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[ABSTRACT] Aim To construct the soluble epoxide hydrolase (sEH) gene-specific recombinant vectors pSUPER

retro neo, and selectively knockdown the expression of sEH in mice cardiomyocytes by RNA interference (RNAi) , and to

select the plasmids having the best silence effect to sEH. Methods  Two pairs of siRNA that target at sEH gene were

designed, and to construct the siRNA expression vectors specific to sEH gene (EH- and EH2). There were plasmids

carrying a nonspecific siRNA coding sequence (pCN) as the negative control group and the blank control group involved.
Then the plasmids were transfected into primary cultured mice cardiomyocytes by FuGENE HD. The mRNA and protein

expressions of sEH were analyzed by RT-PCR and Western Blotting respectively. Results The expressions of mRNA

and protein of sEH in EH2 group (0.202 0. 017 and 0. 212 +0.029, P <0.01) were significantly decreased compared

with that of blank control group, negative control group, and EH- group. Conclusion Recombinant expression vec—

tors have been constructed, and RNA interference can selectively knockdown sEH expression in cultured cardiomyocytes.

This lays a foundation for further research of RNAi on cardiomyocytes.
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P sEH 7K B 2 3 157, 1 Sk BT H0) sEH 3R 5K, U
AE PR EET K-F45 LLIR & AT 22 A 0o ILAD Y
R R s o A, R e SEH K3k, Bt
Aedd/b> EET FEAR, 34 N EET 7K, AT 22 =
L ~ JEE S LA B o WUS2 4512 0 o A 9 i PRl
i+ RNA F# (RNA interference, RNAi) & 31 /)5 &
JEAGO LA sEH KRS, it — B 3R R A 2
UUBRBE AR G2 i 0o U132 B 125 2% 1F

| MRS

1.1 FE#E

HAE 0 ~3 K BALB/c /N ERFLER ([F5F B& 2 B
S L) o 1 B R E (Gibeo, Invitrogen 23
A]) , mfE A DMEM k2% 580 i 45 i (FBS) ( Hy-
clone A7) , i % F1 % (Gibco A ]) » PBS A~ o
actin PLARLL K& SABC 433 20 434k 23571 & (R
T EAY TEARAF) 58 B E R e %1 (5-
Brdu) .FuGENE HD (%' [KA &]) , RIPA 25 A 2R
BCA HAWREN = RAF& THESK) &l sEH
EHZ WA (32 E Santa Cruze) , BRI E ALY
BB EL PR LG Pk (b th A2 A A]) » &4 RNA 42
BGRB8 56855 . PCR MasterMix (Jb 542 504
/#]) 5 JFikL pSUPER retro neo + GFP (Oligo A &]) A
S PUMEIT k2R B Ak [ V)AL A EcoR T AN
Hind Il , A] #EATEE V)% 5, il i 4 6098 Y6 B (green
fluorescent protein, GFP) FKik 15 I, Xt #% Je XK AT
YA 1 PRI 7] 8% Hind I~ EcoR T & T,DNA &
Bzl (TaKaRa 22 #]) , JiRL 32 BUR 7 & (3£ E Pro-
mega A F]) o MR FIF IR HE R ImE SN T
#H RNA (small interference RNA, siRNA) J¥ 71 [f]
DNA 4%, i L Invitrogen 24 5 & B, 5 510 5 th
H Invitrogen /A & 5¢ fi» 38 FH BH 14 X #8 5 kL pCN
Invitrogen /A 5] 7% i o
1.2 pSUPER-siRNA E4H ki fo# i

4 GenBank 1 sHE mRNA (NM_007940. 3) 5
B, %1t 2 2k siRNA 41, EH4 & 5-GCATAAAGC-
CACTGAAAT3", EH=2 & 5-GCAGCTGATTGGAGAG-
TAA3", & & i siRNA £ 31 1) DNA Bk, #5
R FREE IR K&, B T,DNA & B2 B XU 5%
HHR 5 pSUPER #4458 & BUEHE = W), 1525
TT R AN RS2 25 90 j K W A 18 DHS o 310 T %
100 mg/L 2R PARIFAR, B 37°CiFEE 77,24 h )5
MELREEERKAG L. PRI v FE T 7 R 1 12
HURTRL, 43 il w44 9 EHA R EH2 Jfiki. 31T EcoRI

