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DFBVKRFZRNT 5 Z IS KW INRERE T 2 KiRICeE L Ok
FETV. RAMMEEZEDTEIET,

NTXIILAF 2 E—=LDI 0 y0- N—E—
MO HISIC KBDKERRDSH]
REKRPACRRARFSEIRE — LS/ BE Y & —E OHEBMARRICE Y.
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TLAFY *Mgh) E—LDL—Y—SRRBRICBIMLTOET. B
BETRT LD BRAZO UV L—F—xk (280nm) % S-LSRD
ERBICEX, (A EHESBETL - —FHT D200
3s%S1/2—3p?Ps2 absorption-emission -1 7L &R L TWNET,
—55%. ZFLONYFENAF > E—LDOETHBEO L —F—5H0I%
BECER L TWET ., B|EEFS o0 - X—8— NOVHBICKBKFE
FEDL—Y—SHOERIRICERYBATNET.

Small Laser-equipped Storage Ring (S-LSR)
RBAXPACEMBFAEIRE —LF / BIFEE 2 -0 LSR &, BE22
XA —B—TBEDHIFEEEHD,
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| HRBH T OEADTLF R —ILET Y

HERIRBICPE LOWIRILF—RE LT BRE. BRASFREFRTOH
EMADEREBHICE > THUTONTVWET ., EUHIFMROMEILEE
TY, Thid. BEHRBHEVDIBELIREICH D TOHLKRTH YRS
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(Cld. BEFDIREHS (RAORIFPA 7 VIR E) & {E o 7ep iR
T—REEBMHTHEEDIC. EROMBAFRIE N COMMZESHZ TR
TRREHDHERDBETY ., £IC. BENICHZEREMICETILFA
TIBRETHDMARBFHRE /Ot A WENICEL <BRL. 7
DLETENSZTR - FIHT 272ODHEROFARZETOTCVET,

IEHRIRGHC KB MBADRETO LR

EBLTVRIE - ZHAT - 2L, BEFHBE 7O AREZEEF%
BEEZRLET. COFIOBBRREELERTBICIK. SEIERE
B2 L= a3 FRPRBFMPRCEBYITERT 2 EPBE
TY.

| R AFH RN BT B TR
FHEROIXINF—RE L THFSNDEBMEFOERICEIT. 75
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TY. TT2AIHEMEE. TIAIDSDIERICHVERREPHET
FORFEBHEVWODBRIRET ICEWVTEH. ZORLUEZFRDIED
KOLNET, FHICAEFEOS I XIIF—HHRICEDMRSL (B

Fhefl) & BRSF T2y bOFBICHHEERERERD—DOT.

PERETCREAM 2185 T 5 E CRBEEDHILTFAD RO ONET ., ES
BHB14MeV OREIEIF T 5 A~ ZFIFA L RE R DM D R
ICORETHHEVDERD S, HAEA F 2 IE DUET 2BV TR
FMeLICRIT HMEEIT o TVET . IS DUET [$EA 4 R
AT He A7 > ZRFICIRGT 5 J EDPIREL /. KU BESIFRE
ISEVRR T TOERBRDAIBREL D TVET . FAld. FRABRER - B
SHOTOY T U MIBEL. MBAEIFERICH S MRBEREED T
£7,

| MR ICR T B ERE IR OISR

MHRHIE I D RABRBROREOEICIE. MRFRICEFTFNEEFR
MARKELTELTOVET . A F RS SRR ICRFIN (B
BTFRBEBEBATEHIFEE L TELSFESNTH Y. BFEOMREIE
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7/ ARZRAADE

FIVA TV AEIL AR ZOFERR & TRIIVF—CAZEME LT, MEYIE - WERSE - T/N\A A TR A8 E LIEMRZEDTNET,

iz ME—K e BT wEms BILEN

T/ YA IO RCKBHFH L VARIZORA
EIXIF—ICH

FEROAT XN F—IEBICE T THERDIERIR LICIE A [HBRT/
WAL [EFthE] [T\ AKE] REDERZRI ANLH D,
RS/ MAERRICZT I TRAT PHRBETFAZRAREZOERIC
HHWMEOEFREB LT SERLABBMORIIL EH L VIR
IRLF—BZOHFZEEL. ROKDBMRZTOTVET.

