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W OE. HW WEFCR S 6] P IE 5 MO (respiratory syncytial virus, RSV) N &K i it S0 #% 1 DZ1133 75/ BUA
PG BE 2 AN ATE ARE R E I . JiTE RSV ERYL BALB/ ¢ /N 845 T DZ1133 AR R AR 0 USEAL TR AS1133, %5
DT PRSI 50 DU i 26 2005 #3752, RT-PCRAG I3 7 mRNA 3k, S0 il o0 38 VR W 1 40 i 1%, ELISA A& ] TNF-,
IL-12 IFN-y F IL-10 7K, JliZH SR B2 M AR I 0. S5 0.2.0.4 mg 1 0.8 mg DZ1133 57 24 /)N U ZH 2195 B2
BEAY IR (2,75 £0.21) x10° (1.86 £0.20) x10° PFU/g #1(1.02 £0.22) x10° PFU/g, S/t R /NER (7.94 £0.42) x
10° PFU/g LLARHE F [ (P < 0.01 ), 3R 4% 50 5 v y7 41/ BUI 240 2005 15 mRNA 3 3k 55 8 e X HR 41 B e 40 1 T
30.51% 47.38% (P <0.05)F153.97% (P <0.01) , 0.4 mg DZ1133 3857 R&A% RSV Y /IN B3 A48 I o 0 Ve i v 11 41 e
TR, R I U B 5455 (P < 0. 05) , % TNF-o IL-12 | IFN-y 1 IL-10 KPR E PRI (P >0.05) , 58 45k
ISR B DZ1133 A5/ RAIK A RO RSV il D8l S8 50E , A 2P RSV 3% 4%,
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Special deoxyribozyme suppresses respiratory syncytial virus infection to mice

ZHOU Juan, XIE Yuan-yuan, WANG Li-jia, ZHAO Xiao-dong, YANG Xi-qiang ( Department of Kidneys and Immunology,
Children’ s Hospital, Chongqing Medical University, Chongqging 400014, China)

Abstract. Objective To investigate the effects of special deoxyribozyme DZ1133 targeting N gene of re-
spiratory syncytial virus ( RSV) on viral replication and airway inflammation in mice. Methods RSV infected
BALB/c¢ mice were nasally dripped with DZ1133, mutant DZ1133 and antisense oligonucleotide AS1133 respe-
ctively. Pulmonary viral titers were detected by plaque forming experiment. Pulmonary RSV N mRNA expres-
sion was assayed by RT-PCR. Leukocytes and the subgroup cells in bronchoalveolar lavage fluid ( BALF) were
counted, and the concentration of cytokines such as TNF-q, IL-12, IFN-y and IL-10 in BALF were assayed by
ELISA. Pulmonary histopathology was performed to observe the inflammation of airway. Results Pulmonary
titers of 0.2, 0.4 and 0.8 mg DZ1133 treated mice were (2.75 +0.21) x10°, (1.86 +0.20) x 10° and
(1.02 £0.22) x10° PFU/g respectively, which were significantly decreased as compared with those of infected
control mice [ (7.94 +0.42) x10° PFU/g, P <0.01]. Meanwhile the pulmonary viral mRNA of 0.2, 0.4 mg
and 0.8 mg DZ1133 treated mice were inhibited by 30.51% , 47.38% (P <0.05) and 53.97% (P <0.01)
respectively compared with infected control mice. The inhibitory effects of DZ1133 on viral titer and mRNA ex-
pression were much stronger than AS1133. The treatment of 0.4 mg mutant DZ1133 had no significant inhibito-
ry effect on RSV. In 0.4 mg DZ1133 treated group, total number of leukocytes in BALF was decreased dramat-
ically and pulmonary histology was significantly improved compared with infected control (P <0.05). But the
treatment of 0.4 mg DZ1133 did not affect the productions of TNF-a, IL-12, IFN-y and IL-10 in BALF of RSV
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infected mice (P >0.05). Conclusion Special deoxyribozyme DZ1133 targeting RSV N gene effectively in-

hibits viral replication and reduces airway inflammation. DZ1133 is a potential therapeutic agent against RSV

infection in vivo.

