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Understanding of underlying mechanisms that discriminate transposons from
cellular genes

—Self-nonself discrimination at the genome level—
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FELTOVET . ARV RARY O BBFIEEEFCHEZHAL, £UH . RELE
MEZSTHWMEREZED LSRR T TNSDONERALMNITHIEFBMELTVET . ET
LEMELTL A am NI ERANBITEToIER. FE L. FSURRY UHIEIC 7B
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(EX):
The genome of living creatures is made up of a number of base sequences called “transposons”,
which can transpose or move themselves to new positions within the genome. Goal of our study is

to understand the underlying mechanisms that discriminate transposons from essential
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protein—coding regions. To resolve this, we utilized fruit fly as a model organism, and identified the
gene, DMGTSF1, as an essential factor for transposon regulation. Moreover, we found that
Zucchini act as an enzyme, producing small RNAs needed for transposon regulation. Given that
DmGTSF1 and Zucchini are conserved between fruit fly and mammals, the machinery and
mechanisms of transposon regulation could be utilized to develop an entirely new procedure on

genetic cures and regenerative medicine in the near future.
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3. HIREBM

EREMT /LR SRRV OBBRFEEOBRNCBEHELDD. BEEDOAFICW
BAHBEFHEORREERTEIVATLEE > TWS, ELVMEZINIE, B (EBFEICRETERE
FE)EEBD (FSUARRY L) ZHEICRANT 50 FHEEZHEA TS, EEXSH. CNETD
RTINSV AR U ORBIFI D7 FHIBELTATOIOTF LR DNA AF)LILGED
IED IR T IRERFIEEENBESNAE-TNS, LHL, AL TSV RRY UM
VARV UELTHBIESN, EQFFENFREEFETRBENHICELINETHATH S, BRF
RIS, SOV ARV U OFKBEIGICE S5 T 58 FEMNEBESN . DNA AF)LLEE
ROERNAEERICEADLIEFELELIZ Pivi EBEEHEMRIESNT, 2006 &£, FAZELEHOH
T IL—TM, Piwi EREHLEIEST D piRNA LB FIF-# 25 EE R D/ F RNA B2 %R
Lfzo REERBS—4S oY —Z AN H S, piRNA XMV RRY U DEEEYICHEL.
REGEEH(BRERESNTLDEOTH 10 BREHEU L) ARIESNT, £ BEFIES /LI
TVEVT LI#ER . pRNADKERD DS RRY UBIEEH/N—F BT EMN DD otz THhBE,
piRNA (FH#ZE 2T HNSU XK U DM Flbsn-EIIERTHS. LEZOND, Piwi BIZF
BOZEETIE.LMAMSUVRARYUVORENALFL, £HEHMEOERXORERENEIY
T1eL75, piRNA ZRIETHEERNT, EEVIVRTIE, REM VARV ORMHNA RSN
B, 5T LLEDBITEREEZEZHDHE. pIRNA BRSURRYUBHEHDH AR FELTHAEL,
BE-FBRHAANXLDOTHHAICHEET 2D TG, ELVSEBICESF-, £ITK
B I&. piRNA B U Piwi EE B DO 7 FHREEMBEAZENMYIZ. ¥/ LRNBE2-EB R HAIAD
“ALEERFETHILEBNET D EARMICIE. ETLEM IV PaoNTEANT. (WY
ARV EMDERFDESHEEDEL. (2) piRNA FIERALILDE T EY D X Bl #1E.
(3)piRNA-Piwi EREHESADIERAKE. ZBHLNIZT S,