5 Hind DG V) F] 20 45 %€ » B Invitrogen 23 &) /5 i3k
— BRI .
1.3 RAOA ARSI R R A 3

HUH A 3 RELA ) BALB/c /)y 6L RO IS BY
e, B 0. 125% JEER F 1.0, 1% 1 MR IR B, K 2 W)
FE#EE T 37°CIEE /KBS HEI 7 min, & EH
1, HEMGHA A H T E. WERSRENER
Y EW B0, AT R IR AL, DL 2 TG BE
aib L LA L, ZERE SRR N 5-Brdu BLAI I 2R &
e UL BE 5 , B T 37°C 5% CO, s 748
o BRI 1 IR-48 h 5 H s AR % SABC
K a-actin [(R5RIK, LASS @ O L0 AR . % LB P2 A%
1% 08 Fugene HD iji B BEAT B 4E, B & Je 8 5ok in N
Fl| DMEM 35 7% 3% o 48 J5 ki 2898 B O 20 mg/L, 2R J5
N Fugene HD %% 443051 80 mL/L, {3 i L A1 Fu-
gene HD # YL 1) i & 54 LR KR 1:4, F X
REH/D Fugene HD 5 HHLBE (1) 52 fidt B[], DA G A
Fugene HD ‘Kif. fE= iR N E 15 min, DR T /i
$i—Fugene HD &AW 78 73 T2 i S8 J5 I\ 48 i 55
FRILH, BPRIRS), S8 O U4 E T 37°C 5%
CO,B577 %6 . 48 h J5, M — RGO EAR
EACEARN . WA [T R (CGRAT B G 1 IE 5 0
JULEH ) A0 BH %6 P2 (pCN 4H) , &9 4H 0y EHA 4
1 EH=2 4, 7351 % 4 EHA F1 EH2 ki .
1.4 ZFEXAEARMITENELYE

HYL5 48 h, B EMEZEBME L ETEBE R
L ANEOR JIRE: GFP2 e 1t i 8 1 8% )5 W %
6 FLAR P4 0o LA A, 5 N [0 Bsf 20 ST Ay 1 4 [H) R0 B85 T
SETOCHMMBES B AT A4 R 4 b, U
SEBMEAE NG .
1.5 RT-PCR 3 #lia M E K EEES mRNA
A FRIX

BEYL )5 48 h, A Trizol — ik sh 2 UL 5% 4L 40
Jfis4 RNA. HU RNA 1 pg i # 554 B cDNA, L 20
pL RT 844 £,42°C 30 min,85°C 5 min. P HUY
¥ 3 wL ##47 PCR #E¥F. UL GAPDH AN 2,
btk sHE mRNA ff % ik. sEH 5| # N EiF 5-
GAAAGGATTCACAACATGCATTG3", R 5°- GGC—
CAGGCTGTCTCTCTTGTC3", 7= # K /Ny 70 bp.
GAPDH 5| 4 bW 5"-ACCACAGTCCATGCCAT-
CAC3’, F i 5-TCCACCACCCTGTTGCTGTA3, 7=
YK /INK 452 bpe PCR ¥ 1254 94°C5 min, 94°C
30 s,57°C30 s,72°C 1 min, 3£ 35 PMEIF, 72°C LK
10 min. 4FZH8 pl PCR =¥ H 2% Bt flg i e Je e
K BER G T RGTAG T
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1.6 Western Blotting 43 # A[A 4 IN F L 417K 2 Bl
EAMRIE

