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Abstract Objective To investigate the effect of human cytomegalovirus immediate early gene(IE) on the replication of virus using

RNA interference. Methods Three small interfering RNAs (siRNAs) were designed and synthetized according to the sequence of HCMV
—IE. The siRNAs were transfected into HELF cells by cationic liposome. Then cells with siRNA were infected by HCMV. At the same

time, the normal control group, negative control group, positive control group and transfection reagent group in experiment were set. The

effects of transfection were detected by flow cytometry. And the inhibitive effect of siRNAs were examined by agarose gel electrophoresis

and fluorescent quantitation PCR. Results siRNAs were successfully transfected into HELF cells, and the best concentration of siRNAs

was 100pmol when we used 5l the cationic liposome to transfect. Expression of GAPDH in positive control group had a dramatic decline

compared with other control group. Three siRNAs all had inhibitive effect, and siRNA -2 was the best one whose inhibition ratio was

70.8% . With the reduced expression of IE, the expression of E gene and L gene had obviously decline (P <0.05). Conclusion siR-

NAs targeting IE could inhibit the expression of IE effectively, which resulted in the decline of E gene and L gene. As a result, the viral

load would be drop. From the above, the expression of E gene and L gene was based on the effective expression of IE gene.

Key words Cytomegalovirus; Immediate — early gene;siRNA ;Gene expression

N E 40 1% 7 ( human cytomegalovirus, HCMV )
JEBUEE DNA i 35 , 76 A HE P g+ 3l i 4E ok B
B 5B A LA KPR FIm T M N R Z —,
TAILBOR LRI A EE B T, HCMV 3 DR e 40 i
Y 38 B — 5 0 I M i 465K 1Y S8 I W 43
B Z) B4 (immediately early, IE) &[5 1] (early,
E) 3[R RIS 191 (late, L) FE[H T, HCMV 28 A 40 )5
IE PR e Je 323k, HEOG PR 1e 32 40 i DX 3800 T AS
WERFBEARMNS 5, 1IE LK b 24550 e,
Horp UL122 (UL123 2 3 219 B Z) 538 (major imme-
diately early , MIE ) Z£[H ,

VT AR R B T S PR R 25 WA W L 8 HCMV
T 245 BRI AR AS BT 1 B, RNA 46 4 AR Bk 0 46105 5 &2
Tl BRI 7 1 o AR %) 3 S Ok A R IR 3RO 3R
PR B T3 vk i AR A A AR B v, A S e ok A R
()R AR 5% Ju vk ¥ siRNA 2 A4 L4 il HCMV TE JE
PRI 2% 35, 30 3k B0 Al T Pl Kk R ¢ O SE i PCR G
I E PR LR N i AR I ULS4 i ULS3 ik ik
T, R TE Sk A 7 7 &2 1 0 7 b e e 3R IR 1 3
SCUAF- 3T B 25

M5 HE

L. 41 it A 5 - AV il B £F 4 41 B (human embryonic lung
fibroblast, HELF ) Jy A 52 55 %5 fR A7, S0 i I Oy 4 ~ 10 fR 20
AR R AT HCMV AD169 % Sy 2 3 1E BE K 2 B A= 1) 0 BF
AR B AT 5 TR O, 2RI 56 A R — e B A A [
77 1995 T JAL o

2. FFBH /N LT A DMEM 85 3% 35 89 g [ 96 [ Gib-
co 4 A5 AR ARG A Hyclone; RNA $2 B ( Trizol) 1
B T i f& Lipofectamine™ 2000 ¥ 7 2£ & Invitrogen A & 7~
fh s RT - PCROXHI & 3538 PCR 7 & 19 6 52 it PCR X5
AW B B A TaKaRa 24 &) 519 & BN P B F 585G £ 4
25 F) 56 s sIRNA 3 4 by [0 55 35 24 ) 58

3. FEAUA A kR (CO, )QMH@iﬁ%%ﬁ(%lil Thermo
oE]) L EEAM G R (36 E Thermo 24 7)) , 3538 PCR A (3£
[ Bio - RAD /A7) , %% 3¢ & 5t PCR {X ( 2 [ Stratagene 23 7] ) ,
BE R R 48 (3£ E Bio - RAD A H]) .

