BEIKPRIEMT SR HEHE S35 CREST
WFehEis [ Ay s AT LD BNVEFHE L M AT |
WFFERREE  RNA AL o 703 E] D
B AT 4

WFFeEAE] R 194510 A ~ k2543 A

WFFERER ER EE1
O BN SN 2 IS N2 € )



§ 1. BFFEEFEOBIE

(1) FEHEHEEE
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AEROEMES PRI D, FEZERF BB R TR OH gD —> L LT IRNA

PV TR BH, RNAY A L v v 71, 20~308 55 K D small non-coding RNA

DR U H— LI D AERND THE . BERED DB, IICE S < ODEW TRIF S

TW5D, ZHETOHENS, RNAY A Loy v 7%, B4 e, o1 L R
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REEOREMZ | EL EEM T2 FII AR R THD, Fxld, Elcvavyay it

FNAEELTRNAY AL 7 O@FE B fif 2 B L 7=, %512, RNAY A Lo s
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Argonaute DFEREFEBLO MR % & THMT 2 39 07, TEFHIRNAY A L v

BT 2 FERMREZUTICE LD D,
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€ RNAIBHEIZATPAZ L LT 50, EOBRBETHEINLDN A Th o7, Fix Off
Bront . AGO2~DsiRNADEL Y JAZKE, D F Y RISCIZAIFFIZIZE —hva v 7 &2 v
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FEARRR S B 72 AL U TR 2 18 LT, L L, ZOERRFF IR 8% £ <

Gie, = 2T, B AT BT D Argonaute ¥ /N7 B T & HPiwi, Aubergine,

AGO3IZEE 5% & CTHNT 2373 2 B A AFFERLRF 2 1Y small non-coding RNA T 5

piRNA L piRISCE K L. b7 A< Z LIk - TR, & DWW ITHIIRE TN

SR EORBEH TS Z L ZH BT LoD, FHCpiIRNAA A ISR OFfE A Hig L.

AT 29 7, AR RAORNAY A L o v U BT 5 ER AR A LU TSR,

& U= UYa AT PIRERAHIIERROSCZ I B TN L, RNAEZBEE T2 2 LI
& > TAmitageCYb72 & —RpiIRNAEG KR 2 FE L, £ OBERERNT 2 3T D7z,
—IRpiIRNAA A s DE 7 LV Z 28 LT,

@ piRNAD3’ RiD2’ -0- A FIVEMIZ B 5 K +Pimet % [7 & L 7=, Pimet|IHE
miRNA3" KiiD2’ -0- A F/UERRIZEE 0 5 K FHEN1OFEFEIR T - 7=,

& L GE Rk R 2 ) Argonaute [ sDMAE fifi & 52 1 5, R1% [K] F Tudor 25 Aub-sDMA |
AGO3-sDMAESfiFF BANFE AT DK FTH D Z & %75 L, Tudor®dpiRNAA A kA%
R DREE B DT LT,
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IZLI=FIC L - T, v a vy a ST NTEM: RNAL B OFEZRER L7z,

2. Saito et al. Nature 2009

W AP EB 7O 37 FEREREED G EH S 415 piRNA 75 Piwi & halipic @< 2 &
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(1) 4 YO FEHERE
Tayay/ it RNA AL 7 LR F Argonaute ¥/ N7'E Z5FFERBLT 5
(AGO1, AGO2, AGO3, Aubergine, Piwi) , RIS > T, 41X, AGO1 &
AGO2 [ ZE AW B2~ 7-FiFA D small non-coding RNA LfEA L, ML L7=H AL o 7%
I CHERE S D LA R LT- (Okamura et al. 2004), ZOHFEFEEEFZ | AFEICB UL, v
av YAy T) G D RNA AL Va0 L~V CrlfE B R D 2 &2 i s B /Y
ELT, FNEZERR T HT-0OIZ5FEAD Argonaute 45 4 (2 fiad CHTAZ T T 0D 8L
7=
AGO1—AGO!l (I microRNA (miRNA) &R EAYIZHE G5 Argonaute Th D, L7
miRNA O EERLHNZHE > THER) mRNA ITEHIL . 2 OFERZAIHI#ET2, Lo, 2D
VERRE P00 TAEEIFFEICBI T2 A I Z L ad 2 a DT 5,
WFZ2E H : OmiRNA duplex ¢ unwinding factor 0D EEEEkS B2 [7] E L fEHT ; @miRNA LAV L
B O FAE G R DT ; QGWI182 U R LA 38 L OV EE AL IR 7 o [R] iE L fi AT ; @
AGO1/Dicerl (processing phase) 7> AGO1/GW182 (effector phase) ~DZFDIE T ;
®miRISC |2 AT M) mRNA 0 HEERE L [7] & L O REST
AGO2—-AGO2 I T siRNA LRFELAYIZHE 3% Argonaute THY, RNAL B Z IV THZET
b5, siRNA ZJ1 L THER) mRNA ZUI#r4% endonuclease 1 AGO2 Th5, RNAI IZM7H
72 AGO2 LIS DR 1% HaFERIIZ R E L, RNAI % in vitro CHAEELT 5,
FeE H : ORLC SRR FOREEYaL e MERL: @QRNAI SR O ;G)
RNAi FAEK 7 D[R E EfRHT 36 L O LB AR RA O FEER ; RNAIL RS K 7O H
Piwi, Aub, AGO3— AR FH (> T, Fox 1T, T HAENEM AR ) Argonaute X
piRNA (344 rasiRNA HRFREI2) OWFFE 2L TIpiRNA A G T T /L 124828 L T,
ARFFEITIBWTL piRNA A£G R, K OBERER B O m B EZ H 57,
WFZETE A : OF5EL AGO3 1245 A 375 piRNA OECSIEHT ; @K 3 piRNA A& ki€ 5
JUAERE ; @piRNA EA K1 Armitage 3350 Spindle-E OBEREMEHT ; @piRNAL @ 37 K
IfE AR 1 D [FE & ARt ; ©piRNA S FHROBH%E

