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Effects of amyloid-beta 25-35 on expression of synapse-associated proteins in PC12

BACKGROUND: An amyloid-beta (AB) aggregation in the brain can induce nerve cell apoptosis, loss of
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synapses and functional damage. However, there is still no effective intervention. Improving the synaptic
plasticity provides an important direction for the treatment of early Alzheimer’s disease.

OBJECTIVE: To screen the best model of Alzheimer’s disease and to explore the expression of
synapse-associated proteins in ABzs.ss-injured PC12 neurons.

METHODS: PC12 cells were induced by 50 pg/L nerve growth factor to differentiate into neuronal-like cells. Then,
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these cells were treated with AB,s 35 at different concentrations. Consequently, cell survival rate was detected
using cell counting kit-8; neurogranin and neuregulin immunofluorescence stainings were used to observe
morphological changes of model cells; western blot used to detect the expression level of neurogranin,
calmodulin kinase Il, postsynaptic density-95 proteins.

RESULTS AND CONCLUSION: Over time, the survival rate of PC12 neurons induced by ABzs.3s was decreased
in a dose-dependent manner. Shortened synaptic length, neuronal atrophy and sparsely interconnected neurons
were visible. Expression levels of neurogranin, calmodulin kinase Il and postsynaptic density-95 proteins were all
down-regulated. These findings indicate that to screen the cell model of Alzheimer’s disease, the optimal
concentration and interventional time of ABs.3s are 10 ymol/L and 48 hours, respectively.

Cite this article: Zhang S, Huang XY, Liu S, Li YJ, Zhao JC. Effects of amyloid-beta 25-35 on expression of
synapse-associated proteins in PC12 neurons. Zhongguo Zuzhi Gongcheng Yanijiu. 2016;20(2):224-229.
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R1 FEREREE BEMIEE L 2535 X PC12 #1425 CCK-8 IR & R AP 1F E RS20

(XS, n=5)

Table 1 Effects of different concentrations and interventional time of amyloid-beta 25-35 on absorbance value and cell survival rate of PC12

neurons
A5 Af A7 (%)
24h 4h 72h 24h 48h 72h
XA 0.979+0.037 0.995+0.020 0.965+0.097 100 100 100
5 pmol/L £ 0.945+0.013° 0.922+0.029 0.904+0.013 96.52+0.013" 92.66£0.030" 93.68£0.013"

0.765+0.020"
0.635+0.014"

0.821+0.009%
0.726+0.010%

10 pmol/L 41
20 pmol/L 41

0.642+0.030%
0.603+0.018%

66.53+0.031"
62.49+0.019"

76.88+0.020"
63.82+0.014"

83.86+0.008"
74.11+0.010°

Reik: WA BT REER I 25 o5 WRBE SAERTIN AU, PCL2 FIiZE5T CCK8 WG I W AT, 41MEA7 30 WA AR. SXHALMILE, P <0.05, °P < 0.01,

PC1241/14-7 dv] % Sk iz o, Lanipise24 h
SRR S ME A K R 7 116408 FRILRT 7%, MG IR %
B AT 28 PR R 9) £ 5% LAI /> PC L2441 i (¥ 39 51

1.4.2 APBysas i BERAIHISE S B OCHR 101K ABos.a5 il
IN G T BE (HFIP) 2 i B AE vk & EFA, 551 mg ABos.as
JEAN220 L HFIP, Z P BAE UK bEE. & L HAER
JCE 60 min, 1AR,s.5578 Il o 5V B LT 1 ABs. 35 i I
UK 110 min 5 138 AU 45k R o H AT TR R
BEHER2 ho KARTT WL RYTTE . 7RG P ) L B0
JOAN44 pL ZHIEEWR, WRITRAIE, ®E N9 386 uL
T ZIDMEM/F12 }ig97%. 4 CHEE 24 he B KRS
L4 C. 12 000 r/min #0010 minfG, ¥ LERE
BE s A SEN-20 CUKFa A7, fif 177 & >4 100 pmol/L,
1.4.3 CCK8ER Ml AEAE 3 WA HOH A M, H 40
J1AE 100 pLEEFh 2196 LA+, FikE % Bk 4L5 0004,
137 C. MBI $5%CO, 1 F il . 24 hj5 50 pg/L
A K R Fi5 S 95 d. 20 55, 10, 20 pmol/L ABus s
ik, H. w3k, SWPC12fHZ c24, 48, 72 h M
2 X AR W e 5N AL B[RS 10 L CCK-8¥ i,
37 CHEH4 h, 450 nmiy KN EFFR O & LINAMM. #
T FLIAEIBCTE I 41 A= 17 2 (%)= 25005 4 iy A DG
41 i Ax100.

