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AANAT gene-engineered embryonic stem cells decrease the amyloid 3 secretion of APP-

overexpressed PC12 cells
WU Xuan, XU Hai-wei, 11 Hai-di, FAN Xiao-tang, CAO Juan, TANG Jun (Depaitment of Physiology, Third Military Medical Uni-
vemily, Chongqing 400038, China)

Abstract: Objective To construct the arylalkylamin N-acetyltransferase (AANAT) gene-engineered ES cells
and study its possible effects on therapy of Alzheimer s disease. Methods Neomycin gene was transfected into hu-
man embryonic fibroblasts (HEF) by liposome-mediated method . Using this transfected HEF as feeder layer, ES cells
were tranfected with AANAT gere. The conditioned medium collected fom AANAT gene-transfected ES cells was
used to culture APP-overexpressed PC12 cells. Amyloid 8 was detected by radioimmunoassay. Results ~(OHEF
transfected with neomycin gene could keep the undifferentiated condition of ES cells; @The conditioned medium of
AANAT gene-engineered ES cells could decrease AB secretion. @M elatonin had the same effect on the decrease of
AB secretion of APP-overexpressed PC12 cells. Conclusion AANAT gene-engineered ES cells have been construct-
ed successfully. These cells can obviously decrease AR secwetion of APP-overexpressed PC12 cells and may play an
important role in the therapy of AD disease.

Key words: melatonin; Alzheimer disease; engineered cells; embiyonic stem cells; mouse

B (8 amyloid peptide, AB) , ,
, . - — N-
(Alzheimer disease, AD) (Arylalkylamin N-Acetyltransferase, AANAT)
e : AANAT
, (Antioxidant ), AB (Ambyonic stem cell, ESc)
(Antiamyloidogenic ), , AB ,
AB . AD AD ; ES
( . , AD
o BI00169 30100087 ): - o AANAT ES
1969—), s s , ’ B
E : (Amyloid precursor protein, APP) PC12 AB
(023)68752254

+2002-10-08; : 2002-12-13



210 25

1 S , 1. G418
1.1 H# HF ’ £
neo pUC19 Harvard s
pBK-CMV /AANAT NIH Coon SL
ES MESPU13 ;
(Human embryonic fibroblast HEF)
APP  PC12
. Neo ;5 TTCCTTGCGCAGCT-
GIGCTG 3 CATTCGCCGCCAAGCTCITG PCR :
438bp. (gylceraldehyde-3-phosphate dehydrage-
nase, GAPDH) : 5 GTGATGCTGGTGCTGAGTATGTC,
3" CAGTCITCTGAGTGGCAGTGATG, PCR : 265 bp.
DMEM . G418 GIBCO ;
Hyclone ; (TLeukemia inhibitory factor,
LIF)  Pepro Tech ; DOTAP Boehringer 1 pBKCMV/AANAT ES cas
(—: AANAT )
Mannheim ° Sigma B Figl G418 -resistance ES cell clone transfected with pBK-CMV/
AANAT vector(—; AANAT transfected ESc clone)
1.2 RES mia sk
HEF 10 #4g/ml - JES 2.2 pBK-CMV /AANAT % ik # 4R4 5 FS m il
15% FCS 100 mol /1. B- . 1000 U/ml Lipofectin ~ ES , 400 tg G418
LIF  DMEM. . AANAT ES 15%,
1.3 A& RAR RHHED & PCI2 MR35 5k . RE-PCR neo
RPMI1640 10% , 371°C 5% Co, . 400 bp neo ,
. 2,
1.4 G418 kel 15k Bom o) &
Boehringer Mannheim DOTAP. G418 ,

neo pUC19

1.5 AANAT IA24m fihy 4] 4%
pBK-(MV /AANAT
ES . ES
neo HEF

1.6 A3 &2k e

518 . 500 1, 7 00
45 min 4°C4 000 r/min 10 min .Y Sy
Bqg .7 9 25X
10°Bglg. |
Loy M: PCR Marker; 1. Control; 2 Transfected with pBK-CMV /AANAT
2 2
L7 it 5547 2 pBK.CMV/AANAT  ES neo
SPSS (Ver 10.0) t Fig 2 Neo gene expressed in the ES cells transfected with
pBK-CMV /AANAT vector
2.3 AANAT A B TA22m 0 & 33 kit B ) B it hy
2.1 GAI R MAFk Emitey %) & A atss A A S HEB 09k
Jak A Ak 509 2 4 ES AANAT/ES C 15%FCS),
Lipofectin pUC19/neo HEF , 600 DMEM - FGS 5% 10%.

