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Ty T T —RENTZH 3 A % TlE, BEEEAY 100 f5LA b B985, Zhick-T
X HREAPSEE O BIER IS KR I EfE S, 2N ETERIZEOR NI, BB A3 Al
RIS EHIFFSN TS, 20D, HIEIEIS U A X DE e — 252t 352 L
WROHILD. ABFFEIE, BEIHTIRERER S ST ¥ 7T 4 7 74 F Rt U Se BRI T
BAFEL, X MREAMMEE S AT LD EERE(LE B IR LTz, 1RET D NFRI1T, 4 DI IR AT SN
BEY, X BOE—AH A X% um 55 nm LoYLETHIEICEZHIENTES. ZhE AT
REEESNDER BB XHRIAIEE Y AT D E- T, BFEBESAT DT ) A r— Ve, It
F LR A IRBED IR FEA DRI DA A=V Z 2RI, B eE W X B
MOEELICERTAZEE HEEE LT,

CREST 12X~ C, BHERIR AT ESEORRZEEERK), A AN TORRHIE D=8
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TAFHBEIE T LTI R LOBFALR) LV T-F2E B S E B 21 2T EH @5 T L. =
DALY, 4 eDOIT—Z#HEN ST/ NI AT A S5 47875 PV2nm LT CARHIEL, (6]
PR ASAED T I — LA X% 100~1000nm (ZIFIE 522 HIH$ 2 Z SR THID TR
LTz, DI, 4 BRI A S T- BN TF R ORI CThH L P M RIZEM 7 1L #
—HEEL, TR AARENE — 2O RIZHHERL, sine B DT A V% B L CHEBIGE
A ZE R RT3 A 221220, FEINI B O —L 2k X BREHTA A= 7 B A ez L
7o BB O R E IR O EE X AT T 4 — % WD 72 BB ISR T D LN AT REE 720,
B RREZ AR BB R RO DILD A BRI O FUITRD TH /e FE L 70D, ZORRI,
AT Z BIE4 &8 B XIS S AT D EL TOIEAVEREAHEZR L, BAbmishe
WZIANT 7o ge ARk L C D, — 07, LB SE G 95 2 BHEET AT AL LT SACLA @
50nmE A HIELI-7 Y= /hebdE L. BT —IIFTEDY =X T T 4 AA A
D= DB 0RO EZ RI-L QD LT, XFREE TO PRI S 2 6T
I, JifL—F =R E IO N> TN D,
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A, HR A AR O VERBE PRI Z, BEFAE LR TIES X MREAREE, FriH TIEE A
Ay THRAICHLED -, KERENELT, OPt BAINEH 325 DNA OHTIZ B # 32
Yuta ROREEARIA, QMFPNEERYEE LT, Pt 5951 (MEBEEIL DNA &) O& R a7 8
~OWE%, @B Pt 8K L L TH RN TN 5-H-Y OIERSF 0% HigL7-. OT
1%, YRR ~D R B A CE DRV LI B E 2 WA Z L2 L T, EREZD
VW@ AEE 1372<, DNA X T2 M7= F TOD 2 E% X VA BGEL BB 52
2L, BEMRAY BFIC MRS CHREARIGFMAIRME L. @TiE, JST EERLEIC kY, Mg s
B DL FEE L LR 24T, 1 e LT Ni AA 0 2 ~E ML, DNA [EEA LRI
AT HHH A ERRF LT ZOE R Z B X fRE o TEIC > THEREL,
o PNAZ R EE SV A DR EHE #1572, @ TIE 5-H-Y 12OV CAEA R XA
B I > THIREN JRTEZ FERIZIR A, WERDOTV AT TT L AR BN 2> QD 2 e a %S
Xk, ZOFEMEMEIA L. 512, Pt AID 5 TAERZ LN T 51T, BEXIKEN 7
Ju (iU E BEE) A A X Rt e BMIE A A S bt o B S A LR O TR L
TW%. P& 43O HPLC & B E RS R 53 D DO KRG B3 Bl A+ Bl e 3 2 28T Eh &
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1. GwX) Nearly diffraction-limited X-ray focusing with variable-numerical-aperture focusing

optical system based on four deformable mirrors (Scientific Reports 6 (2016) 24801)
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HRCHID TRIPTIRE TOENEEHR L. 4 OIT—BRERERERSEHIET, K
100nm~1500nm £ T H M BIEICHENBELZ S ELTLITHII LTz, AR, I7—075%
(BT DEBRY — 272 ay 7 (IWXM2015) Tk R B AL N —E L THEEL, B —LH A X7]
IR A TR TEFT TR A S TEILIEBDOLLT, D TRV 215 T D,

2. (@) Coherent x-ray zoom condenser lens for diffractive and scanning microscopy
(Optics Express 21 (2013) 9267—9276)
Benl A 51

AT 7N TR EED TND 4 DT X T T 47 8 CHER ST R O Rt %,
FHEBES oL — v a il Lo THBMIC LTz, AL EEEDORMADOL LT, BT RAE Y
— AP AR%, 1y m~F+ nm O HEEICER R THLI AR L. ZORE, &
AL T O BB T iRD TH I ThD. EbIT, JkDab—L U MR A A— 7
&, INELTZ BB L I CERRd o7y, T AL EICZEM 72— 2B T 528
(28T, FEIMNZAUEHE 22 1 FH i A YRR CE DT &2 R LT, SEREERR O S e fn 1
i CTHs.