4. siRNA JFHI i+ FG 8 AR Genebank H1 TE B A J3

H, N T invitrogen 23 7] [ 5 H ) SIRNA 5 51 38 1 30 00 =
Z A0 ULI23 B T4 5000 i &5 35 A6 1 24 ) & L, 43 03
fir %l siRNA, (siRNA, siRNA, . [A] B & o — % JE 5 7 MR
7¢I FR (FAM) KR (9 144 %) BEF 51 (AN 51 48 ff 3k (X 3% 34
B RIS, S sIRNA 3 A 20 Jf0 J %o 5 5] 3 35 09 R 45 5 M 52 il )

Hl— Z< 80 ] GAPDH L[ (v BA 1 xf 18 % 51 ( FF 8 A RNA T
xR A M), siRNA, IE X $: 5° - GGCCAU-
CAAAGUUUGCAAATT - 3", Jg L 4%:5 - UUUGCAAACUUU-
GAUGGCCTT -3';siRNA2 1E X %%:5' - GGGCAUCUCUCUCU-
UAAGUTT -3, g L4 :5' - ACUUAAGAGAGAGAUGCCCTT -
37, siRNA, 1F X 5:5 - CUGCAGACUAUGUUAAGGATT - 3’,
S 4% :5" — UCCUUAACAUAGUCUGCAGTT -3’ ; Nagative con-
trole — FAM 1F ¥ 4%:5" - UUCUCCGAACGUGUCACGUTT -3’,
2 SL4% .5 — ACGUGACACGUUCGGAGAATT -3 ; GAPDH Pos-
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& M 4% :5" - CUUGAGGCUGUUGUCAUACTT - 37,
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NI 1% 75 % R R BE & R (1 DMEM 38 Mk, & T
37°C 5% CO, BEFRAAWNIE IR . (1) I AE siRNA Y i 1 : 5 AL
MR H AL 37 HELF 4 ff, J3 5 8/ 4L B 8 F B8 BT i Lipo-
fectamine™2000 43 H4 0,60 .80 100, 120pmol FAM #7311 B
X IR siRNA ¥ 4e 2= HELF 41 fitg Py , i 1 v =X 40 i A 46 ) 43
Pro e ek B . (2) LI r i - TR /3 siRNA, T4 |
siIRNA, T4 (siRNA; T4 4L, % B 43y 25 %t B4l (e
IijE DMEM 4t # siRNA F1 Lipofectamine™ 2000 ) | [ 14 % 18
M P X B 2 R A e 3 X B 4 (A Lipofectamine ™ 2000
AN siRNA) o fEFe Je i — K, 4 HELF 40 j 450 T 6 LAk, p
Mo R 3 x 10° A/FL . X4 40 i filt A 2 15 ) 50% ~ 70%
i, 25 B Lipofectamine™ 2000 5 B 43 9 555 e, TH Y Jg 4 ~
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LS FAM ZEGRIKNE O0. (2) Bt b B8 i v Uk - oK 1 4 i
L5 1 40 ] Trizol ¥k 2 BCE RNA 28 4043 6 % B I i Howk
B, %45 cDNA, PCR %) UL123 ,UL54 ,UL83 B - actin
# GAPDH ¥ 40 MEER, BN W51 Ry 1 A Bk &
TF.UL -123 5% :5 - AAGATGGACCCTGATAATCCT-
GAC —3', F#5 4.5 - CAACTCTGGAAACAGCGGGTC - 37,
Y3 R BE K 136bp; UL - 54 L iF5I#:5" - GTGGGT-
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TACTACAA -3/ § 44 B Be K By 153bp; UL — 83 i8] 4:5’
- AGATGCGGTAGATGTCGTTGGC -3, F 5|4 :5" - CCGA-
CAACGAAATCCACAATCC -3', ¥4 F Bt K & oy 139bp; B -
actin 5% :5' - CCAGGGCGTTATGGTAGGCA -3', Fiif5]
.5 — TTCCATATCGTCCCAGTTGGT - 3", ¥ R Kl
130bp; GAPDH |37 3]#:5' — ACCACAGTCCATGCCATCACTG
3, FEI 4.5 - ACCACAGTCCATGCCATCACTG - 37, "
R BB 138bp, A5 A5 47 19 77 0 2 AT B A R I FRL K
(3) %t E i PCR A I mRNA 7K ¥ (4 F 0 %5 5« 42 B4 g
RNA I 3047 R % 5%, 15 40 M N L RNA S 36 577 1) ¢DNA 5,
AT f R H i 5 [ UL123 (UL54 [UL83 L) Jz GAPDH
AR RS BT o 3 B8 2 AN AL, SR &R : SYBR Pren-
mix Ex Taq (2 x ) 12.5ul, PCR Forward Primer ( 10pwmol/L)
0.5ul,PCR Reverse Primer ( 10pumol/L) 0. 5ul, Rox Reference
Dyell (50 x ) 0.5l DA Je B4 cDNA2pl, il K B 25 1 K &=
25ul, JZ I S 8 - 95°C i AE P 30s, 1 4G 3R;595°C 5s,60%C
30s, 331 45 NG IR I fE 42 95°C 1min, 55°C 30s,95C
30s, SEERTEAL 3 K, PRI CT {H 15 & A& B 19 A0 X %
I 4L sIRNA [ i 4

