B ZEBE K ¥ %R

Acad J Sec Mil Med Univ 2006 May;27(5) + 493 -

S
ERSH AL 2 BERFRSERAEMRGEBEXERREER

HEm L R L NERY
(. - FEER¥PRKMEERNSWER, E#E 200003;2. 4 B K2 FH RS /EME TR, B 200433)

(HE] a@Q:NAXANHEALR2ABRFED FHFAR) EH 1 EF A K WA L AR A A X 2 B &K 2
FHEFIRTHNLENH., FE:2HHCys M Cy3 AATEM T LA A ERXREE IR A =5/ E %t B4
=5 FEM A4 W mRNARIBREH A5 HA A ERFINE AR A E S A AT LR AL TH R ERE T ENK G2
#r, %%ﬁ%éﬂ%%%‘k W, )t f ik 45 & & £ F %k 8y FOXC2 2 B Al Northern B #F 3 # AT H3E, 4 F: IR AfE

FEABAZEEREN Q2 A ZREXCHEFN EPEHRAAAREF 05 XA E N ERS £, KABMKNERS 4,
Nonhemfwuiﬁ;ﬂlRéﬂH)xumRNA% FEAG,EEESAAMER -5, £ IRNEAFS RIS, FOXC2

A 2 B ERR IR L
[KEIR] EXZETBRF I 00, B%&%%Mm ¥R ,2 B FOXC2 £ F
[(RFEHZES] R587.1 [XEkdRIZEE] A [XEHS] 0258-879X(2006)05-0493-04

cDNA microarray in screening of differentially expressed genes associated with lipid metabolism in adipose tis-

sues of patients with insulin resistant type 2 diabetes mellitus
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[ABSTRACT] Objective: To study the differentially expressed genes associated with lipid metabolism in adipose tissues of pa-
tients with insulin resistant (IR) type 2 diabetes mellitus(T2DM), in an effort to explore the mechanism of IR. Methods: mR-
NA from the omental adipose tissues of T2DM patients (#=5) and normal controls (7=5) were reversely transcribed into cD-
NAs with the incorporation of fluorescent dUTP (cy-5 or cy-3) to prepare hybridization probes. The mixed probes were hybrid-
ized with a cDNA microarray containing the target genes. The results were scanned and subjected to computer analysis to search
for the difference between the gene spectrum of T2DM patients and normal controls. The differentially expressed gene,
FOXC2, was verified by Northern blot. Results: Eighty-two differentially expressed genes were identified between these 2
groups, with 10 associated with lipid metabolism, including 5 upregulated ones and 5 downregulated ones. Northern blotting
confirmed that the expression of FOXC2 mRNA was increased in IR group, which was in accordance with the result of cDNA
microarray analysis. Conclusion: The pathogenesis of IR is related with lipid metabolism and the FOXC2 gene may be a candidate
gene of IR.
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Tab 1 Comparison of general data of 2 groups

Index IR Control
Age(year) 62.4 £5.6 61.6 +£6.3
BMI 25.4 +£2.2 25.9 +1.9
WHR 0.91+0.12 0.8940.13
FPG(cy/mmol « L™1) 7.8 £1.3"% 4.4 £0.2
FINS(zp/mU « L 1) 13.9 +£2.3" 5.8 £0.7
HOMA-IR 4,66+0.64" 1.33+0.15

BMI: Body mass index; WHR: Waist-to-hip ratio; FPG: Fasting
plasma glucose; FINS: Fasting insulin; HOMA-IR: Homeostatic

model approach-insulin resistance; * P<C0. 05 ws control group
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Tab 2 Downregulated genes related with metabolism in adipose tissues

GenBank 1D Description Symbol Average ratio
BC012142 Clone MGC:20253 IMAGE 4647654 - 0.298
NM_019101 Apolipoprotein M G3A 0.320
NM_022977 Acyl-CoA synthetase long-chain family member 4, transcript variant 2 ACSL4 0.424
NM_001444 Fatty acid binding protein 5 (psoriasis-associated) FABP5 0. 449
NM_000237 Lipoprotein lipase LPL 0.778
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Tab 3 Upregulated genes related with metabolism in adipose tissues

GenBank ID Description Symbol Average ratio

NM_004092 Enoyl coenzyme A hydratase, short chain, 1, mitochondrial, nuclear gene ECHSI1 2.425
encoding mitochondrial protein
NM_000270 Nucleoside phosphorylase NP 2.618
NM_005251 Forkhead box c¢2 FOXC2 2.890
NM_001354 Aldo-keto reductase family 1, member C2 AKRI1C2 3.372
V00238 Glutamine PRPP amidotransferase, complete cds GPAT 6. 734
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Fig 1  Northern blotting analysis of
FOXC2 gene in omental tissue
A:Expression levels of FOXC2 gene in ometal tissue; B: Expression
levels of GAPDH gene in ometal tissue as an internal control; D1-D4

represent omental adipose tissues of IR; N1-N4 represent normal o-

mental adipose tissues
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