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B3 5B MIZIEET 2HRERTERT 220G AED BMICIEBESTN, BREHENTED
CEEFEFELED ., Eo Y OSBFEYOREI O — B LGS CLMERTE G o1, F
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BLEL, HLADOFETIE, £HMEEH T (BERBMAED) T, —BFITHh=5&5%p oKWl
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LDODBXANERIBORBEIZI-EYBLDNESIOKTHY D LFENZL LD LGS, COH
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[1] Li Li, Masayoshi Esashi. Takashi Abe, A miniaturized bi—convex quartz—crystal microbalance
with large—radius spherical thickness distribution, App/ Phys. Lett, 85, 2652—-2654 (2004)

[2] Li Li, Takashi Abe, Masayoshi Esashi, Fabrication of miniaturized bi—convex quartz crystal
microbalance using reactive ion etching and melting photoresist, Sens. and Actuators A, 114,
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etching with SF6 and Xe gases, J. of Vac. Sci & Tech B 21, 2545-2549 (2003)
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2159-2162 (2003)

BT (24)

Takashi Abe, Xinghua Li, In—situ measurement of photooxidation of alkylthiol self~assembled
monolayer by dual-channel quartz crystal microbalance, ,manuscript in preparation.

Takashi Abe, Eiji Sakata, Xinghua Li, Dual-channel quartz crystal microbalance for sensing under

active environmental disturbances, manuscript in preparation

HEr(24)
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[2] REREE. Z=E EERFDEEA ] $5F82004-25780 (PCTHEE)
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Takashi Abe, Miniaturization of AT—cut quart—crystal resonators by using deep RIE technology

345th WE-Heraeus—Seminar on Acoustic-Wave-Based Sensors, 2005 &£ 4 B, Germany
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3 HIRDHLL:

REBL. BIEFAVITENMRZ RS L T RIS THHE S E RN F (FB ) [TXL.
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TOIRAREMEEDHHILEZBMELT,

4 HAREE:
(1) BEERMTORS

RIEWBO— DI, RKESOBLGENRLGLIRFT/HMFNIUFLICHEET I ENL, BHA
DERF/HFHRFOTIXEVHEBF N RLLTHAS. TLTEARESHICE>TEIRMIC
KBIEEZTEEOD . ENAXBHICE>TRDIBF /R FICRDITHAI. ELVSIETILNEZ
Stz. CNAELLVESIK, IR IEFBABHFICKYELIAgEKISERHSIELIE. ZTDH&. £
LENXETRHFLTE. FROXERINT BT/ HFEREEINT . EEORFOBERMNATEE
[ZHBbDEEZONT, TI T HIZIE, BF/RFEHESEERBEMKPICAN, HHD
FREDEXRYMRICERERI (460 nm) TRHFLTHL L. BERBLEES N RIZBEL
TTHRLLSTH, ENAREBHETLE BRICEST . FENBRTE, ThEFRlIC, £
SMRBAT SR DA ME RIS TR /R FZART LR, FSLAZREFICHENTEHET, EA G
EHFOMFOERMNMIZON  BELESGITHLTRIROKR—ILN—DFEIFTESLLIITHSHT
EEREZELT=, (J. Am. Chem. Soc. 126, 3664-3368 (2004))
(2) BRERE D FIE

RE - BEOIEFEMERBICOVT, aIfRARHICKYBMESNZEOEFNES T DOERIC
BIEESN  AgDERTEHEDEZA TS, TDHE . BADBERDUEZNASLT. RE
EIHITESLEZONT 2. T TA VAT HUOFA—NEER T /R FARBIEHILT BB
DBRERAT-. TOFER.3 BULBEZRBIEIIENAREICH ST, CORBITRN AT
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B nIE, FA—ILEEHREIIE ARG DBIE A TREICHBINDF=O. F-TDITA
ASY MM EE T S EETRLTZ, (Chem. Commun., 10, 1288-1290 (2005).
(3) BRILZMICHHSE-BOZBIFIOIX L

SRR TR, ERTHERICI S TR /AFERALGHEDZAERICIEFLT. 20
ZERIAMOIVIHFEIIDONTIRAR -, TORRE. BILFAVIETHLRILESRIETHLENLL
RICZEIANOSVIBMENH I LN R TE ., DFYAMERIGIEZBIANOIX L
[CIFBEGFHTEGVNENSZEN DM oz, — A BRIETARELITOETIXIFEALEEEL
otz BBIEF AL LB TSR (S AR EMZ B DR BR T, ROTSIXEVEFOER /B
[CEMLGEEEEZTVDLDEEZON, ERICESIEENFRICIYEINSBIEFIVEA
—HEFBEL TS LI ERTE . BRNOEFRIZHT LA OERES/HTFEE
BIhEBELEENELLILDOEHFINLA. TLOBIEFIVICHVAAEEE (b
EVERRZETRE) 1¥H 5180 IMELEHEIZBFE 1=, (Phys. Chem. Chem. Phys,, in press.)
(4) TS XEVERWLZER OB RIS DR

INET. BIEFAOMHFEOMARNICE S /RFNERTIENDEZHED—DEER
TEf, LML, REMIZIE SROTSXEVHBENET HETHEIRIGTHY . BRIEFZ
VEORBTENBTEROEICHLTTISXEVHEBERTRIEFVLRICEELTLEEREE
BITLDEEZONT BBIEFERELIFIZBABTET A4 TESRENAERTENL, R
DT ORETILERERB T TONS, FCT BIEFEVEBRLGEEAVTREZTo1-
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ERATIL— T BIREEHEZETET-, (in preparation.)
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EEPFOORZRYBA . BLEVWEHRBRETIE/ONREGRBREVZ L, KKK
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ARARETORIEF-OILHEIE B #RIHNERRT7HATI—BEER(ERAKZLER
%) ZBERE WEMIXRZFEZFHEROARPARICSESE TV LN =CEITLD, BIE
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R ERALBICEARTIRRICOVT, BLOYYAASEST, AgF /HMFDTFXEY
MEETLHRZREXRRICHEL. TOEARMNEREBEHSMICLEIEIFFHITES, fIFH
ARETZFXEVERDBEGR. A FOIA TV T BBLGEMBERARE LD EEICLHE R
BEAMAHNIE, SICRBLTWEEZOND, —ATHREINSICAE~NDREANSDLS
D2THEMN DTz HIRICTNFETDRRESHBALLIZRXICTED D ENBETH S,

7 EEERICE:

[RERX

(1) “Multicolor Photochromism of TiO, Films Loaded with Silver Nanoparticles”, Y. Ohko, T.
Tatsuma, T. Fujii, K. Naoi, C. Niwa, Y. Kubota, and A. Fujishima, Nature Mater., 2, 29-31 (2003).
(2) “TiO, Films Loaded with Silver Nanoparticles: Control of Multicolor Photochromic Behavior”,
K. Naoi, Y. Ohko, and T. Tatsuma, J. Am. Chem. Soc., 126, 3664-3368 (2004).

(3)“Switchable Rewritability of Ag-TiO, Nanocomposite Films with Multicolor Photochromism”, K.
Naoi, Y. Ohko, and T. Tatsuma, Chem. Commun., 10, 1288-1290 (2005).

(4) “Electron Transport in Silver—Semiconductor Nanocomposite Films Exhibiting Multicolor
Photochromism”, K. Kawahara, K. Suzuki, Y. Ohko, and T. Tatsuma, Phys. Chem. Chem. Phys., in

press.
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(1) “AgtBEFTIOJENZB/IANAIX LS, KEEX, I #, S|MLALE, 11. 52-55 (2003).
(@) “Ag HEEBEBIEFALDSBIARIOIXL", KEER, LM # £IIvHR, 39, 545-546
(2004).

() “AglEBETIOMED ZBIA MOV IHFMHDOFHIE", KEEA, EHER ILIHE & Mt
fig% 14. 16-19 (2004).

e

“LfhiE-EAE - MR CA-, B2 AT RILF—ERBRICAGAMBEMBORE K5
FRICEDKREENOAMEMHORRET- 5 4 B AEMH~ORRA 44 R/BETF
AUBAREMBEDZEIANOIXAL” | K EA, IE # IX-T4— IR RE,
479-481 (2005).
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() ERILFER EHE-hEFHE

(1) “Multicolour photochromism of TiO, films loaded with silver nanoparticles”, Y. Ohko, T. Fuijii,
K. Naoi, T. Tatsuma, and A. Fujishima, Third International Symposium on Biomimetic
Materials (BMMP-3) (Nagoya, Japan) (FERk 14 Z£ 1 B).

(2) “AgiBETIOMEDZBIAMOIXL", KEEA, I & F3ENAEHARTRS R
) CER1557A).

(3) “Multi-color photochromism of TiO, films loaded with silver nanoparticles”, Y. Ohko and T.
Tatsuma, The 10th International Display Workshops (Fukuoka, Japan) (FERk 15 4E 12 B).

(4) “Multicolor Photochromism of TiO, Films Loaded with Ag Nanoparticles”, Y. Ohko and T.
Tatsuma, 205th Meeting of The Electrochemical Society (San Antonio, USA) (FERK 16 &£ 5
A).

(5) “AgtEBETIOMEDZEBTA M OSXLDOFIE", KEEA, EHER, IIME & F 4 @A
EMERANRICRR) (P16 E T R).

(6) “Plasmon Resonance-Induced Changes of Silver Nanoparticles on Titanium Dioxide”, Y.
Ohko and S. Matsuzawa, The European—Japanese Initiative on Photocatalytic Applications
and Commercialization (Tokyo, Japan) (R 17E 7 B).

