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Abstract
Hepatitis C virus (HCV) is a common cause of liver cirrhosis and hepatocellular carcinoma
(HCC) worldwide. The combination of ribavirin and peg-interferon, as standard treatment
for HCV infection, seems very promising. Many studies have revealed that despite
following standard HCV treatment, a high proportion of HCV genotypes 1 and 4 poorly
attain (42% to 46%) the SVR condition, whereas it is somehow easier for HCV genotypes 2
and 3 (76%-82%). Overall, genotypes 1 and 4 antiviral therapies must be continued up to
one year to achieve SVR, whereas in individuals infected with genotypes 2 and 3 must
continue therapy for six months. Since 2011, direct-acting antiviral agents (DAA) have been
introduced that target the HCV-encoded proteins which are vital for replication of the virus.
The first generation of DAA, telaprevir, in combination with peg-interferon and ribavirin,
more efficiently inhibits replication of genotype 1. Although the level of DAA SVR rate is
high, the new treatment has some undesirable adverse effects. Micro-RNAs (miRNAS), as
the new HCV drug approach, open a new insight into the treatment of non-responder HCV
patients. Altered expression of miRNAs is involved in the aspects of HCV infection and
HCC. In the current review, we attempt to better understand the HCV life cycle, liver
miRNASs, and their role in this viral infection.

Keywords: Hepatitis C virus, liver miRNA, New drugs, HCV genotypes

Pathobiology Research, Vol. 20 (2017-2018), No.4, Pages: 1-19

1 Pathobiology Research, Vol. 20 (2017-2018), No. 4 ]


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

S9.0 Ylio

959 i gis o Slewigi§ 90 BYT L& 9 G SBRNA g S0
C cuwibd
° 55 desm Eold sl et LG 53l T omwgd oo ded o ¢ el 4 y0

Ol ep oo ol el ST o315 (55 gurs Sn 03,5 Ol 01, K2m 5 ol ¢ i (65575 (52l )
Ol Sl Sl (S p ke o8ty (3 A sl (olid 3 Son Dlikos 5 0 gl s G5 skl =Y
Ol Sl Sls (S ke ol 53l sl (ol oy Sn Dlidiod S 0 (gl gy i L1 Y

Ol 0 ol ol gl 5 2SN (85505005 Sam 09 oL skl —F
Ol cp g o ol (oDl 33T o1 (65 sl S 03,5 3wl -0

B 5 . B .-n . . I 5 E.- . o PR . 03 . . T
b s s i 65 Sl lid o S Sl S e Sl (S pske oI NVAFPATINY 2l Gl Ol i e okt 5 o poT
Email: mjamalidoust @gmail.com

B sy G (5 Sl s O S i S e e (ST pske oIS NAYFITINY g S s 01l 1 s okt 5 o y3T
Email: ziyaeyanm@sums.ac.ir

A8/ PIYP e by A5/ X/ i 5L 55

s S>>

- %

Oless 53 (mls 5o p S8 B e Ol ol o 53 AS Ol s 5 55 ool Jle 51 (6 C msln s 5

ol ol ol penay 05,8 5l = IS Iy oS5 Oless Shealined € il g Sishe 4 M Obley

O 51 oS T L 1Bl 05 55 D500 G 38 252 5 3l enlid sy o sl DL (g3 dxe el

53 ol (A 8 iy o (s s i B3) (SVR) SILL s s slagily Sl s 58 5) Slas 55

{3 A=V ol e Slie e s ¥ 5 Y Slagd 55 3050 03 LIk (o Glagenly Olpe &8 ol

S Il e S ) sl 85 2550 53 ML s ps Sl 4 Oy (6l e Ol sazee 52

sl e ¥ Y Gl s ke ol Jsb

S s el Il 0leys 6l € asln s s e e s S b s 5 o slapols Sheslizad Yo1) Jl S

Las o lE Gaa s se |y el edd US ey NE;M»J}JM.J

22l s el SRl (Telaprevir) ,, 5,5 b " HCV NS3/4A 5155 " (laodiS slee sl s

A3 C ol esns e Ol

o3 am e Ol sl el ol jon i il ool b Sde Slass o5 dagsls cpl o sl Jowily 5525 L
el 5 s se A Sleys glaay S s e Dl o Ol 4 S C il

20 G w LRNA G S 5 J5 S50 (slis G a1 el lagls il BT 2alS 5 250 gl i Slallas

Tl Fie s 2553 SC ESba sy Soske a3 g 8 LRNA S

3olpe plo 3 10T 355 (RNA S Ko € sl s s Soshe B b 5148 ol 0 30 ol (555 0 anlllas o

Jﬁfdd_)béc,aubij)ﬁ};dbuélﬁ%fjﬁjl'lcvﬁiﬁ&ﬂ)JLaRNA)fg»u:.LIQA g_é)la)'\jérif)j

Cosle sns slagssl wbdr slasls (515 GLRNA S € csla ws s 1085158

14-) roladin VAP Glieus ) F ojlacd (Yo 0,99 (sheu) eealich el (sla A 9 5

2 VPP Glausy oF ol ¥+ 0599 (e ) (ol ;..\:uui‘sl-bum‘gsg A


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MiRNA §C cuibaa osigic

.5 (Hepatocellular cancer: HCC) ,¥ o sila Olb o 5
«(Hepatotropic) 55 5la g9 S HCV s s
VAssd Job 5 e i L gl SO 5 adyy s
(Flaviviridae) o, 55 5D o3l £ a5 Hlaie a5 ol 5L LS
23 PR B (Hepacivirus) s s s swled i 3
-UTR ok s anzr 5 8 150 b 555 slgsl oo
i S <l 5" 5 (Three prime untranslated region)
Internal ) IRES JI 55 5,15 us 5 der 5 5 55 55 ege
«w 5-UTR 55 4L 31 52 o5 (ribosome entry site
2248 A8 anlaml S5 b s el g5y sl Joee
L3S s Lo s S b nl 315 el A Yo N s 50
5 (B2 5E1 Core) g bl axloav oy cngng 9 Jolu
NS3 NS2 PT7 Lol s s ol 1o ops, Cuin
Core 55, [0] 5,55 » NS5 A/B ; NS4 A/B
53 30 JKa5e g s sy Moo SIS L s s oS
S Sl B2 5L (gla 5, SIS Lol st Y
Sy 5035 wa 53 Vaiml s JUIS S Ol 40 PT
o s, 55 NS35 NS2/3 [N 5)ls i& s s
238 Ses dly s Vbl a5 B L aS s
Crhyy oS n COMR 5y Jold &S Lpdior (o305
NS2)NS (sla 55 5P7 s JUIS (B2 5 ED) s s
SINS (sLa s,y [V] s (NS5A/B NS4A/B NS3
s o Sy e s 5L, oSS NSEB b NS3
LaiSs s 5,05 550 RNA b NSEB ooman
2 Frke Jolse LR b alen 5o b alel 4 s
Jetd D 5B 4 s Oy Sla o 5 AiSls 1S 0
sdos Ho 5IC sl Llanl Lo s s bbb &S pie
Codle O p b il oS Sl US o3 Sa (S Le
oy o ie 4 030 Ollaw 1 ds s Ay i S e 5y
Sl s 331l 51 (gdoys 534S Lgd o 5l S L
[4 Al aas IS8 o HCC 5 US55 &y o

O U5

4o s
C ol Gosns 3l 20 isie 055 (Sadyy 5 IS
slaasl 5l oyl sa (Hepatitis C Virus: HCV)
5y 528 ples 3 (WHO) e wtlig olosle alud
b L coie ol Sleys 3,805, [V e 011 ahax