(2) BB AEIEZR S ZE L 7T e AR



AWFFE 21T U O 4800, A RNA A Lo 7 (AGOL, AGO2) & Ehiffifk
FRELH) RNA A Lo v (Piwi, AGO3, Aubergine) % VATL TS HFETH -
T2, TR A A A B RNA ALy s TR ICEE 5 Z Lo LT, &
a3 7Y a U AT IR H SRR AR OSC oA FEE / 7 v —T LPiiR7e & AL 7 fiF
WaETHIEDICHERME 2G5 ZENTEXENLTHDL, ZNHOMEHE, T
Fx DI N—TTIER LT b DO TH Y, ENIOBILEFFEF I > THRfTZ 330
HIENTERR, ARNZITE B W,

< S CETR AT >

piRNA % & Tp small RNA OFEARA7RA ) A 71 = X AR OBEBEICBI L TR & < HEfE L
TW5, EMmBEOHME L LT, small RNA & W75 iz & LT bl e < .
FEFINEFNCHERE LD LRk D, K0 — e EfigiH ~ 8R4 5 = & 28
FELTo, AR, 7 A L ZEGBHE,  & WV o T EMICR IR NS DOBLS
2 RNA A Lo i THIBIEN TWA Z EBH LN E RS TETEY, =
OIERF OfRIAN, FT ETEHEERILBILL 20 50b b, FFERET BARSE
DE—~ANFHELT, 84, ZOMESTE ) — N7 505821805 2 L 28595,

ZOREIRR YT 4 T ATl A W2 W S BRI S 22 B AR RNA Y
AV TR AHEE L CE T, AREELR YL, BRI, piRNA WFFRICES L72As,
AT OMTRRBNDH, ELAERND LEROE —HRIOLE LoD, HE DR
L AERKT D ENHERETOME LTS, AN D, REEIISFEETKRT
THMN, A% bIEA, ADEE Y — RTHMEEZED TOHETZ0,
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20 75 30 HFER D/ F RNA IZE - TH &R SN D8 F R BUINGIFEREZ RNA (L
T RS, DR FEPB]IE RNA interference (RNAi) THDH, RNAiI DFE ALK, RNA
AV U TR RIITR RN HE S, ZOBERED A U AV RGBS o T2 A
[ZRDEIRNZL DG EHITFEIL TODZENRHLINI > TETZ, HAHFOFE DRI, RNAI
RSy O RE B E IR R & L TRED DR BB IR B I D> TETWND, ZhbD
AERIT, T2 DINETITE - TX2, EMEE D7D OB B E R BLOMAF BT 5
PRIRZ RESEZIHEL TS, LodL, RNA B AL 7 D4y FHEMEICRIL Tk, RBEZ
BRNELFRESIN TS, RNA AL T a R BIRIR S~ LIGH T 5B KA HED S
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< aulayo AGOl/mlRNA ZBa9HF5E >

Characterization of miRNA-RISC loading
complex and miRNA-RISC formed in the
Drosophila miRNA pathway. AGO1 X £ 1Y
mRNA ([Z/EHT2EIZICB VTR SR F4
Dicer2 725 GW182 ~EZEHAT5H, Lo, 20D
D FEEDE DI TIT O EAR
HTh-o7, B, B miRNA D AGO1 ~