1.4.4  GIETCRRRIER A NG NP EEZ L 6
FUB R TS RO 26 il i e KR I 5 3% . H0.1% % 5
I, BONEUE K IPC1241 g LL1x10° 15 F
64LEL, 24 h 4IuliEE 5 50 pg/l fhee A KN i S
3405 do ABosas B 1142 7648 h)E W 2: 597 5, T IPBS
BRVER2IK. 40 gILZ BT I 15 min®*, PBS
YEB3UK, 10 min/¥k. 0.2%Tritonx-100ZE 7% 20 min,

PBSULIR3IK, 1l2F iy i B 4145 min, 3728 MW, 0
N PU AR B B AR R 19 28 (0% S FITC A% 3 119 — HTNm
(1:100), 4 Ciffi. KHPBSUEEHMIBIK. IMALHN
FRC—HINm(L : 100)1EH4 hj5, PBSiEVE21K, 5 min/
o AN ALAEHECY3hRL i —Hil F T4 (1  200)
EML h, PBSIHUE2UC INIADAPI A, HHH . #OEIE
LR s,
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F2 BIEMHEEH 25053 PCL2 #£25T Ng. CaMKIl. PSD-95 &
SBT3 LOLA (x+s, n=3)
Table 2 Effects of amyloid-beta 25-35 on the protein expression of
neurogranin, calmodulin kinase Il and postsynaptic density-95 in
PC12 neurons

453 Ng CaMK II PSD-95
Xt AL 0.93+0.21 0.98+0.11 0.86+0.12
itk 0.55+0.18% 0.60+0.17% 0.55+0.20°

HvE: SAAMLE, P <0.05. Ng: FIZEiRisE; CaMKIT: 451 %KMt
PR MG 11 ; PSD-95: Sfit)5 5505 X 41 Ml S 42 5 1 .

1.45 Western blotf il 52 filtA4H 5¢ & A Ng. CAMKII Fl
PSD-95% (& #3x10° PC12 41}y 33 Fh 3 6 FL B
W, 24 hJE INANLWREE 50 g/l fhge K N1 Sk
5 do FRic A%t BRI SEEG A o 5256 41K F 10 umol/L ABos.ss
T4 a8 hjm— R4l e . 7 2585 9R U, n200 pL
S PMSFIE 24P (3% 1 mLZLA# 110 uLPMSF, 3L
MEL4 CHA) , VKEE FRS#30 min, 12 000 r/min 2.0
5 min, BCA:MIEE [k 8, By B340 pLin A& A
R0 pL, 100 CHE W5 min, -20 CHRfF. &AL
| #¥20 pgili 1T SDS-PAGE R P I i B i LUK, F 11 e
JEAY 270 mAHLHE90 min K A RIPVDFIE . 5%
i e Wk (O TBST k37 ‘CH 160 minf54 CHiAME
GAPDH(1 : 1 000). Ng(1 : 300). CAMKII(1 : 300).

