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Abstract
AIM: To investigate the inhibitory effects of

LNAzyme targeting the hepatitis C virus (HCV)
internal ribosome entry site (IRES) on HCV RNA
expression in HepG2.9706 cells.

METHODS: The sequences encoding DNAzyme,
thiolmodificated DNAzyme and LNAzyme di-
recting against the HBV IRES (located in the 5'
non-coding region) were designed and synthe-
sized. The following experimental groups were
set up: Lipofectamine-DNAzyme group, Lipo-
fectamine-S-DNAzyme group, Lipofectamine-
LNAzyme group, blank control group, empty
Lipofectamine group, DNAzyme group, and
random DNAzyme group. On days 1, 3, 5 and 7

after transfection, the expression of HCV RNA
and luciferase gene in HepG2.9706 cells was de-
tected.

RESULTS: Significant down-regulation of HCV
RNA and luciferase gene expression was noted
in the Lipofectamine-DNAzyme, Lipofectamine-
S-DNAzyme and Lipofectamine-LNAzyme
groups when compared with other groups (all
P < 0.05). The reduced rates of HCV RNA ex-
pression in the above three groups were 28.10%,
35.25% and 44.58%, respectively. The reduced
rates of luciferase gene expression were 31.18%,
40.69% and 52.33%, respectively. LNAzyme did
not exert cytotoxicity in HepG2.9706 cells.

CONCLUSION: LNAzyme has a significant
inhibitory effect on HCV RNA expression in
HepG2.9706 cells. The inhibitory effect of LNA-
zyme on HCV RNA expression is stronger than
that of thiolmodificated DNAzyme.

Key Words: LNAzyme; Hepatitis C virus; Hepatitis C;
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BHH): AT R A X EmAFMHCV)S E%H
#5 X (NCR) W R EAZAE R BN AL E (IRES)#)
B BRAZ BT HepG2.970628 J P HCV RNA
Fk ey 3R AE R

Fik: &it& R4 AFHCV 5'-NCREXIRES
1 8 #9DNAzyme. #ARMEIHDNAzyme&k
LNAzyme. &R 2. 3R
MatET G BA, BRARMNTBA, LX
DNAzymest 20, #RDNAzymext 820, %5
20 L35 A5 U -DNAzyme4i . Jig R Ak-A ARG
ADNAzyme#i . F§ i A-LNAzymeZH. LA
%1, 3. 5. 7 dif, *FHepG2.9706%8 it éh
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HCV RNAZ 5 7 Bl FL ) A 64 3] 200 .

ZR: ERKOEHDNAzyme. ARG
DNAzyme&LNAzyme*xtHCV RNA% A 3
HAPEAER, T E 55 A28.10%-
35.25%A244.58%. st K & B AL B Kk b
HApEAER, FHIHE 55 A31.18%-
40.69%F252.33%. 5 3 RRLALEG A B E
£ (P<0.05). *FHepG2.9706%8 e, & JLBA .20
fo A beAE R

258 LNAzymexHepG2.9706%8 i AHCV
RNAW £k BAH S E W40, A%k TFaK
%49 DNAzyme, 2 — R4 789 S RHCV
5T 4.
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PR 8 2 TN BB JH 98 995 55 (hepatitis C virus,
HC V)G 5] (10— P 18 1k 4 2 4% e 1R A% G 1k
T EE PRI 28, R R AR ATl g, 6 A
BN S 3D N Ok SR RTTIDIREA SR Ak 3
FEA BT IaT7, TR TR SR A
HEAME T RE, Bk, WEL—. mrpn iy
PIHCVAY T A RA HEE L. HCVZ
BEZEAH 0, 240K 29.6 kbIF IEHERNA,
AL HE AN TF RO S HEFN AN (195, 39 S hid X
(non-coding region, NCR). H:H#, 5'NCR/ZHCV
B PR AT IR X —, AR B I A6 75 1R e A,
HAA YR AZBEAAE N AL 5 (internal ribosome
entry site, IRES), 755 5 & Hl A B 5 A &
BIVEH, S0 75 2% D 4 A M — I R RS AR 7 R,
W L PR VR T I PR ARREAY.