FLLEmEs
RS MERA ey

F I ENFOFED il
EREIGA
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. RERAB IR &
BAT I+~

FIAICAT

BHEIRIF—
FIAR
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52 04 06
Voltage (V)

[1) 7/ MBI AR & AR P

FIVAXOHE (F/WE) ICEWTE. BELREFDRICKYT
TOBYAICERONBVFELRYN - EPERLET. LBl
BRAB T/ METHDH—AR T/ Fa1—TXT5T7 1> RFEF
BHLEQIYE - AHEICEB L. ThOORBCTHECHICKTS
MRZETOTVET . BAICIE. B—TF /PELANILTORERGRD
HETRIBMZRME L T, 7/ METNEEOH - KYEDREE. 7./
BOEALICKUBESNDAIRMMEORR. SS5ICENSEHEROR
UIRBRIRANP. TRILF—HED ETOHPROVBERAERM. ER

wEpE FRAE

PEMEMEIARL O LVBRFEREDRRICORIT TN 72HD
FEORAZED TNET,

|2) RFEWEICH\I 2 BEERR OB

RE—EDPLRBDITZTIVEEILDETHRFEVEIIFRLE
WEERT ZEDD. TEROFEATILEMRD MR LR PIS
APPEFSNTOVET, BHAIEINET. AEVBHRECRBZERTO
NL—BHE INL—#AEY) DEE LERFEME THS ZRTE
BEBAA DI AT K (MX2 M=Mo, W, X=S, Se, Te) IZHWLT.
7T LML=V —EBWBREDAFIREEICREROAED S O
REDHTEE L7c, BAERICIE. BFELN (BhieF) CHEREF
DBEREEREMA D ZALDBERICMA T, BRIRN VDAL
BEEAVTEFFEOTEEERLE L. BER. ZRTEBEREA
AHNDATFA RICBIFBNL—BACVIREOBERE LU0 0OF#HE
B TR EEDTVET.

7IL MLV -ZRVESERINARBRRKE (a). RFEY
HOBEEERX v T7AAFIVR (b)

BRURLT T AL —Y—ZRICBELCEBREBEEZRETSIE
T. BV 1L MNDORBOBRETRFEMED D OHEBELIAINE Z
HAETHIENTEERY . ARDPRRICBEED NS AT L&E2 TH
ELEZRTEBZBA A DI DT T N MoSexDilBEEAZIEE T
T. BF () &IEFL (h) D ESRBREFEHBRMEFDEME LUHE
MAAFIVAFDERESERAAFT IV AZEATHENTEERT,

HFERBER (@), AINICREREEZEALLZD—AR> S/ F1—TIC8TBHET
KA F I AFBOERXR (D). H—AR>F/F1—TOF7>H>TIFEARNDT Y 73
IN=T 3 FEAESG (0). AFHEFRROBG (d ER). B—F/F1—-T D&
WHEEE dTBR). (6) B—H—R>F /F1—TDAN—JRAFERETY T
N=2 3 2 FIANT ML,
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ERD SR ETREACEFNMAZITOTCNET.

e HERZ s INEE B w3 |UAREZ

ARIEERZERVCH LWAGERR
) aAVEGEFEDRFE

BRRTAVKBEME. B SMAL. BE. SECERE

EVOTRREFTHIENS. BEKROERLTUVSKRBEMTH Y.

FROXEBEMICHEL THEERE L TIFSATOET, &RV

VARBEMICIE. BHEDSY O (99.9999% LlE) DPRETH .

REFHFBERY Y AV EAKROFETCORESNTVET. LHL.
COFETEKRBREIZ MEDEE L <. FcBABERHRS D 223
EEDFREDPKDOENTVET, Fald, UIAVDEU IRRTERR
EDTHYERET 5 ERIARER#ETHZH—H. YUIAVDRHBTH

%> (Si02) DERFETHNISLLEMBEICIRETEDIEITERL.