3. (%) Human mitotic chromosomes consist predominantly of irregularly folded nucleosome
fibres without a 30-nm chromatin structure ( The EMBO ] ournal 3 1( 2012) 1644—1653)
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Y = BHAHLH (D720 IR IR P IND B TWND T E & 2R E kDT, ZOARKH
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1. (FFeF) BN AT A X MR A7 LRl 2012-150245)

ab—L U X RO HZ 4 K OTER AT ESE CTHIE 528 C, HALICH B B I X #R
DY =LY A X% pm HOE A+ nm LIV FETEZDIENTREL 2D LWVE R E B R
L7z, R—=RLp 5K A8 B A H sk & EIE RS, HFER ISR SCELTRELE. K
FHEHIRO mIEEALIZIE, BT RIS RO ONDLDITMLETHY, ZHUTK
XH 575, BITE, AR AT ASE L2 O FLEROBRIZI W TR LR B 2D T
HELETHD.

2. Fir) 2o VBB ITTRE DO DT O ELIKE H 5 A K O D o3 1 57 15 (e
2013-003994)

B RTENRES LT B IR MR CED T AT BB R LT, ERvkENEE S
Y X BRHTIEEARL B DR T2V AT DRI DT, R R/ KBV 7 VA BRI L
To. RREFEBREL T, 2o "7 H ISR A LT Aaidiz, LA-ICP-MS L[R5 LL_Eoo#s H R A
80ng) CHIH T AZ EITRRIh L, HFETR I3 3C(S. Matsuyama et al., Metallomics 2013)& 1 CH
FLT2. RFRIL, Zo P BEITHEETHRITEH LWL EDMAITHY, ERANDIT
FHEREMERZ A 072720 T, 2, TRREfRI~O L A IfF S Q.



3. (Gw30) A novel branched Tat 47-57 peptide for selective Ni2+ introduction into the human
fibrosarcoma cell nucleus (Metallomics 7(7) (2015) 1155-62, 2015)
#en s 24F

HRAMARNAZ A Tat-branch peptide ZfENEL, B THD Ni 2N/ NGB DF%
~TERR L, DNA EEZ ESRICEONDZ LA Rm U, FRMIENEREORRE I, &
BT DA/ N B 3 D ARSI RE L 7e o 72 . RFIEEZOBERIT MR+
~OEBRIZT T, WA RIZE W THHEERBR THD. BIlE, LU EiTa T3 ~S
272012, 24D RIS ILFWFFERH T O UL 2 TR Th .
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T AT B~ - Dr. Marcus Newton (University of Southampton)
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HPLC-ICP-MS & ICP-MS D322 : $h A S Bl st (Bt k%)

Mg —
- LA A REN O BB RHE A = X LOMEIA K H AT 1 (SRR E R R T)
W~ — RS OO B2 AR HEEER ORISR S)
ICP-MS | ED 1 fH B E GEL Y —TF kL 2—)
TR BRSO S8 - )1 BE— P90 B BRI S SR 9E ), &5 )1 F— 2% ([RE 4L
K7, ST EBHB R GLafERT)
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3. 1 EEFZBXREMBEL AT LOERBLOTRZE~DOIGH (KIRKXZE IWAZV—T)
3. 1.1 XFEFRTFHZR

TETTATENINFRFEBLOTZDIZTIE, 7878 2nm LU N TR T DI IRA~EEE TEHIRIR
ANV THY, ZOETE 2D TR CEEMR TEXD @GR AT A ST 4% 5t - BT
HZEwBEfELE.