Key words: respiratory syncytial virus; deoxyribozyme; genetic therapy

-1 3 45 I 25 ( respiratory syncytial virus, RSV)
SEARIREA) LT 0T T R 1 HE R A 12 4
T4 AR BRI 259 o B A% ( de-
oxyribozyme , DZ) J& B AT PE#Y DNA 731, ¢ 5
54 DIEIRY) RNA, KR FAN TR, © 0 Tk
e R O I A AN R g R R
AW EEPRNGT AR . AFSE B AT R A A il
DZ1133 TE/N AR N ST RSV g DL KOG S 2E 1Y 7R
FH ., RHT RSV BT RERT ORI IR TR

1 HRSH®

1.1 FHFmR
J U DZ1133 1 SCEEAZ TR AS1133 {15 RSV N &
L 1 124 ~ 1 142 [ SF)JF 51, 58 28 4k mut DZ1133 &
DZ1133 ffbrfut 5 4 MR M T 250 A X E T3], [R5
AR A (R T ABI392 DNA/RNA &%) \HPLC 4fifk Je
3"y AELFE 5 (W A SE | Glen Research 23w ) i 42 F70 70 il S A
A (B 1) 357 e o [ 2 o B 2 B B T B A 5 T 58 Al o
FTISC 56 B ESE DZ1133 %F RSV N L HA sy B,
1.2 SB%FHipAE

TCRFAR R B SPF 4% 8 ~ 12 J& i it BALB/c /IVER 80 H
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(14 A ERE B S sy ) 4% SPF REDR SR T A
KSRGSl  FEARBE P2 S9G% (AR % 4 2 ) AT B
2L, SR AN R IR 2 0 10 41, A4l 8 L, BREES
EL 221878 A 10° PFU/50 wl RSV A2 ARuEREGEE (W H = 75
By 2 2 R B s BRI ST T ) 7. RSV ezl ) | L 5 24 |
48 h S A B 457 0.2 ~0. 8 mg DZ1133 5§ AS1133 0.4 mg mut
DZI1133 , ZEZ AT RIS F 50 pl PBS o, 5l 4 FlH 0] 2 2% DZ1133
PRANSEI RN R N 254830 125 L & Bl AT ekRT
DZ1133 72/ LA LU0 A AT o UL X RRZAFE L J5 24 48 h
I3 B A 50 pl PBS, R YL RSV, 44T 2 K 0.4 mg
DZ1133 §ji &b 5/ BUOA BAPE X B 2 5 SR B RSV, 44T 2 Y50 ul
PBS Ji% & /N 25 O R,

1.3 Fl4a 2% 7 i Fr )

YT 72 b, /NEUTZL 20 RSV & i s e i b 58 /N B,
TR A UL IFR BT, #5610 ml/g i A TR It 25 207 A5
(0.218 mol/L FEME,4. 8 mmol/L £ & Bk ,30 mmol/L MgCl, ,
25 mmol/L Hepes,200 U/ml 75 752,200 pg/ml 4% 55 2 (1 B
LG, pH =7. 4, 1 IEBR ) 5)3% ,4 °C,2 500 x g B0 10 min
Wtk 3 o BERP 10 72 R BEAY LW 100 wl 2 A2 EUE AL
Vero 41, 52 FL, WM 2 h J5 B H & 1. 5% IR HE BRI
2% FBS (1) 1640 ¥57: 5L, 8535 5 d,5 mg/ml MTT B, 714k
255, TR B
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A:DZ1133 B kA /370 ;B:mut DZ1133 Bk /770 ; C:AS1133 B4y /730 ;D 2 B B & B Ae 3 o s R SRS A5 09 DZ1133 254 TR & LA