Direct-acting ) i 3, Sas b g Lo slag )l
[Y] el es S o (antivirals: DAASs

il Shosline g5 55 05 Sler K OLL >

53 ool Cola s esls Laseis Lol JUsh ol bl
bl s slalise ol )5 Soka i
orans NS My el R B cle 5 A g s il
=Usig, S& Ulyea  HBV LB csls isie Jole
5L o SBDNA (sLa s s 03l 5L 51 s
ciiS JLisas As 3 = (Hepadnaviridae) oo, sUsla
onsslap f e ddr i S 3 HAV O
(Picornaviridae) o s 5U , 5 ool 5= 51 (Hepatovirus)
Vo b= b S5 05 sl s ar s L od 3513
Shadine Sl sl gies (Jalse 51 ok A3 (amvts
L Laol Ol s 45 tizeas (POSt Transfusion) o, o,
A S8l ol S saueib HBV 5 HAV . 5
Jiw of L3 ,L sl sl (Non-A, Non-B Hepatitis) B
S G HOV 12 bt HOV ol ey o8 Ab s 5

L] 250 A8 Ol s 5 (SUS 55 s s ol

HCV ww T ._'J
03 SAS isie Jalse nSeee Sl S HOV s
M)J/\' S9d>= > UUIRS ui‘g_e.,b-[i] CM.«‘QL@;-JM:‘JM
Mfr.dksw‘a‘jaﬁw /"ka;v}.ﬂ.c Q‘)Lo.y)b ))‘_9.4)\

dﬁjjﬂww\ﬁwa\p);}&&yy@@

Pathobiology Research, vol. 20 (2017-2018), N0. 4 Y


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

Olylsan g el asye

WS g SAE
- )y'
B ﬁ‘”

5'NTR ol glani
o"".
Pt P
& t‘”

-

NS3/4A 555 NS5B 0k

Jlds 4y Coul ez aar 5 L2 ¥ 5 0 ~15 5 (Open reading frame: ORF) L 0wl LB G sl 5Lsks 41 0= 55 b LHCV p53) UK

€ Jols s s s 03 33555 bp s 3 Dok S 2 b5 45 353 0 W5 S 085 2 b G (IRES JI5 w0 ps55m s L) aner 5
61 DAAS sLa s s k5 o sl Ly (s s 6ol b oty ) NSSA/B (NSAA/B (NSB NS2 P75 (Lo 5 s ol sla s ) E2 (EL
Aeas NSEB e s (slaodis jlge s NSBA (slaoiis e NSI/AA 555, slaoliS e Jols oS ail o o x5 C osls Oleys

VY42 ey oF o jlasd Y+ 0,90 «(oheud ) e - g..\:\.a.ui";uuﬂéssg £


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MIRNA §C cuilaa i gie

ol IS 55 52 03 HCV s s RNA 5 8 s o
s OLE (3158 iy 358 o 13 W S8 5 e U
s sy 3555 dauls (LDLP) LDL o1 8 oS oo

N el Jske

Cie i b ezt SSRNA G Jols HOV 4433

O e S 3LLS A s s O 3l &S e
Ll 53 A8 o (LIS US 1wl el Yovv 550 S5
Non translated region: ) ek s asx 5 & ~s 0" 5V
Job 63 Shoe i 5l o s S5k 201 013 (NTR
Jols as el sl b () iocad ome Cad
U (Y. B2 El yCore g bl glaypsy
&l 4S5 S NS2 5 PT s s s Jalis oS (555 50
o el dd o8 s DL S 5 oleiles
<y golulay 5 s s (Morphogenesis)  lycs
Jold a8 LS5 S sl amb (7 zen 03V s s
NS5A/B 5 NS4A/B s NS3 (s lxlu ;& sla 5,
S50 s RNA S5 5 5ladiles gl a5 o
Gl amb Lol en NS2 g bl o 5 [IY] diees
el 5 3,05 3L et i NSB 255 el
el Ll U oman 355 o NS3 5 NS2 -0 Jlasl
ol = NSAA 55 1 S (3L, o i NS3
5 S 58 S\l b ol (558U S B 5
O 2l L bl 5 S S 5 s B
B e s ps 2S5l plalis LS Cel NS4B
S A Sl 85 i S NSOA (55
3723 e NSOB 55 5 syl ) s s (5ledilen
odlsa Ll (Giladilen 53wl Cllee 8L 4SS el
s s S S 03 e B e
spip F ol oS sy S M8 4 e (Core)
S dilen Y] a)ls A8 s s Cosie fdad 53 S
5

HCV duanb

L alin fw) Slogasy 055 allbsle HOV
ol sl essls s s s Mo s (PeStiVIrUS) s s 5 st
G 3Gl oadd a3ls 13 g 09 (s DU sl il 55 4,
sl s @bl s Sy bl p msns opl oo
o 03 5 et plate oy g O esl Bl slasl ula
S S las el 4B 5 15 g s plen
ol S e Ll ) i ol G s s SIS
ps— Soos Sl glan gy adlole Bl
23 75 ol i 53 s s b el sl
ISt 3 338D S ek s D el Sl
Wil g b g 96 9D )3 demr oS pln s bsyl oule
5 ol i 53 s ol 0 a3 SIS
Gb 5l s sl sy 0 e 53 SNS s s e
2575 b b der 5 s b 4 05 IRES Jy
g SAj s oledilen Bl 3l e an gl

DTty ol S rin

HCV ols sas
e 35S b STHCV o8 aas e 0L sl Slallas
O35 Jlsadgy o ASOLa ¢ 5B 50 (nl 255 0 b 2
Lyl s HCV s, s oSl .l g s
J ol bl axle Sl w}ﬁjr@f@w
odls ase 23 S Sl oSy Ko b g s 3
HCV o5 ms 48 o OF sdlasglis anly opl 555 o
34t e S5 5 2l S g5 S L bl
53 01 s sl (Spike like) s e L;Lnuf.uiﬁ
oS ol 0Lz aleyT Sldlas . e 56 015 00 350>
Lehdes 5 5 ol a3 5SS St iy sla s
Aas o SIS s wdsy 53 8 e Sl el s
2 HOV 455 o5 das o e 55 s s 055wl S8
533503 513 W 5 oIS 5 et Y| 5 s 5 U B3 )|

Pathobiology Research, vol. 20 (2017-2018), N0. 4 0


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

Glaiels 3l S L2 Lol er g5lukilen oSS
et Sl glis g S gsluailea RNA 5 s s
e L glady, S sla s s RNA was asls sl
IR R R COW PR RPN HPTRCW FCI
ok Grie a8l i slliz o) @iletilos o Sae
o&.s (Endoplasmic reticulum) b 567 S )
03 bl A8 s ) bapssosd b a8 ke (38
o=l il i jaia o5 4 ey a9 RNA Ll
Al s Kb il Bld o S 28
o ye Sl 5 it RNA g5latilen o SaS
P 53 s s RNA (S (s slaesysl b
(Silmdilon Sl oge ke Sl 4 RNA 01 5L
RNA aauls b lse g3 s 55 (s s RNA bl
sl s sl s el Oldlas Lol Salst e
S RNA lasbes o Olpoas glie oS b Les
S 55 (Replicon) o5l a=ly HUh-7 lad sl
Les olid &Ko ol JSKa5 a8 ol ol asls oli HCV
S Gl ld jasite Somen 345 g0 WINSAB Ly
il §La0 55 5N L il [l Slsle ol JS025
S 55 (S o sSs Sn by S oS el IS
ot Slllas Cous s g ol sdalie HOV w o331 o 55lals
IS s s b s Sl Jilse O3 st
ol la s [W] W HCV gsleilen oSaS
055 Sledilen ey (ES Ol G 45 Cdlesls 0L
B B U VA P WIR W UM JU CARP P YOp
JHl ol b Slne 5 sy sbaotsn BLLIGb
e Gl Jolye ot Slllas sy 0 o) s b
HCV 5,5 f};j Giledilean 55 oS e S0 Sl |
ds b as as BT Sl 5l oWlas ol ks 2B
=5 gsledilen ) (Cyclosporine A) A . ;5 g 51
Laasl olal 555l o Jes cmiles [2lesT 3 HCV

s b Oy tl A g sl wlie gla gl

Olylsen g Seldh paye

RNA 0lseas HOV s s 0555 SBRNA (sls s s
3y g oo 5 Lot oDy g 53 3Lasl3T 1 g el
53 Sl IRES J x5 cov 5 ol 57-CaP 51 Jits o 5
L onts e dsb 25dm ol sl e 58 4l 0
e J 5 s S g B aex 55l
NS5B L5 NS3 31 ¢ )lilo 1 (slnipis s .35 b e
Aas e B ey e L2 3 L SISk, -SheS
o b3 51 ey d e iy cotle oSLS ol
Lot 4 Sonp Vi g o Slumt o 3505 sdgs s o