7. G0 i PO A PCR OB R H 2 kb e
K FI SPSS 16. 0 G5 i % 1 Xt 52 30 B4 47 e 1F 2 4k B, 45
DISEL = bl 25 (v £5) R, AL 2 1) 09 b 5 R F O 22 40 #F
PLP<0.05 225 et 08 30

& R

1. J 40 M AR - e 5 gy 7 LipofectaminemZOOO
o (B spl) MAE LR, BEE siRNA & A9 3 i,
FOUARIC A M 19 20 Bt B 2 38 00, 24 siRNA 35 3
100pmol Iy 2K 22 3% fii1 siRNA 4 &% U 5 fn A B &2 il
BERT UL, S8 By Sl i), siRNA Y 5 (£ 5% e 5t 24
>4 100pmol,

2. BRI WEBE S HL K 0 BT o4 R IR (23 X TR
A BT B2 BE PR R B G s R X RR A ) 2
] UL123 \UL54 \UL83 (1 4% 47 5 B A — 3, PH 1

< 46 -

X ZH GAPDH Zg i 5% JiE W] B AR T HiAth 3 4> b ]
233 > siRNA T4 4] UL123 Zilf 2 JE W B AR T 4
XS, ULS4  UL83 5 2 A 0 [ 21 A W] I %
X, W 1,

B1 HEESERBEXERETHAMIRA ULI23,
UL54 UL83 LA R X B4 GAPDH £ E RKiEFR

M. marker; A. ULL123, [ 1A /7, 1. %5 [0 IR2H , 2. PR X IR 4, 3.
BHPE X HEZR 4. 6 Y iR X BR 2R 5 181 1B o 1. 78 (A5 B4 ULS4,
2. BT B2 ULS4, 3. % ge ol 0 %) B 41 UL54, 4. %5 (3 4 id 4l
UL83,5. PITEXS B 2H UL83,6. & YL i 7 %) IR 2 UL83; & 1C i,
1. siRNA, T4 2H UL123,2. siRNA, T#t 4 UL123,3. siRNA, T
Pedl UL123,GL. 5% 9L i 5 % I 40 GAPDH, G2. [ 44: Xt I 4 GAP-
DH,G3. %5 (1% IR 41 GAPDH; [& 1D th,G. B %} I8 40 GAPDH,
1. siRNA, T4 UL83,2. siRNA, T #i4H UL54,3. siRNA, T3
41 UL83 4. siRNA, T4l UL54,5. siRNA, T4t 41 UL83,6. siR-
NA; T4l UL54

