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RT-PCR system #f 17 — 0 ¥ RT-PCR ¥~ 1.
GAPDH L N5l 94 5k 5 AAGCCCATC-
ACCATCTTCCA 3 Hl 5 CCTGCTTCACCACC-
TTCTTG 3, #3BeA % 580 bp; cfos b F
Wal¥r w5 CAACCGCATGGAGTGTATTG
3 HS GGAACACACTATTGCCAGGAA 3, 444
FBCK Tl 231 bp; hsp70 BRGS0k S
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CGAGTTCACACACTGG 3, ¥ 8 F B KJE RN
301 bp; S100a8 L R 514 43 %l b 5 GCAA-
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TCACCAACAC 3, ¥ Bl H 233 bp; MIR-
30 LRSI A 5 CATCATTCTAGGCGA-
TATCACAA 3 F1 5 TGCAAATTAGCTCTTACG
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AGCA 3 Ml 5 AGAAGAGCCTGATGAAATGGA
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P88, LR RE o ATy A R B, R B
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Fig. 1 PCR identification of positive clones
M: 100 bp ladder; I~ [7: PCR products.
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Fig. 2 Results of reverse Northern blot

(a) Sham operated: (b) lschemic preconditioned. PCR products of

positive clones were doted onto the nylon membranes duplicately. Then
the duplicated membranes were hybridized with equal [u-nl"] dCTP
labeled ¢DNA probes from sham operated myocardium or ischemic
I'Irl‘.l'()ﬂ(lil illlll‘.d T]I}'("'{u'(lilll“ rl".:'iIIl".('l i\"(".l)', 'l‘ hﬁ I'I'Hf[l]l)r:l"(".h' were w il—'!'hlfll
1111('(‘"' l‘.qllill ('()I'!(lil illll {lllll were Hx[ll]h'ﬁ{l uguin:-it |h{f same x‘ I'El}' ri]lll rﬂl'

1 day.
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Table 1 The catalog of known genes up regulated in ischemic

Category

Caleium

Cytoprotection

Proliferat ion

Transeriptional

factor

Translation

M etabolism

lon channel

Structure

Inflammat ion

Others

preconditioned myocardium
Identification

Calmodulin

Ca™ - ATPase (Atp2a2)

S100 caleiunr binding protein A8 (S100a8)
DnaJ (Hsp40) homolog

Heat shock protein 70

Norr canonical ubiquitin conjugating enzyme 1
Ferritin subunit H

ADP ribosyltransferase ( Adprt)

Cellular apoptosis susceptibility protein
Growth arrest specific 1 (Gas 1)

(- fos

Ets avian ervthroblastosis virus E2 oncogene
homolog 1 (Ets 1)

Serum/ glucocorticoid regulated kinase ( Sgk)
Putative hypoxia induced gene HIG 1

Ribosomal protein 1.3

Ribosomal protein L.23a

Malate dehydrogenase like enzyme ( Mdh 1)
M al[ll]'\"} Cﬂ."\ &](—x‘u]'lxlxv\"]w-u-!

F-O- AT Pase subunite b

Chloride intracellular channel 1 { Clicl)
Cytoplasmic gamma isoform of actin

FATZ related protein 2

Histone H2A. 7

MHC class I RT1. Ae heavy chain precusor
Thymosin beta like protein

A disintegrir like and metalloproteinase with
thrombospondirr motifs 1 (ADAMTS1)
betar globin

Coatomer protein complex, subunit zeta 1 ( Copzl)
TAR DNA binding protein ( TARDBP)
Integral membrane protein CIk3

Table 2 The novel genes ( ESTs ) up regulated in ischemic

preconditioned myocardium

Clone 1D

MIR-30
MIR- 186
MIR-27
MIR-24
MIR-40
MIR-43
MIR- 85
MIR- 87
MIR-8
MIR-34
MIR-197
MIR-91
MIR-159
MIR-210
MIR-55
MIR-71
MIR-9
MIR- 88

