B R ERL R 2R (A SRR ) EIHEFE 12
-1652- ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 2013 4 12 A

RS Ak EEE T ERK1/2 21255 PC12 e [m# T ok

ORI, T AL RTEX AR ZEMR BB T
(VTIPS S0 5 2 R KR R B VTS I 226001)

[ E] BH.R4BEZIK(ABPP)ES PC12 A1 IA A TC /L VR, #0545 ABPP 1R T PC12 40 A0M5 555 S5
o Ak DMRIMNEFRR) PC12 UM IR AR S AR I T A B 0 R R R EE ABPP(0.25,0.50,1.00 pg/ml)i75S: PC12 4l
RETEESUE, RAREEDI MMz, WML E M (NF-H) 78 ABPP iS40y PC12 Hfih iy 3kik; RA
Western blot VM%< ABPP(1.0 wg/ml) INZ5)5 ARINHEIBE(0.6.12 h F11.2.3.7 d) AR ABPP(0.25.0.50,1.00 pg/ml) i
252 d J5XF PC12 4iffs ERK1/2 G M52 M, [FIRT R A ERK1/2 RS H4Pis PD98059 5 ABPP :k53% PC12 4ifie, 5347 ABPP
X PC12 AMAEAFEAS ERKL/2 B ISC R . 85 R  ABPP 23 3 d J5 ,#4 PC12 HIMETT 4R H IR STk AIERS , B N2t a]
FEA B MU R AMZ BT 2 58 7 d AT DLLB s 2 AR KK (NGF) AT ABPP A0 B2 PC12 2 A 53 0 i 4 &2 | e
JE ML 14 d ) XA AR BF . 2505 7 d 1 14 d, ABPP &9 B 40 920 i 434 - LK% 40 g i 1 2 B i 4R s, BLAF
TEH B RN CR , N 7 RIS 14 X, ABPP &7lE415 NGF 411 PC12 403 H 3 NF-H #7752 FH P i 53 fh 4 e
ABPP Xf ERK1/2 F3E V8 FIFFAE B B A RO6 &R, LA 1.0 peg/ml /EF 2 d WK, 4] PD98059 #Iiil ERK1/2 Y76 1Lt , ABPP
i ERK1/2 (80T VB A BB, 4596 : ABPP ELA 1 5 PC12 Z0HMh TSI AR T e AE FH T RE LI 1 ERK1/2 {5 5%
FARABITIN

[£8E] FBZIKPCI12 41 ; M2tk ERK1/2

[FESES] R329.26 [ XERFRERD] A [XEHS] 1007-4368(2013)12-1652-06
doi;10.7655/NYDXBNS20131202

Neuronal differentiation of PC12 cells through ERK1/2 pathways
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[Abstract] Objective:To study the potential ability of ABPP on the neuronal differentiation of PC12 cells and to preliminarily
investigate the activation of ERK1/2 cascade involved. Methods: By cell culture in the low-concentration of serum,the morphological
changes of PCI2 cells treated with ABPP at different concentration (0.25,0.50,1.00 pg/ml) were detected. Fluorescent
immunocytochemistry was performed to examine the expression of NF-H in differentiated PC12 cells induced by 1.0 pg/ml ABPP.
Western blot was performed to detect the acitvities of ERK1/2 in PC12 cells activated by 1.0 pwg/ml ABPP for different periods(0 h,6
h,12 h,1d,2 d,3 d and 7 d) and by different concentrations(0.25,0.50, 1.00 pg/ml) of ABPP for 2 days co-cultured with activated
(diphosphorylated ERK1/2) antibody and mitogen activated protein kinase (MAP Kinase, MAPK,ERK-1 & ERK-2)antibody.
Results: After 3 days treated with ABPP(0.25,0.50,1.00 wg/ml),PC12 cells started to present neuron morphology characteristics. As
time went on,the number of the differentiated PC12 cells increased. At the 7th day the differentiated PC12 cells produced the
neurite network and at the 14th day the phenomena became more obvious. It showed that ABPP promoted the differentiation of PC12
by in a dose-dependent manner. ABPP activated ERK1/2 in PC12 cells in a dose-dependent manner and a time-dependent manner,
with the best concentration of 1.0 pwg/ml for 2 days. PD98059 significantly inhibited ABPP-induced phosphorylation of ERK1/2.
Conclusion: ABPP could induce the neuronal differentiation of PC12 cells through ERK1/2 pathways.
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Figure 1
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Morphological observation of PC12 cells induced by ABPP after 14 days(x 400)
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&1 ABPP Xt PC12 A5 1L B9 NE
Table 1 Effects on differentiation of PC12 cells by ABPP

207 W (pg/ml) I 7 d g A (%) 14 d 42 ( %)

Control 0 15 0 0

NGF 0.05 15 66.05 + 8.40* 79.05 £ 7.79"

ABPP 0.25 15 22.94 + 555* 37.20 + 8.06*
0.50 15 33.93 + 8.59* 46.18 £ 7.50*
1.00 15 48.25 £ 6.95* 59.20 + 7.02*

a3 FAXHREMIL, P < 0.01,
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ERK1/2 B¥IEERAAAE B BROCR, SIEH
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Figure 2 Differentiation results of control PC12 cells after 14 days detected by IF
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Figure 3 The activities of ERK1/2 in PC12 cells activated by
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Figure 4 The activities of ERK1/2 in PC12 cells activated by
ABPP (1.0 pg/ml) at different periods
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Figure 5 PD98059 resistance on ERK1/2 phosphorylation in
PC12 cells activated by ABPP (1.0 pg/ml)

p-ERK1/2/ER

RIS =

AWFFEWEE ABPP 55 PC12 Z i 225043
A (e N 7P 4 s Py EZebved i) U = 2N
BLGY, KRR 2 TR T AR LA S
2R GEIEH G shab T W i 5 2 B A ME
FHOT R TTRTREA bR AR P
PEAMMAb AL KR PC12 4 NF-H 93
ik, fEH ABPP 5% PC12 40 2otk iR
P, BERERW, ABPP AT RIS NGF HEAEH, £
it PC12 ZiMaf 51k, H ok An it RE A i 20T 5
PEFRGHIZ 2235 1 NF-H, 54Kk ABPP %S PC12 40
i % AE AL B ISETE] B NGF 3R (3 d vs 6 h) , {H 23
X} ABPP 75 S0 K1) PC12 40 5 35 55 S 4l iy 7
A3 FE VAN 58 < B Y LB e M, R B ABPP I
NGF [RIFE AR A175S: PC12 s fbi6e

