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Preparation of the ¢cDNA Microarray on the Differential
Expressed c¢DNA of Senescence-accelerated Mouse’ s
Hippocampus
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Beying institute of Pharmacology and Toxicofogy, Beijing 100850, China

W ¥ L4515 F (Alzheimer's disease, AD) R EFABFE LR N BERLY A - A2 B ELAS, BTG A LK
EEERAEFF k. ik £ L L & P8(scnescence-accelerated mouse prone 8, SAMPS) £ #F 7 3 & 48 Xt A fo B TS 0 $] vA
BEAABAERNHGRTH S AHLERALADERATRAG TR PN L DNASHE B A TARNNSERETA T L
FTAREAHARE AAETADERENH 3£ i SR B NILERYAR ATHEFADNEBANH . ERATAF AD
& 3 4 Je AT, 24 SAMPS = SAMR] # 2 7 %) 3 3 cDNA U F ) cDNA B & 4 ##, 2L Bactin # G3PDH A A& &4 T 16x (14
xA)EEFR AEHATEAIBAEWSAMBELEFREDNATLH . BEHFHI - S8k 08— Haank
oA THEMALUARY BHETEALEHPARSH WAL, FRXBRBTR T4, 2B EF A5 DNA
FMAENBITABELFS W AFH A ERIPCRA RS A S A XA AT TR E RAT LS FABENTER, B2
HRANEA G- T HRTLERAZ LA APH IR LTRSS TR, AR A S5 CAMPE 2 Lf AD AR ILHBH A
F&.

KR EH5EMHER DNALA,ZHARE, FH A FRT-PCR, ik £t 4 &
hE3#S RIR M EEERIRES A X E &S 1000-3061(2006)03-0457-08

Abstract  Alzheimer’ s disease (AD) is the most common form of dementia in the elderly. AD is an invariably fatal
neurodegenerative disorder with no effective treatment. Senescence-accelerated mouse prone 8{ SAMP8) is a madel for studving
age-related cognitive impairments and also is a good model to study brain aging and one of mouse model of AD, The technique of
¢DNA microarray can monitor the expression levels of thousands of genes simultanecusly and can be used to study AD with the
character of multi-mechanism, multi-targets and multi-pathway . In order to disclose the mechanism of AD and find the drug
targets of AD, cDNA microarray cortaining 3136 ¢DNAs amplified from the suppression subtracted ¢DNA library of hippocampus
of SAMP8 and SAMRI] was prepared with 16 blocks and 14 x 14 pins, the housekeeping gene B-actin and G3PDH as inner
conference. The background of this microarray was low and unanimous, and dots divided evenly. The conditions of hybridization

and washing were optimized during the hybridization of probe and target molecule. Afier the data of hybridization analysis, the
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differential expressed ¢DNAs were sequenced and analyzed by the bicinformatics, and some of genes were quantified by the real

time RT-PCR and the reliability of this cDNA microarray were validated. This cDNA microarray may be the good means to select

the differential expressed genes and disclose the molecular mechanism of SAMP8’ s brain aging and AD.
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accelerated mouse

MR (Alzheimer 's disease ,AD) R EF A
BPRERMOARER, B -HEaMmERITH
AL BEH A M EIT R B R R RY R B
R Wik il brofe . FER ARG B AT
BERAY, LLAD AR RMOMERITHERE MR
HEEREARBEHNRKAFTERZ — thiEE
1k /7 B (senescence-accelerated mouse, SAM) 2 H H &
TS K 2EAT TR A TR R T W AR AR
R, BRI Z K P & (SAM-prone, SAMP)FIHLR
HEH R % (SAM-resistant, SAMR) P K & , SAMPS
BHhEEA TR —  HHASERRHRERLY,
M SAMRIL W5 iE % /) RAH 8L, 7 9F 72 SAMPS B &
BAE Mg B, A K, SAMPS BB 5T M 6 AH
St A 0 Bk B AL LR B 5 A AL PL A B B B ah
Y R MEFR ADENBENIRHYER
z—",