(1) “BERTILFAS—IAMAIXL", KEEA, RIEERMEBRMEFOIGARMTE
BAIEX2005]— TARIOIVIMBORIBMEETRIE — (RR) CER 17 £ 12 R).
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1 BRREA:
B AEL S/ HTEL VTV RT LOBIR

2 REKAS:
EBEL &R

3 MEDRLLY:

RFORF . ERRDPFEERIEIYEROSRELVIUITMBELT, BRT/HTF
MNEBEINTLVS, ABARTE. F/RFEFALEERLEICAT-BEERES /HFEoY
VOV RTLORBEEBREY . F/RFREICERM., HENICREL-AREEFTIOHERS
MHICEWNT. AT YNERXRRBEME. BHF. A4 BELGEDRELTILZRHLT. |WE
KIOBRBEGEICKYF /HFERRERSE. EORBRSIESEISN DR FOERBSSICITHF
FOREICE>THRENTIBENREIES ARIEZNTITO—FE LUV /HTFD/NURY
DT B ERETICEDE F/RFOE DT HMBELTORIEVL AT REEZIRS,

4 AEBR:
(N EREBFDEREST /HFORESLUVFT/RFOREE —FREEDIER
ERICBNMEOHIENDF7IV. AVIT7IV . BIRSLUFEERELENDORKENE
BETo1z. TOBE. ED2—ILILEZBICES. @ BWEIHA - Uh— - #EEHE GRED
B ED T THBRIBRA S Z G, HICEMMEZER (4. P, Sb, As(VIR) L&
VAYITRTFR(EBERRISITER) EL. BIZIE, VIREEYERE B ATREEET —ILER RS
E5ONATHLEEEERLz, ChoDEEMERLT, HERORKMARETL. C
NODWEENFERAVWTER T /AFORREIT o <, RERFICF /HTFORENARELL D,
ZITHEVBLDICHEL. EHICHERYAREICHEBEL TR FARELIZEDIZ DL TIL., LB
DELBMNESHELN AR AAEH CBBREFEMBELE O ORI L, AREIN=F/
FIFIE, F/RFIIFEHERINGELD ., BOTRE TIEMPNEDFTMPIZL>THRBE LT
JHFDRBEFET DRI TELGI oz, BEUHIS. MEERAL—RICERLBLIERTE
HEIWVEITFREMERNETIFT/HFEARN (F/HAFORELESARELARMNICHIET S
E)FTBITF N =olim otz LALEDS BMELDHEBERIEEHRGRABELHTTOSF/HFD
REFHIS, EHLBEREERAICHE D REL BT /HFNARTEL, SIEHRELHAR
[CEELCDE VT RMELTRLELY,

Q) BERILFHNTITO—FIZLD T /HFDRIFEERPAD S EIED R L LML D578 -5

& O il
WERMNOZDFAHIMEENSEREEMARITH T IR - DEEMNMENESh =T /HFDS
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HMEEMESEE-ODOAERELT. HERDIVIRNISHENSNIDLENHDHEER
(FZILFRIEBRYDT)—AR—REES)  JRBERAVWTZDOREEMIT—DD kL KFRH
EEOWBNFEERL. CNEHERIELTAWL. i nm OEF/RIFERAEL, HEKEDE
JT7IFIINFA—IEEET /MFLAVTERRAEANDSHEEZ LR L -, 4GB EEZLD
NABECTRIALEHER. HTLERL-ET/HF . EEROE/TILFILFA—ILEE
T/ HFRYSBHEOBEICHLTOHMEZRL. ZLOBEICHLTEVSHEEZRL,
FICMBRBICE WV TIE, CRFETICRIEKFRERDILEMICE - THESN - F /R FIZE
SDTHBE THO-IR/—ILRICEVNTER TS LN DM o=, SHICEER. BHEDK
KRELTOBFHERDERRT BIRRE. TARIATAVIRE. ALATIVIRE) ~DHEED
BEL. 7A4VMOEYIHERBBICTHRIFADEMEEZ AL, COGELARBEERERIC
FLBARLE-EF/RTFOANBLDHMERT LA b o, REHICEZLEEIL. &
FEICHLEDD . DEEABNEEDLGNIEER N otz FFTARATAVIREBPITENT
F. ATLF—HBITH>THFN—RTBRINEHBRLERT HIENHLMN LGS, BEES
DY FDEFIERE T DD TODHI LTz, EHITTNEHIRL. (TRFDOTIVILREGELE)
EEME/ I —EREEARLLTHLD., 2HEERELIZECAH ARAMBREKEFERZDOER
NEon. FILBARLE-F/RFOEVD LN REINT . FIOR. KEXEDE/TILFIL
FA—IWBEBEE ST /HFLH. BUGEBEERDOBREEEIRTLHILT. ERTESEL. MALTSH
BT HENSTEE R L. BICESHBEDTIHELT HIENAEETHS-O . FHREKE
BREFCE S . EAMBELTRIAERBERILL . FEARMICTILXILEICHESNIzT/
FFDRBUIMBIZ K> TITONDI LD EMh>=H, REMEDB VR FDIEE . MEIZK>T
SEHEIPHORBRYBRLHEARIBETH A EZHOMIZL . (1)

AMEERIE. CNETIOAMRRZNT7IO—FTEILEL O LAZO YA XEBETIX. 5F
ERIFRICIRS L (BHIEEMNS) TH/ M FOEBOCTOMEELTHIETELIILZEKRLTES
Y, FLLWRMARHIN-EZEZTIVD,

X1 MEIEKBEF/RFOREHLERE - DEU(E) &
BREBIED TEM & (T EMDMMEE 0 4. 10 4. 60 43)
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@) F/HFD—RTEE
PEBRITBVWTH/HMFARBLADIMBREELLGN LR, VU TETILTEDLHT
EETHY. a0(FHRZHIZHBERKEHHI S LTOERELGERRMTH S FITRERP
[CEVWTERT/HFO—RETMGECERERERIE T HRMIL. F/HFORENT
DI CRIVFIE, BIFERGE) . BEAMST /AFORIEZF S5 LTRERARTHS.
ERLORMEEICRRIE . KEHEUHBEEZEERES FLITHLITLY, BEM
BMEERS/RFERRETHEITHUL Iz AFEIL EUSMZE, CWETREITTH /4
FEERTEEN LB LGER T /HFE— RUMBIL T A ENF RGBT EN T M oT=,
R.BE.NFOVL OV LRGELEEMICKRBEAMEEZHES FELTRAWT, K
RILRVRF I LDETICES T /M FDRENTRETHO=(MLIV/KEREHT)
(B 2), FRBRICHEONZABRELIVEIE. ZERICET L AFRIZLWThOEE
BIZBEWTET EL=. CNoD T ILIE—BERSE-RICH. BRADBEICHLT. &
MBS E D ENTE -, FRATHEMICV ILKRELETIIVIKREBEZMELRYRLBERT
EHIEN Dot EDIR BN FRRINARIMLAITE LY, ME-BEDHEYRLED
ARTGMVELEARoNBNIEND, ERZMBADEENEETLVEVLDEHERSND,

4—\‘]\

A . A\x >
R e ﬁ\m /‘6— ,-uill emumluum
®2 BmBEPITHNT— &x%*;bf:éﬁd‘/ﬁ?@'—iﬁ(’ﬂbﬁ% ') EEXR (R)
SHIZZDT IR EE B AR EFIEMBICL > THRERELIZECA HEL-T7AM/\—
KOBEERLER SNz, FREDEEXIIEBEIDHENLGLA L —RITHIIZHHEREIEL.
BT O FEMETHILHKREICHEEL TN, F-IhEMBALIED TEM #BR%E
To1=¢lA BEDEIEEXIROSNGE N1, MERFIZIX, — RO EBEBEIITEEIZH
N, EBREBLIVEAFEEBEICHEBEINGASELMILTHRLTLDEDEEHLNS (K
3,

3 BRPICBVWT—RRERBLE-EB T /AFOBEKXKE TEM B (EBEKRE £, M1 H
BkEE: H)
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UL OMMERF—REBLIERNGONIA, FHRGERBELL T, EEKRVEREH
Bont-, LIS REEARICEFEN T/ HFOBREMEFERALIE VT AN L
DFRFEICLERYBHT=U,

(4) EBRF/HFOREARDEELHEEE

SEHEORMERR (YJER L. BIEEORLOIODEELF—T—FTHD. BER
DAZHELROVICERBEELREERARDIILE. o —HMELTOT IR TN ELTH
HTEETHD, TO-HORBHICEVNEIRIEEE5Z . F/HFERBRICRESESHEE
Folz. BICHDHRAIMICERIISN €T /R FICBETSXINE (180mTorr, 10W, ~
90min) EfEg LT, ARMERETEDALELT | BRI IR FLAKDOEATLITEHERT S
FTREDNEAT, T/HFOZRTHGESIZKYEFT/O—bH, Ffz DNA ZFRIALI—RX
TEBEIORT/TAV—DERENT=, COE. BN FATHRBIRARINVAIEN SRS AD Y
AXMKRELGBIZONT, TIXEVRIDARESRERBAANSTNTHIENB RSNz Ch
FTSRTEHFIZEYRFOHEEILMNEESNIIERIZEEZOND, MBICKIBED FH
[CHBEBETHAESEIFRELTERKEVMENFON Tz, LI O—RER (MMM OKDL—
M RICEACRADT=IRAF U EETL. T/ HFEERLEZRICRICESTRET ST EEREILT-,
HIZELO—RDOLSGEZEDOBMERNICT /HFEERLIZES . BREDOEBEE, BHTEK
KEDOHBHRTHHEILO—R@EDTI/O(—R BLUI/0O () TR IRERBFETELHIEN
LM EE DTz, SOL TSN ABERIL. B DIARBELTRELLENS (EMHE 5% ULE)E
BOHTIRELTVSD T, BLVEREEREF T IR Tz,