BRE LS U hEZDERESMES ) A NETTT 2 ARNRERE
EMRELTVET, TCICRIEEREREETHY . RAEITEBREED
EHCPHEDOR EICRVEATOET., £k, REOHSER> U
AGEAIL. KELBEROEZ100~200um BEDOEZICYIRTL T

ERENTVETH. h—T70R GIUR) PREVEVWDIRED DY,

e, TOROVIIBEETROEMTT . €I T, T4l ARUBENR
RICK) . BiREICHA LT MIERMES U DV EZRIET B RE
RLTVWET. IE5HREHRITEFATEY . BEEU IVEREOR
Bm P ) aVEMELTSIChaRUlag Z EICRYBMATOET,

BRMERTOY ) HERETICK B> OV EER

FA4lE. AR CaClAA THR SOz BRETT 52T AV %=RE
BHLLWARERELE L (). RIBERERTOERETEROK
F (BD. BENETU IVHRD S FETARAIC KD EREh
& SitE (BT

ARMEEICKZH L VABENAERE D ) DV REEE
T4l AR KF-KCI T SiClaz@ite LT, Bl K UERES
AVRZEFDHMLOAFEERELE L (). AgiRLEICESNE
BRIV EOHE SEMER (AL). /oMU aAVROE
mt&d EBSD 2##ER (B ).

| NAFZDBDI RN F— B SR
RIS & 2 OMIHERREC AR & DRIERES OHIKREDEXR
BREEERRTD2—DDHAREL T N AYADERZEDFADE
FRTCVWET, WD, BRYMECHS LERVIERYRNA FTAD
DENFIRDPHUETT, TRLF—PEORTERICERREOBLIR
J=IDNAFRAD S DEhFEEEEZBIEL. BLFERIECE/NY
BTR2REDFENFEERNT. N FIADSDIRILF—HAD
ENEREES AT LORELZBIRLTOET.

A—/\—|
MEHTZ/—)L
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<

N FRADSDI R /) —IVESHEREE DR
BEFHRBEFEMICKY . TRIE / —IVEEREDSV\EBR (Saccharo-
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T FARTF. MRREDT/NA ASAZITWNET,

~200 nm

0%e%%% -

SEMEDTFO 1 2FHlR
FFELCBERMZIEAF D vIILERICKYEBRELICHEALITON
eBRERT TOAFY Y "EEEEST O 12Tl

Institute of Advanced Energy
Kyoto University

1B R FHRR DS N RS
FE LS DDINBRBAETERRARICKIAR NLT Y TRESHK L
fe WM ST T>F UK.
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22N EXR RNA (DD e e RIBE B BHICIEED KD ICERET T AUE KD, LT [H#BaDH] THEEL TO\2 22 /3B RNA OFE#i4 A8
WAz, EOXDICUTHREZROTE [HADI] THETHDEMELTVET. INEOMHZRBRLT. ADKEHPALRBROE S LT
- RNA#EMAEDORBEZRIEL TVET.

U= TaERIxINF—DEEPHADITEH L /NI E

we JHF E A FERE o {hE B

BNRETXNF—FIRETREICT DR NTEP
RNA D7 —Z—X4 NRERIEZREILT S

M. KSHA TR F—2FB LIER DN TEESNDLE
IxNF—%, AVINJE - Bk - BRGEDEFBDFHFIBL T,
AR L TCOWET. IhoDEFSDFPEDOEAEIE. &
- BE - KDFREWDBRMARRG T, MERSE - EF - 2> T%
FLHETHREZREL T, BMRIMIEIRLF-ZFBLTOE
T [FRH] TREL [0/ &) [ABXT 3L+ %Ki ]
RED, YOI xINF—FAREZ A SHEZHKET 244570
F. MREOATERAD KDICHEICRIVET I ET. BRITALFET
FIF—ZERTBH/2DDT ) -2 TEIER IR IINF—FIB AT L
PERTDIETTT. RNMNROKZZDRV/NNVE (RZF 27482/
UB) $IZFaTRVINVBEERNADEER. FLTH/ X =ML
DORETEB SN2 /NIEP RNA OfEfiftz. BRYE T HHEE
FRIETDLODICHRET - BEL T EYICEHT 5 T+ —FIBikez
RIEJDHFROEIULZERLTNET,

U7 a2—2> Ny BBV HRAEL Y — 08I

RRDV T E—a N\ EEEREHRELTHRVT. ARILENEL
BEFIFENFEICIOTHEL . MRS 7 FIVMRENFISHT
DEAEIY—ICLOT. RN T FIVRES AT L&Al >
T IEEREDEREZED T,

