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HBEAE A—-ILOHAEHLEIX. WTINBAEEEERIFL TV, COFKBRILDSLURY A
LOEGRHI=YNIRL, ED2a—ILIZNEIN ODRRIERATEDLEERLTLS F
f=. FTEMES2—IILELTIEERNEFTHIEENRK
(transDSL-S2E)(FA— A —N\—REZ R FTHELH
SMZLTz. SNITVRETICERE SN THED 2 —ILE
LTI10ERERNEETHEUDEERRNI—F—N
—BEETRSBLDERKY, '7I~‘J/ DB ESED

A—JLIZDWTHBE UGS FERETICKY . B RIEEE
ﬁ%f%é:tiﬁ:ﬂé%bu\éo

H4 EEIFHES1—ILOIH
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EEDORBIZICARBRICEEZLEENEONDOHS-H. TNODTRICKYRHATZD
LMEMDTELEERFBRLIZL,
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WF 38 R B A Sl

. MIRRER

#&1Eak>Z 4 L= mRNA ENRERITEEE D RRALICA
. K&

Fik #H—
5 EANE TR

WETIEGE BREIRVITHRLALGEREM TMZ SHRAHEEEEZEELTEELEM.
ZDANZXLIEKREATY  RIUEIRU . HETHAHRNATIE G RTFREEERERF
EFFIENHRNABRREAV VB ICK>TRESNET . AR T, EMIICETEHEIRT
FrERHERTOEH S L EERNATIEEEEL BTL. RNACSU RN VB DAL DLCHE
MRBEOEBREHASNCL. ISIZZOEAEEELET.

. BERE

R RNADEE - #BEZEMT 5T BRIV DRBFRZENT D2V VERF.
RIFREMREEFERNABRREA OB ELTRB DT, T0H FHERBAD=HDHHZ
=T ITOTCE, INFETHRITLTUTOTCERN\ITUTHRBEAFORELD, ZU/NVEN
ERRICIRNABR DM REMEZ RIET 20 FHEBN B KBS IZH>TUVS, AT 7 DKL
BEESESEE. (1DRIEIFVHEEEZ R BERTN)RY—LDOBEESHHRL
(DO)IZEBWT HBYEFTZIARVDBREITIEVNIA. (2)VRY—LORTFREEEFE
IDERML (PTC) MSEMEEZ S LS A TRNAIZEELI T 52— A, (3) BSRBREAFEF-TuD &
XN TCRAUNIEERELLGVEVNS A TIRANGHERNRONS, TDEDHE
BE-BEMATTIE. URY —LBEEBON\ITUTRTFREEHREFOEIEE, tRNAD E
B BRI E ML DD, B TURY — LIRS LT DM AEEE R ESE -2
MBS -TE -,

— . EREYOFRKEEICH VO TIE, LFEDtRNAICK S EGE S AEGKEELD XS
B(1)(2)&RT . RTFREEBEFeRF1IZMA. (3)ICBEALTH. EF-Tu(EREY TIIEF
-1a)ITEWERIMEZLS  BWALRE _ORERF YT 1=yreRFINFIELeRFILIES
BILTHERERBLEEET 2LV £BERMHALHIZE>TIVS,

NOTYTEEREYORBMRF L. 73/BES LOBERMENZ L RIGOFEME Lk
DESIZELY ., EIEDE L2 BLIBHRTHILIZVATLEEZONTZ, COKIITERK
EYOR IRV BEGEEEIIRRICEIN-REHOECRESMRAIEEL 25, B,
BIEARV DOREEN L CEIEREISNIEGCFHEBAHETHS)I—T 12T BB NMD
HEDMRNAR E EEMBEREBEL. FRIV /U EARPHEOERARS. EIT¥MIC
AT AHFENAEE-THY. eRF1HB L UNeRFIDAEE EMBAZ AR ENH T,
BRIF.FET . EREDRBEEFOESHBEMRRAZHA. eRF1-eRFIDEERBEEX
RIERMBITE X/ NABELEERA SO E AT FEATHBAL, BREABEICRON:
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PSR ER AL D RE T R L . BREIL-HER . ChETICHLA L TWV BRI FEE
MO TIHREFTEGI SRR FERDEET—FEN FLANILTHEBATIRETER/S
CEITRYLTz. MTOKSIZEHTND,
[1)E#%EYeRF1-eRF3IFE S RDEF-Tu tRNAS R T LT REHRREME
eRF1&£eRF3-GTPDHE AIKIL, EF-Tu-tRNA-GTP#E A {KIZEE Ll 3BT IKHE1EE &Y tRNAR]
FRIZ. eRFIDOR VG EMIE . KU T A=y MDD RTFREEERTEF D THERET 5GGQ
EF—IARNARERR IS G L TEE M T 5 (RIASHR)  EF-Tulk DX YT GRV /N E%
WEELGWLAITIT LRI E<ELGY . EREMTEIRIEIFVOBHEL. YRV —L~DfE
SRTFOEMELEIRFDDTIL—D)—TFT 12T EVVSTtRNALRFREGR /NI B Kl
AT LEFDOIENRRESIND,
[2]eRF1D IR ERHEMEER T VD EIE
FieRFIFERIBE L DIRNAD 7 U F IR R EEMLICXIL A FREEE EBEL (ATPAR V)
ZRIEL-(BA), COEEREDOTI/ERFEERICKY, RIEOFV 2B B EI3EFBHDIEE
BEMERETLENTREICE =, T, 3DDK IRV DS5L, BHDRIEOR R
HERETI - DOEERRKREERFIZRIFICEBANTRETHLICLY. EREMICH
WTNITIT A0 IR ERMNEIRAIREA &% RLT=("Dual eRF1 System”), Du
al eRF1 Systemld. KAMAEIZE T, ERAEYTHH TERAGELEZEMNTRSINT=/\IT)
THAZEORVRBHEB R TLTHY BRI EFEMG) a—T 1T ZERIZEHFTLIZY.
JaA—TAV T BEICALEFRGAV N VEEEISERTHIENTES, -, COHT
FRAWSET,17I/BEENELLEITDeRFIES LD LLE T TOF L 22351K 88 (Cognat
e vs Non—cognate) D LLEFEMT M AT BEICAE o7z, BRRICHFE T HZEHIMNECRHESREE
T eRFIEZDR 7T YMMIDOFIHEITIETERMEEBLI-LDEEZOND,
[BJEEARLICRWVENT-2hFTD E B eRF1-eRFFES 12— T — X B
eRF1&£eRF3IMDFEEEMLIL . eRF3LD 2 Fr (Sitel, Site2; EC) IZBAREIZH EISh . H#ifE
B TIESite I TOHREEDHMMBEMIZT 7= XILAFRIFKRFMIZES TS, Site2lZIE.
tRNADCCA7 —LIZxt 5T HeRFID A BN A/ (GGQT —L) HMEE LS5, fifaE
FDeRF3[E, GDPITA—LIZR>THYIRY—L L THOH CGTPOEERENELETLH LR
ESNTS, TD1=5H. eRFIDAEEDF LR A U R EFEHEEIZEYGGQT — LI T —
BRIEMEMHET D, COMBEEICKY RNAV R T LD LS54, YRY —L ETIELLME
WORVEBHEEGTPase BRI DY T IL LI EEEN R AT HEICR D EE I DN DHE LTI,
YRY— LAY AT IEORVR#E1To1=% T. accommodation R 7y &L T, tRNAAICC
AT —LZEMITPTCOEMILICKDIRTFREBREZ(TEDLRBRTHEEEENFKIBETELD
ERbNS,
[4)eRF1422 /N B2k HeRF3-GAPHLREET JL
Site2[CGGQT — LM FES LIz DeRFIMDGTPase;EEFKIR L. eRF1DArg—rich7—Lh i
eRF3DEMHRIDARICEEH -, REETILFVERENETETHS (RB), hlL, Ras
-RasGAPAZ /N BB D GTPase B IL B IZH LT, RasGAPA LRasDIRTREINSHTET
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BILDFINEGTPase DR EILZSIEZERIT 7 ILF = IR E (Argfinger) ZREIE 5, 2D
CEIZKYARVEBEMNELGEETHEEQT —LMSite2(C7 V2 ALEWLERY., URY—LE
TODGTPaseFHEMNELRESNLN . CNETITRBIN TE-ERRFICHET 5,
BEERHRFIEICOBELDOEVEZ—F Y MMITHATEEMELAFL (’C) , Chizk
Y, PI/T7INERLELCEDLYRY—LETIEESHRNBEYCHE I & EIZ
MHTGTPaseNFES I SN D 2 EANEEMNIZHRATE S,
£, [3] [4) TREIN-BELHEETIVIE. ChoDHEEA2—T—X
. AARTEAZRICLTE -, eRFOBEERZ 2 —7 v LT HRIEAROEERRET
HdHZLETET D %@?ﬁ;é

A EF-Tu(GTP) eRF3(GTP) c
CCA =~ . . GGO l« & ; 9RF3 Mﬂn‘" lika?” eRF3
o 5 : GTP TR
- IR 7 é 4 eRF1 Arg site2 “92'1{&\ ;
A AAY mEEA T sea 3
A { h "‘-‘"“MQz+ & 2 IG wdy S
. o &5 @ 4 —
3 y = »
.- < I\ g j % ¥
pyere ORF1 Saand” Site 2 eRF] ::' p, 2 eGar-4 eRF1
P TR GGQF—LA (&

@eRF3: docking cleft residues
@ eRF1: Arg-arm basic residures BiEaKY

ATPIY MBI

(A) EEFEF-TutRNA (GTP) DILAHEIE (L) &, KMIFE THLMNT-eRF1-eRF3 (GTP) M
SMAEIEET L. eRF1-eRFI(GTP)DILAEE L. £ARLLTELILI-REZE LY EREMIC
HLTIE, NITIV T RYELRIEIR Y DEEFARNAIZFERI T 22 EF R RE Lz, AAE TIE.
tRNA (Z) [T RULT= IR UBEEREML (R O) THAT U FARVICHIGELIZE R ITATPR FAKES
LIzSAEEZIBL. TOMEERTETL., COMAIEERICIFVERICEST5IL%E TR
FENTE, (B) (C)FFMIFAXSE,

5. BCFHME

ARARTIK. G, EQKIIAVNIBENMRIEARVEBHRETLION? JIITEZASHIC.E
BREYMNTFRERHEE FeRFIBSLUeRFINDEESHRBELHATIZLT, TIhLBFoNT:
FLOBIERREREET LY, FB S - ETILOERIEToCEL FHMRICEDIETILIE. O
NETITNITUTHARTHLNA TV R FOtRNABREHEOEEM S TR AIEERLT
BY. INFETOMREREZAENICHBATIENTES, AV NVENIVRVEERD DI,
RNATIEGELIFEMN > IF A KR REAE E 2 L S B A B (XN RIEL 4FICGTPase DE S
EHEIX., ZOMOEEMEEICELIMEDGTPREESHAV /B DMEEMEEZS5LTE
BELGFMINYEZRBTELERS, Ihold, SEREBERBESERET 2L MBREETI—7T Vb
LT 5. EIFMIGADI—TIMMIELTEETHLIEEZALND,

6. WMELED R
mRNAEDIARU DA, LIETRV(FRNATIEGL RTFREMFEM A F LML B2 /89 E(C
FiEIhd, RTFFEMBHME T (L. tRNABESVN\IBEL TGN TS, AETIE, E
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HRRICHI1TS, #IEORVE N LI-mRNABI R FIEHI B D ZBRZ B 5 L=, EXMROBIRKREE
[CEVTIE RTFREBRRE FeRFILAERREF YT 1= vheRFINFEE LI EE AN HET
BIENBELMZHEOT UV, FI T, AL TIX. eRF1-eRFINHE S 1B EEXIRHE RARFTEX
BNARELEZHASHE THBAL EEREBEICRONHE LI OMEERETZ T, &
ARV REI AT LGE R TER OMREERAZED-LDOTH D, AR THLNER
SR, SERBRIEOR R BT IEMBREEZI— T VNELEZICAMROERLELTEMKT
LD EHFIND,
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QEE
1. BEREAET I+ AFHERE KSR EHEEOF MR
Fik H— FEEREZF 25(1), 19-24, 2007
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NAEFRERAIZBEORIREER
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L% &

3. HIRDHLLY

IMBFITBORVEVIRDEHEFALI-S#EEIELT- RNA REDFH LU RNA F
B> FOREEBMEL, BEEMIZIE. RUE - VBB IO AREET 0O
N RAOKEREF - EEBEEERLEVWAT O R TIERELR/NAT IR ERR
FTHIEICER L. #EEIELIZ RNAREADELF25—E—a> (MB) DRAFEZE BRI
Ltz COLDEEMBE FICEFILTHIET RNA s 500 L DNA ZERICIE R EeFy
TEERTHENTEEE LD,

Fl . RUE ) UBERIOOCHRAKREET AT LA RV BEOHKEREERIZE
BLE=.AVEU - UBBRES VT ITURIZEALE=#FHR siRNA(small interfering
RNA) DRAFEBIELIz ROE -V UBBREI T T IURERLICEAT HIEICEK
Y, SNETOEUT)OT IO T 5HZER B LI, FENIZ. RBEEADIG
A4 FTREL S HAEIE LT= siRNA DBIRI A AT §EL 1D,

4. HARME
EEL. ANEERIAT SI2H7=Y. DNA DEREL THIXILA RN HESRE, HELIE
SR ARVEVEBTEBRLEREBIERE- RO EUNSHAXILA VR 7O 2 HKE
BLELIZARUE ) VBN A ZEET AT ORFICERIIL TV = (E1), AXIL

TOR7FOTE.AY | ——

TURLERBUNE MB: EL%25—E—2%

?&ﬁgﬁbft\é:ﬁ%b\f R Rk
MEDMIC-—EAEE -8t i

2, AYFT—HIZHL {@ Smur, S8 o
TH RUE - UEBEE 2T LB Lul
BICHLTEIEENA F@ F:oaml 0 il
ExEF->TEML. B4 .

BhOBEELIMEN o A 2T OLBMLEOT L EGHIEER
[CRREALTLDEH e °o o
"END, EEIZ. Ry et 4 o
Bo—UUBBRADR | ATem | T o/ @“
BABT7TFOTIE. X 5 e T -
ROBBEEI—EHE g S N ROLP—BICE SRR S»Q
BELEWA, 7Had 2 y

F+ CER, B AR

BEBNAT)IRER 1 N Br-U VBB DA EET a7 O L 2T L
KT BIENBELMER WACT e S AEALEEL ¥ 25— —a (MB) 12X
S>TLV3, H1EE) mRNA OfH,

—hF.ELFa5—E
—32 (MB) [FRT LI —THEBENSRAIANTELRBEE T, CORETIXHALFIMNSH
EoNHIEITEAFIZK>THEHALIN TS, LH L., L—TELLICHEBH TR I FEET
HEZEHEEMBLAT LML EE T S-6 . HAFINRALFNSHENEILHINBERSN
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%o THITKY . 28I DNA LU RNA 2R 352 &M ATHEE 7D, MB Z RNA & H IZFI A
THEDMERELT.MB BEMNMEBRNIZHEET IXILT7—EIZKY S fiESH . RNA JE
BETIZEWTEEREFRLN\VIIT SRR ERLESE, T AT LERLEIL—TER
MHHNITIZERLUND RNA LOFRBELGHEERICKYVEILBENETILLTLESIILSE
NEIFoNnd,

AMETIE. CNODBEAERRIT R AVE - UBERINCRAREET TR %
AT LELLICEALI-MBZERE-ERL. ZOMEIZOVWTRIILIZ (K1) , RoE -1V
BEERINOCHRAIBEETIOJ L. RADOKBEIZEEEZRALLZVATFOIELTIE
BEBNATVIRERRTHEMND. AT FOTERTLEGLIZEATHIETLALE:
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f*ﬁj—é AIRELTS ELFa25—E—32 (MB) Ik B1ZER mRNA DIEE,