DOFEA Dicerl 225D AGO1 DFREEZRE I &
B 25T 03, miRNA AR TFE LRV SR
HTFIZBWTEH AGO1 X Dicerl /OBl 2
FERbMhoT-, £7-2. miRNA LFEE LW
AGO1 28 BARAEFER AGO1 (ZE, Dicerl
WZIREZHE ST DLV BIG L AL o7,
J~T, AGO1 IZ Dicerl 75 miRNA #&5 & FEHE
FHNCSREE T DHENTEDHENZD, gel shit fif

| lucsiRNA
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32P- fuc siRNA duplex
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Y 32P-pre-let-7

incubate 1.5%
—pp +Mg** —>
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@ - /cSRNA

duplex

EDTA

HFIZEY . miRLC & miRISC O AL L 2 ysate e
72 (/) , siRNA T#HHEIND siRLC <X

SiRISC #HAKRERES (FVNBENE) 235EH 7=

D RERK TR RESERLEZ 2N

(K.Miyoshi et al. 2009) ,

A role of La in miRNA duplex unwinding in Drosophila. F%Z4L 7= miRNA O AGO1 ~D 52\ F
Li#HE (miRNA loading) I3 ATP {KAFAIZELZ 573, ZDFEMIZA TH S, miRNA loading
BHED B AT 71T H1T 5 ATP BLRMEZMRETL72E 25 miIRNA/mIRNA* duplex DfFE1E<
L (unwinding) {Z ATP OH/K 3 fEB BT L FERET HAERDP GO, BFED /7~
TT 7 4—%BMETHHFICI ST miRNA unwinding &2 7R3 K 7 ORERARAT-EZA,
La 2MEMIK 12U THROITE, La ODESRVEA G 238023307223, 5 U&D RNAI O
HRPIAFFCTE T (La DREIZH D720, RNAL BRIE W EHIWTL72) BAOREZhE Bstgo
HiehroTz, BIETIL, miRNA loading 121%, o av s RUERGHRIEDHEZE 2 HILT
WD, ATP DB LB av 7 B 8 BFIC I D E R RIBES TN,

Purification and identification of mRNAs targeted by miRISC in vivo. ZiLFE CTORFIENG,

AGO1/GW182/PABP 8 & K121X miRNA E[AIFEIZ mRNA & & D FNHH L=, ZOBEE
RIZE £415 mRNA 1T, miRNA D EOIER) ThHEHE X LIV Ziva cDNA IZEHLL
7‘:?&?4’7“?9 — BRI W RO AR B DT LT, Belt i, miRNA OEORER 2R
T 572912, CLIP X° PAR-CLIP 20D FIENHWBLNDAY, R ita2 S AV TOBLERD
%, Fex i B D GWI2 HUEZ A L TWDEN, ZDHHD—DX PABP Zo /B A bk
T5, ZOBEERIZIImIRNA 3612, 2O mRNA G FNHEB X HNDHT20, ZOHUE
%J:i CFIHATAZ 815> T miRNA BB G DORIEE R T, XTI T T RO 70

BDINWTAT ) — AR BE 0 ARIE H O ERRITII R [ R THDHMN, 5758, BAARE




DENTAT TV —=RNELN TN, SHRDRR AN D, ZOERD EFVITFIE,
GWI182 HUAENR# T AHR A RIEL . 2N ERIUENIC ST DEMe~T A GW182 Hiik%E
TERRL7=DH | [RIFRDEEREZ T30 D,

<ayvay/iT AGO2/siRNA (2B 258 >
Drosophila endogenous small RNAs bhind to
Argonaute2 in somatic cells. #f i =oHEY) & H
720, TavYa UANTT RS RNA Ak

IP from S2 cells

anti-AGO1
anti-AGO2

B9 RARP % & 72 A2\ 7=t . IN{ERE RNAI H S
WHIFEEL RN EBZ DR T, Ll on- B

RNAi Z i LTV 22— S2 #iIja A6 % 70nt- .

R L 72 AGO2 # A& 121X small 60 nt-

non-coding RNA 3 & ETWDH, DFY 50 nt- W

siRNA T#HEL2WEAETYH AGO2 IFNTE

P SIRNA & #& L CTEME RNAT 21T - T ot - S

5T &Y, LS NTEME siRNA 13 S2 #

HCHBLT 5 miRNA £V & 1778 < S0

£7-. miRNA & 5720 AGO! IZIFREE L7 &
VI EbHIo 7 (HBD), ZHL B NTENE SIRNA % | i@
DOHFIERS| 2 E L= & 2 A, piRNA & [AlkE 20 nt - S8 ®endo-siRNA
B G RIS S 2B ER 2 Bk & '

T5ZENHoT-, 2B NIEME siRNA OF
REEET D &, BN TORIEN L7 P ————— i

T % Z L5 piRNA & [AAEIZ RNA 3 Lo N ;
VT ERITO ZEILL ST ) A ERIRBIER toon0 N recn or
TFIZENT 2HEENOEDLEL BT 2 & = W
R E 7= (Kawamura et al. 2009), ; . S ;
Functional molecular mechanisms that funnel j 0o et
RNA precursors into endogenous small-interfering e i
RNA and micro RNA biogenesis pathways in