PSD-95(1 : 500). kH TBST ¥EM37k. £E:%10 min. il
HRPHRCH —H1(1 : 5000) 37 CHEFEL h, HHTBSTHLE
3, 15 min/ik, WJEMANECLE M, gt Wiy
FER, PR, B EHR AL B R G X6 b4
AT I BES#T, BLH 14547 5 9 2 GAPDH A FEAE 1 LU A
YER e e R

1.5 EEZNEIAT OMNFEIKIEABs.as A A I [0 245
PCL12MMZ LA MIAFIT RN ARAL . @FWi 5 (IPCL24P 2 04
TP 9 G (05 1) T A5 2% A8 AN S S M AR G B A IR R IA AR
£,

1.6 %itF ot HHISPSS 19.04 tH 4 0 br Kt %k
PRI PAxts RN, A7 R I RAREA T 2200 W, S35 Pk LA
P %/, P<0.05hERHBEEMERE X,
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2 %58 Results

2.1 RE) R BT ] ABos.as*T PCL24% 2 7 tm it A 15 % 04
#o0 DA ABosas WK B S AE IS IR R 3 I, PC1241 4878
CCK8WH 't i 1] 5 PGP < 0.05), 40 g /= 47 2 W] 5 BAIG
(P <0.05). MLEL. Fl.

2.2 ABysasXTPCL240 2 Lt A% 9%, 50 pg/Li
2K HESMES d)iE, PCL241 K H 8 H AL K4
A=A, LML . 10 pmol/L ABgs.as T 1l
PC124fi£5 It 48 hfg SxtAIAItL, 400 a4, 41
MARERG /N, RZIE B, Sl AR AT, PRES oA 24,
PR A I e i . WE2, 3.

2.3 ARt PCL24% 2 5T 4m it 52 ik A & & & & A 69 %ok
10 pmol/L ABzs 35 T THPCL12#11£: 7648 hJE #EHUE & (4T &
A A4 T f 5 2 FbL k] R IRAR B A B RS S R I B R
. WE4. R2.

3 iHf Discussion

R SR 2% 1 2R 995 & 1906 4F 42 [F] 5 A= Alois Alzheimer B
SEARIEM, A SRR AR 4 . 19924F Hardy Fl
Higgins7t: (Science) #£30, T X4 i BUE K T 2 1 (AB)
g2 1t (Amyloid cascadehypothesis)*?, 10434k Kk
SRR T N LR S Sy RE G R, AR
Bl K S BRI 95 (1) R R 1T TR0, AR SRR J5 B 4 5 i
WS IR R AN AL AN . 2 G e HBRRR

A RETTR I, ABTE T 4T 4 MR TR AT (1 # 1R 44
RS RTABZE R AR IRl = AL A s ME A, BT 1K AB
5 G A o (R TR T Bl R R I A
W1 TR BEMLIZIE, BRRX —RIELG
T 5 S M T A Ak 59 SO, LR ILE BT JR IR BRI R
T L IUTAE R BT 2 2 AR B T, KN T RE R R
L5 ATE AR K 5 i o B B i s AR 0822, i ke A
B R ICRITIAS . S S iisi& ], ARHE R
AT LAFE A B KB A0 K i R S A% 32324,y
VEPEABTE SR AR 2 3 BB 7R R i BRI £ T A 5 fih T e ot
T3 RS fih 5 2 1) S E AN A, 1T 5 kRt 2R s Bl 7R K e R
o0 R A 1) 45 R Ak, BT B O % Ml 2R A 40% I H HY I

12526]

ARSI SR HUR I, CCK8ILIIA 141 B A= A7 K S5 W6 &
AR IE . JIA10 umol/L. 20 pmol/L ABos.zs/m 4l A= 7F
HRR N, HBEH ABos.astl 5 AAE HI I IR] (1R 384 In, 48
R SR RAKBEERA TR, ZERAEEERLEP <
0.05), NIAAB2s.355 Hmol/LI 40 g 44 I 18] A7 % 0 1
Z5(P > 0.05). 7510 umol/L ABys.as 17148 hJi 4i Ml 1735
Rt B, HA20 pmol/L ABT-FH IR 48 i 4514
R E, #RHTIE L0 umOl/LABs. 51 A - JUIBA 2R i it BRI
B o G e DG B A IESE T ABos.gs b #1248 T0 R A i) 45 i B
&, BT AT WA SO I A, S AR R . AT
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FEHE— R A G B FINg. CAMKIT . PSD-95% 1A
RISEMR o 45 R R IAEABs s B IPC12414: 7648 hG HIH 1
B IR T o BN S AT DG HE 1 1 3R IA TR 1 5 B R 2K i
B A EEOCR

