EiZBAFER (¥

Vol 37 No.4 Apr.2017 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 473
by »y
wE - ETE

IGF-1 3f PC12 48/ PRNP Fik X APP X i BY =2

HEL, FIKHE, K W

BXEEB B B 2N R, 83 563003

[HE] BE - BitHRBFEFEERBE T -1 (IGF-1) X LR imgianiin (PC12) H ek AmisIt B (PRNP) ik K& iek B &
AT (APP) R, i - L P/RE BB (AD) 4HMEB . I ARIKRER IGF-1 (20, 40, 80 ng/mL) fEHF PCI12 4}y
24 h, ] real-time PCR #&:ill PRNP mRNA [1) %%k 7k F-; Western blotting & ] AKT/pAKT, ERK/pERK % [ ik 7k F-; ELISA #& il
M LR B- TERFE R A 42 (AB42) WK, SR - SEAXIRAMLIL, AD BEI4 PRNP mRNA By ik THE (P<0.01);
ARl B IGF-1 A0 BE 40 24 h )5, 40 ng/mL % 80 ng/mL IGF-1 41 PRNP mRNA [y &k E B ETH& (P<0.01), R K& IGF-1 %k
JEdh APP R A KB B EEMN (P>0.05), SATMAMLIL, AD BAIA EERh AB42 K F 3% F R, H &4k % IGF-1
R E R BE T R IR, v 40 ng/mL K& 80 ng/mL IGF-1 41 AB42 [y ik /K FERE L 2 (P<0.05), S5*THHMEL, %4 AKT/pAKT,
ERK/pERK & A KL= B BT &, HBEiAE IGF-1 fl= i L7l (P<0.05), 458 - IGF-1 B fik PRNP K& PH 4 305 1 [] 6] 5% iy
APP R, dbidfvlfg 5 PI3K/AKT fit MAPK/ERK1/2 {5 5@ s A K,
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Effects of IGF-1 on PRNP expression and APP metabolism of PC12 cells

JIANG Guo-hong, WANG Chang-ming, ZHANG Li
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[Abstract] Objective - To investigate the effects of insulin-like growth factor 1 on prion encoding gene (PRNP) expression and amyloid precursor
protein (APP) metabolism of PC12 cells. Methods * After PC12 cells were treated with 20, 40, 80 ng/mL IGF-1 for 24 h, real-time PCR was used to
detect the mRNA expression levels of PRNP, and Western blotting was used to detect the protein levels of AKT, phosphorylation of AKT (pAKT), ERK
and phosphorylation of AKT (pERK). The level of B-amyloid 42 (AB42) in supernatant fluid was detected by ELISA. Results - Compared with the
blank control group, the expression of PRNP mRNA in Alzheimer’s disease (AD) model group was increased significantly (P<0.01). The expression of
PRNP mRNA was significantly increased after cells were treated with 40 and 80 ng/mL IGF-1 for 24 h (P<0.01). There was no significant difference in
APP protein expression among AD model group and three IGF-1 treatment groups (P>0.05). Compared with the blank control group, the level of AB42
in supernatant fluid of model group was decreased significantly with the increasing of IGF-1 concentration. The expression level of AP42 was decreased
significantly in 40 and 80 ng/ml IGF-1 treatment group (P<0.05). The expression of AKT/pAKT, ERK/pERK in AD model group was significantly
increased along with the increasing of IGF-1 concentration (P<0.05). Conclusion - IGF-1 could regulate the expression of PRNP gene and effect the
metabolism of APP, which may be associated with PI3K/AKT, MAPK/ERK /2 signaling pathway.
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W9t B EMEE IGF-1 e E A Rk (amyloid precusor
protein, APP) fXiif fx PRNP FKiKHIFZNA, LA AD Y
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1 #ENGE

11 555 2 Ke 42 2L 5]

