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Abstract

AIM: To investigate the inhibitory effects of
locked nucleic acid enzyme targeting the hepati-
tis C virus (HCV) C gene on HCV RNA replica-
tion and expression in HepG2.9706 cells.

METHODS: The sequences encoding DNAzyme,
thiolmodificated DNAzyme and LNAzyme
targeting the HCV C gene were designed and
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synthesized. The following experimental groups
were set up: lipo-DNAzyme, lipo-S-DNAzyme,
lipo-LNAzyme, blank control, empty liposomes,
and lipo-random-LNAzyme. Transfection was
performed using cationic liposomes. The level
of HCV RNA and luciferase gene expression in
supernatants were tested by real-time fluores-
cent quantitative PCR and chemiluminescence
technique 24, 48 and 96 h after treatment, respec-
tively. Cytotoxicity of LNAzyme was evaluated
by MTT assay.

RESULTS: Significant down-regulation of HCV
RNA replication and luciferase gene expression
was noted in the lipo-LNAzyme group, lipo-
DNAzyme group and lipo-S-DNAzyme group
compared with the control group (P < 0.05 for
all). Relative to the lipo-DNAzyme group and
lipo-S-DNAzyme group, the average inhibition
rates in the lipo-LNAzyme group were 47.55%
and 52.44%, respectively. With the prolonga-
tion of the treatment time, the inhibition rate
increased. At 96 h, HCR RNA replication and
fluorescent protein expression were significantly
lower than those before treatment in the lipo-
LNAzyme group (P < 0.01 for both), and the av-
erage inhibition rates were 79.40% and 84.05%,
respectively. No obvious toxicity was observed.

CONCLUSION: LNAzyme has a significant in-
hibitory effect on HCV C gene replication and
expression in vitro, which is stronger than that of
the thiolmodificated DNAzyme.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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BHHEY: a4 m BT X g% 4 (hepatitis C
virus, HCV)C# B #4 4§ 4 B2 4% B 24 9% RN A
B )5 A Q4 IR AR R

Tk & A R EE M EIHCV CHA B AL 5
DNAzyme. #AXDNAzymefeLNAzyme. 5 ¥
RO R e o M L NP e = P LR I
g R AR 2T BB 48 Fm g - X LN Azyme*f B
2. IR OLAE AR i AK-DNAzyme. i it 4k-
FRARDNAzymeZB F= fig it R-LNAzyme#H. VA
B RE AR F-4 FHepG2.9706 20 1. KA
KA E FPCRAAL F LB AR 5 %) w24,
48, 96 hfmfaz s L& FHCV RNASZ &
KAFEIRRE LA, P ABRLEMTT)%
W5 o) 2m A AX Y

LR mANHYIE, LA . AR EA
B AR PR AL B 4L <FHCV RNA B ) A= 52 % & B
R R Ak o IR A R ¥ BT B4 5% (P<0.01),
A, B A B AT Bl ) 0 AR R 34 BB R AT Bl R
FRAR L E AL B 2.(P<0.05), T34 49 4) F 5 3)
1K 47.55%A252.44%, ELIE R 2h At A 2k K, dp 6]
FEZIZHAMH, 96 hid, HCV RNAZ #1452 58
F G E A0 T R HE A %A A 2 (P<0.01),
o, AT BR AT Bl 4 0 ) AR R 34 BB B AR Bl R
AR LB AT BB 2.(P<0.05), T3 F 555
i£79.40%%280.05%. mLNAzymext 2 it i& b
AR 7.

it LNAzymefb 4 F W HHCV CA K &
A5 Rk, BAR T ARG 49 DNAzyme.
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BERNAW 7, S EgmigX . /X (Cy EX).
ELE X (NSIX) . ARG X, o, CIX &N
AU 995 15 51 BT 06 75 1 6 #F, AHCV R
SFIRFAZ —. CIX TIPS HES (open reading
frame, ORF){I 458 142 K52 R HRTA,
FEAE T A5 5 KA SN S3 8 (M /e T, 2
it A N TR R L, IR BAR, CIXAEN B
FE R A R v R AR B R R B, HED
DIFI %A s RN AT 51 0] REAT R BT 2 11
LK FRIA. Bk (locked nucleic acid, LNA)/&
BRI — B BOR & M AT IR AT AR, 5
HAbSEAZAF R AR L, B g k™, 47
ZRZBE Sy Pimg R aE S emt L BRv
GPUCORMIR R AR . BRI Z B (locked
nucleic acid enzyme, LNAzyme) & &5 AZ% B
245 255 BN B AN B R A i
I IR T B AL R, 5 oAb A R R AR LL, HAAHE
BRIV 7T ARAC e ) B v (R DS AN ) 2k
PR Ik, FERTIARE SR AL RN gk
XTHCV CIX ORFIAUGHT 5 8¢ v i I K
#57-10 nt, A4 HGGCTAGCTACAACGATH,
FEAMAILNAzyme, PLRHES 1 NE A A T4 4
HepG2.970641 Jfu bk, W&t 2 il 5 &k
e, U HHC VIRIY S3E—. &
R 8Ly - 25).

