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— 182 bDSTWE«G\\ " (Ding, 2010Eb'(E RNA QoepuSbg50[0AcM
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U'@b4G E2/@SDI€«!A 7TWWZKr:QbSu , U@cG-" RNA\$ -~ RNA
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@, QE€}c#O e B4#&IbA*8 |~ microRNA (miRNA)\ shortinterfering RNA (siRNA)_+9

€+ (Bologna and \Voinnet, 2014)

2-1. miRNA D&EER & RISC 2R

/E~bAG ETDSMe>ATvVX miRNA cocAO_¥i»1€S (E RNA [, RNAT
UOUT® I _|~E"/A&S4 1awS6x8S9Q/ RNA \KZ3?x1€+ E"/E4S4 c
DICER-LIKE1 (DCL1)\¢cd€+ RNase Il1°4Y(®d _|WZ 20122 76b miRNA §+6P _ER-
©acle , O3Y063?2&34Y(0[6+ HEN1 |~ 3Zf@O03Yil€e (Reinhart et al.,
2002; Park et al., 2002; Kurihara and Watanabe, 2004; Yu et al., 2006; Li et al., 20[B8)A 8§ <6P c
RNase H]»O0-&tax Argonaute (AGO)¢cd€++8A2A v~3, r€S« , M %0 b6P
>&7—-»6P> AGO g~ , V:M%b6RP&Apn-842016P>¢ RISC?}<7VI€s (Vaucheret
et al., 2004, Iki et al., 2010; Bologna and Voinnet, 20B)KZ S RNA +8A2A0 e/c
RNA-induced silencing complex (RISC3d€ , miRNA b Z—»6P \%&/6$x A 4 T v X mRNA
1)+ *{0AS DM >& W>/>' (Bologna and Voinnet, 2014; Iwakawa and Tomari, 20€5l} — ¥4 Va
-Y%c 10'8®b AGO t¥i»KZ>~ , z_ AGO1 @mIRNA \ RISC t1gBKt$x4G Eb

$# TDEMe

2-2. siRNA DA&E&RE RISC FERK

6x88+6P RNA |~8}€+ (E RNA 1 siRNA \¢j6x 8 § «6P RNA c] M2°[
#O0®BI€«@ , "—-Y« RNA b9x S4 x00 p6&/ , Nn%¥b3?2x_ |WZ S§+6P
RNA, QKZ3UM+ RNA kN& RNA TUOUI® >&RDR: RNAdependent RNA polymerase
[WZ 1S86P RNA "] @OF}€- (Ding, 201Q¥E@ RNA ¢ DCL2/3/4 _|
WZQERE 22 2421 76b siRNA_ER-©&CI€e. 24 76b siRNA ¢ AGOS3, 4, 6,9
)oK, z_ TGS _606fe (Haveckeretal., 2010; Zhang et al., 2016; Mi et al., 2008Y1 % 21 7
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0,22 70b%-8 SiRNA ¢ AGO1,AGO2AGO5\ RISCTtgBK PTGS 60fG\@%t}€Z
8+ (Mietal., 2008; Takeda et al., 2008; Montgomery et al., 20B83C g B4#& cAp-a420O16P
b<7V _AGO b)eqdt20[\Ms-&¥c MIRNA \ ][6+\*f<}E€Z 8 (Iki et al.,

2010p& W>/>'

2-3. /M3FRNA DIRY 53 I TH48

©OR-%Yi~Y% _c 10'8®b AGO @¥i»1€Z>~ , MASO6x6vl ul€+@ , Q€R
€[wbp+ Tawzsge (Bologna and Voinnet, 2014))E _ | «$#5 bjx , $I#1 _bw
Al |~ , (y+ E[SHKZ8e AGO bAU&«GQ$ @ ,0Xb AGO cM(y+ /|

i $H#KZ8e (Bologna and Voinnet, 2QH4-8& RNA @]b AGO
\) @Me+b?c uz50["e8Y[6° © U~au~As[c (E RNA §+6P b g b4*
8 |~>&p.bN«Dusbw>>0X6e AGO b]U}_°+*?t06uZ8-@ (Tomari et

al., 2007; Kawamata and Tor&010; Montgomery et al., 2008U'@ >8Zcz_ " (E RNA b
51Zfb76@]b AGO\) eMe? t6uz8. Udb mRNA b"Cc 5!Zf@ U [6~ ,
51Zf@Ub (E RNA\IC) eMet2ATaX AGO1\) ceKp+ TYSM (Mi et al., 208;
Takeda et al., 2008)S AGO2 c 5!Z'f @ A,AGO5 ¢ 5!1Zf @ Cb (E RNA\Q€RE€) e
MeG\@%+}€Z8 (Montgomery et al., 2008; Mi al., 2008; Takeda et al., 2008)GO7 ¢~ (
ERNA b 51Zfb76bs”}N MIRNA §«6P b4A4xS4 t3™ puiM«G\| miR390 \