ALXERDOERICMEITIZE2 VNV E - BER T/ EBERICKD
FFAVEF— PORE

RN TIE. 2>/ EP RNA BEDERSDFD S/ ATr—ILDZ3E
BIrh TR GRBRAEZ TR LT MEZRRP T S IVmER & OHEE
ZRELTVEY. DNA T/ BEFZREE L TRHBLT. BHOR
YINJE. BR. RNALGREZ 1 HFI OB /BAICERE L [9F
AA Y FR=N] ICEKDT. EERBOEERICHHBIEADRBRIED L
DICERRISETTS [PFIAVEFT— b ZBELTVET, 0K
Mzdelc LT MRONATOATIRE S AT L ATHER S AT A
DR\EBIELTVET,

HEeE RNA- X7 F NES DR
NTFRERNADEARRTHDURIX I LFXTF KN (RNP) I,
ZRTEEED IS LD FRETOENTIZFEZEERTHIET, &R
WETHDFICHTDRNP U T X —DPHEETZET., 5T,
RNP Ut 74— e htlieZ 45T 2FNTRETY . DRI
% RNP #E(URIC K o T, B FICH S TORRTIGE T 2 HA >
Y- PAIESRZERLET,
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BEEMZICIM L IeNA TR ABRKONA FRFDERETN. N FUT7A4F ) —DiELZER U IEMRETO>TOET,

wE BEEA wE KHE R o Bi§ F

BEEYRAIIIB L 2N F Y ADFERIC
KBNAFUT 74 F 1) —DEME

NAFIXAB KON ADFICE L. NMR EZ B EEEY
BR77O0—FICEY ., ERERFLANIODREETIERT D EEFTH
TWEY, —flELTTUFVRESIZRITEHEZMEEE RNA 5
WIRTAADZALZELMICLE L. ILLAEROBEREBITOT
Y. mHV EEZBTHERICEHL. 71 J)LADNA DIEEZHE -
FEERILT D RISZE NMR % B\ TRIERE TR 2 FEDRMEICKIY
LELE. BT, ETEREARENAFYAD S IR F—HKXOEE(L
REDERERDZBRANEZRIET 27> THY .. &HEMICITA
M T 7AF)—=DONAA DT 7L F Y —NDINTEA LT &R
BEATMEZITO>TVNET,

NMREZBWTEMICESINA TV T 74 F ) —
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HEYHARREER D) U = — SHEREES Z 1) THERA
BALlE. VIV —Z2BBICAY DN I —T IR DRI TS
& DEERAIINE %2 RTT NMRIAIC K157,

E b APOBEC3B D—7$H DNA RN FOURT I /LRI
ZT7IEA LNMR ICKY) B

T4l ASB H—AKHE DNA L2 V\EERESEN T 2 CAEBET 5 & (VD
MEEZRE L, JOMEDH. ASBIFFEV—AREDNA £ £V
FROISENY P VEENERLSRDIFHT ZENTE S,

b MERRICEA L7z DNA/RNA @ in-cell NMR I &2 S FILVEGA
T4ld. RBRERNT\T7EVEEZFAT 5 DNA XU RNA Z & M
BRICEA L. in-cell NMRICK WS T FILEEBRT D T IR Lz,
ZL T IS ORERDPE MBIERNICEWTHNT EVIEBEEMT S
ZEeERHE L,




T xIF—FRBIEMFERM

DNA 7/ i8EFEFB LT BZHE LB FEARERELET. TOLOREAREFATSHIET. DFANY FPE—L—PRERTF

BREDHEMMHOEERZBIELET.

E
7UIT8Y 791Ky

DNAF/77/0 —%RELT
et/ BEhzRET S

DNA FBICEEEREZRET /20T TR F/MBELTK
EBHDOHZDTTY. DNADPEOBWHTRMEE BCEAREET
BUTRMNLT Y TRFRICKVERTE DT/ T A XOEERDIER
IEBSNTOWEY, ZNETIC. DNAFUAIKICKIERL
DNA 7/ iEE#hE S ICHECHBI I8 & T, 170X —hM
Yo ADBEFREER L TEE Lz, INHOMRBERIE. SESERE
BERFEMARDED ZEICK YL WEEER T /NA AE L TORBD
R TEET,

BrE. B CIRILF—FBBRMFRBPIDEMEECEMALE *
F Z HiEH & 8EO Ewha Womans University @ Youngjoo
Kwon #i#% 5 DR 7 I — 7 EHRET. DNA 7/ #EthzFA L Th
WEHEL=8o FHEEREEEL. ZORMEED Lzleitiiz
BEIDHIEaBIELEMREBIR>TVET, INETICHMEE
HE L /=& R, DNA X DNA F/ &R D BRIz ZF A L
TRIbhE L. B, KRBRRODFONREEROATHERLED
AEF Y UEEC2 DL EOKRBIRO D FOBMPIEAE D2 h T F i
REDH DNA F/ @BiEHEFIB L TEYVHEINTER L, LPLED
5. ZNETOMRIE. OXFHYPHTFUBEEERNT DI EITE
BWLUTEY, OFFTPHT T UEEOHEICDOVTIE. FEALTE
BEhTEFEFEATLE,