ARL-HAMBRERARORNFEZRIAL. TORR. E7—ILEI=VrDTE
B BIEEZADILICKY, BE—DRI#EKREKE T 380~650nm BDRAGLEEDRENE
HELSEHIENTRETHS N DIz, T ET7U—ILBA-yr%EE AL DNA =&
BEOMBEFRIALIz, ZORR. E7V—ILBIA—YEEATHILICKY ZEHDEM.
HNZMREMLSR LTI, £ TORELRIEIFFROBKEMEERIZLDDD
THHENHALMN G-, ELUEFEALIZET)—ILE I _yr% DNA OHFRIZEFES
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FERTLEGIICEATSIET, B/ V—BLUIFRII—HNAICKY—ERESREZKE T
HERIURDY)—M MB #RIE HESEEZ 1= (R2) , EMRBIEER CYP2CI DEEGEFHFEZ
&Lz, ZDHR.ELVBETY—I)ILA=vbE MB DR TLEGLIZEATHIET, B/
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inNﬁ? 37 :Eia‘ﬁﬁg FHomRmitEHECER 7 L 7—HiEinitsiRNA e g, O
(SR (E. Ago A% | SR EO Kot =8 | |
SEBDPaz KAV | f*’fm}\f w L oo L 5”””””””””5',3
mETAEAME | TR " 3
TYRZAYIAHER RLC
HEIhTWadIEN J?Cj Dicer RZDZ
if%?b‘l:t;o’cm siRNA-Z 7o ke Lo O TNV 2

o s o
Bt il RS —————— RIse

S . Zop sae s PZAY 3 Si
1 RNAI Eﬁﬁ}ﬁ'ﬁq fcfim:ﬁg . PINI PAZ
AL, 4 & i @ ] :
SHYUH TURE T
HICHEET)—IL )
BMa-yhrEBAL SiRNA-3

— o sl
;C'Rgg)fj“@é K4 E7Y—)LEI1=yr2BATIIEICIYBOEAMEEHIELIZXY

FEIMHE <D
L‘T@EIELT:O %0)

L7—EHEHME siRNA BN RIGHEREEEAL2V NNV EH
RHEEZ BT 5 siRNA DHEE,
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BR.AVEVBIUFTITALUBET)—LEEALT: siRNA DFEHRIFFIDOUZE ALY
BDERENEFNLULETHE=DIZRL, FzF ULy ELVERIET)—)LEZEALT:
siRNA TIEEED RIBIZHIELIz. CDZEMD Paz KAV D BRKERTYMZIEF 7200
BET7)—IILEBEEFTOREINHFBEINSIIENALM G ST,

NLDFERZEIZ. EVRED 5 -KRIGHELSWIZTUFEORED 37 -FKimlZFI742L
DBRIET—)LEEALT: siRNA ZFEREH- &Lz (K4), MDAy EEAT
BILITKY, BALL KRGO _EEOBNEZMNLEEENLRELT7 O FE REDEIR
HENRLETBIE, SHICTEVRED 5 -KIFIEFZ)—ILBEA—VrEFEATHETEY
AEHD 5 -Kim)UBIEAINFIEN ., U RBEIZKDA ITE—F YNNI RN IFISN D EE
Alzo BOREED 5 -FKinfEEHIZ U:A BERHNZHEET HERINEAONTEEERIILIZ,
ZTDHER. RIEEHD siRNA TILEELNELESNELDIZRL ., B8 siRNA Tl 30nM 125
WTEU NI B DO FEIRENRITHNIFIL =, REER siRNA (X, 0.1nM DRE T in vitro IZF
LN\T C BIFFRIAILA(HCV) DERERITHIH LIz, £, 3 -FKImFA LTI T Ty
FORUE - B BEEMLICHE RIC TR EFE AL siRNA ZE8EH- &L (K4) . FD
HEBEICDULNTHREEL 1=, F DR . AIEHH siRNA (X, RNA Fi5CEAE 3 2482 /O BE R
THETHERALTIO—TJTHHEFHLNIZLT=,

5. BCEHE

A FOFE BRI EEERASEALICEVELA—EAZIALEHLLX L
AURAZYR LT AV EVRICEERBIEEAR U R EEERILEMERESIERET
J—ILEDIXILALRT7FOT%HFT- 6L, COIDEELF15—E—aV KUY siRNA
[CEATAIEITEY., BELEETY—LBEA=wrOEFRAKE. Bb. K1=ZVrEEATS
CEIZEYEFNFND D FEEMEEIL T ACENTRETH A EETI ZEITHIILE=, F1=.
EHRREOHRZBHEXILA VR 7FOI 28T EAEZBTIO—T | RULREHE
BREFEAL-VORYVVEEEZH TS siRNA F#RET- A L. invitro DRIZHEWLNT, Fn%E
NODFOAEAMERTIEIZRILE,

— AT, BYEELTW=ERLEELF1S—E—ar BKBETOo—JTnv/o0—7L
—~DIGH. BV siRNA D in vivo ~NDIEHAMEIEF+2EEDTHof=. S nIZBELT
X, SEEIEMEFYLUODLTHAZTLEVWEEZATWS, F-. FRHABTOMERRDH
XALICEAT A7 ITAETA—D T LETRHBEDTIHEI o1z, BONZHRIETSHEDE
EKAHEITRGHEXIELTITE LY,

6. ARMLIFEDORME

ROFPUBOEEEERAL. S#EE1ELI=AT RNA S FORFKEEIEL-HELZERL-.
FT XL RDOBERERVEVRTERLIZXILA RO (RUE—)VEEE

BB E AT LARDITEDELF1T—E—aVEEE LIz, CORNA L, XULT—

FIIHTHERAEARMEL, DaT AR IERBEEZREERRLLZWN6H, HABELN

LT HEVN - HERENET HIENH KTz, F1-. siRNA DR $H D BE [ 14 % 15

FTHIEIZKYRILT7T—EERMEEL, Ago VNV EIZIY ATz, COELR siRNA (X

0.1nM DEE T in vitro ITBWTCRFF R VAL ADEHEBELIz, COKIIZ. A EF

[CEORVEUREERALIZAL RNA OREFTULEMICECAIREEEERLE-EXEL

SEELTULND,

7. EERXE
A SENTEAAREZECTHONHETELLD
(EE ([REERSL) #FEK *Corresponding author
1. Yoshihito Ueno%, Koshi Kawada, Tomoharu Naito, Aya Shibata, Kayo Yoshikawa, Hye—Sook
Kim, Yusuke Wataya, Yukio Kitade, “ Synthesis and silencing properties of siRNA
possessing lipophilic groups at their 3" —termini”, Bioorg. Med. Chem., 16, 7698-7704
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(2008).

Yoshihito Ueno*, Miki Hirai, Kayo Yoshikaw, Yoshiaki Kitamura, Yoko Hirata, Kazutoshi
Kiuchi, Yukio Kitade, “ Synthesis and properties of siRNA containing
" Tetrahedron, 64,

5" —amino-2" 5" —dideoxy—2" « —fluororibonucleosides
11328-11334 (2008).

Yoshihito Ueno¥, Yuuji Watanabe, Aya Shibata, Kayo Yoshikawa, Takashi Takano, Michinori
Kohara, Yukio Kitade, “Synthesis of nuclease-resistant siRNAs possessing universal
overhangs”, Bioorg. Med. Chem., 17, 1974-1981 (2009).

Yoshihito Ueno%, Akihiro Kawamura, Keiji Takasu, Shinji Komatsuzaki, Takumi Kato,
Satoru Kuboe, Yoshiaki Kitamura, and Yukio Kitade, “Synthesis and properties of a novel
molecular beacon containing a benzene—phosphate backbone at its stem moiety”, Org.
Biomol. Chem., 7, 2761-2769 (2009).

Yoshihito Ueno*, Shinji Komatsuzaki, Keiji Takasu, Satoru Kawai, Yoshiaki Kitamura, and
Yukio Kitade, “Synthesis and properties of oligonucleotides containing novel fluorescent
biaryl units”, Eur. J. Org. Chem., 28, 4763-4769 (2009).

(2) %¥aF

MEAEREE 24

¥ B F LHHELC.dHEEX

FKEADL IR RNA BIRMNATYZ A XRERUVZDOF A
H OB A CHIITBUE AR R R IR RS

H FE H:FRK20&FE38 11 H

HFEES :PCT/JP2009/054675

¥ B FH LHERC.dHEEX
FBADLZMH:AVIXILAFRFER, SNILEEIRVZDFA
HOBE A CRIITEUE AR R R TR EAERE

H FE B:FER20%E11 A14H

HEEE S PCT/JP2009/068785

B. AMRFREICREL-ETELLD
(DX
Tadamiki Tsuruta, Kentaro Oh—hashi, Yoshihito Ueno, Yukio Kitade, Kazutoshi Kiuchi, Yoko
Hirata*, “RNAi knockdown of caspase—activated DNase inhibits rotenone—induce DNA
fragmentation in HelLa cells”, Neurochemistry International, 50, 601-606 (2007).
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incorporation of alkyl linkers into siRNAs on RNA interference”, Bioorg. Med. Chem. Lett.,
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WF 38 R B A Sl

1. HAERFEELR
23903 NIEETILRELT- mRNA & non-coding RNA D 24T

2. K&
2l #Bw=

3. BIEDRLLY

EREMDT ) LDSIEEUTELLVEID non-coding RNA DNEEEINTILVREEZDN
TULYH, TN non—coding RNA D %<&, LEERBIE 79 F (500 nt—) T, 3’ KifilZ poly(A)FEE
E#H. LIXLIERTSA4L 05 %Z (BT EMD. mRNA & non—coding RNA EREIERTULNS,
mRNA & non—coding RNA [, ZDHFEHEEDZIh L, EYMFENICEEL L FTHIHEHESR
SINTLSED ., TN KREFIZFAVNIEZI—FLTULVELDONEINLEOH T, TDEY)
FRBRECDOVTIZIFZEAE BT HEA TLVEL,

233 /\I Tl 32 D mRNA £ non-coding RNA {&##1E{xF (MRE :BinF) H[E
ESNTHEY. ZOEFEEAENHBIFEMNGRERAZRITIENBHLNIZLESTILNS, H
e OITE - B GEDEREMBREIEIEIC. 2 avlavN\TEGRFDEELFEE
ER{EL - Z 1752 &12&Y . mRNAE! non—coding RNA DIEREZBASMNZT B EMNTED
EHIFEN D, RHFEEERETIL. 239239 /3T mRNA & non-coding RNA B FEH NS5
6 BEICERZRY. TOMBEZFMICETTHILICKY . HEDOHMETIEBALMZIN TS
B of= RNA D FD#FT-IEHEED R REBi5L 1=,

4. HERR
i) MREZ29/ polished rice ;& {nF D L IBHRED R E
3 TayNITIZIER2EAD
mRNAZ non-coding RNA{Z ##1&
zF (MREEZF) M HY. ZD>
5 D 6{E (MRE3, 16, 29, 31, 32,
W ITEEEMDIRIZLERES
LEERDNAAYO—ZU 5
nTWbd, Chio6fEDMREIZD
WTRNAIRMZIERRL. TD X
HEEEFTLI-EZA, MRE29D)
RNAIRFENIEEREE RS &
NEHLMELS = BE. T
TOMEIZELY . MRE29 (T fF
EHICBLTIERE.EHILES
FUREITKRBEL TSI LEH
BMZLTLVD,
MRE29:Z{&FIZ DL TEEE
HBERELITRELE-EERKKE
ERRL. TORBEEBFTL:
£ RRRIHOMBR g graemicnirz o mHD
2 (ventral dentiolefSdUdorsal 1} gk () Tl FAER (%) <A N D IR YR
hai) I IHRLTEY. W mgpommze (ERRESLURER) SRELTE

REETHOISEIHDNDM | spamoorans ) UpB BRI Th
B 22 2 (taenidium) [CZ LNV E ;eﬁz%;;%:T BRINBETOTIFUELH

wildtype MRE29
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ENESNE (K1), CWoDRIBE NS, MRE2$E(EF% polished rice(pr) EBE R LT=,
priZERARTIE LR DM REERICHBALSNTODTIFURBENTEITHELT
BY. 7OFUo MBI OBERGIEHEEEZN LU CHEBORERBICEAEL TSR
Dlfbhiz,

priZERERIEMNY TH RN SIEFICINTTOEREIRIRRITTEH ., oriEED
BEFHESAVERINERHAICHETHLIILN L. ERHOBMBREREDHELEICHL
THoriNLBTHAHZENREINT=, SOICEREIABEMICHIE LD priDd 3t M IBIEFZ
ERLTRBRRET2ECAH ERBICBLVTHERILES DV FIILEZEICRDIER
BER-TEHESERFEHO—E(ET4EEVETSA) DB DL TV, COEMD, pribd
BEERFENL-EEHOECFREFHICEELGRIERLLTVWSILAHLI LR
21=(H2),

e rbmore yponasee K2, ZTREHIH1T5 pri DHERE
e ,,,_,m/ m TREMCIE. BREAILEY
\J - ecdysone DZRIKAEcCRZEREmEL

o g FESRTFOEETREHEA
., . RT—FDEREN TN, pri [,
 Jou— "% g EENS N TULV= DHR3/FTZ-F1

1 1 1 1 1 1 1 BIREIIIHMILIZ.ET4 BELU ETSA

DRBEHELTEY . ATHHE/5H
HOBITICEELGREZRLT
AYH

il EEYMTR/IND ORF DHER

priffmF E¥)Hinon—coding RNATH D I ¢ ol (s
MEIDFIRFLT BT . pri DNAF D F:
ORFIZEGFP ORFZH#EALzOV ARSI
EENETNERL., 2aoPaoNIiESs
HERICEBATLHE. S HD 4 DDOORF
(11-32 73/8R) LORMEIV RSV
TIXEAIEBRRINDEMND, D 4 3. pri&{EFD ORF
DDORFARFRICERSNTNDEE Xy mRNA (244 1.5 kb THY. 10 D ORF %
Bhfz, WTHDORFIZDOWNTE, ORFET &4, 5% 5 @I 4 D ORF [LEIRE
FOHARESCIIVRAO—U Do BE p BEFEMELTHET 5. ChoOE
EFEEET DN TEELR2TO  (Z7EYE LOPTGIQ/TIY &LV T PS/BED
ORFIZOL—LYIMEBALIMNSVAY #@3RHIESATNS,
— VU TILEEFEEINTERITHGESE
Mo, CNHDORFNBEEEFEFHEICHETHTHY. B2 DORFAEENICTRTHDHE
MEIBALTz, SNSDOORFIFBIRIZFE LN =&, i GIEDYS / LRSI ZTICLIZBEDTI/
FEEC S DR LA TIEE VR AT ERILELD, EEE S DL EEFTICFH TRZE
T LBIDT A AU NETSE BB LYBOLATI /BB OFEUENT N E
MEBLMELST=, Ff=. Zhid 4 DOORFIXLDPTGIQ/TIYEWSHBED 7 /BB HEE A
TEY. . BEOTRMEEIL—HT S, LLDOERNS., priB o FIFHEEEMICTEL 4 DD
BEERTFRERY S AMAZYIIZa—FT 31— IR BEF THAHENBALIIZHE ST
(K3), CNHO0RFMSE 3AIEHTHh 11 PI/BMASHIEHERTFREa—FLTEY. =
NIETEZEYTERELENEVNEDTH S,
iii) pri BIGFEYID 7 FHEEE

priBIEFEY (PRIRTFR) DR FHEEEBRALMNCT 5168, $hRK K Ddenticles AL
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5.

shavenbaby(svb) IFELERFZFI—FLTHY . ZTDIZREEF T&H D miniatureX? shavenoid
DHEIBPEZHETEIENMONTINS, —EDRITICKY. a) prEEETIEsvoDFEBRIZIE
EEDHDNEWNZENDDLST . miniatureds KU shavenoidD HEIRILIFIXTELIZERT S
Z&.b) SVBAUNAYEIIRAIZEWTRYMRIZBELTLSH, PRIRTFREFET TIE#
B2FKICBREShDIE, o) EEMBEZRAWEELR—2—7 vt/ h 5, SVBEMTIE
REIMHREFELTHAEET B, PRRTIFREET CIREEEHIELRFELTHAET S
& d) SVBIZIEINKIGERESRW=T AV ITA—LNFEL. COT AV I+ —LIEPRIRT
FRIKFEHIZHDNDZENFIBAL, PRIRTFRIESVBA /N E D EMEFIHZE N+ L THAE
EEBRICESTAIENELMELST=(F4E),

4. PRI RTFRDH#EEE

SVB SVB Shavenbaby [FERE KA
(repressor) (activator) V(HR)CEEEEIER A
PRI > B NI (B). 2n T4 H— % DNA £

