TEHEFE FRERE 2008 4E2 H ;3 22(1):73 -76
Chin J Pharmacol Toxicol 2008 Feb; 22(1).73-76

<73 -

N EE B 695 EE K N MR £ BB R Z K
od B2 IF 5 i £ [F 4L R4 A f s B g Ay

BT, AT, hAtte e OB, £ 2, i KB BT

(B sl R 25 be, il

BE: B AHBRFTRTRIWEDFE B EAH
(AB) EF REHHmTAZ P B M FIE K,
3 S5 R K AR AE R G W R (APP) 695 K I A= iR
B BAZ B Z AR (nAChR) 04 B2 B 345 4k B 49 29 Je
A, FiE RSOy ikde APP 695 Ak 4
Fit & FH E nAChR odB2 T #4154 B 4
SH-EP1#mjt, A 500 mg-L ™" G418 Hm & i ik , 5 #k
et % %, B RT-PCR #= Western & & ¥ iff 5%
A5 e 5 04 2 ML S S e AT S, BB, 3 A 2 5F
# &k APP 695 4 fm ik AT Sl o R AHAA I BT Bk
Mm% adB2 TR, ER B RIBE
B e A APP 695 £ B A nAChR 42 I 3% 45 5
84 2 RA dm A T AR . IR ATy kA Bk 4m E F
Mtk B nAChR odP2 B b, i RAHET
# kA APP 695 3 B %A nAChR o4p2 345 %
B oY fn R AR AL, A 4R AP 270 nAChR o4B2 I 2 5
AB m T Rem o o R RAR T 4

KR : WA B RAATR; K, B

FE45KS: RY65.2
XEkfFRIEAD: A
TEHS . 1000-3002(2008)01-0073-04

VE M AETE H AT/ (amyloid protein precursor,
APP) JEPRE N T 21 5 L o K o B, APPSR [H]
S JE TN LAY HE U Z2 A ) JRAA, LA 3 FhIE
KAFLE AP0 APP 695 APP 751 Fil APP 770 JiZH]
Zh 2 APP 695, APP Sk iRt . —4%

Wi HER: 2007-03-12 #EZ HHEE: 2007-04-10

EE€WE: FRAARHEEH (30572179)

EZE AT LM T(1979 - ), 20, IR T TN, L ESE
He L TGS T M 2 2 B2 | Tel. (021)34204736, E-mail :
hznie@ sjtu. edu. cn

"EEAEE E-mail: myin@ sjtu. edu. cn
34204737

Tel. (021)

200240)

JELE o STIBEEERT, 77 AR o WA BLY APP (SAPP) , H.
BB SRR T Mg iR E R
TSR E R AT B y o3 WA K St 5 )
TERIEMFE B % 1 (amyloid B-protein, AR)™ . B
IR PRI BRI ( Alzheimer’s disease, AD) ) AR AU 1IA
H, JRBDIRE TGN AR B AR, s & AB, "
REIIE SER A, T e, % w2 o0 A 2 07
T REAERE T, R0 AD () — IR

P2 TTIABRL £ BEIEARAZ {4 (nicotinic acetylcho-
line receptor, nAChR ) Jy e 4[] 42 14 5 ¥ JE 52 1K
TENVA R RG] 12 B2 A, 7 X p 48 2
Gibh adP2 WHRIFKIK BN 2 . IR K TME
JC nAChR H1 AD @58 #2878l X nAChR 7] LA
W AR PR BRI TR DIRE IR AD (1)
BRI FZIT nAChR BEIAAE AD I6YT 2
IR AR ISR SZ AT R AT 2.
T B 4R A R % A2 AR A S T AT RE B
AD BG5S AL G, AEFEHI A T N APP 695 J
FIFIA nAChR o482 W RIEEFFE SH-EPL i il i AS
MFGRRERY, Hyi—EAE ALK WS o4 B2 ALY
APP F1 AR ZKF- RS2 T BeA

1 RS

1.1 Jf ERFA R TREMEZXF
MR T RL pcDNA3. 1 ( - ) iy Invitrogen 2\ &) F&
i, TEECAZ A Ml 2% 3K neo HTLPEILH ., %/ A APP
695 HEPH 42 4K 1) pXCIL 442k 36 [ Mucke f# + 2%
W, DHSo 4 AR R . CRER YA nAChR
adB2 W EA A K R Y SH-EP1 ( SH-EP1-04B2) 4 i
N Lukas 18+ BOB . FRE M D) Xbal T AN
Hind I T4 DNA 3% $: i &y MBI /A 5] 7 i ; Taq i |
pfu fiff . ANTP 5 KM A=Ak 2 7] 72 i s Plasmid mini kit
o Qiagen 23 ™ il s PCR 5196 18 b B 41 v e M0
H1 b A T A W) R AT BR 2 W) 58 1 ; DMEM B 5%



