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Characterization of nuclear bodies built on RNA
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The mammalian cell nucleus is a highly organized organelle which contains
membraneless structures referred to as nuclear bodies (NBs). Some NBs carry specific RNA types that
play architectural roles in their formation. Here we show the presence of two types of
RNase-sensitive DBC1 nuclear body (DNB) in HCT116 cells and Sam68 nuclear body (SNB) in HelLa cells,
which exhibit phase-separated features and are constructed out of RNA polymerase | or Il transcripts

in a cell type-specific manner. We identified additional protein components present in DNB by
immunoprecipitation-mass spectrometry, some of which (DBC1 and HNRNPL) are required for DNB
formation. The rescue experiment using the truncated HNRNPL mutants revealed that two RNA-binding
domains and intrinsically disordered regions of HNRNPL play significant roles in DNB formation
possibly via both RNA-protein and protein-protein interactions. Moreover, the intrinsically
disordered regions of HNRNPL promote in vitro droplet formation.

RNA



RNA

RNA non-
coding RNA (ncRNA) RNA
NcRNA
RNA
RNA RNA RNA
(ALS)
RNA RNA
(HeLa HCT116 u20s )
2 RNA Sam68 (SNB) DBC1 (DNB)
RNA
RNA RNA
NcRNA
(2)
DNB HCT116
DBC1 FLAG TurbolD
FLAG HCT116 1
FRT Tet
SNB HelLa
Sam68 HNRNP D HNRNPL DBC1 SBP FLAG
TurbolD FLAG
HelLa 1 FRT Tet
()
RNA
RNase
(3)LC-MS/MS
LC-MS/MS
MS LC-MS/MS
(4)
DNB SNB
(5)
siRNA RNAI
(6)
DNB SNB
RNA
@) RNA RNA
RNA RNA
RNA RNA  Urea-PAGE
(8)in vitro
MBP

MBP TEV invitro



(1)DNB

DBC1-3xFLAG

HCT116 -MS
DNB RNA
RNase RNA DBC1
HNRNPL HNRNPK DNB
siRNA DNB DBC1
HNRNPL DNB DNB HNRNPL
siRNA  HNRNPL
HNRNPL HNRNPL RNA
DNB DNB
HNRNPL  invitro
DNB HNRNPL RNA
(1
HNRNPL DNB (
2) Molecular Biology of the Cell
1 39 89102 176193 270 335 382 478495 583
HNRNPL | [GR]|[RRM1][RRM2] [PR] RRM3 | [ RRM4 ||
HNRNPL : WT AGR ARRM1 ARRM2 APR ARRM3 ARRM4
150"‘M-.. . :
=z
1 HNRNPL invitro
A
K ‘?ﬁ; AN
> -
Phase separation ? . A ‘
— | \ NS
‘@i‘
oscr DBC nuclear body
HNRNPL —-—-—DWCG-—-
rurdl AN\
2 DNB
(2)SNB SNB Sam68 HNRNPD
HNRNPL DBC1 SBP FLAG
HelLa -MS SNB
SNB RNA
RNase RNA SNB
45 SNB
4 SNB
3 DNB SNB LC-MS/MS

25



(4DNB

®)

DNB

TurbolD

24

DNB

RNA

SNB
-RNA

-MS

DNB
RNA Urea-PAGE
RNA

DNB SNB

DNB

RNA



3 3 0 0

Mannen Taro Goto Masato Yoshizawa Takuya Yamashita Akio Hirose Tetsuro Hayano Toshiya 32
Distinct RNA polymerase transcripts direct the assembly of phase-separated DBC1 nuclear bodies 2021
in different cell lines
Molecular Biology of the Cell

DOl
10.1091/mbc.E21-02-0081
Nanaura Hitoki Kawamukai Honoka Fujiwara Ayano Uehara Takeru Aiba Yuichiro Nakanishi 12
Mari Shiota Tomo Hibino Masaki Wiriyasermkul Pattama Kikuchi Sotaro Nagata Riko
Matsubayashi Masaya Shinkai Yoichi Niwa Tatsuya Mannen Taro et al
C9orf72-derived arginine-rich poly-dipeptides impede phase modifiers 2021
Nature Communications

DOl
10.1038/s41467-021-25560-0
Nakagawa Shinichi Yamazaki Tomohiro Mannen Taro Hirose Tetsuro
ArcRNAs and the formation of nuclear bodies 2021

Mammalian Genome

DOl
10.1007/s00335-021-09881-5

14 0 0

Characterization of phase-separated DBC1 nuclear body using the proximity labelling approach
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Characterization of Sam68 nuclear body built around RNA in HelLa cells
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Characterization of the abnormal cross B polymer formed by ALS-linked FUS mutants
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