D] el ads plalid e 313155 duT b cnldas o 55

HCV al56,bes
aS a S1asS paadl 1) oplals 5 0Ll L HCV
Sl i sy oSN Lol Glual bieww sla
S gladylw B glace il Sop il sl
S Olmean Jsbw gll 1L 5 (Dendritic cells)
sl Oladsd 55 e g st cesl 5118 6[.&?..«:3&&
slaassl 5o ailoe bl db ol b oo odd 5518
(sl s S CDBL V1007 5,05 350 5 Ol
Low-density lipoprotein receptor: ) LDL «a__ .S
Scavengerreceptor class ) B ¢ 5 S, 00,8 (LDLR
Claudin-1 co-receptor: ) \- 91 1,_=I 5 (B: SRB
sl slgeiy HOV Jlazl o0 S 0l se ey (CLDN-1
Dendritic ) DC-SIGN 4 HCV s 25 B2 (55 5 oo
Cell-Specific Intercellular adhesion molecule-3-
Liver/lymph  ]L-SIGN , (Grabbing Non-integrin
node-specific intercellular adhesion molecule-3-
J—= 5 [grabbing integrin (L-SIGN)-(CD 209L)
G35 4S S S @ fate S0 S LESIGN 52 e
e 50l Ol (S AS (6 ) s JLB 51 slad gl
Ol Slm sy Ml b by Sisie L) o

SO LSas V]l faged bioam sl L (gdny S

VPP Glasay oF ol ¥+ 0,99 (e ) (ol ;..\:uu]‘sl-bum‘gsg !


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MIRNA §C cuilaa i gie

Gl 3l Sl 55 (6 e Sonal 0T 3 Olejs
35 i sl sl Gl slacsi 33 s olslas
e o3 03 ) e e 331 p e 53 1S el
Lol oo b W ¥ i 5 4 hoys 08 5 Y i)
BUS-SEAREALIFTNER P SEW PTG GL.;\ S5
BER U VN RSPS (U Fe) JEPU Sy MR PN
Sea 53 VG855 s Sl 530 5wl sl
+ (Quasispecies) Loy i [N] ol mli S
SN aey3 0 51 S 48 55 0 MBI G (SE5 Sk
Oz 03 Sl oo Sl dd gt ) o35 A US4
WOl ST s il o 395t 5305 (SUa 4 g 4 (25 5ie
Pl Ol 5 GAS ad)le Cad by s |5 S pie
Laol Ll el el sline 053 ) 4 S W]
O s HOV i 5 pls o el LS j5bay 5 gm
sla e ol s as el o b s b o K
SUT 5 04 olis OBl 51 il o s s O 53 oo
Ol siame Slalllae [YY] 3L 0Ll s g B sls
O 03 oo Dl o8 pws s G55 &S Ceslesls
5013 Bl 53 OF sl a3 5 3,05 Olys « Ak
el 138 56 13 G pme ke
ke LLE 3 0F slaes S 5 5 HOV slasi i3
I 85 S ke s ol Sl 5 Oler
Wl sgdes OF (65 ) poods) Slalllas dir 2 3505 355
Ol sl 53 Glos S S5 ¥ 5 Y 5 ) Glacs s
LA G 3 53 s 5 0 58 oSS Lledd w5y
Cr 3V s e Gl 5 Ly sl
) slacsss [T O] el e S Iy aST, Ll s
Ol 53 23,8 Jlm 5o Gl 55 n fodas i i ¥
Slr 55 gt Ol 53 5L sl [YA] 5 [YO] daen
S AE ) LK 5 I s 45e 10 5y il
s 53 Ab eV ys1a G s s ol O il

.Jﬁi%dbl}rﬁ)w&jé)ﬁi)bsa

aS s el OLA cpoman Codlaly axn s C il ale
S 0l NS5B L (Cyclophilin B) B L JS
So s L RNA G Jlasl el O oo 0 5 Aas e
ons SN e ol e oyl IV ] S e
Ol gt a0 g s sl 505 5555 oS Sled|
G i S b eyl 4 plid 055 & 035
sl 31 o3 5 s Guyb 51 edd L35 BR 5l end
i e o Yl LUl s e ol

DIAT ol slgdy s s olaslsl 5 olens S

gl 5s gl (SuS1, 5 (S5 g3
HCV 6“‘.:’1:".9‘3
Olisg 51 63k 55 g 55 HOV slag s ¢l50)
ﬁj_;i Cia i S s s RNA diles s o OLES
e S5 S plales s HOV 51, L RNA
A1 @V ok (S5 75 s pl psS J e
s S b p55 dib s sl ol S
EL Core sile HOV el cblis bad 15 1355
Gluaib o suode bl bledd axdlas 5Ly NS5
U V) asein CS 65V 55 g g ol (ISOlates) slaaslus
Slvaws (o 5 dC db d8) o5 S L5V 51 i 5 (V
w6 505 blisl 5o b Cosy [Y ] Lsd e
LUl opl i s el g8 V5l 5l 5 6AS (golew
53) G5 A B g peme 5o el ol U e
235 Sobeg annss 5 S LY 5V Glacd s Lawlie
.C'“L*JJ el ol jan (6 iy Ole 44 AS s J.‘,.a <ole
o2nsl—s, 5 (Interferon alpha) Ll 05,5 ol 4
Sy ik a5 e ook <l (Ribavirin)
s o el Oloos 4 g CSle Vo Y glacs 55 000
VS5 s 2 Oleys @'cwli Oljpe a5 ;;l}JJ o)
s aS Wsls oL Slalas ol Ll dzys Ve Sl

533 01 53 350 Ol 5 Aas o Gy Olays 4 o @ )

Pathobiology Research, vol. 20 (2017-2018), N0. 4 \4


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

Aoyl O @ lie 3 slacand 53 &S S

Lk slasS Sl (S g HCOV 2SS b s
s 4Ol Sl Ly 5 LS s I sl 1 el
LK o LS 13 gl s el 51 4SS 0 S8
Moy ;s b 3y d oS Al g a2 S WS
e A3l b il by el i Al il 50
Sl slen s 030 31 (65l 48l LY 51 S
ol Sy 53 gage o Bt g 4l 35 s a0 C
IS e il Ol o gk 5

el B e glacs 85 oy
Obeys 4
4 e Ol OLays 53 55l p Sdols o= Jl= s
PEGIFN .S 5 0ls)3 5l eslic ol HOV oS gie
O 3m0ds) sl ol —enas (Pegylated interferon)
Skl Olpea o= d- s 55l ol e ((S1 5>
IS bl oy S5 oo (A e 5 0lays s
o3l osls 4 S 550 05wl 5 (Polyethylene glycol)
909,055 G el Sloys dols S oS das e
i oLl 13 55 4S5 boles LS sbwl Oloys Jeges
e Oy 1= ol el en e PEGIEN 5l oslee
Sustained virologic response:) ;b s, A
Sy Ao LS L s s ol oals SA) (SWR
390 53 s b s) GBS e Ohley 53 (s s
VooV s ama M sl 8l 5o 555ty 1 I EY
PEG 3l eslal \duy Ao ys AY IV 350 6 g s
P P Olays S - o 2 55 sl « IFN
b e @l sk b Olegen eslinad oS J= 55 uS o
S35 S5l 5 318 ST eslay S or sl
S35 A LS ol Sl SB35 0as ) Sl e
b alS) s s RNA ST 51 55308 50 e
Lio o il 53 5 A8 0 6,5 s (NSsB (55,0 b
8