.74 -

Chin J Pharmacol Toxicol 2008 Feb; 22(1)

e R M S ME W B Gibeo 24 H]; Lipofectami-
ne™ Reagent , Trizol 2 Invitrogen /> &) 7 & ; ReverTra
Ace Wi 8GR &0 Toyobo 23wl 7™ il WL A APP
FTERED A Chemicon 23 W] 7 i s ECL GG I
G = KA ST T 7 i 1% R (neomycin,
G418) Iy H Calbiochem A #],
1.2 5|¥i%it5 PCR ¥ i

ARSI EE N A APP 695 (gi: 41406056 ) 3 [K
J¥5 i Primer 5.0 &1t 5| ¥ 3H G M. 519 1:5'-
GGCTCTAGACCACCATGCTGCCCGGTTTGGCACTGCT
3,54 2.5'-CCCAAGCTTCCGCTAGTTCTGCATCT-
GCTCAAAGA-3' 511 1 1 5" s hnAg Xbal T B4z
FUPHV B RIPERR U6 1 Kozak F31, 514 2 19 5
Uit Hind ITAEDIALSFF 510 LA pXCIL S B Al
pfu B E R EY 1 2.1 kb ) APP 695 JL[K, PCR %
J¥ 249 :94°CAEME 3 min i AGEER LR, 94°CAEPE 1.5
min,58°CiR K 1 min,72°CZEff 4. 5 min, 3 31 1K
J5 72°C & M 10 min, [ 0. 8% & B¢ /i 3k [0l e APP
695 P4,
1.3 JRixFHEEE

APP 695 P41l peDNA3. 1( - ) #647 Xbal T
Hind ITXCAEED] , BERE BSOS T T4 DNA 2422 il 4 4%
¥k = DHS« 4078, 28 V4 AR 40 P O vk 4 1
pcDNA3. 1( —)-APP 695, §" 5 F IUmokL , Il P 485 .
1.4 fEiEFF

SH-EP1-04@2 fil Gibco DMEM 5 i 15 32 3 75
37°C, 5% CO, MG FRM IR . BifRilh &4 5%
LI F1 10% Jif 25 LT , I A2k B 43531 2 200
F1 130 mg-L™" ) zeocin FIIEEE B Vi # S
DAMERE ad F1 B2 WAL HE P Y FREE4RIA
1.5 pcDNA3.1( -)-APP 695 7£ SH-EP1-o432 4H
P R A fEETE

WSLEHf & G418 i e ik & kg 500 g+ L' H
IR LNES LipofectarnineTM PLUS ( Invitrogen) #4754
Yoo BRI UL BARAE . Feg 3 d 5 G418 500
mg - L™ IR 1 , A Yo itk neo 4% J DR 1) 440 i T
TRFET-, 14 d J5 4 B 5o RE TR 1, A7 FR A R 12 4
JL AT B s R Ak, 2 ] IS B e R G 96 fL AR, B
AL, e A 24 £LAR, K JE e A 12 LRI IR, et
34 d JE AR B v RE AN , 300 s BRI (RT-
PCR) %&5E AN pe [ FH Trizol 4% UL HA 5 20 B4R
HUAR M RNA, LU RNA AR, APP 695 5[4 1
519 2 #47 PCR, PCR #2577 :94°C A8 3 min

NG T, 94°C 728 1.5 min, 55°C B kK 1.5
min, 72°C #Eff 3 min, ¥ 31 )5 72°C & 1 10 min,
BECHLIK S E PCR 72, SRJEHH o4 F0 B2 KR 5
47 PCR, 04 5140 5'-CCATCGCTCAGCTCATT-
GACG-3" fil 5'-CTGGTCGGAGGGTGACTTGC-3', B2
5191k 5'-TATTCCAATGCCGTGGTCTCC-3'#1 5’-TG-
GTCATCGTCCTCGCTC-3", BEe v yik % 22 PCR 724,
1.6 Western & HE[iE 540N APP 695 §3R A

X RT-PCR Pk H 114 1 e e, 22 Mk 248 i, 4 B
M FHEEAR O E 8 FREE, W10 g BFFE
AT SDS-ZRE Py ok e e e F vk, FH 12% 53 B JE, 5%
TR, IR T 3R R T e 78 e IR ] 2 b, /)
BT A APP 695 FALIFE 3 h, IL=FHi/N 1gG — 4t
WA 1 h, ECL 2R, W52 e 52 R
1.7 BB $H 4 SH-EP1-0432-APP 695 28 ffl t
o2 ZRIRE

