ml £H.(50.150 + 0428, LSD-t=133.549, P=0.000) .
80 ng/ml ZH (21.293 +0.540,LSD—¢=160.144, P=0.000) , 2% 5
HoIT2 3 WA 5, C83 11 FR1A 5 X R4l L B34 W b
N, 43 92 20 ng/ml 40 (125.427 = 2.262 ,LSD-1=-19.470,
P=0.000) .40 ng/ml ZH (215.667 + 2.427 ,1.SD-t=-82.558 , P=
0.000) .80 ng/ml #H (251.050 + 5.107 ,1.SD-1=-51.225 , P=
0.000) , 2= 5 Gei T2+ 5 X, WA 6, T IGF-1 &5 & X APP
S S w Al

1GF-1 (ng/ml )

€99
€83

APP

4 Western blot 2 R~k C99.C83.APP EHA KX
Tab.4 Expressions of C99,C83 and APP demonstrated
by Western blot
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60.00

40.00

CO9FE Ik
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TERAHIALL 1GF=120 ng/ml IGF-140 ng/ml IGF-1 80 ng/ml
a, SIEH XA L, P<0.01
B 5 IGF-1{EfE C99 EEMIFRIE
Tab.5 Expressions of C99 protein in SH-SY5Y cells after being
treated with IGF-1

300.00
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150.00

C83FE 1K
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0.00

IEH X HEZH IGF-1 20 ng/ml IGF-140 ng/ml  IGF-1 80 ng/ml
a, FIEH X4, P< 0.01
6 IGF-11EfE C83 EAMKIE
Tab.6 Expressions of C83 protein in SH-SY5Y cells after being
treated with IGF-1

2.3 IGF-1 Fo LY294002 72 5% g BEVUAT -3 i B/ 22 2R 75 &
B2 2% & %8 (phosphoinositide 3—kinase/serine threonine kinase,
PI3-K/Akt )45 5 i@ 34 49 4F )

80 ng/ml IGF-1 fE I T° A & 28 1 4 g 98 4 JfL SH -
SYSY J& , H pAke 2 A 09 % 15 W1 8 80 (pAke 8 A4 ¥ {E
235.680 + 5.074,1L.SD—-1=—46.319, P=0.000) , 3] IGF-1 fiE
BT PI3—K/Akt {5530 1 5 117 50 wmol/L [ LY294002
il pAkt 2 [ A9 (pAkt B 4 1H 36.453+1.597 ,1.SD—1=
68.931,P=0.000) , A PI3-K #llil51] LY294002 X IR #G
AR BRI MER, ILIE 7, IR LY294002 ZREENIH] IGF-1
%} BACEL & FA/K A9 /0, 25 mol/L 1.Y294002 X4 N
79913 + 1.260(LSD-1=-51.311,P=0.000);50 pmol/L LY294002
XHTZH M 93.813 +0.855 (LSD-1=-90.329, P=0.000) , 22 5# 4
Gritefas S, WA 8, 1Y294002 WEESMHE] IGF-1 XF €99 /K-
I3/, 25 wmol/L LY294002 X§4i2H M 95.277 + 0.663 (LSD-
1=—43.864,P=0.000) ,50 wmol/L LY294002 %714H K 121.680 =
0.831(LSD-1=-63.625,P=0.000) , 2= 34 Gt it 5 X, WK 9,
[RIIFLY 294002 IS AEMIH] IGF-1 %} C83 /KFEHYHEAN , 25 mol/L
LY-294002 %} HL4H M 81.707 + 0.225(1.SD-1=68.310, P=
0.000),50 wmol/L. LY294002 XJHT4l K 67.397 + 0.564(1L.SD-
1=81.756,P=0.000) , 22 A G it 75 X, WA 10, LY294002
A AR A SR A, (AL 1.Y294002 X APP 2R (1 81k
WA B (] 3)
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IEFRIRA IGF-1 IGF-180 ng/ml  IGF-1 80 ng/ml
80 ng/ml  +LY 25 pmol/LL +LY 50 pwmol/L

a, S IEE X IRAUALE, P < 0.01
7 IGF-1 70 LY294002 X} pAkt & A FRIiZHI MM
Tab.7 Effects of IGF-1 and LY294002 on expressions
of pAkt protein
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%

60.00
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B
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IEHRXHEAL  IGF-1 IGF-1 80 ng/ml IGF-1 80 ng/ml
80 ng/ml +LY 25 pmol/L. +LY 50 pwmol/L

a, FIEE XA, P<0.01
8 GF-17#1LY294002 ¥ BACE1 ERRIZHIZMA
Tab.8 Effects of IGF-1 and LY294002 on expressions of
BACE1 protein