M cDNA A F 1995 5 88— 8 4l 18 5
1999 - FHATF DNA ENBANES EHMAHT
M EmESE, AN REF AT ER T REEN
ok AB R PR 2 R G R A B AL
3R A B A ST S R AT HR A R A BT B AR
MAALRY, WAHTHRMEHN(PD) SH#
HEEHERLIHBMHEXET Bx
Methvlazoxymethanol (MAM) TEX B M AR KT M
WAL TRHEY. R F K EFEBY
(amphelamine)ﬁ%ﬂ@ﬁiﬁz*ﬂﬁiﬁ:*ﬂgW?Z‘—_ﬁ ¥ 4= 4
PR TR M R IR I 1 AR AR IR ARG T
e WM AR KA BRA S HRER N
STHKEE" MEREMATALZCREESR
(histone deacetylase , HDAC) B #: 1 58 Jn] £ i) 2 (H 5
FRUL R B AT A PR A TH S AR AR AR L LUK BE BE
(haloperidol) 3 isperidone B fE F HL#-"> %, X &5
RERE THENGER  VEEMREET 2M.

A WHF 6 E 448 5L H HE M SAMPS F1 SAMRI
LI 3 W DNA " MOREEE [, LSO 1536
TR AR 2 PCR T8 AL ) 1F cDNA S H .
M SAMPS HI SAMRI ¥ Sh H #0 1 RNA R 36 & &
BEE cDNA, R F it B2 P 4 B0 A aa-dUTP #E47

Alzheimer’ s disease { AD), cDNA microarray, differential expressed gene, real time RT-PCR, senescence-

FIC,BES CY3 M CYS K AELE S B A MMK
HERICHI R cDNA fE NI F 7 cDNA IS 2
Framas T REERE W E R £IK cDNA FEITH
FHHTE IS B A, A A3 et F & RT-PCR
X B A R AT B AT T B, B PR A

Ak RBEGE AL N B R SAMPS INE 4L AD KR
B4 TR LR FRIEBIF AD MBI HEEMA AT
H,
1 HEA T &
1.1 Zhp

SAMPS 1 SAMR1 HE H A T8 AZET#H , A3

Mh.LERMSE., B 12 AREENRELHEN
HITER.
1.2 WSHEHE
1.2.1 Fr A sl #: £ PCR 51 ¥ 1. 5

TCGAGCGGCCGCCCGGGCAGGT-3; 8 X PCR 31 %
2R: 5" -AGCGTGGTCGCGGCCGAGGT-3, G3PDH 5’51

. 5'-ACCACAGTCCATGCCATCAC-3'; G3PDH 3’ 5|

#:5'-TCCACCACCCTGTTGCTGTA-3', B-actin | i 3|
#:5'-CAC TAT TGG CAA CGA GCG GTT C-3';B-actin
T#3I4 .5 - ACT TGC GGT GCA CGA TGG AG-3'.
Oligo d(T)12-18: 5'-TTT TTT TTT TTT-TTT TTT-3'.

1.2.2 cDNA MR8 LLEF PCR 31 %0.1 M54 2R

T OB CE Ay 1536 T EE, 4Y 51 A G3PDH #1

B-actin & B £ F W 51 ) A SAMPS #5 5 ¥ & RNA
S5 G3PDH il B-actin ) ¢DNA F B, ] Taq DNA
B &K (MBI Fermentas) 7E PCR 4% { Biometra UNO I
DNA Thermocycler, Biometra)} F 95°C WH Smin f5,%
Tk &M H B PCR 18 3 5 Ji: 94°C Llmin, 68°C
1.5min, 72°C 2min, 3t 30 & 3, & f§ 72°C E
10min. F| A MultiScreen-PCR Plates { MILLIPORE,
MANU 030) X PCR 438 7= ¥t fT 464k M, A 120l