Drosophila. PI7EME siRNA 1% Dicer2 (ZHAF L7

FRBE CHEAE SV, AGO2 IZRF RN A T %, RIBRIENOLONTENE siRNA G AT
Dicer2 &3E{Z miRNA 4= A 5 K+ Loquacious (Logs) 73D LS TN, ZOFERIEAR
B ChhoTz, Fox IZNTENE siRNA G RGR I ICB T 2T 2 D 52812 k> T NTENE
siRNA ZE5 R #8121 Dicer2 & Loqs-PD 7 A Y 7 4+ —2A7%, miRNA A B AR I 121X Dicerl
&L Logs-PB 7 AV 74— LW EBET DA 2EX L7 (RTEIX), F7-. Dicer2 & Logs-PD &
K1 R2D2 (U4 3ME siRNA ZRIBRIARNGIEL T D SUGIZIBWTHERET DR 1) & = Bk %
YD L, Akt siRNA AE B AR 12 B8\ T Dicer2 IGPEARHET DD 1% R2D2 Tlid7e<
Logs-PD THAHZ %R LT- (K.Miyoshi et al. 2010),

A direct role for Hsp90 in pre-RISC formation in Dicer2 " Rap2 Dicer2 . rap2
Drosophila. RNAi #:EIZEUNTlk ATP 234478 PHEHHHH R I
THLENLIATLD > TR, ATP BRED A AcCg
Ty B TRELESNSNEARY ThoTz, RLC el @
Fe 2 1, RNAi 1BV T, siRNA duplex 7% V.

AGO2 #3756 (loading) 2Bk T T

ATP PLBEITHLFEREE DT, ZNETD FIITITTTTTIT S P

fRAT . AGO2 Jdb—hay s 2 08 LS et

HSP90 &t &3 HRESIN A D H DI T, RISC pre-RISC



HSP90 @ FLEH A VTR # D FEBRAHED 2L Z A, HSPIO PLEAIFATE T2V TiE,
siRNA duplex 75 AGO2 # > 7~V BITHE G L7e<72 25, LiL, siRNA 28 AGO2 & RISC %%
L7 1%, HSPOO DRRFESNT /e A D% 5 2 I A 22X DT, Argonaute [T siRNA
duplex % RLC L0521 HD, ZOIEA siRNA duplex DBESRLLISIZHETHD, ZIvE
T Argonaute >/ N E OREERFHTND | Argonaute [X18 7 IRAE TIL, siRNA duplex L& &
T OO B2 ZE WA L CORWEI 572, O FD, siRNA duplex EFEAR T 5720121,
Argonatue /NI EDOREIEZALR N CThHDHFZE KT 5, HSPI0 DOFHEHNY Argonaute
~0 siRNA duplex loading A FHE 352875, HSP90 73 ATP A 1H#E 9 532K > T, REEIRY
\Z Argonaute D& E 2 Z (LS5 HE )8, Argonaute ~ siRNA loading O [ELRIZE Z D4 E0
HHEIA ST (F LX) (T.Miyoshi et al. 2010),

Roles of R2D2, a cytoplasmic D2 body component, in the
endogenous siRNA pathway in Drosophila. Dicer2 €/
—FAHUE T arvay T S2 MilgadefaLi-L2A,
Dicer2 ASHEREAEIERIZRIET HFE AL (H).,
Dicer2 OF§REN: /X\—hF—[K+ R2D2 %, Dicer2 & H7E
L7c, FREMTORE R, 2O ERIL P-body &% stress
granule EHFRDHTEAVHIILT728, D2 body Lfns L
720 R2D2 % /7% 7 LT=4:0F F Tl Dicer2 1% D2
body (ZJRTEL72<725, ZUZ, Dicer2 @ D2 body ~® J5j
TEIX R2D2 IKIFH) T DHZ L% 7T, Dicer2 & /w7 X
L7256 FClE, R2D2 1EARLEIZ72Y western blotting
THRE R CTERARDELRMEIT R 255D D | Dicer2,
R2D2 [#A% D2 body DMK ETHLHENZD,
R2D2 % /w7 X T LT 5 T TlE exo-siRNA %
endo-siRNA & AGO1. AGO2 Liifi 5 ITHE &9 D25,
WHEIL, BE e AGO2 DI EfEAT 5, R2D2 (%,
Dicer2 % D2 body ~R{ESHEHTEIZEST siRNA 23
AGOl ~ESTHEAGL TLEIZEEBISHEEEZD D,
FOZD55 T HEREI T miIRNA OREHE A HERF 92 I A
ThbHEE 257z (Nishida et al. 2013)

Dcr-2 DAPI

Dcr-2

< kb Argonaute/miRNA (ZBEd- 558 >
Characterization of endogenous human Argonautes and their miRNA partners in RNA silencing.