1 MRIRSEA

1.1 ## HepG2.970641 g & — Rl Y o5 Tk
pHCV-neoI#5: K Hep G241 i, 9% 6 & 1
FER, B N AR T N 4 X2 = e Xl
FEEE L, ARSI T G418(380
ITI1). 10%/E41iE K DMEME: 5 5,
37 'C. 5%CO, 44 F5-6 dEAL1K; DMEME; 5%
. G418%5 I FAIGIBCOL w); A= i W [t
JHPYZ=3E A 7 Lipofectamine™ 200004 [H Invitro-
genA 7]; TRIzol RNAFEHA A G HGIBCOA
Tl PG EBRPCREMIHCY RNARH & [ E
PIPCIEA ] MR IGIRF & (Bright-Glo ™%
50 H R 450)IE H Promega /A 1); Victor™™ Wallac
14202 b AC K F Promega A 7; EVOS® FL
Autod: F 85O E e R4 H K ELIFE
A,

12 Fik
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°P<0.01 vs WIBZE; °P<0.05 vs FERIK-DNAzyme?s; °P<0.05 vs IEFIA-R L DNAzymeZH; "P<0.05 vs F3

Z9A1. DNAzyme: SRIRFAILES.

CAACGACGAGUGCUCAU-3"; 2)fiftDNA-
zyme: 5-UA’GGA’U*UGGCTAGCTACAAC-
GACGAGUGCU®CA®U-3', HI#EDNAzymeJLFif:
b0 5 RIS AN B 3 K 3 A S AN L AT AR
B4, LLEFR “S” FIKR; (3)LNAzyme: 5-UA'G-
GA"U"UGGCTAGCTACAACGACGAGU"GCU"
CA"U-3', BI7EDNA zymef24™ 4 & il L A
TG A2ANLNAAE, BLEFR “L” F£oR; (4)
JEKDNAzyme: 5-TCCAGAGGGGCTAGCTA-
CAACGACATACAGC-3'. H+H', GGCTAGCTA-
CAACGA #DNAzymelf AT 41, F200 0
AR SRS, DL L) P A BLASTHERR
55 N TR 5 B 9% [ GENELINK 2 @) 4 B8 1.
1.2.2 FB o5 Ig ks F: ARSI o0 4l
RS20 . 0 HRZ LG 2 R AL T A
B IR JRAR-ToRDNAzymeX BE4H . S8 4141
i lG FUR-DNAzyme4l . g FA-ADNAzyme
41, FRRAR-LNAzymeZ. KHepG2.970640 i 1%
1 X 10°4N/mLEERF16FLEF 780K, &F4L100 pL, 3
WE 6N, A B 6N AL, A 4l Ul B i 1t
W98 LG W(-20 ‘CORAE), 20 AIAE 5 4 BE AL
— UM IS R 4 10 pmol/LIDMEMYE &
Wil mL, 735024, 48, 96 Wit 8K AL 7 i
500 pL, FRA7T-20 CHll. Mg A Ge a4
i WP R A

1.2.3 34 L &HCV RNAA-F 4l K5t
7€ S PCRIAG &L, (DAETEHER L7 A 1.5 mLK
BE O TPOINAARN ARSI 720 pL, 28553
TNRFIRL, B A FERIBR i 45100 pL,
FEMAZARIL100 uL, ez, Q)F LidiES
AT AR, TF 8 7R3, il
TR, SR 0 0l DRI ATIBIE %500 pL, %
VRS LR, Hil s Q)R R, K T A
2 mLEOE T, 15000 r/min, 201 min; (4)%442
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I N B2 mLE LA, IS0 nLyEMi, &
# 1 min, 10000 r/min, &5.001 min, §(12.5 pLyEMR
WKL, 43 F B BERIP CRY™ 8 454 7™ s 422 50 1
PR, g5 BR F VS0 BOT A 6 7 3R
cDNAT-#44% TL%L.
1.2.4 A mie N & G A 55 T35
YL 524, 48, 96 h& \EIG IR, ¥ HE R P
i A8 m L, )RR FL PO N 28 a1 S 0 9
FEMEAROEIAN100 pL, HHFEREAI2 min U410 i
SEAsZfR, SLEIN ] Victor™ Wallac 1420% Frid
R MASCRT I T s R OGHREE, it A8 LA B Fb T S A
(counts per second, CPS)ZF& 7.
1.2.5 #RBMB A AR MR L E G KL
IR A Wt 496 hi, BN 50 st R 4err
488 nmif kP M ELEE (B U I RIE TS,
EEIGH
1.2.6 LNAzymex}4m i 6 & MAam: RAMTT
LG (A LN A zy meSH 40 s Pk i S . i\
LNAzyme/ii, 5%CO,, 37°CH7%96 h, £fLIIA
20 pL 0.5%MTTW, 4k4L559%4 h)g, KIERTE,
ANOIRFERE TR BIEWG BEALINANT50 nL = FJEE
X, AR 435 9% 75 10 min, 45 54 76 43 i 6
PR EER G 92 M IS RS 0 5 FLIRO'G AR, 1490
nm/570 nm, [7] 35 E A LR L.