X} Western 35 [ Ep 7R i Bk 3% tH 9 APP 695 3Rk
R I AN M e R A 7 R B S, SR A S 1 4 A
M AR B FL AL - 60 mV AR IE K 2
kHz, RAEDE PNy 5 kHz, i 12 s 37 ] Axon
DigiData-1200A , 25 573 #1 ] Axonscope 1. 1.1 #tf4:,
WA AR S PR A 2 E R 452, S T
100 wmol - L™ 45 4 s, WEZE AL | nAChR o4B2 1.
LABIRTERA o

2 HR5ITE

2.1 =4k pcDNA3.1( - ) -APP 695 pyize

PL pXCIL Bk H 0 v B, 158129 2.1 kb
() PCR =4 (& 1) , [ J5 5 peDNA3. 1( - ) ##47
Xbal T 1 Hind T XLEGY] , #E R 151U H T4 DNA %
PERE % AL % DHS o 45 , 2% PUARBT I ik o
20+ pcDNA3. 1( - )-APP 695, " S 42 HUTRL , Il /7
YeoE, WP 45 R 5 GenBank i 3B JF 51 ( gi:
41406056 ) [l 1% 100%
2.2 RT-PCR &8

P11 PCR 77 4 Bk I L UK %5 08 45 51, 22 4
pcDNA3. 1( - )-APP 695 #: UL 41 iy vafer, 13 A
H# 2% APP 695 [ ik, %) 2.1 kb; pcDNA3. 1
(=) g dn i sl A H B 54 (1 2) o 2R
JaH o4 F1 B2 FEH 5 iETT PCR, 13 >3 ik APP
695 WAL sERE A 4 A smPERE A od B 5 X
A B2 HRYZ (K 3) .



2008 =2 H; 22(1)

<75 -

<— 10 kbp

<— 2500 bp
~— 2100 bp

~<— 1000 bp

-— 250 bp

Fig 1. Electrophoresis of amyloid protein precur-

sor ( APP) 695 PCR product. Lane 1: negative control
(PCR without template) ; lane 2; PCR product; lane 3; marker.
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Fig 2. Electrophoresis of RT-PCR products
( APP 695 primer). Lanes 1 and 18: marker; lane 2 ; pos-
itive control [ pcDNA3. 1 ( - )-hAPP 695 as template ] ; lanes
3 —17: RT-PCR products of different clones.
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Fig 3.  Electrophoresis of RT-PCR products ( o4
and BZ primer) . Lanes 1 and 21 marker; lane 20 nega-
tive control ( PCR without template ) ; lanes 2 - 10; RT-PCR
products of different clones with a4 primer; lanes 11 —19; RT-
PCR products of different clones with B2 primer.
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ucts. Lane 1: marker ; lane 2: clone 1C8; lane 3: clone

Western blot analysis of expression prod-

2D12; lane 4; clone 1D4; lane5: negative control ( not trans-
fected cell) ; lane 6 clone 1A7.
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Fig 5. Effect of nicotine on membrane potential

of selected transfected cell clone. A:. 0 pmol - L'
nicotine,, no effect on membrane potential; B: 100 pmol - L'
nicotine, a432 nAChR was activated and introvert current was
induced.
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Construction of coexpression cell model of human amyloid protein

precursor 695 gene and human nicotinic acetylcholinergic
o432 subunit genes

NIE Hui-Zhen, LI Zuo-Qing, SHEN Ying-Hua, HUANG Xu, WANG Xin, HAN Yan-Fei, YIN Ming "
(School of Pharmacy, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: AIM For the need of cell model in
drugs research that may have effect on amyloid
B-protein in Alzheimer’s disease processing,
the cells coexpressed with human amyloid pro-
tein precursor ( APP)695 gene and human nic-
otinic acetylcholine receptor (nAChR ) o432
subunit genes were constructed. METHODS
Liposome was used to transfect human APP 695
gene into SH-EP1 cells which stably expressed
nAChR o4B2 genes. Neomycin (500 mg-L~")
was used to ensure stable expression of APP
695, and limiting dilution assay was used to
obtain single transfected cell clones. RT-PCR
and Western blot were used to verify the
clones. The highly expressed cell clones were
selected, and the activity of nAChR o432 was
justified by patch clamp. RESULTS  Cell

clone with stable coexpression of APP 695 gene
and nAChR «4B2 genes was constructed suc-
cessfully, and the activity of a4p2 receptors in
the cell clone was confirmed by patch clamp.
CONCLUSION  Coexpression cell model of
human APP 695 and nAChR «4B2 genes was
constructed successfully, which may provide
good method for pharmaceutical experiments on
effects of nAChR o482 on amyloid processing.
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