A AR R R 8 55

E1 DZ1133 AS1133 71 mut DZ1133 & REE



5518 1) JE B A RS P SRR X /N B P R 5 M R A A 4 1717

1.4 RT-PCR #:m]

YL 72 h AR FE/INER, TS il A U U RO AR, A
1 ml Trizol ( Gibco BRL 2% &) ) #2HU & RNA, 4 ul & RNA H
M-MLV 3 % 5 i ( Promega 23 W] ) #% U6 B 4E )i ¢cDNA, PCR Ji i
4 ¢DNA 2 ul.5 x PCR Buffer 5 wl,Hot Start Taq DNA 3 4 fifi
2 U (TaKaRa AR, LIS IR TS 1% 1 pmol/L, #h/K 2
25 wl, P BEZAE:94 CHIAEME S min,94 °C APE 40 5,38 K 40 s,
72 °C #E{§140 s, RSV N JEHE T4 17 .5 -CTGGTCTTACAGC-
CGTGAT-3', F #if: 5'-CCAGCAGCATTGCCTAATAC-3', 7= ¥y
460 bp, iR SR 42 °C, 2 40 DMEEF,72 CHEA T min, NS
B-actin 5|4 I-7i#:5'-ACCAACTGGGACGACATGGAGAAGATC-3’,
T ii#:5'-GTAGCCACGCTCGGTCAGGATCTTCAT-3", ;=4 366 bp,
IR KR 60 °C 3525 AMEEF,72 CHEM 7 min, BLS5 pl B
W 1. 5% SEEREEIS FRLUK , EB Yy, o3BT 45 BB AE
IR AR MR LV BN TR Y DRI X R TR
1.5 ZAEMAHERRG MK

RSV B 5 72 h b %8/ R, B, T8 A S 4Rk
0.5 ml JEPE 2 Y, Y8R 32 S I v E 6V ( BALF ) |, ifn 3R 3+404%
A S %, 4 °C,1 000 x g #§.0> 10 min, BUAH I T IR
F, Wright 4e€e, B 3058 T 114k 200 A~ 40, 422 o k2 20 g
W& R P A 4 L VA 28 40 B ) B A A RS A 2= R R A 2T
1.6 ELISA #nl 28 i I -F

/INELELISA %7 &0 & BALF 7% TNF-a( Diaclone 23 ],
Cat. No 860.040) \IFN-y( Diaclone 2], Cat. No 860.050) IL-12
(Biosource 4y &), Cat. No KMC0121 ) ., IL-10 ( Biosource 2\ &),
Cat. No KMCO101 ) , F#AE 448 45120550 & U6 B 45 12647 ,450 nm I
KAWL D(450) {8, LAARAE Sl B2 ST AR ifi i 48, 715 RE
2 L PR VR
1.7 MABIREFHES

RSV RYLJ5 6 d AbBE/INER, IO 28 =2 A48 il v 8 V0 1 /DN B
fZH 2R 4% 22 3¢ F g 1 2 , 5 M S 38 U) Jr, o0 RHE — far
(HE) 38 SEEMsaaaifm . & R/ kY, &ikY)
HBENLEL 3 AP, 22 B8 Cimolai R BETF3 2S840 H7° .
1.8 %itso#

B Ll x + s FoR, R SPSS 10. 0 BAFGE 1147 22 21 18] HL A
q KB ' K9 5 25307

2 #R

2.1 BLEAEEAT RSV B/ SATLL LR 0% 28 0 AT 09 v

25 BT S 30 43 Bt /N BRI 2L 8008 BT B, 5 B IR 2 L
%,0.2.0.4.0.8 mg DZ1133 557 20 ifi 2H 2% 1 1% BE /K P88 T
K, 22 A G F R L (P <0.01) . DZ1133 Xl 2H 1 75 BE
V1A A DI 710 e A 3K 347 348 5% , 7 A [ 3 o P DZ1133 )
POHEIVE B B b AS1133 88, 0.4 mg mut DZ1133 %} RSV gy
/0N BRI 2H 2P0 B0 B2 9 3 4 F LK 0. 4 mg DZ1133 1 0. 4 mg
AS1133 #5535 (F 1),

%1 FREFE DZ1133 AS1133 1 mut DZ1133 Xt RSV B/ R
AR BRI (107 PFU/g, x £5)

215 n 0.2 mg 0.4 mg 0.8 mg
DZ1133 3974 8 2.75+0.21>  1.86+0.20"  1.02+0.22"
AS1133 JA¥F4H 8 5.13+£0.21%  4.37+0.32"  3.63 £0.20"

mut DZ1133 /9741 8 - 6.92 +0.33% -

a: P<0.05, b: P<0.01,5 B fexdia] (7.94 £0.42) x10° PFU/g] 3k
#; c: P<0.05,%5 DZ1133 %77 4arkik