B IR K% (LN Azyme) A& 76 i 5 B B
(DNAzyme)F2/N 4558 LG5I N8
3 B AL S T S T B A IR ™. A% B (locked
nucleic acid, LNA) &7 84 17 XK 45 14
M SERZ T RRAT Y, 45 P IR 120, 4'-Cfr
T AN (5] 6 48 7K A R B B W1 254, R R
SEVERF Jr T AT HE T R PURZ IR g % i ik
FI SR AT A PE S AL LNAR 5] AR K 4
MTLNAzyme 5 RYRNA R ZRAZ KA ],
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s T U)E R N AR S ), A LN Azyme A .
DN Azyme D) HI 2 W] 8 5wy, JATHT I
WELSE R, 6 HBV SHEH 1) e XLNAfE
BAIMHHBVEEE L R, ARHFSE ST
HCV 5'-NCRIXIRESAHZ s it LN Azyme, LA
HepG2.9706 %1 %, WEELNAzymeXTHCV & il
BRIEWIHIER, SRR RG34
B 601 N1 QST i R 2T 7

1 MRS

1.1 #4 HepG2.970641 i 2 — i i Ye 47 S ki
pHCV-neo ) I K Hep G241 M, % 986 % Iy
o0 7S R N NGRS i Y I A e e /Y
KGRI L B, AR 5 AR IR T G418(380
ITI1). 100 mL/LJf 413 DMEM$; 77 %
H1, 37 C. 50 mL/L CO, 41 F5-6 dfEfR1K;
DMEM#5575E . G418%5 1l H Gibco A A5 Jifi 41l
TE I E BTN PYZE A 75 Lipofectamine™ 2000
Jt4 H InvitrogenA 7] ; TRIzol RNAHREA I &
F-Gibco A Hl; 9t 5E EPCRIGIIHCV RNARH
BT IRINCEE 2\ 5 A2 kO F & (Bright-
Glo ™9t H W HT R 40)% H Promega/A 75 K
FVictor™ Wallac 14202 bric & 4G & 5
SR,

1.2 77k

1.2.1 DNAzyme5 LNAzyme#yi%it 5 &% &
XTHCV 5'-NCRIXIRESAY £1(245-265 nt) 4 7l
Wik G LN JLBP A (1)DNAzyme, 74
H: 5-GACTGCTAGCGGCTAGCTACAACG
ACGAGTAGTGTC-3"; (2)fiftDNAzyme, fi:
DNAzymeZEfitlh b5 i i 5/ 5= A 3" i 54
B AL AT IR A, P81 05'-GACTGCTAGC
GGCTAGCTACAACGACGAGTAGTGTC-3;
(3)LNAzyme, fEDNAzymeH 124558 _F 47
FIN2ALNARAE, JFH145'-GACTGCTAGCGG
CTAGCTACAACGACGAGTAGTGTC-3'; (4)F
SDNAzymeX} 551, B15-TCCAGAGGAAGG
GCTAGCTACAACGATTGCATACAGC-3'. Hif,
GGCTAGCTACAACGA NDNAzymelIfE{bi%
PERFF, JEH00 4 5 S PR R R RO &5 5 7
A, R A BRAC LN A . DL F% 741
ZBLASTHRR 5 AR5 126 E Genelink 24 7
A BB 4tk

1.2.2 Bk ELNAzymed # & 5 A
5 & XLNAzyme##1 @ 10H61 7808 AI(1 pg
LNAzyme+10 pLfiF5iff), =i FE#E L hfE, Bl

AT B 5

RS A% B F R Ak
AN TFAEMFN
HAREBHK,
B A RAL)T 2 B
ATFTAEFE, B
M, BHREE
A K BB,
B SR A
R 8 AT 3 R owk
Je RS B B R
Eoah b &R AR
R A BEHR, Bp
ZEBRMEES
H R A(TFO)Z
B A AF 7
B A7 & 74 g ok 6
B — R A —
Fh i & 09 A de 08
VAR 25 BUR,
RN X X
SR E .
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WAl # & B
BB (LNA)Z
— A SR
FamarEdy, B B7ie
HoF Rk 4348 Fz4R y y == y ;
B bR ! £ 2 7
BT T TENR 1.67 +0.45 1.52+0.49 1.55+0.51 1.60+0.48 1.56 +0.47
i\ﬂaﬁ},&i"n‘;ﬁﬂ"ﬁ BERRANIR 1.62 +0.43 1.568+0.44 1.61+0.47 1.565+0.45 1.60+0.42
7ok b, EBLA

’ =)

T i WA F5<DNAzymeIY iz 1.54 +0.46 1.57 +0.41 1.60+0.45 1.58+0.44 1.53+0.48
L& FIAN2ANLNA #EDNAZymeITiR 1.61+0.42 1.56+0.44 1.54+0.46 1.51+0.42 1.52 +0.45
5F, AT lipo—DNAzyme 1.65 +0.48° 1.25+0.42° 1.11£0.45° 0.91+0.43a 0.71+0.46°
LNAZymeE }R‘#h H ac ac ac ac ac
RNA# % % % 4o lipo—S—DNAzyme 1.62 +0.44 1.08+0.43 0.93+0.48 0.81+0.45 0.63+0.41

71, FIBT, kT
b1 3 B Y B AR
E.

lipo—LNAzyme 1.66 +0.47° 0.96 + 0.39°

0.73+£0.46*° 0.64 £ 0.42*° 0.35 +0.44*°

°P<0.05 vs BWIBAH; °P<0.05 vs lipo—~DNAzymezH; °P<0.05 vs lipo—S—-DNAzymeZH.

