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Abstract: The aim of the study was to determine the importance and possible mechanism of NAD (P)H oxidase subunits P
(superscript 22phox) involved in human umbilical endothelial cell lines ECV-304 aging by special short interference RNA
(siRNA). Three siRNAs targeting p22phox were designed and synthesized in vitro, which were used to transfect ECV-304
cultured in vitro for selecting the most powerful and most suitable transfection concentration and time. The cell line

ECV-304 was divided into three groups: control group, angiotensin (Ang ) group, siRNA group, and Ang +siRNA
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group. Cell aging was identified by B-gal stain. Reactive oxygen species (ROS) and NO level in cells and medium were
measured. RT-PCR and Western blot were used to analyze mRNA and protein expression of NAD(P)H oxidase subunit
p22phox. Among the 3 siRNAs, siRNA-1 was the most powerful on gene silence with 50 nmol/L transfection concentration
at 24 h and 36 h. The number of positive cells stained by f-gal were increased in ECV-304 stimulated with Ang , and
p22phox mRNA and protein expression were increased in aging ECV-304 stimulated with Ang , which had lower NO and
higher ROS. Compared with Ang group, ROS level was decreased and NO level was increased in Ang +siRNA group
with decreased aging level. The result of the present study suggested that siRNA could induce NAD(P)H oxidase subunit
p22phox gene silence, Ang could induce ECV-304 aging cultured in vitro, and the possible pathway of endothelial cell
aging is that Ang upregulates p22phox expression, and then enhances the cell ROS level.
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2 NCBI refseq-mrna database BLAST
Bl E)
(ROS) , NAD(P)H 3 siRNA (siRNA-1
ROS B p22phox siRNA-2  siRNA-3), cDNA
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24 h , RT-PCR p22phox mRNA
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ECV-304 ( ATCC) siRNA-1(10 nmol/L 50
10% (Hyclone, USA) nmol/L. 100 nmol/L) s 12 h 24 h
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# 1 siRNA & PCR 3|¥i&it
Table 1 siRNA and PCR primer design
Name Sequence
siRNA-1 (Sense strand) siRNA: GAAGGGCUCCACCAUGGAGTT
(Antisense strand) siRNA: UCCAUGGUGGAGCCCUUCTT
siRNA-2 (Sense strand) siRNA: GAGGAAGAAGGGCUCCACCTT
(Antisense strand) siRNA: GGUGGAGCCCUUCUUCCUCTT
siRNA-3 (Sense strand) siRNA: UUACUAUGUUCGGGCCGUCTT
(Antisense strand) siRNA: GACGGCCCGAACAUAGUAATT
NAD(P)H p22phox Upstream 5'- GTTTGTGTGCCTGCTGGAGT-3’
NAD(P)H oxidase subunit p22phox Downstream 5'- TGGGCGGCTGCTTGATGGT-3'
GAPDH Upstream 5-GCGCCTGGTCACCAGGGCTGCTT-3’
Downstream 5'-TACCGAAGTTGTCATGGATGACCT-3'
1.2.4 RT-RCR Dirnri  Serrano B0 pBS(pH 7.2)
Trizol (Gibco) RNA, , PBS 0.5% 5 min,
RNA . RNA A260/A280 PBS ) 1 mg/mL X-gal (150
1.8~2.0 AMV (TaKaRa ) RNA mmol/L Nacl, 2 mmol/L MgCl,, 5 mmol/L K;Fe(CN)g,
cDNA, cDNA PCR , 5 mmol/L K4Fe(CN)g, 40 mmol/L , 12 mmol/L
. RT 2 pL, 10<PCR buffer2 pL, . PH 6.0) .37 CO, 12~16 h,
MgCl, 1.5 mmol/L, dNTP 0.2 mmol/L,
0.5 mol/L, Tag 125 U,  ddH,O 20 pL 1.3.3 @ik A miE NO. ROS M 5E
Primer premir5.0  Oligo6.0 PCR (NO
( 1) p22phox 195 10 min; 94 ) NO, 10/uL
1 min, 62 1 min, 72 1 min, 35 ;72
10 min GAPDH 60 (DCFH-DA, Invitrogen )
p22phox p22phox 317 bp, GAPDH (DCF)
464 bp 2%
, DCFH-DA ( 10 pumol/L),
, GAPDH
DCF )
1.3 Ang , , PBS 2
1.3.1 fmlasni , , DCFH-DA, 37
ECV-304 6 , iR 60% 30 min, , 488 nm, 650 nm
1 R
;2 Ang , 1.3.4 RT-PCR %A Western-blot
-6
6, 107 mol/L  Ang RT-PCR  p22phox mRNA,
(Sigma, USA), . 48 h, 12 .h 24 h RIPA Buffer ’
Ang ; 3 1 siRNA s sﬂ'{NA , ) 5 min, 12%SDS-
190 nmol/L; 4 : Ang siRNA s PAGE 5%
SIRNAC 100 nmol/L) 6 h, TBST(0.05% Tween-20)  1h,1: 300
107 mol/L Ang 48 h, 12h (p22phox Santa cruz, AT,R.
24 h Ang AT,R )4 ’
132 @R EAREEL 1.5 h,
B-gal , , B-actin