W BERIS T B D B, AR ORI R T A H A GE72 22 TERR 220 M, B Hh i (1] 2
X, F5 TR AR B B 8 2 S EEL G, B 5HES Ob IR AT 4
HEERIELTZ. EREBO TR CEBOFE AL, ARERIEICIDFIRMAREO—KEfk
AT, B3 & LT, SPring-8 I B WTHENMERED R AT -7~

MR L (R 9 A H RN RE 2R AR 222 N 272018, —FRBIEBR F0EAL, 37—
IR AR A TS 2 FNCEMERLE T D& H7- IR R L. SO EHEROL LITIR
AR EZRIEL(X), FUFHI L TERMREZ ML /=& 25, AIREHZE T T HEIN-ER
LW —EEG-(X2). FT-, EMEREHOEELLZRIIRORTHIEZMRL, Ko TEND AR
7NV DRFEITREH U= (H. Nakamori et al, RSI 2012). SPring—8 |ZC 10keV ® X #pA&f ~7-45¢
FERAAT T2 A, TR AL TR R /RO 65nm OENRENESIT- (KSR, 24T
#%3R) (T. Goto et al., RSI 2015). JE5 R DB AR R AZ > TR EL TR DL AL THY,
TR P85 % W CERBILIZ RO ThHo. £z, FiROpRiT 2 T EIZB WO THER T
XTEY, BT —ERICEBNT, BEET ORI EHEOETUC KB LT.
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3. 1. 2 RZEROZW EHIEE T O BA%E
- F US4 URARBIRE

TR R B4 b FE LS 2720121, WmIGED A LEAR A K CThb. Filkd LD
2, FUWFHZ LR T =2 — 3 EHETHY, RO RO IR EBIZIZAF]THY, EH
MAEAZELUR TSRS, 2072, 45 X #Ricks At-wavelength I EFHHITESL T X 7L
—F U T TR e — NEOMEN E B R LTS, BAEREE X, L—V)—KHETHD L /4 LL
TEL, ARATASE EOERREZEIZL TPV 2nm (ZF Y 7°5.

X BTV —F L T W CIIAVRREZFIRL, JIERIEFER THLZENLAAR I L —F 7
DR THERRL, B CARIT X # CCD IZ&» THEH#ERIGTHH D E L7, SPring-8 BL29XUL (23 i
HIES R 20 A TN R B A, ZONF RO N AEEART L —F 7 FiHIE -
THELZ (4) . 22T, ARSI TERNE AL 1 BREOH mEEEN,
ATV —F 7 FWFHI L TEDORRE IEMEIZFH M T EH 7. EBROFER, £ 0.5rad
=L /1000KE COREINZEDORIEIZKZILT- (K5) (S. Matsuyama et al., Opt. Exp. 2012).

AU —METHE, BIEREZ DAY —AELEHNIZEBW T, YAG BTy 7 2E CMOS
THIRESNIZE — AT =4 —%B5 L7 (K6) . KFIEOMERENY, @S- mHid A2 E 5
LINTIIR AT EBE A SE, BEIEONDENFFEIC I > THIBT L=,  SPring-8 12T
BEZ R, 10~20nm OF5E CE— AT L FHITEDZ L 2MERLIZ(XT). 2Nk AT A 8
DEFTENANT, An—7 TRV T+/-25nrad OFHMEEZHEZEL, £ PV 30nm F7EL7-
EIRRFE% PV 2nm LA FETIMAIATZENTE (M7, 8) . Fio, ZOFRIEAETT- IR i 2285
2L T, IRIEEPTBR I L7225 65nm A=K LT2(XI8) (T. Goto et al., RSI 2015).
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BARELT- IR AT E S 2 N CT X2 7 7 7 I F R 2SI, K9 100~1000nm O Hi[H CE
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FTAA DRI, BRI I DSBS 2L — T a BARRI R THY, 448 a7 5246277
T4 —R% 2 KU WHFHBEMEEAE AL, ZNEHAWT, TIA A NREEORSNZLT
VY, TOREREL SIS, IT—~ 22l — R0, ST~ DI BREE R A - R~ T4y
MEY 2— VBRI LT (X9) .

ERERS 2T L

X9 HEELI-ERY Y Ty RENZINZ D700 E# BT _RCOREES AR E L.
B2 RN ERIMEETE A IS, EMEY =T HARNERESHTWDS. PRI A Eia=
vh BICA—ha) A= 2R RIS SR E TE DI~ TRY, BT DOENREEOER
WIRT TARA NN HETHD.

B LT 4 MDOTRTFTESENSR AT X 7T 4 THE NP RO M REA AT 572012,
SPring-8 BL29XUL (2T 10keV O X #igz-fsi o THILFR AT o7, RERTIL, 4 ORI 2
FAEHE) L CTEEIELZLICL T, et A E GUEM D) 2[5 E L 72 3B B D A 2 bt
72(K10). 37— IRIT Bk D~ e — MEIZ > TE=2—L, IARAIROFEE X 2nm %
EHUZ(X11). EHEBROKEREZK 121277, Type | 735 11, Type HFEEEDIT—nN 21
A DSEETHY, Type 11X A2 Type [ZHAT, TEFEEIED 0.4, K EENA 0.5 T
5. Type INTZNZEN0.2L0.1 THD. BAOZ 10 FOHRFEATEEL, TORER, Ththo
NA TS USRI 72> COVDIER TG, Fiz, B — A7 a7 7 A VEIEFITH R THAR
0 —7 DN DR FHLILTND. ZOFRERIE, B D BORBEREICL > TE— A A X% H HIC
HEH T HIENTEIZEEERL, 74 7 T4 7 E IR EL TR THID TER SRR
T&H5(S. Matsuyama et al., Sci. Rep. 2016).
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a—— / Beeon
o=y : L NOcpees o OOt : AP A0S
oD 000 1000 [} 1009 000 000 1500 1000 500 0 500 1000 1500
Posdtion (nm) Posdtion (nm)
— 1500 E7 T T T T =
g Horizontal calculated / o 1
— 1000 - Vertical calculated / : |
% O Horizontal measured |
L 2 = I
L 600 O Vertical measured /
o
LawE 0 ) AT T e -
-
3
G
. I\ipe I
O 200
> ,
I |
= \
b 100 [ 3 L
1 05 04 03 0.2 0.1
Aperture ratio

