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[ ABSTRACT] Aim To screen the differently expressed genes in ruptured abdominal aorta aneurysm ( RAAA) using cDNA

Methods 6 RAAA or abdominal aorta aneurysm ( AAA) specimen were collected respectively, and total RNA

Both mRNA from AAA and normal aorta were reversely tran-

microarray.
was isolated from the tissues and purified to mRNA by oligotex.
scribed to ¢cDNA with the incorporation of fluorescent dUTP to prepare the hybridization probes, then the mix probes were hybrid-
ized to ¢cDNA microarray of 4 096 human genes.  After washing, the ¢cDNA microarray were scanned for the fluorescent signals
and showed differences between 2 tissues.
genes in RAAA.

ulated and 35 downregulated genes, and all 6 AAA samples were 29 genes upregulated and 13 downregulated.

Northern and Western blot were used to identify the differently expression of some
Results Among 4 096 target genes, 124 genes were showed in differential expressed profile with 89 upreg-
The differential
expressed genes involved in the functions of matrix metalloproteinases (MMP) , inflammation, apoptosis, signal conduct, proto-on-
cogene and antroncogene, which meant that they had potential value in the pathogenesis of AAA.  Then, Northern and Western
blot were used to identify the different expression of MMP-9 and tissue inhibitors of metalloproteinase2 (TIMP-2) in RAAA.

Conclusion The investigation based on ¢cDNA microarray in researching related genes in RAAA afforded a new idea in studying

pathogenesis, prevention and therapy of RAAA.

J1§ 3 31 ik 78 ( abdominal aorta aneurysm, AAA) B
ZOE MR T B R B I AT R, AERRGE [ 5
AAA F7F A AR ST SR A 1 36 10 £, (SR

|YisHEA] 20050712 [fEEIHEA] 2006 06-26
[EE&TIE] HEXAARRYHE 4 (30400435, 30371401), IL TFHHE
JTRHLIUH (2004F076)

[EE/N) BFE, W4, BlEdER, 58 SR % I 2 6 o

7%, F-mail N yangjuncmu@ 126. com WA, -, Bl IR, T ENE
ML AMRF T T R 9T . oK, 8%, W1 5028 S0, 32 N &
ANREE I J2= Rtk RN PR A T

FAESET AAA B % A5k £ 3% 15 000 411" . B
41 I8 3 Bh kR (ruptured AAA, RAAA) ) H6 DIAL 1
HHATIANE 28, i AR B TR AR S, Z MR &
AIEH LS TRPRETRESS Tix—3 8. &
ATHCR FH Rk 1 B RS 7 B AR A I RAAA HEH )
ZE S RISFEIN, AT T MR IR UESS 7 22 e IR KR A,
7~ AAA TR 7E 2 AL 3F D T4 B+
TF B R B R k4 .



556

ISSN 1007-3949 Chin J Arterioscler, Vol 14, No 7

1 MR57EE

1.1 ¢ALRIE

6 ] RAAA HAFAH IR B RITER I F AR
A, VLS M A B 3 Ik B B R E AR 7 B 6 1
KB AAA HEARAMEXT . A EE 5 fk B
RENT R# R, BEELE, BEREEA
MR R R DR ARETHRAF AR, B
EFERLE AT RNA BE & . BAH AN F 4 6],
720l NBFPIARHKREREFHRIET
1.2 BEERABESHRWARGE

HGEC-40S ¢DNA kA i LEHEXET
FAMRAERME, 44006 F AKEH. A Trizol
A 4 48 & RNA: 4 R &R 7 09 20 B 4 R o A i
EME LA R AREIRE TR BB K, N Tr
izol AT XK, BRBER EERE 111 BB —& 17
FoRTREFAB RN S 1 BRI —& 7wk,
SRR FHEIE, 05 A MillFQ A& # Ik,
R KR E M OD 5 (A260/A280), FEE &
U B B kA0 ) 28S.18S tRNA 4% . @nRNA 4h 1t &
AT #710: Oligolex mRNA Midi Kits ( Qiagen /2 3], %
El) 2k mRNA, 48 RNA % & 073k E B £ & RNA,
J Oligod T = Ao A= 4 fk,, /5 5|4 mRNA . % B4 Schema
S 77 iR 15 # FART cDNA A 4. Cy3-dUTP
1 AAA 4 ZH mRNA, Cy5dUTP 4712 RAAA 4141
B9 mRNA. ZEEJIR JEAEMA 20 ML R EF. O
EXRGGE: BEEALRESR 0.5% X e et
DNA My 2R F, 42 CT AR 6 ho K AAFITTHIR
A A2 BIE 95 CRBFRM 5 min EinEREEE
FE REHRrsth, ETAR2CHEK15~ 17Th. £
BFEF A, % 10min, TEFET. HENES
At K JF % B General Scanning /N & B Scan Array
3000 H 4 % A & ImaGene3. 0 3 2t Cy3 2 Cy5 #
MRHAGETHEE ML EHRT N RIE 40 ANE
REFWAUEFERMH R AN YE. AEEFEZ
FRIWARER: O3 GSEESELFZ— XA
> 1000; Cy5/Cy3 1> 2 k&£ H, CyS/Cy3 &
<0.5 yRKkZEEH.
1.3 WERRDESFEE R EIKEA AR