Glylsen g sl paye

S5 et Dl 53 ol Dl Dlelllae 0 pSU
YW cdes S 518 b s ablis 551, HCV
on o BB Dk L) 5548 Gble 51 S o
ITY=Ye ] ol ol

et Ol do 5528 53 C sl g5 gt )
o s ol OeSL ke lean Sla,y 555 55 5 LS
45 (o 5nm Dl o Lo 58 (o Ol pe) adkris sla, 528
Gt ol b V] ol Soplane (ol £ &L S5
ol e 53 sl 5o e ANEFHCV 5150 O
VA sy i plad 3 53 5 (YY) Aoy ¥ s g
a by G aS Sl ol 63 cpmess (VYY) Aoy
03531 JLa (AY=1£4) O 5ko 110 5 (AV=1YE) (gl Vo8
(052 3 e ps LW MIrEMIC ¢ 5.5 Ol Jlie 55
e olad 53 5 OVN=YY) o3 V/E sy il s
A4S Sl 0B 03] cpasd (V= 8/4) Uy V) 550
V) Osko Av 5 (WY=VA) 05l VO & by o L Ja
o] el o331 Slaw (8

A= B e gl 85 sloyls
A 548 5
5(Ch0o0) 55 Ly HCV |LalS o555 5L o0l
(Virus subtypes) s s slaa s 53 555 3,50 5
LGS S gl JI cals Ll HOV s sl
L g gt ol 535 Ol S (S5 s (glaes S
Aol calls S b s e §ooma 53 &S
6)\.15/(:\4 S5 aiS 3l e o S HCV slosss
Lass) SSn sl e 5 Konp e Glad g L35 0
(A3 A LV s S 5 Calid) a5 23 Olyo
4 gores 4 5B oo (SOUSRL S S By - Ly e
shls 5 ol Q)l_i:»)uﬁﬁ).s aS QS:IJ) sl bl

G dd ool (G, LA a8l s call

VPP Glasay oF ol ¥+ 0,99 (e ) (ol ;..\:uu]‘sl-bum‘gsg A


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MiRNA §C cuibaa osigic

ol Gl e 53 s s 5L osbss ETR s e )
Sl s STy S e (Breakthrough) s s sdees 5 seb
Olymss o BBl 1y s s 5 S2alS Oloys 51 axin $A-YE
(null-responden) " 31 o 68 =l 15 el 423l ol Ao

IV el e

ST 5 15 el glagealy 5IHCV 13
03P %) by
e 513 sl il Sl e Lo s HOV & pie
T 3 25 e Sh el ey Ja i ST Ll 5 e
Tl Lt HOV 305 0 (g5 i pie S 0 (53
A8 e 350 sk L;u(._mg& s 1y 05,5 ]
SN0l NSglaA (555 155 51 S aSe e b msns
o NS3l4A sla s s kS 515 S sasl (Sla s
TIR-domain-containing  adapter-) TRIF _x,
Mitochondrial ) MAVS ; (inducing interferon-B
s g3 s 5 0 (antiviral-signaling protein
(Interferon-stimulated gene) ISG L 0,5 ! sl
Janus kinase/signal transducers ) Jak-Stat e ool
Gk 3l 5 &S 554 (and activators of transcription
IRF-7 glazs Jale 3 Shas 55 Ml e NSBA 55
IFI-6 .5, . (Interferon regulatory factor)
el ISG-1 gyt sl S (Interferon-inducible protein)
ol (il (Jh S e o oS 3 cage B S
31 sl s b SSusy LI IFI6 5,1 (Apoptosis)

IXAT ol sl g5t 0 OF s s A LUT Ll

S S Tl
Sloply e 53 555 $La0) siladle o
LL_5,IHCC ; (interleukin  6: IL-6) - Js < =
A 5 S Vol o b5 o)l sy sl sy
Ol 3 IL-6 Cla_..«:j o 23 (beta 2 Microglobulin)
9

L HCV vfsjﬂ okl jasie 55 o Thy 3 Thy s Jols
L by & 88 L 3505 (55 s dlpe Ygoms ) 585
e 3B 2ls S aSGI L Aas e (6 S Sl O )
ons S sl war g L] s e Sad il 50 L
S1osyls aelsl axia A G azia Y8 vy s s Oleys HCV
(£ 5) Gl EA J (T Y slacssd) YE b 553
SalS Ve Blus L osgd i O PCR-HCV cazia
"oless an s S a5 ol enly el Ol o L
o sl 53 55545 e o s wme (Responder)
“ )—fcﬂb 2" e S Ol aaS ol el To ol sl

[4] xS .~ (non- Responder) "ol ;s

5 3 cm s 4 Ol sl ¢l
HCV

Oloys e muly b BLisT 5o bl g s eoly (piber

Mol s Gy 0T tage 48 5,8 e 50
Ol 43 .ol (Sustained virological response: SVR)
5 9~ RNA 0L, tla_;:)'l_)uu_ aza Y 5 de Hlew
A ol 51 S50 Oy 8 S sy JB e e
Ao pasin 18 005 Glb o Jlaz S di o 353 0
325 adle 5l de A3l o 5 s 35 SVR (s
Ol 3l azin SA G YE 51 e oy s O plulid )l
End of treatment ) ETR «l> o s jlaw 0wy 51 OLE
A Odwy Jlal goys 4 dd> 0 ol Lol (Response
SWVR 4 Oy sl g A5 ood s il SVR a6
Rapid virological ) RVR o35 .c .l (5,5, 5
Slasas & 3lawm oS 5535 0 GBI Sbj 4 (Response
sy B pasis ol sosasT L s s Oleys
s =als (Early virological response) EVR s il
Ll Ola s 5l ais VY 5l dm ol oo Olse 40 g9 29
ple slls 5o wte i Ae EVR @ O 5o SlsL

Pathobiology Research, vol. 20 (2017-2018), N0. 4 q


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

CalCs 0Ly s LHCV (glaiyss kS o 10 O (gl
il pli oSS Cia a5 OlakaS sl )
OlaliaS &b 5| (Membrane attack complex: MAC)
s olB LHCV g gc0re 5, a8 0 58
03531 (548 sladsh ;5 DAF/CDss Oby o J2ul331 5
S 3 25i s HOV b s s i) (Sies
351 36 U ol 3 CDsg b alyen 53 HCV S
53U Loyl s DAF/CDss 0l 355 o lablone OlakaS
(Complement-dependent cytotoxicity: CDC) Olals
Antibody-dependent ) sl 5T 4 azls Jslo 5J 5
sldil s Slee 5 (cell-mediated cytotoxicity: ADCC

[8V] <l (Natural killer cells: NK) b otiis

Cilba Ol s
S i e 5 48 el 03l 0Lt Slallas
O s a2 53 5300 Oleys 4 a3l Ol 3 oage
o SIS S 5l O ke i 5 gl sl s
5 W 0lsle Lo s DAAS o s HOV (glasiis e
(Food and Drug Administration: FDA) LG sl (55,15
Sl edd G ae § 520 L C Cils Sloys (6l 5
Direct acting ) i Cdled Ly s 5 LS o)l
555 Oleys Gl sl Os (antiviral drug: DDA
YL Lol ool b Olays & 5 358 o e3lizal HOV A )
e HOV Ole s (gl b slag)ls .l dpys Ver 54N
350 03 se = S (Daklinza) odsts Vs 65 el
Oleys :(posles Osd) (SOTOSHUVIN) s 5 sen 3 gu ol anras
O3) 33y 3 e s S (Harvoni) Jss,le s VY b
Sy cazin YE LY LA b olays (sl
30 03 0L 93 sl Osde e B L :(Viekirapak)
53005 e S (Zepatier) 5L s YE LY b Ol
(Epclusa) Lo ol cazan VLY b Ol ys o ysle Ok

e VY b Ol i sley sk 5, 00 o 3 S

10

Glylsen g sl paye

o5 el 0l sdalie (HCC) HCV @ o3 1 oy lew
x| IL6 L s e s> 30 — W C sl Core
35 5 (S el s 3 P e 5 AS s
TUmor ) Ll — e 5 odnss s S5 bole o5 s s
aulp sl S, Jii (necrosis factor: TNF-o
el Sas HOV 45 s 650 C il i s gl
sy 53 o3l (5AS Gladphe s IL8 a5 G b )
(Paracrine) -, S &) soas (5 b ol Ll
[ra] ast L8 4