K12 BHAEEIEIC > TEONZE—a7 a7 7 A ((F)EB RO — 2 -EIR O B CF).
Type I ~IMIEFRE L= OB IAXA T 51T 2 BEW T H( N7 712%IG). Aperture ratio 1352
TR K OEICKT D REZER TS, OFED 1 ITR K OO NFEROEETHD.
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AT RITIGEE S ZATD 2stage DEKXLTFTRTHY, OHB)ELOEHEIZLY SACLA
TO 50nm [ZHRIL TWD. 5%, RIFFEO R ETBEELHZLIZE-T, XFEL TOTH 77
AT WFRDFERALEHED TNETZNEE TS, Tk 1E, SACLAIZEBWT 1 um & 50nm D
K —LERHEL TWDED, B — A AZXNEEIITNDTED, SEFRICHEDE TR TDE
B RSN TS, A%, JAK SACLA DRIHENDT-0121E, B — LT A XD HIFEH R DS
na.

XFEL pulses - -
% Focusing optics 1

Focal point 1
4-1 1L . / Focusing optics 2
T = e ——— Focal point 2
,,:\ - { \
»
—

(m)>
13 SACLA |2 THEEEE U7 sub-50nm 2 YL F%. 2 B¥d Kirkpatrick-Baez 57— Y5 %00

A%, BRI — R DO AR T

Vertical direction Horizontal direction
12 12
i <prepsaaicli™ - = el
= e I\ @ 08
E ] ll ' € n
€ 0o Femmcesieteet £ 30 nm g oo ““/' 1 55nm
r {| € - D
J 2 ‘
H i £
E r % g 02
DO o / \ e
o jped=isiec T "y |4 S . S — 0 j=s - = -
| il
30 20 100 0 wo 06 20 -0 0 100 0 wo 200 20
Passon [nm) Posman (nm)

14 BRIEICRBTHENE —LORET 07 7/

8. 2 ab—L U MXRA A=V T TNIY R LS L EE BB XRIAMEE S AT AOHESE
(At¥ERFE EEIA—)
3. 2.1 ab—VL UM XBAA—T T T NIV LDRZE

THET T4 T EINFRICEVEIEIND X e — 22 izae—L U b XERETA A= 7
DT NTVRLERFE LT, ab—L b X BRETA A= 7T, — BRI L7250k
VSN EE SR E#ECH 5. AN ILN0ERi T2 B T - Th, 1oDake—L kX
FRIEIT S — U D DRl 2 T AR P REZ2 BT R R [E11E 7 L Y X A ERETLT-.

BT NIV XLTIE, 2 [HOEN S EZFEOTH T T4 7 E N EZRORBAR A L. 55—
T 4 BIRAV MR EL, X FEELE — LD AL —T D B3 i@l il §E/R LN T RA AR
THIEIZEST, B EAD X BEENRE —LOTRE T a7 7 AV aHIEIL, SR PIRICHINE
REEICL CRIBED AR AR AT, SRS S 2L — 3 a LA A2 X 1511, JBEL:
AEHIZE IR IR N EFF o728, 16RO FIETITREHE 2 BT D2 LT TE RV, — 7,
PG RE T LIV ZR LTI, X BRENE —LETRLAXL, SHITH ERICBITAE e —
LDFREEF 17 7 A )V 2 BZEH R DT DY R—RE U TR LR EE R R A1TH 28 1c &
ST, REMEZ FER T 2T, ZRDFH RS 2L — L a AT S<H T VU X
LD TN %R L2 FEED, Optics Express asZ @i S417z. (T. Kimura et al., Opt. Express
21(7), 9267-9276 (2013)).
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BT
REYE e—LorxX$E REYD
XEEBis B/ 53— XEERIS