it AR rE HE Y K Himean £ SDEE
7R, N HSPSS13.040 T H A AbHE, 2 1R LR
FALM BT T 2 43 HT, P<0.054 25 5 HAT 48t
RS AR (%) = (HZRTN-F 25 )R N)/ T 2y
HIN X 100%, 5806 2 N-S256 2 N)/6 AN X
100%, L, N/l e (4.

2 B8
2.1 LNAzymextHCV RNA & 4| e 495 4E R N
NG, &SI ARTHCV RNA S HI) bR

2014-05-18 | Volume 22 | Issue 14 |



NEE, F. LNAzymeti T REURIMFRIEIIHBIRAA SRS CERNTRA

1995

4R Oh 24 h 48 h 96 h
TENRA 4.97 +2.92 4.95 +2.89 4.96 +2.81 4.97£2.79
IETUANIRA 4.89 +2.91 4.91+2.85 489+275  4.91+2.87
BEPUAR-ToRLNAzZymeXIBZH  4.93+2.88 4.89+2.78 4.91+2.83 4.89+2.78
BEPA-DNAzymeZH 4.87 +2.66 3.57 +2.66 3.02+2.69 2.41 £2.44
BEFRIA-T DNAZymeZE 4.91+£2.87 3.04 +£2.61 2441215 2.21+1.88
BEFA-LNAzZymezH 4.89 +2.45 2.11+152 1.66+1.23 0.78 +0.257"
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ZJA1. DNAzyme: ZZERIEES.

1 RHBFEREE TINAzZymeIFIMIER N EORIXERLLR LS ZIEE x 200). A: 23 X IEA; B: fBFifA-DNA-
zyme?H; C: BRI UDNAzymeZH; D: 5 —LNAzymeZH. LNAzyme: §iHA%HE; DNAzyme: 2R F AL

SR BRI T (F = 227.50, P<0.01), Hirf,
G AR-LN Azymed (1476 H S 5 (F = 67.50,
P<0.05), “VHHMHIE N47.55%. 5 H 267
¢, HCV RNAWEHIH RS FRE = 156.27,
P<0.01), 96 hji, E i fA-LNAzyme4 [1)°7- 1) T B¢
KiKT79.40%(FK1).

2.2 LNAzymext 375 4 je 5% e K i 2k B &k 49
R AR I IG, S5 2% 41 i 2
F I [N 1) 2 TR 1) S 7R A SR ) PRI FH (F =
78.65, P<0.01), M1, JIR FUR-LNAzyme4l 4
HIE F B = 72.35, P<0.05), V-S540 2%
52.44%. S5 HIZIRT L, HCV RNAIZR K &b
] N PE(F = 186.21, P<0.01), 96 hJi, JIg itk
-LNAzyme41 {]°F-34) F B %1584.05%(3K2).
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2.3 LNAzymext2a i, 3¢ .5 & £ ik o 3 ) 45 )
Y96 hiG e 9O BB T EE, IR A
-LNAzymeZ 41 i N 568 1 Rk B /> T
XTI AR A S AR AR A I 2 (T 1).
2.4 LNAzymext4a ey &0 1257 dJF, XH
MTTEE (3230 52 - 41AMHE, AR /R-DNAzyme.
g AR AR DN Azyme FlfIg U AR-LNAzyme 4] )
AESY A 1.1440.04, 1.154+0.04F11.1540.04,
o ( A1191.37120.04 b5 L 25 5, KW
LR NG SR TR A5 P00 4t JH 3% P e A T 5

3L
ASHIFFTER X A BT 28 95 75 5 G 11X P9 s A%
BEAARE AT 5 (internal ribosome entry site, IRES)

WA # & 5
44 B (locked
nucleic acid, LNA)
A —FF# X IR
M BRAT A, B
A AT
S F HRRN
B, AR B R
(P EE S 2
AFFRAEAFR
W A% B 2 T 04
A A BB 5N
2-4NLNA ST #
R A B A B
(LNAzyme), A
WG TS
JRHIRNA Y 7 52
FH A, RE, ¥
3B LA fm e M AR
M Fe B A 7).
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SE R RNAJ B RV YT IR0 2 I U TR 2454
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