NoDRMEZEHIE. AMOBRNTHEF/HFOERERROCHELDORIRIZIEC-EB K
BNTEDLEBIMADIENTE, SHEEBRLHEEICERTELSLEEAON S, BLUBELT /M
FERBESFIMABADOEDIIETIAUPE, ZRTEEMLREF / 77V r—avIcHib A

AIEETH S,

EHICINLDREREE. SYVR I (SER)ERN =t VU I EMTHHIEMN RS
no22%H%,

X 4 ﬁ’&%j’?Z?UEETJﬁLT' 6.2nm %7’/#4%(-«5!75%#1?5%0) TEM 1'%(@2%7’7Z7L
BOBB L. #NFh a) LIEFI, b) 2.5 min, ¢) 15 min, d) 45min, e) A -DNA 2R > T—RTH
BRHlENnT- 46 nm £F/RFORMAEMIEEED TEM B (EEZTSXTLIE: 180 mTorr, 10
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5 BC&HME:

OO/ R(F/HF) PBRT. BRSNS FROHLVOFAFE NG FOERE. THHOLHT
DRRELEDEEIE. F/HFORYFENICENDTERTHORR I RNERETH o1, 22U
AEEMIRL, 3 EFMDSENTHARELT, F/HFD LI VT VAT LMEELTO RS
FORT oo TE BRELT, BRELLIE TRER " NTAT T LSN-REF/HFDE
IS E LA 0Tz, LALEAS, 2000 AL T /HFORAMERZ T, RYLGLFEREE
DF /HFOREEENRICETIMENFoNT. CORDHARICHRKRELHELLDHLEER
TW5, FEVATLELTOEEZBIELELTER LB ELIRGToEEEM S, B2<LNE
EHMRHBENT =,

BIZH/RFORERMEICELT, RIEKREORLEZRRGEEN TEHILTEAEEDN
/BoNDE5(125Y ., BROBRKERICH/MFERMTEIENE R, FRBPITHBSE
LT BEMNG 3 RAUMBBALZERREICLT-, TOM. ERAMBMEITEL, B F/HIFOE
BAZBLUVREAZLGEEZREELEATIVS,

6 HIRMIBDORAE:

F/RFOEO U THBELTORIERERSIMARATHY . REAICARBEBEFRERESES
ERT/MFERERITILARSE . EOITHELSI T YNIEZMAEEITREDT/HFD
KE-BMETAFMITHET SILICEY. F—TIMIEZRHL-. SHOBFREREGHL
T =T IMIEERH T OMUEF - LARBBEZR DITELLE . ZLORBEN DD
DERLGEDVVIMBERDFTIIENFTHETES, LA LEYBRELETREREZRNET
2T /HFDERICIERIILTVEN, SR LM LRERGT /R FOFREEFRET S
ENHTFEND,

7 FRHWXEF:

WX

(D T Fabrication of Gold Nanosheet and Nanowire by Oxygen Plasma Induced Fusion of
Densely—arrayed Nanoparticles] Shin—ya Onoue, Junhui He, and Toyoki Kunitake, Chem. Lett

2006, 2 in press.

@ [ Formation of mesoscopic metal architectures via fusion of precisely—assembled metal

nanoparticles]  Shin—ya Onoue, Denki Kagaku (Electrochemistry), 2008, 74, 4, in press.
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1 RRER AR ATLERBELERF D ATLORHERAL

2 IREKSG M KX

3 MEDRLLY:

EFREVSEEICHBSN-ABKRIIERRICE TORBELERBMEMAD LITERSN
T3, CNoDFRAEHBICEAEL TOAAERD FICLHRH. M. RIGEE. EH#TH
Y. M OBMETHACENHON TS, FHEFFEREBEILLEMOREEICKY ., BiE
A=y E—REL- BB EBRE T /O0F v TDERMNATREICE>TIVD, BEREZ S TE 1L
FTEHETBEAR—RA MEGHEM-HRXREOER. 8RELENEMSINS, LHOLEGEN
S5YAUAF YT L COMBERBIC. ERSFERMALEAIE EN, BEEIE. BEKYT
IWERWAIETEV N BEZZE DT REFL-FERINERRNICEEILT 5FEZHRAR
L. BEEIELI=2AoN\VEDHEEEFRALNAARZF - VAT LOBAFEICKIIL-, 2T
AKRETIK.UTOIRDHARIEEEZRITTEHLT. BNEDRFOVATLOEIR
ZEELET D, NERLANIVISEDSHF N AFHRF-PRATLORIR, 2) 20/ 0BEFELE
DATLDOERE. ) EFEYEDEELLISEL-SEKT ILORHE,

4 WARBE:

(M EELRIVISED =N\ HEF -V AT LO RIS
-~ 1 DDEFRARIGICES T 2EHDERMEDEE L

ZLDEFRARGIE A DDEROA TIFEEROEFMELNESLTNS, ZZTK

METIK. /Y —LEZFRALTI DOEKRKARGICES T 2EAKRYMERLZEELLLZT
LAF YT =MLz, ERARGICITENRBOE 1 HRISEERL. FRALDPYSY
A—EEDEEILETofze CNODERYEFHOEELICE, BTNV LEOO(F )L
DIAKYERLIEZT ILVEFIRAL, RICDBIETAZ/—ILBNELSDEH L, STEEOFH
~BL(CYPIAL, 3A4, 2C19) ZETEILLIzFyT# L. RAETEFMUIER., R
MEICHXTHHEANBRHEINT -, SHICHABRBELENEDREREFMTEIILT. &
HTdERABENBIOL. ZORVEEHMUZEREDOREDEMICH>TKREL ST,
ERLIFYT &, kBT HIETRYRLAATE, SHICRUBEMRBEEEMHEL
N, BN-EAMEETIEMREBEHFEAF VI THHEEZS5NS(Anal. Chem.
2005, 77, 7080-7083),

-b)ffifaZE FI AL =T AR F ORI

MREXEREORNEMTHY ., Choh it I THREL. RE. BRI ERSH
%, ZCTEY MRRZFALHERDBEEITof<, MRIZZEMTEBRED HepG2 #ifE
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AV, ZRLEROCASAR LT, HEZEEL. AIERICHiaZzYr/0FyT LI ES
5Ll FTROICHBOEEICEL:-ZAEARDRAREERA . T TELSIZ
EHUHTELIEAREFALL (J. Chromatogr. A 2002, 961, 45-51) | #IBAD 3RTHILIEE(C
FALTWS, RIGICAWVWSSYAE/Y—DEHE. RIGERE. HZMT 5RO DEEE
BREFL-ER. MEORESIYREFVNEEE 10umZEFT L2 A BEARDORARICHTIL
T=o

COEREBLMTLTIA/OF YT LT MlaEFALLERARIED RIGEEIAVOF
VI THITLIz, ZDHRE. RO R BH RIS OREFICEIILT-,

)V VEBFEILS AT LDORAL
—a)TAT A — LB AT LORS
ENT/LDEERSN-IRE. 7/ LICKOTIRETSN TS 2/ EDHAEOE RIS
AR DBEEMNEFE>TIVD, TORM (TOTA— LR IZE. SRICSBEOIV/IVE
ERIEL. EETABITENDERARTH D, FV/N\VEDBRBEBEMN T HICIE, 2Rt
TIVERKE. 7 ILRELE. BEENNEHEAEHEEAZEGENRERLLON TS L
MLEALINLDAETIE, BEMELIRETH D BTICFHELALL D, FREICEHLES

PRREESNMEENVETHIFOHMERD FrETY—

Ho1=, TITHRAE. BENMEABZTHYZV /Y ~]
BEBRISRAARGAES AT AOBRET> v o7 oo |0oo
fze BV VB DFRMEBEICNADOBHELTITS HEOEE

=8I, BATISRERIRED L TEER/LIS R lﬁgﬁﬁbjﬂﬁ—i\ﬁﬁ*ﬁ%
TLORARERA- (1), £AREHFDE N

DEDORIICIE. 2. BRELE. BEMNHIDETHY. CNhoZEIIITERK TSI LICL
T FBEENMEEBICTERMEDEZAVD L. BHOAAUEENFIOL,. REDE
TrEEDFEZFOMELNHLI N, BREEDTHBREN B, BFRELL. BEDH
TRV, BEEHTILRETHYENERTIRT O UEHILBRICANSIEIZL Iz, ¥+
ESV—RICRTDUFEFIEL. o\ VBERBEFYES)—NTHEE-BEERIELEL. BR
LIsRTFRE R ZEE. BENMEEBICEAL. U NXVEDRIEE T, TOHER. 4
VNGB THB)IF—LDOTI/BEERFID 13% %R . BETHEICHEYIL. KFENT
ATA— LR DOFALITZRILDIELT AL M IZLT=(Anal. Chem. 2004, 76, 1896-1902),

-b)EMR BT X T LDOFF
FrES)—ZFIALTHEI/OY—LESZEE L L-EMRBETES R T LEHEHKL
Tzo AFELIZORATLTIER LEQEDEHMEETATHE, REMHSERL., SHITIEHH
MELRBMENDERE SN, KRB KBINEBREIZLYIEEMIRESN, Fi:
E—VRELRIGEHRNL. RIESHEEBETHIEMNTET(Anal. Biochem. 2002, 308,
278-284), AV AT LTIZ EHMELERIC. REBEREEZIATIETRBBEET DT
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ffit B8 TdH>7=(J. Chromatogr. A 2004, 1051, 261-266),

RS MAYA/OF VT DR

RAYOFVTEBRIGAT 501 £BEEMEMED typsin il:?g;wpmem
DWICFIALIz, TIRFVIE IO F VT RIET J
BN -ORKGEDHMRIIGEGFITOA Y A+5
MISELTLWD, LALTSAFYIE. ZDREDEBRKME
[CKYBEMLRELBRIFLEDBEORIENITAGLEND
MENH oIz, TS TISRAFYIRAICKDEEFENT
WEZINGT HRMBIDIFREIT o=, TR, HFA
MELEBMBEEARERANDSILT. 7I/B. 2V \VE
ENEEEMEMEEZIA(/O0F VI TIHLURIZH BT
FBHIEITRIILT=(R 2, Anal. Chem. 2004, 76, 6792-6796,
Electrophoresis 2005, 26, 3682-3688),

bradykinin
ribonuclease

1/

degradation product

Fluoresence Intenslty (arbitrary)