GenBank accession number

dbEST 1D

BQ609970 12754874
BQ609971 12754875
B(Q609972 12754876
BQ609973 12754877
B(Q609974 12754878
BQ609975 12754879
BQ609976 12754880
BQ609977 12754881
BQ609978 12754882
BQ609979 12754883
BQ609980 12754884
BO609981 12754885
BQ609982 12754886
BQ609983 12754887
BQ 609984 12754888
BQ609985 12754889
BQG609986 12754890
BO609987 12754891
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2.4 RTPCR #1 RNA EDiFit—HIEE BRI

ML S (R R AT 3k S AN HEAT RT-PCR 43 #F
(F 3), ATk 2 AT RNA ELESHT (B 4), 3
St 7R T R DR A S it PO W 4 LA T R A ek
W, BE—PUESE T R SEPAE K RO LR I FUE
N A .

SI/RSI/RSI/R SI/R S IR
M 1 2
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300 —
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Fig. 3 Changes in gene expression analyzed by RT PCR
M= 100 bp ladder; S: RT-PCR products of sham operated myocardium;

I/ R: RT-PCR products of ischemic preconditioned myocardium; 7, 2:
cfos: 3, 4: hsp?0; 5, 6: S100a8; 7, 8: MIR-30; 9, 10: hspd0.

S100a8 V[[R"-l
S I/R ’*a .UR S I/R

a:‘ «18 S RNA *’ "-—IHHR\A

(a) (b) (e) (d)
Fig. 4 Changes in gene expression analyzed by Northern

"\IR

blotting
(a) and (¢): Northern blotting: (b) and (d): methylene blue staining
of total RNA as loading control . S: sham operated myocardium :

I/ R: ischemic preconditioned myocardium.
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BEREA (CaM) . J— 2637 W LI IE I o fos
etsl + sgk + higl 250781 SR PR £E FRANT 1 38 ok SC PR
o I AR A — AN T S W T AT D ST A K
.

FRATII I 3 Y 55— 28 2 Jn Ak PR 5 0 L Bk il
B KRB ARG, XL ] b AL LA
PAVELRAPHUBI ALK #B4Y. W0 S100a8 & —Fl Ca™
S5 A, TR . A . B
JOLA B B0 | R 4 i Ak, fERFEA NP RIE L
W, BAPURE RS EY DR RE G E, i HAE R
JiE S VT S100a8 1035 P [) 95 2R AR mT LU ik S 1R
AR A ARV PR [R) U5 2R AR, Iy T mT R A
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Identification of Genes Up- regulated During Myocardial
Ischemic Preconditiong in Rats’

YUAN Can, LU Qing-Lan, CHEN Guang-Wen, LIU Ying

. . . . . ., .
WANG Yao Ling, LIU Har Jun, ZOU Jiang, XIAO XiarZhong
{ Department of Pathophysiology, Xiangya School of Medicine, Changsha 410078, China)

Abstract Brief periods of ischemia can protect the heart from a subsequent longer coronary artery occlusion, the

phenomenon called ischemic preconditioning.

The mechanism of ischemic preconditioning are not well

understood. A number of genes have been shown to play roles in cytoprotective effect of ishemic

preconditioning, but there are clearly many missing elements to be found. Suppression subtractive hybridization

was used to construct ¢cDNA libraries enriched for genes uprregulated during ischemic preconditiong. After being

confirmed by reverse Northern dot blot for differential expression, the selected genes were sequenced and

searched in GenBank for homology analysis. M any nuclear-encoded genes that were up regulated during ischemic

preconditioning participate in cytoprotection. The 18 novel ESTs were banked into GenBank with accession

numbers. The specificity of this response was confirmed by RT-PCR and Northern blot. Understanding the

genes upregulated during ischemic preconditioning may open new avenues for therapy in ischemic heart disease.

Key words myocardial ischemic preconditioning, suppression subtractive hybridization, gene expression
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