ZHLETER AgOl (hAgOl) No hAgO4 éf@lij‘—jqé:&/y IP from Jurkat cells
m—FVHURICEIIL 7 (F K)o 2 b iRz FvnT N Q3
Jurkat fHAEO hAgo2 BT hAgo3 (ZifEH 4% small =222
non-coding RNA D [RAIEZ K AL — 7 RiEIZE-T hd
1To7, TDOFESR, hAgo2 H hAgo3 b miRNA 23K -% 5 | . |hAgos

DHERALIN e 0T, RN 2B CHREOHM %=, LA 8 e
miRNA 23 [6] & H k72, Jurkat AR X0 e bk L7z
hAgo2 & hAgo3 % FV TEERY RNA B S S & T o728
25, hAgo2 IZIZZDIEMERHHH DD hAgo3 IZITAR) 70k =

Z U BRE AR AVRENT, hAgo2, hAZo3 FT  qo wem

% VT HeLa Ml fe Ye 2147272225, P-body . . “ ]h»o
(processing body) ~Di#E D FELBEETHENHK 5ok -

oo BURZRNVEIZ | Jurkat AIAEC hAgo2, hAgo3 IZH5A

4% miRNA (Z21%, i &% @ variant 23H5FN AL, .-

OED, BUERHZSN TS miRNA (THA SRIGIZE gy



T 1L 2 HERWHORD R0 E OPFEBLL TO DL HA B L7Z, miRNA O 5 RSN,
seed BLFI EMEIXAILDER 3D DY . ZOELHIH FERIOD recognition |2 H E AR E A H )] -
TWVD, SRIIZEBWNTALILE 1,2 HEDEWE, DFD, seed BLFIZNZHHLDOTHY, 1
FEFA D precursor 2355705 seed BLAIZFFO | DR Z785% 32 miRNA 23MEHAC T
L H AR R 3% (Azuma-Mukai et al. 2009) ,

< AFEAE R RAY Argonaute [ ZRE 9 HHFSE >

Gene silencing mechanisms mediated by Aubergine-piRNA
complexes in Drosophila male gonad. Z&FE#H k4R B
Argonaute % PIWI X/ \VE Lk T 5, L avyayn
T(X3FEFHD PIWI ¥ 7327'E (AGO3, Aubergine, Piwi)
ZRBLT 5, SFEML PR HRELLTHRELT 5,

Aub B/ —F NVHUREAERR LT (G 4) | IREL K
BmHALY Aub SHERZHBERKRL, Aub IZHETD
small non-coding RNA Z[RIELIZEZA, EDELINIT
VAR ORI EL SO ZENHBH LT, Aub (21,

AGO1 X° AGO2 E[AIERIZ Slicer TEMENRH L FH B DN TR 5T,

a Testis

Aub RIH a7 0am /328 TR, MV ARY O3RN
ERTBHIENIBEN TS, DFED, Aub [ ZFTU ARV & H
J &35 small non-coding RNA EDFEEEITL T, M ARY
> % RNALBRD SUSIZ X THIH T 5K F ThHEN 2 5, FiH
Tl Casein Kinase 11 beta OFH[F A TH S Stellate 235 345
25, TR 2D Stellate # o NV E PR CIHEDL & A Fax b &
BT, Lo Trayvay T iEHiT Stellate DI B AR G142
il oA S D, LARTOBRFRIMT LY, Stellate DIEEL
)12 1% Suppressor of Stellate locus % Hi 3k &9 % small
non-coding RNA & Aub 23BH 5§ 2T EDVRIILTUNZA, £D
TERBEF IR Ch o7, Fox OfEHTAD, Aub 1% Suppressor
of Stellate % F 3k &7°% piRNA EfEA L., Stellate mRNA ZifiE

Sufste)

fi’ﬁ

g

N

Sufste)-piRNAs

O\

Ste

I
Chr X

HATUI 2528128~ T Stellate DFEFAMBIL TWDIEARRSNTZ (RTHIX)

(Nishida et al. 2007) .