BRA Y (R)EELERTH
HEFTHSD, PRIXTFRIE

punctate FAETCIRESEIHEFEL
THEBES DAY, PRIRTFREE
AT TIE N REAREL. 85
EEMAERF LS,
SRR

HEETEIZHo71= 6 D MRE BIEFIZx T 5 RNAI R#iB JUBAFIRIR R MO IERER
WROETIZOVTIE., ERHOBEMEOCHEEEDHEEORECEALTIIEEEY =
BEhtz, LOLENS, @42 OEGFICBET HEFMEMBITICOWNTIX, MRE29/pri IZBET
BERNTLASY TlE, MRE32ZERIAD DNA A/ OF7 LA ERENERIE DRI HIT
N=OHTHY. BIZELT- 6 BETOEEGFICEHT2BTIEIERTELI o=, -,
non—coding RNA QO EIZREDFHEIZEAL TIE MRE29/pri DHIZDWNTITHhNTHY ., Fhll
NOBEFITOVTOREFIITHOATOEND, ChSFETELSHIZFTELTOEN SR
EHRTFREGFORERICHED., HITHICEROETFEBITTIOTIILR HEDE
EFDHMBETICEEBNICHEZREALECEISERLTWNS, prf BIZF DB EFRAR
WIZOVWTIEFENDOBEF LIFAZENTE-—AT, D MRE FBIZFEDETIZDL
TIERBBRDEETHY . %12 non—coding RNA EL THEIK MRE D EITE &9 FHERED R AT
DLWTIEEERNALNT . §RDOKRELRBELTHRINT,

6. HIRMRIEDRAR

EREMDYT /) L sIE, Z{D non—coding RNA BEEESN TS, CCTlk, 2amwoay
/NI D mRNA £ non-coding RNA M55 MRE29 IZFE B L. FD#EERETE1T o= TODRE.
COEGFIE. TOFUMBREROBERGIEEELZ AL CTHEORER K (denticle #2
B ICBE LTSI EEBRLMIZLIz, HIBDREED L. MRE29 5&{5F % polished rice (pri)
EBMALTz, SHIZpri NEEBERF (E74 KLU ETSA) N LI-EREHDEEFHRIRH|EIC
BEGRENERLZLTWAIEFHLH,ICLIz, LA, TN pri D 10 fHD ORF DA, 5’
D 4 @D ORF [FFRERSN TSI &L D pri BIZFEYD pri BEnFEEZEOTLS
&R ENHIBALT=, Denticle 2 B D Y A Z—1E{EF shavenbaby (svb)EEH) (BB R F) [ pri
FETCEEHEE DLSIZHREIELHLMNIZLI=, RYID BIETH S mRNA E non-coding
RNA D fEffr &(Fxnlam oA . MRE29 IZRET 5 Z<DifatkaEE BAL MLz RIFIEEIC
BB %S, ORF D5L3EFTHT N1 7I/EASEIEERTFREa—KLTEY,
BEREYTERL/ NG EGFEYNTH-T=,
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Small peptide regulators of actin—based cell morphogenesis encoded by a polycistronic
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2. VHERE . I short ORF [ZO—REN B 5EERTFR DR EE
EBRE- BB 53: 20-27 (2008)

3. IR EEHRKSE BRICOELHZER B2 R)OANAZyY(ICO—FEhb5E
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4. LB  EBICR
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Int. J Molec. Med. 21: 469-476. (2008)
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WF 22 3R w8 Al B

=
L

1. HARFES
#REBZ MLz RNAL RIGHAE DB R L F R fEAT

2. K&
HIR &3

3. HIRDHLLY
RNA interference (RNAI) &IFHAREIZ 2 AEE RNA (dsRNA) #B ALT-GEIZHRIES %

BOBEFORBIHFHMNECIEERTHD HALEREYMIEWTEGFRREEHHT ST
BHLVWFELLT, EEHARICEVLVTEAICFHRASNTOSDOALELT RO EROEY SRR
ZA®M RNAI DIGANEAZFINTINS, X, RNAI (FEBRFOIAMILAIZK T B ER G &
HULERRTHAIIEN DM TETLD, TDKSIZ, RNAI [FEBEFH KU Ol E THEK
FEVIRZRTHY. RNAI ORGHEEEHELBEITLTERTIENROLNA TNV,

AMETIE ER C elegans ZETIVEMEL THEILRLEBGEEEHAEHOE-EANLME
WEITITEIZES>T.RNAI DY AL VT MRICEZICEET ARIGICSOVWTH-GIERESE
BACEEEEL IS UTOEBICEAZEVNVTHREENHDZEIZLT=. D RNAI [2HI1T
BYALUI TV FILDBREBICHYETHEEZONS RNA KEFEME RNA RYAS—H
(RARP) MAELZMIMEEZMEIAT S, Q — R RNAI [CEWVTIXE IR mRNA 4]
W BN FEINSEEZONTEY . RIRP ZH-HWNEMNTIEIH AL VT HERDEER
SHIDHREELTHENGZESN TLVS, RIRP D ARIZHINTE mRNA PIEEEDOMHE
ZHLHICL, ZDFEHEIESEFERTET 5.

4. HAERR
miE=E

RNAI B FUFHELBRRICEVWTIE., EZMEGEFEHERBLG 20-25 IEEERE (ht) @O small
interfering RNA (siRNA) A EMEL TEELRREIZRI-LTWAIENHMONTINVS,

BHOEVZLTREEICKITS2ECFHEMEIX.RNAI SLVELBRZOHEIC
Argonaute ZEH*> RNA {&k7FE RNA RUAS—+ (RARP) EABEEL TSI EEHLMEL
TEfzo X230 Pao NI PHEEMRRICHITAMETIL. HERERNT RNA ZHIRTHE
MEARIERNMEEINTEFRASIA . LUTO 2 DOFEENBEALNELE>TS, EASKhE
dsRNA (&, Dicer ® RNase Il ;E£(C&->T 5 XRiGICE/HEEEFL 3 RIEHAEHLTINS
2 AR$H siRNA (F1EAZY) AL/ IEEN B, siRNA [ETURXIL7—EEMEED Argonaute
EH&E—#IZ RNA-induced silencing complex (RISC) &EFE(ENDEEERERHL. RISC (X1EH)
mRNA ZELHFEMIZFREL TUIET TS (Slicer &),

7. ZMEEFEMEL/NSF RNA A BEET 5L EEFRRINFIRZL. RNA &L
ZITEENDKSITHE-OTETULVS, X, HBEHZE RNAI DRFERITIZM mRNA DARREILEE
CAHH. NEMED RNAI RIGEO—FELLTEBADEBENBEBOATOIOTFULEZETDS
BREBIVFEETIOIIELNREBZFORETHMO>TNS,

(2) 2B D RNAI RIGHEEZAEITT 51- QTR G R DR

NETIZKAEEIIBREER C elegans ZETILEYELTHLT RNAI [2DVWTEGEFHE
R ZITL. RNAI [ZHELRRFEEHRELTE RO RDEREL T, RNAI RS HE
[ZHITHEELD RNAI HVERFOLTEARELY RNA OFNEHLNICLEZWEEZ -,
C T, iRROMEMEEEALT RNAI ICEET SRR EHEZHBENTENT 5O DEM
MREREMRBICBHELT. ChETHEBESINTES RNAI REBZEARLEHEHLE-EIFE
TITEITES T RNAI RIGHEBOBIRZEGRELFENICEERT S &L,
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FARL-EMERICRAEYHAEET D LEMEMNHD=HIZ, I RNAI RIGDHHAIZEKL
Dicer MEMUHETIRI-EZAH, KLY dsRNA Z& 23-24 nt D 2 K8 siRNA ~NEFHIET 5EMH
FHRTE, BEAITIRRIC—DFEITFEET S Dicer EHIE DCR-1 &ME[XN . DCR-1 &
dsRNA 58 EHTH5 RDE-4 DEAEHLWHATE siRNA DEEFIEHOTWSIEMNMSENT
L3,

A DE RARD RS RV EHE RNA B
g N TT—— 5'P 5 PPP
K ?.‘-?“S G TR siRNA - ds ss as as
_E&S R M12 345
¥y & & y‘-\ 500
i) [a®2P) UTP, 400: i - target
MEE ATP, GTP & CTP 300 = BRE® = < Rrua
i - ' MBS 20t°- el ' ]5’ reaction
- (nt) - products
100- Fry T BELT- mRNA 2
el S ARRRA
( i 1.0
FARDRES siRNA &8
u.u.up HHFRY ge 04
4 ]RdRP T
20—+ products PPPvreme I © gi==tm .
FAZHD NTPs (200 nM) ds as as

H1 ReofistEr Aol R ol RARP FiEH LU Slicer

A) ELM | ARG RNA ZHBELLTIGT RNAZERT S RIRP Bt RHL:, $HEHOBES TRES SHUTHTEIEEESERETIRES
Ly, EO®RIZEEDEHED RNA (dsRNA, ERLZ mRNA, poly-A #X0v- mRNA) #BALT RHESLEZILAFRFFFCRGS -

B) MRORELS siRNA IZ mRNA ZE54FRAIEIINT 5 Slicer FUERGLEE THALE, B/SEHEZN- 2 A8 siRNA, E/8HE
itz | RE sRNA. RUMEHES Y- | R sSIRNA 2B RS ~BALT, FHL: mRNA ISHLTRERE -, L—250 5 RIGE
WA D AR L2 TNADIE. mRNA A¢ Slicer EM CUIER T LERICTFURILT—ERENOBBE 2T TVAILETHLTLS.
ds (2 A§H). ss( bR | Afll). as(FoFELA | K ).

B) HALUL VT T F I DIEIEEEICHHE TS5 RNA KM RNA RUAS—F QLN
45 DfiE8H

HEMOELEZE T, double—psi “—barrel (DPBB) #EBEDEERAAF#D RIRP A% RNA|
BEUVELURRIZEB T AL TS FIILDEIEIZEELTLVS, DPBB #iE%EiED
RARP (F#EBRPFAICOFIZEVNWTEFEELTLSN, EHFYPOERTEHREDA->TULVE
LY,

BERAED RIRP FHDELFZMMEEFELNCITIIEEZENEL THBME R~ R
RNA #8 A9 5EERZITLV. RIRP EMERIT HEEZLND 21-23 nt D/N7FF RNA D
EEEZRELEZ(R 1A), 70 RIRP FMHOHEELTIX, dsRNA KUELH LA mRNA D &5%
FUV 1 KEE RNA DAELTWWSEWSHERE/ . MEICEWLWTIX.RIRP OaA7EHZI—F
THEGFN 4 DHEELTVD, BEHBERICRERAWVZEZTICE>T.RIRP DEEAXRD—D
THY RNAI ITEEZETRT nr~7 TIEINDF RNA 28595 RARP FHEM 10% £LLIE#E
NUTITHDLTWAIEN D D2t EDOH DT IIL—T DRIADHAEIL., FRRIZHWLT in
vivo T RNAi DWELBMEIZETET S siRNA DELM 5 RiFICK)GEEE DI EEBHLHIC
LTEY. ZDHMRFETFET D siRNA DZ<IE mRNA #§EEELT RARP EMEICK>TT 54
T—IEEKRFHICERINTZRE siRNA THAHILEEZELKRL TS, DFY. ZRE siRNA D
5 KRinWIEE/ BB RIGEZEFOVIBEYNZELSD Dicer ITIXEKREFELTULVEL, £LTLS
- EEfIE. ZRE siRNA O 3 KimfzE$ Dicer (DCR-1) JEHIKFHILERICTHAID M E
WORIETH D, KAAEESIL. /M F RNA ZEHT S RIRP EMIE der-7 ZEEHBEXD
HERICEWTHHEET HEVIERERESF -,

RIZ.RRF-1 OEBHEEERICOWVWTHEMNEIT oIz, RRF-1 E&EKPIIANJA—ED—DT
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% DRH-3 ANEHETHIEEXZRDIF=HA.DCR-1 OHFEEIFBETELE,I o=, BHEAIC
DRH-3 [& DExH BAYA—ETHY. ZDHEEIL Dicer DAY H—E B PHELFEIZHE LT
ARt H—ELTEIK RIG-T EFERILTLVS (R 2A), X, REXMELT- RRF-1 &KX,
5% mRNA [ZxXILTHEMERIZEN) BERE siRNA 20547 —JIEREMIZAR TS RIRP [EitE
FEBRITRT EEHRELIZ(ToA/—BREEIRE TELM o) . RRF-1 EEENERL
t=INDF RARP EWE/IO—=—U T BHLI=ETA,.93% O RIRP EYD 5 KimA G TR
A—RrLTHEY.96% O RIRP EWYILEEE! RNA DO XRIFETIEHR<HEESIZEHLTLV =, UL
DFEHTFER (X, Dicer ;EMEIFMIILIz#RX T, RRF-1 A% DRH-3 DiHHEHFT mRNA R4
MEFHETIELTZRE siRNA 2T HIEEEHKLTINS,

(4) 85D RNAI [2HULTEFIRENA mRNA YIELEEZESETERAFORE

NIXOMHELFETIL, Dicer EYMITHSE/IHERIE siRNA [ZXK->TIEH mRNA ZHIETT 5
Slicer EMMNFEEINDZENRIN TS, ERREETIILEMELIERFENGEHE(L RNA
B ERFEMEMISIENITTEHZRETELTEH, Slicer JFEHIZDNTDEILFRIZIERIE
E(HFEHELEWLMRRTH o=,

AMEES T, HBHEOELDIBIRDOAM siRNA ZHIMHEE~NEALT, £/ mRNA
ZERIFEMIZUINGT D Slicer [EMHEFETHILEH AT, Slicer [EMITE/IHERRILSNT
2 AREH siRNA (FEAEY) (Tk-oTEEK. B/ EERIESNTz 1 KEH siRNA ICK-THIEEICHFE
INTz, EEREWNIEIZ, RARP EMIFELI-MBEERIESINT- 1 KREE siRNA (ZRE) &b
38N Slicer SEMZEFETHIEMNHIBALIZ(E 1B), X, E/ZL TR EERIE siRNA [Tk
THEEINSD Slicer BTN ETNELDIEBLICHIEL TSI EN, FILEBENTIZEST
N TV (W i

A DRH-1 B
Ermy
RDE4 DCR-1 -
Rpb2 (RNA pol Il JRR AT L PH.I.H.I.PI
— . DPEB1 In vitro THEM AR
B - Rl dsRNA OF)HIE sIRNA ~ Dt é'éf:nm;ffin
(23-24nt) !
Te— RDE-
RRF-1
| — T R — RARP 34 0188 Pre—r X
DxDGD MRNA ~01 % L—F J Peeeiw) i
o A B [ I — / -
Rpb1 (RNA pol Il) — [ e ??—&- / Az
DPBB2 {pRA-2) — o
i3 A 2 (RRE(NEES <
—RE siRNA @ de novo &
(21-23nt) SAGO-1
DRH-3
e DExH Hel.C ¢ PPPr PPPwrrrr
2Ea . & (‘/ Qeq 4 SAGO-2
ER il CARD . DIEXH s e, G, s quz ¢ PPPT
ZRE RISC DR Slicer FEIZLoUERIDG 7
(i)
CSR-1 - =
— i n
Sk PAZ Piwi ~ CSR-1 (i) CSR-1
D-0-H/0 PP P v — polll PEP v
] I ARAR L, = N P
IE—D':"- I'-w . v
R;T;;H i RN.H & Slicer FHiEI=£D % =T N PPRRG
1249 mRNA 018 ESLALDYALiud )

2 $RIZHHSHRE SIRNA QEESEEIZEEYAEF. FLT RNAIBOETIL

A) RRF-1. DRH-3. CSR-1 MFAC i, RRF-| [FHIfaE RIRP FACER D, THALAEGHREE RIRP THD QDE-1 OILFMELSRMAEShTE
Y. FOFEEFAOMIELETHES DNA RTFIE RNA RUAS—HF OO 7ERELHD DPEB s LHLUER RS, DRH-3 & DExH MAUh—HE DAL,
#H2. CSR-1 . PAZ LT Piwi FASLERD Argonaute RED—2THES. Piwi FA DHERE RNase H SFEEUL TG IE IS h TS,

B) #Hm RNAI REMMOET L., E/BEME siRNA (X in vitro IZEVT Slicer FERAREBY A, FOFEHEWME siRNA SHEERT I
SHTIVE Argonaute Té#d RDE-1 &l G LAV, FAD inviro EEIE, CSR-1 A1 XA siRNA &—#IZIRE mRNA OV I—W<C &R TETS (),
csr-1 EREIZ RNAI DAL TRBEOARIZTLEREFRTIENS, CSR-1 AWMAESNSGF RNA E—#IZIRELALOH LU LT z4B 5 LTS
HEMEEALNS (i), ZXE siRNA M—E&NE. Shcer EHEIZHES D-D-HID EF—2E =41 Argonaute (SAGO) SHEKBLTLAISEHER TNV,

