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Mo LECH 2 B EICE TS ) AT, B L e~ T UETh A ~Tr s T U R L, BERIIH ST

wéo_wiommvuynv%/ T AR D IFRHY oD hY AF AL (H3K9me3) E~T a7 B~F XN
781 (HP1) BEEITFELTHND, PLIZZDZ BE RAA &N LT H3KIme3 IZFEE L, S DITHix 2% v 787 -8 HP1
@7m%/vhﬁhf4/&ﬁé$5_&f\Lm%%ﬁwm% CET 5, EARCH D20 FEY 0N AFUL
(H4K20me3) 1% H3K9me3 L [AIERIC~T v/ m~F B E e A b S TH 5, HAK20me3 ODEAEESR SUVA20H2 1X, £ D~
TrsavFUENEY 2 — M) B HPL EFEATHZ AT r s a~vF UIRELRT S Z EAME S TnD, Lo
L. SUVA20H2 HTM 7 1 < F U5 IE HPL K FEI CTh 12 H b L, ZOfEAITHPL £V % E Th 573 &, SUVA20H2 HTM
DO~T 17 v~ F U FEAEIE I & 03 TldZe o 7o, ARAFFETIE, SUVA20H2 O HP1 & OFEAHRZ TR 5 2 & T, SUV420H2
DEENIR~T v 7 a0~ F 2 RIEED A B =X L2 HP1 REOHIEEZH O NI 52 L2 HE L,

1L U LT, superfolder GFP Z A L= & FiRKIEAL BRIKOMINRIEZBE L, ~7T 17 n~F r ~OERICNAE kA
BOIANTE, EOFER, HIM @O N KM (aa 352-380) 33 L O C Kl (aa 389-410) O DO OFELNFFE S, 2 % HIM-
N, HIM-C &4 fHT 72, 2 OfElkIT~ 7 & SUVA20H2 IZ DWW T OBEOHE S FIEF—FH L, ko, #EMICRESh7 2/
FRIXEETH S EMUE L, AWM O T X/ BRIIORFEEZ T, ZORF, HIM-NNIZ 25, HIM-C NIZ 12, HP1 #%
BEF—IMEEENTWEE, ZRODEF—T7OHERKTII~T B a~vF U ~OEBPMR L, 72, 0ERRKIER
X2 THPL AN LW Z LR SNz, D OERNG, HPL & O A/ER %4 LT SUV4A20H2 HIM 23~T 1= 7
nvFAZY I — R EIND I ERDD o7, 2 HIMN NIZIX 1 2O AF Py (His) &£ 22503 A7 A (Cys) Wit
{ERICIRAFESILTHE Y (4 DD His & Cys 18572 % zine finger € F — 7 BTG A L D WREIED o 72, 245 D His/Cys
DEERIKE T VXTIV U —Th D 3x(GCGGS) BN D ALK, ZNEi, ~T rI v F U ~OEBMPHELER
WERIEICIES Lz, ZDZEnD, 250 HPL fiAEF — 7 O AR BN ZER/R~T 1 7 n<F VJBEICLETH
LT ENRBENT,

WIZ HIM DFEELR HP1 DA~T a7 a~F o ~OfE G5 2 55 KOVT%NKOMMw%ﬁmﬁkﬁiﬁmmzowf
PUHPL PR Z AW 7o Ye a2 1T g L2 . HIM BB ClE~T 17 e~ F kG T2 HPL O v 7V RBEEIC
BN L Tuhz, HIM-N, HTM-C 35 L OVHTM V374D (HTM @ 2 -5 H @ HP1 # & F— 7 O AERE) 12O T H RO ER AT
STl T A HPL DT BT v~ F UERERIE HIMN OB X > T L, HIM-C ORBICL > ThTMICE T Lz, 20
ZEND HPL OAT u s a e FURSA R EICIIHPL AR T T — 7 OBBREETH D 2 L RE ST, )5 T, HTM V374D
ERKL, 2 5O HPL fEEGETF — 7 2 FO0, ZOERKOIHIL Pl O~T vy v~ F URRERICE(LE T2 6 S ko
f:o [FIAE DS RS BR AL d e E1E1%E (Fluorescence recovery after photobleaching; FRAP) T J % HP1 O#EhREMEMNT T b

