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Abstract

T/ LAOWABEFHELSDDENS, BBRF (RZVARVYY ) MBEITIATOIOXTF
VMR EEE BEDBRER T, —A T, BEREBHEERYYETEOEFORERBEICE
DTBRTHD, 3V AINIPEICS HBPiwi-piRNAEEEIE. piRNADELFITER & 184
M RZVARY D OHERNAZREL ., RZUARYORZICXFILIEE AR H3 (H3K9mM
) ERMETIBELBRELIEATOVONTFUEER TR ETHEERBENFTD, OB
#IBFE T, SUMO(small ubiquitin-like modifier){EfiNr@H TEETHH &2 RHL =, SUMO/
YORIUIZK2TL NORNT Y ARY >mdg1idk 100fZ A ERBENEI T2 2 &N S, SUMOEERIC
KBDRNTUARVMEHMRGFIIFEEICEV. £, SUMOBEIDE3EEER TH B Su(var)2-106 NS
DARVUMHICEETS, LALBAS, NZUARYHIIFIZEDZSUMOKEDEN X >
NIVEDOZLRBTATH S,

SUMOiZZ 122 NVEORBNRIEZBIE L. 3Flag-SUMO-T86R# & UF3Flag-SUMO-
T8OKZ R Kk Z Doxycycline (Dox)IC &k 2 THFERB ARESIZTEMBKRZEBEL 1=, 86FH DThrik
BEZArgBREH DV IELysEEICERL LSUMOZEAKTIF, RUT 2 UXLys-CICRDRVNVE
DERICEL DT, SUMOBEIEUZECBRRTFREET D, COBRRTFRIEEDHICE
LipFEZF O CEN S, BENBZSUMOBHBUNOREEN AREEZD, FV/NVEFTREICK
DTHEULEBRARTF REHRGCGKEMAKICL > THREL, BEEDNET 2B, ZHOSUMO
BHTMNEREL £, £LENBEFASST 3T aT/NIOSUMOZR > /NY ElEPoly-SUMOE
HEFEELBEVEENTVWE, LAL, RXOEESHTOKRA S, SUMOR Y /NUEREENSU
MOBMiZZ T TVWAZENDA 21z, BE. NZVARY MHICE +% Poly-
SUMOSEIDZEIZ DWW THEML TV,

Due to its extensive presence in the vast regions of the genome, heterochromatin constructed by
transposable elements (transposons) constitutes the structural and functional framework of the cell
nucleus. Conversely, the repetitive transposition and proliferation pose a threat to the inheritance
of life in subsequent generations. In the ovaries of Drosophila, the Piwi-piRNA complex recognizes
nascent RNAs from transposons using the sequence information of piRNA. It forms highly
aggregated heterochromatin featuring methylated histone H3 (H3K9me3) around transposons,
thereby suppressing transcription reactions. In the course of this analysis, the significance of Small
Ubiquitin-like Modifier (SUMO) modification was found to be crucial. Since retrotransposon mdg1 is
de-repressed more than 100-fold by SUMO knockdown, the transposon repression effect of SUMO
modification is significant. Su(var)2-10, the E3 enzyme of SUMO modification, is also involved in
transposon repression. However, many target proteins modified with SUMO protein related to
transposon suppression remain unknown.

To achieve comprehensive identification of SUMO-modified proteins, we constructed cultured cell
lines inducibly expressing 3Flag-SUMO-T86R or 3Flag-SUMO-T86K mutants by using
Doxycycline. The mutants, in which the 86th Thr residue is replaced with Arg or Lys residues,
generate branched peptides containing the SUMO modification site upon protein degradation by
trypsin or Lys-C. These branched peptides, possessing molecular weights suitable for mass
analysis, enable the identification of SUMO modification sites comprehensively. The branched
peptides generated by protease treatment were purified by anti-GGK antibodies, followed by
conducting mass analysis, revealing numerous SUMO modification sites. Biochemical analysis had
previously suggested the absence of Poly-SUMO modification in Drosophila. However, our mass
analysis results indicated that SUMO proteins themselves undergo SUMO modification. Currently,
we are analyzing the role of Poly-SUMO modification in transposon suppression.
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1. MERREEOHE