565!
sy e 55 Al 5 o5 (Autophagy) 3L 551
53 Ly 5 LSl 0k cunl dlex 51 el sz
(Cellular homeostasis) Jslo 3t son i sl Jsl
p555 bl aS JoSoss ¥ glis Byl bl
531y seedl s 3lge 355 0 ol (Autophagosome)
235 g P s (LYSOSOMR) 5550 b 52,5 0
03 B ) s e S Olmean 5L S
Gl 02 b s sl XS e e s s o sae
sl e HCV 1, as 5 (Shrivastava) |l s
(S o S Slad ko) Ll 548 sbadsbe 5 (530 51
@SS sadsho 5o 5B STl s 250 [E0] 258
b S a5 055 ) Sl bl e HOV 4 0o
SSas HOV L Lo o (656 5108 o W11, ol (530,40l
J;ﬁ\'cmgjl)ljéﬁ SRS LS e U3 A o el

Sk Lelse 51 S (Complement system) Oldas
ol a s g5 ahoor 1 e85l Koo 4 03401 (slad s

VPP Glasay oF ol ¥+ 0,99 (e ) (ol ;..\:uu]‘sl-bum‘gsg K


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MiRNA §C cuibaa osigic

lisiste Ly 55 LS s MIRNA Ol o5 5505 s s
=SS g ] Gl le Slasply (la e ahs e HCV
Sl s ol 550 IS b el Sk S e
s s il sbad ko glsil e BLSS1 L LMIRNA
JA] cl A8
SIS o S S RNA LmIRNA i~ s
(Endogenous) s sl &y smay (ds 4208 5 VY
Sl pled 53 O o sis S elis a5 ol (1305,0)
ssbas) Gl sy 5l e e e 53 MRNA L s
Joe a Ll vy s 55 S e 1 05 0Ly s
(A28 e s 5an MRNA 658 dar 55 T 51 oS
MRNA &5 3iTs L o 595 L a5 )l e a0
sl b5l gles 18 il Sodas LMIRNA 555
S S a5l 5 as (aes sl B Sl g
ol s Oley 53 [0 $8] Sl o 5 0l (55,48l
A 3y e 1o 0L 51 AL MIRNA Your 51y ol
MIRBase oS 4 o see glaosls oKL S s (Sen
o LaMiRNA S s 5 plubis cdods (65505 8
W5 miras 03 St Sl I 5 s Jb= 03 55
5 hsoben 4 Ll o5 o MRNA alvsey oS
T88 &7] Ans o e 55 1y iliien slaily 55 g5 sie
Lacosl s adsha 55 wlastl Ol slyls LsmiRNA
wrls Sispnd Al e sy 3 LamiRNA ol
Sy Soleg a pmte WOl (a3 Il 5 eleds
by g 5 0k Slule 5 05 53 0l5 o 1, LlMIRNA
2 e b S B LamIRNA s oLl
AT A4S 23S eie (s8] O35 Ol s 53 VY o505 S
ML I 51 —e ok RNA s MIRNA 05 e 3
Sy oo AT BMIRNA 505 o o 855
Primary ) «_Jsl MIRNATpri-miRNA S o) 5o
Voo Ve 3500 b (g m Bloen Sl g5l [(MIRNA
s Jobs LT PHEMIRNA 555 o s 555 4353 5

11

05k 355 05 o S (Sovaldi) sl 5w Y 55
30 03 o Sl S wnia YE b Oleys ton sk
s VY b Oleys sl O

SR~ PRI U PN PR ICCILT-B PP g Jr
ol amay 595 53 o8 g ilpodSly aia YE b O ys
350 0% oo A Seile Sl wda VY (b Ol g s s s
ada VY b Olgs pysle, O

P Ol i, o3 o b S Sl it S s
95 sk, as 3 Lo S (Technivie) oSS aaalY
330 03 oo S sl s VY b ols s 5o L
o2 Sl Sl eamaa VT L VY b Oleys i ysley O
s VY b Oleys oy sles O 3y 52

b Ol sy s e B S Sasle 10 LS S
Olos i cposlay 0ok 55 03 2 K il ST i)Y
i)Y b

P Ol iy o3 o b S gl s s
Oless timsslay Ok 5oy 52 23 S il Sl cazia) Y
T[] win 1Y b

sl 5L &y, a8 gt Glagsls s D1l 53 05 4l
b g 5 (FOICUTA) 1, 550 53 Lalsl o tage 45 o
Sl 5l S 5w Bly 5o 4 S L (Sobopasvir)
sl s (¢S (s £00) (SODOSDUVIN) s 5 s 55
Glacs b bug & dzes (o5 L 4) (Ledipasvir)

Sad e byl 5 siS 5 il Sy

Oloys 53 (g 83509, RNAS S
oSS e RNA I gl sl Ll sladle b
Gl ol esie (nON-coding RNA: ncRNA) .55 ,
L MicroRNA) LaRNA 5 , S Ladl g1l 51 S5 S
s ol S LRNA S S sl s ol (MIRNA

[88 &F] doen Oloys 5 apeis 5

=S5 5 HCOV o sie Szl 55 age i MIRNA

Pathobiology Research, Vol. 20 (2017-2018), NO. 4 AB


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

S eMe S 555,55 (Nematodes) L__as 5l
55> 3 (& %) (Drosophila melanogaster)
J_fr_lm sLamiRNA 1oy, § S LamiRtron .30
MIRION ;s .Cl Lo 5 ,LS 5 55 s MRNA
Drosha L5 51508 0 &5 ol SLRNA e L
[8V] 555 0 (Splicing) il
Sl glasyls 31 (6 sl (Miravirsen) o sl e
g e ol 3 Bua HHCV s s 0505 et 5 sbas oS
MR- s ST 310 55503 o MIRNA 5 5 S
p=5 4 slge o 45 ol (mature miRNA) 122
sl bl (Ha) ¥ 56 s 5ols ool s o HOV us s
& 3oas MIR-122 5 1 o, 4 (Clinical trials) L
@ edd Lt s pses sl 0 UTR 4l o ola
SaS s oo Sl GRIBl s s S
Sl e BT A3 5 S sl n S 5015 S
onlS v s 0l 05 8 S5l L aS sl MIR-122
V55 LHOV (oe slacs sie 53 s s RNA o

[io] J}J:g;d

&S sbsslen 5> LmIRNA S
GCLRNA i 4 gb Ji 5 5SS, LamiRNA
531505 0l 48 ol S 58 Sl 0iSS S8 S S
o dl 03 S e o BT i) Sl ey
S5 od e 55 ol 5l cls s MIRNA
DS e o B g s e Sk (e S
A8 55 o2k GLMIRNA s o Ol Ll gl )
35 03 Sl 5 JolS e 3ol s S w5
ol syl L a0l gl Sel— s MRNA

<l 54> 4s http://microrna.sanger.ae.uk/sequenees
ol slad s iles il pll Juls aS [2A]
Fl o iihl s sladshe 5 (48 s dsbe L)
slads 5 Gloolw ladsw 5 JLb 501 sla sl