Boni, ZNHORENL, WPl O~T a7 a~vF UBEERELRSE DI, BHROEF— 7B HHAL TERT L2 &0
E%T%é ERNRIBE N, TOREMBLIEL. o0 HPL fiAETF — 7 280 SENPT 2 8 THHE ST 5, LR
S THIFIPNIC I T HPL OBIEE T — % L < I3 D HPL f5 5 FF — 7 2 Fo % U XV -ERED AT v A% K LT 5 TTHE
Wnd 5,

PLEAE LD &, ARBFSETIL SUV420H2 HTM NERD 3 S D HP1 fEAEF — 71 L OFEN S DY) 22 3 TAKR B 25, SUV4A20H2
DREWIRFIEEL IPL O~T a7 a~F UG OREICHLETH D Z ENShoTe, ZUHOREN D, SUVA20H2 1X HPL
OEEEHIET D Z L TATa s a<TF UREEOTEK - HEFFICME) < ATEEMES R Sz, 7272 L, INTEME SUVA20H2 % K& &
HTH HPL ORIEMEICIZIEE A LB L 52 oo T, HPl O~T 07 n<F SR EROERFNEREZIA ST
ZENLSBOBETH D,

a%’\_nbwﬂﬁ%FML ~Ta s avFUoBEORAHMLT e — 7 2 B3 Uiz, FRIC, HIM V374D Z85L(K(3 HP1 )

BB E 52702 D, ~T R e F UBREOBINIISHTE 5 L& 27z, HIM V374D-sfGFP | sfGFP flA% HP1 o
&mAT:/b7xbi<«7u7uv%yh’%ﬁbtoit H3K9me3 IR AFHIIC HP1 DEREN /L 5 AR (PML 7R
F oM BREK LD FaAT) ([IFEE LT, HIM V374D 2 W T O~T 0 s o< F U EiRE 4B L 72
FES. M foci TIXHIM V374D < b7z, 2o Z Ehn, HH-FO~T a7 a~vF U nIL PL B Tnd, b L
{NF7 o<=Fr OBERENRE TWD Z LR ENT-, LLED, HIM V374D (Z~T n 7 u<F oot n—7 &
LUSHARETH H 2 &R FEiE Sz,
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The genomic regions rich in repetitive sequences form condensed chromatin structures called heterochromatin,
characterized by histone H3 Lys9 trimethylation (H3K9me3) and heterochromatin protein 1 (HP1), which recruit various
effectors to suppress transcription. SUV420H2, a methyltransferase responsible for histone H4 Lys20 trimethylation, is
recruited to heterochromatin by binding to HP1 through its Heterochromatic Targeting Module (HTM). Despite
SUV420H2’s heterochromatin localization depending on HP1, it binds to heterochromatin more stably than HP1. I aim to
uncover the binding mode of SUV420H2 to HP1 and elucidate the mechanism of SUV420H2 heterochromatin retention
and the regulation of HP1 dynamics. By expressing a series of deletion mutants fused with the superfolder GFP, I identified
HTM regions that are essential for heterochromatin accumulation at the N-terminus (aa 352-380) and C-terminus (aa 389-
410), which were designated HTM-N and HTM-C, respectively. Point mutation analyses revealed that evolutionarily
conserved HP1 binding motifs in HTM-N and HTM-C play a critical role in heterochromatin accumulation and interaction
with HP1. Within HTM-N, evolutionally conserved one histidine and two cysteine residues, resembling a zinc finger-like
motif, were observed. Point mutations in these residues or an insertion mutant with a flexible linker (3xGGGGS) had defects
in heterochromatin accumulation, suggesting that a specific configuration of HTM-N is required for stable HP1 binding and
heterochromatin localization. I also found that HTM stabilizes HP1 binding to heterochromatin by immunostaining and
fluorescence recovery after photobleaching. The impacts on HP1 stabilization varied among HTM, HTM-N, HTM-C, and
HTM V374D (a mutant harboring a mutation in the second HP1 binding motif). These results indicated that not only the
number of HP1 binding motifs but also the configuration of the HP1 binding motifs within HTM are crucial for stabilizing
HP1 binding to heterochromatin. In conclusion, this study reveals the mechanism of SUV420H2’s heterochromatin
localization and the regulation of HP1 dynamics via multiple and properly configured HP1 binidng motifs. In addition,
HTM V374D, which does not affect HP1 dynamics, could serve as a probe for tracking heterochromatin dynamics,
demonstrating its applicability in visualizing replication-associated heterochromatin changes.




