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4-Vessel Occlusion
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2. 4-vessel occlusion REE 58 Q4

4-VO B9 Pulsineli (1979)9] W8-S MFE AL
AT 8FE v A17]7] 98] stereotaxic apparatus
o PN B E J|EOE 9 HIYE 30° AHA
AA B2 AAZANIL I} JFHE v 7]
(Ohameda VMC./Boc Health Care, Cyprane, UK)$
E2Y conel® GAAAT vEE Agdl F29
Aa9 ERAA(AL 0%, A 30%) THE 5 %
isoflurane®. 2 3} 1 Fo| &= 15% isofturanc®.Z A&

$AART.

Y Fedd 2L AFE AN FHE
A 9A AF(EE) FAE Fest] d3d £
s AT FRE FYE e HEE fust
I ARARE F Y= FAYS 1YL HIRE A
AERY 82 FHety] st HE HFEOEE
trachea, esophagus, external jugular vein, common

carotid arteriesE9¢] $X3Y FEOZE cervical,
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3. Total RNA extraction

Ischemia/reperfusion g+
2 AW F,
# 7]

2 2A|7F BAIZY, 24A]7F, 48A

379 —,—7H—§— H brains DEPC A
*}30}@1 A& nE AAzg WL
VAN o A M2 sicet $3 AA) AoE
FAA F& W7 Ao, oAE &4H9
homogenizationA| A 7}5F2 TE T H%23F 100mgH
1ml®] TRlreagent (molecular probe)E ¥ AL A 5
B 59 9719 02 volumed) chloroforme 3

}:i
T
=

_’_6

7FstE 15% Z9t vortexing@§ AF&ol| 5-1587F HHX
Aok T3 4C, 12000g0 A 1587+ QA5 5t A

=R N2 S tubeE SAThH TRIreagent Iml ¥ 05ml
7919 isopropanots H7F F AFEelA 51087 HA
T 4T, 12000g9)4 887 FAEE S RNA JAE
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4. Microarray probingt scanning

100ug total RNA (X 2-5ugq mRNA)&d 5
9 dt oligomerE H7tste] 70CAAM 1087 ¥ A]J
T gL ¥ &gt RNAL A 25019 Superscript
II revers transcriptase (GibcoBRL), 104 $] 5Xreaction
buffer, 549 DTT (01M), 549 10XdNTP5mM
dATP, dCTP, dGTP,; 2mM dTTP), 2ul®} fluorescent
nuclectide (FZE % 10nM Cy3-dUTP or Cy5-dUTP)
£ F7hste] 5049 HREAE wHEo] ITCOA 2A7H
HHS A AT o] wheole] 649 3M NaOHE H7}8Ho]
65Col A 30% WHEAIA unlabeled RNAS WA AIZTH
o] §hedel) 3049 IM Tris-HCl (pH75)9 124 9]
IM HCIZ #H7lste] F8AZTh Biospin 6 column
(Bio-Rad)& AFE8}o] unincorporated nuclectide$} salt
Z AASAT Cyb probest Cy3 probed FFH 4
Microcon 30 (Milipore) 2.2 3 & &},

Hybridization solutionE-& probe®t 41¢] chamberd] ¥
o] 50Co)A 16417+ hybridization Rt} 122 drain7}
A o)
scanning 3t Tk 2# 2 Imagene (Biodiscovery) 2.2 #
Akt (Fig. 1).

-

¢

2 scanner GMS 418 (genetic microsystems) &

Il 2t % &

40009719 rat FE §A7 (EST gene)7t FAAH
DNA chip ©]&381A 4-vessel occlusion ischemiaE 9
o7 ratd] Ho digt FHz Fd AFE &3
Ischemia/reperfusions Y271 HollA A|7it) HE total

=2 —"s

RNAE Ef 5o DNA chipl & 43 (Fig 2). 1
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Fig. 1. cDNA microarray schema.