RIZ, %47 RNAI RIBEREEH SRR RERBL T Slicer EMEERNLHEREIT o=
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TR, AAEESHERLT- Argonaute ZEEED—DTHB csr-1(654) IZEWNTIEZR
E siRNA [2& % Slicer FHENVELE GO TSI EA S Moz, KIERE THRLE
CSR-1 YarvEFUrEAITE/HBEESNhT- 1 KEH siRNA E—#8I1255<. FLTZ XA (24
LI BHR)EERIESN Tz 1 KEH siRNA &—#&(Z58< Slicer [EFMEFRLT=, DFY.CSR-1 A
ZRE! SiRNA (2 THEIND Slicer ;FHEZEIE-TWREEZ NS,

ULOHBRMERICEDE, “42RD RNAI [THITEEEMEEEEYORRTELIZENTIL. 4
R EYELELLAS RARP IZKHBIREMTHLHZRE siRNA NEELGFRBNZRLLTLSEL
SETILERIBLIZ (K 2B) 7,

5. B
BIEFEECZEMRAEHOEEESNLBNICE>T MREVSEYIEIZEITS RNAI @

BERBIZDLTSRD RNA [TE-THFESNLIRICDOBEIR R T DARNTEEEZEA T
5, LWLEA S, #HIE D siRNA AY RARP Z1ZR] mRNA ~N:EIRMIZUVIIL—bT LA
MNEREFRETHSE. REPORBELEEL TS, X, BREMEYIZEH TS RNAI RSHEE
FEULE-EZEARFERANTOSH.RNA OFNICOVTIENEYDEZBVNNRZITONEZE
H AP EESLVEET T IL—TOMEICE>THN>TE =, thEMERBFEHDIEREIZE
WEERBNENS LA >TKEIEZHFL T =2, PLERICE- TS,

ST A LENTHARISEEZMNLGMBEANILLERST. GLVEKT RNA AEE5T 514
EYTHEHBEHOBVWVERRROMBBIZHUHKELIZLNEEZ TS,

6. HARMLIFEDRME

BRBEZHEMEEL. HIEENBLVEGENFEEHAEHEAENIZKY RNAI DALV
DUTNEICEAET ARIGICOVWTHDEBEEROASZEEBIZELZ, TD=HIZ. ALY
GO0 FILDEEICEEREZREER-T RNAKEFERNARIAS—E DELFHEEERERAT S
ZE.BKIUERIFEM mRNA IR MEZBHLNICL. TOERFESEFERIET S
LEBELIz, TOHE. RNAIDEEER BT OLT, S RD RNAIZK>THFEIN S RIGHE
BOETILORBIZEST-, RNAIICEET SBREMZRAIC-OHOEMERICROBRGEE
STCEBNEHEMICKY. BYOEMZIREERLI-CEIE, KEILRTHD, S5, ARED K
SIZDOWTHEKHIMAEFZERFTHY. SHIREELATHD.

7. EGEmXEFE
A EENTEANRAREZECHEON-HETELGLD
P8
1. Aoki, K., Moriguchi, H., Yoshioka, T., Okawa, K., & Tabara, H* /n vitro analyses of the
production and activity of secondary small interfering RNAs in C. elegans. EMBO J.
26, 5007-5019 (2007).
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MEZRBERNFME
. MRFES
RNAi B 5 AR D E L Z B EEHT
. R4&
B =FH
. HIEDRLLY

AUNIBOHERELTIIFEHONSI LD, /NE%E RNA (small RNA) AY, iE = FHIR D H
HICKELRBNZELTHY. EVMDOREOHERK. BILLEEEELEYFNMEEEH
FIZarvbA—)LLTWAIEMNBLMIICH>TEELT, /NS RNA OB THEE(Z, small
interfering RNA & micro RNA [, £IZHEMNGI—T YMERTFORREIMNGTH5ILTH
FABSBEDFIHEITUOET . CNSD/PNEZERNA (L. B TEKD TIEE EHDO I /0 E
LEEREE>T. MO TEDHEEZRIBETEE T, AKX, ZOISHESHENED LS
[ZLTHELNDOMNIZEBL, /NS4 RNA QEIKIEEAZEBELANIZTHIELEBIELET,

R EAES

small RNADIRY 75 1T H4E

siRNA & miRNA (&, FOHBEZFELVET A, (2 RISC (RNA-induced silencing complex)
EEEND, EHDI/INOBE—KEED small RNA oA I I V3—EEHREELT,
RENGEMNEGTFORBIHEZITVET . RISC ZEBLT. mRNA [LBRETRTLIZHEMH
IS A S EF B EUEE D2 —4 vk mRNA OFIERINGIZSIZFEZ T DIZxEL . siRNA [X1H
HHEOBWEREMIZ—DTEH DY —7 Yk mRNA DU - R EESIEEILES, RISC
DI THDHEREIZR-T DI, Argonaute EFE[ENZF/INIETY , h=-bNELEER
M ELTHWLWTLNSY 339/ \IZI&. Argonautel (Agol). Argonaute?2 (Ago2)&LV5
FEEED Argonaute NTFFELET A, —HRIZ miRNA (X Ago1 &5 RISC (2, siRNA (& Ago2
ZEL RISC ICRYRAFELFET,

23923 /NI T, miRNA & siRNA (&, Z1Z 1 Dicer-1, Dicer-2 £V B 2 DEERIZ K
DTERBEIND=H. TNEFNDESRBRIKE Argonaute ~NERYAFEN SRR ILEEIL TLY
HE BELEBZONTEFEL . LML, FA=BIE. I Fa—1 Y Y MILKE Philip
Zamore BFEE LD HBIIFZEIZLY . miRNA EsiRNA [, FNOSDAE SRR E (T IRIL T,
REFRIICENZEND Argonaute [THRY S ITON TS EWSZEFBALMILEL Iz, CORE
BEIZGDHDH. miRNA & siRNA DEEBIBTEIZH TS small RNA ZAREHBREIR, 9754
5 Dicer 2K UIMZEZ(T=E %D miRNA/miRNA* ZZAK$HE siRNA ZAREEEWLSHREED
BETY, =B BRALTEIEFEERZEL T, small RNA ZARFEDOFILMTEICZRY
VFHBFET DIBEE(E Agol [2, EITHUWMEEIFE Ago2 ITIRY T oM TS ENIZEZER
WELELT=, CORE., Fht=5 A LIATE & L 1= RISC-loading complex (RLC, Ago2 &3 RISC
[Z small RNA ZFEAAL 1EBIEEZ LTSS T RISC e D LRICHEET DM, &
BEDEZIALT.SRAIYFOMEZRNTHEREERLET METMIZRDE. XA
[ZTFET D miRNA/miRNA*ZAREEIZIE, FIDERICZSRIYFHAFEETHIEMNLEL RLC
(& siRNA DL DEFEBAIIZ Ago2 ITEYIAH . miRNA BRDEDEHBRT HIPIF 1 D% E
FRIELTWAEEAF T RFFIZ. RAIZHFEET S miRNA DO HIZIE, Agol 121+ TiK Ago2
[CERMYRAENDLDNEETIENSFTRAMNILTONELE=A, B, ZOLS5LG1DHEH
ZLRESNTVET , COHFEFHEIL 2007 £ Cell 5512 2 DOEHBICELTHRERLEL
1=
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mRNAIZEDLSICLTI IO E—EEHRERRTHDH?

miRNA (&, &7/ LS RVLETERAEL TEEE(DNA i i> RNA BMELN B L)t . 2 R
FBEDUIEE 2T, REMIZ22 BEEEDORSOEHAE mRNABMEYHEINE T, CDiEH
T miRNA/miRNA * (R3—) ZAREHEMFE (XN S 22 IEEIBEDREID RNA BRF7IZH-T=&
SHEBBANESNFET . mIRNA/mIRNA * ZKFEDSE, —HDEEDHHEIRMIZ RISC
[TERYAFEN(CDOEA A miRNA (THELETD). $5—A DL RISC IZIFERYAEN
FTICHBEINTLEVET(CDEES miRNA * SHICHBLET),

FT=5E mRNA BEDETILEFME D ToND 30030/ IO Agol LWLV /T EIC

EBL.RISC DHHBIEE. THO—ARATAT T IVEFIENZELERLFIEICELT

BEERETELVATLENO THEIILELZ, ZLT. miRNA A% Agol [CHIYAFEN RISC

NESNDETODEHEFLGARELIz, ZDFER. mRNA/mIRNA * [, FFZAKREDFE

FDIKEET Agol NEMYRFNDIZENDMYEL Iz, ZORE. TRILF—THD ATP Hiws

ETHAHZE, Ff-. miRNA/miRNA * SEDI ATy FIERE R AB RSN ZLI LA Tl ER

7200-11 BEICHFET DL, Agol IZRYBEICKRYRAENSZEANBELMERYELT, A

=5 LLET. RNA Fi5%81Z#2 29 small interfering RNA (siRNA)AY Ago2 1% &9 % RISC

[CERYAFENZBEIZIE. POERDIRAIYFNEHONEENSTEEZR L TVELEA,
Agol & Ago2 IEE&HEDHRFHT DI IFA 1ZH->TLNDENSZEIZHRYET,

RIZ. miRNA/miRNA * /5 miRNA S0 & ALEIREN miRNA * SHA D RSN 51BFE(CD
BFEDZE%E unwinding [BERLIEMUE)ZFRANELIz, CNET. unwinding [ZIE ATP
FFALT, 24K RNA ZIZEHERLTEZERLE R (helicase) B BH>TWVSEBEZALNTE
FLI=A, BAREZLIC, ERICIE ATP (X2 <N EAC, miRNA/miRNA x* ZKFHD 2-8 &
H(seed fE15)3H AL & 12-15 B H (3 -mid $BEDDIERITTRATYFNEET HIEEN,
R EAEY Ago1-RISC DRI BETHAZEN MY ELT=, EIRIFEWNI EIZ, unwinding DR
[STERTYFHRE 77581 (L. miRNA AYZERY mRNA Z38:8 3 ARRICTIE RS A E |
mElE e . 2<EILELD TL =, Shlk. miRNA/mRNA * /5 miRNA AEIRESNWHBFEE.
miRNA HYER] mRNA #3239 5B BEELOBRICHLHENSIEERLTVET D
FY, INIE, INFETIEEGIYMTHSEEZALNTE=2 DDEIEH., (2 Argonaute &0
SRV BEDHT RNA BNERYBDEHEEBEICKYIERBATES LS ZETHY . (EkDE
ABAEREEZDIEITHRYET,

EBITEBIE. 23U TVIUNI Agol [TDOVWTOMBFBEIZ.ENC 4 BEEETD
Argonaute [ZDWTH, ZAREDIYIAHAEEZTRELELD 2 DORTYTIZEBL. BBz
TTUWEL, TDFER. 237237/ T Agol LREIHR. mIRNA DNEEARERET H1=0DICIE.
HEDMEE(seed fEEB LY 3 -mid FBE)ICSATYFNBETHAIZEN MY FEL=, &
DMEIXE Argonaute M 4 FEBFEI RNTITHBDOEDTLI, T, SATYFEHFLGL
siRNA DIBEIZIE.EMD 4 FEEED Argonaute M5B RNA ZUIET5EEHEZEDOELD
(Argonaute2) DH TLMNEILKIEES AN SNGNIENBELMZGEYEL

SEIOFERIZKLY. miRNA H RISC R 9 B HLBENEH THL MG LRFIZ,
miRNA BEFIEEDEEICHE IIRATYTFNEELRIEFRF-LTWAIEZRILVELE
L1zo R, RARICTFET S miRNA BIEFORBEERARECA FEAEDEDON, SE
EADNRNELIZRISCHKICHEBELGEHGFEDBIBICSRTYFAFEET HLEHL
THY. TNIEEHRALALTEYRBTREINTVDSIEN DM FELT=, THDH5, HE mRNAE
EFNELDBREICEVWTHEDHEEBIZZLDIRTYFERLREITTLSIDOMNENSTE
. EEFRICERBATAIEN A EEICE b IT T . SHIC. INZFERATHIETAIHN
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7% miRNA B FERETT DI ELMREICHRAEEZONTET , CNOLDHFALR(E. 2009 F
& 2010 £, Nature Structural and Molecular Biology 55(Z 2 #rDiHXEL TR ERLELT=,

miRNAIZ K SEAERINHI D LA

miRNA HY#Z89 mRNA DFREINFIFTBLLAICEALTIE, HELDMEMN RSN TEFEL
M. 1. cap BERHBEFETOIRE 2. cap BERHBROEZIMRMIREETOREE 3.
HRBEREETOEE 4. poly(A)DIEHEE MRNA DFRELEIL 5. P-body (mRNA D52
LITEE RSB EBEIANDBIT F.RALREENMRESATEY. BREAEZBHTVET,
ALR DAY ., 23v o3/ AT TIE, mRNA (7 O PREADIEEIZHRED T, Agol & Ago2 DFE
[ZHBERENFET , FAT=B L. miRNA HEYAENS Argonaute DIEFEIZK>T. ZDENERHD
FERANERLELDTIEGRLD, EVWSRERFIITEL Iz, 23230/ I DM small RNA #RY
DT IEFIRTNE. TOEEREEELLEEL SAIVYFDHREEFT 10952
T. Agol1-RISC & Ago2-RISC %, [ IZHthBIICTHE RSB AIEMNTTREERYET , BB (.
HBIZEZFELT= in vitro RZ{EST LT, Agol & Ago2 IZKBERZERIIZEE@EL. FNoD
FERINFIDIRKZ A RZNITRAREL . TDHER. 1. Agol [FAEH mRNA @ poly(A)Z 7Y
BHY. Ago2 [EL7ZELY 2. Agol [E(poly(A)R R EIHIIL Ulcap FRHEDEREEHET 5.
Ago? [F cap ZERE T D elFAE & elFAG LDHEBEFRAEHEMICIAE T 5 3. Agol DEEIC
(& P-body R ERTHS GW182 HLETHDHH. Ago2 [TIXMETIEALY ELVSHRIC,
Agol & Ago2 DENEIZIEFRELEVNNHDENSZEMNBHLMIHYEL=, K2 T. INET
DFBELEHERODLGEL—ERE. Bl 2D Argonaute DEMEZERILTEE@LTLNV =f=6
THDHEEZLNTT , ZCOWEMEIL 2009 £ Molecular Cell EEIZFERLELT-.

. BEHE

INSTERNA MI T 83— E TR AT S BFE(EB L. /NS7E RNA AE Lt # A~ & A2 ER
FTHELODEHPDBEMIZHLTIE. 2D 4 FRITHEYDERETZERTETEZEATVWET,
L. SINTIRTHBELSMIHE -T2 TIXRLTEL HIZRIXTZAREE RNA ELTAEFE
NF=/INSTE RNA DY, EDKIICLTEERD T TH S Argonaute /NI EIZIRYAEN
DM IEVSIBRARMER CH T HERITFELFEONTOERT A, K2 T, §EELEI DRI
FEB LGNS, INE7E RNA DNEIKIEHA D2 EKBISESTITERWEEZTVWET,

. MIRLRED RAE

BELEYDHEEED Z<H, small RNA (siRNA % miRNA)IZ &> THIEHZEZ (T TLNSZ AR
HMELGOTIND, COXILHIEIE RNA BEIMTIH LG BRIV NVBEEEEREEST
Thd, AAETIE. COESIBERERNBEDLSICLT O oNENEEICIIITIIN
INREFEALT.BHALNICTEIEEBMELTz, ZDFREE. ZAH RNA [TSRATYFHE
ETHEINENTIRYAL IV NVENERLEDHIEEBALMNLz, CORMYAAHDEEBILTS
[ZIZBASMELSTUOWER AN, BRYAAHIZATP ARBETHAE, ZAREN—KIE(THhEHE
& (unwinding) IZ1& ATP [ BELGNIELEFZRLMIZL. ATH% miRNA B FERET
BHELEHEICLT =, DI RELZBOH TV miRNA [ZXAERINBI DL HEAEREICE
BEL. Agol & Ago2 DEIEICKELEVWVATFEETHIEEFMBALIz, AHEIL., HFRMIZEL
[CHRFOBLOVEEZSFICBLWT. HAZU—FI5BAKOMAERREL T, FICEUETE
i = il AW

7. EHHRXE

A EENTEANAREZTECTHEON-BHETELGLD
DX
1.Yoda M, Kawamata T, Paroo Z, Ye X, Iwasaki S, Liu Q, *Tomari Y.
ATP-dependent human RISC assembly pathways. MNat Struct Mol Biol. 2010
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Jan;17(1):17-23.

