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[ ABSTRACT ]
verified by qPCR further.

Atherosclerosis;  Vascular Aging; Metabolism; Gene Microarray

Aim To screen the genes that were related to atherosclerosis and ageing through the gene chip, and
Methods Expression profiling of thoracic aortas of rats at 3 to 28 months of age was ana-
Then these genes in rats were detected by realtime PCR, and the carotid artery morphology change was

Results

lysed by array.
observed by microscopy. We got 155 genes (157 gene probes) that differentially expressed during the rat ag-
ing, and 39 genes which responded to caloric restriction (CR) and high calories (HC). These genes involved in glyco-
metabolism, lipid metabolism, cell adhesion, oxidation, etc. ~qPCR result showed that CR can induce significant expres-
sion of several genes, including Ldha, Gyg, HE2, Slc2a4, Dlat, Pex19, Cyld, Psmb4, and down-regulate Veaml , Icaml
F2r, Tinl, Cyb5r3, Hspdl, Acurll and Bgn expression, while the HC played opposite effect, which were consistent with
Conclusion  There is

the results of cDNA microarray.  The carotid artery became markedly thickened after HC diet.

a group of genes that play a cross-talking network during vascular ageing and atherosclerosis, which expression responds to

CR or HC and may be a consequence of atherosclerosis.
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Figure 1. Screened and dealed with the gene chip
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Table 1. Primer sequences

L7 POEA s EE7boNa ]l

Gapdh F:5"-GGATTTGGTCGTATTGGGC-3";R:5'-GCTCCTGGAAGATGGTGAT-3’
Aldh5al F:5"-AGGACTGATCTCTTCAGTGG-3";R:5"-GATATTCGTCAATGCCATAC-3’
Ldha F.5'-CTGTCTCTGAGACACACTGC-3";R:5'-CACACTGGAGCCAGGTTATA-3’
Gygl F:5"-CTTGCCATTTGTGTATAACC-3";R:5'-CTCTGGGTGACTCACAATTG-3’
Hk2 F.5'-TCAGAACTGCGAGATTGGT-3" ;R:5'-GTTCGGATGTCATTGAGTGT-3’
Ptkp F.5'-CAAACATGAGGCGTTCTGTG-3";R:5'-CCCACTGGCTGACTGTTTTA-3’
Slc2a4 F:5"-GGTCACATACCCCTCATTCC-3";R:5'-AAGTATTCTAGAGCTGAGTC-3’
Dlat F.:5'-GTGTTCATTATCACATGGTG-3" ;R :5'-TCAGATTTGCCTCATGCTAA-3’
Tkt F.:5"-TTTCGGTCGGTCCCTATGT-3" ;R:5'-TGGTCGTCCTTGCTCTTCA-3’
Vcaml F.:5"-GGTTGACTTTCAGGTACTAC-3";R:5'-TCCTGATGAAGAAACACGTC-3’
[cam1 F:5"-GTAAGTTATTGCCTAGACCC-3";R:5'-CTGCTCGTCCACATAGTATT-3’
F2r F:5"-GGTTAACTCTGTTCCTGTGT-3" ;R :5'-CACGAAAGTTCACAAGTGCA-3’
Tinl F:5'-GACTCCAAGTGCCTTCGCAC-3";R:5'-TGCTGGCAGGTTGGAGCAGC-3’
Pex19 F:5'"-TAGAATCCTTGGTTCAGGAA-3";R :5'-GGAAGAGTAGAATAGACCTG-3’
Cyld F.5"-TAGAGGTGGGCTCACTGGC-3" ;R :5'-GGGCACAGGTGAAATAGCG-3’
Cendl F:5'-GAGTCTTGAGTCTGGCACAT-3";R:5'-CATACTTCTTCTCTCACATC-3’
Mrps31 F:5"-GACAGAAGGTCGAGCATATAG-3";R :5'-GGTACAGTAATCAACACAGG-3’
Ivnslabp F:5"-GATCACAACTGTAGGGAACA-3";R:5'-TTGTGTAAGGGCTCCACTCA-3’
Gas5 F:5"-GGTGGAATCTCACAGGCAGTT-3";R;5'-TCTGGCTTCCCATTCTTGT-3’
Psmb4 F.:5"-GTGCATACTTGGCTCAGCCT -3';R:5'-GGTCTGTGCTGACAGTGGTC-3’
Psatl F:5"-GGCATGATAGGCCGTGTTTA-3";R :5'-CCATTTCTTCTACTTGTGGC-3’
Lrpapl F:5"-AGCAAGTGTAGCTGTCACCG-3";R:5'-CTGTACATAACATTTCCAGTGAC-3’
Cyb513 F:5'-GTGTAGAACGGTGCCACCAC-3";R:5'-CGGGGTTCTCGAGGGTGATG-3’
Hspdl F:5"-AGATGAGACCAGTGTCTCGG-3";R:5'-GTAACAGCTACAGCATCGGC-3'
Gatab F.5'- CGTACCACCACCACCATCA-3";R:5-CCGACAGGTCCTCCAACAG-3’
P2rx4 F.5'-CAGTGACGCCTAAAGTTACA-3";R:5"-GCTTGGCAACCCTGAGTATT-3’
Inpp4a F:5'- GCATGTACCGCTTCCCAAC-3";R ;5 -ATGGAGGTCAGTCAGGTTC-3’
Fzdl F.5-ACTCACTTTAGTTCTCCATG-3';R:5'-CATTTAAGGGTATGACAGAC-3’
Notch3 F:5"-CGACATACCAAGCCTACCC-3";R:5'-GTTCGCAGTGACTACCCATAC-3’
Nuprl F.:5"-CACCTTGCCACCAACAGCC-3";R:5'-CGACCTCCACCGACGACAT-3’
Bgn F:5"-TTCACAGGTCTCTGGCCAGT-3";R:5"-TCCTGGACAATATGGATAGG-3'
Acvrll F.:5"-CGGCTTAGTGCTATGGGAGAT-3";R:5'-CTGCCAGTCGGTTAGGGAT-3’