8: MIRNA VI$S$X ) eMG\@%+}€28 (Endo et al., 2013; Montgomery et al., 2008)

3. HEMHED/INDF RNA HEIEHLGE

3-1. DA ILADREZE LN F RNA tEIEHEE

V3UKS|: "—-Y«@u Me\ , DCL2/4 b>A _|~00 p6&/"]b6x 8 § *6P
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RNA 2} —Y«#afb SRNA @8~ I€ ,RISC TOKZ" =Y« RNA c)sl€-
(BouchZet al., 2006; Deleris et al., 2006; ERendon et al., 2007; Fusaro et al., 2846) RNA
TQEeMeuSTaXG\[|~IS_"—Y«b00 17< M+G\@[A* Qbp°$xz

mt,:b@M«6P RNA t§6P RNA _3nMe RDR[6+ OR-%Y-Y% c 6'8®N
~Me@ -Y«b (E RNA Qe _>87Z50[" RDRc RDR1\ RDR6[6¢ (Wang et al.,
2010; GarcieRuiz et al., 2010; DiaPendon et al., 2007; Donaire et al., 2008PR1/6 ¢ RNA) ce+a
Aij2A[6¢ SGS3xQbUb+&Aj2Ab“EtE~Z RISC@)*KS™ -Y« RNA t§e
6PRNA _3nK , Qb&§«6P RNA t DCL2/4@1@)*M+G\[ (E RNA cQeel€>&W

2>' (Ding, 2010)
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3-2. NEEEFEALAYTL Y3 - S-PTGS

1990 © Napoli }@(2, bi3x%” ,(00eBAG E[6°Y¥A4®B4G Et_°K4#
k$i# KS7+ , £+ _0K"&4°0"% & eBc7< €3N, b,<t 20! 1$I0bK S
(Napoli et al., 199¢FoeBLE MRNA b-s'5 t1*mZse«\4#k$i# 1€2878d
?2~2 ,5#0°b 50 (b 1&@r[6aKZz8S  (Napolietal., 1990)°’KS¥4G Ebs”

}N%& 4A4tvX/E~AG Eb$# r[SDMe ¥SEPuoOU& \jUE}€SGb#

1Bc, "=Y« RNA t<7VMs e\ ]_"(E RNA bQetOKS RNA §-bP&0Aac¢
_|WZ,A2sGI€G\@ (?WZ8- (Brodersen and Voinnet, 200X RNA b ce
\$ " e4S (ca# k$H KS¥ 4G Ec/E~ MRNA \ ]bM 6P RNA \8:[6-@ ,
BUMe+|: _ U'@c¥74G E#aTb$ -~ mRNA t0b(E RDR6 _|WZ§6PiMe
G\[ RNA §-b&©Aac¢t,A2sG M>& W2, )36 RNA |~ RNA §-pao©act

,A2SsGMuSbG\t SPTGS (Sense transgeimeluced postranscriptional gene silencingg j

3-3. tasiRNA #2i%: /N3 F RNA HBIRR &4 L 1=/ F RNA DB

M4Sb/ZA~RNA ¢ RDR6 _|WZ§+6P RNA _3nl€ transacting siRNA (tasiRNA)¢d
€</E£~"(E RNA t8~ MG\[ , %&066TvXUbAE~4G EbSi#TDEMG\@
%+}€28+ (Bologna and \Voinnet, 2048E "WZ , A& "t$xcasS"8@ RDR6 kN$x _
#OBI€«&£~"(E RNA vX"C$lObI€ZAS (Fei et al., 2013)G€}b " (E RNA ¢
phasiRNA (phased, secondary, small interfering RNAS) € tasiRNA b#O B _ ¢ RDRG SGS3
QbUb¥ C*jxibU_ ,"fr RISC&276b mRNA\) eKS AGO1 x miR390\)
e KS AGO7>' @ £ ~b TAS RNA>&RANS-ACTING siRNA (TAS) precursor’ ) e MG\ @ 2
8r[6+G\@ 11€28- (Fei et al., 2013; Arribaslerntdez et al., 2016; de Felippes et al., 2017)

tasiRNA/PhasiRNA) 2°c SPTGSuS\ Z8«l@ "8 @ , SPTGS) 2° "I~ RISC b) ce
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@28r?°?2ceTA}?["8 (Branscheidet al., 2015)

