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[ABSTRACT]| Objective: To establish the gene expression profile during early period of smooth muscle cell(SMC) proliferation
in macroangiopathy in diabetic rats with spontaneous hypertension. Methods: Spontaneously hypertensive rats (SHR) were
taken as control and a hypertensive diabetic rat model was established by streptozotocin (STZ) injection in SHR. The total
RNAs were obtained from intima-media of thoracic aortas in 1-week, 2-week and 4-week hypertensive diabetic rats separately.
The mRNAs from SHR and hypertensive diabetic rats were reversely transcribed into the cDNAs. The 2 probes were then hy-
bridized to the cDNA microarray containing 4 096 full length genes from rats. After high-stringent washing.the cDNA microar-
ray was scanned and analyzed by computer image analysis. Bioinformatic analysis of altered gene expression was performed to
find out the possible genes related to diabetic macroangiopathy. Results: A total of 321 genes were screened out in 1-week hyper-
tensive diabetic rats,with 160 genes down-regulated (ratio<C0. 5-fold) and 161 up-regulated (ratio™>2-fold); 414 genes were
screened out in 2-week hypertensive diabetic rats with 128 down-regulated and 176 up-regulated; and 403 genes were screened
out in 4-week hypertensive diabetic rats with 202 down-regulated and 201 upregulated. The effective genes were divided into 8
groups by cluster analysis. Thirteen known genes were up-regulated in all 3 kinds of hypertensive diabetic rats, among which
CD74,1r f1,GAP43 and CD36 had a steady increase and were related to cell proliferation. Furthermore,CYP2E1 gene was obvi-
ously up-regulated (ratio for the 1-week rats was 34. 54,2-week was 24. 82,and 3-week was 33.57). Conclusion: The gene ex-
pression profile based on cDNA micrioarray can be used for screening genes related with diabetic macroangiopathy. It is found
that CYP2E1 might be an important gene responsible for proliferation of SMC in diabetic macroangiopathy.
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0. 2%SDS 7K J 0. 2 Y i AL A AL B 10 min, B
T A,

1.5 ZsAeskik M SLPE R 2% 38 B A 4 B E
95 CAPEIG B T2 38 M L I AR & 3841, 24 28 %
BN LI A, THIR 4SS N 60°C 4258 16 h, %
JI R 2 X SSCH4-0. 2% SDS, 0. 1% X SSC+0. 2%
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Fig 1 Scanning results of hybridizing signals on gene chip in hypertensive-diabetic rats and spontaneously hypertensive rats

A: In 1 week hypertensive-diabetic rats; B: In 2 weeks hypertensive-diabetic rats; C: In 4 weeks hypertensive-diabetic rats

2 BEERZEHSE

Fig 2 Scatter-plot of differentially expressed genes in hypertensive-diabetic rats and spontaneously hypertensive rats

A: In 1 week hypertensive-diabetic rats; B: In 2 weeks hypertensive-diabetic rats; C: In 4 weeks hypertensive-diabetic rats
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Tab 1 Eight cluster models of 3 349 genes

< Non- . . . Clusters  Ratio
Cluster diabetic Logratio 1 Logratio 2 Logratio 3

size (€ZD)
1 0 —0.0656 —0.8481 —0.173 4 449 13
2 0 0.376 2 0.584 0 0.378 5 717 21
3 0 —1.387 1 —1.0019 —0.508 8 189 6
4 0 0.117 5 0.152 0 —0.7651 533 16
5 0 —0.0428 —0.041 8 0.156 9 1108 33
6 0 —0.3150 —0.9981 1.923 8 73 2
7 0 1.129 2 2.878 4 1.797 4 52 2
8 0 1.423 4 0.359 8 0.174 1 228 7

FEFE S B 22 S L Rk g v, 1 IR A 321
RN EREL, TEEPHERTAAHXRER
Bel-2 . Bel-1, Bax-a \ Bad . p53 ., #K 7 F5 H Hsp8.,
Hsp70,Hsp90 JLE L # SOD . 441 (i S, 24
Sk RN AR AN AT % A (RGBT
Z R IS R B AR S R R T | TR B A i il 45 TR
TR, AMEBIE A RAERKKN T2 KERBER
WRFEZER B EEBHELTIEH, DNA &8 K%
EAEHEIL T, DNABEEA XKL, 2 4
B 22 57 ek JE I ZE R e 0 L IR 1R A OG5 5
W EH MAPK . RafA . JAK . AMP ¥ 75% & H 4 i
IGF-1.IGF #5541 . FGF k% £k FiM, 4 A
25 57 3% 3k 56 I 28 3 B 7E 40 i 26 B oy T
ICAM, VCAM-1, FAK, 41 i & # & A @ Cy-
clineD1,CyclineG , 4 5 #H 5 #% $1 it PCNA LA S 4
MlERE e WS E N FERB R iR,