2 Kawamata T, Seitz H, *Tomari Y. Structural determinants of miRNAs for
RISC loading and slicer—independent unwinding. Nat Struct Mol Biol. 2009
Sep;16(9):953-60.

3.Iwasaki S, Kawamata T, *Tomari Y.  Drosophila Argonautel and Argonaute2
employ distinct mechanisms for translational repression. Mol Cell. 2009 Apr
10;34(1):58-67.

4 xTomari Y, Du T, *Zamore PD.  Sorting of Drosophila small silencing RNA.
Cell. 2007 Jul 27;130(2):299-308.

Q%5EF
MRAEREE 1

F B FH:JIRRF.KBERF.AES

FHBAD BT small RNA ZAREELUATELE RNA DR A X
H OB ANEEXE

H EE H:2009 4% 6 8298

HFEES: 4358 2009-146466

R%E
1. BEa—<o A TATHAIVRTAY S L )T TARAYTAVNTD
—FK (H20.6)

B. A RFREICEELI-BRTELLD
DX
Forstemann K, Horwich MD, Wee L, Tomari Y, Zamore PD. Drosophila
microRNAs are sorted into functionally distinct Argonaute protein complexes
after their production by Dicer—-1. Cell 2007 Jul 27;130(2):287-297.
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WF 38 R B A Sl

1. WIREERER
RS AILREIE : HA)LRIZHS RNA D FORIEEMEF DA

2. R4
B BTE

3. HMREDABL

I BEEMERNA D FEFIALIREEEROBENMERSETHINICEDON TS,
(2. IE—F/N5F RNA TH S short interfering RNA 42 short hairpin RNA Z R L =2—/7y
MEGFDOFKIRINFIE microRNA ZFAWLEIERGIEIE. DA B REBEDBELLUITRRE
FENDSANEAFIN TS, BEEE RNA D FOMEIL. £MBZOREIZESTOHIDOHEL
T BIEOBEEBRALICHTEEL RNA TH/00 —%# 5 HHTEEZSND, —AT.RNA &
FERIFELLTERIET B0, WELBRTARNE[EINEIN TS, ThiE, EhoT
L) RNA B FZHIBATRAMZEICHKIRIESBMEARICIMA T, RNA ZEARRNDOBERTICR
Z(THESODMBMLET N =R TLOEELEEZOND,

AAEDRLWNE AFELGHKREF DORNADAILADREEEFFA TSI EITLY. Be
RNA R FENENDFHRMICRIRTE. EAR~DERIZHENT-FH RNA DAILARY4—%
FHTHEIZH D, =BT RELTNVSRILFTHE DI AILA (Borna disease virus: BDV)
[F. YA FRE—AXED RNA 277/ LIZHE D HEHRRIEDVMILATH S, BDV [FHfa%
THHRRETHEVSMDVAMILATIEREONGIMEFEZF->TULVS, AFE T, MifE&IH
[T5BDV DEEELFHHRED AN X LEDFLANIILTHEATSLET, MR TRNAZRHAIC
REALSESEMERDOEEREZBIEL -, T, MBIZHARL-EHRZ BDV FEEMEICRAT
BTET, TNETITHELVEAIA RNA DA IILARYZ—DBFEIZHREL-. KAAEDORKRBE
(&.BDV OFMEFIALIZVRIAILRBIEDFHEILIZH D,

4. AERR
1) RILFREIMLADFRRLEEBICREATIHEAR

HEHFEETIHYHRE RNA DAIILADOF T, MEREEHDGZELTHRET HI/1ILRIE
RILFIAIAREFIVIZTIDAILAED 2 21T THS. LOLEMNS. 2D 2 D RNA
AILADBIZIE, BEHKXIEWNDSDH D, FILYIIIIDAILARIZBT 5O/ IV AN R LA
ADBNAREEMHEMBEEDOSEEZFHELTLADICHL., RILFISILARIZET S
BDV (IS E M DEIELHFHRALAEIREL TS, COMBFLREHKXH D, BDV (LH
fARICHFETEDH—D RNA JAILRATHEEEZ DN TS, Fhf-b L. BILIREICH LM
fa#%IZH LV T BDV A3/ Ls RNA R EITHFE T AN X LIZ DWW TERE{To =

[ZLOHIZ, MEKIZHITEIMILARY /L RNA DENEEFBRS T H1=HIZ. /L RNAEE
TIMNADIRXILAEBEE SR (RNP) DRABTEIZDOWNTHENT LIz, BDV L4
BaIZ(X. #%AIZ BDV TEHRBFE DR YMRIEEY) (viral speckle of transcripts: vSPOT) BNEREREh
1= (& 1a, KE1), vSPOT (X, 7/ L WRIZTFUF4 /L RNA EEH . EHEDIZHDIY /L

BAUWE8RICZKY, vSPOT (VAT FUICEESLTEBINSZENBALMNELS T, F-., #%IE
AHELI=A HEDOMAETIL. RNP NBRBLIZIVOTFUICEELTULSBFNERRINT:,
BREWNCEIZ, DB EATIE RNP MR BARLELDIZEFN TN OHBEBALEEN LI EN TS
nt=(E 1b), 52, YOI F U RE R ZER WA HS,. BDV RNP [IXILATOTAY
(NZEBEEOTERMNEDFEEENLTIOIFUIZEALTWSEEZ DN, T, 28K
LD RNP [FHREEENEHFOILLEMNDONTZ

RIZ, HATF £ TORNP DS H SH4HE(ZDULNT. BDV O U EME (P) EB B EEET S
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O FoEEETE DNA B E T HEF . HMGB1 (High—-mobility group box protein 1) . 1275 B L T
W#{To1=c HMGB1 [E#ANIZEEICFETIELETHY.DNA OBEERENLTEGEEER
T DHEEEF->TLVS, shRNA AT HMGB1 /998 9 LR /oS8 9 I TlE
HOIFUICRETHIPEAENFEAIL. JMILAmRNA DEIBLAIILABEEICIETTHEN
FIBAL =, £z, 78T F U LIZEITH RNP OREHHIET T HIEMNALIEL DTz, SHIZ. &
MpaER W -HEA S, HMGB1 (X vSPOT ADH AYZESEEICRYRL TSI ELEM DD,
BDV [&/O0XF> L THOEREIZHMGBT LOMEBEEAZFAL TSI ENTESINT=,

L EDEMTIZKY, BDV IEHBEAZECTI/AIFUICBET HIET. RELIZS /LRNA
DRFEBEHFEERLZIT TS EEZLNTZ (K 1c), AATEIZKY., HBERIZE 5 —KEEH
RNA DL ELICEELTERGHMRNFONT,

BDV N DAPI M d
— H1. y0<vFLEFALE

RILFHEIANADZEAR
E{Li#¥iE. (a) BDVIFfERK
ZHBZIZCESNBR YRR
&Y (VSPOT; &HI). i
oM. BDV RNP(Z
$1BDV Ninik (F) T, 40O
YFUIEDAPI(E) TLE%E
Tot. b)) HHEBLHOD
BDV i & & 4%, BDV
RNPIZ#EKELEIZIRMT
BOA~AEEEFENS. (€
BDV RNPIZ#faE A% EL
T, aA7EXRrUEANLTHO
IFUIHERTES.

c DNA

Core histones

2) RILFIA4ILA N mRNA DFEEELBERBEADIUOTITL—avICBTIHRRE

A=EOMERRIZEKY.BDV OEFRIIIVOTFUICEMKEMEZRT CEMNRELINELS
fzo —AH.BDV ZVAIJLARNYZ—LLTHATH=HICIE. BDV BENBEEEBKICEZ L5
E(IDOWTKYFEMRICEBRTIVELHDIEEZDND, T2 T, BRLHMAIZEITS BDV 7/ LA
DHFEEHRRKICDONTHRETE T o1, BDV DT E LR A L FLEEMAE KLY DNA ZH#HEL T,
DNase 3%\ & RNase SL¥E#1To1-DH(Z BDV HENTSAY—ZHLVTPCR 21T21=. TD
#&5R. EbEBSK OL #HRE. 293T MfA7% 5T X K MDCK #EREIZ35L VT, DNase B340 BDV
DNA ARSI T=(K 2a) , — . Y ILEFE Vero MBS UNIZS5 Y C6 A TILREZRSINE
Mof=, F£f=.BDV NEELI=T O RMWIZH VT, BRF%4%9 30 HBE XY BDV DNA BNELESH
BHIENHIBALT-, M AT OFER ., RS- DNA [ BDV mRNA Z&H [C{EY HEh TLNVS
ZENBELMELEST= (K 2b) ,

RIZ, BMHEEINT- BDV DNA BEBENFETIEDEON., HAIWNIBES /LIZAT
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FJL—aranf=t OMNERLMNT B1=0IZ, Alu-PCREZFU =T & 1T o1=, BDV i X
M SHELI=E4% F DNA % Alu B25ll& BDV IZHRMETSA T —TCIEIEE1To1=. D
FER. %30 BEKYEEMN\URARE SN, BDVDNA WNEES / LITAoTIL—3
DENTWAEEEEMNTRENT-. 51, novel Alu-PCR j%¢& inverse PCREZRALNT., /4K L
23115 BDV DNA DIEEEBITLI=FER. 1> TJL—a>r&nf- BDV DNA [E, Z®D 3’ Kif
[Z poly A #RE2FIZHLTHEY., ZLDEFHTS AINRIELTWASIENHIBALT-, 1=, —EBDED
FITIEZOEKRIGIIFENLTRRYRLEIINH S ENER SNz, CNODERBERICKY.
¥R TEEESINT=-BDVmRNA [, BEDL MOV RARY Y (LINE1 BE) DERIZKY . BES
LA TIL—arahbIENTRE SN (E 2¢),

—H.ITRTCDEREYMDYT / LT —IN—REMBFTLIFER. ERZIEILHET HELDHEL
FEICHELT.BDV D NEEGEFEERMEDEWNEINFETHENHELMELDTz, DT LI,
RILFILILARNA DHEBEBEYS / LANDAUTIL—30 N BEDELETERIZKEZ -
= EZERLTWS, CHODIERIF. RILFIMILADFGREENBEES / LICEGHLEHS
HEL =T AREMERLTEY . BDV OF-GRE B OFEEINTREINT-,

a b B2. RILFHEIMILRDH
BDV - + + + BDV - + + + © HRREHE. (o) HELE
DNase - - + - DNase - - + - % Bk #AEIzZE T 5BDV
RNase - - - + RNase - - - + O DNA® E % . DNaselZ& %=
oL UTR MEDNAAOL, 293TH SN
MDCK#fifa CEEINT-.
293T N mRNA (b) BDVHEZEDNAIZMRNA
NDELEELHBLTHEESA
vero N/X/P mMRNA f=. (¢) RILFIAILAD
C6 X/P mMRNA mMRNAIZ#E# AT, LA
rS2 RARY 2 (LINEL) D1E
MDCK P/M junction RIZEYBES I LIZALT
JL—avEndEEZD
C Bornavirus infection ni-.
&
MRNA
f ~ RNP ~
Sure cDNA
N 7 N
Sers - S

&
Integration &@

\ Endogenization /

3) RILFHEIVANREFIALEFRVANINARGE—ORFKICRET5HARAE

FF=51L.BDV D45 /L RNAZHIRTHTSRAIRENP.LEAEEHIETHTSAIFDET
4 F2$8% 293T HAREIC B AT A ETHZ BDV AZEESERUN—RAD R T4 AR MiZHE
[CHEIIL TN, FCT. COHIMiZISATAHZET BDV DY/ LRNIZHEEEFEI—RTS
BDV RUA—DEAFKEHA A=,

[ZLWHIZ.BDV 7/ LRAIZEITD9 KB FDBAILLIZOWNTHREIEIT o=, GFP EnF
7/ LEDIFESFLREFITIEALT, TORBRMEZHEFLER.P EGFEM EERFD
RO IEI—FFEE (P/ M) ADIBAIZEWT, A EERFHINEMICRBEINDSIZENBAES M ER
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Y MDA ILADEELARETH A EMRSNT= (K 3a) . P/M [EIZ GFP &z FEHEALT=
BDV RNo4—MSEL SN T-#E#1 %2 BDV(BDV-P/M GFP) (&, /LD 5 XiFlIZ GFP EizF%
BDOO4ILA(BDV-5 GFP)&Yt.GFP DRBNENSL. REICHIZUREIZ GFP #HEHT
BIEMNTRENT =, T P/M BIfEEIL, 5 RIFGELBLTIYRELN EEEFDHEAMNARET
HHIELBHLNEL STz, EBIZ, BDVP/MAYA—DNKELFREDIFREEHERT 526
[Z.BDV-P/M GFP #YIORE LUV VDA IEIEEIT o1z, TDRHR. Liaded 8 v AR
GFP OERBMNEBEEHIVITKREREEEOHZHETHRESIN, N RETFOHFHRUERN
AIREARIZ—THHEMNRENT= (K 3b),

RIZ, KYSEN TREEDE THENT=VAMILARNYS—DHEIL % B1ZIZBDV P/MAY 42—
DHBEZEIT o1z FHHRBRIE.LUTD 3 ATHD. O WEMLEEENERIBSEDHIC,
IARO—7(G)EABAEF#I—FT5GORF DERIRVIZEREEAL-, @ HEMEREFLEF
SEBEDIC. RIAS—E (L) EEFRICHFEET IOV EFNERIBSE-, O K ELF
DEABENELIFE-HICM BEFERESE, OBLUVQNEELF DM Z BDV
(BDV-dGLL-P/M) (K 3a) (X, G Bz FZEERICHEIZT S Vero fiflaZRALNSIETERYLANA
BETHIz. —A. LEDTRTOEEFZHF DML Z V(LR (BDV-dGIMLL-P/M) (& 3a) (&,
GEMERFEEENICHRRTHMEZAVLTEIRLz, @AW &IZ, BDV-dGLL-P/M (&, &
EMEATOEGEEAERNTO A, FiRREEZHFTIRENIRFLTEY. NKEERF
R REICRINTEAIEMNTENT=, BDV-dGIMLL-P/M £ IEFEMAEIZHE LTk
RRENFERIN TS, U EDFHERE XY, BDV #FHALTEZEMENEL SIEMTHEHEEDO R
MNETBEZEFT R RNA DAL AR A—DERFMTOFELIZHIILT=,

LT - BDV ANUA—DERAIC DOV THEEZIToTLS, TNETICT.P/MEIZ7ZIAAE B
RIFRENBTHIHEIVRRTFI—ETHAIRTITAL U (NEP) B FEIBBALIZARYZ
—%1ERLT=, NEP ZO—FL TUL 5422 BDV K5 [FHEEETE NEP NIRRT B AR INT-,
B, 7304K B RIFREERBITHNSURDI YOI REANT, NEP %18 BDV X9 4—
DEBEIZDONWTREFZEIToTLVS,

Fl. AR B DR BIZTHo=HEETE RNA D FERHNICRITT 04— LEA 1=,
P/M [E1%E15(Z microRNA (miRNA) A T HERFIEHEATHZET. RNA A JLRELTIZHH
TOHEEME RNA BRI IZ—DEREH A 7= (BDV-dGLL-P/M-miR) (B 3a) , EARIIZIE.
miRNA-155 (miR155)Z3—RLTW\E% / LfEEER VRS /L&YY O—=25 L, BDV Ry4
—® P/M MfEHICIEALTZ, YN—RAO IR TAIRFEMIZKY . ZDT7F47 / LFEIZ miR155
Bo5|ZF D4R Z BDV(BDV-P/M miR155) Z{ERLL . Vero fIfA~DREEEIT o1, TDHER.
REEHMAICH UL THEL miR155 DRBEAHERIN ., I— VBN EF OELGFOIHREEEIC
HZ3ZENBLIELS T, F=. D BEEFICX TS miRNA ERHIDEALRIILTHY.
miRNAZH IR 5402 BDV ANREL-Y O RAWMATIE, 2—7TYMNEEFOHREMNETLTL
BIELRINTLNVD,
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® BDV genome X g
ﬁ N

e BDV-P/IM [X]] Foreigngene F——g——
Y ] 0 Y e ]