509 DMSO{ AMRESCO ) 7 4 1L ) PCR 74 .

1.2.3 DNA Bl Ik PCR I 1~
PENH G EMES, F B MicroGrid 11 610 B 5
% ( BioRobotics) LA # 81 B9 77 S & 1T cDNA F B i
M H & 16 block, %1~ block A H 14 x 14 4~ &
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AEBERTAEFE S TREE ORI
(CS5-100 Silylated Slides ( Aldehyde) , CEL Associates,
Inc.) k. i H 2 UE #1514 & TAS Application
Suite ( MicroGrid [1) { Version = 2.2.0.0) AxSys
(BioRobotics ), ¥ & fil 4F B8 i & Hoefer UVCS00
Crosslinker{ Holer Phamacia Biotech Inc. ) FEf7T 32 BE .
1.2.4 HHREHBHEURREFHET:HAH
TRIzol 3 7 ( Invitrogen ) 2 BL 12 A #¢ 4+ SAMP8 Al
SAMRI ¥ 520 40 5 RNA, F) A SuperScript™ [ Rnase
H- Reverse Transcriptase( Invitrogen) # fT cDNA 55—
56 7L F ¢DNA 9 82 (aa-dUTP, Amersham pharmacia
biotech} #% ic, # A GlAquik PCR punification Kit
(QIAGEN ) #HfT H B 45 iC DNA B4 {k , cDNA %
bR FT A My 9k £ E N Cy3-dCTP FI Cy5-dCTP
( Amersham pharmacia biotech Y, H B MinElute™
Reaction Cleanup kit({ QIAGEN ) i# 17 % £471C cDNA [
ik,

BITCHRAEEHANBRLZR, TRA
FRCH A 35pL #3CH, PCR X R 98C &
Smin, fE# R %, &L, 98 CA 4 Smin, 12 000t/ min &
O Smin, REMBLERZW.EMTERFL. HELESE
FOBEF 42CL3 18~20h. BUBZLRH A,
BREREZA. CHETIZRE, T 1000ml £

*1

FIEA S00mL B3P # 1 (1 x S5C,0.06%SDS), i 7
Ha) SIMBE R 2mine DRETHHIXRLE, T
1000mL H&#F # f11 A 500mL f) ¥t 3 11 (0.06 x SSC),
P 2min, T 1000mL L2 HF 1 AIA 500mL #) 95% Z,
B BEEGER 2min, WF S KA, H33 4 (GenePix™
Personal 4100A, Axon Instruments Inc. YA TR .
1.25 EXFSMRALDERERREAZENLEY
E 8% 9. B GenePix Pro 4.1 & { Axon
Instruments Inc. )3 1A K KRG S #7417, L&
B~ cDNA TE SAMP8 Hl SAMRI % & 4 £ (8] &35 K
FHER . FFRENE R B A Beckman 2 7
B CEQTM DTCS Kit(Dye Terminator cycle sequencing
kit ) i & 3 R SR, 7E 3100 B2 447 4 (ABD) b
I {EF NCBI/BLAST 2 Fr i 17 B0 R P 54 34 P 8
R, 1T DNA F 3R IR 17 .
1.3 EM%EAXETR RT-PCR R H Bk HE R
DE 13

HET 6 TARMER, BHNAHMIBE L
%% 1,% 1 TRIzol i 7 (Invitrogen) 2 B 12 A & H# 1#
SAMP8 fl SAMR1 ¥ DA G RNA, FIH SN ER
PCR {¥ ( LightCycler Operator, Roche ) , % Fi Sybrgreen 1
TR SHAEMERETEMER SR 6 1
ERmMEREE.