KEE FRRrEER 40 (pheochromocytoma 12, PC12)
b LR S0 D AR A B A . A4 1M W T Hyclone
2y s IGF-1 1 RNA 45 8 3 551 & W) T+ Sigma 2y w5 Trizol

g F Invitrogen 24 7, JR 5 3 7l £ 19T Fermentas 2t

APP_ AKT, pAKT, ERKI1/2, pERKI1/2 $i {& IJ | Santa
Cruz 2y Al 5 ELISA iR71 & T BioSource 2y &),

1.2 Zilakiss

P PC12 gl ss T2 10% RiGE ISR (F
5 2 100 pg/mL, %555 2 100 uyg/mL) [ DMEM %% 5 3k
W, £ 37 C. 5% CO, {a i IS =R N KT 755 & 24 h
EHLERIRIR, 292 d B4R 1 IR R EBUVE KR & R AR 4N
JeL, R FEEE 80% &, FHIBREEHIL G &R,

1.3 fyidt AD 4iJfakeny

gieEsRatfa, BREEEIE, BoEdIRE.G, 2% RIER,
ISR R, BT AR TS, R TR T
ke, 1E 96 JLEFFRMCP AT RlbR, ALAniRgCh 5% 107,
SNFER A 100 uL s HH5EJEHE % 37 C. 5% CO, B 75 Hh T
B s B TEAREE 1 25-35[B-amyloid (25-35), AB25-35]
Fldg, WSy B0, 1, 10, 20, 50, 100 pmol/L, A~
ZAE3 A AL, 100 WL/ fLs Hili 24 h J5, FIH MTT 7578
495 nm JFAALAEI D {8, WiE AB25-35 AU EIRIE,

1.4 4154l K 25 bt

Pl e xR, AD BERIZH . IGF-1 (20, 40
F180ngmL) H, Jt5H, ManlEdk Ax B AE KRG,
PBS ¥t 3 1k, 2984 A AN [k B B IGF-1, f I8 20 Fn
AD BRI FUI AR R B RS SR 06, #h 55 B4 LA R
W, A% 3AFATIL, KigE 24 h el s Bifii, Wtk
Yife, srp 2 4y, — FF real-time PCR 5 %l £ H
RIPA 4 it 24 fi itk ZL R 40, 4 C 12 000 X g 4.0 30 min,
I de ISR, T —80 CukFi& .,

1.5 Real-time PCR
FIH RNA 45 B 1R 751 & 42 B &L RNA, ] DNase I %t
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RNA Hf 17 4k P, GenBank [ 4 4% H 9y 3£ A ) mRNA
J¥ 4, {£ CDS X 1% it ¢ & ¥ 5l 4. PRNP L iiF 5l
¥y b 5°-GGAGAACTTCACGGAGACCG-3’, K U 5l 4y
4 5>-CTCCCGTCGTAATAGGCCTG-3’; GAPDH |- it 5l
¥y 4 5°-AGGGCTGCCTTCTCTTGTGA-3’, FiFEoliyH
5-AACTTGCCGTGGGTAGAGTCA-3’, Jx #& 3% 2k cDNA,
K JH SYBR Green $5:4ukbek, H A ACY 580 ¢ 4%
SRS T TG LR, ZE R B MEA 0=0.05,

1.6 Western blotting

F 1 RIPA 2 fift g 41 B2 $2 BUE 2R 1, BCA i ik
M| ARE, A LHREA 40 ng, 12% Y SDS-PAGE
AT LIRSy 85, SRJA R AR 2 PVDF i 1, 5% Bilg
Whky iR B Lh, 0¥ F APP, AKT, pAKT, ERKI/2,
pERK1/2 —$ii, 4 Cik#, MMABMLL E LY lpRICH L
PR/ EDUR ChUERMEE 2 h, ECL B, BX)5
k.

