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Abstract

2aTaINIOMEICEVT, EIIEREE DD FRNA (piRNA ) EPWINDEEEIE, &
WRSARVYBENIATOVOXYFVZEEL. BERSZEIHFILTVREEZShTL
%, TOMNMEFTHBPanoramic (Panx ) l&. PiWilCK 2 TEN KNSV ARY VEBANREE
N, EARN I XFIEBEBREgglesslkFHNICATOVOXF U ZER TR EmMEENTVD
[Yang Y. et al., Science (2015)], BFEE S FPanxiCR T2/ VO—F Ik zERL, BESD
HICK > TPanxDHEEREFE L TINR2ZREL 2o NxRIFIIEFENICHRRL ., siRNAZA
WERBMEIZKY NSO RARY U ABRMEIEhE, ESICHEBGMITZEDDLH, TLTT
T—UHRODTLINZ NV EEBoxBRNAOHEERAZRAVERE (THYIUVT ) AT L%
EAMERAROMIEMROSCICHEEL 1. FLAINZNVEZEME L IENx2ld, BoxBELSIZ R
BLELAR—F2—mRNALICREEZh, LR—X—BEFOEBEERSZIH L. —FT. LK
—B—BEFLEOUHA—EARNHI®PHIKIMeIN S HEICKEBZEWERShBEA >k, T
. TLEINBENXR2IZ &K BDEERGIPEH I, EgglessiCHHKEFENTH > 2o AEDERN S, Piwi-
PIRNABEEHEIC KV BENAREE hizPanx-Nx2EE&KE, VJONFUBEEZNESTICNT VAR
VOOMEHZERBLTVWREEASND, TLT. LR—F—IBEFIZH FHRNA Polymerase
(Pol) IOBHELERITLEEZSD, FAAN-NRRORBIZEE R > TLENICHFENBDL
TVWBZENDA 27z, LAL, BoxBEIIFIETERIT AL OBRKERShBL 2122&H S5
. MRNAOHRRIEZHEEZELTVE DT TREVEEZ TV, ETHRICEVT, Pol IEEKE
REAFTHBPAF1ESHEN Piwi-piRNAKEFN ZEENFICEE IS LA RETNTVS, BE
. BEERISHIHFEBRNOPAF1EEHROBEEERFTL TV,

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 linker histone H1 and 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 addition, silencing by
tethering of Nxf2 is independent from Eggless. Our results suggest a model in which Nxf2-Panx
complex is probably tethered to a target locus through an interaction with Piwi-piRNA, and triggers
transcriptional repression by interfering transcription directly, but not via chromatin structure. In
fact, enforced tethering of Nxf2 decreased the level of RNA polymerase (Pol) Il on the reporter but
not seem to inhibit its elongation reaction. Previous report indicated that PAF1 complex interacting
with Pol Il modulates transcriptional silencing mediated by Piwi-piRNA. The role of PAF1 complex
on transcriptional silencing triggered by Panx-Nxf2 complex is under investigation.
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Initiation and maintenance of transcriptional silencing of transposable elements

1. HIREBRFROBE

T aNIOIREIZBNT., BEIIE#HREZ LD/ F RNA(DIRNA) & Piwi DEEKIE. NSV ARV UEEMIZATOSOY
FoEBBL. BEREEZIHILTWNSEEZONTLNS, ZDMHNEF THA Panoramic (Panx) IE. Piwi [CEK> TSV ARY Y
SBIEAREBEIN . ERXRAF)LILEEFEEE S Eggless IRTFHIICATRYOTFUERKTHEHRESIN TS [Yang VY. et al,, Science
(2015)], BHEEE Gl Panx 12X B E/VO—FILIAFER L. EEDHIZE>T Panx DHEEEFAREFELT N2 #REE LT,
Nxf2 LR 4RI RIFL . siRNA ZRAWEERITHIHIZEY RSO RV U BRINHE S -, SOIZEMGRBITEED -0 SLY
T7—CHEDTLE NEZ2 B E BoxB RNA DREMERERAWNRE (THILY) VAT LEINEAHIE B O MAaH 0SC I
BELZ, SLFE NIV NIBEZERE LTz Nxf2 (£, BoxB ER5ERIFLIZLR—4F— mRNA LIZEEIN ., LR—42—EBEFDEER
SEHIEILz, — AT, LIR—3—BIZF LD A—ERXRY H1 2 H3KIMe3 DA EIZKELEILIZRONGN o=, TT=. LS
N B & Nxf2 [Tk BERE R HNH (K. Eggless ICIEIKTFERI TH o=, LLEDER M S, Piwi-piRNA EEKRICKYIEEMARE SN
Panx-Nxf2 &KL, 7O FURBEEZNSTITASURRY U OMFZERIELTWNSEEZ NS, T T LIR—2—EEFITHITS
RNA Polymerase (Pol) Il DR ILEFRETLT-ECAH. SLHS N-NxP2 DHRIRICELLHS>TRAMIZHTELFELLTLBIEA LM
o1z, LML . BoxB BRFTETER T AL5BRRITREONENSI=2EM S, mRNA DBERIGEZEELTLS DT TR EEZ
TS, LITHEIZH LT, Pol I HHEERAREF THS PAF1 A KD Piwi-piRNA IRFHZEREING| (CBE 5§52 &M FRE SN TLY
%, R BEREIFHIBIRAD PAF1 58 KOBEEERETL TS,

2. MIREBRRAEEOBE FER)

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 linker histone H1 and 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 addition, silencing by tethering of Nxf2 is independent from Eggless.
Our results suggest a model in which Nxf2—Panx complex is probably tethered to a target locus through an interaction with Piwi—
piRNA, and triggers transcriptional repression by interfering transcription directly, but not via chromatin structure. In fact, enforced
tethering of Nxf2 decreased the level of RNA polymerase (Pol) Il on the reporter but not seem to inhibit its elongation reaction.
Previous report indicated that PAF1 complex interacting with Pol II modulates transcriptional silencing mediated by Piwi—piRNA. The
role of PAF1 complex on transcriptional silencing triggered by Panx—Nxf2 complex is under investigation.
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FEFRAE Piwi-piRNA [CKB RSV ARV U |5 41 AR FAEMESES 2018 £ 11 A
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