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Abstract

>33 IVNIOPEICSVT, BIIMERZ € 2/ 5 FRNA(PIRNA) E PiwiDEE &I,
BHRZ ARV BENIIATOIOIF U EEAL,
EERKBZENFHLTVWREEZSNTWVWS, TOMHMNETFTHSPanoramix(Panx),
PiWilC&k 2 TR NZ VARV VEBANREE h,
EANAFILEBBEREgglesskFENICATOIOXF U 2K T D EHEES TV S [Yang
Y. et al., Science (2015)], HFEE S EPanxic{ T2 E/ VO—F )Ltk EERL,
BEHMIZK > TPanxDHEEHAEFE L TNREZFEEL 2. NxR2EIIEBFENICHKEL, siRNA
ZRVERBMEICRY RZUARY D FBIGEE N, RERS —T >3 —Z AV IZRNA-
seqiEIC R BRI DR, Nxf2, Panx,
PWiZZNETNRRAF L EBEICRMNEE D NV ARV D OBEFEWCHUTWE, &,
NxROFBRIMENC K'Y NT >V AKRY > EOHIKIMe3N B HEN WD L iz, Sh S ORERIEN2A
Piwi-piRNARBBICR D RZ VARV VMBEICEEL TWA CEZTRRLTVWS, E5ICHEMLHE
WEEDD LD, SAXT7—UHRODINZ /NI EEBoxB RNAGHERERZA WV ERE(TY
V2N AT LA REAHMBEBAROMIEROSCICEBEL Iz, INZV/NIEZRE L N2,
BoxBELH| ZREFL L R—Z—mRNALICEREE h,
LR—R2—EBEFOEERKZENH L, —FT,
LR—R—BEFLEOHIKIMeID S HEICKEBEFRS BN 2L, T,
ANBLENxf2(Z & B BB RISHIHIE,
EARNAFILEBEBEREgglessICHEHRBENTH 2. AEDHERE, ChETEXASKTVE
"ATAVOXFUERENLIERNT ARV OMFH#EE, & —H LBV, DEPiwi-
PIRNAE SRIC & V) BHARE E N zPanx-NxR2E &4,
JOXRFUBEZENESTICEENICEERISEZEHEELTVA CEZTRRLTVS,
PIWI-interacting RNAs (piRNAs) are germ line-specific small RNAs which form the effector
complexes with PIWI proteins to preserve the genome integrity by repressing transposable
elements (TEs). Among PIWI-clade proteins in Drosophila, Piwi is known to transcriptionally
silence their targets via heterochromatin formation. Recent studies have shown that Panoramix
(Panx) interacts with Piwi-piRNA complexes to induce transcriptional repression of targets
mediated by recruitment of H3K9me3 marks by Histone methyltransferase Eggless [Yang Y. et al.,
Science (2015)]. Here, we identified a protein named nuclear export factor 2 (Nxf2) in Panx-
associated complexes. Nxf2 is specifically expressed in ovaries, and its mutations have been
reported to cause infertility. Depletion of Nxf2 resulted in de-silencing of piRNA target TEs coupled
with decrease of H3K9me3 levels. Enforced tethering of Nxf2 to a nascent mRNA causes co-
transcriptional silencing in Ovarian Somatic Cell (OSC) carrying a reporter gene, whereas it
induces only a slight epigenetic change on the reporter gene. In addtion, silencing by tethering of
Nxf2 is independent from Eggless. It is not consistent with previous reports suggesting that TE
silencing is mediated by heterochromatin formation. Our results suggest a model in which
Nxf2-Panx complex is probably tethered to a target locus through an interaction with Piwi-piRNA,
and induces transcriptional regression by interfering transcription directly, but not via chromatin
structure.
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Mechanism of region—specific heterochromatin formation

1. HIREBRFROBE

a9 TaNIOIREIZBNT., BEIIE#HRZEZ LD/ D F RNA(IRNA) & Piwi DEEKIE. BNV ARV UEEMIZATOSOY
FoEBBL. BERLEFIEHILTWNSEZEZ SN TS, FDHNEF THS Panoramix (Panx) I£. Piwi [ZEK> TSV ARY Y
BIEAREBEIN . EXRAF)LILEEFEEE S Eggless IRTFHIICATRYOTFUERKTHEHRESIN TS [Yang VY. et al,, Science
(2015)], BEEEDIE Panx IZH T HE/VA—F LA EERL. BEDHITK>T Panx DHEEFRARFELT N2 ZRELT =,
Nxf2 [ZER 4RI RITL . siRNA ZAWEEITHIHIZEY RSO ARV U BRIIHE Sl , RS —45 25 —%FFALV- RNA-seq
EICRDHIBMT DR Nxf2, Panx, Pivi ZZNEFNEBINH LB SIZRINEISh A NSV ARV U ORBEIFEWNIBTON = F
f= Nxf2 D FEBRIMFZ XY RSV AR > ED H3KIme3 DR FREMNEAD LIz, TS DR (E Nxf2 A Piwi-piRNA BRI (CXB T
ARV UFICBE S LTSI EERELTIND , SHICHMEBTEED DO SLFT7—UHED AN 22/ E L BoxB RNA
DHREBEEREAWVEEE (THIUY) VAT LZNEFMEHR KO OSC [THEELT-, AN ZU /OB EE Lz Nxf2 (X,
BoxB B ZR#FLI-LR—F— mRNA LIZREBEh, LIR—42—BEFOEERGENHILI-. —AT. LR—432—&EFLD
H3K9me3 DN MEICAETHELITIREONGEMN o=, Ff=. ANBE Nxf2 (CKDEE RIGHIFIE. EXR AF LI ERFSEE S Eggless
2R B THo - LEDHRIE. ChETEZLNTOEIATOYOTFUBBEN LIRS VIR U OG- — LA
LY, DFY Piwi-piRNA S KICEYIZHIANRE SNz Panx—Nxf2 EEKIE. VO FUBEEN ST ICEEMNICGEERIGERELT
WBIEETRELTLNS,

2. MIRERRAEEOBE R

PIWI-interacting RNAs (piRNAs) are germ line—specific small RNAs which form the effector complexes with PIWI proteins to preserve
the genome integrity by repressing transposable elements (TEs). Among PIWI-clade proteins in Drosophila, Piwi is known to
transcriptionally silence their targets via heterochromatin formation. Recent studies have shown that Panoramix (Panx) interacts with
Piwi—piRNA complexes to induce transcriptional repression of targets mediated by recruitment of H3K9me3 marks by Histone
methyltransferase Eggless [Yang Y. et al., Science (2015)]. Here, we identified a protein named nuclear export factor 2 (Nxf2) in Panx—
associated complexes. Nxf2 is specifically expressed in ovaries, and its mutations have been reported to cause infertility. Depletion of
Nxf2 resulted in de—silencing of piRNA target TEs coupled with decrease of H3K9me3 levels. Enforced tethering of Nxf2 to a nascent
mRNA causes co—transcriptional silencing in Ovarian Somatic Cell (OSC) carrying a reporter gene, whereas it induces only a slight
epigenetic change on the reporter gene. In addtion, silencing by tethering of Nxf2 is independent from Eggless. It is not consistent
with previous reports suggesting that TE silencing is mediated by heterochromatin formation. Our results suggest a model in which
Nxf2—-Panx complex is probably tethered to a target locus through an interaction with Piwi—piRNA, and induces transcriptional
regression by interfering transcription directly, but not via chromatin structure.
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