4. RRASA LU EEOMRNA ZHELLGEWA DXL

“(E RNAbQmetOKS RNA §-pP&©&¢uSc _I1SMO/7550«,0O[c6e
@ DS "CA~b mMRNA 8#YM<UG E$H @ 1€ , U'@b#O*ic7< 1€ZKr:
"PE~b mMRNAC (E RNAbQetOKS RNA §-P&©&CuSb1$x_~} 8D

[6¢:?7>=g3&E QbLf t0Z6M+?vKEAS80 Xbl=e @$I21 €S

4-1. 3KimAR) A EHOKEE

S3UKS|:_ , ¥14G Et_°M <\ , U"@cRNA §-P&0©4ac¢t,A2sGK . ¥74G
Eb$i# tSDMe 00 p6é&/"]b6x 8 § «6P RNA 18~ M™-Y« RNA \$ "~
A# kI KS¥ 4G E#a b mRNA c £~ mRNA\ ]bM+«6P  RNA [6+Su , U'@c]
. ?KZ¥Y4G E#afb mRNA t £~ mRNA ?} 9KZ RNA §-P&©&ac¢t,A2sG
INCZcMIN8 %?>#O"@ b mRNA ¢ 517Zf YOPES4 ,31Zf 10U Ae6Ptau, Q
€}cq{0Abe4 >|g MRNA b6 1_$ZKZ8- (Gallie, 19915B€r[b I[ , YO
HES4 xIU AG6Pt 8S$ -~ RNA @SPTGSt,A2sGMNI|_"G\@&g@€Z
8 S (Luo and Chen, 2007; Gazzani et al., 2004; Parent et al.ﬁmﬁ@@]u:"(éps
[TU A6PT 8S mMRNA t'1$$x _ RNA §-P&a©Aa¢uS__C?2clf[6WS@ ., Q3%
RDR6 clU A4A41 8S RNA bst§«6P RNA 3nK ,31Zf TU ABPtVXG-—
A~ mMRNA c8§+6P RNA 3nK~"8\8:+/EFaY8i2A1$ 6@6-G\@A}? _~WS
(Baeg et al., 20IVM)fU G- mMRNA @vX3ZfbiU A6PcGEr[%+}€z28S RNA
b6 1x{0A+4 TE[~C , RDR6 kN$x" RNA §-P4©&¢uSbht$x_~} 8|

_Me | 8fd O-kmRNADbIDO\KZbzmtAa <Z8.G\@A}?_ "WS+E
4aY8G\_ TAS RNA 66KZc , TU A 6P?}86P RNA B164 [A+|:[6°
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(Rajeswaran et al., 2GLOP RISCc TASRNA ' $x_ RDR6 t¢g3,tcS}A

TKZ8ebTVf<}€e (ArribasHerntdez et al., 2016; de Fgles et al., 2017)

4-2. RNAOGEBEEEBIVATLE LU RNA KB XA T LDEE

#O//E[c—_ RNAD2A%#.©«, 0O@8-KZ>~$ -~ RNA 13¢3y _(0ZM+G\[
Q€}b-s t758([8+ (Inada, 2013)rSG-"~ mRNA v— _3?x\(0Zb§—-iY )b~
BEMG\[ , $x"1a"gAt—-WZ8e (0Z1+4 M+] "+8Ai2AIExO«IEcC