THERRT-PCRTBEXES

Table 1 Primer sequences used for the real-time RT-PCR

Gene symbol Up-primer sequence Down-primer sequence

B-actin CACTATTGGCAACGAGCGGTT C ACTTCCGGTGCACCGATGGAG
KDELRI CTATATCACCAAAGTCCTGAAGCG AAAGGCAAAAGGCTACAAACAG

Dnchel ATCCTTGATGTITCTCCACGGTG CAACAATGCTCAAAGGGTCCTC

CSTN1 AACCTGGTITCTITGGGAGGGAAG CCCACGCAGTCAGTAACCATTTC

Kpnb3 GCCCAAACAATACCAATCTACC TATTTGGAGTTAGTCTTCTEGCAG

MTCOI TATCCAACTCATCCCTTGACATCG GAGTAGCGTCGTGGTATTCCTG

EPHB6 CACCTTCAGTGATGTGGCTCAG AGGCATGCAAGCTGGAGTACAG

) 4% FIIESRERBI RY, UEF EH S5 H
~

2.1 <DNARKHBH%E

I CFE TR LR, B8 K E 7E 250bp ~ 1000bp
B 1536 TEFE-—0 DNA FEE L EARERS
) FE B-actin T 18 =W H K F A 370bp. G3PDH ¥
WK R 450bp, H % B FIE 3 poly(A) B
MM (LA 1), GIPDH REREMHIE B AL
fEhxt MERMEREER, B 8 F 400 HH
WEIE . Bactin RROFS —TMEZFEHE. FHEX
FBHEAESR cDNA A EHI X ER, a] LIt &
RS S R A AT I 5T R L R N PEM

.

BAHIEREG R 2% 16 T E(block), BT K i
14x 14 M HMER, wARBSR EESHA 3136
TE. TN EBERNOIGHEE . BEHN
dmm BBA K 3.5mm FEAH 3.5mm, B 5 A KB
A 300pm, H M AEN 150pm. FNH B 3136 A
i SAMR1 1 SAMPS ¥ 2 89 B 1~ cDNA 8 3 %
HH) 1536 1 REAY DNA FER . — 1> B-actin HH K
Bf—A G3PDH EE AR BRARKM. XEREFD
cDNA KEXREH & 2 K. B 3072 1~ 4, pactin £ H
A B G3PDH BE 7 #IEE 45 32 I, E K 64 I
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bp

2000 —

1000 —
750 —

500 —

250 —
100 —

B 1 3FEH cDNA KB 34 LA B Bactin #1 G3PDH EH #9518
Fig.1 Amplification of cDNA in the two SSH libraries, gene (-actin and G3PDH
M: marker DL-2000; 1: gene G3PDH; 2: gene B-actin; Right fig: cDNA in the two SSH libraries.

HHMBA B FHBIEHE—TRE 4 A
FAE 81X GenePix 4100A Xt S W H) & #ITHEE K
B(RAE2), BrRYE,FHENSFERES -
BERBRER AHKIE— BRI EREANE
R—B, HEFI AL B S, 4RUE T 8 K 9 7T & $E A0 AT e
P ARG ERA XM T 3136 Tk, AT A8
Ait, ChRA - AR HKEEREN W
KB, B TERES T REE S SO H RERN
AR ERTHER U ARMERER B ES
FERBERERMN S HRME EREMATE
PEEAT A T A b AT SR AR B AL BT
PABKARIE T84 F B R 8UE AN ERKER
BR XERFERIFFHFNSHHAERF.

2 HifE&I cDNA A
Fig.2 The prepared ¢DNA microarray

2.2 cDNA i # A% SAMR1 #1 SAMPS B 5
ERRILEE

¥ 2 Zr 4k B F] B GenePix™ Personal 4100A 3%
¥ .GenePix Pro 4.0 1§ & 8 (4 i 17 BB AL B0
WS, ERLBER LB ZTHNETRBE
BRIE, FRTH - FSEN, HEMNBEHAE .1
— EXRR ANENTRHRRELATHR.AX
KEBEME, ERFZARELEFES, HEN:
—AREEZEREEREMEERND; Xk
cDNA {i T A5 mRNA #9 5’ %%, 5 %% % 0f B & 8 5~
BRAMEEFCHEHHFTAEIEFI=ZR
HRRARE LRRE KK,