12

Olylsen g Seldh paye

.o—lPoly A > 5 Cap S8 (s5L> MRNA Lo
pri- v j3 .oul as Gua MRNA & Ly ol ol
Drosha V‘J"T L., (Primary transcripts) mRNAs
St &y s 5 3,55 0 5 (RNase 1 51Y o)
Precursor ) ;L. i MIRNATpre-miRNA «_ 45U
Loy oSl wpd e Lds 5L i 40 B L [(MIRNA
23 b e ol s ] (Exportin5) 0 -5, 5—uS|
51 3US § 452050 Dicer aew s pre-miRNA o
RNA s ezt 55 oSS G 4 (RNase N g
RNA- (TAR) Transactivating response] oliasply
o ol 3 a8 353 oAl [binding protein: TRBP
Yo ssae 55 (MRNA) &L slazs; 53 RNA G 55
gy 33 RNA ) 8] 553 e 5L i YY LS
MIRNA S Jals 5 553 s osl MIRNA/MIRNA*
MIRNA) MIRNA Ly |oSe axsy S 5 Latal, &L
ol oy T e andy A o sead Il 53 el (lse b
ot slyls MIRNAS 45 Wleols L (i dal 2l (ool
il e 055 B Sl il Sl sadnte (53,005 5 s
Lall a8 2l oSS s b L Ll oS
miRNA-induced silencing complexes: ) miRNA
ors—as,S L amRNA 5, 5 sl (MiRISCs
(33 Ay S S soan (Proximal) Jbess 5,
oSS s LamiRNA 55 e 230 Ol jes
ysss Sl baa MRNA o Jlasl U s 9208 o 0
F 303 g5 S PSS QUS55 LS (0 Jlas]
Ribonucleoproteins containing numerous microRNAS: )
<l (Argonaute) S8 T el & a5, (MIRNPS
Ul e s e 53 MIRNAL Lol oS ol =5l
MRNA 05D Ts L aoxr 5 58 e L MRNA 05 S
> MIRNA S 5y 5l ol Jsams s AL Ciua
Ol 53 (MIRLON) &5 e s 1 .l Glar

02 ua”‘ u,:—q-.o.b sl 0l L2ES C}JA Q\)\Jul.iw.l

VY42 ey oF o jlasd Y+ 0,90 «(oheud ) e - ;..\:uu]‘sl-bum‘gsg Y


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MIRNA §C cuilaa i gie

o3l 5Lt Ol ol 5ol ol eay 51 Y ISE 5 el
3 eolatl ;s b MiR-483 5 MIR-928 5 545 0 il

[84] 555 0 3L e S

-
miR-122

miR-130a T )
miR-373 3 3 A M e s
miR-758 095 7l s g
miR-21

Sk g5l sl I ) lad s 5 (s 5]
Ol Jm ol kS 0l 1y 555 13mee MIRNA ol Ko
JoS 5 sba 55 Sl ok 615055 MIRNA Slasete

ol S 53 oS GLMIRNA ¢l ol sl aste

36 b dghu 25 W

[(miR-155 ol ety

sUmiRNA *_{ iR 1921491 A GbmiRNA |
* ) 21 o :
s YU ;r_r.-;" miR-141 w3y 25 P S s W S ol :iR_mC 33 K
miR-196/199a a3 b 5 gy 2SS e =
448/1et-Th — of i3 03ls 1 3
Let-7b o . .
miR221[" W1 093 A gy 45 SIS henis oy
i mi a Al
= GLmiRNA | iR 107 il
Wihen
sWmiRNA | miR-27a =» i ped e s s oy Sl

s ol Sk | miR-181cP b o sila Asy S5 ol

miR29 P tiond K
-

C cola e cigio
(Ju Y o)

‘uiﬂA_laLQb_xL})LgﬁerLwalfél):o)'l):f)}!P)l,\iﬁw)l:d:majwwblﬁ.L§A§L5ud)uﬁ)ajf): sLMIRNA ol Ll ¥ Ss

MiR- [0+] das o oS ) ws s 3 s NS5B
G LMIR-196 5 5,5 Core Osls 15 Ciaa L 448
3 Gs L MIR-IBIC 5 s 5 NSBB b 03l )3
e b s 55 o s p535 SINSEB 5 EL 0ol
03 el Ol Sl 52l gy anlllas 55 Ll [A] &S s
S s o S b bt S Sl S e
HOV ¢35 1255 S5 SLMIRNA o 15 osls 0L
28 555 510 G el 5 4S) GBS s o
=5 ) Sl Bua ab a (Ao oy » HCV s 5
53 A4S SLamiRNA 5 Slae 555 s |2t HCV
sysn 55 Wl il Ssline HOV s s Cilien slaisi i
PO gy g 03 S s BB g g s Slaalr
13

Sy g yasio sws Wl g s wbjfr:.lad sLmiRNA

L Lol Jul s HOV Ciles slacad 555

Sk SLMIRNA

53 LMIRNA LT 4 o St brl 3 e Jle S

LSt Jor ol b pogee o 55 S L B
s (Shrivastava) Ity 5 45 Sledde aslllas ;5 T4 |
S asawS Al el Yeve Jl s B Ses
HCV s s 5 S w53 &S Jyk sLaMIRNA
4 (MiR-448 ; miR-196a  let7-b Jlse sl,) 5,0 Jia
HCV slacsss plod 52 Ol 5 o chabl> a-b S
33 o Jslw U Let-Th s mRNA [A] 553 s foate

}0 UTR sus s L;}b_’ J"L‘;’ 3R f)_:j )\ 4._»>Lv

Pathobiology Research, Vol. 20 (2017-2018), NO. 4 VY


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

Olylsan g el asye

14

<l e s olantl GLMIRNA iaces S o 5,50 5 ViTa_miRNA_targeted s o~ gt 51305 5

o Al HLS ol S e iy |y s s 4 035l o=l aes eslal (http//vita.mbe.nctu.edu.tw) Virus

Sl 1y s s o Lo 1 5 s s Slaes S 5 e Sl sl il s ple SLS 5o lle S
J.:«S Nl JS_; 4L gazme 4 JoV] ))Lw@ b S ES, rﬁj BE Jzil u"‘f MIRNA Ciua 6[.&:‘)5

Order unassignaed

Family Flaviviridae

Genus Hepacivirus \

Accession ABO4A7 639

Nucleic acid ssRNA positive-strand viruses, no DNA stage
Targeted by hsa-lect-7b

Targe sites Rank by score

idizatio Rand
WUgeUCU-CUUCS -ADCA
BEEL BRRRD RRRR:ZINDY
1 1598 - 1621 unknown ~22.3 142 CACATCAACCGTACTGCCTng YO8 NO
WSS UVG - - ~USUUGSAUVSAVSSASY
2 2699-2723 unknown -21.6 142 SEn e AL L L NO
WG ~SUGVGT = = = DGSAVSAVSS AT
3 3047 - 5072 unknown -17.4 143 AcACACATAGACSCCCACITCCTCe Yes NO
WUCOUCUCTUC - ~CATVCADVCCACY
100020 =22 fzieinnne
- 4304 - 4327 unknown -21.6 160 SgCCACGCTGCTCOATCCTACCTCe Yeas Yas
Order unassigned
Family Flaviviridae Y

Genus Hepacivirus
Accession ABO47639
Nucleic acid ssRNA positive-strand viruses, no DNA stage
Targeted by hsa-miR-196a

Targe sites Rank by score

Rank |Target

UORVIUS ()..n'.