X CObX?WZ8+@ , G-~ RNAV$ -~ RNAvQ)$x_c8Y Ul3ipP"1®_|

« 5IBI%¥rSc 36l %¥Ib(0ZtwEes (Garneau et al., 2007 MRNA c30-YOuE S4\
U A6P_|WZSY Ul%ibP"1® _|+(02?}3 TOWZ8@ , $a»U013%ib
"1®b)stTWE#OLSITU AB6PT 8S 5 b RNA<&c 36 §Y %UIip"1®_
IWZ, YOUES4t 8S 3 b RNA+«&c 58 Y Ui%ip"1®_|WZQ£€R
€(0Z1€- (Garneau et al., 20073 8» % iP"1® |+)*1OI1r8(0Z_>8Zc ,
rNTU A 6P (0Z4Y(® _|WZ mRNA bIU A6P@%) 1€, YOUESA @:YOuEAac
4AY(0 _|WZv~7V?2€S«< , q)$x_ 58 §Y Ul%ip"T1® _|WZ((ZI€-

(Garneau et al., 2007)

GE€r[0 Xbl=e[ RNA b 2A%#. 66 f++8A2Ax3Y Ul%ibp"T@@>?
rgU'@/_>8Z ,SPTGS@QII€+G\@ [1€Z28+ (Moreno et al., 2013; Gazzani et al.,
2004; Branscheid et al., 2015&}b)Yc RNA b 2A'6#.© «, O X RNA baelp)2° @ " (

E RNA QeetOKS RNA §-P&©&a¢\0O KZ8+G\t&g@KZ8- (Tsuzuki et al.,
201TFENZ MRNA b (02)2° @ I C7< 1€\ , U'@b] "E~4G E?} (E
RNA @8~ I€EA~b4G Efl ~ _§DM-Su , U'@b#O*i_$ -TASMG\@ |

€S (Martinez de Alba et al., 2015; Zhang et al., 2036}0%i7< ¢ RDR6 x SGS37]b RNA

§-P&0©A&C664 IET TMe\GYMG\?} , Y U1%ip"i®_ | RNA
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elpct-3 b mMRNA @ (E RNA Qe tOKS RNA §-P3©&CHPIR_"+G\1758

[Be\eg @ I€- (Martinez de Alba et al., 2015; Zhang et al., 2015)
BERE NEREGFHEASNIIHEE (S-PTGS)
%% %% Cap
s € ca w €| cap
= {DE o {DE Cap
= H = H

RDR6 [#71U A $8% 3'5IHICH 5 7= RNA % ZAgL 1R A L j“‘\

Y A#HEX<
£E7% mRNA
ENUERNASALYY VY

YU A#EERL<
HE mRNA

=]

’
.

.

Q

5
2
o
2
(o)

RNA {# Y X7 Al & > TRE RNA FES ICH s 0 —— e — —

INDF RNA 121

B 3.RNAYAL Y22 IHEESD mMRNA ZREULBWA DXL

4-3. RAHA LU THABEBEOMNA ZHE LEWAHDZXLDFEELED
GE€r[0Z1 KS) Ytr\ue\ b|:*OY@*f<}€+s 6 _N~KZ8+/E~

MRNA cTU A6PtvWZ8+Su RDR6_|WZ8§+6Pil€"8>&W 3eV>rS ,RDR6

b5e°\A~*eTU AG6PT 8S$ —~AE~ mRNAc] "NI_|~#OLZc8-@ , 30—
c RNA &1p(®_|WZ3:,3) (0Z1€Z>~ ,RDR6b11't €Z8«bTVf<}E€>&W
3eW¥14G E t4#k$# KS %% >8Zc RNA &1p(O _|+(0Z @3548X?N RDR6

@otlU AG6Pt 8S$ - RNA @s' M*Su ,RNA §-pPa©act@,A2sGIl€b]

6e:\*f <}ES&W 3>
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BHHYIZ

RNA §-pP&©&¢ @+ kb mRNA 17AK"80+%-0\KZ , OGmMRNA bTU AG6P
\ RNA &1p)2°b50[6 TOFS@ ,RDR6x SGS3b8 (*TgBM+G\_|~(E RNA Q
®et,A2sGM T7THeMe+G\x (Kumakura et al., 2009RNA b 3! Z'f _N~Mel[~

RNA S4 x RNA) ce+8A2AN]v+-k  RNA T RDR6 kN$x" RNA §—pa©4ac¢t?}

0°CS}ATKZ8eot OV6He (Baeg et al., 2017)J'@cQ€}b"™$x "DSuStv
XG\_|WZcLuZlV%bb\vA~“e (E RNA Qe tOKS RNA §-bpa©ac
\8: uZISA>4R755uS T —-i4A K , E~4G EDS_r[A#Y[AZ8+b?VK
€18
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