1.7 ELISA

R JH ELISA IR FGIA TSI B- ek AR 1 42 (B-amyloid
42, Ap42) Wik, fEMEA, H PBS fELLiEbRiEDL
J5t, B S50 uL FORRMIRE S, 2 E4A 50 ul BIZETEK, 4
BIESPUSILR A —E MR EERIbUA, BT 37 ClERE
FWEE 1h; Tris 2% op £ i % (tris buffer solution, TBS)
{HUE 3 ks INAREER —$L, 37 CHEHE 30 min, FEFLINA 3,
3,5, 5= PRI (3, 37, 5, 5-tetramethylbenzidine,
TMB) 4. i, BEYCR R 15 min, fIAZ (iR 1R
s FHEEFRL 490 nm K TIE D 1.,

1.8 Sl br

R SPSS 18.0 e+ 0 LI Bt BEAT GE LT 00 #7 5
AR 3 ML ST IE, Dhx s FoR; BRR 24
A LR ¢ 46556, ANIRIZH A Z AR T LSD 5t A7 P Eb
B, ZHREMRREEFERLZ0Hr; UL P<0.05 hZERH
GitERE L.

2 &R

2.1 AD 2R 3y A Ak

A Al e B AB25-35 E H T PC12 4 ig 24 h J5, MTT
AR IR, 2 AB25-35 ik FEiK F] 50 pmol/L b}, PCI12
MIEAITEYEEE % (18 1) IR Sd A AW,
BNEmMING BERE idEs, SME R A Ak, RN (182),
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0.8+ 2.3 IGF-1 fi: )i APP, AB42 11K BHR
07{ L 1 1 b Western blotting &5 W ( & 4) & n, 5 x B 4H
0.6 (0.1740.04) #H Lk, AD #1720 (0.19+0.01) J IGF-1
g 05 ] &R IE (20, 40, BOngmL) {15 4 APP & [13% ik
5-‘ 0.4 1 (0.16+0.02, 0.20+0.02, 0.17+0.03) ¥R EN, 2=
= 03 REGETEL (P>005),
021 HE— SR APP fRISHE P4 ABA2 757K, ELISA
0.1 e (1815) o, SRHEAL[ (4287+834) pgiml] #HEL, AD

A1 ol 10 pmell. 20 pmedl. 50 pol. 100 pmolt

. SRR, 1, 10, 20, 50, 100 pmol/L AB25-35 4 P {E 4> 7|2k 0.082,
0.066, 0.069, 0.037, 0.013,

1 REIRE AB25-35 xf PC12 4l At 3E & M HI 2200

Fig 1 Proliferation activity of PC12 cells treated with different concentration of
AP25-35

KB

BALE

B 2 ##a1/E PC12 AT X400
Fig 2 Morphological changes of PC12 cells before and after AB25-35 treatment
x400

2.2 IGF-1 fE )i PRNP mRNA {13545 1

g E 3 Fron, 52 A% B4 (042+0.13) #H
Et, AD #5704 PRNP mRNA [k & (1.02+0.08)
DI, ZRASIFE L (P<0.01);s o A&k E
IGF-1 ¥ % 24h J5, IGF-1 20 ng/mL #1 (0.46+0.11)
PRNP [fJ mRNA ik ®2 @ AW R, ZRTHI¥E XL
(P>0.05) ; IGF-1 40 ng/mL £ (0.88+0.13) % IGF-1 80 ng/mL
%H (2.2840.15) PRNP mRNA [k m B &Il &, 25
BLHU#E L (P<0.05),
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k. OXEA,; @ AD BB, O, @, @44 20, 40, 80 ng/mLIGF-14,
S HEAAALL, AD 4L, 20 ng/mL, 40 ng/mL. 80 ng/mL 41y P {f 541 0.006,
0.093. 0.025. 0.000,

