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A 35
ODN 3’ ODN 1V3# 3 ODN
IV3S 5 ODN IV4# 5 ODN [V4S 5 3
ODN IV6# IV7# PS-ODN MDCK
1 PS-ODN S50pmol L MDCK
5 ODN 1V4 # 5 3
IV6#ODN  IV7#ODN IV4 # ODN 1pmol L
A 86-1 H;N; 50% 10pmol L
70% V4 & 3 IV4# ODN A
H N, H;N, 4 MOI
V4 # ODN MOI V4 # ODN
IV4 £ ODN
Q523 A 0001-6209 2000 05-0482-87
B
Antisense Oligodeoxynucleotide ASODN mRNA
DNA ASODN
12
AIDS CMV Vitravene™
3
A
" 863" 102-08-04-01 977007
1969 -
1999-08-02 2000-02-15
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ODN ASODN

1
1.1

MDCK A 18 HN, A 9 93 N, A
9 93 HyN, MDCK
10% GIBCO. BRL DMEM ODN Spg mL

DMEM 1
10 SPF 3~4 Table 1 The molecular design of ASODNSs targeting to influenza virus
2000 o ODN No. ODN sequences Targets

. IvV3# 5’ AGCIAAAGCAGG 3’ 3’end of VRNA

10min - 70C IV3S  5'CCTGCTTTIGCT 3/ 3’end of VRNA
MDCK IV4#  S'CCTTGTTTCTACT 3 5'end of VRNA

1.2 PS- Iv4s 5’ AGTAGAAACAAGG 3’ 5’end of VRNA

IV6# 5 AGTAGAAACAAGGCTGGG 3" 5'end of VRNA

ODN CCCTGCTTTTGCT 3°
A IV7# 5 AGCAAAAGCAGGGCGCGG 3" 5'end of vVRNA
4 RODN S'TTTATCGCCTTTC 3’ Random
ODN | sequences
PS-ODN Applied Biosys-
tems 391  DNA 55T 15h
Solid Phase Sciences
1.3 PS-ODN
%0 CytoTox(@Non-Radioactive Cytotoxicity Assay
100pzmol L PS-ODN 100pL  2° 27! 2~
2%FBS DMEM MDCK 37C 2d
10pL 10 X 100 37C 45min
50pL 96
50p1.Substrate Mix 30min 50l VICTOR™
1420 Multilabel Counter OD 499
Ob - OD OD x 100
1.4 PS-ODN
10° MDCK 96 Nunc
10% DMEM 37C PBS pH7.5 3 0.2%BSA
DMEM  PS-ODN 0.1pmol L 1pmol L Spmol L 10pmol L 20pmol L
S50pL 4 37C 1h PBS pH7.5 3
50 320 X A 18 HN;, MOI=1 37C 45~ 60min
PBS pH7.5 3 0.2%BSA 5pg mL PS-ODN
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40
78 Celltiter 96(@ Aqueous One Solution Promega
OD490 ODN OD -
OD OD —-0OD X100 40pLL 0.5%
910 1- HA HA X 100
2
2.1 PS-ODN
PS-ODN PS-ODN
PS-ODN PS-ODN
. MDCK
" A Lactate Dehydroge-
¢ 'S “nase LDH
T 99 ’ 56
: ’ V4 # ODN
g AA' ‘\ ARNE
5 TSN/ s =6 oIN¥ 5-i-nIV3SODN  RODN PS-ODN
::\a:‘ _s ¢ c(ODN)/;LmoVL MDCK
-1oL S0pmol L ~

0.024pmol L IV4 # ODN 1V3S ODN

I PSODN IV4#ODN IV3SODN  RODN RODN

LDH
—5%—~11% PS-ODN
Fig.1 The in vitro cytotoxicity of PS-ODN 1 PS.
V4% ODN TV3SODN and RODN
—@—RODN —=-[V4# —&—[V3S. ODN SOpmol L
PS-
ODN  MDCK
2.2 PS-ODN
2 PS-ODN 1V4# [V4S 1IV3# 1V3S
A 86-1 HINI1 MDCK

V4 = lpmol L ¥

Spmol L 10pmol L 20pmol L IV4 2 E
1pmol L é
50% 10pmol L
70% V4 # ODN -4ot ¢(ODN)/(gamol/L)
ODN 1V4S 1V3# 5 ODN
IV3S MDCK
IV4 £ ODN Fig.2 Effect of increasing concentrations of PS.ODN
IV45# ODN  on the inhibition activity against A JingFang
CPE 1 86 H;N; infected in MDCK cells

© P ERFRBEDHARMATIRSHED http:/

—@-1vid -1V4S —A—[V3#H —<]V3S.