0 30 60
Time(s)

X2 <A4oRFvTI2&dEY
OB D58

-DUVEEEE T HRUY—FALAV NV ERBREIEII/BF v T DR

EERYEETIVERRNEELULE-RETICEAEILT 51012, #HREOK S THS VB
BEARALERILESH Az MELELL-EEET//0F VT LICHEET 51201,
FTHROICUIEEEZE T a0 FOIAMIOF VT REEWB L=, TDE. NITI %L
FREEICKY) UBERREICEEILTHIET, HIE RS, 2B, HEERFELI=-<1Y
AFYvTEERE LIz RAFVTEANSIET, TS/BBERI 20 LIRITIK S E . 58,
B SN 1=(Lab Chip 2004, 4, 4-6),

—e)BRERHEEDREL

MREEDIRE., CEFEATDICE, MEMAOHHEHENDIESERLAGFETEREIS
BRETIVELNHD, CNETOIAIOFYTOERBRTHW-HARHEE, LAEAL
W=ORonhf-EEMELMEEEN G o, TCTHRZEDERS T LALH TN
SHRAGERESREICRE T AOICEENTEENRBEILET o< TTHRDITHY
ESV—BERABEELEENMEBELZEAEGHE T, MBICEFTFNINTYOREERN
fRtTZE A=, TDHER B FDT7 A UIEEMITHLTIE, # Oz LMmol~% 100a
(7R)mol DIREMFIBETH o= TT=F UM AhF AU, IENE DO —F R E
DRAELIT o, COBR. M TREEOERYVEDORFRSBRE ICRIILE GRIXXIRRE
),

(RVHFHLLEEKT ILDRAFE

—a)m & K7 IV DIEERIT
SEKTIVOEERITIZE. SOREREAIHIEEEEFEMROEBE B FHEMER
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RV B BEOBEFEMBEZAV T, EERICERL-ERME (NTPv)ass
WEBBRL-HER. BELSN-ERNDE LR LN EEAE I T=(Anal. Chem. 2005, 77,
1813-1818), F-BRAUEFBEMBZRANDILET. BEKFTIIZEFTFNZII/OY—LA
SUNDRINT—VEBRBTBIECHIILE:  mpgmen - sy
(B13), BRSIAEIE, AL TOERE & bt
(J. Pharm. Biomed. Anal. 2003, 31, 299-300)L%8 -4 &5 ':%ﬁ\“/'m*vw—’J
BLTU, SR BRBHOREAMMICL pave Wi <8
STEELSh-ERYEOELHTELTLV: 34 :&7;3:&57
PBEFEMBICIOTRBRICERILSNEE g3 ssny—ssaaliBaks L
AYMEZERTIENTESLSITHT=, DTEME

-DERYMEOEFELICEN-EEKTILOFEFE

S EAYMEOBEELICHALTWSEE KT ILEDIIDAELT ESFOF M U%E
DRABHKRDEES N FTHEL:Z, LHOLEES D FOATIE. BESEERHEN
RELTLEDN, EEIERFELTHATIIENTEE N>z, TITRERD VI HEEHS
DFEDNAT)INGTIVEREL ., KVERMEN T DOREEEHIRTHDITELI-T LD
MFEERATz, TILIIVEEILRFOGEE . @S KTIILVARNEICDEDF N ERN
FTHIETBFRCSNETILTIVEOHBEERANLYRELLY ., F-REMLIEML, A
FEALEFDHEENRELT=(J. Chromatogr. A 2004, 1044, 267-270),

O AEXFREFRALEEEILEDRFE

EEKTIVICEZRLSN-ERDFEFRALEIETIE, BELISFIALTHSHEE
BEIYREVYENRIFICHT TELGL o=, ECTEAEXHROREICER D FZ
BAEBEKTIVEHRETDHLVEELEEFARL. FTEELS/NVEELTHT
VUEERL. IR RICAVS S ERDIBEDNRBELET oz, TDRR. EBILNKE
WEABERICEEESNEMNTOUNRLEIVERERL, FRLENTOVEEL
ZAERZRANVSILET. MEBELYREVIVAVERBNERMITIKSFEEINT-,
FEEECSAEXRET BYBRLFIATE, SOICABETORMBERENARETHO1-
(Anal. Chem. 2005, 77, 1813-1818),

-d)7IILaA—I)LDERBLEVEEILEDRF
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1 HARRESR:
BEEEE T /3 ROy MEEZ ALV Left-Handed Materials 0D EIR &N

2 IRERSG - EH HE

3 HEDILLN:
MEODEMRICEERETIZERLBHUENKICALLLIYWE (L. Left-Handed
Materials (LHMs) EFE (N5, ARAR CIERHEMEEREF /a0 ROVMNEZRAWNT, ChFETE
WMAARELEE LN TES = LHMs 2 AV ORMBE TRIR T S EZBMET 5. AARDHER
T MEOEMKICEICHE TAEROBRRBMEEITEWMAI T LA IR IL—E75Y  fFRAL S
TARIDEEBEELFICENDEBEMALRRBTHEHFIND,

4 WARBE:

SR ER T /A FIEDRAEN-IEHMEERAIE R ERE T /a0 ROVNE) 2 H
WT. YA/ Y0KEETD LHMs OEBLEIGAEBIELI-MRET oIz HEDRERETHE
AL BEK. OREEEE T /HFOU A ARV ARBRERNFIEINIzF /20ROy
EDEE. @F/avROVMNEDEBERUHEDER, @A VRKEHTD LHMs LLTD
BEERBEOER. OXDEE~ADORHLEOICARRTH . UT. IBICHEREE R
ER

OF /a0 ROYMEDERE T o=, TF . AR/ N2 T EICEY  BEEBnmDFe}/
FFHIIEHAFENT-SIOBEEMERLIZ[FR 5], LHL. BFR/SvRYTED LS HE
MFETIE ERARGEBMOEICRAEAHY . TRV MEDWMMEE . IR FH
AREFERQIMIIN DRELHEIE# THoT= FOTRICLENFEERAAT-. KE
WEZEZCAL. AHEEER THINID T /HFEEHE D FIRGERAIF, PDITEHRAAT,
ERFIEIE. KOHUNIBIZKHPIOREAHRE . /AU RIERIGERAVN-RERB~DNAA DR
HAH KFARPTORUEIZEDAAVETITHEINIT /RFRE. THH B 1 12,7 7
FAIKOHALEEL . 300°C T 30 /2 FEIEALIE L=Ni-PIIE D) . [EMTE BB E E FIEMEE (TEM) 8%
T, —HRICHBILI-FHHE SnmIBEDNIF/HF IR TES, ML TEMERROIER.
BMIBRRICHEINANT /AFOERIE, KOHLERFREITIKET HEMNBHLIIZHS T
[fAX 4], KOHILIEEEFREIZ 1 9D 156 NETEILSEDE NTF/RFOERTH 5nmbid
10nmETEALL Iz, — A BB K DPITRN) YO R DS REIRMEERANS LT, aVRY
YBHRONBFOEXEABTRIERLE NI E LN TE -, H2ICKOHLERR 7 2
DR TONRFOEFEABEREXZORUEREEKFELEEZ T . HTFEREE. BFREITEK
59 H 8nmT—E THA I EN LMD, — A, REFHOENIE(ICLY, FEFEEIL 3.2%H5
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5. ERTO N-PLEFO NiFHTIERE  C [ ) _
BISEYMTFOHMAE—AVMEEAI L ¢ [T ‘ i
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ZMEBIRZTHS, K> TEMR EHMNEDH

MEELEDKSTERABERICHEIN. FHLMILTHELILEIZEETH -, EIETDH EMR
ESZEE 3 IZTY . IDOBEHMIISH RIS TH D, IRP D Ni #IFDEE(EH 8nm THoT=. 1K
BIEEEN 32% 0NN R KBS, HKAIIMILLTLS/3LD Ni 2RO IS5 &
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FIFJ|FATEDLEEAD, EOANVFBRIERDEMICHEVKISHIGEH ., NEESEERIX
LTETICMATIHE (0=0° ) IXEHEIZA (BRAITLED dENKELGLSAR)IC, BEITINA
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HEERIBRIGY ., TIBFHISHEML EMR D HIBHIEN TR 2 EMNEE S IR
TEf=, BB SRS /aVROYMNED EMR TlX, M FHEOBMEIIEFHEEERANE
BRREIFERE=TIENRALHICHEST=[FRX 2],