A regqulatory circuit for piwi by the large Maf gene traffic jam in
Drosophila. 4 % fGS/OSS #lifia#kdh OSC Hiflakkz i L
7~ (HFHHE), fGS/OSS 1Ttk aray R LIS

TR AR AR O T 2 & TS, OSC IR |

DI ETe, OSC 1% Aub, AGO3, Piwi DI5 Piwi D HFEEL
35, piRNA & amplification loop #%# & primary processing #%
KX > THEARREND, amplification loop #FEFEIZIT

Aub & AGO3 @ Slicer (nuclease) IGPEA B 5-97%, OSC - _ S X -
O Piwi |3 piRNA LG A LIDIREBIZHD, DFD OSC T Trepesen pimaesr

L piRNA % Aub/AGO3 K {7 HYIZ primary |y N
processing $% 4 1C k > TO B AR SN B FIC /5. rocsssry - @l '

- . v‘r On i ene \,‘y
OSC-piRNA (% traffic jam (tj) B 5 72 & D e '“7L—f—’— ,

mRNA-3"UTR 7*HFE813% genic piRNA %<& 10, Loading, L /
ZHUb> genic piRNA b Piwi L5545, OSC TILTI ¥ ~Q Q"
VRPELRBT D, OFED G 1XX LRI E L piRNA D !

Gonadal somatic cell

Silencing Silenaing
target genes  target genes
(2. fransposons)  fe.g. Fasil



W % [FIRF IS PEAE D a1 ThHEV 2D, T 1E, Large Maf Factor #55-[K] - THY |, TI 23
72NE Piwi AR BLLIRNZED D Piwi OFEBLX TJ 855 K 1 IC Lo CIEICHEIS N CD e

TR D, G 1TZ NI E L piRNA Ol E AR BT HZ L8> T Piwi OBEREZHIAIL T
%HENZ 5 (X)) (Saito et al. 2009) .

Roles for the Yb body components Armitage and Yb in primary piRNA biogenesis in Drosophila.

OSC MIKZINT RNAI A7V —=027 %475 ANA
\Zd&> T, Armitage {17 primary processing
B VHKN FO— 2> ThrFHNHBILZ (RX),
Armitage FUAZAERL . DA FRIENT 2T
T H7-LZA, Armitage 1% Yb body DFERLIA 1T
HHZE, BIRRENZIEHNVD Piwi % Yb body ~ : SR——
JESEDEFTHDOIE, Yb body 13 primary e s s o s o= o= - o U5
piRNA A RROETHY | Piwi 1TZZTIELH T

B piRNA S B 028, E DT, &

BAEAL Piwi OEJRTEZ L ET DL AR e

S BRSNS, S0, Piwi 1 TOHIA N\ s &

Lo T EITONF THHENZD, Piwi 1T

- 'Piwi
Dicer2
Armi
Mael

.»'iPimet
Spn-E
GW182

5
=
[
(s}
(]
Ny

-~ Dicer1

5

- piIRNA

PIRNA LA LW M~ R E A Z 2 ] " A
BIL7=, piRNA EF5A L7 Piwi AT RTET S = Na
VK 2 T2 IR T ORRER IS5, DIy o D, D"
AV T ERIRETDHEEZLNDLD, ZNEbh " 0
CrEDOBEMETHLEN RS (FH),
Armitage/Yb/Piwi 5 RIZE 415 RNA ORELS O

fENT AR 27292 LIZE - T, Z4H2Y piRNA intermediate ThHZ LD fERE L7z (Saito et al.
2009) .

Functional involvement of Tudor and dPRMTS5 in the piRNA processing pathway in Drosophila
germlines. PIWI %> /X7 % sDMA (symmetrical dimethyl arginine) {&ffi% 52 17 CT\\HZ L, &
DAERRIZIE PRMTS AF VLT 7 2T — B35 L0358 E Sz, Splicing K7 Tho
Sm #7378 PRMTS OIEE THY, sDMA i 1F7-1% 12 sDMA %41 L C SMN #2 /%
VBEEREL, EDORED UsnRNA DY L—h ONNVTIE UsnRNP A RO AR 32 &
HIBIL TS, Lo TPIWIZ L RV EE sSDMA Z 5 LTI BIND X R LG L . EH
PiRNA LDFESIZRKELSFEL TWADTII RV EE 2 BT, sDMA FFEAJIC Aub EfE &
THRFZRIELTZEZA, Tudor X2 "TEDMGEHHTZ, SMN &[FlEE, Tudor & Tudor KAA L
RO LN ILIEM A 7R T, Tudor-Aub #EE{RIZIT piRNA HiBRIAN S £415, £/, Tudor 23
RIS FClE, Aub (128 S35 piRNA (3 Tudor TFELDZFFUTLE XTI AR v
H13E D piRNA (2[R TEN AL NI L)L 572, Tudor IX AGO3 735175 sSDMA Z 4
LT AGO3 L5675, Aub & AGO3 & Tudor 1252 = FHHEA LML CX7z, 5T Tudor
2381 Aub/AGO3 IZIRIRFIZAE B9 528> T piRNA 25 1% (amplification loop) D
BRI L E512 piRNA RIBEEDY 7L —NIFH 5L TWDDTIERW N EE 26z (T
X) (Nishida et al. 2009)
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processing Auh A(ig;
= AG 5
patAs ‘:g Tudor Y
e i »
loading -, % Aub AG
| OO e oo germ cell c 3
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Biogenesis pathways of piRNAs loaded onto AGO3 in the Drosophila testis. ¥ 4 |ZZi1E T
a7 vav /NI T AGO3 (25 S 3% piRNA Ot &2 55 2k -> T, AGO3 IZiZhT
VAR ARG PEY D ABE KD piRNA NELEENIFA2 AL, 2o RBIW
ZDOMDRE NG PNED piRNA DAE 2 BT % amplification loop E7 /L ZRIE LTz, L
MU, ZOFTIVBFEERD piRNA A£G KICHH TULELNEIDIIAHATH -T2, 2T
AGO3 HiLihz VTR AGO3 Z HEEFERIL . ZAUTHE &35 small RNA Offtr a7z,
FATU THEEN Aub 266975 small RNA OfFHTH AR, Bifkia RELTlED -, Zhbo
W REECAIRE D R RIZB W TH R IV AR Y U H3RD piRNA D Z< (3 amplification loop
\ZX o THER SIS, LA Suppressor of Stellate 72 EIENT L AR W 2 A7 DECH A HiTBR
KR&9% piRNA 1%, Z< D4 primary processing fEEHNZ L > THESLND LV OFE R TS
7= (Nagao et al. 2010) ,

