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W7 a~TF VTV U7 EMEEND, 72, aT A M Z2X T LAY — MBI DI
FiiX Deposition & KiFd, B A by Xa i X VFI SN D, #EH VU X NTAEERO AR
DJEH 2 SN ERBEI IS S EFE M2 MR T A 4EMBIR ThH U 4 FIFFH & FEEN D i B 12 &
0 Hil4E S AU TV D A3 RFIC BMALL 1340 FIRFRF O EEEE R I K - T & 5, — J7 MR SE I 4EN K] 7 DAXX
VXUTAE DAXX 2SO e A R H3. 3 DY v b L THERES D Z L ST b, BFZERE
F 1L DAXX 2 FHD BMALL FE AR & L CRIE LTI v | AWFSEIHRAC ChIP fi#T 2 W, o1
FEEHZ L Vi SN2 BIEF0 7 v —F — EIZHFBIRFRIZ & A b2 H3. 3 23 Deposition 45
ZEARH L, BT, WFEREFEIZZ O 2 R H3.3 D Deposition & DAXX : BVALL A ATE
AR Z A 2 7 CEESND 2 L2 R L, 2 HOHIE, DAXX : BUALL BA KAl
FENZ B A M 3. 3 &4y TR OER B LD 7 1 E—4% —_kIZ Deposition 25 Z & T, #55.%
P D Z L AR LTV D,

WFZe Rk RO EE (330) : Chromatin, the nucleoprotein structure into which the eukaryotic
genome 1is organized, enables essential biological processes such as regulation of
transcription. A variety of remodeling events enable the architecture of chromatin to
transition between a condensed and a decondensed state, each state being coupled to
specific cellular functions. The covalent modifications occur on the N-terminal tails
of the core histones H2A, H2B, H3 and H4. Several histone modifications contribute to
chromatin remodeling and thereby to the control of a large array of nuclear processes
In addition, the disposition of the tails renders these domains accessible to
modifications that could reversibly modulate chromatin structure. Although the death
domain—associated protein DAXX has traditionally been associated with the regulation of
cell death pathways, recent studies have demonstrated that DAXX can function as a histone
chaperone.

Circadian clocks are intrinsic, time—tracking systems that endow organisms with a
survival advantage. In mammals, the transcription factors, BMAL1, is an essential
circadian regulator. I have identified BMAL1 as a novel DAXX-interacting protein. This
study provides several lines of evidence indicating that DAXX-BMAL1 interaction may have
important roles in dynamic changes in chromatin transitions
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1. WFEBRGE S IO 5

BRI, DNA RAEE CHDH I a~vTF
A LERIEHREZE SR 5 2 & T, filfa
BEREAEARICIHEI L TV 5, 7 a~Fuida T
bt A ko (H2A, H2B, H3, H4) % 2451 &K
147bp @D DNA DN ORERR SO X 7 LAY — Lk
BEARBNLET D, “X7 LAY — LD -
HeRF Ltomo~Fo U R X
L AT 5 5 RIS 5 2 & A<
FRET 2 HAA L F M8 i Sh T,

BER U X BITAENRD SRR 72 A PR RE 4 1
HTDEMBRTHY | HFRFEFE RTINS
I BE AN L VSTV D, 4y
TR LR A CLOCK J2 O BMALL A3 AR
I R A FEAMERN - & T DK 24 R
DJE 2 & SR B R CH 5, T
FHZBI LT, R R CLOCK 238 A o7t
FNEFRAT72T7—8 (HAT) #HL, /R
~FUVETY O VRFLUTHERET 228, F
72 CLOCK %3 @ HAT J&MEIZ & 0 BMALL A IRefifik
NS T B F LT D Z & ThrFRat 2 il
THZENRESHTVWD, E51T, DNAHEE
JEREROEASE & B2 NAD KA 72 il 7 &
FIALEESE SIRTL 3y It L v il S b
BT OFRBRME IS TE R AT
BMAL1 % il 7= F /AL L CLOCK & F5HIIICA%RE
THZENMBN TN,

HENESEHIAER 7 DAXX 1%, WHIELEMIC I
TTRF=ZOHEHICED L Z &AL
HMBHNTWD, BRI &2, DAXX 2%
DE ARy b UTHRET 5 Z L2V
BoOTN—TnbdiES, — T, FER
RHEITEEOCNEERNEZAZ ) —=2 7
(2 &Y DAXX % BMALL A& LCRIEL,
DAXX 7234y FIpataf sk + & L CHRET 5 =
ExRRH L, 2SO R IE . BMALL /3 DAXX
E BT X X 7 LAY — A DIERY - HERFIC
B53 25 Z L 2R 5,

2. WHEDOHB
ABFFEIL, FFZ BVALL & DAXX OOAH H.BEHE 7T

HL [ FERHI L D X7 LAY — ADE -
HEFE, XDy a~TF U HAF 2 v 7 Al
DIy F AT =ALERET HZ &2 HIIATS
oo R, O TREEO EEHIEIK - CTH D
BVALL 23X 7 LAY — LJERL - MERFR T & L
THRET D Z L AFE L, [/ m~F o4 A
FI v AREKR T E L TOBAY XAD
BEREI & WO O 2L T2 2 8 &2 A
feL7=,