R4S DNA F/ #@EEDOT7 L —LART. DNAZFABLTH
THUBERORF Y UEEEERT DI EICHIILE L. Z2OELD
RIEEARIE. AR T DNA OIIBEEZ B S £ 5 Bk OREEEETMIC
MATEZEZABLNET. DNA MRA VYA S—FlE. (IBEDERLD
DNA ERERIRT 2BHR T, FRNORLGEEICES LTS D
EPRBNTEY . MPAFCHENED L~y NELTEEENT
WET., LALAEDS. DNA hRA Y X Z—EDOREFOIEBEREIE

ZHRT. EERDEDBREZEDLDICHET DI ENTEHDDEFE
HICAND CEDPRETT . DNAF/EBEEDT L —LRICHEEL
DT FUBERPARF Y UEED DNA Z DNA bRAYX S —EDE
BELTHAT E. INETICIFEATE D S BEROIERER
ZEMA T HIEDTEDEZXTVET,

MTE. FHA T DNA /iR EICHEE L /20 77 > #1E DNA O
AFYUEBEDNAIC MNRAVYXA S —EDERT 2BEZ. SRRFHE
NEWEE (HS-AFM) 2BV D FERAICK Y FlICERRT s &
ZEELTVET., ZLTHEERD. SREORIGHERED EDBIEICE
593200 EXF L CRATSEzBELET, TOLET. KUDHR
#97% DNA bRAVAS—EREFDAY V-2 JICEAT B &I
A ET .

DNAFUHITL—LAICEBEIN2O02FY 2V EE
DNA (k) &hT7FVHEEDNA (F) DA X—YR (k) &
AFM &g (&)

Institute of Advanced Energy
Kyoto University

20



21

B el LRI FMA D

ERERICBIT2DFLANILOELDECHEBAL - WEMKIBREZE UIERAEA THR—MICERT 2ARICIRIBATHNET.

#i K FIEBA

(1) MERGRDIHFHEEBE SO EMHEE
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BEREFO, AR - 2041 NOEUR - BIREMRBREDPZELET,

MEEERTIE. TNEBHRT DELDERDEEGDERAHLE TR
EXRRTERV. 2{BREODPBVSEREIER LEET. €0
MRISHH/caT 7/ O — ORI ORMEICREULERT
DL RLIER LERMCENTELEROEPFOMAZLEE L. 2
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TERT. AARSPF T BEYIES - BRLE - BEEYELREDS
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=FR LT/ ERRECZRISOREINE. RNA —RAE OREHHE
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ShEEEREOWEMLZL /15T
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GPCR (488445 5 MBI I B & 538 T BB ERGHERE L F
TH. TNICHEDPEL B EFRABT/RUSD DY £F . GPCR IFFEE
EEERMEOL—5 Y NTTH. THBESRNBUV D, s
ERETHT LD OREBUAIND T EPRBTT, ABET
. THBEOREMRLE WML ICB5B T ) REREHEID
SFIESOTFRT B HEORIRAT > TOET,
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ERHRICH T HBLDBECHEBL (EREDITYEHEBRIBEL K
BRE) PHEBRE (BROXA TDODTFRH. ATP RBEREDH
RREBOEARERDF-FIOFUEDIF I >DO—FBBEP Fi-
ATPase D y-1731=vy hO—FMEEGKE) ICxL. £BLTRE
SNZRES JOENMKFNE. HRESSOBORBIRICERL. €
MO - R—AICHATE 2 LV ERERDBREZED TVE
Yo KDFOWMERHICERT DI NOE—NR. ROTHERDT
— KD FEDLHEED» SDEFS (FIAIEL. BTHEBLICHES KD FH
DI> hAEY VRIBEDE) E#e LT, AMRKFERICHITEHK
DBV ERTADZISH LWV OTRHLSPICLET . HMAICFHAFEL
TERER ARG EWEETAISEN T 7 0 —F O A A ER D ERFRIC
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