Maelstrom coordinates microtubule organization
during Drosophila oogenesis through interaction with
components of the MTOC. Aub %2 ¥ {A&TiX piRNA D
OIS 5705, ZiLE[RIC phenotype A7 B s
\Z Maelstrom 738 %, Maelstrom | Aub &3L{Z nuage
\ZIRITET %, £ T, Maelstrom & Aub 23352 piRNA
DEGHRIZEDLL RREN SRS NTZ, £ZT
Maelstrom (2% 95 /70— )VHURE/ERR L . D
PuiRz W TIREL LY Maelstrom & A2 L 7-1%
Maelstrom #& & K+ %2 F E L7z, £ O HE 5.
Maelstrom 5 [K - D < B/ INE TR LR TE
AR DD R T ThHAHZENHONZ /-T2 (HX), &
BT, maelstrom ZEFARINE T, 2D DK F-H3 5
TN RTET HZ81280, FOMEDRELE - JE kL i
WZAEOUINE D AT E AT TODHZEN BB
Llpolo, ZNHDFERMNG, avyay iz

yTUS"aTub l\‘Aergev :
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VT, maelstrom 23HCMA U INETE I B 2 EE 72K L U THEBEL TUWVADZEAVRIBX
iz, Fo, ZRHORERIE, IR U NET RS piRNA A SRR EDNEREICEEEL QA
LA RIE 5 (Sato et al. 2011)

Gender-specific hierarchy in nuage localization of PIWI-interacting RNA factors in Drosophila.

AEFEARILO piRNA A G RIS DAL D RLR nuage TITHOILHEEZ BN TUNVD,

piRNA K- DZ< 1% nuage |ZRTEL, FFED piRNA [K1D K TIE piRNA O &I

nuage DIHRNHOND, ZIVETOMHTIZE>TIPE nuage ~ piRNA K1 D RFEIZITE

TN —NEHIN TS, ZOE=F L% — (T ERHLRETLT-EZ A, Krimper D5

TEIZBIL TENA LT, ZORE RIZINE | FFERICEITDH Krimper BEREDEWEZRIZT D
(Nagao et al. 2010)

Chromatin-associated RNA interference components contribute to transcriptional regulation in
Drosophila. (Valerio Orlando A%t /L —7" LD IL[ENFSE) T avvar/Nx S2 MIfEIZ B =
D258 Bay s o P8R ERL, FOMOBLEFOBEAIIMTIZIND, 2D+
PR BT 2T A D 7=, BA =y VR ICE51T 2 siRNA OFLFIZREL | gL 72E 25,
T H— U PEIR D SIRNA DS, F7o. 2D siRNA (34T i85 1 ~L TR E
IO REA T T 2 F D RIRS 72 (Cernilogar et al. 2011)