BB FHREEREHEONT /HFRTOEMRERIZHMICTARS=OIZ, STEHMERET
ST FTEETIVERBFHEEERAEZEICANTZIXIX5D IRTERENFT/HFRTH->
fzo NiFIFERZEIL, ERERIC. 8nm&Lfz. @A (9% 9) AMICITFHAMRER EHZEREL.O
KTDZUF )T 0Y-F)LIN—MLLG) AREREHRE HFOBMRE—ADT (T3S
RERART= FIFRDFILN—MVEVTER (o) [F 001 T—EELT=, S ERIRENELIS D E
B, XAURERIL 9GHzEL Tz, T RBFHEEERNGEOII R FIH T S5t EETo
t=o 7NILONID LE (2.21) DD FTHEEIND 32130efHRIHIBARN, SEIZCREIN LRI EE
BEELT RIC. B FHEEEREAN, FIFHEEMEE LI TCHELZITO>-. TOHEE.
FFRIERE DB L BERRERFIZEMRIES D BHIEN S TMLT=, FDLITLE
FREHREEEMICBRER L -, F-HFREEEOBDICHEN. RIBESOEER DN
Ront-. EMRIESREIX. E—5RE x (${BIR)’TRIND, LALSHEHITES O F Htgld
—ETH>f=. COEFTEERDIE. WBFHBZOEANRSTDEMOEZELEZOSNDERX
R H], F=RLETILT, ELBMICHFH A XZ LS5O0 E . BIFH A X0 MmEHFo1=NiF
JHFRTOEERERET o, CELDAMNRRTHEALTLAN-PIZ&KYIAL, 44X
DEDEKIZEND, oSN —FEITEAD DS TEMRIES D FEMEME KL =, AT TEFH
BOERRSRUVEERSDIELDEDEKICERTSEEZLND, ZOIEIE 0 KTH-
TH BRERTHA XN AEF IV A LBRIFR T EFOELLNVTA—F=UF 2K
YEMREEEMNEMNIT LHLRTHIELEEFELTVSEEZIONDERXIERS], COKIGHEE
ERZEHS-HFRTOMRIAFTIVRICIE, FEFRLGANZL ER-BROMANE
[CHAREEDHIDLELH D,

Bz, BEEQVAVOEMBEE TD LHMs ELTOMBERE DR EBEIEL -, HIZE T TN’
HHERET/aVROYMEICK LT, 10-100GHz H Y AV DR DFEid - REHFIEA BIREIFES|
THRIEARER Y AT LB ETH o1z Ko T EBEARTHIZ6T ETHMHATEEG R SIEE
BEITRINEBAL AIMNLRYNT =T F S4B EDE. BIED AT LEHT=IC
BEL AESATLEFIVITAODEERBLELT, 1Y) D LKA —FR v (YIG) #
RKRLYDRAHIOK BB EETFART=, 90GHz #H CERH 3mm) TOREKREIRS AT DR
B.YIG OMRERIZEETvIDEASNTz, TORILVATLOREZE R, BLHIER
- BREELEER STz, TL T, BEEER T /2 ROVMERB O AEE T o1, BEEH
100um @ Ni-PI f&% 57 i ER=HLDZEHBELTERL, EEICEEIC 1.6-2.8T OHiE%
ENNd 5&. BEERS O/ IVOEBRBARINUIZTavTHENZ(R4), T4vTD glE
(F.215 E/NLY Ni D gfBEEYEINEM o=, XINURTOEREREEE T HE. TNIENiF
JHFMNLD EMR E5THAEEZAOND, BlL ., KA XERBURFIAE TIEHO TN +/
PFRMNLD EMR E5DERIZREIILIz, LML, SSTREDIAVOKIL Ni-PI R ¥ %
FEBL Tz, SHIE Ni-Pl B TIRBEER()MNETHAZEERLTWND, TNPZ . T
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Deh’ 0GHzH TR TESHLEZAOND, EIFICEHIG T TIMVORBBERLTRET S,
AR RIFIFEAEFEBLLGMN ST (E 5) , IR, HBIELT= Cu-MWG & Ni-PI EZ A&
B ERL, EIAERZ#RED TH S,

R#EIC. BEQXDEE~ADERLEDEAER. (CREL-RREZET. WEMN. T
FREEE RN D, BELEERK. BIEHRN AR, AIEXGEXDBETD LHMs B&UE
EBITEEE (NIMs) DEBEMNARDOND, LHL., BHEEEEFT/HIFTD EMR 3 AT SR
Y, SDFEEICEIET S EAEMEIXAESH TELY, EMRZFI LT LHMs DR EE K H 0 LR IE.
WIS K> TRED, BIAIL, £=2.21 O NI F/HFDIHE. REFALTLSTIT
Y TRARHIS 6T ZENNMLTH., 200GHz FREA LR TH D, I 100T F2E D& NG HLEE H
[FThiE 3THz EFTERRBI LD DD, TN THLEVEVWRNBEHETHY., F-2D L55EKER
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[CHEBEMNTTIGE . ROTLED gEIZ/DSAGY, FYERETUNMRIBLAGL, LEXKY. 58
WHEEBRT/AFEEORAALBHEESEF /a0 ROYMNEEFRAW T, XDFEEHTD LHMs
EU NIMs B35 D aIReE(FIEN, ZCTIOBEO T TOMEIE A EGHRL. E€ET/
PFNDEL-HEREBAEORRICRYBAL, BEAMICIE, Au F/HFHNHELEZ YIG
SEIE (Au-YIG BIR) DERZER AT, COLILIRTIE, HIZTTD YIG OEKIEEFE (MO)Z
RE Au F/HIFOREREITIXEV (LSP)RKBAAVT LT EHILET. HARAFAEFEFD
AR TORRAEICHLTADERELZRT ARENHLIEZEZOND, BRR/\VE
DUEICKY. AREREICAULYIG DEEEREZEEL, AuDREFIEER(E, 1.7-10.9%
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2 IRERSL: HE M=

3 HAEDILLN:

SIOMERICSIF/HEREEr A AV ER—T LI EE L IBRBRITIEELTHL, EDSIFH/#
BAEENTOVEWETIETEGA ofz, REGRAMTAUEHOXBEAOTEE L IEG
BERRITIEFAMET S, SiO,FIEr(AUER—TLEMBEERAVWTHAIZAN—T7 T (&
BEICEREEShTLSD, COFHRERRIISESRIMERTENL, BIEOL—FE0OREH
BEEMALAALEBERNAERORE, EAMGLARILTHNO TERRTE, EBICKELDEHIC
RETHLHGFIND.

4 BAREKE:
4—1 ZHEE

BHOFEE, FRLOTIVVNEE (Iom AEE) ORBT, TTREGCEREHERF/LE,
EEORFHKICTESLEFEVWRIK(TAMATRF) T, TVTHENBEONSKSIZEIC
REEETICEELI. ZDTOMATHRF RO O DERFEMETESLITETLTITIE
WSETETH =, 12121, BYETEICHIEBEDRAHFARDTOARMATHZFEEIZDONTIE,
ERMICIEEFELVEELEDONLGD, FROBRSZL) DR - NAAFRICEBLTHRETLE-.
fthd RIBAREEEY (CHESHT-. LT, BAMICHEIEREICGEon-HERERRS.

4—2 INEE(AcmARRE) THEWEESL, FNEETR

ST, 1emAREQ/NERET, IvmEREOERKRALLTIEEWET, MILTLVEL
Si0,/Si/ErfEZE ALY, ERBETHREDEAAAMSEFTT HHT, ERMERKALOKIENE
D F R EE T o=

T, RINVERBBEROA—S INELE A TSI L Er BEEZEZ-HBESHERL, PL(TA
MLIRYEVR)BREDBRVNVEHEZRAR-. CORKE, —HHPBEREFBLH -, F0 LS
HERICHEHITBIETES LS, UEOERBMIRTOTMOERET—2LL1=.

Ft-, MELEBHL-IEENREDFHEERIZENT, XK 155um ESRERTIE S OR
URIEE LAY, BB LT Si F/HERBPICHBESNIIFIUN, 15umBDESHE
RUNT B EDTER SN, THITIEIRBEERALIZLE, RRERFIELTEASA TSI T
JHERDPBRELELDRRELGDHLEREKRT D, Fz Si FT/HERDIFARIZKYTFI b DF
MNEDLDIEND, BEREREKELRT I LD o, BEAROHBGOTHEWVERMTSH
Y, IENESMNEERTIEHEH, Si F/#HEFOFHHBENRENEERLLGDIN, FHHE
DY 3nm KY/NSOBHEIEAVRIE SN . ZDZEKY, PLOBWRBOT7T——ILEHLELTIE, L
BIMD Si F/#EREEISELEEBTHS 1100°CERANTNSS, 7UoTHEFELTIFEINELY
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BUNEEARBELLLHIENFEINT-.

Ff-, EAZRSFLGVVKETOSIH/#HEROAERBEINDEZELRAR .. AZTERK
T, SiH/#HRDEEICKYAERIBEIIEMT IEREFT-. TNICLEREDFMIZESAE
BERBIEHFYREGI > TF I OGEVENIFRFIFTE, Sio,hDSiF/HE&IC
KOBITERFELSENHY, REIBRENMERD-HEEAOND. F-ZTOEXEMNHHSIE
EOREVHF T 5dB/cmiBEICHHIELHMY, ThE LESERNBESHI ST

CCETOHRREFLDDE, PL ZHAR-HEBREARVDODERELTEERDLH DD, TDHR
BEN DT LERERR 7 TORBETIEENENSIET, EFREELTOIHEICKVIBEM
HETHD. £, CNODASTERE (MIATOERREDERR) TOXE KB KL,
8dB/cm f2E T, SiVEr DFMENTUVVENERIRICLENR, 2HRBESL. hoDEREHF
ZT, LTD 4-3, 4-4 DIRFIEITo1=.