KX - -
Fo"
@
e EED

X - —

K15 ZEMMNCERY 2o REloabe—L 2 FXBEPA A —Y 7 OHE/#K
o b—3 g VR

F7z, AL — =2 HWTART LAV X LD EFEICHFOMAT. DL o XL US[RAY
v N AE DR AT R(IX16(a) ZHEZEL, THRY AR — LD AR AT, 55— IR
BTN — %G LT 2A, A O T I N — I DOEEZ AL “—7<‘:J:|:$)<L'C
1/1000 FREITIKIR TE, TRIA XML FH S5 LITIILZ (K16(0D)) . Fte — L% T X
A= (K17@)IZHREL, FHAIL7zab—L U NaP 7 — D, TRA A XS V=585
DFREHE D FAE A AT TERDIET REAXENE — 2% AW FRERS (17(d)) 1%, 7
AL &ANR—REED BRI THD. ZHUTxL, FizIlBR LT R A AR EE — A
RO ARG (K1 7(e) T, KIFREENRADLIL, T2 &AN—ADRIZHLT 4 DL Fh
HIBIRIRECTHD. ARG DO N AR =B SREE L CTH WS, MHEEZ EENIA A=V 7T
HIENARETHY, ZOXH7ere A A T DBMEBLII R IT2 W, AWl OLF 2D /NS
WEREHC I THEEINICALARTS 2 AT L CE D FTREMEN DY, FEH QE%& CREST DRZHEL
PLE ST TS, KHEFRICEDFERR A FL D, Optics Express asllfg#iSiuz. (K. P.
Khakurel et al., Opt. Express 23(22), 28182-28190 (2015)) .

Beam Dcl'mil;:; Shit .-\p'c/»dlzing Slit  Sample 7 {

l | I ' 1 l J o
L_"‘“L‘ L, L, Detector

| \

i |

A m |

-2004) <1004 0 1000 2000
(a) He-Ne Laser (b) Distance (wm)

Mirror

4 Lens System

Eo— Spatal Filter

Logscale Intensity (arb. unit)

X16 AL —F =LA T RZ A XIRBATEAER.
(a) HEEELT- R OIS
(b) 6 N COENIRE T a7 7 AV kbt ZE 7 4V H =721, B 742 —5H0)
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(a)

O {um"')
O {um')

02 01 0 01 02 02 01 0 01 02
Q (pm™) Q (pm™)

(c) (e)

X117 "L — —& AW IR R O at— L U NalfT A A— 7 D SERESEER.

(@) PELIZT ANNE =2 GERDIET R AR — LERBIZI1T A(b)=t— L > Malfi/ s
H— 2 L(o) R M. FTIBHE L= TR A A R e — A RIIZ BT D (d) =t —L o Mal it
G =2 (o) TR RGURHE.

3. 2. 2 BE X BT RE AP —ar Ry b /ERL LA

T X BT H T TATENIFRAOT RE AT —a AV OB EIToT-. F—HE S0P
AL — AT T ARO Sl A O S (EAIREICH ) IEBEZE1 mm THD. 2O —LATy T AL
I 4 BERAV Y REETHED, B 200 um DETAVARNKERSNZT R AL —T a0 A
Vo hERIL 72 (K 186@)). 4 KDETAYDHE 2 Ko X7 By A7 — g2 A1, AV bR
A% 1 nm K5 EE CHIE rTRE/ SR L U, (ERILIZ T REA B —a RV B X BT X 7T 47
LN TFRITHIA R, SPring-8 IZBWTHERERMII R A T o7, B— RO TR AE—Ta
VAV NEREIT HZ LR, R RO — AT BT s A VDY T IA N — IR TE,
TREARXDNRE MR T DHIENTED. ZOAV Y NMISA /TR X BT 27T 47 85665
FEANT, EBAEE X RIS EREZIT 72 (K19W) . 7H 7 T4 7 EH R E N T
R LTt — 2%, 708D T (0 & AL—A(5 um E,

K18 il X BENE — LD T RL AT —a LB,
ARDET A TRERRENT-HIE OB O &L D7 RA
AP —ar AV D EE.
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5 nm J&E) DT ARRE— NI L, THRZAYL —ar Ay bOFBIZLANEREROEBE WA
Rz FAMNRE =T, RO B FE — AR (m) 4 =272 ELS-F125-U) ZF| AL T,
200 nm DEAL7 A F I FICHERLL 72, 7R A RENE — ABRIIZ L > CTHOE X fe 7o
NP 7T RPMEIRL, T4 &AN—AD S/N HFET RF A XE N — LRI LR LT
BELE 4G BT 520 MR LT KR A EL DT SE B ThD.