K2 ZHLEERIE (ratio>2) WEMEE

Tab 2 Up-regulated known genes in all 3 time-phase rats

GenBank_ID Ratio 1 w Ratio 2 w Ratio 4 w Definition

NM_013069 2.01 2.18 3.3 Rattus norvegicus CD74 antigen(CD74), mRNA

U30789 2.08 3.73 2.07 Rattus norvegicus clone N27 mRNA

NM_012591 2.52 2.65 7.11 Rattus norvegicus interferon regulatory factor 1(Irf-1), mRNA

NM_031834 2.54 2. 44 7.03 Rattus norvegicus minoxidil sulfotransferase, mRNA

NM_022393 2.75 3.23 2.55 Rattus norvegicus Gal/GalNAc-specific lectin, mRNA

NM_017073 2.98 4.29 4.02 Rattus norvegicus glutamine synthetase , mRNA

NM_017195 3.19 3.51 7.69 Rattus norvegicus growth accentuating protein 43(GAP43), mRNA

NM_031561 3.31 3.42 4.63 Rattus norvegicus CD36 antigen(CD36), mRNA

D88250 3.34 3.28 2.93 Rattus norvegicus mRNA for serine protease, complete cds

NM_017320 3.39 2.67 2.72 Rattus norvegicus cathepsin S, mRNA

NM_012792 3.47 2.74 2.93 Rattus norvegicus Flavin-containing monooxygenase 1, mRNA

NM_031531 7.35 12.72 3.52 Rattus norvegicus Serine protease inhibitor, mRNA

NM_031543 34. 54 24. 82 33.57 Rattus norvegicus cytochrome P450, subfamily 2e1(CYP2E1), mRNA
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R—E,
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K CD74.1rf-1,GAP43.CD36 ,CYP2E1 % 5 %
FE DR AERE PR G KIS VSMC A 5 25 v 36 1k 8l
FIA X KL [N 14 55 A A G 5 A A ) A O AR DG
CD74 ( MHC class [[ -associated invariant
chain) J& T 2 7Y 5 B 3% 1 A2 4K L % B 5 4 i i % 417
il K MIF B =% F ), Leng 5 IAH MIF fg
454 CD74 REEAM 450 B, W0 M A5 518 5 8-
MAPK {55 &4 , #F 1 {2 2 40 L3 5 . 5T CD74 $it
TRRE 2 30 22 % 1 i R i R A A Y 1 A

Irfl (interferon regulatory factor-1) &—32% DNA K
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KREY 8 . GAP43(growth associated protein 43)
R Wl R 25 A £ P B 7 il 2 O i O AR K R
ol o] B 1 AR EAERAS . Gutmann %R
BEPRES R oAl T R BT R AN M AR kPR R R, kB
GAPA3 35N V8 B il 2 S5 e 20 i 2% 1) 3 B BE )
CD36 (collagen type ] receptor, thrombospondin
receptor) J& —FP7E B A% L 05 20 M 1 1 UL 48 e LA &%
JIi T 240 25 B 3 3K 14 T T R A2 AR, X AR AR IR E Tl
1 (oxL.DL) KA i & M1 J1, oxLDL j@ & PPARy-
CD36 & 42 Bl B A 15 W 200 JH 45 SO Ak S M0 IR A
J5 A kBl Kok A R AL BT . R R RE A R AR AP 8
R YN Rk CD36™ , Lamharzi 557 &
BAE CD36 ik [ A1 B, e A | e IR 0T B A% 4 i 3
FAICA WL, $E R BEAE LDL {40 i A 22 53 241
AE Syl it CD36 Z A4k S T iHE S e F 1.
3.3 CYP2E1 7Tt #8 fJa K & 9m & SMC 3 74
WA X4 AW CYP2EL 2 — A7 18 T 40 i 2k ki 1k
L ORE A v i 3B 2 PR G L J T A0 L 5 R P450 JE 5K
W MR 4 F A 57 000, 4 S 5L R T4 10 5
Qe fh, & 11 413 ABREEXT, A1 3K P450 Sl
7% . CYP2EL J& T JIE i 8 2 1 40 Ak A 35 il
Graham AN T4 CYP2EL BIE7ETE I8 W)
Ll NI N ZE228 Ul o | 7 RA =% i =0 G = R N )
B RGS E A . Raza SV AE STZ 75 540 2 04 B
PR R B B 7 AUFL P 3 & B ROS A= i i 5
CYP2EL ik K i PETERT VB i L B Jik 45 21 23 b 1
WA, ROS 168 R 28 A S 2w il 2
VSMC Hy 5 Y iR 3R . FRATTHE Jk RSS2
A B CYP2EL FERE IR R LA SMC =1
Y 2 e Ak, S AT AR = DR PR O L
75 SMC $8 58 1) 388 5 B DA H 2 75 i OC B 6k P i o
SEIELA, LA KA #E SMC 3458 i AL B 1 v A TEAE .
S R R 3R 8 i Y ST R Y Ol 48 R R
R 148 5 2 0 A o SRAIL R , Sy - 24 W) 0 T A B

MU RBR R AR IC W B T A, X Bk
5 4L BEBIE CYP2EL 78 VSMC 4 51 o (9 4
TRABIESE K 6 IR A2 A B DR s I 45 4% 42 41t 3
BB AR
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