HEHEACHRIZFRLNEN L BEE O
9( matrix metalloproteinase-9, MMP-9) 1 4 /& & & B 4
2131 ] 7 2 (tissue inhibitors of metalloproteinase-2,
TIMP-2) 9 # % B #7347 R 5k .
1.3.1 Northern blot # 0| & i & & & & 85 9 =& /&
F QB LU H ) 2 49 mRNA & & % F Trizol

AF & H 2 K RNA, F 0 & OD 1 ( A260/A280), £
B R . #l& DNA HF4F: & %% mRNA
H#F A DNA, R4 GenBank ¥ 7| 1% it 3| 47, MMP-9
(NM_004994) F # 5°-GGC GCT CAT GTA CCC TAT
GI-3’, R 4 5°-TCA AAG ACC GAG TCC AGC TT-3’
(=¥ K E 468 bp); TIMP-2 (NM_003255) F % 5’-
CCT TGT TTT CTG CAG CIT CG-3’,R 4 5°-CAG CAA
GAC CCA GCT TTT TC-3’ ( F= 41K & 537 bp); ¥ AT
PCR ¥ 44, ¥ 7= #1l /7 /& #4 Z pBluescript R 1K,
¥ 38 /5 % Fil Prime a Gene [ AL5| 4747 10 1A 71 & ( Pro-
mega /A 8 ) # 4T a32P-dCTP #712. @Northern < % :
B 30 g % RNA #4072 BN ik 7 %2 1%
WG HE —F BRI M Uk 0 B, B B R B9 RNA
BB ERZRE = 80CTH 0.5 h.
DRCEET, A4F 50% F 8.6 x SSC.5 X Den
hardt 7 7% .0. 5% SDS. 100 /L. 7% 14 & ¥ DNA 4% %2
WHATH AR 3 h, BAA a32P-dCTP AR 1T H cDNA
FA TR 16~ 18 h, X ELEZ 2xSSC
(0. 5% SDS) .2 x SSC( 0. 1% SDS) . 0. 1 x SSC.( 0. 5%
SDS) 0. 1 x SSC 4 Al E ¥, - TOCH AT E B % 48 h
BikF. BRENRERGEH X AR ER, T4
AR AE A

1.3.2 Western blot %M X K45 & G892k
FOMASE R 20 Tk EER
B LUK R FE RO W S B SCHR[ 2] . B AR 40 AR
R, B R LG AL A %, 4°C12 000 /min # 8 10
mine FLZKZHE RS0 L ENEEORE, KEAH
EakEREE—AF. %% 10%SDS & 7 1 Bt
BRI, L& A A R 100 Vg, Bk B 8 3T 2 T
B4 (£ E BiocRad A 7)) ¥ & G 3 2| AR 47 4
FRE. MELS L eHERBEFNAFILESE
Marker £ & . 5% Ft R 454 TBS & # ik 3t | 4 Cik
AU~ L1000 F&E, £ T4 2h 5 TBS ik
FE 3 0Kk # 101 000 Am N\ A B 4710 F & 1eG
HRP 60 min, TBS 7t 3 )X /& #in A ECL 2~ 3 min, B %
E¥2min FHERAE. BREGEI T RRE GRS
#ro MMP-9 K TIMP-2 Fifh X KX H LN F &
1.4 GtESH

HRU x T BT, HANKWERRA ¢ Bk
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2.1 E RNA EELER
il 2414 15 3 B Wik R 4 23 A260/A280 14 1. 915~
2.082, AAA ZHZ3 A260/A280 ik 1. 892~ 2. 122, Hiyk
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WL A, 4L 4 096 ANFEH . N T MR8 A il &% A
FATISRE, B T LA BA X I KRS U2RNA ZE A
(8 &) JHCV #h5e 8 2 (A (8 ) « 25 H mUFET (32
R, G0 UE IR E 5 AR A B M, AN — 5 THIIE B 04 1)
CIEACS
2.3 EBERERIKIGHEHE

W B B AR 41 40 DNA 55 24 )
Cy5 R EARIT, AAA ) DNA R4 201 Cy3
RIEIR L, TEXETEHE M EE b a SR
R AR IR X 4 2R i R IA AR RIS I B[R], 2%
RS RRIZERNRENEFAEEZ(E D .
2.4 MEMEENKEERTNERRIEER