2.2 BLAAZEEXT RSV B ) R 20 4% 9% & mRNA &
R

RT-PCR £l /s R 2140 RSV N mRNA Kk 150, 1 N/
B-actinffXF F kR EF R, 0.2.0.4 mg 10.8 mg DZ1133 597
2/ UL AU T IV JE (R 3 5K 5 B e X HR 4 /)N BRL L A8 20 ol e
1% 30.51% 47.38% F1153.97% , 2534 G it 2 X (P <0.05,
P<0.01), 7£HMI[E & DZ1133 %t RSV 4L /N Bl it 28 41
N mRNAZER B/ B B 1 AS1133 38, 0.4 mg mut DZ1133
TRIT /NG Z N 3 P R385 R e o B4 b 22 R TE S i
FEX(P>0.05), W2 #2,

%2 FEFE DZ1133 AS1133 F1 mut DZ1133 ¥t RSV B/ R

BiH49%mE N mRNA RIEMWHIE (%, 2 £s)

151 n
DZ1133 35974 8 43.66 +10.23% 33.06 +8.74%  28.92 +9.24P
AS1133 JRy7 4l 8 50.07 +£7.48%¢ 43,58 £9.08% 38.81 +8.89%

mut DZ1133 574 8 - 57.68 +10.34¢ -

0.2 mg 0.4 mg 0.8 mg

a: P<0.05, b:P<0.01,5 B2 mB20[ (62.83 £9.12) % ] iz,
c: P<0.05,5 DZ1133 /577 4A k3

M 1 2 3 4

500 bp— RSV ¥

400 bp— 460 bp

300 bp—

200 bp—

100 bp—

500 bp—

400 bp—

300 by <—B-actin
p 366 bp

200 bp—

100 bp—

M:DNA A ;1 B 24 1B 40;2.0. 4 mg mut DZ1133 74 57 48
3:0.4 mg DZ1133 7447 48;4:0.4 mg AS1133 ;4774
2 RSV Bift/NRYE 0.4 mg DZ1133  AS1133 #1 mut DZ1133
BT EMALRRS N mRNA Rk
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2.3 BLEAZEEAT N R EAE AR SR e R B8y
EAG)

RSV & 8 20 52 (1 0F IR 2 e 8 BALF 11 400 Jfd 24 4
FFFE (P <0.01) , FIZRMI 52 LAWK EL AR S =, T 28 116 B2
JELLR AR . 0.4 mg DZ1133 3477 41/ BALF 1441 g
BB X IR /N B S R R (P < 0.05)  {HL T 4R 4%
S H TG 5 35 A8 Ak AT 2 LA EL 2RI o (3, 38 DZ1133 i
R RSV e/l BALF Hh A 4 O i , (EL A sl 25 48 i 40 L F
KA, S—J7 i, el T 0.4 mg DZ1133 J B A B 1 X B2
/INERLE PBS i B 25 1 % R ZE /N BUEL 2, BALF (9 40 i 48500
PR EREILEIT 2 X (P >0.05) ,#7% DZ1133 A& 5 Rif
SR RRE (£ 3) .

%3 DZ1133 /N BALF fr B 405 2K a0

(% ,x +s)
257 n Pl ]! HAZANNE A rERR VAN
235 AR IR 8 21.65+4.26  58.72+8.46 18.74+6.33 0.89 £0.46
[ilea e 8 19.115.74  65.79 +11.03 14.05+5.89 1.05+0.51
DZI133 349741 8 68.43£10.612 20.17 +8.32* 8.76 +3.67 2.64 £1.41
TR X B 8  77.51+28.23% 13.56£9.02* 7.56+3.89 1.37=0.98

a:P<0.01, 5% g Barts

2.4 BLEMEEA R A E M A R R T8
AL

RSV BRYL %o B2l 5525 P HRZH L% BALF o TNF-o IL-12
IFN-y F1 IL-10 #3425 (P <0. 05, P <0.01) , DZ1133 3457
21 1 IR A PR KO S5 B R IR A LR, 25 IR R Gt
(P>0.05), BAMEXTIRA 525 A X AL Hhd, BALF Ht TNF-u
IL-12, IFN-y 1 IL-10 /K P22 A Git2AE L (P >0.05) 2
7 DZ1133 i St /N BRI Jrg 350 200 A A1 174 3 3 JC B b 5% T
(F£4),