Fig. 2. ¢cDNA microarray expression patterns of brain slice which was induced cerebral ischemia compared
with the sham group (shown in pseudocolor representation).
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Fig. 3. Correlations between the expression results of DNA chips obtained from brain slice which was
induced cerebral ischemia compared with the sham group. (A) 2 hours (B) 8 hours (C) 24 hours

(D) 48 hours post 4-VO ischemia
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Fig. 4. Number of regulated genes at each time point. The

number of genes that were up-regulated (solid bar)
by at least two fold or down-regulated (open bar) by
at least 1.25 fold at each time point are shown.
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Fig. 5. Cluster image showing the different classes of gene expression profiles. Forty hundred genes
whose mRNA levels changed in response to 4-vessel occlusion ischemia were showed.
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Table 1. Five most highly up-regulated genes. The right-hand column gives the ratio of mRNA for 4-VO ischemed brain to sham

brain at the time point of five highly up-regulation.

2 hours
GeneName ratio
R.norvegicus MYR1 mRNA for myosin I heavy chain 137
Rattus norvegicus vesicular transport protein rvpsd5 mRNA 104
Rat mRNA for ATP-sensitive inwardly rectifying K+ channel, BIR(Kir6.2) 9.9
Rattus norvegicus GTP cyclohydrolase 1 feedback regulatory protein mRNA 8.2
Rattus norvegicus TFIIA small subunit mRNA 7.8
8 hours
GeneName ratio
autoantigen pericentriol material 1 (PCM-1) mRNA, human 8.7
EPO(Rattus norvegicus mRNA for erythropoietin precursor) 6.9
BMP IA receptor, rat 59
R.norvegicus NTF2 gene 54
hybrid protein(ubiquitin-like P.), rat 5.3
24 hours
GeneName ratio
Rat mitochondrial fumarase mRNA 26.0
Rattus norvegicus mRNA for MEGF2 224
Rattus norvegicus pyruvate dehydrogenase kinase 2 subunit pd5 (PDK2) mRNA 213
Rat insulin-like growth factor binding protein 5 (IGFBP-5) mRNA 19.2
Rat unr mRNA for unr protein with unknown function 17.8
48 hours
GeneName ratio
Rattus norvegicus cyclophilin B mRNA 45
Shh(M.musculus (C57BL/6J) Shh) 4.4
histone H3.3 pseudogene(MH-921) Mouse 4.0
Rattus norvegicus mRNA for UDP-glucose dehydrogeanse 3.8
Rat mRNA for argininosuccinate lyase 3.8
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Table 2. Five most highly down-regulated genes. The right-hand column gives the ratio of mRNA for 4-VO ischemed brain to sham

brain at the time point of five highly down-regulation.

2 hours
GeneName ratio
R.norvegicus messenger RNA for preproelastase (pancreatic elastase 1) 0.4
Rattus norvegicus mRNA for AF-9 05
Rattus norvegicus protein inhibitor of neuronal nitric oxide synthase (PIN) mRNA 0.7
Rattus norvegicus protein tyrosine phosphatase 2E1 (PTP2E1) mRNA 0.7
Rat prion-related protein (PrP) mRNA, 3’ end 0.7
8 hours
GeneName ratio
Rattus norvegicus cysteine sulfinic acid decarboxylase mRNA 04
Rattus norvegicus CaM-like protein kinase mRNA 05
Rat mRNA for transthyretin 0.6
Rattus norvegicus postsynaptic density protein (citron) mRNA 0.6
AUH mRNA, human 0.6
24 hours
GeneName ratio
Rat mRNA for transthyretin 0.2
Rattus norvegicus beta defensin-2 mRNA 0.1
37kd protein, rat 0.1
Rat calcineurin A alpha mRNA 0.1
Rattus norvegicus CaM-like protein kinase mRNA 0.1
48 hours
GeneName ratio
ribosomal p., L15, rat 0.1
clathrin assembly p., rat 0.5
ribosomal DNA, human 0.5
Rattus norvegicus cysteine sulfinic acid decarboxylase mRNA 0.5
testis-specific farnesyl pyrophosphatase synthetase 05

Ho HEAY &9 AL ZE o 7HA7E A
Adoe d8 4 ARFA AAHIE 4L
apoptosis7t AZAMEL Atde] FQ3 9¥Z FLH
tf B AT oxidative stress®t #HER &AL
ddo] F7MH e Re FEE 471 YA HA AR
AEo dI3 S524S & aldehyde dehydrogenase
(ALDH)7} 185 Hd 328j0)d 718 228 4
AN 0.1, glutathione synthetase?] 1.5, thioredoxin
reductase”} 19%] Z7P", xanthine dehydrogenase 1.24)
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