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[ =1 HW: BRI B S microRNA-122( miR-122 )45 40 5 35 B 7 40 0 2635 R sl s e 75 1 700 g
T A B 1575 herpes simplex virus type 1-thymidine kinase/gancyclovir, TK/GCV IR Y7 &R Gt i I3 J3 %+ 3 A AR o
1 3" 4EBHPRIX( 3" UTR ¥ A miR-122 #UF 51, #E miR-122 J$EAY pEGFP-122T ,pLuc-122T I pTK-122T Feikskihk, 43 4%
P miR-122 FHMERY Huh7 R4 AT miR-122 BIPERY HeLa 5 25005 40 i, WS 20 i v 4 25 56 (R 1) 238 B TK/GCV [ 21 i 28 2%
BitEH o KB 135 2 i 5 LR Bk 22 /0N BRI P, VK VR B0 RS A 5B S AIE EGEFP A Luc M33K, 3l /N BUMLYE ALT &
JEHE S AT AR B AT TK/ GOV RGERINTEEME . 45 AL : /8 Huh7 400, miR-122 30731 A4 A0 T EGFP ()
FEM Luc BYTHHE 852 TK/GCV BT A TAE Hela 410, miR-122 #1051 A 4 AT 45 3 2255 1 TK/GCV (2845 6
o, PR SEEEE R W oR , pEGFP-122T AbB4H i) JH 40 ffs A~ 3% 35 EGFP, 1 pEGFP 4b 12 (4 JFF 4l il 30% & %35 ECFP; &5
pLuc Kb AR L, pLuc-122T AbBEZH Y Luc 364 FIH T 33.70% . pTK AbBHLH/NR ML TE ALT 838 Tk & AR & b A7 T 1% AT
FIE H P RH 06 B A% , R B 1AL/ BB T 5 10 pTK-122T Ab B4 /N UL T ALT 1E %  JCR BT B IF D) A 2R DL Bk S
G510 s miR-122 $0FF 5 (370 AT SIS R 7 ST £ 235, 0 7T A OB IREAIR T/ GOV RGNk

[ XA ] microRNA-122; JRF B0 ; FFRE2 s FF IR ;B SR B R RRYT
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MicroRNA-122-regulated TK gene effectively inhibits liver toxicity of TK/GCV
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[ Abstract ] Objective:To investigate the regulatory effect of liver-specific microRNA-122( miR-122 ) on the expression
of exogenous genes and its role in decreasing the liver toxicity of herpes simplex virus type 1-thymidine kinase/gancyclovir
( TK/GCV ) therapy system. Methods: MiR-122-regulated pEGFP-122T, pLuc-122T or pTK-122T plasmids were con-
structed by inserting miR-122 targeting sequence into the 3’-untranslated region ( 3’-UTR ) of the corresponding genes,
and the plasmids were then transfected into miR-122-positive Huh7 and miR-122-negative Hela cells, then the expression
of reporter genes and the hepatotoxicity of TK/GCV system were observed. After hydrodynamic delivery of relevant plas-
mids into mouse liver, the expressions of EGFP and Luc were analyzed by fluorescence microscopy and in vivo biolumines-

cent imaging; and the hepatotoxicity of TK/GCV system on mice was evaluated by serum ALT, weight, survival and he-
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patic histology. Results: In Huh7 cells, the EGFP expression and Luc activity were inhibited by miR-122 targeting se-
quence insertion, and pTK-122T-transfected Huh7 cells showed resistance to cytotoxicity of TK/GCV system; whereas in
HelLa cells, the expression of reporter genes and the cytotoxicity of TK/GCV system were not influenced. In vivo results
showed that hepatocytes in pEGFP-122T-treated mice did not express EGFP, but 30% hepatocytes in pEGFP-treated mice
expressed high level of EGFP; the Luc activity was significantly down-regulated in pLuc-122T-treated mice compared to
pLuc-treated mice. Hydrodynamic injection of pTK-122T caused no increase of serum ALT level or decrease of body
weight, liver toxicity of GCV treatment, while significant increase of serum ALT level, decrease of body weight and severe

liver damages were found in the pTK-treated mice. Conclusion: MiR-122 targeting sequence insertion can inhibit the ex-

pression of exogenous genes in the liver, and can effectively decrease the hepatotoxicity of TK/GCV system.