ELBRESTARENENRZ . OXRAER

B3 cDNA S A ik SAMRL f1 SAMP8
BWIERREER
Fig.3 Differential expressed genes in the
hippocampus of SAMP8 and SAMRI screened by

the ¢cDNA microarray
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E B B-actin FI1 G3IPDH X M8 i 79 F 5% 6 580 1 B bE 1H
B R H— LB T, % B 17 br ML A HE ; QB K
HESEERMBEFAMENTERRAFSRAE P
B2 FMFE QT 6 KALLR, HAH
Ha#tiT G 5 C3 tnidMESR BERA 8N
BEEIHERTFIEN. BESTERENH, 2
FRT 1EHE 1220 41 cDNA, 5 5 cDNA B
79.4% ,E 5 TE 1 B LU B cDNA # 316 4~, & &

cDNA#7 20.6% , 3t 316 > cDNA, R E XX BHE
1.6 500 L/ 191 1 cDNA HEBL XM R RER AT 1%
SIMENEMFEE ¥, oW, RFRB.EFH 14
e K B , R 3K B 4 A FE 120 ~ 1100bp 22 (8,
REVAEHEFEERISHEETER RS
MESSCHEFEMEESRE CFEIRET
MFERPIENBERFIIKEN XEM HHTE
BLHT.

#2 ESAMPBBOFERREINDEFABNER
Table 2 Differentially expressed genes in the hippocampus of 12-month-old male SAMPS

Gene symbol Function Process Clone ID  Differential expression
Finl4 Association with apotosis Signal transduction: Cell communication T8-1-21 +1.97
hosphorylates itself and members of the MAPK
Nerk2 phosphorylates 1iscll and mem ¢ Signal transduction ; Cell communication T8-1-50 +1.92
pathway
KTN1 molecular motor of the transport of organelles microtubule-based movement T8-2-99 +2.21
Regulati £ cleshase, nucleoside.
ZNF238 Transcription regulator activity o8u a_mn ° nu_ o A ucv ot T3-3-269 +2.14
nuclestide and aucleic acid metabolism
U ipti fact tivit d tei
ARNT2 rans-tn.p m? . ac or. X actty an protein Signal transduction ; Cell communication T8-3-285 +3.24
heterndimerization activity
NEFL Structural molecule activity Cell growth and/or maintenance T8-3-286 +2.1
RAF1 Protein serine/threonine kinase activity Signal transduction ; Cell communication T8-4-296 +2.22
Reticulocalbin 2 Calcium jon binding Signal wransduction ; Cell communication T8-4-370 +2.81
Rockl Protein serine/threomine kinase activity Signal transduction ; Cell communication T8-4-383 +1.7
ignal transduction; tei i id
ADRBKI ubiquitous cytosolic kinase activity SN fransduchons profeinamine 8kl 1g.5.430 +2.09
phosphorylation
MTCO3 Oxidative phosphorylation Energy metabolism T8-6-508 +1.75
microtubule-based ~ movement; itoti
Dnchel microtubule motor activity; ATP binding _Cm it o \_ men . mtotie T8-7-638 +8.5
d spindle organization and biegenesis
RPS21 structural constituent of ribosome cell differentiation; protein biosynthesis TR-7-641 +2.96
Kpnb3 Transporter activity Transpert T8-8-696 +1,72
KDELR1 receptor activity; KDEL sequence binding protein transport T8-9-821 +1.92
MTCO) oxiflo‘reductase activity;  cytochrome-c  oxidase mitochondrial electron transport, cytochrome T8-9-826 +2.98
activity ¢ lo oxygen
biquinol-eytochrome- reductase activity:
UQCRFS)  “radinerertochromese M lectron transport T8-9-861 +2.32
oxidoreductase activity
CSTNI Calcium ion binding Signal transduction : Cell communication T8-9-836 +2.26
tein-tyrosine ki Livity 3 tei ine/
EPHB6 profevy ysIne  Kinase aclivily® prolein SeiN® Signal transduction ; Cell communication 8-9.784 +2.06
threonine kinase activity
mall GTP, ediated signal transduction;
RAB26 nucleotide binding: GTP binding f" ase medialed signa IR SRR - 1.91
intracellular protein transport
Efficiency regeneration respond factor in merve
Sirnd eney g e Signal transduction ; Cell communication T1-2-110 -2.07
syslem
Regulati f leobase , leaside .
Fhit Hydrolase activity egwiation b mucleahs nucleoside. .1 3 93 -2.03
’ nucleotide and nucleic acid metabolism
GANP Regulation of cell cycle Signal transduction ; Cell communication T1-7-649 - 1.66
Freol Binding with Zn2 + ; involved in tumor, Signal transduction ; Cell communication T1-8-676 -1.80
Mapdké-pending  protein kirase activity protein anuno acid phosphoryiation Ti9-774 -1.96
CAMK2A pru'lem serinen’ll?reo.nine kinase.ncti\tity‘; transferase  protein afrdno acid phnsphl?ry]alion; Signal Ti-1.48 245
activity; ATP binding; nucleotide binding transduction ; Cell communication
Tic3 ubiguitin-protein ligase activity; zinc jon binding protein ubiquitination T1-1-47 -1.91
DUsP phosphopratein phosphatase activity protein amino acid dephosphervlation Ti-6-509 -1.84
STUBI Ligase activity Metabolism; Energv pathways T1-4-350 -3.14