JE AR 2 I AR AR -LNAzyme TR 5.

1.2.3 25520 5 g Rk 4% F2 0 R SEIG BN TR
SRS ZH . S IR R A o AL IR A
XA JTERDNAzymeXf 4], #DNAzyme
XA S0 A A FE R U R-DNAzyme4i(lipo-
DNAzyme). HGiiA-mifCIEMDNAzymed
(lipo-S-DNAzyme). g FifA-LNAzyme4(lipo-
LNAzyme). KHepG22.970641 Jitd 421 X 10°41 iy
L3R T96 L5 7R, 41100 pL, 3LBE74
A, B &6 AL, 1 4 M WG R S S 7R
IEW(-20 ‘CORAE), 5 mIAE & A BEALH — Ik bk
IIAELNAzymesiDNAzymet 410 umol/L[T]
DMEMIR &1 mL, 20 11, 3. 5. 7 dftdE&
FLRE % B3 M500 pL, fR77F-20 CH5.

1.2.4 327 L&A RHCV RNAAS#M: K%
JGEEPCRIL. HAREAEM R (DRNARH: HL
i gE B3EW100 pL, HENTRIzolAH]1 mL, %
P2, EiHFHES min; JI&{50.2 mL, #%15 s, &
VR E3 min, 4 °C, 12 000 r/minS.0»15 min; HL
IE W, IN0.5 mLyR A, il EHE 10 min, 4 C,
12 000 r/minL215 min; 35 E3SW, IIAT75%FH:
WM L lE LW mL, 4 °C, 7 500 r/min%
015 ming 35 S, FEil TS min, & T K
TR LR TC /K . (210 % Wi S ii24.5 uL
R REF0.S pL, R4, B0S s, 37 CHRi
60 min; 95 CAZ%ES min, .05 s, K FARF 5
M. Q)PCRY K Jx NiAARZR Ayl 5% 7= )25 L,
PCRJX W ii22.3 uL, Taqlif#0.2 puL; N 444N
37 °C 3 min, 92 ‘C 1 min, 60 ‘C 30 s, 40/MfEFF.
H SR A A 32 AT TR I 2O L5 5 0t
H e EA IR, RSN ECE S 1) D7 s
S cDNA 3445 DAL

1.2.5 353020 0 R 32 038 B AR 43 )1 IR

PeJils 3y 5. 7 dZALBETR, BRIIRMCOT T 2 =
W, AEFL R IO G = 5T S IR 9 R R
JEIRF100 pL, BA2REAI2 min MEZH i 22
i, 37 RIS 22 b c RS A 1R ¢ D' W 5E ) RE A
WL sAOGHREE, it {E LACPS IR,
1.2.6 LNAzymes}2n it o -t 4am: RHAMTTLL
LA M LN A zyme s 4H A SHHE 1 1) 5% 0.
SitF A rE PR R mean+ SDFE
R, N SPSS13.048 tH ik A4k 3, 20 W] LR H
ERWERIT T 2= 2 W LSDELK:, P<0.05°4 2
F A Ge vt 5 2 S HIZ (%) = (2 HIN-H 2y
JaN)/H ZHIN X 100% 8O0 HE 2 N-52 5 ZHN)/ %)
HEZIN X 100%. Z MR SCHR[13]: #0H1%6<15.0% K
T 15.0%-30.0% A A 2L 30.0%-50.0% 4
W REAT 20 >50% 4 W 2 AT 2K

2 #R

2.1 LNAzymeXtHCV RNAK L #9 %0 AR
B2 e, % SERAATHCV RNA K ERIE L iR
HH A B ) PB4 FH (F9P<0.05), lipo-DNAzyme-
lipo-S-DNAzymeAFlipo-LNAzymelt] -3 41|
AN H28.10% 35.25%H144.58%. 15 ] 24 Hif
LEER, HCV RNARRIE B R R S, HZ
Jals 3. 5. 7 dBPPI R FREE 50 15.53%
19.52%. 23.69%#H129.91%(#1).

2.2 LNAzymext 33k 2m it 35 % Bk B &k 49
EACINIIWN A L SR v DU TP
B L DA 1) e 08 49 S o R i T T A (38
P<0.05), lipo-DNAzyme. lipo-S-DNAzymeXl
lipo-LNAzyme /]~ 24 373 51 431.18%.
40.69F1152.33%(#£2).