[ Key words ]
gene therapy

LS 1 T T A S B her-
pes simplex virus typel-thymidine kinase/gancyclovir,
TK/GCV )RIT R G8) 12 W FH - -4 FE: Al i 1)
H A FE R EITF( suicide gene therapy ) LEHT AR
S DRIE IE 5 P A B0 B8 2 0™ FE AT >
MR T TK/GCV RGN . Bk, 50 TK
DRIAE T I 40 B %) %55 , bt A HE P25 P & TK/GCV
H AR B ZR G0 H 1 8 R 97 I A A e 1 )
microRNA( miRNA )J& — /NG PR PE E 4 i RNA
ST, 19 ~ 23 M RRA MR Y. miRNA 4
mRNA i 3" 4 BHI% X ( 3'-UTR ) HAMNFHI 454, i
I BT B 40 ) % A #E mRNA R 1 SR AR Y
FIkUT L WSO R B, miR-122 4 SR T4
Wik, BRI, 78 TK 2R 37-UTR 4 A miR-122
(AN S, AT LA A P Y miR-122 FR i
TK FERTEIEH LAY R , AT TK/GCV &
G RFREYE . ARSZIGATHE miR-122 A Ay G 5 1 2
SO H( EGFP ) (8 K B R Luc ) IR
IR TK [ AL, 76 79 Huh7 400 o or o
miR-122 B XF 2 JE AT B % 35 D9 A 7 T e LA ML
Xot A A AR s K B0 0 ke /N BRI 9
JE miR-122 X475 e R A R R DR i FE e 7, LU
WP miR-122 VR S o4 FIsl$E TK/GCV
RGN R ERRCR

1 #MB5EFZE

1.1 s i

EGFP Luc Al TK BRI EE RIS HA pEGFP |
pLuc Fl pTK( & 1A ) AR @ IFRAE, DL 18k
¥JH CAG i3 F( CMV early enhancer/chicken
actin promoter ) I ¥2, &4 BGH /il B 15 5 ( bovine
growth hormone polyA signal ), 7E 2& 3 HE %) Bl 6 &
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HERAR DGR RE 2 ALC AAV2 ) IS 1] 2K 3 8 52 )5 51 -
verted terminal repeats, ITR ). ¥ Huh7 40 j Al
U Hela ZHIEIA A JEE ATCC, AR ZELRAF. 4 ~6
JEl it et BALB/ ¢ /N A A B~ B2 e S 6 2
PIWFFE I S M AIE 5 24 SCXK11000006 ). PRl
M ARG A NEB 22 7], Bk K 5212057 & A
Qiagen 2~ F], DMEM 35 3% 3 FUiG 48 1038 W 3 A6 5t
TR o3 B2 25 058 i A PR A 7] BE JBAA lipofectami-
ne'™ 2000 I [ Invitrogen 2\ F] , ¢ K HL 5 6 K Wi K
WA £ H Promega 23 7] ,MTT 34, 5 )-dimeth-
ylthiahiazo ( -z-yl )-3, 5-di-phenytetrazoliumromide |
) B Sigma 23], ALT K347 £ H Human Gmbh
NI

ITR CAds promecter BEFPLeeTE mill-1 22 mrgets poly A [TR

E1 #HEEREE
Fig.1 Schematic diagrams of vectors
A:pEGFP, pLuc, pTK; B:pEGFP-122T, pLuc-122T, pTK-122T

1.2 miR-122 if4x 693k & K B fo TK KR 69 4 2
miR-122 PR EGFP ik A4y 44 A pEGFP-
122TC K 1B ), #£ EGFP A1) 3'-UTR H4fA 4 4~
5 miR-122 584 HAMYH)T S, M58
BREA 44 miR-122 $UFE 51 A9 SRR, e i
¥ 51: 5'-AATTCCAAACACCATTGTCACACTCCAAG
ACCAAACACCATTGTCACACTCCAAGACCAAACAC
CATTGTCACACTCCAAGACCAAACACCATGTCACA
CTCCAA-3"; T i J¥ 511 24 5'-GATCTTGGAGTGTGA-
CAATGGTGTTTGGTCTG GAGTGTGACAATGGTGTT
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TGGTCTTGGAGTGTGACAATGGTGTTTGGTCTTGGA
GTGTGACAATGGTGTTTGG-3'( I HB 3} miR-122
P E AT ),95 CAEYE, & iR K, EcoR T 1
Bgl 1 BV 5 58 A pEGFP #8844 h EGFP X (1)
3'-UTR. miR-122 P Luc 3¢ TK 2% 44K 5 5 v 44
4 pLuc-122T Fl pTK-122T, 7 Luc 8% TK 3EH Y 3'-
UTR ¥ 54 4 4> miR-122 (9#E)F5), pLuc-122T
1 pTK-122T ¥y )5 6] pEGFP-122T( & 1B ).,