4—3 BRBRT7ITHZFDIOMATER~ARIT-ERRH
4—3—1 A FERLEOXEE - EEICLY, RREKFRER

FEEBOT NI REEBIGEVRREDEROE KRR CRBERMNRETESLS, 4 1V0F
EiRET, 4umELILEDSIO,/S/EREERTEDKLSICLIz. ERLIEICOVWTEES A
RIARIMLFHZREL-. TOHR, VEEB4I1VFOEBRLEDEDERET, H—(F
FBES T 10%UN) GERRBEE NI HENTEz. COEBEANT 0cmERREEDE K
FERTRETHY, BAE+HEEZATNDS. 2120, 4-2 OREHERICKY, BROAEFIBELN
REWD, BEDT/NARERICTT 2cmBEDORSET, MBHZE <L TEHELE T 1=
4—3—2 BREMIKMOEE

Si0,/Si/ErEDMITIZDOWWTHREZETofz. MITOERELT, THRL O RMNETRYELT:
RIE (Reactive lon Etching) & FL =, BAfliZESIOfEIZ DT, 6umIBEDFESEFMI TETLV
M, Si0/SI/ErEDHZETYFUIL—FLETL, RELABEORNELEREMN>F-. ZTDERIE
EHERIL, BRISATULENRRTSIOBEBILICLIBIREETEDONSTILEH 1=
A, BB AmEEDSIO,/SI/EHET o TaAT INa— U EBl G B EMNTE-. BET /NI RER
I HBLEMIEMIEHEIL, LLTD 4-4 DRFHIRTOFEEIT 1=
4—3—3 mEAFRXDEE

EXDOLFERCERER, MEAX (LEAHSLEEBH O, EBREADHYTIY) &
WoziREAEZ 5N fzh, CCTIEH@E PL THULTULV: Ar L—H 0 488nm KRR DRIENE
B EEmMALRETLT .

4—4 TOMATRFERICEY, ERAMEZTHE CLERIBRET (12 OFFHE)

TR TERETREBEFHREISEVWT NS AR TIEHMETMEL, TORBEEERELEA
Tx—RN\9ITEHAVIERHEILL, ToTRFELTO MG MEFEM EEZITI2LE BB
Liz. &9, VyPBFEREINA AR OERKICKYFTHEE T o=

MIBOBRBEVMLTRSIZER, TOREHFLORBREZANETS 2HYbN\VIEIZEK
Y, NAAYBIE RO EKRIBERN 6.7dB/cm LBRIE TEfz. TOEOAERBAIHOFBEIEL

BEHE 27dB EB LD, CHIEBEDRBE LN ELLEINTIVENIEIZKS. 42 TRSTE
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TOFHINEELAERERN8IB/cm THof=H, TNICLLRTERICEEIFTETET, 2L
BLMERENBONT-. EROBRBRMEOEMESTELS, AERSE THSIRENSHFND
ASTHDOEALAHZERAL-HERERITRT.

CCFETCORRERER, 7TVTRFH M LBEEEEGLORIEEHMICAR-. 7727

(DEHBHEOR P ERBTE (bR S SR E D AR N AT R
B1 N AP REEBONEBRMBSTEE 1554 m FSXOHS KT,

[EM # THBHSI0,/SI/EEEER T DML, £ICSIHHME, ErifdMEL, RERDT7T=—ILE
ETHd ST, CNoFREHEBENICEZT, ELFERAFLBHBFONERKIELE
BIELz. EICRSTERETRIELZD, MIZOV YD ONA A REFRTHAELT, [
BAEREB TS, SILErDREICDNTIE, 4-2 OHERZHFTZ, LB BEDEE
EHEDODT, BLFZ5-DSIEEDRNEHEERELL-.

FT7—ILREZEELTRERBREZRAELZD, H2L31%, TRENRELZESL
TWMEEE, BEL-EEOXERIROIER (ERERAFAREL LS AAELE B RN %
RLTWS. EBLDEY, Sié EriRE (R/IN\YARERO2—7yMER) ZiE8ICE>TLNS. 7
Z—LBREITDOVTIE, TXI M ORIREEELT, PL BEDOKEL 1100°CLYESH T,
900°CT1Tofz. Ffz, MEMDIBRIZDOVLTIE, R2(FERERDIEBAEREZRL, RIIEHELE
SEF DB SRELIFEFBIFEFDOERES WV EBRELLGEOTNS. R2&Y, BEXLNRDL
WD, SBE] Si 40 Er TR HEKIBRDEMAFHETE, Si, Er XITEEMEZHEEFBEMN
1z 2ERN LIS, 65T, FIRNLBHEFC, COEBELELEBZSIUEBONGWNET VT
HFELNEL. K3TIERENEELTIERE 488nm, /37 —200mW D Ar L—FZEEEL, K2
LRILEMERVWTEREBR - TAUZRARERETRT. H3DHMEHIEERFICET, tLT7A
UDMFONNITAICEED, BRENSLTIERE G- B2LHERSE, Si & Er DENHD
—EULTHEXDNENRONDS. ThHbhb, MEROSIUIZKY, BREDLF->THEX
DB-OTWBIENHREEIND. LA, BEELRIZTAVETIEELT, REMNIZIEMENE
BT 5L8LNETEAIERELO>TNS.
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Loss (dB)

K2 FMEXIEBIGTFONXERIKE
K. Si & Er BE%x, FEIFOR/\vEAR
—yrTRLTWS. RSTET, #

NENDB|RERELT=.

X2, 3SOEMDOT7T=——ILEE 900°C

%, BEHAULTLE: 1100°CKYDLTFIT,

BRBEBRETIFLELEHLIERET
Hot=. LOLENTHLEIBICE>TULVG
LWOT, BITEWNVEELEDTT=—L
BEOHNREARTH. TOHEMN
HATHD. REKT, 7T=—ILBEEZE
ZTHEXFHELED, BENRNIY
5REIEHHT, REEETRELTIEL
BN, BEWITAUEH/DIIEICITES
T, CORBEEDOLNLETZ=—IL
BETH, BIBICIEEL>TLELDT,
BIEDQEHDONEY GEICEYERM
THELSLY) FEWEE TRV EIEREICE
SIELVATREMEA H .

5 BCEHME:

Loss (dB)

o o — = N
o ()] o ()] o
T T T

Loss (dB)

X3 mESRIHFOLBRIKEL. &
HEIR1ERLEDZERL, RSTIRTHE
RERELL. MsiBK(L, MEESIER
SERDIBERZESIN-EETRY.

v v— 7
v
|
v —m— Si2Er2 ||
Si4Er4
—w— Si6Er4 ||

5 1 N 1 N 1 N 1 N 1 N 1 N 1
600 700 800 900 100011001200

Anneal Temperature (°C)

X4 Si, Er BEZZZERBIZOVNT, 7=—IL
BEFEZ-EEORERBLBTERR. Htan
BRI IERGEOEBLEDE.

MERROMEDTELT, BELHNO LM BIELBIRERHEATETLEL. Bohiz
HRIT, WHEMNICEBABHEERLTW-COMBE, XBRBRTUTELTHIREESE ST
OIZIE, FHEEEHMNEIRELGVORYREETRLTWSRIICRZS. EfRFHEERFT &8
Rt RIERSBELEERSH, BRELEBRICENMM 2 ERIIREMMELD. RIZER
MERFICAKBETHOELTH, HOI—FORMER LIXRIRZ oML,
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6 HIRMBIBDORAE:

LBUDOBEETHo-)vD, RSTHER R TORBRNERTELI I LFEETHD,
ROERCTHMEIToBRELTH/ONRRE/EENESRIICEETHELLIC. AR
HGERERICIMA TEBHGROTEITICEEMFHFT S, 3L —2avREET-T. BEEE
RTEGN>ERZEEMICHLH,ICL, TORERZRTLTIEILL, HFEBRBIHRED
BEREZETLEDEENLGI RN TEDIIT THS, BERMEHARLGONCHBEARGED
A BEAHVFENTHY. MRENICHR -RENED NG >FzEHTEN D,

7 ETRXE:

WX (1 HERED)
TR WS EE (21
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3 bl B
1. FRREL AR RICOAFHEBELATEZET A ADORIH

2 MIRBERL 2Big2
MEE 8 8% WM H.154 ~ H.17.10)
MRMEEE #H FWAEHR H.17.10 ~ H.18.3)

3. AEDILLN:

— DDAV NYEEI—FLTVWSERFRIEATIBBEREVSEREI,NSEREIA TS
M. ZFOREEERICHELTLDDIE, RNA RYAS—EDTOE—4—DHITHE L H+HS
BEERIVGD T /A XD T INARGHBEE o= B TH D, LLID I ILERAD /3 A
FTFINA RGBS 2 E. ANBICES>TRYEBMMNICEGFRBESZ O A
BORATLEEY EIFHIENEAFTED, T TAREARTIE. RBERICHKHIEEES FEHEH
RAUERRAVF T TR (= AIRBET N R)EBEL. BEEFRBEFELOHET IE
DEST2EERIEDAFEHEZB T, EERMICZIE. TYRVEUZEALERIGEM DNA #
BRLINZRALT 1) DNA ZEHO A LEREDLHIE. 2) BERIGDOIERNVFUT . EE
]I,

4. ARHE:
(1) 7YRUEUEA DNA [2&5 ZE B fE B S Hil {0

DNA DORXELHHMO—DIEHEBEHEDONATVFAE—230THY . BRERIGEZEHZLD
RIG-BEEEN —EHB A EFEEH > TV T . NATVFAE—av i ERRED AR
DA THIETENIL. DNA HEETEHELDREELFIETHIENAEEICE D, T THE
REDOABH TAIHMICEEEMSILT ST EE DNA FIZIEEMICHAAA T, DNA
—_EHOMBLEBHOLFEEBIELIZ(Scheme 1 S8B) , ZOHRIHA—ELT
D-threoninol ZFAWVWTT7 YRV EUEBALIzETA, trans-ATIEZEEEREILL cis-ATIE
TREILTEHIEEZREL. UV ABXUVAIRABRHNICK > T EHM R EERMIALHETES
CEEBALAICLT, EIC
NMR (2K B8 E fEHT A . QN
5. trans-1& cis-fAL T 2;
NDIFEETEH DNA ZE#

AIZA23—AL—kLT

WAHIELHALMIZLT=,

_@ 400 nm <A \\/\\/\/’\\
SEHBHELT TR W

LoOEABER DT E1. 7YRUEEA DNA IZ&DZEHEZpk R S &Il

ETCHRIERMIZALEL., 20mer @ DNA IZ7YARUEUE 10 BHBREEALI-EZA, trans-cis E1E1t
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[CE>THRK 85%DAHIHERR LIz, FEICEKRENC LI, CNFEFZEHDTI AU EVE
DNA [ZHAAATE trans RDIGEIZIE, TYREUESFHRVKAD DNA ZEHKYLF
BEET . CLAETEREILTIILELRE LIz, F-CDBE. BINFEMEEZRIZLLED
>7=,
(2) 7IARUELEA DNA T ML= RNase H & i Dt il