* The fold change of gene expression is greater than 1.6 is considered significant .

R 2 L RO P X e S H B0 TR R LA (R
BHETRE, TR L HREESAMA XN

W S P A T B

AE. & RFEW, Bk 174 ML B 91 A F Y
EE BEFS3MEEARTY .G - EWRER, T
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XS TEET BEFIHBERNDENEAR I8
KEETWEEE 30, HFTH 11 A7 SAMPR &
RETH.E 19N SAMPS PRk Hif, Hia g 8
RE2. H54 . EF B IMEHBERDE . XHEY
Y RREF ML RR BT8RN
5|, SR I 2 FF 3] X B S5 4 SAMPS ) SAMR1 ¥ 5
THEERER BTXERERSERENEY
FER,ARES SAMPS MR BT A X, Bl —%
BER L AF .

2.3 LHFEXTER RT-PCR £ 3
D 3::

AEFFRT DNA SR TR A9 191 ) cDNA i
HTHEMGERY S &REH xeXHM>9S
HTMENKRERERHAMRESHY T REE
TEAGSESEBNAY . £F SXMER.
MFAX 191 MFFE BT WAL H 5B
TTRTPCRHEHE R BEE R Bt
BRIMALESTE. MUALRBELRSE
FENNOERENEREMR, L8 7 6 17 SAMPS
WP RELAN BEEES XH S FENATL
EEFMXMEERAERAEARIPERH#ATTEH
REEVRIE. $EFHEA#TLHE S RT-
PCR XXM, RAGEM TR I FHEFLMA -
actin BfTK W REWKE  FHEF ST HE, I
H~—(I3—kHFH 4160 N B BERES &
RFEP(E3): 5 SAMRI HEE, X 6 " EE%E 12
A& SAMPE B D 1 &k i, T RS M 1.68
HE 03RS ERRETABFIGS DNA I
HEMER R M T AR LERREEH
HZERETEM,

#3 BEFE 12mon % SAMPS I SAMRI
BEDEANPHRIE
Table 3 Detection and analyses of differentially expressed
genes in the hippocampus of 12-month-old male SAMPS and
age-matched SAMRI by the real time quantitative RT-PCR

SRBELERY

Expression of genef jig/pl)

(rene name Gene differential expression

SAMPS SAMR1

Dnchel 7.29%x10°° 6.23x10°° 4.88
MTCOI 2.52x10°° 6.26x106°° [.68
CSTNI 3.97x10°% 1.61x10°°F 10.3
EPHB6 3.76x 107 4.24x 0"} 3.69
KDELR1I  2.55x 10" 5,29x 10" 2.01
Kpnb3 2.4x10°7 1.09x10°% 8.33

* The calibrator is 4.169 7.