1.3 Zafeddindedt 3

Huh7 ZH 1 F1 HeLa 40 AL 115 10% JiG 4 i35 1Y
DMEM R 350, B T 5% CO0,.37 CHFM PRI
Y fdi ] Lipofectamine™ 2000 , ¥ 16 BH B A 7847
1.4 ¥%AEBERAN miR-122 HIEH Luc & B
LR &

Huh7 A FT HeLa 40 v 2¢ 5t 3= M 1% P 4
T i AR A O 2R ARG I ) A, e PRI 5 kA T A
W, 24 A 4 B IT I AR W 5, i kA AR
( Modulus™ Luminometer ) I 52 H A8 Xt G 3 B B {57
( relative light unit, RLU ).

1.5 MTT :#a miR-122 A 4569 B 5 4 B 69 4k 5h
FApE M

pTK-122T 5% pTK %% 4 Huh7 40 i 711 HeLa 40
L, P 150 wl A AN E BT (0 ~ 1 000 pwg/ml)
GCV 57T 96 fLil s 7 1 25 7 K,
FLIMA 20 wl A9 MTT % W( 5 mg/ml ), 4R 24557 3
h Fofe 35, BALINA 100 wl B9 — F L0, 5
30 min J&5 , {2 BEFR X Thermo ) 570 nm
A DAE L IHEAAE R FEEF( % ) =( SLEA D
e/ X% EZH D x 100 % .

1.6 K3h Ak RAR NI EGFP K A St 3
NGE &

BUNBAKRE 10 % A FEER K, 4% 10 pg 1Y
pEGFP-122T K HXt B8 pEGFP 43 % T Hop, JF T
5~7 s WE/NREEFBIDOE ST AR P 55 24
h, BUNEFIERIVE KR D) R, T2t WA T g
EGFP 3Rk .

1.7 7R3y Fpik s RAR R 354 Lue 2 B Fo 4K AR
A F AR A AGA

KB I3 WL 1.6 )TESS 10 pg (Y pLuc-122T
HXF IR pLuc 2/NFUARN ;7395 24 h, (A TVIS /)
LR E3 Xenogen VAT I ARG . Bk
FRAER /N B I 3 38 i 19 D-28 6 (150 mg/
kg ), A R G2 BRI % HORRIE , 10 min J§ CCD R4t
WEENT S 5o
1.8 4 TK £ B A GCV/TK B 4 B J ) T4

P )

KBTI UL 1.6 ) IS 10 wg A9 pTK-122T K
HXF R pTK 2/NRARN, A% 7 H R 58 RIE
T SHE B GCV( 50 mg/kg ), 3 14 d; 45 KA A
s ST 6,10 .14 d BEIKCR I, =R F SR %
[fl,1 200 x g B5.0> 10 min, WO L3 , 3 7 & Ak ik
F& N A 3 42 AL 3 A AL ( Toshiba ) K6 ifiL 3 o ALT
KV GG 14 d, WO RIS /N BRI, 385 I 4H
21 H RS BT RE K, —H ORE I A A Ak
VIR  H-E Q0 )5 T8 T~ AT FEAH
1.9 %itsam

BHRLL x5 25, 01 SPSS 13. 0 B4 #4748
TN, LR ] LU SR ST FEAS Y ¢« K5, P <
0.05 F1 P <0.01 WESAHGIT¥E X,

2 & B

2.1 4 miR-122 ¥ 53] 69345 A B £ miR-122 8
P& Hun7 28 0 69 KA % 3 F)