NATVEALE—2aVERBHOATHETENIL, ToF LV REEFERTIILETEEGTF
HEORFEHMNTREL LD, —RICTUFEUAMRIE, 2—FIrERED M-RNA LT FEUR
DNA M/ \1J1)F 4 X L1- RNA/IDNA ZE %, RNase H WU T4 EITHEDIEZEZLNT
W, ROTT7UFEUREZERALEGFRREDOALHETIEL, RNaseH [2&5 RNA YIEZE S
FEHT HCENEETHS, TCTA)DHRREFTALT, XIGEE DNAZEVRHEHITAWLWTTY
FEOREDOBEENESF TavbO—)LF 5L T RNase H 1285 RNA YIEr DSl iH% B 15
Uiz, ZDH#ER. BRETEHY trans-K (AIR IR ST) TIE RNase H iEHEEHIFIL . cis-{R (UV FHR
5) TEMERLSESILITHIILIZ,
(3) HIGEM DNA TUH A LIZELSD RNA 1B F i1

KD RNase H ERIERDEREEFE o= ATEER N RNA U]EHEEZ D DNA TUH (LT
H%. DNA TUHALIZKIEBEENTETENR., (2) ERKRIZTUFEUREEFIALIER
FREOAFIEARIEELLE D, 2T DNA TV A LIZTIR B EEALIZHEEE DNA
IV LDEFEER L=, 7YRUELD DNA TV A LRNTOEAMBEZIRFTLIECS,
Loop & Binding arm DIERICT YR E UV FEBAT S L TEMELGAHEERR L 1=,
B(CHEHRZEWNZ &£I1Z, 20 DNA T YA Lld trans {KT Native & U i Z3 AR LT 5
EEtHLMEE ST,
(4) 7IREVEATOE—E—IZ&DERE - BHER R G O S 1

FROTIREUEADNAK., RERE (T,) HETIEAERMETZEHORMMK & R
EFRITH. Tnk YT+ MELVEEBE TIEEREICED 7 IYRVEVEEORBAMEEE
Lz T, CORKZEZMAITNIE. DNABEHESR /Y OERODNANDIEES % B &l
HIBZEMNHFETED, TT-RNARY AS—FIXTAE—F—EHEEND 17 ERKYE
BENSHANLGRINEETILETHEERNZREBETIEMMoATVS, £ LT0
E—F—~DRYAS—CEDHENRESHICL YK TENIL, BEREOLFIEHNAER
T35, TCTTOE—F—DEEDMEICTIYREUEEALIZET A, T7T-RNAKR A
F—EICKBEERENUVEDH D WNEAIRENLBHOATIERICHERL AFHIFETEELI L
FRHELz, BIINA ALY —ICK DM EHAEMNT A= 6, BI2ITRLEZK
SHETIRUEUDtrans-CIsEMHIEIZHEIRNARY A S—FEDTAE—4 —~DFEAEDE
[CEDVWTWA I EABELMNELE ST,
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Vis
—
uv ~ r
: R

A ©

B2 HEEMHTOE—F—%ALV: T7-RNA RYAS—FIZLBEEE Kt 0D S &

(5) invitro T® GFP FIE Dt Hl{E

FROKSCT7-TOE—F—IZTIRNEUEEAT DI L TEHEEREDILHIEA A
BERZ EMBLMNEL Tz, £ T. Green Fluorescent Protein(GFP)#J— K L TLW\5iE
EFEERICHEEETOE—2—DOTRICEAL, invitro TO GFP £ (=#IR) Ok
HilfE Z1RET L 1=,

TIREEEA LT 1000 mer F2ED DNA DILZEKIETEERAETHY .. £27
YRUEVEADNA #5447 —IZHWT PCR THIET 5L 7 YR VEVDOFRITHE
RIENELET E2BNDAHD, T TERRDFEEALIZDNATE IS4 v—¢ LTEA
95 Z EMNAIREAIEX R PCR i% % LV T non-template 8 & template $8% Al 2 (24 Y 7311,
MEENATVEARXTEETHRBERTOE—4S2—DTHRICGFP 20— KL TW5E
EF %D cDNA #& M LTz, RIZT PURESYSTEM T GFP &I, UV XEBEH S L
FAIRARHFICELHEBHEEDEZE GFP DFT 5 505nm DHI (470 nm fhiE) Ao EEIL
L7z.GFPDRBREET7 YR EUFEHEAL TLVE L native D cDNA K YBL T 5HDD.,
UV XBHFICEYAIRAEBH LR L THBRAEOHELGBANRBO O, LESEIZHES
m-RNA DEREDEILH GFP ORREICEHERMEN TS ENREEINT-, LLED
K12, invitro TEEGFHRIROALHEHEZERT S EMNHES,

5. BCEHE

FIXHHOFEBEY., KEEHS DNA IZKENATVFAE—a0iehlEes. shzEm AL
EBRRIGOAFHENEZR LIz, BIZ. 2OTASIDORKBIZLLTIBIFIZ in vitro TOE
EFRBEOLFE(=ES - FROLFEEEVIERTHIENTE -, FARTOD I
ZEL T IEER DNA [T 2 H -G ERRVVEEZ S HELL. MDA RICERSEHRAE
LBt SREARTOCIIMOERKREZEIN L. NAAT0/00—D =0 DFT-EY—ILE
LTinvivo TORAZBIELE-MREHELL,

6. ARMLIFED RAE

TIARUE % DNA ITHESE TREEBEDAFIHEZTIEVSESMNLEME THY. —FH
k. T7 RNARYAS—E 2K DEE - FIER RS D in vitro TOHHIEEE DRI B 125 ZE /K
LIzCENELEHETE S, EHD TR LU F% DNA ITHARAA THEFIHFEM LS DNA
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ELTOBRFHERDLGVNELSERLEEZETHD. BH. in vivo [ZHITEFHIE~DIERAIZIE
—BOEMFARNDETHHLDOD ., SOLRLHRFEANAFINSD,

7. ¥R E
FRERXE LU B

(1) Liu, M.; Asanuma, H.; Komiyama, M. “Azobenzene-tethered T7 promoter for Efficient

Photoregulation of Transcription”, J. Am. Chem. Soc. in press.
(2) Kashida, H.; Tanaka, M.; Baba, S.; Sakamoto, T.; Kawai, G.; Asanuma, H.; Komiyama,

M. “Covalent Incorporation of Methyl Red Dyes into Double-Stranded DNA for Their
Ordered Clustering”, Chem. Eur. J., 2006, 12, 777-784.

(3) Matsunaga, D.; Asanuma, H.; Komiyama, M. “Photo-regulation of RNA Digestion by
RNase H with Azobenzene-Tethered DNA”, J. Am. Chem. Soc., 2004, 126(37),
11452-11453.

(4) Kashida, H.; Asanuma, H.; Komiyama, M. “Alternating hetero H-aggregation of

different dyes by interstrand stacking from two DNA-dye conjugates”, Angew. Chem. Int.
Ed. Engl., 2004, 43(47), 6522-6525.
(5) Liang, X.; Asanuma, H.; Kashida, H.; Takasu, A.; Sakamoto, T.; Kawai, G.; Komiyama,

M. “NMR study on the Photo-responsive DNA Tethering an Azobenzene. Assignment
of the Absolute Configuration of Two Diastereomers and Structure Determination of their
Duplexes in the trans-Form.”, J. Am. Chem. Soc., 2003, 125, 16408-16415.

ftt. 25 #&

YEF
T2 DNA ITUH AL $%5EE 2004-55086 %:B&E 2. At Wk ARER. NEILE

BsEE
(1) TBFREDNA EDIAV 25— 3(2k% DNA DAL ). RERMTTFSE 113 EHE=E
2. FR 1843 15H

(2) TEARKEEDNHEEBILIZT7Y XL EA DNA DFRETI. MRS S URI D L R
1712 A10H

() THEEN FEDKREI D2 —2ar N EITSH DNA DRIEEME 1. SORST DaA b URY
A4). FRL 17 £ 11 B 28 H

(4) “Photo-regulation of DNA functions by azobenzene-tethered DNA”, Annual Spring
Meeting of the Polymer Society of Korea, 2004/4/9

(5) “BEEtEREDEHIE”, FE 51 ACAYEFHEESHER. FR17TE3A30A
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5 bl B

1 IRRES:
EEREEERASABEBRORES T /BEIEADIEA

2 IRERL #H £2F
MEE:- R st (AEHAMK H154~H15.10)
MR FH A (BFZEHAMB H17.4~H.18.3)

3 MEDRLLY:

JE 1At R F R D BRMER (nc-AFM) (X, BN BEER TLHRBATH->TH. KEABKER
FRI—ITHELEESERRTO—THEBETHD. ARRRKRE (LSESATHATRLIATIZ,
FRFRT—ILD N EREFE T EBEEEnc-AFMZ M B ICERFEL., FE#H-HHEBICEENERE
FHMLTREZEERET & BRENEBRADHELRF LICKEESIZRVGIANE D
CEZERWELE CORRICEVIER T Bt kmREFEANKRERFOILEREEZEM
BETHE. HAWVEFIEHTESD T GLMNEERBL-(COF i ZAREHEEERS
HEIERTIT FFEHFREL ). SENTHARTIH. T L ERESICHADLIEMERER
HEHEERDNHEICEYBITTEDAILZRLT b, cN(F . AFERICKYEMERERFOR
EMNAREIZAY ., SHIC, IMEBEEZHELTNRFI1RFOLEZEETHEL, [RF-2F
DAL TAERRTEDEETZERT 5, £ T AM R TlEnc-AFMZEIZ, REB
HEHEERDLEOEEZHEH OEENHE A ABEHEZRAREL. BLORF-2F
ZEA EFRBEEEHELT, F/BELTRIR T IH LR LT Y TR/ Ty /00 —E B
MDBIRZEBEY .