3. WD HIE

(1) Mok LB FEA

~ 7 AFEMELERIAE (MEF) | NTH3T3 fifE, 293T
HfE, 293gag ML 10% D 7 LR i i% %
W L 7= Dulbecco’s modified Eagle’s
medium (Invitrogen) 1 T L 7=, B2
i~ & fnF-38 AIZiE FuGENE HD (Roche) X
XL b o oA L ARG E IV,

(2) b b oA Ak

B: & Ml ~ o & YL 32 BR 1T RetroMax
expression system (IMGENEX, San Diego, CA)
Z W TS BRI AE - TIT o 72, pCLNCX L
T ANART Z— (Tpg) Lo _u—
7Ry B —pMD. G/vsv-g (3ug) % 293gag
JAlZBIEFEALL bR U AV REFEES
iz, L haUA LR EE TR A R L,
RY TV AAFE T CTHIMMIC L b oA
VA TG S E T,

(3) JAibrE

phosphate-buffered saline (PBS) T2l
fazBevy, Binding buffer (150 mM NaCl, 1
mM EDTA, 0.5 % Nonidet P—40, 1 mM EGTA, 5 %
glycerol 20 mM Tris-HCl pH 7.4 protease
inhibitor mixture tablet) THM & [EUX L
10 43f#] 15, 000 x g Tl L7z, &L,

EEAEILL 15 41 @ protein G-agarose
beads (Amersham Biosciences) ZJlZ 1 K
4 CTRSLMIZIRM LTz, O 43 3000 x



g Tl L7of&IC BIEZ IR L, Flag fiifk &
20 u1 ® protein G-agarose bead. Z /% 12
R[] 4 C TSN LTz, Dk,
Binding buffer T 3 [@] protein G-agarose
beads % PEVN, SDS sample buffer % il x
100 ‘CTh Y 7 amhLiz, o7
NEDTT AL T 0T 0 PERHNT
fifbr L7z,

(4) ZOMOo1EWT « AL FROfET

Western Blot, ChIP, In vitor XZ L%
YV — MERTIFISE CERIZ LTe > TT o 72,
(Hirayama Jun et al. Nature 2007, Hirayama
Jun et al. PNAS 2007, Nakahata Yasukazu et
al Cell 2008)
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X7 VAV — LB T HaAT AR
(H2A, H2B, H3, H4)IZidkkx 7230 7 2 R MF
fEL, N7 FOMAEDOEEEZDHZ LI
X0 T MlasRE A HIE L T D, FEIC, B
A RNUH3 DX T v R T D H. 3 IR G
L EFABET B A3, DAXX id& A b H3. 3 (2R
BiZpe 2 by y_mr b UCHRET A 2 b
DI ST TS, ABFZEI, ChIP fi#hT 2
T, REHC LV I S D Dbp IS T-O 7
02— & — RIZRFERAFAOIC E X h o H3.3 8
Deposition &NAZ L& RH L7z, & HIZHF5E
RFEHIL, BSOS THREEH 4 DEX IZ XL Y [F]
T8 UBRRHAAER 72 DAXX : BMALL A AT % %
PRI &0 fiRHT L 7= 455, DAXX : BMALL £
BT RERURAFRNCHIE S D 2 & & A
H L7z, BMERWNC LlZ, DbpBla o7 et
—H— F~dDb A M H3.3 ® Deposition &
DAXX : BMAL1 A ARSI U Z A X v 7 Tl
B3N, NSO, DAXX : BUALL A
TRASERIEAFAIIC B R b o H3. 3 03O
FER &R - D~ 1 E— 4 — LT Deposition 3
5HZ T EEBELAHET LI L AR R LT
W5, THifN@OE A k2@ Deposition D H
JEME] & D BIGUIFERE TR £ 04
FHZREZOMIAZ, B LWEEOF R0
BRI ORBIZHEBRT 2 2 LB HIfr S

%, DI, HTREOBEHIE, bbb
MHMRBEREFRB, LB K
CLOCK:BMAL1 —EARDIEMFHEIAKTT D &
BIfEE TH 2 HAUTE 7o, DAXX : BVALL HAIR
W AT L= A b2 H3. 3 ™ Deposition |2 X
B IEnF OEREHIE & O EEIT. AR A2
57 BLRER O FHLOD /3 1B & $RIB I D7
DHAREMEHT 5,
Kt RAEOER~ v 2%, A Y X A0
WA C, R (Bom) . TR
L ORI ZRTZ ERREIRLTWY
%o HFIZ BMALL O~ & A TEFE D
FKHMEZ 9, ZHOOHEFET, HetEAY
ORI R Nk x B EEEL TS Z
L ERET D, WHLEMW O FREEHIR S
L EDOK) 10% DSR2 85T OG-l &
WY ZEMRESZTEY, MEtEAEER
~ U A DORBNT 5y W O R 5 E O 1
FEWCEKRTHEBZZ 6N TND, LarL,
BMALL & ZEARZTERL Loy FIFatic sV CTlis
FIEMHALRF & U CTHEET 2 CLOCK DA R~
7 AL BMALL B~ 7 2 DEALLFR I DR BL
ARSI, T ORI, FFEHEE HE BMALL
53 F-IREFTH LIS DB 2 L CEAL T
RG9S Mg RE ORI E 2 S Z & &
FEFLTWD, BVALL O X7 LAY — LD
fi% « HERFOHIEI D53+ A T = X O BRI,
BMAL1 DR~ 7 2 CTHE SN D B0
LEORBOPEBMI, S OIZKREIHERAZEOH
O AERESIEIC BT 2 & E OREICE
B9 5 Z M SN,
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