125.00
100.00
75.00

50.00

C99%E 15

25.00

0.00

IEH AT IGF-1 IGF-1 80 ng/ml IGF-1 80 ng/ml
80 ng/ml +LY 25 pwmol/L +LY 50 pmol/L

a, GIEHXHRGUAHLE, P<0.01
9 IGF-1 71 LY294002 3t C99 & B RKiZHI# M
Tab.9 Effects of IGF-1 and LY294002 on expressions
of C99 protein
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80.00
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C83E FI&IA

40.00
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0.00

TEH X HRZH IGF-1  IGF-180ng/ml [GF-1 80 ng/ml
80 ng/ml +LY 25 wmol/LL 4+LY 50 pumol/L

a, HIEE X IRATAEE, P<0.01
10 IGF-1 #1 LY294002 %t C83 EAFKIZHIZM
Tab.10 Effects of IGF-1 and LY294002 on expressions
of C83 protein

2.4 1GF-1 % LY294002 *+ AR42 #4415

IGF-1 F&AIC AB42 HI7KF, 11 1Y294002 Xk A L HAT
FHIPE, ELISA 755 IGF—1 AR A ZE 4 201 40 it 5 4 ity
SH-SYSY 3R AB42 (7K F-(P<0.01) , Tij X Ff 4 FH v b
LY294002 Friiil (P<0.01), WLIET 11,

50.00 |-
40.00
30.00 |

20.00

AB42 W (pg/ml)

10.00

0.00

g 1G] IGF-1  IGF-1  IGF-180 ng/ml IGF-1 80 ng/ml
WAL 20 ng/ml  40ngiml 80 ngiml +LY 25 pmol/L +LY 50 pmol/L.

a, HIEHXHIRAA L, P< 0.015b, 5 IGF-1 411, P<0.01

11 IGF-1 & LY294002 3t AR42 BI4NE
Tab.11 Effects of IGF-1 and LY294002 on expressions of AB42
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APP Z2—Fh &4 770 & BRI 1Y 5 IR
H, B2 AU P FR T DIRE M ARG R, 7E1E
FWAHOLUT APP A 2 Z5ACIHHETE , BV AR TE M FEY) TR
1 (o 348 FIVE R R AE (B 48 AU E & 2
BLRAE, /Dar APP 48 B R, TEARTER R
WA APP 8 a3 I AT, o= F3 DA () V) 457
ST AR S5 RN, DR R R 1 S8R AR 4R
B, TAETEMFEY R te b | B4 IR FE AB B N-
KR APP, 7= A AT R BE sAPPR FI & A 73
[ C—R 3 Bt €99, €99 HE— 35 i y—73 I it 224 it
PR AR FEFLERHLACAE T, A APP R SR
APP FHZ B3 WA A y— 3 WA Tl S A i AR AR
FEAERL 2R AR, FEAD KA L, TR EELAR T
¥ APP IRENEER I B iR ) o AR K >
AB 7= R AD B LR | SE S o % A AD
AR AR

TE AD BE I N S GE R B ], BACEL
IR0, AD Shi Al s BACEL 78 HSGFE KA
HIYJRE Ty 75 4 B 22 AR (A0S, BACE 1 SERIH e ]
VIFH.IE APP 1) B 342 I/ AR B97=A: KA AR Bk
INHIFNG S ARARRE A 2 D) RERERT1 BACET L8k
AD Wi —A~EPbn -2 BACEL (471 1E
FERFSE T AD IEY7, IE MBACEL 76 AD &9
T JCEEVE T BACE D i ¥R AD IR YT AT 48K
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BACE1 (915 1E FH ml B &l i PI3-K/Akt {55 il
PESPRAY

HEHION ,AD BN AR IR E TR
AB MR Z A A2 AR FAAEIG I ABF5E &
P IGF -1 [a] I8 2 BACE1 M AR42 #Y 7K, i
BACE1 J& AR JE Al 1 PR 2 Bl , Sl #E I 1GF -1 332>
AB42 (7K TR 44 BACEL RAS2Ii Y, 74
TR G RG22 H VN B R —RE), 58— T
AT 1 R P

M ARHFSE R IGF-1 HA Rk BACE1 3
IBIVERT, X FVEH AT RE 2l 1 PI3-K/Akt {55 43l
I, IGF-1 7K-F- B RIS PI3-K/Akt {5538
PRS2 T RES:3R BACE] AR S T35
AB G A N AD &SR, A AD B Fll
SRR T B T
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