3.9 PCR 45 2 - B 4 % e 2 2 4 358
Xof B R A 1E X BRZH A% H Y BE TR Y 3R A R TE W)
B.22 5% ,GAPDH PBHPE X B 41 mRNA 3% 35 & 5 1E % Xt
MRZHA I TR, il R R 70.8% . T #e4l ULI23
ULS4 UL83 1y Al % £ 35 1 50 4 X B4 3 B W [
i, EHH 3 4% siRNA X} IE 3 R34 45 4l 4 A, e A
siRNA, 101 il 20 3R & 4, % TE 3% F B9 30 ) 36 a3k
65% , BUiS E JE PR L 38 PRAF X 1E & 0T B8 2 Y 2 38
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i IE(ULI23)" E(UL54) L(UL83) GAPDH
SiRNA, T4l 0.350 £0.070 0.425 £0.068 0.443 £0.087
SiRNA, THi4i 0.347 0. 108 0.470 £0. 064 0.418 £0.075
SiRNA; T#40 0.389 +0.094 0.454 £0.065 0.403 +0.053
PR Xt A 2 0.876 £0.031 0.881 =0.037 0.868 £0.042 0.292 £0.011
A riﬁﬂdéﬂ 0.902 +0.030 0.875 £0.050 0.875 +0.046 0.877 +0.026%
55 st 30 ] TR 41 0.876 £0.024 0.879 +0.028 0.874 +0.027 0.923 +0.039¢
F 107.015 113.721 106. 677 133.000
P 0. 000 0.000 0.000 0.000

3AFARAIMI A IE E LA P 3 >0.05;3 A3F BRALHIHL ,IE (E L {H35 P >0.05,GAPDH {f P <0.05; 5 L% BRALHL 8L, € P <0.05 ;45 4

4150015 3 A% BR4L A, TP 4 <0.05

1.001
= ULI123 B -
. - U154
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2 WHXEEPCRENEFTHAFMITEA UL123,
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o ®

NE M5 35 (HCMV) J& B J895 96 25 W7 R, i 5
AT 60% ~80% A7 e o, H K 2 % 52 i R A 8
PRI B R Y Bl X HCMV BF 5 IR A
AL S B %G 7 C 80 16 7 A 1 2 b S o b R LA, L
S VR T 5| K £ B TR, A A & B HCMV
e (¥ 7 T P R 1 P A TR UM G,
R R O I R I i ST B R
HCMV A LI il /N JL 3 o 4L 200 0 f) 23 Ak A 5, 5
3 0 i O AL /N0 B B 0L 95 9 P 2 W 4 It G S
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gem M B AN, HCMV 2 B0E A L H A e
I 1 58 R W T 5 T R e R R
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4 I ok & B L DR Rk A B S 2 1 kA A0
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MV (14 i 24 B R tho ik i DL, PRk 3 3 10 A
7 2 g A JE B
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T8 BE RSS2 B A o NP SR B O I Fl K A
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PR 114 2% 3 T B S5 ), 5 3 D) 0 B 2 e 3 7R 400 i Jik
PRI B TE 5 2 3K 0 b 35 5 ) 5 BH 1 X B 2 GAPDH & [A]
Feik B H A AL A BB TR (P <0.05) , 2B
Brh siIRNA GEA R T E RN RE, T4 3
ZcHE ) IE JEP Y siRNA 354 — 2 i il 5 28, i+
3 %% siRNA JPBEF X A $ 5 AS TR], 0 O A —
255 . H DL siRNA | 30§ &R 57, % IE LY
AR I8 65% , b BF E 56 PORT L3 AR X O 6
MR FRIB 0 0.425 F10. 443 JLHH Y 1E SE P ik
T RER A0 I E LA L LR Rk Th gt 2 1] —
FE AN, 2R3 R 57.5% F1 55.7% o £ 1E FEH
(45 4L IR 43 v, B MIE 56 B DL AR, Hofth i) TE 356
A TR R AR F A TRt
) 3 4% siRNA #8 §E [] IE JE H i) UL123, [ AR
P S 45 A HE , UL123 78 1E J& H & #5  #%5 HCMV
S R A A AR
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