COUDCTOSUACTUDGADG A
s B
1 8800-8818 unknown 154152 cc.gocecr-GaTAcTACETy VeS NO
Order unassigned
Family Flaviviridae ¥

Genus Hepacivirus

Accession ABO47639

Nucleic acid ssRNA positive-strand viruses, no DNA stage
Targeted by hsa-miR-448

Targe sites Rank by scor

2aceCUGTAGEADGTATACETT

FORRRN 0 RRRRRRNz)
1 4279~ 4299 unknown -18.6 145 mm_mx}mV" NO

VPP Glasay oF ol ¥+ 0,99 (e ) (ol g.\:u.ui 6“&@3}:\ V¢


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MIRNA §C cailan o gis

Ovder unassigned
Family Flaviviridae
CGenus Mepacivirus i

Accossion AJ23IBT 9

Nucleic acid 33RNA positive-strand viruses, no DNA stage
Yargeted by hsa-lat-7b

Targe sites Rank by score

TV
v N sl RRY N2
1  S228- 3255 unknown ~15.2 141 A oCCCTTCAAMACSASOTTACTACCACA Yeos NO
UUGGDGOGTOGGA = = = =~
2 2173-2199 unknown -18.5 142 AcCOATACASOCTITOOCACTACCCEs YOS NO
3 S5982-6003 unknown -20.1 144 ACc TACTEOCTOCTATCCTCS Yes NO
4 ©9962-8980 unknown -20.4 169 AGCCACTIOAC---CTACCTCA Vas NO
Order unassigned
Family Flaviviridae 0
Genus Hepacivirus

Accession AJ238799
Nucleic acid ssRNA positive-strand viruses, no DNA stage
Targeted by hsa-miR-196a

Targe sites Rank by score
FETIGTIOSTAL-TTTRADL A
P00 RRRD RORR RRED

1 6406 - 6427 unknown -17.6 141 _ccomeme

g Yes NO

2  6975-6994 unknown -16.2143 . lutil il Ves NO

(YN ) Coils usyns28 sl (0 58 1K) Cesls s s 1D 5 HCOV il slacii 33 s MIRNA Gua la JI5 ¥ S
Aas e 0lis |y (Wobble) s 2538 - GIU la sl i 2L s MIRNA 5 HCV 0 S5 o oo slasl i s OLES (53508 2

Sl s S AL S e e s a1 S S e

-

(o ,—¢ 5 MIR-196 MiR-448 Let-7b 1 l) 555

(et 5 )2 Ol lm (godme lag sl ul ;2 gladle s
saca SO LamiRNA sls oL i Solalas S | _

= - e S 7 wwys Jdsa Sleys laay 5§ ool 4Bl axn s HCV

e Al s e 55 5 el s s S Olags
L, Selslie RNA) RNA 03,5 gl U 5,

a3 HOV 55 5 oWl HOV 5 b (RNAI

SAa .AL_w\oJ_».:Jj.lm L;\.vl;- d’éj\}p)gﬁ"})b &;.A}L;-&
s Olays o rsedal 5 Sy S HCV oS Osls 513

s 5l Ll LMIRNA _ ,
358 oles Ll o s L HCV 55 S il GLamiRNA 1 e 0

cL’.a

.

[1] Alavian SM, Hajarizadeh B, Bagheri Lankarani K, Sharafi H, Ebrahimi Daryani N, Merat S,

15 Pathobiology Research, Vol. 20 (2017-2018), NO. 4 Vo


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

Mohraz M, Mardani M, Fattahi MR, Poustchi
H, Nikbin M, Nabavi M, Adibi P, Ziaee M,
Behnava B, Rezaee-Zavareh MS, Colombo M,
Massoumi H, Bizri AR, Eghtesad B, Amiri M,
Namvar A, Hesamizadeh K, Malekzadeh R.
Recommendations for the Clinical Management
of Hepatitis C in Iran: A Consensus-Based
National Guideline. Hepat Mon 2016; 16(8):
e40959.

[2] Elberry MH, Darwish NHE, Mousa SA.
Hepatitis C virus management: potential impact
of nanotechnology. Virology Journal 2017; 14:
88.

[3] Lindenbach BD, Thiel HJ, Rice CM.
Flaviviridae: the viruses and their replication. In:
Fields virology. Edited by Knipe DM, Howley
PM. 5" edition, Philadelphia: Lippincott-Raven
Publishers, 2007; p: 991-1041.

[4] Zein NN. Clinical significance of hepatitis C
virus genotypes. Clin Microbiol Rev 2000;
13(2): 223-35.

[5] Ishida H, Tatsumi T, Hosui A, Nawa T,
Kodama T, Shimizu S, Hikita H, Hiramatsu N,
Kanto T, Hayashi N, Takehara T. Alterations in
microRNA expression profile in HCV-infected
hepatoma cells: involvement of miR-491 in
regulation of HCV replication via the PI3
kinase/Akt pathway. Biochem Biophys Res
Commun 2011; 412(1): 92-7.

[6] Han SH, Kim SJ, Kim EJ, Kim TE, Moon JS,
Kim GW, Lee SH, Cho K, Yoo JS, Son WS,
Rhee JK, Han SH, Oh JW. Phosphorylation of
hepatitis C virus RNA polymerases ser29 and
ser42 by protein kinase C-related kinase 2

regulates viral RNA replication. J Virol 2014;

16

Glylsen g sl paye
88(19): 11240-52.

[7] Pallacro M, Lahm A, Biasiol G, Brunetti M,
Nardella C, Orsatti L, Bonelli F, Orru S, Narjes
F, Steinkiihler C. Characterization of the
hepatitis C virus NS2/3 processing reaction by
using a purified precursor protein. J Virol 2001;
75(20): 9939-46.

[8] Shrivastava S, Steele R, Ray R, Ray RB.
MicroRNAs: Role in Hepatitis C Virus
pathogenesis. Genes Dis 2015; 2(1): 35-45.

[9] Fields BN, Knipe DM, Howley PM. Fields
Virology. 5" Edition, Wiley publisher, 2007,
Philadelphia: Wolters Kluwer Health/Lippincott
Williams & Wilkins, ©2007. Available from:
www.worldcat.org/title/fields-virology/oclc/
71812790

[10] Moradpour D, Penin F, Rice CM.
Replication of hepatitis C virus. Nat Rev
Microbiol 2007; 5(6): 453-63.

[11] Fields BN, Knipe DM. Fundamental Virology.
1 ed, Wiley publisher, 1991; Philadelphia:
Lippincott Williams & Wilkins, ©2001.

[12] Lindenbach BD, Thiel HJ, Rice CM.
Flaviviridae: the viruses and their replication.
In: Fields virology. Edited by Knipe DM,
Howley PM. 5" Edition, Philadelphia:
Lippincott-Raven Publishers, 2007; p: 931-59.

[13] Glenn JS. Molecular virology of the
hepatitis C virus: implication for novel
therapies. Infect Dis Clin North Am 2006;
20(1): 81-98.

[14] Zhang Y, Corver J, Chipman PR, Zhang W,
Pletnev SV, Sedlak D, Baker TS, Strauss JH,
Kuhn RJ, Rossmann MG. Structures of

immature flavivirus particles. EMBO J 2003;

VPP Glasay oF ol ¥+ 0,99 (e ) (ol ;..\:uui‘sl-bum‘gsg "


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MiRNA §C cuibaa osigic

22(11): 2604-13.

[15] Masciopinto F, Freer G, Burgio VL, Levy S,
Galli-Stampino L, Bendinelli M, Houghton M,
Abrignani S, Uematsu Y. BExpression of human
CD81 in transgenic mice does not confer
susceptibility to hepatitis C virus infection.
Virology 2002; 304(2): 187-96.

[16] Whitehill BC. Genetic Variants In
Interferon-Induced Genes and HCV Recurrence
after Liver Transplantation. M.Sc. Thesis,
Richmond, Wirginia: Virginia Commonwealth
University, 2007. Available from:
https://scholarscompass.vcu.edu/cgi/viewconten
t.cgi?referer=https://www.google.com/&httpsre
dir=1&article=2209&conte xt=etd

[17] Brass V, Moradpour D, Blum HE
Molecular virology of hepatitis C virus (HCV):
2006 update. Int J Med Sci 2006; 3(2): 29-34.

[18] Alavian SM, Adibi P, Zali MR. Hepatitis C
virus in Iran: Epidemiology of an emerging
infection. Arch Iranian Med 2005; 8(2): 84-90.

[19] Sy T, Jamal MM. Epidemiology of hepatitis
C virus (HCV) infection. Int J Med Sci 2006;
3(2): 41-6.

[20] Smith DB, Bukh J, Kuiken C, Muerhoff AS,
Rice CM, Stapleton JT, Simmonds P. Expanded
classification of hepatitis C virus into 7
genotypes and 67 subtypes: updated criteria and
genotype assignment web resource. Hepatology
2014; 59(1): 318-27.

[21] VYasui K, Okanoue T, Murakami Y, ltoh Y,
Minami M, Sakamoto S, Sakamoto M, Nishioji
K. Dynamics of hepatitis C viremia following
interferon-alpha administration. J Infect Dis
1998; 177(6): 1475-9.

