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b MR OBNTIX, A EEE XN 2 MEBRIC LY . ¥ R ERR
BN TENRT 1) EMHEN DR 2 S BIER T 5, BENAT 11X, BEREXISe EDE
MFRISOGA, W GREIER) - 2T (5P - EORE (BUSHE) AT 500
Z T 5,

Pol 1T IFHRBZAT O ¥ XV BHEEKRT, 2 O T a=y NF I HEIND
RSN D, KDY A X% RTRPBl Y7 2= h® C K KA A > (C-terminal
domain, LLF CTD) @ U U EE{LARAEIZ. Pol 11 DEREHEFTR Pol 11 DAL (Pol
IT condensate, LLF PC) Z il 325, CID X 7 Mo”7 I /DY B— |

(Tyr-Ser—Pro-Thr-Ser—Pro-Ser) 73 52 [El#ife L 7=l L Ak S5,

PC 1%, BIOKNRT 4 THDL I N—NVRT 4 (LLF CB) R A Rra—hART
4 (BAFHLB) CHJFET D Z EMHMESIN TS, CBRHLB 1L, snRNA &0k
A b B OGS L TEB Y, snRNA B0t A N U BGF O E
LZEND, CB OFEEIX, B A N VBEG X snRNA BIE T OBEEEOK T3 X2
9, HLB Tt A N VBIE T OEEBICHETH Y | HLB ik L 7= Hilaid 61/S #1 Chilla
I L, Ml A5 E i 27,

ZNETITENRT 4 20 OOMEEEEIZE L TIPS Tl TE 203,
NART 1+ DIESIEIESCENAR T « BOMHAEERIZOWTIARHER LW, & 2 TAF
Zelx. 3 DDONART « (PC, CB, HLB) DIt & BIMRMEDMI 2 B & LTz,

AT TIIH DI, PC 2 BRI CHIEE T 572012, & P RIBD AMIIETH 5 HCT116
#AEC, EGFP % RPB1 fn 1 LItz / v 7 A4 > LMk (LLAF KI fifn) Z/ERIL
7o SoyEYetaZ XV | PCIE Serb & Ser7 NV Vb SN7=CTD #H 35 Pol 11 25
teZ Ly otz, ZHRHDY VEBIRRED Pol 11 1E, B A b ViEfm1X° snRNA &
IGAEEHEETAHZENHRESINTEY, PC RINLDOELFOEEIZEEE L TWn5
AIREMEDS R S 3072, 72385, PC 1L Ser2 <° Thrd 28 U gk & 7= CTD 243 5 Pol 11
T8 ATV o T2,

AAFZE TIZRIZ . PC 1 S B9 CB & HLB irf#IZ B L  PC-CB #4514 & PC-HLB
BEREERT S Z L 2B L VIR L, AT, PC-CB #EA1K L PC-HLB
BEMRIE, ST E CITET 22 &b ahoT, BIZITIE, KI MR T CB O~ —
=B NI EThHDHaA) OB E /777 h UM (LLT KO Mg 12




WL T @A ST o, Y UERBESEMME . KL sy 7 2@a S8
7o NPAT (HLB D~ —J1— & /X7 'E) ZIEBL I Mina i Lz, fifaES o
%, K T @A ST PONA ¥ R ERBESETHIE LT, B A L UiEfaT
X S WIRF BRI G EMIL T 5 2 E A E 2 5 & PC-HLB AR S BRI
B U, S Wi TITAEHET 5 &0 9 BIERE RIL, PC-HLB GRS B X b ERF D
HREIZEE S L CW D ATetE 2 R4 5,