® BDV-dGLL-P/M
I O e . Y S —

® BDV-dGAMLL-P/M
I Y

® BDV-dGLL-P/M-miR X miRNA sequences
D—L
b BDV N GFP
8 months postinfection
Cortex
Cerebellum

H3. RILFEIAIAEFIALEFRIAMNILARI2—DOBR%%. (a) BDVRIZ—DEELFHEE. BDVS
JLDPEBIEFEMBEFOMIZHNEETFEHEALI (BDV-PIM). GEGFEREBESEDIELEDIZ, LE
EFADA OV %EH|>1- (BDV-dGLL-GFP). MiEnFHH|HZLTHRERFDFAMEREF LHESE
1= (BDV-dGAMLL-GFP). P-MRIZmMIRNAZHIR TESEINEHEATHZETMIRNAZHRIRTELN Y2 —
%L1 (BDV-dGLL-P/M-miR). (b) GFPHIR#E#ZBDV PIMO AL AERESE =T IR . GFP®D
R TP IETERSy ARIXKNAN TREIN TS,

5. HCFHE

AAEDELRBIZEL. BOVEFI L THAEMERNAD FER I TELHIMRNAY A ILARS A
— %R T HEH o=, L504-3) TRLI=ESIZ, ThETIZBDVAY2—DE KM DO BESE (T
BRI, RERMBELANILTIEH DD mMRNAZ R T HR02—DERIZHEILTLS, ChbHD
FHROEMIZEALTIL, BRICHHFEEFATHY . IERERDQTERLIZKIIZ. §HEDES
HHRBESAIXEEWNVICHABETESD, BDVER W I ILARIA—DERFELEWNSIBR A bIE,
AARDBETER SN, BGHETESLEZ D,

—7A.RNAZMIBN TR EIL T EMEEICEAL TIX. YO FUEREEFIAL-BDVD ik
R HAE DA TR o> TLVS, IRTE. BDV RNAARNPEL TN TR EIL T 2141EEthd
RNARDFICHATESNEHATVNSRTTHY . SERDBFEBELELEO>TNS, T HFEDE
ELHHHD. HRLHENTRR CEHI B XIHINELRERD—DOTHD, HE. BAK
[CHEDTHY AFELIRIZIEBBERERLENEEZ TS,

6. MERIEDRAE

RILFEIAILA(BDV) (&, HEHANMEEZEHS. MK THEERET S, COFMEEEML.
AR RNA DAL AR A—DRFEEBIZEELTz. T3 . DAJILAD RNP A0 F VIS
LTWBI L BIEDHLGE N HREDMARTIL, BMELI/OTFUICEALTREY. nREHT
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& RNP AMRZBIRELEICEN TN DHEARANLEIEN S EERL, BEHEDEAN T BDV

TILDREICHBFEINIAN_ALNGFEHETHIEETRLIZ, BDV XU2—DRAFKILIEHRIZTT

Hh.GFP OHEBENAIIVRAEIVSVEDBEOKNE BEEOHEMETOLEEL 8 vAIX

BEIHCIEZETR Lz, £z mMRNAZ R T ER2—DERICHLETILz, BE. 7IO/F%E

PETIRT)SAVVEBEFERBALEZRI—FEEL. ERAMIZOVTORIFZETO>THY.
=R BEEV)T7—LICLEEGHETE D, S6I12, KRR XITDEFET. BDV O N EEFH

BET/LITATILU—FENBEERBLI-CEIE, BREZETHO=. BEY /LDHEE

DAN=XLX BDV OFT-HREEREEECHMREL 5L LEFERICHEHEL:

LY

7. EHRXE
A TENTEANRAREZECTHEONRETELGLD
DERX
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WF 38 R B A Sl

1. MIREBELR
PPRERBRE 773 —DfEHTE RNA SRAETER~ DI A

2. R4
PR S8

3. HIRDHLLY

WA LA RS (EFR, SRR 7)) S/ LICO—RFENDBEEFOFKERIL. KITa—Ka&h
BEBEEFIZEDT, £IZ RNA DEFETHITEISN TS, COKSEHIED =612, HEPAS 500 &
LOFHADEBET7I)—. PPR(pentatricopeptide repeat) EHE . ZELD@IZTHBIZE
BLTERIELRS / LBRAERIYVEALSHZHE>- O/ XFRXFT2EAEELEFN 1/50),

500 fE D PPR EAEIXZNENDBIDEFIEE DA IILH S RNA IZFEE L. UIBR. FRE. X
TS54205 3 LLIEEIR. HE DAL RNA 7O+ T I2BHh AT EABALMITHE>TES-,
FAED PPREBEIL 35 7I/EEMNSS PPREF—IJDH 10 EDREYRLTERINTEY.
HEDRELS PPREF—IDMABHEIZE->T, BIEFREML RNA 7H TE2—ELTEIKEE
AbNTWS, LHL., 7/ LRIIEROFEMNENGEFETRVWVEZEINZEF—TTHS20.
ZOES| EEEDHBRERIEE(THATH S,

ZITAMETIE. COEYMBENLEOED S FHREETHOMNIZTHEEIZ, TDHEE
RBEETE PPREF—TD RNA #ES DR, BELUY PPR EF—TJZ AIMICHEA LT
BHZET EEDRNARFICHEAL., VI 5 RNA SRS B RZHEFE T 2O DO E B DML
#B¥ELT=.

4. HEAR
A PPR EBEBE D F4EE
) ERFIFEMLL RNA VBB REL CTECK PPREBRE

9 15%M PPR ZEBEIZIX. PPR EF—TJDEHED (EMIZ. C KimIZHI 100 7S/ EEDBERER
HMOREEF—IVRNERS, COEF—TIE. FRINSFUED), FADUY), N)TRo7Y
(W) AS C RIFICRBFESNA TSz, DYW EF—TEMEIENTLNVS, DYW EF—TI1L, RNA fRE
(RNA TOIBEREDER) EDHELMLZHERBEEGRARNVEEINT 120 . RNARE DfREEER 1= L
BlEh TV,

ZD DYW EF—JDEBERIEFMGEMBITEIT oA, ERRIZITZFHIRD RNA YIETEERE A
UTHAHAZEFHLMILI-(GEX 2) . £f=. 12D PPREF—T. 1 D DYW EF—T THERS
N5 PPR ZEBE. CRR2, DfEHZEITLY. PPR #45 T RNA DR, DYW E5 TUIBZE4TSECS!
HENG RNAUIEB R CTHACLEABRERNTERTHIENTE .,

i) RNA ¥R (B84 % PPR EHE DL

WA WA RS TIE.RNA £ TC A U ICEHEINS RNA IRENZCRNEE S (FERKIK 30
. k3R 7 500 @) , CDEHD RNA IREEZRDIETHILARTEEFDIBRIFIELLSHE
[T B, Ff-. RNA LRI TOEEGHEROMTEVSIRETHHIENDE, TNER. 7 FHE
[CEB9 HRARAFERIZITHON TS,

WM TIE, AILH RS RNA FREDERGIFEEIZ PPR E B E TEIKC EABALMIZIE>TEAY,
WEFMETIRRIIREEFRINTUAL, EE, DA D PPR EHENEFD DYW EF—
IO, IREBEERARTHLEDRAEMNRIBSNE=A, AERR )TRLEEESY., LNDOHMD DYW
EF—TIE RNA FIEE R EL TRIKC EZBRICR LML TULV =,

5E., F-IZRNAREICKLELEHEELTPPR EHE(CRR22, 28) Bz FMICRIELT-
A, 2D PPR ZE B E (L RNA tIHTZEI< DYW EF—T7%2FL TV =, TDT=6, —E D DYW EF
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—INEYDREEEY. RNA IREBRTHOIUTREEENEZONT -, LHL., BREIToEIA,
4 EIRIELT= CRR22, CRR28 () DYW EF—ILEEIZ RNA LIETEME K> TLVSI L, invivo T
D RNA #REIZHITHHEEEIZ DYW EF—DFXRBELWNIEMNBALAIZL 1=, 1=, CRR22,
CRR28 0 DYW EF—7(%. RNA tIETIZf#< CRR2 ) DYW EF— T DHEEE R TERLIEMN
BSAMZIE o= (GRXX 1),

ZDIEMD ., AT RNA YIETIZEILITLV = DYW 24D PPR EEE A, RNA FEICHAS
NBESITHY ., eI ETLH G- DYW EF—JIEZTEIZKYBRMEEN N EHNA T
WBIE, EHIZ DYW BN ANEKTHIET. TET2—EH D PPR EF—T7DHTHEMIND
PPR EHE N RNA fREICEKKSITEIEL TEIENTRE SN,

i) fREHEEFRRRORERERFELTEBKPPREEHE

B HERIE(CMS) &l IS (EISFVRY 7)) BEFOZERICERET AWK THY.
EFCIXEREFIEICHE TS, CMS (L, #IERBEZF AL FIREEDEIGTILODEEL
NEERETHY. ZLDEYDBFREICFIRAINTINS, HIEDBEMDOZIZHELET SR
EERF(R)IZEST,. BEIFVRY T EBEFICEHCMS ORIFITEESN ., BHEARIET S,
Z0 CMS-Rf #HEERDAN=XLDOMFEAIL. EAEREYDOELFELLTEFTTEL #%EM
REOHEEERADETIVELTHADTHERRELOTLVS,

E, LOLDEYTIREREEGFIRIESN., ZLDIFE.PPR EBEZFI—FLTL
BIEDBALMZH STz, KM CMS DBAEMF THS BT & CMS 1 DR MERIERFTH
BRf L, FREBLEFTHAINIAVRYT atp6-orf79RNA DD orf79 DFEIBEINZ B ET.
BHEEEET S, 0O R D FHEEEREMTLI=EC A, Rfl X ato6-orf79RNA IZEEE L. ZDY]
BrEEEE T H LT, orf7RNA EVRY—LEDIEETRE. YIBISNT= or/79 RNA D7 fR{R .
D2EXMET ORF79 EREFWHIFTNAIEZBHLMIZLI=(GRX 3),

B PPR EH& M RNA #E & DRI &5 A

[FEAEDPPREBD AT 11 {ED PPREF—IMNEHL-BEMLEEEE DN, FhERN
BELSHEE RNA ITHAT 5, COEFIEERMNL RNA #£88ed. EREEEMT 5 PPR EF—J%
NENDOHE. BIUHAEHEITRFET HEEZALNTIVS, BEDHET. PPREHEELRNAL
DFERZTERMITRET B=0(Z1F 2 D PPR EF—IONRETHALHZENHMNOTL V=,

ZIT.2{A®D PPREF—IM b —ENEHNREREZ. HCF152 2 &8 -85t 3 785D PPR
ERB LY (8 20 ) . FNEFNDOEBAED RNA ~DOIEARIIME. F1EE(A.C. G U)~AD
RS EME N T HILT.RNA LOFEHFMENELY PPR EF—7. BLHIEEAIFE A GRL
PPR EF—7%REELIz, R, HEH LB LUV EREDEEET U Z1TLN\. RNA LDHEERE
ZFAIL. EEXRAICENDGETOTI/BICEREZEALL-,

ZTOFER.5 BRTOTI/BICHENT, BEERKBE D ERRE BRI LN TE -, SHIZEEREAE
7Ly, 52 5 BRFDS5. 3 BRTICHEL T, BEEEBEDERARE BRI LN TE . FHTIND 3 EFE
FrD72/BRICIKTFL T, PPR EF—7®M RNA #EAHEMNRIIL TLVD T EZEBAS ML= (GRX -45EF
HiFE. ZEfmd) .

Ff= DO DIER(ITEERMIZHER TS PPR EF—JZRIEL. TOHER. RLHUDY (U)IH
BT BEF—TTH.RNA LDFESICEKEEZONS 3 BRTDT7I/BILIERICZIETHHZENHA
SMMIEST=,

5. BCFHE

A.PPREBE DR FHEEIZDULNT

2000 FEIZHID TRIESNTAEMIFEDE S THAHPPREBEIZDOVNT, AARTLKD2H D
BERTE1To=CET. TN N FHEEDBEZ DML ENTEEEZ TS, PPR ERED
BIEEICEGEFFETTIONILNZ TOELEREZNLEHHMEBITLLRED
FEEICDE, KARHABPIZIHEL-FH(X. PPR EEHE D5 FHEE. EMIZHTH&E %
Hfifd 5 LT EEGMRZIRELTNDEEZA TS,
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B. PPR EHE M RNA {EABED R LR A

PPR EF—7® RNA & REICEAL TIXL£LE R A EM o1z, KX T RNA #EEIZRESNRIIZE<
WO DTE/BEERIET D EMNTE =, Chld, PPR EF—TH RNA #EERF A/ ELTHERE
FTE5HDEHEZHSNILI=EDTHY., FEICEELGMRILEEZATNS,PPR EF—7&&
PFETPREF—T7CAT7I/BE, ERE-E0EHEERICEO LOBEMER., £LEEERT
S5LTHEELGHMRETHS, LAL.PPREBHEL RNA LDOFEEDRFLAIILTOHOERE, BAZIC
BIF-EEDOERIIHEES -VIITIAIAV ANV EORREIZIE, AR EHMPICFBZETER
Motz Litd. A RARETHRKELIZLEEZ TS,

6. HARMLIFEDORME

MDA IWARSYT /LAIZO—RSNSEEFOERBRIL, RO —FShDEEFICE-T. £
[Z RNA QERRETHIHIN TS, COKSEHEHDI=HIZ, iYL ZL<D PPRAV /B T7Y)
— (35 72 /EN 515 PPREF—INDFI 10 BDREYIRL THER) 2D, PPRAV VB EFNE
NITBIDEINEFHE DA LA RS RNA IZFEAL. VI I/RE. AT 05  BIRGED RNA T
At T 125, €2 T, PPR EF—J7DEEFIE RNA FEREOREZRZEBHESMIZL. EED RNA
B IZHEE L. UIET T S RNA SRS B REMHK T 5L BMELTET -, PPRERNA DBEER
IFIEEICEHETHY . LML PPREZSIE RNA DEEERORBEFTHTHEH . KHFE T,
RNA & CEEBIMIICEBICE DO D TI/BERIE T S EITHLIZIEIEFHETE S, 51,
AKHFEIZLY ., —EBD PPR 2/ 0B D DYW EF—TI% RNA YIEEER THDHEEEFEAL.
FHIEMEFREREALBESES PPR AV NI EIESF VR 7REREEFHNOD RNA &
PIBLTWWB I LR ELBAL ML, PPR AV /NI E DHEREICRI T B IREF RO LB ELT=,
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. MIRRER

RNA 7/ LZERW=EBIEES D W - REDRRE
. K&

it B
5 EANE TR

BIIARICETARTCREATRLZVVAERTHY . FITHRITOAERICHLTHBDH THLY
EMEzRT#HAEERESORHZHE BLUHRABEREIDHEINEFN TS, £
CCAMETIE. RNALEDAMILADEHEIZEEBL. 1)RNAZS / LELTEDOHBHLHEE VA
IWRIZ—RERAERRSEEFRRA T RTILAS4TS)—EEBEL. TOHEMERA
WCTHIRMAEEORKEBE T 2) MEED VLT IOAILRITIFURT / LITEED
T440 RNA ZEREFIZEALI=TA20 RNA §IfNEEER D -9 7oA L REBEL . &
MDA ZRIET SFREVANIIREELDEREZBET.