Fz4 DB FMNRESEMEERRPRBE TN

(pg/ml,x +5)
4153 n TNF-a IL-12 IFN-y IL-10
DZII33 {AJF24H 8 25.71+8.838  64.48+11.232  47.48+13.042  70.59 +6.49a
SR L 8  24.24+9.54a  68.21+7.428  51.42+11.56P  77.56+9.01a
P4 % 2L 8  22.33+6.78  55.64%19.67  38.604.98 62.38£9.78
25 FUUHIREL 8  12.09+5.27  52.46£10.06  29.49 +4.16 60.87 +8.69

a: P<0.05, b: P<0.01,5% & xrm@iarbic

2.5 BLEAZEET N R LR IR B S R0

25 X B EEL /)N RO 2 R 51 T AT I Y60 R3S 1T 0 8, 980 4%
SE MR, 2H L2445 (0. 71 £0.15) o SR X BEZH /) Ui 26
SR, IR L A0 SR AN AR b T R i
FoIlL K SR L SRR AT 43 (14,23 £2.37) , 0.4 mg
DZ1133 /5720 /1N BRI A 2 A0 S48 0 il 45 ] PR i 1) R e 2
PSR R/ i L £ e i T B R AR TE 3 (7,49 £1.92) ,
RGeS B B2 A Se it 22 B (P <0.05) o BT B2 /)

FRUMIZHZRAE D23 (0.63 0. 11) , 525 M IR 2 H 22 S o4t it
FREX(P>0.05) . il DZ1133 j 5 fE 2% RSV B/ Ui
HAIAEF B AL , HAS B AN S /)N Ui 2 2 B S ) g B 27 2k

,/_QO
3 itig

JiE SE AT RNA J3 T8 SR I I SR R IF
B, $Et I AN X B U 5 R 4 RNA R S M5 4, 1l
RNA BYEI07 & 2" 5635 25 1Ak, S M 250t 19 30 14
WR LA, 85 T Ak 2 17 e JEE 40 RNA 237287 i 46
B SR e P X T RN, B 5 AR,
TP RO F /NI R3E , SO 454 5 T, B &3
Pk, 32 51353 S, T 2 R R A28, IRA 4
PIBIFSE B AR IE " o FRATFERTIIBESE h, 41 %F RSV
I RNA 5% mRNA &1t 7 — R YA R, H
DZ1133 TERSN G ML R G0 F1 RSV 20 s e Rl fpiiE 52
HATR SRS RSV VR o AR SLBaHFST DZ1133 7/
SRARPPL RSV JEy, DK 5 | {38 R A S 1)
YEH.

S BT AT 1 54, DZ1133 HiL 55 RSV N
SR gmtizAC e N 2R 12 S50 e 8 2 W Ak, %t
RSV #5% Gl R FEHE LR N BEH SR E A M P
VR, 5E B 75 20 238 5 N JE IR 45 5 7 JE 4 RNA |,
PP HAR Z AR . DZ1133 it Xt N 3R 5y P11
FL AR N R 365k, T4 RSV AR 16 B 23R, i
FUBTIREEAE . ARBFSE & B DZ1133 GE W] 410 i RSV
JEY/INFRUITZH 299 230 B2 5 8 mRNA &3k, Ml VB H
I 751 T A TR

I8 SRR AR PN A 80 4 5 R LA R b 2 L%
SRS R E MR R AN S A B R AT R AR B i
DZ1133 SfCHEHUAZ R Bl 5 A, 4 v AR e ok, (HaRAE
A 4 [ T R AR AT AU it 5 D36 A 5 8 RNA ) 3%
FAT AT A X DZ1133 s 2 ~ 3 SR T
WA , 3 A o, [l R AR IR, A5 4
Yregisdt . DZ1133 1y 37 St 3 4 6 2, 39 55 I 75 1k A
2 S AR AIRBTAMII X S A 3 S R AR
fift, Yo Jd AR RS M L 4R R IR T AKRE