gk 18, | B pci2 e : Ah
21994-2078" hina Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 , . AANAT ES APP PC12 A 211
AB , AANAT , AD .
(10% FCS) B ) 5% AD
FCS) s | [6~§
A
1 ES PCI2/APP  AB ’ AP ’ 8
© fpg-ml™, x +5) AD - AB B
Tab1 Effect of conditioned medium from engineered ES cells on AB
the AB secretion of PCI2/APP cell(® , fpg"ml 1, x £5) , AB1 ~42  AB1~40 , B
[9
Graup Highly diluted (M Lowly diluled (M o AB
Control 6.57+1.55 10. 164+2. 148 [19 AD
CM d ergineered ES cells 8.88 15.26 7.538+1.251 %
. 0.5~56
*; P<0.05 vs Contiol .
min, AANAT ES ,
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3 AD :
) AA@ [l ) ’ AD °©
, (P<0.05), ,
PCI2/APP AB . 2. APP PC12 A3 ’
AANAT ES
‘ml1, x +
2 PC12 /APP A (€ o pgmlt, x +s) , AANAT ES
Tab 2 Effect of melatonin on the A3 secretion of PCI2/APP AD

cell(C 5 fpgeml ™, x +5)

Group 3h 2% h 48 h
Control 5.58+0.01  5.02+0.33  5.89+0.72
Melatonin 0.002 57 mg fnl 5. 844+0.73 4. 79+0.95 6.4670.30
Melatonin 0.003 86 mg fml 5.471+0.11 4. 08£0.09 * 4.54+0.40 *
*; P<0.05 vs Control
3
ES
. S
.ES G418 (
1 ). G418 .
FS , S
(  neo).
neo MEF ES
) neo
SNL . neo
. SNL ES
MEF 'Y, Y HER
MEF ES .
. . HEF
neo ES
. neo pUC19
HEF 600 Mg ml G418
HEF . .
ES .

[1] Selkoe D J. Alzheimer' s disease: genotypes, phenotype and treatments
[J] . Science, 197, 275(31):630— 631.

[2] Pappollk M A, Chyan Y J, Poeggeler B ef al. An assessment of the am
tioxidant and the antiamyloidogenic propertties of melatonin: implications for
Alzheimer’ s discase[ J] . J Neural Transm, 2000, 107(1).23—31.

[3] Butterfield D A, Yatin SM, Varadarajan S, et al. Amyloid beta-peptide-
assoclated free radical oxidative sress, neurtoxicity and Alzheimer's dis
ease [ J] . Methods Enzymol, 1999, 309(3). 746— 768

4 . , ..

[J. , 2000, 21(2). 100— 103.

[5] WuX. LiHD, Ii SN, etal. Development of neural precursor cells from
mouse embryonic stem cell J| . JMedical Colleges of PLA, 2001, 16(4):
274— 271

[6] Mauwia C P. Dementia-the failure of hippoampal plasticity and dreams. Is
there a preventative role for melatonin J| . Med Hypotheses, 1987, 24(1).
59— 68

[7] Dori D, Casale G, Solerte S B, et al. Chrono-neuwroendocrinological as
pects of physiological aging and senile dementia [ J] . Chronobiologia,
194 21(0—2): 21— 126,

[ 8 Mishima K, Okawa M, Hishikawa Y, @ a/. Moming bright light therapy
for seep and behavior disorders in elderly patients with dementia[ J| . Acta
Psychiatr Scand, 1994, 89(D: 1—7

[9 PappollaM, Bozner P, Soto C, efal. Inhibition of Alzhemer beta-fibrllo-
genesis by melatonin[ J] . J Bolo Chem 1998 273(13). 7185—71&.

[10] Bachurin S, Oxenkrg G, Lemontova N, et al. N-acetylserotonin, me-

latonin and their derivatives improve cognition and protect against beta-
amyloid-induced neurotoxicity[J] . Ann N'Y AcadSci, 1999 890(1): 155
—166

(4m#t  FREH)