(a)

19 fl X BT ARY A RENE — 2% - X SRR 525
RESEUT- BB AHOE X BREEMEE 2=,

3. 2. 3 ab—L U XBREFTAA—VV T VAT LD

TRFTFATENINFZEFTL Tat—L b X AR T ERETI DD AT L,
SPring-8 @ BL29 (2K KF7 )V —7 LAl K7 N —7" 3 4[] CHEEE L 7= (X120) . 30k~
=M, iﬁﬁﬁ”ﬁéj‘ﬁ X Bl —1 b X gREET 2 — 5, X e — A5 s —
LU A E N AT REIR R BT L2 o CVD. b —L vk X BREITA A= 7 EERTIEIRE X Rk
KRB0 D70Y, il R a R TERRAITIZEN TED. nfw:u/h I AL
Enﬂ%%‘n%ﬂﬁﬁfm%ﬁﬁséhﬂw AEHZX2 X OB ELZE um SfFRE CHER AT

HEChD. Tz, bl =y MEmEIZIXEPT X @i Ao B ZERE (2.4 m) Z3% &L, [T X o
jtx (ZEDHLEL - UL DA E X > 7. ZDBE, BEZER 7 a2 RNy FHMELRED TRIZK
>7C, k= DO IREN D AR S E 7.

(a) 3 > (b)
20 ak—L Y XA A=Y THE 2=y K
(a) ZEEAMEL. (b) Bl = MERE

3. 3 Pt HAIDHIRNRELEN 2 FORE, BLO Pt BAIOHBBIES L ORIVEA#F
OfEH (B ERERI R 22— (FERI7AV—T)
3. 3 1 EEREEXBRIITCLLIEBERKES NV TCOEAEEA RO AHL
25 S E0O T native—gel BEARKEN 7 /L% FHV M= Scanning protein analysis of electrofocusing

gels using X-ray fluorescence (SPAX)ZHWENLL7-(X24). SPAX 1Z, TEEFIZERBES X /8

DG IR RN T 2203 TE, AS/MFOBREZ NRANAEITED. BHFIL, K
TR 727 N E I T DI EMDIRO T, T NVDEHZLUKENE OB, KRR O AR
S MEED BRI ORNE L 2 2L Thal b L7=(1X124). K72 native—gel 74/ %
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T SPAX ZiAT=E2 A, AARIFINEA LM H EAEOSOHTICBWT, BHIRA 80 ng %
FEARLZ(X24) (S. Matsuyama et al., Metallomics 2013). L A— D —LILFEBER LA
native—gel 74/LAIX, SPAX 7213 T2, BEfFTFIETHD LA-ICP-MS Of TRRZHIHRY 10
g ETE. £, TN LT SPAX OB A AL LN T,

Sample -,

4D slit PIN._?hotodiode

lon chamber

X & Z stage

PtLl\ CBB BSA
thmm1nu o 'mmmvso 30 0

.l

|2365&|2)4!0

DOI 10 1030/ C3IMT20266F

24 (F, HE) SPAX OEiERER & BUBHA I DT H, (TR LT native—gel
TANVLE(TA)SPAX OfgH FIRFHMORE S, Ba5AI(CDDP)% 0~1500ng #s
U7 g & B E 2R L, Pt L B #REH IR LIzE A, Bl FRREL
T 80ng ZEERKLT-.

3. 3. 2 Pt HAIDRIWEREFFOMRAR LI OBIERZER T 5 <2208 H Pt BAIDERRE
Pt BUKI OB O IX, Pt JAISFEO F1EH, BIERABTEZHO N THEE X
%. BAEO Pt AL, DNABEN) OAER L, DNA ERAHIET 22 &0 D, SE™B LN
JERO B ZBIET HHDTHD. £ T, DNAEEN) ZH A REZLEM S A 7 L DOBFIC S
W, JST EBEIERIZE Y, 7 7 v RESERHFAIFZEAT (CMRS) & ORI A Bl L=, A
HFRFFZEIZIBNT, BB LIRS S A 7 AC, ARICIEESTHS NI (BT
ﬁ)hﬁu%'fﬂ/k LT, iGNl A A Z2ETHW) BSHIIRICED XS IRV IAEND D,
AT X BRBERIE Tl 7o. MIRICARIZ 85 L, OB % ukmfi & LT
RELE. K2 50T L=y B iaZIcEFRT LW R ghoTz. Fiz,
ARESEI L, ICP-MS THHEE L L Z A, FEROMEMEZH TS, BT LI bamix,
BIRAIZER (N1) 2 ESZ ERARB I (B, Szyrwiel et al., Metallomics, 2015).
AEW T AT L%, BECHE SN TS L et mREEGZ20 L’Ci‘?’\@ b o TR
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<, MIENBA> TWAEERBIKTTY, ZEICNI BXTFF RRZy MR TE 5 LI
TV D. BEERMEARTT R (CPP)IZ L 0 & S, ZIZBWT, A7y b Ni
A FUNFERET A AT LA THD. BHERES LTHEREIR TV,

Ni DIC

—
15.27 0.0060

2 5 GEAMEE X ARBAIIEIC LA MENTRE oA (U >, = v L) & DIC .
Ni @ Ni A A > D BEEFRRIZTRN.
NiA @ SHTHIBRSE U 7o AR ATE N Ni 5K 2 B i IR,
Bar: 10um

0.0500 fg/um?