BALB/c /NGB HY RSV 5 il 41 27 75 17 2 1 U 2
72 b YL 24 h F148 h 2 R4S T DZ1133 3497, e
WHMEREEE B, X DZ1133 8 0250 3h f122 19t &
BB 25 B 6 h ik =i, |5 TR 254 15.59%
LUSZEME 1,24 h AUH 4. 9% 25977 Bl IRt
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HIRL 25 24 b, F45 1 AR & DZ1133 finis , 4R
AR IS o TS T A A W
5 B AR RAR T 707 B /N, 28 5 T A BE 313 /)N
OB NG REAC, AR R R e R, Gl
TN AL R AR E S, B DO 1 R B o, <G Jm)
TSR R 5 PR, i 6 2 TRV 1 A O 2 kB
BRI R pH (BT P B I8 AR E v, A AT
W SRR A AN B S, AT 45 27 SR iR S Y B
BAENER, D0 45 25500 e A & B d mIVE T 5 5 R T
FI ] 38 A 50 e 3 38 32 v~ JFF (DG ' 4 R Al %
FMLE P AT

WA R SCEEAZAT IR A% AT RNA T4t
SRR SRS R UK AR 2 e o W R0 i LA it A
RNA T4t45 RNA Z0 7B fass , A8 B HA i 1, AT 22
G SUELRZAT TR A BEAT RNA T 40 T8R4 6 200 B 1 it
YER . BEICAHT RSV R SCEEAZ T RRR N AMIFIE it
O AT T RSV AH R AL 5 A4 5 4
¥ty DZ1133 FJ LSERAT IR AS1133 e/ UK N HLR
BETGTE , 255 & BUZE AR IR R 5 R DZ1133 4136 25 & il
A1 mRNA 23K 59 /E H IH .58 T AS1133 {58 BH It S8 4% il
() FEE PRI 4 FH 32 22 Bl U E) 06 1, AR RO S5
RNA 255 WL B AIVE . A% 15 nt fig 2R 5
1 ~6 LIRSS 13 14 (i AF IR HAES S P OIB AL,
HERIJE G1 G2 T4 .G6 I G14 & 25 BE RSP I 07 24, AT 4]
PR AR HT2 FH S  mE OE SEA% BES ET . mut DZ1133 S
DZ1133 JigAEs 4 {7 1) T4 BHenl A4 AR LT
A B UIE A, B ] RSV Sy )N BT 2H 295 25 70k 1
FI mRNA FR/E H BT AR T DZ1133 % |1 AS1133
HHG, FTRESE 15 nt IR Y 2 8] 457 BLAE L B2 mut DZ
FUKY) RNA SET LG

RSV JERYL 1) 5 A 2V 55 Hu 338 2 A7 2 B0 11 T 22 ]
2, BRI ERR. DZ1133 f8i% RSV /N R
ZH AR PR AR  BEA BALF H 40 iS85, {HXT BALF [
Y4325 L) K TNF-o JL-12 IFN-y £ IL-10 7K 0% W]
WAEH . DZ1133 i RSV & i, w4z B J5 A R
JERE SN TR AEAN SRR SR B2 1w 78 L) K 200 i PR 743
WA AT . RSV I Y] G R A B B T , T A= 4
JLER T, Vet 25 A2 o 4 0 R0 A% Tl 1 o], 3 6 e i )
AL SO, A 5T RSV B 75 B YR 57

I FLARIGYT o FRAliZs T DZ1133 J L i B /)N
B 28 O IR AR, T2 22 \BALE A 400
AR PR oK AR AT 25 2201, Ul I e 2 T I A R
{UE7Se N

ZE LA, Tl S 4 T RSV G/ U A% T
DZ1133 , BEA 2 i il 2 2003 5 52 1l A1 HE DR 38, Dol
AUE RAE BN, AT BE I TR R T R SR A R
AS1133 JEHA I RSV LR PR T IRA2
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