3 IGF-1 fEFfE PRNP mRNA iRk R
Fig 3 Expression of PRNP mRNA after treated with IGF-1
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P AN G R AB42 [k [ (26.77£4.56) pg/mL]
B2 R (P<0.05); A[FykEE IGF-1 (20, 40, 80 ng/mL)
£ H JE, AP Jk F [ (3757+798). (27.32+10.12),
(21.65+9.76) pg/mL] 5 T [t %, H o IGF-1 4k J&E 24
40 ng/mL J 80 ng/mL 2 4 TR B2, ZRALITHEXL
(P<0.05),

ﬁ I‘F. _
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GAPDH

k. OXMEA,; @ AD B, ©, @, @424 20, 40, 80 ng/mLIGF-14,

4 IGF-1 R/ APP ZERIXLER
Fig 4 Expression of APP protein after treated with IGF-1

A0 4
454
40
35 5
30 4
25 1
20 1
15 1
101
5.
]

API237 ki pe/mL)

@ @ @& @@ 0@
. OXBH, @ ADFERIY; @, @, ©@4r524520, 40, 80 ng/mLIGF-14{,
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5 IGF-1 fERE & AR LR AB42 kY ELISA 55
Fig 5 Levels of AP42 in cell supernatant after treated with IGF-1 by ELISA

2.4 IGF-1 {f Jil Ji AKT/pAKT, ERKI1/2/pERK1/2 % [}
6 Frorn, 5 ML A EE, AD #E A4 (19 AKT,
ERKI172, pAKT, pERKI2 &\ R KEAF LTt ERA
GEHEE L (P<0.05); A% IGF-1 (20, 40, 80 ng/mL)
fEMJA, %41 AKT, ERKI1/2, pAKT, pERKI/2 & F 4L
EHWIR T, JHRE IGF-1 iR ERHE N R A &S & BT
WU, ERAZH-EEL (P<005), EREEHRIE L,
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ARKT
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k. O A, @ AD BB, @, @, ®4rjl4 20, 40, 80 ng/mLIGF-14,

6 IGF-1 {EF 3 AKT/pAKT,. ERK1/2/pERK1/2 ZEAKRIZER
Fig 6 Expression of AKT/pAKT, ERK/pERK protein after treated with IGF-1

#¢ 1 IGF-1 {EH Ja %4 AKT/pAKT, ERKI1/2/pERK1/2 % 4K BN E B a1
Tab 1 Quantitative analysis of expression of AKT/pAKT, ERK/pERK protein after
treated with IGF-1

ikl AKT pAKT ERK1/2 pERK1/2
Ko HEZH 0.75+0.14  0.11+£0.04  0.37+0.12 0.05+0.01
AD AL 1.46+0.21 0.24+0.06 1.23+0.21 0.23£0.16
20 ng/mLIGF-14  0.88+0.23 0.21+£0.04 1.17£0.25 0.12+£0.05
40 ng/mLIGF-14] 1.16+0.16  0.33+0.12 1.88+0.34  0.46+0.18
80 ng/mLIGF-14{  1.56+0.33 0.39+£0.09 1.92+0.27 0.52+0.26

AB & — B A 40 2 A Z AR 2 K, i AT i
APP 7E B 43 ibBAN v 4 W BRI AL RIEDE] T K T2, AR
AERIEIEIOL A, AR RSO R AERRIRAERE A, A
RN T2 AE ABA0 (&7 40 DR LEIR) FnAB42 (&F
A2AFHER) 2R, WRRRW, AP &AL LA
Rk, riEMEREY . NBE . JREE P sl T 4 D 5 1
e 2 B ARE, AR HEARREM AD B L it
HEREMER, 2REEMSHRNZEZ ", PCI12 41
RIS, Zfndhne 5 2 Whkaerh2CH L, HEL AR #Y
M B AB25-35 155 PC12 4R T4 37 AD 4RJigsiny
HENT AT AD A, SEBAPEXT IR, R B THES
BB T AN, AT AT R SE AD B & JRbLE . A
BiF 7 R A Rk FE 1 AB25-35 Sk il i & PC12 4hifig, id
Ik MTT 60 24 h 5 A0RRHIIE ) K i e T W E2 4T &
AL, FRFH AD BR ST Y 4% {0 50 pmol/L AB25-35
%5 24h,