pEGFP-122T Fl pEGFP %% 4% Huh7 4fi jfl il HeLa
4000 24 h 5 B oR, 78 miR-122 FH ¥E ) Huh7 40
Jalo 1 pEGFP-1227T %56 4H( [ 2A )i EGFP [k
4 pEGFP X BEZH( &1 2B )BT % (HAE miR-122 [
P Hela 40 "2, pEGFP-122T 5 UL 2H( 8] 2C )5
XTHEZH( K] 2D )EGFP Ry RIETC 25 H. pLluc-122T Al
pLuc ¥4 Huh7 40 Fl Hela 418 24 h J5 % B, 1E
Huh7 ZH i, pLuc-1227T %% JL41[ ( 299. 278 +49. 335 )
RLU 5% #R4H pLuc [ (1 358. 887 =130.857 ) RLU |
FHEL, DGRBS E 2 R (P <0.01 ); MM 7E HeLa
YL, pLuc-122T Fl pLuc F YL G R BHENES 3
(3351.732 + 389. 033 ) RLU Fi1( 3 498. 432 =
335.265) RLU, FIE G257 P >0.05 ).
2.2 miR-122 325 7] 6945 N 476 TK/GCV B # &
B 577 £ %3t Huh7 @bl bk 545

pTK-122T H1 pTK % 4% Huh7 4 i 1l HeLa 48
W, 45 T AR FE GOV 7 d 5, MTT 3646 0 44 g 77
TN, S5 BN, B GOV & B3 i, Huh-7 Al
Hela 40 JE 735 % T [%; H GCV F KA 0.1 ~ 10
we/mli, pTK-122T #% 4 () Huh7 4 A7 1% 5 01 2
F T pTK #E YL, 2920 pTK 4189 2 f5( P <0.05,
3A);IM7E HeLa 4 i, % % pTK-122T 1 pTK #H
RO T A0, PIEH 0 MOAF IS R AT A 1Y GOV i
I TEF(P>0.05,F 3B ),
2.3 4 miR-122 ¥ 5 5] 493045 A B £ AR 8
F A B 2 Aph]

KB J17k 5459 pEGFP Fil pEGFP-122T /MK
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M 24 h 5, 9O MG IE KA o 2551 1
7N, AE pEGFP 15441, 2 30% T 41 il % % 15 EGFP
( [/ 4A ); M7E pEGFP-122T 73 14 & W EGFP % ik
FHAE (4 20 BC T 4B ), 5 A A B8 1 %o HE/ N BRI D)
ROE 4C) T B2 5. Kah k5 % pluc M
pLuc-122T /N 24 h 5, SRS 45 3 W, 960
R FRIRE P AEFIERAL , Fod pLuc 28
REHGYEN 2. 44 x 10° RLU; 1 pLuc-122T 154 %¢
SEEBHEME N 7. 24 x 10° RLU, J5 # 121 # 1Y 33. 70
i 5),
2.4 miR-122 ¥ /57 7] 3N H &M% T TK/GCV A4
FAR BB T R N BT A

KB 3 e pTK-122T #l pTK 2/ RAK DY,
HELLT GCV 14 d, i Mg ALT /KPR 5T A8
A AT LR B A FR PR DA 25 2 0 R LU
4l NS FESTAL/NRFE ST RAL  IE ALT 600 25
(K 6)iE/R,GCV 4 25)5 6,10 Fl 14 d, pTK 7 441
ALT WL T W28 07, S50 Sl o T (B L, 43
B A NSXFHEAH 195, 93 4% .27, 1245 f126. 63 1%
(P<0.05 3% P<0.01),#&R TK/GCV A RFEHG

suivival tute (M)

(e

GOV i, pe-mi-

IF ARG E WA T /N BUFFIE ; 7 pTK-1227T 4 4 41
JNERCALT R W BT 5, 6 — 8 1 A (Ve L
5 NS X HRAM L ZER LG IHFEX(P>0.05),

pEGEP-1227

pEGEP

HuhT

B2 MiR-122 J§#EH) EGFP if&E E 7 Huh?
HeLa ZHMEHEISRIE ( x100 )
Fig. 2 Expression of miR-122-regulated EGFP
reporter gene in Huh7 and HeLa cells( x 100 )

2

i
=z}

R
1
i
|

Survival rute (")

GV {p_ po-ml "y

B3 MiR-122 {#8) TK EE3f Huh7 0 HeLa ZREE) H 1R 15
Fig.3 Cytotoxicity of miR-122-regulated 7K gene against Huh7 and HeLa cells
A :Huh7 cells;B:Hela cells. P <0.05," " P <0.01 vs pTK