BAGI A 6 1] RAAA ZH 43 2 57 320k () 3 R 3
124 2, Horp B2EA 89 4%, T AL 35 4% A ALk
TR EEDR | 2 DK SRk B 701 SR R DA 4 B
T A G S R | 5 ik IR B e ik TR L 40 {5 5 R A%
SRR 4 2R S Bl R AR O S R 2 S b 3
K. XEEFER AT RE 5 RAAA RIRHLHEIG XK. 6 Flks
A LA 2 e RIR I N 42 2%, Hdr N IR
RI3 % (K ) BHPEERA 29 %(K2) .
2.5 WK ERFTIEER

IEFEFE RIS 37 22 R 3R IA 1 MMP-9 A TIMP-
2 9 FC H AR AT R A3 E . Northern blot 45 5(
2) $275: RAAA 41/ MMP-9 mRNA F£ik B % & T

#HZ1; Western blot JNIESE7E RAAA ZH R A7 78 3R
15 MMP-9 2§ [H =) FK R 15 TIMP-2 & A9, £
RHEEME(ES) .

1. BEERAEREREARCEABEM
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MMP-9 - 3 ” s P m R
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2. ERSBREABINMEEEREALRIMFHEIF 2
Western blot 255 1.3.5 i 0 I B BOR AR 48, 2.4.6 9

AAA ZLSL, T TIMP2 mRNA REHI L CT AAA e

R BRMEEDEARDRETPENERREEE
eyl iiRs BE[R 44 Cy5/Cy3
AF 036613 H. sapiens general transcription factor 21 pseudogene 1 ( GTF2IP- 1) 0. 428
NM_014239 H. sapiens eukaryotic translation initiation factor 2B, subunit-2 ( EIF2B-2) 0.417
NM_005652 H. sapiens telomeric repeat binding factor2 (TERF-2) 0. 408
NM_022802 H. sapiens C-terminal binding proteir2 ( CTBP-2) 0. 402
NM_005370 H. sapiens mel transforming oncogene (MEL) 0.382
NM_000375 H. sapiens uroporphyrinogen III synthase (UROS) 0.336
M 37712 Human p58/GTA ( galactosyltransferase associated protein kinase) 0.334
NM_002415 Homo sapiens macrophage migration inhibitory factor (MIF) 0.322
NM_003255 Homo sapiens tissue inhibitor of metalloproteinase-2 (TIMP-2) 0.310
AF 153419 Homo sapiens IkappaBkinase complex-associated protein (IKBKAP) 0.296
NM_000075 H. sapiens cyclir dependent kinase-4 ( CDK-4) 0.282
AF 070674 H. sapiens inhibitor of apoptosis proteir 1 (MIHC) 0. 263
AJ 000503 H. sapiens tyrosinase related proteir2 (TRP-2) 0. 255
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R 755 B SR S Cy5/Cy3
NM_004994 Homo sapiens matrix metalloproteinase-9 (MMP-9) 5.605
BC 000085 H. sapiens ribosomal protein $15 4.805
NM_004515 H. sapiens interleukin enhancer bingding factor 2 4.542
NM_001530 Homo sapiens hypoxiar inducible factor 1, alpha subunit (HIF1A) 4.520
NM_002426 Homo sapiens matrix metalloproteinase- 12 (MMP-12) 4.43]
NM_000746 H. sapiens cholinergic receptor, nicotinic, alpha polypeptide 7 ( CHRNA7) 4.178
X 57025 H. sapiens IGF-1 3.788
D 86550 H. sapiens serine/ threonine protein kinase 3.748
U 86453 H. sapiens phosphatidylinositol 3 kinase catalytic subunit p110delta 3.622
NM_006825 H. sapiens cytoskeletorr associated protein 4 ( CKAP4) 3.328
AJ 272050 H. sapiens transcription initiation factor TA protein (TTF-TA gene) 3.244
M 11952 Human T-cell receptor rearranged beta chain gene V-region (V-D-J) V-betar ATL12-2 3.153
AJ 243706 H. sapiens RB-binding protein 3.110
NM_001229 H. sapiens caspase 9 3.102
NM_005438 H. sapiens FOS-like antigerr 1 (FOSLI) 3.076
NM_003326 Homo sapiens tumor necrosis factor (ligand) superfamily, member 4 (TNFSF4) 2. 980
AF 016266 H. sapiens TRATL receptor 2 2.832
NM_000201 Homo sapiens intercellular adhesion molecule 1 (CD54, ICAMI) 2.820
7 24725 H. sapiens mitogen inducible gene mig-2 2.763
NM_001066 Homo sapiens tumor necrosis factor receptor superfamily, member 1B (TNFRSFIB) 2.715
AF 090693 H. sapiens apoptosis-related RNA binding protein (NAPOR-3) 2. 644
NM_005192 H. sapiens cyclirr dependent kinase inhibitor3 ( CDKN-3) 2.592
AY 007239 H.. sapiens monooxygenase X 2.579
NM_013232 H. sapiens programmed cell deathr6 (PDCD-6) 2.364
NM_004394 H. sapiens deathr associated protein ( DAP) 2.339
NM_004257 H. sapiens TGF beta receptor associated protein =1 (TRAP- 1) 2,223
NM_007051 Homo sapiens Fas (TNFRSF6) associated factor 1 (FAF-1) 2.171
NM_002287 Homo sapiens leukocyteassociated Te-like receptor 1 (LAIR1), transcript variant a 2.128
NM_021970 H. sapiens MEK partner 1 (MP-1) 2.014