H=X21

4. WAREE-FHE

23y oIy N\TNEBXOIEEME OSC (& piRNA > Piwi BEIRL. FEEICOUTILERER
R THEBERZ AT A TE B(Saito et al. Nature 2009), BIZEIIED RNAI LT RT292 30245
BEIFTRLEAFELI=. piRNA AR Y HIBEMIAT RNAI LBFIRRZXRITTEIRRRIE
OSC LISMZHIN K AR F U ETIV T RAFELGED /v )T 0 BEITITITEMNAIRET
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FURARUDRBICEELZEGFNI—FTHIEBEICRT HYVRE/VO—FILHTAD
ERETI. COBMTIIBEBDISORARY U HIEHEGRFENFONLATEESELHY . REF
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- Piwi EBE. ZLTOSC O &ZEAL = in vitro D piRNA £ & REILE L(F5H, 2D
RERFRELLIC piRNA DEERICEDLIEAFERYA—RT SV IUNERT IVIERLEE DS E
EEBENMERWV AL EMERRICE>THLMNIT S, Bon-EAFIcxd5E/70—
FILGAREERL, REFOHEEEREEELCHRRNBELTHENTL. piRNA £ & RIRRO MR
ZB1E9 . piRNA LD RNA B FEDEWNER D TE0 FHEZREET 50 . ERAFIEE
3% RNA BSOS RIS ME T T 5. BTICIERERE -4 —0ORNA D FOEESD
WMEOFETRALD,
(3)piRNA-Piwi & & A D IERAKEE

Piwi-piRNA EERICLDIIURRY U HRIHEEIED, CNFETIZ, 0SC »amdavNT
HIERICELT, Pivi B ICRET S LEHEL TLVS (Saito et al. Nature 2009) , ZZ T, Piwi
(239 BE/VO—F LK (BEH) AL RELMEEERZITL. piRNA A EEMEEEA
958D F (DNA £LLLIE RNA EFBEIND)ERTET 5. (DB THON-EFEHD/ VY
AL T FSUVRRY VEBOER N O—RFOEGEEEBLOHEEERANELLT 20 %E
ChIP A TERML. FSVRARY VBB OIES / LEERTT S,

LUEOMMNSQR)DEEEZERT HIET. SV RARY U MANIZER S . RRINFI S D H
% . piRNA DA B RLERRE . SsEHNHIELFE D R EXFE TEHLAMNZT B,
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— 73 —IZBL. HILSHUEU(CLE I R I 7 F U UERPA)IC TR T A EE 2O &
HEI5ND, —A. Zucchini D377 1) 7HREADS Nuc [F. DNA R RNA UIBTBERFMZEHF DO
EDFRESIN TNz, £Z T Zucchini AIEE R BICEH ST ET piRNA £ ERIZHF ST 5D H,
ENELREVIEESEZ N LU TpiRNAESRIZEAHLLDM ., #REET S &&LT=, EAZ[E Zucchini
DEEZHRMERRAZOFAELLELE T LA BERBMEERZENZRILRZOFEKR
B ELEHEL, ZITLI=, TDFER. Zucchini [T CL % PA [ZZ# 9 2 E M X EOLN T, 3T
RIS MR (X Zucchini D ERRRHICBIKCEE RS L -, T THR AL, HBEMAM OSCIZHINT,
Zucchini D IL{FEEMN SR
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RNA YIETREZ B I HL% Yobody. i |
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Zucchini A piRNA £ & fiE

BIZBLVT. piRNA §iERiA (B AR THONHRELEITIRELENS VARV Y
ZRUEEY piRNA [CEH#2T 5 FlEEEE T IL

RNA YR &L TS

LSETILERRLI=(E)(Nishimasu et al. Nature 2012)(Saito K. B AR FEYPFEET—9S3v
TIBFEE 2012),