B4 BFAE miR-122 #1%) miR-122 F#2H) EGFP i &EEEHFRIA( x100 )
Fig. 4 MiR-122 in liver inhibited expression of miR-122-regulated EGFP reporter gene
A: pEGFP; B: pEGFP-122T; C: Untreated
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1200 BT [Tk Ens
1 001 T
B}

ALT level (&1L

Time | o'dp

6 MiR-122 F#EH) TK EFELEF/NRIMF ALT K F

5 {&KK miR-122 X miR-122 Fi= /0 Fig. 6 Serum ALT levels of mice treated
Luc IREERR LR with miR-122-regulated 7K gene
Fig. 5 Effect of miR-122 on expression of "P<0.05, "7 P<0.01 »s pTK

miR-122-regulated Luc reporter gene in vivo

A :pLuc-treated mice; B:plLuc-122T-treated mice
W-pTEZET - pTE -5 NS

IR AN 1 7 ) , NSA 25 JE 56 2 KIF

G, pTK 1 55 4 0 0 B & oF B30 E A7 1 9 B 3 T [
(P <0.05 ;1M pTK-122T {3 S 4 R 5 A H 80 F B, H
HERAHOLE NS XTI ol 22 %( P >0.05), £
pTK SR 7 HUNR A 1 H/NRAESS 11 K
PRIET ;1M pTK-122T FESFH AT K A=, 4h 24
JF5 14 d SOIFIERTERSE 5P 8 ) R, pTK-122T 4 EEEEEE AR
LN pTK 7G4 PR 25 22 55, Horp pTK {5 4l or Time {rd])
HHFU) R $5 0 B E 0 AR 40, A 55 A0 e e K

ASPESRAE NS AN ; T pTK-122T HEST4LAFYI 7 M2 BEN TK SRLDEARERRAEZL

Feb ok s T EIROA | 5 NS X HRZLTCH 25 Fig.7 Mass of mice treated with miR-122-regulated 7K gene
"P<0.05, "*P<0.01 vs pTK

Baody mass (m/g)

= e e o = = = = == bd b3 R
SR EEmmomo s 2R
)

8 MiR-122 iF#=HY) TK EE L E/NRATBRERI( x100)
Fig. 8 Histological change of liver after mice transfected with miR-122-regulated 7K gene( x 100 )

A :pTK-treated mice;B:pTK-122T-treated mice;C:NS-treated mice

RETEEN PR Ao 2, 30 v 36 e 5% LA S0 R BT AR T
F% P8 A, 7 R TR A B3 T S R U T %
TK/GCV FRIEFIGSY AU LIRAEH e TK NSERARCR , J& — AR A A& 1) 5 G 7 7 1k o
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B2 TK/GCV RGH T EIRIT R, A R IR AEIE
g R O e P o Wil Wi - i RW A\ e | ) 1
PP Y TK FEBRIA T o, 5 R 0% Ji e 2 0 IR DG
BEEAE A — R I, S i A R E R A7
JEEIE , DATI 365 JOC P 452 0 0 bR e S B s P 9
il 11 % JE DR e e 4 L0 1) 56, ) FL I B
R B8 HA B BOR AR e B M 22 09 FE
R ASBE AT RO A0 R B8 BE AR 4k 4 T
PE S SRR E AR R TR o, R
HAFEEESE TK/GCV H AL R 5 H T Mo i )7
f1%) T 2L )

U JUAF, MOk B 22 (I 5 2 1  Hb R) F P s
miRNA P45 S I L R A Rk . 7EREE JE Y 37-
UTR 51 A 1 ~4 4~45 U1 miRNA $0 551, 38 i IR
P miRNA 58 FH0 456, N T H 3L i %
SRS S U Y miRNA ] H 6 LR
TEYL LR 8 B 2 H T BRI 3K IR g7
Brown 25" JE I AT B L PRIIE YT b, 7E IX X 73k
R 37-UTR 51 ATE M40 H 4 53 1 2655 19 miR-
142-3p B, B miR-142-3p WM T IX
TFHE APC " FRE e T HLARE X IX PR 1) S s
JIr i B BEPIARTT R R W, IR S5 PE miR-122
P T 98 4 A R A 0 2638070 Suguki 250
PR miR-122 VARG TK 6 DK A4 AR 9 2 38 33 98 Y
HESHATT N RN B16 MR, s ZhkE o 1 i TR
T BRESE AT  TK LR U A7 R0 i 2 8 A 48245 o
Cawood 2 8148 miR-122 #1U7% 1) 4 A J5 o5 75 40 2
E1A 193" -UTR , DI il B 2 76 A i) 52 1
B R B A R