FIH PC12 ZHMIIR%E ABPP /S0 i N (55 5%
Ss MEWSE T MAPK/ERK HEEE, LIYIE
TRIT ABPP A2 2R | iR p T A% By W] REAE
FHBLEI . MAPK {55 ES S4MERK KT 4
24U B AN ) D[R] 2545 2R AL BRI RE Y i 222 Y



53355 12
2013 4E 12 H =

A AL KT e ERK1/2 iA2ES PC12 4Rl #2550 01k

-1657-

W%z —. ERK1/2 i@ EZ2/E A K ET
SR LY O N R L Al i 21 A S s T 1 A
FAERKHE AT DS B PR E M2 RSG5 & it
B4IE Ras/Raf/MEK 384201 ERK1/2 i1k ; i — 284K
FI C A IR DG AT DL B HER0E Raf/MEK i ffi
ERK1/2 i&1k, &1L ERK1/2 XA Ui fh— &
FI IR A0 S6 1 p90rsk AN NERESE . M
KAE—ZHN AR AR

ARG R, BEE VR Y IE 4 ABPP
BOE T ERK1/2, 7EAEH 2 d B p-ERK RiE/K -4
w0 B IS SOZE T [ I ELXAos A e
WFRIERON KR, G550 R  ERK /2 LTS
Y MEK1/2 14 P61 57 PD98059 AT LA 43-FH
Br ABPP X} ERK1/2 B9 EEH . 7T UL, ABPP fi2
PC12 S LIV E AR A AT RE 2 7 id i % ERK1/2
T BT SEER G, AT A ERK /2 3 1% P 25 A % 1R
T PCI2 4B K ARG FMEAR BB 2 E
FIEEE S DR EE R NGF 155 PC12 4iH
SRR R E SR R a2 T
FE T @251, 1 ABPP XHEN{E S
SRR RIE R AR TR

(&% 30Hk]

[1] Greene LA, Tischler AS. Establishment of a noradrenergic
clonal cell line of rat adrenal pheochromocytoma cells that
respond to nerve growth factor [J]. Proc Nat Acad Sci,
1976,73(7) :2424-2428

[2] Yang Y,Xu K,Koike T,et al. Transport of autophago-
somes in neurites of PC12 cells during serum deprivation
[J]. Autophagy,2008,4(2):243-245

[3] Yuan Y,Shen H,Yao J,et al. The protective effects of
Achyranthes bidentata polypeptides in an experimental
model of mouse sciatic nerve crush injury [J]. Brain Res
Bull,2010,81(1):25-32

(4] F B JERABR BIGEARN , 2. AR 2 I R St B 242
TCIER AL T]. fifH]541 ,2009,40(5) : 696-701

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Shen H,Yuan Y,Ding F,et al. The protective effects of
Achyranthes bidentata polypeptides against NMDA-in-
duced cell apoptosis in cultured hippocampal neurons
through differential modulation of NR2A- and NR2B-
containing NMDA receptors [J]. Brain Res Bull,2008,
77(5):274-281
Barry DM, Stevenson W, Bober BG,et al. Expansion of
neurofilament medium C terminus increases axonal diam-
eter independent of increases in conduction velocity or
myelin thickness [J]. J Neurosci,2012,32 (18):6209-
6219
Yuan A ,Sasaki T,Kumar A, et al. Peripherin is a subunit
of peripheral nerve neurofilaments:implications for dif-
ferential vulnerability of CNS and peripheral nervous
system axons[J ]. J Neurosci,2012,32(25):8501-8508
Mullenbrock S,Shah J,Cooper GM. Global expression
analysis identified a preferentially nerve growth factor-in-
duced transcriptional program regulated by sustained mi-
togen-activated protein kinase/extracellular signal-regu-
lated kinase (ERK)and AP-1 protein activation during
PC12 cell differentiation [J]. J Biol Chem,2011,286
(52):45131-45145
Newbern JM,Li X,Shoemaker SE, et al. Specific func-
tions for ERK/MAPK signaling during PNS development
[J]. Neuron,2011,69(1):91-105
Giachello CN, Fiumara F,Giacomini C,et al. MAPK/Erk-
dependent phosphorylation of synapsin mediates forma-
tion of functional synapses and short-term homosynaptic
plasticity[ J]. J Cell Sci,2010,123(Pt 6) :881-893
Lin S, Liu M, Mozgova Ol, et al. Mitotic motors coregulate
microtubule patterns in axons and dendrites [J]. ] Neu-
rosci, 2012,32(40) ; 14033-14049
JDraghetti C,Salvat C,Zanoguera F,et al. Functional
whole-genome analysis identifies Polo-like kinase 2 and
poliovirus receptor as essential for neuronal differentia-
tion upstream of the negative regulator alphaB-crystallin
[J]. J Biol Chem,2009,284(46):32053-32065
[WFmBEH] 2013-05-23