[22] Toyoda H, Kumada T, Nakano S, Takeda I,
17

Sugiyama K, Osada T, Kiriyama S, Sone Y,
Kinoshita M, Hadama T. Quasispecies nature of
hepatitis C virus and response to alpha interferon:
significance as a predictor of direct response to
interferon. J Hepatol 1997; 26(1): 6-13.

[23] Franciscus A. A Guide to: Understanding
Hepatitis C. HCSP Guides, 2017; p: 1-18.
Available from: http://hcvadvocate.org/
hepatitis/factsheets_pdf/HCV_Guide.pdf

[24] Simmonds P, Holmes EC, Cha TA, Chan
SW, McOmish F, Irvine B, Beall E, Yap PL,
Kolberg J, Urdea MS. Classification of hepatitis
C virus into six major genotypes and a series of
subtypes by phylogenetic analysis of the NS-5
region. J Gen Virol 1993; 74(Pt 11): 2391-9.

[25] Jamalidoust M, Namayandeh M, Asaei S,
Aliabadi N, Ziyaeyan M. Determining hepatitis
C virus genotype distribution among high-risk
groups in Iran using real-time PCR. World J
Gastroenterol 2014; 20(19): 5897-902.

[26] Jamalidoust M, Namayandeh M, Zare M,
Ziyaeyan M. Assessment of HCV Infection in
Suspected Orphans Newborns by Real-Time
PCR and HCV-Core Ag-Elisa. Journal of Fasa
University of Medical Sciences 2015; 5(2): 196-
201.

[27] Khodabandehloo M, Roshani D. Prevalence
of Hepatitis C Virus Genotypes in lranian
Patients: A Systematic Review and Meta-
Analysis. Hepat Mon 2014; 14(12): e22915.

[28] Samimi-Rad K, Nategh R, Malekzadeh R,
Norder H, Magnius L. Molecular epidemiology
of hepatitis C virus in Iran as reflected by
phylogenetic analysis of the NS5B region. J
Med Virol 2004; 74(2): 246-52.

[29] Jahanbakhsh Sefidi F, Keyvani H, Monavari

Pathobiology Research, vol. 20 (2017-2018), N0. 4 v


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

SH, Alavian SM, Fakhim S, Bokharaei-Salim F.
Distribution of hepatitis C virus genotypes in
Iranian chronic infected patients. Hepat Mon
2013; 13(1): e7991.

[30] Ziyaeyan M, Alborzi A, Jamalidoust M,
Badiee P, Moeini M, Kadivar A. Prevalence of
hepatitis C virus genotypes in chronic infected
patients, southern Iran. Jundishapur J Microbiol
2011; 4(3); 141-6.

[31] Ziyaeyan M, Jamalidoust M, Moeini M.
Evaluation of Hepatitis C Virus Infection in
Antibody  Positive  Orphan  Newborns.
Jundishapur J Microbiol 2013; 6(1): 72-5.

[32] Jamalidoust M, Namayandeh M,
Moghadami M, Ziyaeyan M. Comparison of
HCV viral load and its genotype distributions in
HCV mono- and HIV/HCV co-infected illicit
drug users. Virol J 2017; 14(1): 127.

[33] Moini M, Ziyaeyan M, Aghaei S, Sagheb
MM, Taghavi SA, Moeini M, Jamalidoust M,
Hamidpour L. Hepatitis C virus (HCV)
infection rate among seronegative hemodialysis
patients screened by two methods; HCV core
antigen and polymerase chain reaction. Hepat
Mon 2013; 13(6): €9147.

[34] Harris KA, Gilham C, Mortimer PP, Teo
CG. The most prevalent hepatitis C virus
genotypes in England and Wales are 3a and 1a.
J Med Virol 1999; 58(2): 127-31.

[35] Gower E, Estes C, Blach S, Razavi-Shearer
K, Razavi H. Global epidemiology and
genotype distribution of the hepatitis C virus
infection. J Hepatol 2014; 61(1 Suppl): S45-57.

[36] Franciscus A. HCV Genotype, Quasispecies
& Subtype. HCSP Fact Sheet, 2016; p: 1-3.

18

Glylsen g sl paye
Available from: http://hcvadvocate.org/
hepatitis/factsheets_pdf/genotype.pdf

[37] Ghany MG, Strader DB, Thomas DL, Seeff
LB; American Association for the Study of
Liver Diseases. Diagnosis, management, and
treatment of hepatitis C: an update. Hepatology
2009; 49(4): 1335-74.

[38] Kwon YC, Ray RB, Ray R. Hepatitis C
virus infection: establishment of chronicity and
liver disease progression. EXCLI J 2014; 13:
977-96.

[39] Horner SM. Activation and evasion of
antiviral innate immunity by hepatitis C virus. J
Mol Biol 2014; 426(6): 1198-209.

[40] Shrivastava S, Raychoudhuri A, Steele R,
Ray R, Ray RB. Knockdown of autophagy
enhances the innate immune response in
hepatitis C  virus-infected  hepatocytes.
Hepatology 2011; 53(2): 406-14.

[41] Kim H, Bose SK, Meyer K, Ray R. Hepatitis
C virus impairs natural Kkiller cell-mediated
augmentation of complement synthesis. J Virol
2014; 88(5): 2564-71.

[42] Dhawan VK. Hepatitis C virus [Drugs &
Diseases]. Medscape 2016. Available from:
emedicine.medscape.com/article/177792-overview.
Hepatitis C - Medscape eMedicine

[43] Yang N, Ekanem NR, Sakyi CA, Ray SD.
Hepatocellular carcinoma and microRNA: new
perspectives on therapeutics and diagnostics.
Adv Drug Deliv Rev 2015; 81: 62-74.

[44] L L Xu J, Yang D, Tan X, Wang H.
Computational approaches for microRNA
studies: a review. Mamm Genome 2010; 21(1-
2): 1-12.

VPP Glasay oF ol ¥+ 0,99 (e ) (ol ;..\:uui‘sl-bum‘gsg A


http://journals.modares.ac.ir/article-30-3340-fa.html

Downloaded from mjms.modares.ac.ir at 17:13 IRDT on Friday March 22nd 2019

MiRNA §C cuibaa osigic

[45] Janssen HL, Reesink HW, Lawitz EJ,
Zeuzem S, Rodriguez-Torres M, Patel K, van
der Meer AJ, Patick AK, Chen A, Zhou Y,
Persson R, King BD, Kauppinen S, Levin AA,
Hodges MR. Treatment of HCV infection by
targeting microRNA. N Engl J Med 2013;
368(18): 1685-94.

[46] Hennessy E, O'Driscoll L. Molecular
medicine of microRNAs: structure, function and
implications for diabetes. Expert Rev Mol Med
2008; 10: e24.

[47] Mishra PJ. MicroRNAs as promising
biomarkers in cancer diagnostics. Biomarker
Research 2014; 2: 19.

[48] Thibault PA, Huys A, Dhillon P, Wilson JA.

19

MicroRNA-122-dependent and -independent
replication of Hepatitis C Virus in Hep3B
human hepatoma cells. Virology 2013; 436(1):
179-90.

[49] Szabo G, Bala S. MicroRNAs in liver
disease. Nat Rev Gastroenterol Hepatol 2013;
10(9): 542-52.

[50] Cheng JC, Yeh YJ, Tseng CP, Hsu SD,
Chang YL, Sakamoto N, Huang HD. Let-7b is a
novel regulator of hepatitis C virus replication.
Cell Mol Life Sci 2012; 69(15): 2621-33.

[51] Murakami Y, Aly HH, Tajima A, Inoue I,
Shimotohno K. Regulation of the hepatitis C
virus genome replication by miR-199a. J
Hepatol 2009; 50(3): 453-60.

Pathobiology Research, Vol. 20 (2017-2018), NO. 4 ALY


http://journals.modares.ac.ir/article-30-3340-fa.html