Geom mean of intensities
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Figure 2. Screening of related genes from thoracic aortas in CR & HC
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Table 2. Function clustering of screened Genes

FBR FEF 1D B[R b 2% s ® %
GIENL
D AF030358_g_at Cx3cll Immune response
C D88250_at Cls Innate immue response
F X58830_at Bmpb6 Immune response
E rc_AA874803_at Cxcll4 Immune response
E X54793_at Hspdl Immune response , response to hypoxia
F M81642_at F2r inflammatory response
200 L 285 A
F X63722c¢ds_s_at Veaml1 vascular cell adhesion molecule 1
F M84488_at Icaml vascular cell adhesion molecule 1
F rc_AA894092 _at Postn periostin, osteoblast specific factor
F X05834_at Fnl fibronectin 1
F S61865_s_at Sdel syndecan 1
F rc_Al008638_at Mfge8 milk fat globule-EGF factor 8 protein
F M14656_at Sppl secreted phosphoprotein 1
F U58858 _at Jup junction plakoglobin
F rc_AA800962_at Tinl talin 1
E MI12112mRNA#3_s_at Agt Blood vessel development
B rc_AI231472_s_at Collal Blood vessel development
1K=3
F M12112mRNA#3_s_at Agt Blood vessel development
B rc_AI231472_s_at Collal Blood vessel development
F U17834 _at Bgn Blood vessel remodeling
F L36088_at Acurll Blood vessel morphogenesis
F S54008_i_at Fgfrl Blood vessel morphogenesis
F S76511_s_at Bax Blood vessel remodeling
F AF022136_at Gjas Blood vessel morphogenesis
B
A M68971 _at HE2 Glucose catabolic
E D28561_s_at Slc2a4 Glucose transport
F U96130_at Gygl Glycogen biosynthetic
E 134821 _at Aldh5al Glucose catabolic
F re_Al145931 _at Gne carbohydrate metabolic process
E M54926_at Ldha Respone to glucos stimulas
F M18330_at Prked Response to glucose starvation , import
E M59460mRNA#2 _at Pygl Glucose homeostasis
E AB012933_at Acsl5 Respone to glucos stimulas, nutrient
PR
F X51529_at Pla2g2a lipid catabolic process
F 1.34262 _at Ppil lipid catabolic process
E U89529_at Sle27al Lipid transport
E AB012933_at Acsl5 fatty acid metabolic process
YAl
X02904 cds_s_at Gstpl glutathione S-transferase pi 1

E rc_AA963839 s_at Cyb5r3 cytochrome b5 reductase 3
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Figure 3. mRNA expression of related genes from thoracic aortas under CR & HC
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Figure 5. The diagram of metabolism and key genes
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