3. 3 XREMSELAVW-HMREORaKOBE (ES&E figsr—7)
3. 3.1 YRFIFULHH ASBADOIEREFFOMFH

H4e&RIAIL 2 7FF ) (K27) 13 DNA EEAZEEL T /4 DNA OERALET S,
FER THROLZ SN TODHINAAITHSD. UL, BEERRBIWEM 25| & & 9 M AM
DHBLT 228 ORENRSHY, RBFEFN OB N Tz, T4E, 5-H-Y (K27) EFEX
NHHLOWEEEAILEW DRI, @V EMGIREEZ R >Z e RmEn. Zo
5-H-Y (7T RAEMEFF DI, v AT AE Mm% FFD DNA AHAAEHAT572E, EXEICH
Mo AT T F o LI BT B AL LB X BT, FZTARMIETIE, 5-H-Y »Hoht
DAINERBLIORED A=A LIZHONT, VAT TF L LU NI AT~ T~

IZUDIZ, BREEEMAER (HeLa, U20S, PC9) 125t CTHHFIZE %, 5-H-Y N A7 FF
v LR DO IE I I BE A DL AR LT, ZDZEND, 5-H-Y 1ZBEfFOHIAFI L [F]
LOHNAEREL DT EDVRIBEIT-.

5-H-Y Ob DB AANEH DA =X L& 3572120, 5-H-Y 2SN O 2RI
LCWDNEV) B IERICEE THD. ZNEPALNIT D720, HEHeE vz A ilbes
e X BB C LY BRI R DA BIZR L, 5-H-Y DSHIfEAN O & ZITEREL TV
HIEBIZE LT AR B EMIENIZIIFIEL 2\, EAICHEK T840 X
OB TED. ZHUTLY, FAIOMADN JRTEZ IEF IR RN 352 LTk
7o TOFER, 5-H-Y ITHIIE 2RI T2, FREICB W TR 7 v e LT
([X128). ZHUz kW, 5-H-Y [T D DNA R &L CTUVNVA RIREME DS RIB S U7

ZOFRED, 5-H-Y 7 DNA IZX L CEDIHIMERZ G ISR IL TN E I 5720,
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DNA ORI %5 5-H-Y DA JH T, TOREER, A7 T7F 0 LEEE, 5-H-Y OFN
125D, DNA EREL (S #)) 1281 5HD DNA EHEAHESH TV, T72b5, 5-H-Y
1% DNA A THE T 52T, INAEREHDDTEE XL

— 5, VAT TZF DI DNA TR U TEEE S| SR 29 1EA DS 5-H-Y TIZIEF IZ/han
Z&E, AL FEBRICIVIALNILE. ZIUCED, 5-H-Y 1, VAT TTF U OERBERF T
5 DNA OZERG LT E /25 711255 T DNA HIAFHEL TWAZEDRRIBE -,

ZATILS-H-Y (ZEDIHIZL TDNA HIZTHEL TWADTIEAIN. Ta~T o m ik S
W65 5-H-Y OEA T FE R 5-H-Y N AT TF L L1300, RS N CHEAERK
Lizru~F o @IS 52 RWE L2, 612, MICkL T 5-H-Y 252 Th,
B IME R W o Te~Trra~F UEIRCOn~F U BENBIE TETZ. 372bb,
5-H-Y 1ZAMAEPN T DNA SFHEAEAIL, Z0~F L Z2EEESE COAI ARSI, 70~
F L DERE IR N OB 2 58 B L SEDIER D72, Zora~F o OEfENS 5-H-Y
@ DNA ERIHEMERICE 5L TWAZENE 2 HNA(X 29).

PLEED, 5-H-Y 123 A7 FF o DI RBEAF O A LIZ R DERICE ST, %D

P/ R A THHERBR I, BB, VAT TF UM EE A L= LD A
FRZIZRLTYH, 5-H-Y [T+ 2 ERA 2R 282 ALNIZL TWNA. 2D,
5-H-Y 1[I AT TF L8 DA e HERDOANEF T4 7L CHER RS S5 HbE
M ThHHEEZ I, NI RERA L TR TES.
7o, TNETIZ, 7ua~vF o EESEL24125->T DNA ERHEERZH SO 34X
HNHIVTWR ST, DT, 7a~TF U OEENIKIE/RE OBREEE DNA HEERE DI
BAERL CWBEWS EIZ A IR IR AR 2 R E THHICH DL T, RICERME
DA TR, 5-H-Y [ X OR AR A R T 57O I IE R ICHE L b EmTh ol
WrEEns.