1178 4 f# HEREDITAS (Beijing) 2008 30
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, P<0.05 > pP< B_gal s SIRNA
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0.000); Ang siRNA B-gal
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2.1.1 37 siRNA %t p22phox %) mRNA & & 37 4| 20K ECV-304 , mRNA
siRNA(50 nmol/L) 24 h, siRNA-1 p22phox Ang
p22phox , (8224)%; siRNA-2
, ; SIRNA-3
(63=26)%, (D bp
2.1.2  siRNA-1 % p22phox #) mRNA & & $74) 695
B E
10 nmol/L siRNA (57 £9)%; 50 nmol/L 1000
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3
300
; sSiRNA 12 h ,
24h 36h ,48 h s
(2 1 3 % siRNA Xf p22phox B mRNA FixHER Y
2.1.3  SiRNA-12f p22phox #) mRNA F k47444 FBKE
e 'Ti M: DL100 DNA marker; 1: ; 2: siRNA-1; 3: siRNA-2; 4:
4 SiIRNA-3
2 3 4 1 , 5 Fig. 1 Three siRNAs silence effects on the mRNA expres-
sion of p22phox
> M: DL100 DNA marker; 1: The blank control group; 2: The
siRNA ( 3 3 siRNA-1 group; 3: The siRNA-2 group; 4: The siRNA-3 group.
10 mol/L 50 mol/L 100 mol/L
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Fig. 2
M: DL100 DNA marker; C: Blank control.

siRNA-1 silence effect on the mRNA expression of p22phox at different concentrations and different phages
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bp ECV-304 ROS , NO , p22phox
Ang ROS
NO . siRNA ROS NO
, (2
2.4 p22phox mRNA
500 RT-PCR , » p22phox
300 mRNA Ang ) siRNA
, Ang siRNA p22phox mRNA
3 siRNA-1 B4 S AT Ang  ( 4)
1: 5 2: siRNA ; 3: s 4:
siRNA ; 5: siRNA 3
Fig. 3 The specialty detection of siRNA-1
1: The bland control group; 2: The siRNA added group; 3: The trans- . 1] .
fection agent added group; 4: The negative siRNA and tansfection 1998 RNA (RNAI) » RNAi
agent added group; 5: siRNA and transfection agent added group; M:
DNA marker DL-100(100 bp)
2.3 NO ROS RNAi , ,
3 , Ang ROS RNA Dicer 21~ 23
, NO , Ang nt siRNA(short interference RNA),
*2 MMEFRRMAM NO. ROS KFE(X£s)

Table 2 Levels of angiotensin Il and reactive oxygen (ROS) in ECV-304 and cell culture medium (X £5)

NO(mmol/L) NO(pmol/g ) ROS
Group NO level in Cell cultured medium NO level in ECV-304 ROS level in ECV-304

6.1£1.5 59.149.8 183.0+42.3

Bland control

SIRNA . 5.9+1.5 58.2£10.7 165.0+57.1

siRNA transfection group

Ang
1.24+0.7%*## 15.145.0%*## 452.3£47.0%*##

Ang  group

Ang siRNA

. . 3.5+0.5%# 42.0+6.2%# 349.2+41. 1%*##
Ang and siRNA transfection group
, *¥: P<0.05, **: P<0.01; siRNA , #: P<0.05, ##: P<0.01; Ang s 1 P<0.05, 1 P<0.01
Notes: * P<0.05, ** P<0.01 vs the blank group; # P<0.05, ## P<0.01 vs the siRNA transfection group; P<0.05, P<0.01vs the Ang group.

M 1 2 3 4

bp

P22phox s

B-actin - —— o —

B

E 4 SHAH p22phox B mRNA(A)RE H RKIAE(B)

1: ; 2: siRNA ; 3: Ang ;4:Ang siRNA

Fig. 4 The mRNA(A) and protein expression(B) of four groups

1: The blank control group; 2: The Ang stimulated group; 3: The siRNA transfected group; 4: The Ang
DNA marker DL-100(100 bp).

stimulated and siRNA transfected group; M:
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Fig. 5 Target gene sequence of three kinds of siRNA combined to p22phox
Red line is siRNA-1,green line is siRNA-2,yellow line is siRNA-3,black line is p22phox mRNA secondary structure prediction.
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