Sl A Ay A 0 0 U PR R OR R, — M I SR ARER
PRI . e LR 45 R RN T e 5 T R AR AL . 5 fih 4
A (1 RT3 e, % o 22 () T B T IR L S 12 DX
o 5 BRI S0 L fl ] 5 10 A8 DA B % Tl I 4 i 45 4
[y i AR 227290 e it N 8 22 DL R I 20 B AT P RO I R
Ji ] WL PR BRI gD, A ) 2% () R IR & A
AR ) R R . S Ml Ty RE I T IR A BRI A 5 fil
356 T R (K B SR BRSS9 2% ST ACAZ B O RO
s, APF SR A O R P e S T R B 2R R I R e
S0 o WL B o Jim 82 1 8 R O BEL W 7] o503 5 flah vy 28 4k
AAEZEZE L.

Bl BARARARIIZ. X R A F T3 0Tt 2369 45
SR BB, Bt A S0 TR AR 3T 5 50 09 Bh e LA,

TEZ Tt %— 1 AT FheFak. LEQBRE, @ik
FRFTELGFTR, LS AT ERGIES.

FUZEMIEE: BRAT A& BIATT L AR % F) 4 4 R,

OFEEER: RA AR BB R AR,

XEELE: LFHRITOLE CNKI BB 5 Laktem 2 st
T3kEE.

XEHF: AAEANEIFHE, XFLEAADRATING
EREE, HFEATLBTE.

TEERER: XL FH AR ARG T I
SHAT A ARIBITAL, WP HF R RAEE R . 3E (16 Ak
BE)YRFK AR OB AZRG . > FFE, THEZHE
%,

XEMR: X FHMATEETE LR RBRALE T AL
H8 & WL
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2 ERLH PC12 MZTTRIMHATRIZE(Ng). MZIFTHENM)EE(RERXR K, x600)

Ng

Figure 2 Neurogranin and neuregulin identification of PC12 neurons in the control group (immunofluorescence, x600)
EyE: B A g DAPI Btz S (G, B o Nm 4405956 FITC 4efa; C o Ng ZL{65¢)¢ Cy3 #fh; DA, B, CHES.

A1
DAPI

E 3 10 umol/L AB25-35 Tl PC12 #£&7T 48 h [FHAFRIR(Ng). A AT RNmM)EE(FZ KK, x600)

Figure 3 Neurogranin and neuregulin identification of PC12 neurons under intervention of 10 pmol/L amyloid-beta 25-35 for 48 hours
(immunofluorescence, x600)
FIvE: FEld AL DAPI JefZ i ta; B1 b Nm £R€a58)% FITC 4et; C1 4y Ng 0450t Cy3 Yeta. D14 AL, Bl, CLINES.

—t— NI —+— 5 uymol/L 41

10 pmol/L 4l e 20 pmol/L 41

114
1.0 1 , —
0.9 - '—_\——v—\
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3R 0.8 1
=
0.7 1 \\q
0.6 1
0.5 T
24 h 48 h 72 h

1 FRIREREE B IEMIFER 293 PCL2 142 7T CCK-8 I
K EHERFNE

Figure 1 Effects of different concentrations and interventional time
of amyloid-beta 25-35 on absorbance value of PC12 neurons
detected by cell counting kit-8

Bl B B IEMI PR 2505 WKL AAE HIRSTRI (RIS 11, PC12 $hieC
CCK8 W W 2 B (P < 0.05).
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FER AL XL

7600 |

54 000 . CaMKII

4 RiF Western blot #6:3 B iEMHEERH 2595 3T PC12 #H1£2 7T Ng.
CaMK 1. PSD-95 &HRiZMFN

Figure 4 Effects of amyloid-beta 25-35 on the protein expression
of neurogranin, calmodulin kinase Il and postsynaptic density-95 in
PC12 neurons detected by western blot assay
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95 000
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