PrP &Stk NI —Fl & BEIRSFRVER 1, TEMHE RSE
AR ZR Y. IEW R PP i K Ik R PRNP
B B L T A MR R SR T pE 2R e, B4R IR Y e R A
(cellular prion protein, PrPc), 24 PrPc #4745 iRty %
PrPsc i, w] SEBIRIIA R, Bl AR, PrP
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fE AP % AD it b A % B AT ER . L4k
KB, IGF-1 52 2GR R Y], JLH5 AD #y¢
%Y, WKL IGE-1 fEIGN AR FUAER. MR R ih R
SR EAEELREER", ARG RER, 4 Ap25-
35 %S9 AD KEERIZH AU PRNP mRNA 265k R 22 (% 1
A ETHE, ZRA4%HEEY (P<0.01), EF PCI2
N2 AN [R) ik B IGFE-1 #il#% 24 h /5§, PRNP mRNA [y
KRR EIE, ZRAGKUFENL (P<0.01), HEAWH
AR FE R . o IGF-1 ] ad ol S ffak 42 815 PRNP
SR, W PP EAREE, Wiz 5 AD kA, H
T H i w5 A AT LAX 45 PrPe Fil PrPsc FUHLIE, A
S AAG I PrP R R IK &,

R kB, AD FRfEvERE kA S5k &, IGF i
R HE TS ARG AL, IGF-1 & —fh &
LIPS RN, B2 IGF-IR fEfh 2 Rgih K Ek
ik, FRiE " F W IGF-1 7£ AD ZEph 2R (b vk b oA
HIEMEM (40 IGF-1 "] LLRZMR AR # i B FN Tau 2 19 B9
fgft), stilfe 5 PIBK/AKT F1 MAPK/ERK1/2 {55 B8 A
Ko AWML TR, AD BRI K 2 AR IGF-1 #ilg
FYIE S PCI2 4R &40 APP QKA R AR ER, &
7 APP AL i APP 2R 1 A B & W] REAS 2 IGF-1 Hilif 52
M, {H APP R4y AB42 ()& w8y, $2/R IGF-1
A[LLZN APP AR TE B, 4 APP ARG ™4 AB42 1Y
R AR, X5 LA RS AR RIS EREE R
—5 "M, 5 AD #ER AR, # W IGF-1 %t PCI12 41 ity
H APP PRI RENR . SIS RIS 1 AH AR i % rp Y
220 X gt 19 AKT, pAKT, ERKI1/2, pERKI/2 fy3K ik 1§
UL, RIS RA S BT R Y —5, R AR A
=N E PP {2 MIAESE &, MilisZn T PI3K/
AKT F1 MAPK/ERK1/2 {55 B 10— R FIBERILIE ., 12
7+ AD 11y % 't 5 PIBK/AKT F MAPK/ERK1/2 % 53 #%
3%, IGF-1 2 & PI3K/AKT F11 MAPK/ERK1/2 % 2 ifi % 1)
I,

2z LTk, AW E R, IGF-1 %t PRNP K 355k
HAWEEM, B2 PC12 40itlfy APP LS, thil#
A[ g5 PI3K/AKT 1 MAPK/ERK1/2 {5 Sl B A 5%, it
AP25-35 i3y AD BRI podH B4R PR AR (L % 5 IGF-1
Wb PR A — %, 421 IGF-1 %F PRNP R R £ B iR 5
APP fRISHAEfEOCIKE, H bk #2i J2 PI3K/AKT F1 MAPK/
ERKI2 {55 i, BoRBt:nlfeS AD kA A K, wf
REMIMLEIE IGF-1 48 & PRNP R R R ik, AR s PrP
HAMEREE, PP EAOENETZE, SN AR

RMWEE S 51 K 4NN N A B 0 5 3 AD iR B, Y
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