3 i

R SOV o — 80 R I8 o R B R4

EEAE FTAEE BHEANEEE HERR
B P2 BB S R ] AR T iR R A &
R NSO E RNA R S V1% 2
THB.ZEESAMHEURESA KA LR
L REREATHNM B EESERH WiE.
cDNATEFM PCR = = MEBWIELFAE
PIASERE . Pl cDNA bbbl 4 5 K 19 25 46 2
cDNASERE R T 3K15: % DNA BB EE R AW
ST BARENFEIHE", BAEHEUT —&
B R Rl O A 5 FRTiE A B v Ep
R REH AR W T B Tk f{LE
NBEFEGUAORBENERETERS &1 T DNA
REAE -ETEFINMEERESHTBEE
Fe', EHRIRER DNABK B BB, L
T%ﬁﬁﬁf?ﬁc{to
BAMEEMEHERRMTITEENSEE
SRAMEH L. RHIRELH 3 xSSCH
DNAGTEZE LBEBECEEA L, AFEBLL
BEHEFEAY -NREANRSTRES TN, 8
RiE,H 50% DMSO M SR RIS RE
Eb 3 x SSC 3% , F A DMSO {8 DNA A5, {515 S 6 4R
TUAEDNAREE G M S8 454, B 018t T
BN AR 1. 54N, DMSO RIREH M, 5
L ANBE AR R BEIR R 2 B O, T AL 1F DNA
HRBEEMERE. AR TEA Lo
F,509% DMSO RIEMR S HEHE G
MEER RS ES OCHAEOH. &
L S0, BRI A EWEBGELER A
B BB EEK AR RASERS L A
rafmREy— AN BN ARRRAT
SO YIMENRERE BE BEFES SRR TE
THERERMK/NE DNA SR BOESHE, &
RERAGANEEN 45% B H 2C, 84T

I i B AT S A 5%‘1 BHI ;i
Frig GRIE AR IERGE B ,%mﬁﬁiﬁ#ﬁ:u%
REHR,

G R oA B ERET 2E T LA RNA W RH 7,
TEE 5 cDNA BB FBAR IR EERET
RS, A A RNA, LA M poly(A* ) RNA ¥
HITRERRR . Oligo(dT) 3| ¥ M 8 RNA R F
BREH AT /NBEL RNA P RIB S EBEAT
ATE poly (A" VW AEL, M B H R 23
R OUHNES ARKORAZE  RHMELA
cyanine3-dUTP 1 cyanine5-dUTP B # #7 il ¥ $t.
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cvanine IicH JCTP g K| WA, BEE —5
eDNA SRS -3 M G5 MiIEHBAEARS S
A, NS Cv-3 T Cy-5 FRICECE N R H %, 3
ERER - ELHSFREEAZRE. SERERE-
AR AE AT . BAERXREA &R IC
{ amino-allyl-labeled ) #% %, FT 5 Cyanine K XL E B
NHS B5{ NHS-ester) LM 25 & & T Cv-3 1 Ov-5 35
WHR.VER [ C-3 H Cy-5 FRIDBCEMA Y% %
FSRCHAREMERAEERESNIIVRERER
R A8 B 2 TRl 8 TEECE W R 00 2 1R
HWRBREENEENIR . UIANEERBER
HFEE,RIEDEMH AMV MMLY Superscript II RT
F.RKWHRRHAT Superseript I RT & T 5 M
BHAE -