WiZaA VU BaAD /) v 7T v MTE D CB OREEN PCRRHLB 125 2 5 8% |
KO #Mf 2 IV CTall 7=, CB OREEEIL, PC 0PV v fiRAE, HEZ A 2 v 72T
WAL, BRNART 4 RLOMAERIZRE L, KO fMiETiX, KI A
T PC & HLB O FEEIEIE EF- L7223, PC & SMN 23k 2 ki DA EAEF o
AT T L=, 7238, SAWN 1% CB FICEIER SN A X L XV BETHY, ATF5A
7" %4T7 9 snRNP DERRICEES- LT\ 5, CB OAEEN PCIZH 2 5 B % 3l T 7= D
T, KO HLEMTHD N 7Y R EBAERO HCT116 ffd % FAV T, Pol 11 X°PC
DofREDN, CB X° HLB (252 DB a i~ T, ZORER, BE O Pol 11 BXLVPC D
SfEIX. CBX°HLB O L FEAAERICITZE LW\ 2 LR o T,

eV T, PC 23 CB X° HLB & [RIRFICFEAAEM L, PC-CB-HLB =FHHEEME AT 5 )
EOmEAMBEIC L VAT, PCACBRHLB EAEAEMT 5 Z £ X°, CB 23 HLB
EREAMEMT D Z SITME SN TR, 2D 3FEONRT ¢ 23 FEIRHIM A IE
AL, ZFHEEEREERT 2089 DIARHTH -7z, KO Milglc®Ets 7 2mh S
HloaAf U & NPAT ZimRIEELSETHIZE LT & 2 A, PC-CB-HLB —FHHEKRDI
MR S 47z, PC-CB-HLB I, PC-HLB —EHH#HAMK L B DM AE/ERIC L v BT 5
BEE N o T2,

w2, PC, CB, HLB OWMEZFH~T=, BENART 4 IXIRIED L 9 2 ME D S EERD
L5 M F T, BIAWVENMEE 2 RTZENALNTWD, 1,6-~F Vo Vg —
JL & B AETRID HCT116 A2 VTt 2R ~7- & 2 A PC BRIRIZITWIPETH 5
— 7, CBRoHLB IZERISEVIIMETH D Z L Ny ho 7=,

AMFEDOMIRER E TN E TOMEERAET H & PCHCBCHLB & Fif# L T, snRNA
BIETFRE A M CBEETO S WIFERA LI TIEMEICHEEE L TV D ATREMES R S
7o AWFZETIE, FEFRIZE A b U EIEFS° snRNA G DERENE & TWDEE 9 )
AR T, ko T, dCasl3PMS2 Y AT AZTEMA L., B A kBT snRNA
B DOFAEH RNA 2 [k L, PC 25 CB°HLB LM AAMEM T % Z & THREMBIEMEAL
ENTWVDLMNEIDEFTARDZ LN, SROBETH D, (1986 XT)
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Eukaryotic nuclei are highly organized structures consisting of chromatin, nuclear lamina,
nucleoli, and nuclear bodies (NBs) which have been shown as phase-separated liquid droplets
containing specific proteins and RNAs. RNA Polymerase II (Pol II), the main player of
transcription, forms phase separated condensates, or NBs (which I hereafter refer to “Pol 11
condensates”, or “PCs”). Cajal bodies (CBs) and histone locus bodies (HLBs) are also NBs
regulating transcription of histone genes and/or small nuclear RNA (snRNA) genes. Although
the liquid droplet nature of NBs has been studied, how different NBs associate with each
other in living cells remains largely unknown. I aimed to figure out how the three NBs (PCs,

CBs, and HLBs) formed and interacted with each other in living human cells.

Using live cell imaging, I found that PCs nucleated near both CBs and HLBs at the entry of S
phase in human HCT116 cells. In addition, I observed that PC—CB complexes and PC-HLB
complexes dissolved by the end of middle S phase. PCs contained Pol II with Ser5 and Ser7
phosphorylated C-terminal domain. These Pol II phosphorylation forms are known to
transcribe histone genes and/or snRNA genes. Coilin-knockout increased the co-localization
rate between PCs and HLBs, but did not affect PCs in terms of the number per nucleus,
nucleation timing, and the phosphorylation status of Pol II. I found that PCs associated with
CBs and HLBs to form three heterotopic NB complexes, PC-CB-HLB complexes.
PC-CB-HLB complexes frequently assembled via PC-HLB nucleation near a preformed CB.
I finally compared physical properties of the three NBs using 1.6-hexanediol, revealing that
PCs were liquid-like NBs, while CBs and HLBs were solid-like.

This study suggests that PCs played a key role in transcription of histone genes and snRNA
genes in coordinate with CBs and HLBs. (300 words)
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