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Abstract

PIWl-interacting RNA ( piRNA ) &, £EABICHENICRIRT SN FIEI— RRNATH Y, PI
WIRVNOBEEBEHETAL., RSZUARVVORBREWETSCETT / LAOTLEZEHE
LTW3, 3093 INIOPWIZ7IU—22NVEOBEANTEPwK, HEEARNAE
#HiTHBHIKIMeIX—V E VU A—EARNVHIZESATOIOIF U EBEN L TENOEE
WMELTVD, ESICHKIE, S5, PiwiAHIRNABHE FNxREEEFREZFHEL TWSDC
EEPASHICL L,

Piwi-piRNAIC K 2 #IHZZ T2 VOXF U RFERI V-9 3B =HIZ, Chromatin
Enrichemnt for Proteomics ( ChEP ) f##f &2 1T > &R, Piwi/ Y VX T &H4T Tlamin® o0
RFUADREEEOFEINABEEE Nz, & 5I2, Lamin DamiD-seqZ AL T, piRNADEH & 75
BRIVARYZET—RIZ IO F BN PiwiE & NP2 FH ICLaminDIEFEICFHEL T
WRZEZHSAICLIE. ChSOERN T/ ASRBEICHET S THEMEERT TS L ICH-
CHEMTZT o I&ER. PiwWiPNxR2ZXIBE €S &, TADEMMEERRANEML . TADRHEEERN R
DPIBENASHER Iz, BIRKRVC &I, FEHEEANBHOELE, JOIXF 0%
MRENCEE—BLTHEY, MHREANBHET / LAOEXBEZRLEMBEAL TV, C
hS DFEREE. Piwi-piRNABESHRABRABEDRBNEE(LEZSIERBCIZET. ATOYOX
FUORRERELTVWAZEZTBLTVWD, chsOMRARR. DD FIEI— RRNANZD
HEENLTT /LAOBEEFAAFIVILHBLTVDEETRT S,

PIWI-interacting RNAs (piRNAs) are germline-specific small RNAs that form effector complexes
with PIWI proteins to preserve genomic integrity by repressing transposable elements (TEs).
Among PIWI-clade proteins in Drosophila, Piwi transcriptionally silences its targets via
heterochromatin formation characterized by H3K9me3 marks and the linker histone H1. Recently,
we showed that Piwi forms a complex with Nxf2, a nuclear RNA export factor variant. Here, we
performed chromatin enrichment for proteomics (ChEP) analysis and detected a decrease of
nuclear Lamin association to chromatin upon Piwi depletion. Using Lamin DamlID-seq, we further
identified those chromatin regions which code piRNA target TEs are localized near Lamins, and
both Piwi and Nxf2 are necessary for the localization. Furthermore, Hi-C analysis revealed that
depletion of Piwi or Nxf2 results in the decrease of intra-TAD interaction and an increase of inter-
TAD interaction, specific to TADs which harbor Piwi—-piRNA target TEs. Interestingly, changes of
active histone marks were in line with changes in nuclear localization of chromatin, where
repressive histone marks were associated with chromatin conformational change. These results
suggest that Piwi-piRNA complexes promote heterochromatin formation by causing step-wise
changes in nuclear architecture.
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Preserving the germline genome integrity by small non—coding RNAs

1. HIREBRFROBE

PIWl-interacting RNA (piRNA) (&, A BRI 43 EMICHIZT 5/ FIEO—F RNA THY . PWI 20 BEEERERBL., MoV
ARV U DERBFIEETIETY /LADTEEE#HIZFL TS, 2aoPa/AIO PWI 73 —322 /B DHEMNTH Piwi (&, #1
HEERMAEEHTH S HIKIMe3 T—V &)U A—ERXLY H1 ZEHATOVOIFUEBEN L TEMOESTIFHL TS, S5I2R
3. =B, Piwi A% A RNA B HHEF Nxf2 A ARERBLTWNAIEEBRALMIZLT =,

Piwi—piRNA [Z &2 5% Z(T5903F U RFERD)—=243F 351812, Chromatin Enrichemnt for Proteomics (ChEP) f##7 % 17>
=458 . Piwi /9B V& ET T Lamin DYAIFUADEEEDF L MNEIFE STz, 52, Lamin DamliD-seq & FALVT. piRNA
DIEMERDBISV AR UEI—RT BT FUMEE A Piwi 5 KU Nxf2 K7FEIIZ Lamin OEEICHBEL TSI EZHLAIZL
o SNODENST /LB REEICHET DA HEMEREAT H1=HIC H-C BB ETo>-# R, Piwi © Nxf2 ZR#EEHE 5 &, TAD
MHEEERAMNEML, TAD RAEEERANFA T HIEABELMELE S, BIRENI S, FEHRER N BEHO T, yOTFY
DHRABEDEILE—HLTHY., MEAIREX S AEHITS /LD EREEEILEMAEAL TV =, SHODFER X, Piwi-piRNA & 1K
MPRABIE DR TIEESIERITET ATOIOIFURAEZRELTNAIEETELTWS, CRODAEREIL., M
FIEO—F RNA BN ZDFIEZENLTY / LDEEET A FIVIIZHIEIL TWSZEERET S,

2. MRERAEEOBE G

PIWI-interacting RNAs (piRNAs) are germline—specific small RNAs that form effector complexes with PIWI proteins to preserve
genomic integrity by repressing transposable elements (TEs). Among PIWI-clade proteins in Drosophila, Piwi transcriptionally silences
its targets via heterochromatin formation characterized by H3K9me3 marks and the linker histone H1. Recently, we showed that Piwi
forms a complex with Nxf2, a nuclear RNA export factor variant. Here, we performed chromatin enrichment for proteomics (ChEP)
analysis and detected a decrease of nuclear Lamin association to chromatin upon Piwi depletion. Using Lamin DamID—seq, we further
identified those chromatin regions which code piRNA target TEs are localized near Lamins, and both Piwi and Nxf2 are necessary for
the localization. Furthermore, Hi—C analysis revealed that depletion of Piwi or Nxf2 results in the decrease of intra—TAD interaction
and an increase of inter—TAD interaction, specific to TADs which harbor Piwi—piRNA target TEs. Interestingly, changes of active
histone marks were in line with changes in nuclear localization of chromatin, where repressive histone marks were associated with
chromatin conformational change. These results suggest that Piwi—piRNA complexes promote heterochromatin formation by causing
step—wise changes in nuclear architecture.
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