RS0 FRHARERFEEEFFERERS
BOATRBE TR EEMEMESRZE. —HH.
BE LM A E DNA BEERENEGNE. &
T2 FER SR TE 60m] SN T HIT 3
BB R T HEANEL SNsEEERAE
EEWAEES MHef, AL ZAr, AMKEH
NaBH, LA HBHT TEEHAM A EHRE. 5—
HE L TR BT AR & 5 280, v i 4
FESB DNA KL SHEH XM ES B H R
B AERRAF— R BRI T M T E 6 KA
AR R FHESHSITT G5 5 O3 FIEHN .

CHARERMOSTIIRUEFHINI SR ER
LDHAEESY . HROMTERSHSEERET
WML =T R BEREAE K—FFNEFN R
Bb. &4, 08 h EE X BBV, A H
MABAE S P X 0 FF ok, Qi o AR BT Ll Y e s
S R E . BAR G 09R E HR Y — B
KB EAHUNMERIES SR, E@E SN
BRI S T T, A R E Y —
Rk KRS R MR B R E R L
LR MA G RER A E R HATA AT
WEANXESRE, - MRERAE M T ®IE,
FREH OGS REMLEXEERREHE
A, B—f ALY kx|, BESH AT
BT HEHEE N H—E T HERZE5
B U — a8 R ERSRE R BB SR A W B e
T # S B-actin H1 G3PDH #9803 B IH— LR T,
H A o — R A SR i e e R B —
A B B A I R AT O ko B f T B — 1k
TR IR IR IC BRSNS E N E R R

MAEAPH o R B 1+ R i RNA T i £ 78
B - RUEN. S5 CGINFEELME
MEBEE TR EHENNEZE, LREE A
EHAT. - ATREIR,EF
TR LM R R A 2RI .
FRAFREEERN TENEREENERD— £
EERE—LHE PR, KRR TEHERAEN-
actin 71 G3PDH{E #F1T — kA F- LB MEERE
Hi—EEFH KT FENESSFEITERE
MERK®RE BESERELIENRR. AHREHR
KHMTERER M EENBEE KT RN
SRR REMMTRELEHE R RIE
BEAR. LR ATMMEEVEPEESELER &
EEER, T TSI 6 KRR, X FAE
T7 G5 5 Cy38Ri0M B, B 5 B —Zom ¥l
ENAHEREAER.

BE. AU ER T E S RT-PCR 58
IET HARHIER) cDNA SR EMES KRB
HOAFTERMEERRABEATESE. &T
A RARREAEANREOMERREAELE
HEMm AL AT LA R AT T i M R
AAXERLH R SRELAXOHSIRITHRR
MAEEA, Rt uT B T iE sy X R R R AR
I FTHET 0 AR G B 5T, AR BRAA C £  RHR T
75 AD BRI FHURILL B AT AD W
b KRR IKEESETAE FETRBN T T
Pl AMAF EHAHRBETHA L LR, WMAZ
MRS 2 A% 6 JTIA R 12 A& SAMPS Hl SAMRI
BOMNERNEREFER VLB RT SAPS ji
EAU R0 e v =R A 5 FALE ; #
FHZ R KR = 81 41 42 8 BB (Huperzine A) 13K
EEKTHRE L ARBEZOW) AKBEDR
(BW) J8.L 7 (TXF) &M 3 H (HL) 5 IHATH
(DSS)AT SAMPS 5 DRI L Rk p 2w, B 5%
Morris /K # 2 { Moms water maze ) . 5 % # ( shutile
box) (B & (step down ) EEEE (step through) (8T
HOLTP) At SAMPS i S I Z W Kikmgrm . B
i 2B I B fE e h 2 &/ iR AD 97
SR EAREIT AD (R I 4 T A G 80 AR 52 1

B O AWAcHEFESHIERALEASFET
FREA B HE NI R F )8 &2 e Ras
B b AT A
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