®3 MRMEEINBEARTEREREABIMNERE
HEGLR LRI 2mRNA R E B F~=HIRIA

AT 2 A A AAA =2 H R

WAL Y

i tx AAA RAAA

MMP-9 mRNA 0.48 +0. 18 1.28 0. 26
TIMP-2 mRNA 2.06 10. 34 0. 64 0. 10°
MMP-9 0. 18 0. 06 0.92%0.21°
TIMP-2 0. 40 %0. 12 0.26 10. 15°

a’N P< 0.01, 5 AAA HLLE.

3 e

&

HEEBNIKRT (AAA) FO AR BLAIATI AN RS 28

B K M3 ) 2 2 MR R aE A R g5 1Y

AAA BRI B 2 NP0 N Ah 2 3 2 I 2
TR AAA 52458 5 BN N SR AR R D R R
Plo MRYE Laplace & 13, J81 /& B2 BEOK, W& 11 &
SRR, A MR K . I ATZ N
JERE AL 4.0~ 5.5 cm, BRI/ 3 3 BRI LA
AEH /N, H 2 i Bt 58 2 W1 /) 1 3 3h OB 7R A A 24
RRR, HAN 2 F
N B OB PR BR LR 1% ~ 2. 2% /4 . Il
IR B 2@ B/ E E 3B 2L, A — 8 /M B
T B ke S AR A IS W B S R T R AR
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filg &2 CCRS5 432 58748 W5 I /I8 I 3 3 ks ik 22, Bis 1k
AAA TEZY, IE W] AE IE S AAA FARIEMNAER 5%
PaifEe FIL, AAA TR 2 M 0 7Y 5 U8,
REABRNRN TS et H RS . 25
TS E ARG 2 B JLE R RSk A
MEETR K | B 7K P BF 90 8 993 14D R 99 WL 1 G B
=BT OF S i

AHE 5T R BRATT SR FH 3R OK O R 0 I R 2
AAA H I ERFRIEER, KEVIDHER AAA BT
SFHLH. ERIR: SRR AAA L, R
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TTREL 124 2 2 FRIEFER, OS5 5HEFAAE %
P DR 7 R kG B 231 4 PR U T/ B B L 4 R A S AN A%
T B 1 Ji e s R R R R IR A R BB Bl 1 £
FIH, Ho 42 24 RTE 6 B a2 AAA i1y
HERRE, BRI AN IEERZERNS
P FE. BANER R, ERERE LSRG ZANER
ARBRIIR T AH 26 56 (R R0k R al R A, 3 28 AR
Wk T TR 7 2 AAA BER W EE ST
MU, B 24 AAA H 58 M DR 1 B 3L 52 A B TR Rl B
FFIERIERHARIER NG AAA K REY;
T SR AAA F i ik TR/ 108 6k IR R0 I e i B
HAAMPI FHIBEBLSE T AA FIHER TR,

MRYEFRIEE R AT T4 R, BATIk £ T E R RIE
P B 5 P 3 5 < R SR T g 9 A< R R TR AL 4340
72 B F A B b, 45 BRI AAA
)R E E g 9 RILEE ST AA AL, MR+
PR R < )8 SR A B A UM A2 iR R K R B
PEYERIE N 8D, SR EE R )R B E e S
il R F 2 [ R 5 AAA B C RAEH BT

FEIALES Frig RIS A2 e hRic Kot LA Hr] 32
BEREA A BV A5 B R R DL AR A5
K, K RAE G VE TR R . B8 N 2 A S A
THREW FURI AR, BRE AAA 72 A1) 2 T HLA
WO T, 43 R] RETRT i 7 5 (0 1 42 22k TR
AR L ) T T8 i, ORBZRETE AAA BT I8 1 OR B
H B o
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