— A ;SRR HIFIZEH AR FEIZDULNT, L= R . Maelstrom, HP1a, Spindle
E.CG3893 BIZFNEETH I LEBALHICL Tz, FHBHERERZBAZ 1T o145 R . CG3893 [L
piRNA A& RICIFBESLANWIE, BEEBETHAHI L, Piwi Rk awoa N \THD4E
BEICINVATHAH L, Piwi-piRNA B EREMEEVERAT 5 L. CG3893 AMHFD Zn—finger motif Atk
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VAR OMFZBHBETHH & BEERALML=, LI EDRETHERZET LD, CG3893
BE{LF% DmGTSF1 &an AL . £ DHERERRIT DR ZFMEEIZIEE (Ohtani et al. Genes & Dev
2013)3 B EEBLICENDI—T 42T 2 THERLT=(H) (Saito K. Microsymposium on small RNA,
Austria HAfFEEE 2013),
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piRNA £ & FEERIZE (TS Zucchini O RNA YIETE 140D FE R (Nishimasu et al. Nature 2012)(3,
Nature Structural & Molecular Biology 55 Research Highlights [CEWWTHBNShTHY . 5%
@ piRNA £ G BB IV TERLGERE THAH LM SN T S(Heinrichs A. Zucchini
has bite, NSMB 19: 1067 (2012)), CDF R &, microRNA & & R#Z&IZFH(T5 Dicer DFERIZPT
BT DLDTHY. REMEDBVHRLEEZ D, BT, MU RRY ADHIIZE< DmGTSF1 D3
RIE. B THEA Piwi-piRNA D/ 3—hF—53FZBALAIZLT-#i & THH(Ohtani et al. Genes
Dev. 2013), COMFZ (L. Nature Reviews Molecular Cell Biology £50) Research Highlights [Z#0Y
THY EIF5MnTHY(David R. PIWI s new assistant, Nat. Rev. Mol. Cell Biol. 14: 544 (2013)), &
BOMIVARY UHIEHRRICIHEENTEEDTH A,
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BEREFREOEUNIVET I TR BEHIEBBORTI1O07  BiREBLEEAEN
EONSETHDEDELFREABBENINETHEINTz, —H . BEEME/ N5 F RNA D EHTH
b, BEFEEREYTII/NSF RNA HICELERFREDAEDFHEAR T — A ERGICESoTE
OO TEELGREZR-TENHALNELG>TEz, ChIK ERFRBREDOEUMNIILETTE
RECRET B LD oz, I miRNA EFF(EN B/ F RNA [ZREL TI&. #RER O
ZBELTLRHMENTHY. BLEEDEREDRRELTHERRESN-FINBESN TS,
LAL. piRNA EFEIENS—BED /NS F RNA ITBIL TIE, AEMRAD# - BRI B TH S
EDRESNTLD LD DFMED FHRBIETHATH S, 7/ LRIDERENIIEIETLES.
TS ORETRIDOEB I DENDRORELRRTYTD—D(X, BREHD /NS F RNAIZED
EMEBERZDAHMTIOTSLEERMETLILTHY . ARRIETTORARICALET HHAET
HBY. ZATA4/R—=230DEILEHTHEDTHD. F— MO EMESITHENBEH N
ELAMBEDEEMHEZRRLTILND,

NFET. EBEZI—FTH5mRNAIZEL T, #iEREF 1O poly(ABLFIFIMEZDERGLE .
NFETEAUITHRINTE =, LML, FMSURRYUHERDEREEY L. FIXL£TOHRTET
BECEETEAFRERBTLTLADICKL ., ZDEEYDIEHRRNA BE. EEHIEE)I DT
[FHLMESN TULVGL KA L4 RNA KBIEEZ R UVZLI-2DTHY. $T=4 RNA (£
BORTLDFERICDOEMNDAREENE L FEMIZE. Fon=E0DNEISEE o EHH
ZTORFHRBOFEINHALNIGY. ATHICEC-EECHANETIRETHILT, TOHEEN
EYDE L OHIFRARICUMICEEEH-ZA TSI BT HIIENAREILGLEHFT S,
H-T. AHEIL. RNA AR EF. TES /LIRS EH. £EHMEARIBFOSROMEICE
I bEEZD,
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Drosophila.
Genes & Genetic Systems 88: 9-17 (2013)
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DmGTSF1 is necessary for Piwi—piRISC-mediated transcriptional transposon silencing in
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Genes & Development 27: 1656-1661 (2013)
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Kuniaki Saito, Characterization of the primary piRNA biogenesis factors in Drosophila
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