//journals. im. ac. cn



5 485
IV6 £ ODN IV7 # ODN o
V4 # ODN RODN 501
Vo L
g
[V7# ODN IV4 # ODN Em'
lpmol L Spmol L Z20r
49.4% 43.9% 10 | | |
0 0, v 0.5 .0
60.0% 51.4% IV4 # ODN 0 ; (ODN)/(;Lmol/]L) L5
RODN
36 % 3 3 IV4# 1IVe# 1V7#ODN
[V4# ODN 1V6 # ODN V7 # ODN
Fig.3 The anti-influenza A virus activity in vitro of
[V4# ODN 1V6# ODN and IV7# ODN
—--1V4s =-Ives —A—IV7# —<—RODN.
IV4#ODN IV6#ODN IV7# ODN
2.3 MOI IV4 £ ODN
V4 # ODN MOI=1 V4 # ODN MOI=0.5
IV4 # ODN MOI IV4 # ODN
MOI V4 # ODN -
4 V4 # ODN
2.4 IV4#ODN H;N, N;N,
IV4 £ ODN HN,  HN, 5
IV4£ODN A HN, HsN,
100 80
E 60 B
5 g 40
2 40 £
3 5
£ 20 £20
0 ; ot . . .
0 0.5 1.0 1.5 0 0.5 1.0 1.5
¢(IV4 # ODN)/ (pmol/L) ¢ (TVA #0DN )/ (pmol/L)
4 MOI V4 # ODN 5 1V4#ODN
A 86 H;N; A 9 93 H;N,
Fig.4 The effect of multiplicity of infection MOI of A 993 H;N,

influenza A virus on antiviral activity of 1V4 # ODN

—--MOI=1 —-=-MOI=5.

Fig.5 The antiviral activity of IV4# ODN against
A Jingfang 1 86 H;N; A Lufang 9 93 H;N,
and A Sandong 9 93 H;N,

——A Jingfang 86-1 HINI
—+=A Lufang 93-9 H3N2
—A—A Sandong 93-9 H3N2 .
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A 8
UCGU CUUUCGUCCS” 5" 13

RNA

312 nt 3

3’ GGAACAAAGAUGAS’

41 ASODN Zerial
13 vRNA 3" 12nt ASODN 7nt ASODN
5'AAAGCAG3’ 50pumol L 100pmol L A-
SODN 7nt
vRNA 3° 5
ODN ODN
ODN
IVo# 1IV7# vRNA ASODN
vRNA 5 ASODN
ASODN
ASODN
ASODN ASODN
ASODN 14 ASODN
ASODN vRNA 5’ RNA
vRNA 5 RNA
vRNA 3" 5§ panhandle
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IN VITRO ANTIVIRAL ACTIVITY OF ANTISENSE OLIGONUCLEOTIDES
AGAINST INFLUENZA VIRUS”

Chen Zhongbin Wang Shengqi Guan Wei Yang Binghu Sun Zhixian
The Department of Biotechnology Beijing Institute of Radiation Medicine Beijing 100850

Abstract For developing of antisense oligonucleotides as potential antiviral therapeutic agents against
influenza A virus phosphorothioate oligodeoxynucleotides PS-ODN  targeted to part to the 3'and 5
end sequences which are common to the eight RNAs of type A influenza virus were synthesized. The
in vitro cytotoxicity of these PS-ODNs was assayed and then antiviral activity of these PS-ODNs
was evaluated by using cultured MDCK cells infected by A JingFang 86-1 H;N; . It was found
that 1 No in vitro cytotoxicity was seen when concentration of PS-ODN was up to 50pmol L. 2
Oligonucleotides IV4#  complementary to 5 terminal conserved sequences and ODN V6 £ V7
# composed by 3° 5 terminal conserved sense sequences or antisense sequences all exhibited the
most potent antiviral activity. IV4 # ODN exhibited significant antiviral activity with reduced
hemegglutination titer about 50% at concentration of 1pmol L. and over 70% at 10pmol L. The
antiviral activity of IV4 # was in a dose-and sequence-dependent manner. 3 IV4 # ODN showed
significant antiviral activity not only against H;N; subtype strains of influenza virus but also against
H;N, subtype strains. 4 The multiplicity of infection MOI of influenza virus had effects on antivi-
ral activity of IV4# ODN. V4 # ODN showed better dose-dependent antiviral activity when there
was lower MOI. These results suggested the the 3" 5" terminal sequences of influenza A virus could
be used as a target for designing antiviral oligonucleotides against influenza A virus.

Key words Influenza virus Antisense oligonucleotides. In witro cytotoxicity Antiviral ac-

tivity Multiplicity of infection
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