YL ) 48 h, UL B P R T AR A
JiFREL, BCA v € &5 ik B> ML) 20 pl
BT T 10% SDS-5E T4 M Tk Jie sk JI2 #RL UK e B &2
PVDF fi8 )5, 2 3% 4 13 (A 8 AR 5% B s 9580
W) TBS-T 2 Ml 2R 35 141 2 h, S 40 sEH Hifk
AC I E I, TBS-T WML 3 k. =38R T A RN
ANEPLR IgG PLiERFE 2 h, [FIVEBEE 4 &k, H 3G 58
R 2 RGN 2t X 2 B 5 » I AR o
T RGFAB T
1.7 Gt 4itiE

SKFH SPSS11. 0 Ziit A A B Hcdhs » 3 Dl +
s R, HIA) 22 7 LBCR ¢ R slior Z 504

2 £ R

2.1 siRNA A BRI B4 & R

pSUPER #fA 47 EcoR 1 5 Hind Il % B 7] 67 51
2G4 7€ 43 7, JFURL EHA i EH2 B85 & % it
LR (B 1) 22000 E S o 20 JF0RE o 4 N B0 Tl
5585 — .

1. ELARFRIAY Hind [l \EcoR 1 MEGHILE
Figure 1. Check for the presence of positive clones of re—
combinant plasmid by cutting with HindIll & EcoR I

2.2 FEROAMEEELEE

JRACHE TR 0 L4 B 22 e H 2340 % SABC %
Rl , a-actin [ 38 S PHVE, & A B R 1 200 L4
HRALEEZI 7 94% » AT R e e 5 22 (18] 2)
2.3 HZEWRABAHIUERTM

A FugeneHD #4448 h J5, 45 B B 7R JFRL 55 G
R T5% ~80% » Ut FH OV RL D Je SN T
JEARRE RN RO L4E R (B 3) .

2. BROAAEH a-actin 2EBEFE (x400)
Figure 2. Cardiomyoeytes identified by anti-o-actin anti—

body immunostaining

3. DALZRBREE R RAL 48 h FREIRFERRIE ( x100)
Figure 3. Green fluorescent protein expressions in the cardio—
myoeytes detected by fluorescence microscopy 48 h after

transfection

2.4 LAERERLAMINE K ARES mRNA B95RIA

BEYL 48 h 5, FEYL R EH2 41 sEH/GAPDH Lt
B BAK T EHA 2H.pCN 4} %5 AT iR 4H, i i EH-
2 #H sEH mRNA [J5RIE/KF BAK T H A =H (B 4
17 1), H sEH mRNA [k F P& 80% (P <0.01) ,
YLk EHA 40 sEH mRNA £3A /K5 pCN 41
Ko TR A L R R R (P >0.05) .

4 FRFRIE RO FH mRNA g0FRI5 1 %
EIXTIRZ, 2 ~4 KA pCN 41.EHA 410 EH2 41,
Figure 4. sEH mRNA expression of cardiomyoeytes after

transfection
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2.5 LR RTAM RS K REER A RIRIA
48 h 5, YL fok EH2 44 sEH/B-actin b
HHBAKT EHA 41 pCN 2 f2 25 A X IR 4L, & B EH-
2HMsEH BEARZHEM T HA=4(H 5 i
1), H sEH EAMFEIE T 75% (P <0.01) , K%
Jefokl EH2 P24l sEH 8 A RIAMEH &R
ik EHA 41 sEH 2 [ Rk K5 pCN 4 J =% F X}
FRAMILERLEZM (P >0.05)

sEH

P-actn . — —

5. BRFRGEE O sEH ZAMFTIE 1 A%EA
SHIEL,2 ~4 KN pCN 41 EHA 4081 EH2 4.
Figure 5. sEH protein expression of cardiomyoeytes after

transfection

* 1 ERFRERECHMEME sEH mRNA MEBRRIEFER
(x +s,n=3)
Table 1. The relative expression of sSEH mRNA and protein in

cardiomyoeytes after transfection

@l sEH mRNA sEH EH

7 TR 0.965 +£0. 010 0. 865 +0.034
pCN 2H 0.943 +0. 031 0. 854 +0. 026
EHA 4 0.944 +0. 028 0. 849 +0. 022
EH2 A 0.202 £0.017* 0.212 +0. 029°

a JJy P <0.01, 55 OXIRA K pCN A1 EHA 1 LE4L.