2.3 LNAzymest ooy & 257 dfn, KA
MTTLE (70 52 45 41A {8, lipo-DNAzyme. lipo-
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ax’:| 1d 3d 5d 7d

TENWR 4971 + 297 4 958 + 290 4 966 + 281 4973 +279
IETUANIR 4 896 + 291 4905 + 285 4897 +275 4912 + 287
ToFDNAzZymeN iR 4925 + 289 4898 + 279 4901 + 281 4891 +278
EDNAzZymeX IR 4776 + 261 4539 +248 4431 +271 4273 +267
lipo—DNAzyme 4272 +241° 3568 +257° 3022 +269° 2 405 + 244°

3701 +232*
3458+ 151%°

lipo—S-DNAzyme
lipo—LNAzyme

3042 +265%
2 651 £ 156™°

2 254 £ 258
1027 £162°°

2 437 £ 246
2054 £ 178

°P<0.05 vs BINIIBLH; °P<0.05 vs lipo—DNAzymeZH; °P<0.05 vs lipo—S—DNAzyme4H.

S-DNAzymeFllipo-LNAzymeZl 1A {E 754
1.160.04. 1.16%0.04F11.14+0.04, 575 F1%f
MAL1.2020.04 LB G2 5, RIWLNAzyme
JIE ST AA VR 5 Rt At A I 5% i

3 e
S SCHAR ST R FERIVR T W ST I 0  22 —,

A HE R 53 KSR ST A 0 BT R SR A
DNAzyme 2 48 #% B (Ribozyme)Z Ji AATTX B IA
PR X — R KR, 5L, DNAzyme
HATDTREMvEsR . St A8 s S50
RO Y EIE 7 1, DNAzyme LUA% AT
B AL R — PERP SRR Ve LNAzyme
JEDNAzymell]—FifiT 4, &—M&id B
(locked nucleic acid, LNA)&1fi FIDNAzyme, Bl
fEDNAzyme )P 545G Bk A— 2 A
LNAHAE. HTFLNARA AR T T
PR E, LNAKI SN KHE 58 T DNAzyme 5
JE A IR 2 A8 S A g, 195 T D)0 S (1 AR v
0, ISR T DNAzyme I PUIZ RIS FEAE HE 77,
Ik, LNAzymel# H BUAL DL SEAZ 1T b FEAiT ) i
IRIGIT X BT —AB e
HepG2.970640 i &b — P 55 DR 40 i, 2
B pHCV-LucHT & HCV-5'NCR-C RNAZE K Hluc
(PRl 3L R B B B T Brne o JE R (G4 18P 1 3
B fIpCl-neo & I, K73 T WL AEE F0A% 40 i
W RIEZ TR T, AT GA18HUIE 1) ki
pHCV-neo". HepG2.970641 it fit) = B4 s L A4
TR LA I, TR U 5 O % Tl IR Ak
MEHHCV RNALIE WG, BRI 44 THHCV
5'-NCR RNAZJE KL 4H X 52 35 P 75 B2
AHE G EE R, A STH C VAR SF X 3K
5'-NCR IRESAH7 s il & 2K DNAzyme, Jf
DLFH &1 g i A 4 25K &, EHepG2.970641
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it 9 B BEAT EMHIHCV RNA £ IA (P<0.05),
o, LNAzymelf IR HI 55, ~F-35540iH) 5 n]
1544.58%, 1M H., Fifi FH 25 IF ) (K, 0] 6 5 5
rFy, 257 dJa, TR %1529.91%. 56
R R R R A 5 R AR B, LNAzyme
XF ¢ 2% i S DR 3R 1 4 o A A A8 3 At
DNAzyme5#(P<0.05), P& n1£52.33%.
A, MTTLG (45 K B, LNAzymell5 iU TR &
Wroksk 4 AR B AR TG 5 (P>0.05).

BARA R R B /RLNAzymeXfHCV
RN A2 't 28 1t 5 [R] (1) 2 38 34 A7 5 v 1 410 161
K (H LA L, #1P<0.05), HMNELR -
BE, BRFER A S BAR, 3X 0] §E 22 0 TH N 3%
A, S S (1)~ G R R o e S v M
LNAzyme A< 5 ¥ 451, iX 06 g 45kl #E
i Be AT A, B AN R R M ) 2 1)
WEPE. DG T I m R 2, Ay TR DA
RN, LNAzymel/5 A7 52 il ok &G P 5
D PR S DRIV T (R 2 s X TR 2440
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F RS A, B AR AR ] DU A AN AN 32 BRI & ok S 2l R I A S0, 7 A AU R A 1) 6
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