7 LD KBS AE EHBTEND, BBEF (MRS YRRV Y) PHEETLIATOZOYF VIXHEZES -
HEEED B AR T, — AT, EBREEELRYRT-ODEMDRERBEAICE >TBBTHD, Yav Y3/
R IZH 1T BPiwi-piRNAE &R IE. piRNADEFIIER & HHAENA NS Y ARV Y OFERNAZRHB L. TV ARY)
YOREDICAFIEE R b VH3 (H3KIMe) A HME T 2EEICRELATOAVOXFVEHKT 52 & THEE
RiEIET 5, ZDRITHBIRT. SUMO(small ubiquitin-like modifien) BB TEETHBZ I EERBHL
2o SUMO/ v 24 IC&>TL MO NS Y RAKRY UmdgliE 10065 ERINGIT 5 2 & A5, SUMOBERIC K B
NS YRRV VIIHEIMHRIZEBICEWV., /2. SUMOBEIDE3EER TH %Su(var)2-106 SV ARV VHIFICES
T3, LHOLAEDS, M YRRY VHIEICE L 2SUMOBEIDIEN Y VIRV BD% L IETEBETH B,

SUMOEEi #2324 v/ BORENEE. B L. 3Flag-SUMO-T86RH & U'3Flag-SUMO-T86KZE Z {f
% Doxycycline (Dox)IC & > TEERIRTREAIEEMAKEEEL -, S6BFBDThrREZArgiKED 5 W I LysiKE
ICB# L7-SUMOZERMAKTIE., M) T UPLlys-CIC& 29 VIR BRRICE 2T, SUMOBEFERAL % S T RIR R T
FREET S, ZORRKRTFRZEESHICELEZDFELF O LML, TBREMNLRSUMOBERERMIORE N ATEE
ERD, IVNRVEPRBICE > TELERRRTF RERGCKIFICK > THEL., BEXoW%2ToEZ 5. %
BMDSUMOBERERI A BE L7z, £ILFEHNBMBAHNS S 3 U 3 UNIDSUMOY v /80 EiZPoly-SUMOBERILTF
ELARWEINTWE, LA L. BADEBEESITDERHLI S, SUMOY v X7 BBHEHNSUMOBEAZITTWS
Ehbhot, BIE. MV RRY VIIHEICE 1T B Poly-SUMOBEEDZRENC D WTEFT L TW 3,

2. MAKRREEDOHE (F:R)

Due to its extensive presence in the vast regions of the genome, heterochromatin constructed by transposable
elements (transposons) constitutes the structural and functional framework of the cell nucleus. Conversely, the
repetitive transposition and proliferation pose a threat to the inheritance of life in subsequent generations. In
the ovaries of Drosophila, the Piwi-piRNA complex recognizes nascent RNAs from transposons using the
sequence information of piRNA. It forms highly aggregated heterochromatin featuring methylated histone H3
(H3K9me3) around transposons, thereby suppressing transcription reactions. In the course of this analysis, the
significance of Small Ubiquitin-like Modifier (SUMO) modification was found to be crucial. Since
retrotransposon mdg1 is de-repressed more than 100-fold by SUMO knockdown, the transposon repression
effect of SUMO modification is significant. Su(var)2-10, the E3 enzyme of SUMO modification, is also involved
in transposon repression. However, many target proteins modified with SUMO protein related to transposon
suppression remain unknown.

To achieve comprehensive identification of SUMO-modified proteins, we constructed cultured cell lines
inducibly expressing 3Flag-SUMO-T86R or 3Flag-SUMO-T86K mutants by using Doxycycline. The mutants, in
which the 86th Thr residue is replaced with Arg or Lys residues, generate branched peptides containing the
SUMO modification site upon protein degradation by trypsin or Lys-C. These branched peptides, possessing
molecular weights suitable for mass analysis, enable the identification of SUMO modification sites
comprehensively. The branched peptides generated by protease treatment were purified by anti-GGK
antibodies, followed by conducting mass analysis, revealing numerous SUMO modification sites. Biochemical
analysis had previously suggested the absence of Poly-SUMO modification in Drosophila. However, our mass
analysis results indicated that SUMO proteins themselves undergo SUMO modification. Currently, we are
analyzing the role of Poly-SUMO modification in transposon suppression.

3. AAFEIZE T 5HK

FRE KA FRAEH FeRAAMES FMAERITER
(FE - AEE) (F&EL - B5E) (FEROH - BEER) | GFERTEA - #BEERA)