Structure and function of Zucchini endonucleas in piRNA
biogenesis. (HEAMFES L—7 & OILFFSE) Zucchini
I primary piRNA DG BHEIEIZ 31T 2 WEKFTh 5
ZEFRESNTWER, ZOEEIEIAHTH -7,
Zucchini |% Phospholilase D family D A > /X—T&H 5728,
U UBBIRE = 0T DR ThHDL EWV @, NI T
7 nuclease T&H D Nuc I[ZEWAEEIMZ LT 728,
nuclease & L COREEEEXZ L O E WD) OO0 H -7,
KIGH CTHBLES B 7= Zucchini 2% 5 b U, X SAE ST
AT 2 A Z 37 BEFE M Nue & [FIERICEZIR IS
BT HIEDOMNERSH D Z ENHB L, Z O,
Nuc DF TR D VT, Nuc 3 —ANgH, AEH
5 DR & UIWr9 2 DI L, Zucchini (X— A OEER O AYIWT9 25 = L 3VRE S U
7o RIGHE CHRILS W72 Zucchini 2 W CTALEN 2T 23305 2 LItk - T, 5
BRIZ Zucchini |2/ X — A RNA Z Ul 3~ 57EMENR & 5 2 & 2R3 % TIZE o 72, BRIKRNA
HIEIZT D Z LD, endonuclease T D & ftimft i) 72, Phospholilase D family A > /3
—IZETHKD £F—7 ZiEMEf.0 & LTH D, HKD EF — 7 1T s 2 L7z Zucchini
ZEHRIT, endonuclease {EPE A TR I o722 Enb, a U X I T RWEEZ LU,
OSC #f T Zucchini & / v 7 X7 3% & AR piRNA OGRS Y | piRNA i
ERANERT 5, £7o. N7 UARY UBIEIT 5, 2 ORI EF AR Zucchini &3
Hand e, RIRIEMET 223, HKD B 5EATIEEIE L7222, Zucchini & 55—k
piRNA PEAIZ W EE 72 endonuclease Td 5 & famfT 1772, Zucchini 1L h= > R U 70O
[HIAIET D, Yb body & X h2> KU TIHICIER S D, T HALEREFRO AR
MEZRIIAHTH 7203, BIETIE, primary piRNA EBRKONEERSOTZDTHD &
#2515, (Nishimasu etal. 2012),

Functional analysis of Krimper in piRNA biogenesis in Drosophila. Krimper ¢ piRNA & 1%
RS 1 DR RERRAT 2 16D 7, Krimper 13 AT /L1 (sDMA) (&£ %52 1T DRI D AGO3 |2
FEA L. AGO3 @ sDMA Effiz {235, OV TiT piRNA HIEE A (EES T LK 1 ThD
ZED Tz, Aub DHEREL72VVERZR S T D FD Ping-Pong A2V 3873 secondary
piRNA 2MEGLIVZRWGA: T Tt AGO3 % krimper body |ZEFESHHZEIZL-T AGO3 D
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sDMA fEffiz 2 DHEEL S DL o7z, AGO3 BRRED “FiE’ M A DM A THHEE
2% (G 3LU/SAAH),

Elucidation of primary piRNA biogenesis in OSC. OSC {235\ T flamenco piRNA locus 7>5#ix
GX5H RNA FEMIO JFifE% RNA FISH (Z&> TORT RSB LTz, flam 82526913, Hifa
BHNOFERIARE L THHEIT728, flam body &4 L7z, flam body (% Yb body 3T {55281
2&ID, flam body DFEALIZIE Yb SMZETHLEG I L7, BIE, T OsEMA T L T
%, YblZ, Yb body DIEIZH MZEZRIK T T D, flam 28 BAK Tl flam body (38152 Hi sk 7e<
725705, Yb body 13 F7ET 5H728 . flam body DI Yb body (24K 73525, Yb body DT
A flam body [T ZED 72N ZEDNHIB L7, BITE, flam body (ZRTET D42 /7 E R+ D
Al E A7 A TN D,

< A2 PIWI ZU 7B BT 558 >

Tavyay/sm OSC TIEAFHALRME F R ASHIDIZRE 54 /)72 primary
piRNA DR AZE 53 L~V TIBIZEMNATRE TH D03, A FEHI A
Fr¥LAY primary piRNA } KO8 secondary piRNA % HiiliE 35
Ping-Pong A7)V DFFHTII A FIRE T D, o Tl A= AFHEAM ik
BmN4 % W CHENT 299 052 L2 Uiz, IA/ERfHR ClIofiH
@ PIWI #7378 (Siwi & BmAGO3) 33895, vayyav/x
Piwi OFEFEIAITZAR, Siwi & BmAGO3 (2% 5 /27— /L
RZ/ERIL . BmN4 X0 Siwi 3L BmAGO3 Z g il k> T
LA M ED piRNA EFEE L TCWDZ LDVl T2, IR <D LFNT LTZEZ A,
SIWI [ZIZh TV ARY T T/ AHE KD piRNA 25, BmAGO3 [ZidE ASHH KD
piRNA 235 A L THY, Ping-Pong A7 /L OFHEH HHiTz, 4 4 O PIWL IZFFRAYIZHE A
TERT 220 " 7ERFBELNTT20 | BUE, ZOMT 423 3T® T 5, in vitto TO
amplification loop O FFAEELE FATL TiED TWVD,
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