3% i

IR YK iR S (SEH) /6 T0 M58 &
R Z AT, sEH 1] & B IE R EEH T EET, #
T sEH, IR AR N EET 3R, KFEHA ST
O RGEHIVER . ] sEH /R o B 2 i 1s
P I 330 47 4 R L 2 % K R T 5 1 LB B 0 UL
e 1L/ FEVEVE B » YA/ O JUUASE BE Th AN 7 10 UL EE
¥, SEH {90 I 07 FRIVA 97 30 5 B2 30563,
AT ISP 4009 75060 2 DR i o £ 7 92 Sk 4o sEHL, LUSR:
ERARIE N EET BRI 3 28 i 0 00 A5 95 28 ) R S 3
TS ) RNA #1300 sEH f 4538 H 37 s 27 .
RNA T2 — P 3% 5 B JTB L], Bl mRNA #
245 I HI 0 8 AR 8 2 ) S . RNA 35 B, AT B

1E: mRNA fERFIER %, X Fh RNA /KF i 5 B i 45 A
A v FERE S T A AR M SR AL T Y siR-
NA AT i H 3 R R A 83 T SR wr g A
H RNA FHEAR T OV sEH 8 B RIE, 38
R HAE O MU EBIR IR YT AR F B AT R

TEARSLIG 1, MR B 7] sEH £L [N 1) siRNA F-$1t
JRRLR R — 0. Wi E A &L F TR 1 siRNA
JEH, EERCEAE LR IR ) : QA ZEEE XS 57H0 37055 1
AEmAGIX , LRI ZRS T 100 nt JFHCALRSTE gmiD
X P @7 K FE 21 nt, GC & & MNIZTE 30% ~
52% 2 [8), FATNIMEL T 5 QT 54 ifa 1B K
TRJETE 45 ~65°C, B4 751 5 i AA B3 0 A TT
1M B AR AT 22 1k @ik S (i FH 4 A K LA B A R
Bt #E G F 5 ; @47 Blast LT, #1157 siRNA FE 51 1]
R o AR bR SR, A ST B I T 2
ANETER ST sEH B A siRNA 4l /7 515 b EHA
H1EH2.

A TEARSLI BRI TR R RSB
f) BALB/c /N RJEAR LN A » 3 A2 200 i 26 4 ) b 45
AUHR . JEARKE RO LA A S G R I, PR T4
oo LA RS RV 7 BRI 9, BRI AR B R e 7
A g FL O B R A R BH B 7 9 fk i Lipo-
fectamin 2000 254 Y 752, X 86 7 VA7 7E 5 40 R 52 455
BRI EE W RAEMERBERIRER R 4. i
PATESE TAREE A PR AR B/ S A ETE DL T
MR O GL IR Fugene HD, JF#% 148 FH A0
PUAER ISR EE AT AR 77, L PR HE Gk
¥ TR Fugene HD #4470 0 LU B AR FFLE 1: 4 3F
TEC AN RE 771 24 ~48 h Py, R REAT 41 H 55 Yo 55
ik B R R Tk 80% » AHEATHESEIR ) RNA T4k
P T B TR SLI R AL . ¥ siRNA Bk SN R ARG
AP J5 > M5 sEH FER R IA AL, 45 1K, 78
e EH=2 Jfokidi, sEH ZE R ) mRNA FlEE ARIE K
PR A ) 152 B (4 3l 80% 1 75% ) 5 3 B
ASZI B DK R T R ) sEH B siRNA 1 i
L, I BE A TR e 2802 1 A e N S AR /N BRC UL 48
Homdk 7 RO UL SEH 234 250 5 5 47 i Bk
EH2. W] ILFIF RNA FH A, e840 W40 i P
(1) sEH ik B 2 52 B0, 11X —HF 5 = AOAK
(] sEH [f 75925, AT LLE— 20 B FH T4 P AR SM
A RO NUZAR B SLIRAR 7T 0 LR AR 1) B R R T
W FLPRAL T BT 0 BB A i
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