VL EIZE9 28453, Scientific Reports 2612833417/~ (R. Imai et al., Scientific Reports
2016). AR SCIEIA CREST DAL R —NHA E7po>TD. R 2D E 2R A 220
IZBWTC, FIBABIDIVERIEF ORI E-S T B, RAFFEOEE/RRE THD.

IBIT, VAT TGF U E D LT HEEFO HaRHF O DNA ZEIEH & /a~TF o #EiEl O
FRIZOWTHHABIZTHZ LRI LTZ. Za~T UGN AT TF D DNA ZEGEIZE D
FO7 A B IIET DML, DNA X A=V DO RICEB N TETHERETHS. 207, /ua
~ T AR RSB TORE T AT IF U LGS, VAT TF D DNA A RO
{b%& ICP-MS Z W CERL-(H. Takata et al., PLOS ONE 2013). ZDOf5 5%, 7u~F LR
BT DL AT TT L OFER ENABEITHEINLTZ. 2028, 7a~T U B3 BEfEL, 4
— T ANTIRDITOI, VAT TF UM DNA IZT Z 7 L0 plea BN 5(X 30). Z0
HRX, VAT TF O AR E @O H720120%, 7a~F L& REESE 50 5330 B/
THHILERL TS, EBREDOIRIFEICEBWTH, HDAC BLEHRIZREY, 7u~F o & BisE s
LEFNEDOPEHANRE N THDLAREMEDNRIBEINT-. FT2, ZOIH7era~TF U BNEEL T D
iy, VAT TF e E OIRANTZT T, BESHRRTR U THIPED E A I A2 E A 0
57-(H. Takata et al., PLOS ONE 2013).
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5-H-Y IRTSF

N\ PP
1
JENTEN N Cl
QU o Pt
N~ 3~ N Nl
s “SNHs
HsN

27 FHRALIRA 5-H-Y(E) & v AT T F L (h)DHEER. A4 F6TRT.

Enhanced
P Zn PtLB PtLB DIC

2 8 Wt X MRBAMERIC K A KM o R DB, SNV —T7 L oHFEFEM. A40
# (PLR)AS, A Z R L7l CoOH EITENTHRH S T-.

5-H-Y

HIN |2+

29 5-H-Y DI u~Fr~DFEM BAK).5-H-Y (37 n~F Oz Sl L,
ZHUZ LV DNA LY (S #)o DNA BRINHESN D L EZ bR D,
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BRAgL7O=F ARLzoovFy

YT, KB OEFMOT Z v I 22T D,

3. 3. 2 X #EEmMEER AW HIfa R O R 0B 2

SXEM, XDM, # KB EEZH HW e AefAc L bs7a~TF o - e ta A& s 0% an)
FEATIZ B L C, Yetb (A S BT % SPring-8 C X M ELIEHT 2B 2o T- k55K, LTk
MBI 72 o7,

FUWF 2 A DNA DXE DI TRl IR S IV TOD DN ETE AR THY, EWFo
HERETHD. 7/ DNA DIGIICOWTIE, HRETIE, DNA DB RARAZE N TR
LAY —0E70, ZTRHAIELSR RSN T 30-nm Z7a~F RS, S5 5REEREE )N
TEDEEFDS, Eile L TRIRENTWA., FA-BIT ez V- X B EELAT 2 e by 24
YL BRI LTIV, EREARIE, 30-nm Ze~F UL 0b s L AX LAY — A
FAE D ARHRI 2T B IR Lo TSRS QA Z & AR LT-(K31)(Y. Nishino et al., EMBO
J. 2012).

F7o, B TOXBEELARATIZLY, 2o X5 REAIZ S TMia oM/ a~F 12
BOWTHIEEL TWABIENRS D -T-(Y. Joti et al, Nucleus 2012). ZO#fEF1%, L4211
MR a~F  AEEDFEPINMEAE R L TWA. 2O X7 RERIZGHIE, YERE 7 s
RN, 2 DXI VLAY — BB DAL X, BRITH RO BICES> ULER] 22 L
MWENEZ Z LIS, FEEE, FATZHITAEXTZMRO R T, ZOXIV A Y — LAOEIE(DHLE)%
BIETHZLIT L (T. Nozaki et al, Nucleus 2013, S. Hirai et al, Cell Reports 2012, K.
Maeshima et al., Curr Opin Genet Dev. 2016), FJ@NDXIL AV —LDDPHLEX, X3
FOiEFE DNA ~DOT 7 AD W HIZB W TEETHIZENb-oT.

517, NTHINCARRLTBEE X 7L A — 2% VT, B Y COXBEELART 2 35 270
STFER, XV A — AFRORD SO KRE I EE ©<DH720, FHANCITVE Fn ot
BALELEFF>TWAZEARLT-(K. Maeshima et al., EMBO J. 2016).
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