ARG LTAE EGFP F1 Luc #1755 3L & TK %
KIAY 3'-UTR H A 4 582 H MY miR-122 $E)751],
FEE T miR-122 PR A s LR A B R SR, A
miR-122 223k PHE 9 Huh7 4" 0 32 35 B 1
Hela Zif "2 rp AT I0AE . 25 SR3E 52, 76 Huh7 40
Jifd, miR-122 #7531 A4 A fff EGFP Al Luc Y151
SR, IR E T TK/GCV 4b FH A4 40 I 7775 8 1
¥ HeLa 41/, miR-122 $EJF 51 (4 A G 41z 15 38 R 3%
KN TK/GCV A TCR . AR BEIE DA e T
miR-122 1845 B9 42 25 28 AR [ 2R 8 ) RS 1 7
3'-UTR #fi A miR-122 ¥ F5 iie & BE R iy 3k, T
DIAT RORVRE S b 4 40 B v R miR-122 ik, 9F:
H miR-122 #8730 i 4 A 1T LU RORRY S5 1 10
TK/GCV H A K & 485 miR-122 FH M 40 18 /Y 5%
Hio

AT R K 3 71358 miR-122 J¥ER) EGFP

1 Luc fi 25 38 N Je TK FE RS2 A4 i, PEA B e
miR-122 X &L DA i I8 45 8 1 AT miR-122 751
HI3EAXT TK/GCV IR Y7 RGN R 52, il 4
R VKU R % B0, BF 4R EGFP Y 35 fE#% miR-
122 535 30, S I 3 A Sl 1 R I # E E
miR-122 X %¢ ' 2% 06 M 19 235 I8, DT A8 40 i
AR ESS B 7KF- B 5 AN T miR-122 X A&
FEPRR RSO . o BB, K3l ik 2
TR A A 1) O A A B AR L Yy k.
R B F13k e e TK JE N, TR T Suzuki
SETIEHIIE R, BR T TK/GCV REA 5, il
1% B B [ o) 3 g %) P 453405, B 8 UL Ay (o J
M T miR-122 JH# 0 A RIEF TR . AHF9E 3%
B, # CAG B 3h Ty TK 35 K 3h H1 1 5 ANFIE
J& , TK FEPRUARASR5 22 s e 3k , DT 2 o 1 7™ 2 11
45 , e 2 5 i/ INBRBE TS . AR K 3 f ik i e TK
S S HIE T B S R TK/GCV H A
FEPATT A5 A 78 0] B8 4 H PRy miR-122 4
R ORPE ORISR . ARBFIE 45 RAESE miR-122 #E
JF5) By A, AT LAUAT 850k 9 TK/GCV IR YT 19
P

miR-122 78740 i v e 53 v 3 3k, o g2 Tk vh
FEIK I miRNA Z—%1°7 Brown £8 "R M, A
BRI SN I DR ) 3k T B — 2 3B 7K F miRNA
WK T BE AR, B 58 42 5 R0 A #8371 (14 4 At
AN SMIE I R Y 258 5 1T 3R AR ZKF 151 1) miRNA
WH A ANF LR () ik . AL B,
/NI A miR-122 X 4 S5 P % 4000 i 4 Rk JH
A A PR RO A 8 T miR-122 kKA
1) Huh7 40A6 ., RO, miR-122 78 T rp ok i i =
il LA Ak R s I VR 3 DR R 3k, DT A 45K i £ T
HASH IR BT HARAREHE S8, HAb 40 i 5
PEFER B T 3L R, U FASL \ TNF-o F1 TRAIL %54
AR miR-122 5% K B 6 3 45 HIL i 8 5
PE, AN BIFGE & B miR-122 76 K 22 50U 20 ffd g v
MRFRER 5 2 K miR-122 4% B A HE A
AT T B miR-122 Ik 3R 3K 19 J1 240 e g k% 7%

R ARIESE R T HFIE miR-122 HAg X AN
FE R K B PR AE L 2 — A R R iy 2R R R 9T
#EI0F, miR-122 #LF 51 19 4 A AT LA g bt e TK/
GCV JRIT W EETE -
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