. AREBR
HRIEE
Plasmid library MV library  Biopanning Identification

> > >

>
[vH | |

(Cvi [ ) xn
scFvlibrary

FE 4 ILADEEZFIALT= Virobody 54 75") —BF D LR

AR VAV RICT—ARERAEF R TS EEFHNRAETARTILASATS)—DIEE

BEILBBIANILADI)N—RAD IR TAIREIZKY  —REHUE (scFV) ZIMILAEK
mHEBELIZERRL. D DOTEERDIMILAE M ZHRR T HIEIZED T, scFv HEF->TLY
HEEMERNMEN LT EDENESEMEICOARESEHFMEMFELI-, £ T,
ZOTH/A0—%AL. IMILRIZ scFv ZRRSEEEHFHNTARTLAZ4TI)—,
“9AIJLA(Virus) + Hi{AS 4T S')—(Antibody Library) = EQRFT 454 7 S!)—(Virobody
Library) "#1&%£9 5,

BRI, FYBHEEDT WO scFVIBTRBB VM ILASATS)—%REST H1-80. KYHE
DERWISAIRSATS)—DRBEEE NVN—RDIRTAIRIZEDDAILAL A F 21—
EERBILTIDELH 2. KEDSAT—2aV RIGIZKDTSRIRSATS)—DHE
FTIE. BHETHTSAINDEBDEINEL, FAFICARERLDTH=. TZTAIT7
— DB ENEBRZ RICEFIRALITSRIRSATS)—DBELDRAKEERA 1=,
ZTORER. COBEETIE. EBICHELI RELTEMNET ZTSRINEERTHIEN
AlREE Dt — A MEDMBEAREBAILN—HBEERAWNEYN—R IR TP RIC
KBV ABURIEIEBITIERVNIETH o=, CORRBERRT S0, FHEIFERT7HR) A
S—HEHERBESBTT/IOAILRA(AD-TT), RITIEEIERT7IRIAS—ERKRIIL =T oA
JLUADIs#k (DIs-T7) L. Ad5-T7. XIEDIs-T7 % 293- o HisHHRD 2 RR 8 . C D RRELEHE
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AL I IL AL CDNAET7 TOE—F—TIZHDVAMIRAEBEARKEANILIN—TSR
SRENSURT92a0 L, FDO2H#IZVero- a His#lifaZ Nz 1=, FDFER . LRAF1—%)
F(FKRIFIZMELL. 1cm2$H1=Y1x10*TCID50 ELNVSHAJILREEIZZELE-=,

BB IMIATARILAS4T3)—h o DEHENRAERY)—=2Y

FEREREFZBEAR(EGFR) . RIFAEFFUICHHT HEEED scFv . TNENHBD
ARG I LIZHEALIETSASREBEL, SOICRIBICIIREBRNAIV/IVE (GFP) %, %
FIZIXTFBENLF /NG (DsRed) F, I IILABEMBIZE VTR T EELSIZHKBE 94
WRE JL~FEALT=, ZLT. £ TSAIF(EGFR: 2AEXFU)%&1:1H51:10000%F &
TEAL. Lk A THELEZVN—RDIRTAIREIZTTHRE VM ILAEZL A ¥ 21— 1BIES
Bz, TDEVAIASA4T5)—% EGFR HIREZ M (£ FELEHAE MDA-MB231) ICE %
BRPIGTNAF N T E T2, TOFER. 1: 105D S54TS5)—TIld. MDA-MB231 #i
REICHEWTILEA: GFP RIRLMAR AL EEIN=H, DsRed HRIRZHESHIEMATXRS
NNz, —AH1:1000DFATS—IZEWNWTH, 1:1ELERBEFFE(CDIEM 1253,
GFP RIS (TR INT=,

RIZ, GFP RIBLHBEMENREONT=DAMILRATS—I &Y, 94J)LR RNA Z[EYRL.
RT-PCR :I2&Y scFv BiaF£EEL. /O—=2 5% scFv BIEFD—I I RETH
t=o ZDHEE. 1070—2h 7{8H EGFR scFv THoT=. CNOLDFER LY, AEXFF L%
NLTOHBELETEMBIAMILADHIZ, 1:1000EWVSEET,. SKDEEENTLS
EGFR ZNMLCOHRERETIMBIMILRL, TDIEM S F EGFR ZRIEL CTL\SESHIE
TONAFINZ VT ICE-THBEICH B TES I EEMERELT,

L RATRHRFELETSRAIFEE X LY., 41X XGeneservice LtdM bRt TLVBER
scFVE R TATI)—1ES4T3)—J%&. ENENHBIAIARYT / LITEALIZTSRERS
AT —EBEL, 1EJE AL BB Y/ LscFvS475)—H A4 X 1L, $15x10°TH
2t ZDTSAIRSATSY—DOMBIMIVASATS)—HREEL ., b MEREPancIfiiE
[CREI B TNAA /IR T ETolz. LOLEAS ., BE SN IzscFvi A DFFNE LK
BRELTHEET BIFEBLIEEMN ot FCT BN F—OFHEARMM) B DE
B L1z=cDNAKYscFViBIZFSA TS —%RABL. CNOERTTDIHMBIAMILASATSY)
—IZKBNAANR=ZVT BEHFERNRADOREERA TS,

MREE2

) A~FEA
*I;iﬂlzgaz; s oy 9%*. miRNA il 7 A LR

aarr @ : @
: mIRNA @

miRNA (= 4 3|} ‘ BHE
. BSR EHMH | Mf AAAAA

P VWA,
oo W TIRNA L WA A X
[ W l\. :
7 I R DIEGERENT T i B5R HBIHNCL B U1 /&ngﬁ

\ L DHZat ) o SHEDHE

JE~ A 7 1 RNA OFe:% 5| H
U 7o JB R B 7 A L ZPRVEBRFE O ARG
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AN A EEENICHIET 5T/ /ORNAGIHHIETER DS =7 91 L ADIEE

HAEMAPICEWT AZ-IMILRZFIALTREZEETSEVAIVAEEIZET S
AIERERTATE . BLUERKRABROITBRIEBMICITHONA TS, SN, DAMIILADKREF>TL
HEMRIC % EEBATEBELEASIEERSIEIEVSTE (BB RHEE) 2R AT
SEHLWVEAREETHD, MEET V=T IA4ILALC16mS [, BSRELRFIZTTIL—LY
JrEEARLNA, COEALILMAELLGES=0. EEMETOEEENZLIETIELT
WA HJIEDIFUKTHSD, —AH.BSR [EVMILADFHHLEITTIEGL, BEEAEEE
HFEEL TSI EFRHLTE R, T &Y, EHETIE B5R 2HIT T 505, IEEHMAR
TlE B5R ZHBILAEWNKSIZ LC16m8 #HE TENIX, BABIEE AR EICLIMESRMN
BLEWREMERRBA=IMILABEIZEYES,

FCT. EEHASEMRBIZET5<420 RNAMRNADHIRIOT741) T 1LY,
EEMRICERT, ME. BEE. BRUAST/ —ILEDOEMBTREREMETLTLS
let7a miRNA [ZEB L71=, HHEEH#RZ ZZRALVT, LC16m8 MM LZFNDZER B5R EIZF%E
SELITRESE=IMILALCIEMEAIZ, 2R BSREGFEEHEAL. FDEEFDN 3 I
FHER 7815 (UTR) IZ miRNA OEMELS (2218 &) Z4EIEYRLTHEA LT,

Z O let7a miRNA HIEMEFER T UL — T A )L AL, letTa & FE T Hela #A2I1ZFH LVT B5R
DHEBEHIMETL. TOVAILAIEIE LM RIEBSRELEFRELCIEMSALRIEFTH
ofz, —HletTa K FIF AS49 HIE TIL. BSROBEHIBF L, TNITHEIDAIL R EEEZ MR
SRDEEARSNTZ, IBIT, letTa NHEE TEHEOKIZEMESIICERZMAZIHE.
let7Ta OFRBICEAHLTHADHBRTRFD VAL AIEIE - FZMEMRERLI, F=.
Hela #3® let7a % Decoy RNA 2k > THEMIZ/vI R D LTz Hela—letTako HHEE~ D
R TIX. let7a FI] Hela-NC fHE THIHI S 7= BSRD RN EIEL. ZNITHESIDAILR
e M RERL

LLE&Y ., 2D miRNA HIEIE S A )L A TIX, let7Ta ¥4~ 0 RNA HlE#EIC L HEEFH
HAFEFEFAL T, EEMARICH TS B5R RIRILIFISN DA, EHIFETIE miRNA AVE
TFTLTWAD T, BHEMNIZBREXRIRT HIEFIHALE,

BYAJORNAKIEHEIER D VL =7 I AW ADIEERER £

5 x 10EDEMNERBEMIERBAPC3 ZREFEX—FYVRDOERAIO K TICHIEL .
FOIEEBEREAE 0.6cmIZEELI-FE. 10pfuD™H(IILRAEEEANICOB.3H.6 HE LS
it 3 EIHRELIZ (K8 5 L), let7Ta miRNAFIEEIEER 79> =724 )L R (LC16m8 A
-B5R7./LG) [ . LC16m8 D

BB TBSROVEEET 2L T g

2 (LC16mO/LG) . B Uletla < 2m0 .
mRNADRIIESIICEREL G5 150 ol 2 e

D9 A4 )L X (LCI6mMS A g 1000 ~+ LC1BmBABSR lelallG
—BSR|et7a mut/LG) tlﬁ'%(:s ﬁﬁ IE 500 <+ LC16m3A-BSR lef7a mu/LG
NI AER LT (H1 % NENE N

E)Yy. LA LAHEMNS.,

LC16mO/LG, X [ELC16m8 A -

“B5R.y, mi/LGEE 5 TH R T a0l i et e

Tl&. AE60BRETICEH € | || + LCIGmBALG
RAERDIE->TETOT b o [ T iCiomaporiozamanc
DAMRELT, ERISHL S ) I
LC16m8 A -B5R,,,/LGIX. & & "

#ﬁGO H f&f 5 IEEP 4 17_50)7'7 ° Dayzroafter ini:::)tiﬂn m
RAZBVWTELEEBDELX

MEREREIN, 100%DTHAN 1 BxPC3 HE~ 7 R Tk D0 ™ A /L AP E
EELTOVE=(ETT), (B ; s Emm g, T A1Fdh#R)
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RIZ. ZDBxPC3 #HE<

HAIZHLT27H.528% LC16mOILG LC16mBAILG
(TSI EBRELT. Y ; i s 14 A
A IVRARRE - 1EE i E IER
BMICE=Z42—LT,
LC16mO/LG & LC16m8 A
-B5R, . mt/LGD ST IR D27
TlX.27B&IC2BDEE

B TOMILRIERENRES

. 528 % EEREZAICHE
DTIAIILRBREFEML .
TRIZHESRBBARERD
[C&-THRTEL=, THIK
LLC16m8 A -B5R,,;, /LG®D
BEYOATIX. 27D
DAL RIETE (X BEL-E
HEOAIZERBL. E£IC
EBEMNERLEYDIREZS

. EBHBICHITEIM4IL ps2
A IFROSnGEh oz, &

HIZ.52B R DEBMNEEX

LIz RIZEWT,. 214)L
AIEERITHELTW = (E

Bioluminescence (P/Sec/cm?/5r)

2y, B2 letTa fillfHl v A /L2 OGRS B GENE
UEDIRELY . <440 (B A N A, BN LY 7 =5 —F

RNA %llfﬁﬂ'77°/:7'74)b1 %%éﬁj—é@f\ 77/1)/1/7\&5‘ 27, 52 Hf(ﬁ@
(4. EHIIE Tl B5R %3 B % BxPC3 iy~ 7 AKND 7 A )V A5
+2h . EEMIECIE B5R ALY T7 2 ) OREIZE - THRBENICTE
ERBELIN-6 . BRAIE =X — LT, WA NVAEIIREITELL,
BERMICLIAESNE REFEDARN D & AR
LtEVWREMHERNLIEAT:
A ILAEIE ST,

5. B
HEREB1ICEALTIE, U0 EEIZKLTS0NIREDEMETHIH. FEICRIELRE
FORRAREEAEHBEATRNEL TSI ELY ., FNLIESEDOERELTRYMBAT
W —A.HRIEBEB21CEALTIE., RO BEEICHLTI00%DERETHY ., S RILER
KRICAERFICANE=MEALRESE S,

6. ARMLIFEORAE

HAMEMESORPZEER LUFHRAEEDHIZEIEL. RNA LV ILADEEE
ERTAHIENBMTHD, T RNAES /LELTEODBEIERBS VML AIC—KREHE
EFRRSEEMATARTILASA4TS)—#BEL. FRIAFEEDORFEZBIEL, 52
2.TOZTFOAIRDTIFUMRT / LITHEDNDT A0 RNA ZEMELSIEIEAL. EZia
DHEWIRTIHHRBIVANIREEOEFZEZBELz, H10RARFEIL. ES1T3Y
—DHERERICHMLI=D ., SAT S —F A B EICKYEITLIRD -, D DEED T
ML, E20RE X AEIERIHEITLTLVD, LC16m8 ¥kIE. B5R BIZFIZEEMNDH
Y, EEMBETOEBHENELIREELTIS,BSR [EV(IILRADHEHLZ T T, EBE
EMEELERLTINS, ZTT. AR TIK. VML RZE, EHIIETIE B5R 2RI HH. IE
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EHETIEBREZHBELLEVESICHEB LI, fifE. Bz, A5/ —<HREDEMBTHR
METLTULVS let7a miRNA [Z3EB L. Z0 miRNA DZRIERS| (2215 ) % BSR EBIEZFD
3 UTRIZHEALTz, COMBEZ DI =T I4ILRIL, letTa miRNA DIE T LTL\ SR T
(& BSRmRNA D MRS 5T . LA > TEMARILIERET S48, IEEMAZTIE BSRMRNA
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1. HARFES
RNA (2454 an R b HlEEE O S R B BB D 28

2. K&
BHE @it

3. HIRDHLLY
BEEROBFIFIEIZEIZEL T, RNA [ mRNA [2O—R&En=XYILAFRERIIEHRE TS/

BRERSIERICER T Z2TEF T I—nFELTHEET ., RO T tRNA [CKBIELWLVIRC DEREE
X BELGEREZEERTHLTHBOTEETH D, tRNA [Z&DIFVOREIE. o -7V
FARUREDEEMDOHEIZEYEESNTNSA, ZOFE. tRNA D7 FaARVIZHFEET IEHX
GLAIERA, ELWVARVDORBICEELRRENZR-TIEAHMBNTIND, $FIT.tRNA DT
FOARY—XFHIZHFEETAEMXILAURE,. aARVESERE LR SIZEHEIENS, OF
VOMBE (ELE) EFEICEL O TS, 5-HILRF I AF LTI/ AFIIL-2-FA IO UF. 5
IWESVEE VDD TIASVEDOTI/BICHHIET D tRNA D7 FIAR—XFBIZHEET S
BERXILAURTHY . CD tRNA DT FIARUNEFEICOR U R HLES T L TRAR
THB. DFY. 5-HILIRF I AFIVT I/ AFIIL-2-F A UF VRY—LIZEIT2EBES
BRIGICEWNT, 2o 7I/BBORMYAAEINFITHENSEELKEEZIES>TLS, 5-AILK
FIAFIVT I/ AFIL-2-FA )M 5 fLDHILIRF I AFILT I/ AFILILIERRIZIE, ZF&
DER (GIdA & MnmE) A5 T 5, MBRIIEESAZERTLHIIENMONTEY., SBIT E
B (THR) L AMHEEDRERFETVOUDRDILRIIAFILTI/AFIVEDBRERKT S
CENHEESINTLD, LOWLENS, ZOFMGEHRIGAD=XLIZEALTIEHFEYVERESN
TULVELY, R TIL. GidA & MnmE D X #&#5E SRIBE AT S KA E TR DUV RERRT
Mo, HILIRFDAFILT I/ AF VLB RIGIZE I TOMBRORE|ZFMHEATIEEBHET
%,

4. HERR
v(1) GidA DL

AHAETIE, BEEFEE Agquifex aeolicus HE GidA DFERBERTEIT o1z, £ . GidA
DREERNICBTE2RERBEREHEEL. KBI/OIN ST —FAV BT —LEREIL
Ltz BRL-BREZAVTHRIEEHERV) =V LR, OO DEHET GidA OGS
BAHZEITRTIL, E,&Ei PEEICE S TEDRRBEZRELIZ (K 1a), ZOHERE.
GidA IZIXTSEVTT=UUXILAFR (FAD) R ELTHELTHY . TERBETLGHE
FAD M I7SEVIRFES ERGLE DA GidA DEMELITHAHZENBALMEL 1= (K 1b), FAD #&
BEMRLAEICIITBEI TEEICRESINT D ATA (Cys48) NFFELTULVM=(K 1b) , Cys48 &tz
DUICBEBRLE-ZEREZEEL., oA RBRBEEEKRZTRAL: in vivo FEFEEERH 5. Cys48 HY
AWRFDAFIVT I/ AFIERIGIZE TR R S THEBET S EF AL ALY,

HILIRF D AFILT I/ AFIVERIGIZIE GidA XU MnmE A B 5L, B R XESKER
BT BIENBESNTINS, LALEAS, tRNADATEREFNENHREERT IO, £i-.
EEoh—FDEBROHAEBFEMIZHEERT 2OMNIHLNTIELRL, ZETY IV TMER
Z1To1=EZ A tRNA B GidA LREEICHREERTHIEN AL M ELLY . GidA & MnmE SRS
BEAKRIZENT, GidA BSEIZtRNA EDFESIZEH BT EERELT-, GidA IZIEEMSE I Z &
IDELT-GEGIEREMBIEAFELTEY . ZEKEMH L. COEBEMEEA tRNA LOEE
[CEADHAIIEMNBALMNEE Tz, CNODEERMNS., B R EIBIEICH LT tRNA D7 FIaRY
—XFBEDIIDUN, fE(CEE 45 Cys48 MIREICEBEINDZENFEEIN, GidA BNFID
IWEEARBRLBUDRIGANZXLTIIDUD 5 MEEMHTHIEETEL,
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FAD-binding

L X
domain GRS

1. GidA D#ERIEE, EHHEIE (a) EEMEERL D FEMIEE (b) ER9, FAD
DNDISEVED EIZHAIET 5 Cys48 Ml ZE THS,

(2) MnmE D& &2

S EWFEVE Thermotoga maritima 3 MnmEZ KR8, fEREL. TOERBETREL
1=(E 2a) , BEBITOFER . MAmE [X=DDFAA (N KifiFAS  ANYAILEALL  GTPase
RAS) DOBREINTEY N RIGRAMVENLTZERILT HIENBLHIELEo T, SRR
EOHERMENS. MnmE D Z£/K{ELTz N RIGR A/ DEEIL, THF FEEED 21— ILEFELLT
BIENBHALMER STz, BEFFHMICHENLIER. N RKiGFAMVELTHARET H0 FERMT
EIZRWIL IR EINTEY ., FOILINMIBBVEFZRENBEINT=, N RiFRA(>
MTHFEAED 12— IILEBLILTWNAI L, E5I2, HILIRF D AF LTI/ AF JLILIESRIZIX THF
FERDNRFBRELTHAINSGILEHET L. COBEFEEDERNDILARFIAFILTS
JAFIALEERICRIFAESNS THF L EYTH I ENHE SN, ZZT.BERMEITLOT,
MnmE [Z# &L TR MBEEZBFTLI=EC A, 5,10-AF LY THF RUFD N BEMTHS THF A
BHEIN, CRODEERKY ., DR AF LTI/ AF LB IEERIZIE 5,10-AF L2 THF HE

a b

N-terminal domain (Mol B)

Helical domain

N-terminal domain N-terminal domain (Mol A)

2. MnmE D#5REE. (a)MnmE O Z2& #EE, N KiFF A ZN LTS
EFRIELTULVS, (b)5,10-AFL > THF EDFRE {ERERL,
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BELTHIRASNSZEETRME L=, E£1=. MnmE DFEGEZE 5,10-AF L2 THF 28 B RKIZZMS
. EERDEREEERETDELLIZ(E 2b) . mnmE RIEKBRAZEEHER= in vivo 1B
FHEBED D, 510-AF LY THF BEIZRET 2RFEINTIZVDUERED WILRFIAFILTI/
AF IR AR THAZEERLIZ, 122, COVDUFREDZENL . RERBETIXBHSHIC
HoTHbT .. TNRBAFSEHDORELREETHD,

(8) AIWVAKRFIAFILT I/ AFIVIEIEERIZE TS GidA & MnmE DRE

CNFETIZT. AWILERFDAFILT I/ AFIVIEIESRIZE S GidA & MnmE (FEEARERKT
Bl FEREITHEOT AIRFIAFILTI/AFILEDERIL 510-AFL > THF HED A
FLURZRETVOUNOEBRINDIZENRESNTIVS, LHMLEHAS, 80aIZLT tRNA 7o
FARVAXFEDOIDUIZ, SOLSEEEICHEMELGAEEZEALTOSIDOMNEL ST HE L
BASMTIEARL, KFAEIZE 5 GidA & MnmE DIEEBEEREITMN S, () I GidA HYtRNA &
DREERICEAbH B E. () GidA OEEEHEICEVVTFIDIILBARBRLEBLORGAN=
ALTOYSOD 5 fEBihdT A&, i) MnmE [Z 5,10-AF LY THF A\EE T 5 EABELMNE
BOTWS, CNLDBERICEDEUTDEREIT oIz £F . MnmE OEEIRLLICE LTI IS
DEB510-AFL Y THF BRIGL. 1SVEEIR(HIILIRF U AFIVT S/ AFILERIBRK) R T
%, RLNT, COASUFHEERD GidA DAEERGLIZEIESN ., DD UICRYRAENT 5-hiLR
FDAFIVTEIAFILOVO D ERT B, COREREIRILT HT1=DIZIE. GidA & MnmE &EDE
ERDERBETRETIVHEUINHLIN. REDLIAH, RELGESARBRNTEONTEDL
7. ZD@BBEFSRDOFETHD,

5. HCFHE

tRNA ZUFaARVIXFEHDAILRIDAFILTI/AFIILLEHICEH 5B FR GidA &
MnmE D EREERENZEL T, CNOBROBRIFHSMIL, HILLWRIGAD=X LFIRIET
ECEIFFHETEDEEZDONDS, LHL, TORIGANZALERIET H=HIZ(F, S5ITHA
BEEBNMVHETHY. 512, GidA &E MnmE EDEEAREESSICIZtRNAL ST =FESAKDE
EFEROMEBNTARTHD, CNFETICEESRBEEZBM I AL TOBRILEITOTERLL.
BEBRMICELE-BREGESHREREIEOATVAN, SELSIESHERMIERLIZRYME
H EERBEERETHILITE ST, RIGHEEBZBHALNICLIZWNEEZ TS, F-HH). &F
MITHAE TIL, tRNA DEEIAD=X LDFEBRIZHAZ T, ncRNA 4> RNP D#E BB ERETEHED
BFETH2=. LHOLENS, CNSICDONTIHERETIIERTELLOD ., HEEENEL,
BRILTHBBEEZRETIENEELEI 2, COAICBLTIK, YWD EHEEHTY=E
RTETHELT . RETRERATHD.

6. HARMLIBEDORME

mRNA EDIRVEREIZIX tRNA EQT7UFARVIZEBELWIRVE#ARDONS,
DI ARNA DTF7 U FARVICHERETAEMIXILAVEN, ELWaARVOREBICEELREZR
=9 TENHMBNTIND, HHIZ tRNA D7V FIARY—XFRIZHEETABHXILALRIE, O
FrDEZBELOREICEHIOT, ARV DRELELFEICEHLH>TLD, KK TIL. JI)L
AV VDU T IVASVEDTI/BRITHIGT S tRNA D7 FIAR—XFHICHFEETSE
EIXILA VR, 5-HILRXIAFILT I/ AFI-2-F A IO DR RIS A D= X LERAT
HEHMT. 5T S EEDEE (GidA & MnmE) DXiGHE REEMRTA LU AEEICE DL
T-ASRERETZ T o=, T DR . 12 GidA A tRNA EDIMEERICEH DI L. GidA (Lt ER
MIZBWTFIDIILBEREBRLBLUDANZALTIISODEMEEHTHZE . MnmE (2
510-AF LY THF MEATHIELEZBALMNIL, COREIZEY. HFILLWRIEAH=Z X LZE
RIETAIENHFELCEIEIFHAHES, SEIL. ChOMBROESARIESR. SOIZIX tRNA £
MA-=FEBEREREH/T. SOLELIBHETV. RIATIHELHD.
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1. BRRES
MRRELERY —LEERHEDELED T LOAZH

2. K&
RIE 21

3. HIRDHLLY

DNA /5 RNA ELTERBESNTEEERO KR (L. B4 7% RNA &I\ EIZLHE#H
DI EERECFRIRATBBICIVFIEISN . S REGRRERTET 5. TL T EER
BIEFERRAFHDSE. mRNAZ(FLHET D RNA DBEYLELLADEEE L., BRTIZHITS
FEROFIEIL, B FORBRZFZHMICHIEHT SHBELTHRETHS, RNA FEEF/NY
BRIOLSHBEERECFREDOAHICEFTEIERELTHLTLS I, ME-REZD
B RIGHREEEIZH UL TIE mRNA LD FIEES . microRNA EELICRNAFEE 2V VB DEE
DEEE->TIND, AHMEDRLLE, SO XS RNAKEELIV N VBDOEEIZLY. DEREY
DVRY—LEESREFIEEHERE L ZEET S LA . QR MRS R NG FER T HEgEE
BT 5ETHD.

4. HERR
(#RAPHE)RY—LEESRHEHEDOEEHBICRETIARDORE

AWM EFIRRIETIC. BEBATEEICZRBESIN TS RNA &2 /\V&RBD 22 /\VE
DHLEERRITZIR R C elegans TETIILEMELTITL, CNETEBIZEVLTOARESN TLY
= RBD 22/ E D rRNA RIBRAT O VU E N, SHBEEREMICEVTHRFINTL
BT EERMICEIBAL. RRICHEITD RNAFIERMAD T O T RIBOMELHOHTEHSMIZL
fzo CORBIZIERDT—EA—X WORM BASE [Z&EFSh TS,

SHIC, BHOMYPRE L., BRESh-MEEREFOINBIHAHI S EARRE LTS (MBT) %
BTHRERRIAANES 2O MBT ICEYYH THAEFBHMIC G1EY G2 SiNEEN. FHEE D
HREREHIIE D, ZL T, AMEF (X rRNA FIEBRADTOES U J (&, RRIZHLVT MBT (24
L9 HBHETIHRISN TSI LEZR R LIz, 2R TIL. rRNA FIBRMAILZFEE R LYHFT=ICER
BEShbENHMBNTLNS, COZEF, BERADVETIL RNA FIEMADEELEZOTOEY
DO DEHLENENSIZEEFEKRT S, T T AVNVEEEEBTHA IRV —LDORER
RITHBEOMEFEOEIE., TLTHRE - SEITRBETHLIEVSE SN STHBERSH LU LM
DIRBIZHELEBMARURY—LESHHIEHS R T LOFET D IEWIREREIL T,

COMBEERIT 5102, MEBAOEEMBREZRAVV - EBRROEEZAA. BEXKFLD
HEBZE T, WDR55 ELVIR/IMRICBTET DHEBER K TH o222/ 0 EH rRNA BIER{IA D L] B
[CWHABRRAVINIBETHY . TOMEEZEE TS ETHRERALA G HTEIETSHIEFEIAL.,
RERM R SNT= (F18&2), BEZDOH FHREZHIBOEEMBEAOTHETLTLS F
T=. C.elegnas LY IO T U3 snoRNA ZFEIFEL.. MELTLVD(E 3), SHIZ. CNFTEFERE
MIZDHRUNFEENTLV = U8 snoRNA DIERAREOST EELZMICEEL. TDHEEERTET
>71=,

(2)RNA B2V NV BIZ X5 MR ENLTIRE BRI IMEDO KRR

Hu 2 /B EIL. BEBEOHBRITECKEELTLS RNA SV /INVEBETHL, ChE
TORAEEFEDT L—TE#ECERNOHMEIZKY ., #EHEBEMNICREOA NS 3TED
I AHuB2 /A& (HuB, HuC. HuD)% . #iE R REF-NGF [C&U#EMRIZH LI 55V REl
B8 MAiaiE Rk MAE (PC12 #IfR) ITABFIFKIRIEHL.NGF FEFRETICLEHLL T MiFMia
ADHTIENBFEINAHZEANHIBALTLNS, SHIZ, £HABTHERENA SN S HuR (X5 1L ERE
LW ENS, HRMRBENICRIELAAOND 3 FEOMZHRFERN Hu 2V VE(X
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HRMEEEIZHIET E2RFTHAIEMNTREINTUVSD, HuA /XU B (FIZR mRNANEAL
TZEDNREIZFEENY, SHICITFRERET ZETHRBROMIBOEMREIZREASLTLS
EEZONTEY. Hu ZU NV BEIZKHFIERBIEEE O AR, MR O MMEEEEBRL M
THLETRHATHLIN. TR FHREBIIINETHMENZLI S/,

ZZT.Hu D poly(AIZHEE T HIE. TLTEHERAERIZITHMNTLVS polysome B ZFFTE
FTHIEMND, THu (FFHREBICEERE LS IEFTRIL =, S5, THIRHFHHEHAZDZ/RIED
BEDAETHYABRMEFEREICWHETHDIEVWSREREIL Tz, Hu LEELIL4FEEED
EF &L T PolyA binding protein (PABP)ME(F 5%, £ T. Hu DBEEEE PABP O 70—
TEZ. BRFABRESKRLBEERTINEINERIILT=, Cap HBEDRHEMNSHRBINDE
RAREESAEOERITIFROBFREETHY . AV /I \VEEREEHSWIIAIZHETTH5%
TIDBEEFIETHLIEHEL KL EHELEHZ<HD, TLT. HID OEEIVN\IEH LUV
cap 7HAT AT LEAVN-EILFEERERICEKY. HuD A polyA HBLU elF4A LDFEEENTL T, 3
REARESARLABEERTHIEEALMNITLIZ(BE4),

RIZ,HuD WAL IZFIEREBIZEE ST HOMNESIHIE, HEEMIEHE&RZERUNT cap—poly(A)
mRNA M5 DEIERZ in vitro THRIZTEAEREBRREEEL., BREILT=. 2D in vitro BIERR TIXEL
FOOYHRRFMERS A — = RAWBIRREIEERY. cap IKFHLEIREL R—2—2>
INVBEDOHRIBEIREICHBICEE T HENTES, microRNA (2K D ENRFIEEED BT E.
SEOILERMEZEZZZ . FECEABGCSESHBRUNOHBERERAVV-FRZALIORDEAT
BETHIEITERMILTNS, ZLT. COBRRICHFAER B IUBRLABEERAERHD 2V I\ VEE
MABHIET, HuD M polyA BLU elF4A LDFEEZEN LT, BIRARESARLMAE/ERAL. IR
ZIEICHIETHIEERR LIz, RIZPCI2 #ifaEH LU N1E-115 #iiaZ AL CTRIERIEMEILREE 7
ILFEREEDBEFRERIILEL -, TOHE. HUD OFIFREM e MR~ D D EIZi
BATHAHAIENBHELMNIGY  RENELLIEMNRENT,
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5. BCEHE

RRM ! RNA 8 EF— 7% D RNA 84/ 8E2T0—JEL. BREFETILAYELT
AW-MEIIE#EZFTDO -, LHOLEAL, TOBEIZENT. BRESMEICAKERNTEIF
EEBARL. FOHRBEINETERETETHoT= U3 snoRNA ZRIET A ENTE -, LT, I
FOEBEMBERAVEARIZEY. EEOFRESTIEASRNA ORI VT DFREEN P53 &
NLEMEESDELEESIERITIEEZAOMNCTIIENTE . SR EOLSILEFIE
U —ELTHBEL TLVB D EEEEDT-LY,

—7.FLC RRM Z RNA & EF— 72 FDHZEHEEEMN RNA FEE 2 1\ VB OB
EITo-#ER . KL EL. HuD NEREREREEF elF4AA BL U poly(A)EDFEAENL T, FHEREA
TRIEAIKRICEE AL, cap (KTFHIBIERZ{EHE T HEEHRL TS, BIEREFTIXA L RNA $£5
RAUINDEIZ&D elFAA TN LI-BNERBAR R ERB T 2O TOHITH S, Ff-. HUDIZ&LD
PC12 HIRAMD 7 LEEEREIL elF4A DREREITIKFET HIELALM LTz, COFERF. iES1E
[CHBRAVINVBER (BIR) HEBOFEEERLTHY . SEIOBRBELZCATIZLICK
L, ES #1240 iPS #liEZE A T CHRMIEAEMESEEFEDRED., RE-ETOAN=X
LNFBETEDLGEN G NHREREREABRDODRIEALDLEMNZEDLHFIND,

6. MERIEDRAE

EREDDIRY—LESBFIEEMBRSIEET S LA BIUHEHARERNGER
HlEEtEZE . Z2ICBEH S RNAREE IV N\ BEZRIELEHTHIILEBMELTHEEZTO>TE
fzo ZTDFER. FIBD AN LIZDOWNTIE, BEEETIEAS RNA ALV T DRE S D -HH
BN Gl BiTTLARNT BIEEBLMICLEz, AN Y —EE>TLNANESEDRET
BH%, BEIZDWNTIL, HuD AFIRBREF elF4A B LU poly(AEDFEBENL . BAREIRES
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RICHEE L. cap IRTFHIBIEREIRE T SRR L. MIEREAF TIXEL RNA #5532 /0H
[2&% elF4A ZN LI=BHERFAIEERBOHI-GIRIETHS. WTIDOHARTH, KEGFERIC
HBUDLWTEY. SRORERNEFEND,

7. ERWRXEF
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