4 WARBE:

ARHHEIC. ERBEREEEERMEEEAS LBEMBENATERL. TNERALTERE
BEHEERS AR (EEMMIEERRERFEADLIRINL) EOBRBIZHEIILT,
SLEEEREELEN. BLU. RF- 2 FORE-HAILTZERLT. BIEEESEZIRE
TEEIHEBREEEAS ABEMROREEZLEO TS,

F AR CHRET SIFH-HAMEEERNICEI N AFEEIREREMEEERAS
B IEHERREFICH ALz, LHL, S<OMRBLAERREZABLER. KFEE
FEIE AR F R D BEMEBE(nc-AFM)IZ KD T/ WA K FEZTHH LN ST (BEEEIM)
JEHEM R TR 5 Feik (nc-AFS) IAEL TLVDEHIBRTL , SRXZEFTIL nc-AFS EREELT
WVDo &FoT, LLTDEERTE nc-AFS EREY S

(BEENNIEHE AR F/E D 2 HiE]

SEHE n B SITDYT/A— B ARSHZIZE TR AL FL/AA—ED[001]15 4 Si iEstE B
Wz EERMHEEAD AEMBTEHREIN Si111)7x7 BHEMRED nc-AFM BZEE 112
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R BERDID1DINFT LT YT RUREED Si RE
RFICHEL, 12 EORERFHSLELERDEEH
Ix1 BEIRTHD, REKESHSIN-6BDREFM DA
ZE=AMKOFEMBIITEBICIER XN HSM5ESE
T.BERMGHAEVEBEMBICHRTEFIPLES
HIRETHAZENMON TS, COBICHELEESNT:
AVRSRADEEMNL, BRRMFEMBEAD Si KER
FHEEERMGBOXEMBAD Si WERFIVIEE
EMABNIENE SN,

RIZ, COFxRE L THE EHFIFEEREZ 1.5, 043, 0.33,
0.3nm &EEDIFTDDORRT ST —BEFEHRLEHASHER
BIZZ74—F\wo%EHR—)LRL, - REmMERE
#1F5IL. B A TEEEN nc-AFS AR LEERBZBL
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1. Si(111)7x7 BERERE
Dnc-AFM1& . EE & 12
nm x 12 nm. Af = — 40Hz
(£=192 kHz). B EIMEE
Vs =-06 V. ERICH>I-5E
AN 7x7 BAfIRE.

f=(E2), R AHFBEMN S 1.5nm LIEBEN TS EEIE. HEERASIAITEMEBERZE(ZH
L9 HENMEETE/IMEZ Y, ENMEBEEDBREESIC2REAMIIEIE o1, COEIEIE
THMBERFE CHATESIRR THD, —A. TS AMEERE 043nm [THEESEDHE.
FTARTOBRIERT OV IEEITPOIREDE—INHBEELT=,

ample Tip

(a) (b

Z =0.30 nm

3im 7T

-Af (Hz)
o

] €220.43nm

S
2%
\

| € -

Wy e

-10 1
Sample bias

X2. (a) BEMMIEEMEFE DD ALEZOH TR

-10 1 -
voltage (V)

. (b) Si(111)7x7 MO EEENNIEEfHEER

FRAADHARTRL. 1ESHEF IR 1.5,0.43,0.33,0.3nm &SEDITEAS B E@Em LS

FELDD 256 M TAXRIMLERELT-. Hitdh(X+E

BEERAIZKDNOFLNA—DREKRE
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THOHMRE—XENALNLN TS, COMRE—XIZIBARELTH AT AL, BF XWIBRIE
ELRETERD FORELTAEEICLE S, 22T, i/ \2—2 bz —v0(EEE <10
AT NARLICEBIELEHRE —XRET NI REHHK-HEL. EXFoTREEBMLE
BRE—XZETILRELTAVT. ERSFOREMNT I =T1E2FAL-ERYE DR,
IRETNARDEEENEZEIToT=(Fig. 4, Fig. 5) . BHEAIZEY T /NS RNENCEALT-REN
BN F—ME LM EEICEYBFMICEDRL, BiEOR—HICKYTAI0RET /A
AL THERE—XDERE. FBOFHERGEICLz, COT NS ROREREDOHIZ(E/A—
ROS/BEDKFE—BIERFEOTSAITIAN) —ZFRW MMM T EM2HmECERLT
AWz, 2, A—vOA THELET NS ATIHEN R BN E —XDREITHh T MIZE
BLIzf. REMNIZ, T/HEBMFEDRLIZRIT—BEENNI—=VJ LTERILT ST
NAZRERBMLREL . T REDBRREL T, (/0TI 2—IHEBEEZT5T 5
BfffiIckY. BREODHMEAE—XEILIT7EVT I TRETHIAIA)THI—TLAFVT
BifTtRFELT-,
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~  Latex beads

O o
o) @@ . PAMA,  PEGEIm)
00

Magnetic beads modified with biotinylated PEG

Exe. L_Eght_

Fluorescent Light

(b)

-' - a® %4
“ Texas Red-streptavidin flowing in

microchannels is captured on Magnetic beads
biotinylated magnetic beads. =

Fig. 4 ETILRELTEFFUIEBHBERE Fig. 5 /N\—<OA/#l/\3—2 BT

—XZEAWRRNTRTPETD BESh-HBRE—X

TI4=TAT oA (£).E—XEIZ#EELIR
FTRTPETAv DEAR
HCF.

(B)RAIOFET AR EADTAHOE Ry ER L H T

RAOBAT7I)r—a B TSN A MHMIEERIC LSO E AR 24F (i
AN~OYEME . EA ARG SO THABEDO B RGE) OB EEEREILT 58I,
HEXHUEI)ARTAIAZ—FILOI(IORET A ZA~DEHFEL(Fig. 6), GHWIZ, 21
HETL—F—BT490ERYMTFINA A(Fig. DICDWTHELT =, BIEZEET S5-I
SNFHETOERIE ERVINEEIBEICTA-ODBHBLLEDLTEILIFAVIVES
FALTIESEBRASRERICBBESTI2RICHEENH S, RIE. v1/0=—FLIEWTh
HAANE TEAT, BB T CTOMBREBR. L—Y—E yh D HFRAICEL TS, Y19
ARERICKVMEE BEIMICTAVRERYMERMEICHETESE M 1~2um BOUUAD
AIREBIAYAZ—F IO EREZRZICEETHIENERINT, BHFICOLTIE, BS
150um OBFBAEASRICHENSENZNED 100um. 2um DAETFAA2FLT ICP
IvFUUMIL. ERERTEEAERAL. RII—RIA/OREKT /NS RIZHAAATH
Wz T—F—BIAYRERYNTF NI RO BRI AFETEORER. HEFYTIERE. &
ERAVLONTWSASREZSIEHIELTHRITIVAINEBLREEDRIFLHRETH L
CERERLE HADAMELIZCALD TS RIE BEICIGLTELIMMIEOEEE. f2K
EQOTHAUNAEETHY. §&. EREERRICE TR ER LEOZ REAE~DE
LR TES,
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Fig. 7 T7L—F—<A4OU0ERYLERBILRAET AR (E) &
FOERIGEZHME (bath mode & on—cell mode) ().

Fig. 6 ufREEICERIELIzu=
—RILT7LA.

(B)FyT L TIEE - RELMBEORFRE ABEMEIC KSR ORMASR

Fu7 ETRBELMBZBRIEOEESEILICKY. HEEORBMES JURNED EEKS
FORMEEESE. MEORBREFRELLFEFCRFMABEMBELALTHEMNEHAZ
RRTEIENBNTHS. REMNEERT S=OIZF. STV AT LADOBRKICMZ ., FyT L
TOES A—Da iR, R0 L, FyT ETOMBOHEEERHTNIBRETHY. C
NOEDEHRRMIDONTHTLTHEL,

F7 . REHREADODISAF R FENBEMBEDBRFICDOLNTERRS, Fig. 8 DL3I
BN EMIEEBEMBERT— EICFESKSIEEIEEL AFM BEF v /N\—DEEInEHAIS
AT LERIELIz. FronN—RICIEBRAZRREZTIA—LTARMARELEY D TILAT—UFRE
SN, CNFETVRFITTX-Y ARANDBEMNAEETH D, Do FL/A—([EPZT EIEICLEE
CREETHY. FB LA ZIEMBEADHEAAAZETREICL, N R EBZOEHTNAENTS
AANERETHD, AEBZAVTKRETHEL. BB EEEREEL .

AFM EHEIDEEM CEIRMEEB 51201,

BHREORMRELIMEEMOMLE
O REANABIZHIETEIEN
BEETHDHEEZ. FYTLTOH
HIEERMERE LIz, E—ILRIC
FEL-HEE—X% PDMS 74
VL EICERELTERLIZE—X/N
A—UBRHEETL—rERWNSE.

MBS <RI ZDYET R 2R Fie 8 RiaHRERARMESATLA
HENLEHREDTF AN AREIZHS(Fig. 9), =

DHfliE Hela MO IEEIEAL. LE- Y1 X,
R ARG, SSHICIFINLISER T HIE5ERE D
HE IS ATTRETH D LERLT,

5 HCFHE:
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LUME T, FEREETEDA-FT/IMoRT77T)r—ar iz /(A 5T
BEL. FICHRBORE. SHAICEREGHLVFEREZREBETIFRET NI R BIZETN
AREFRELIEHAD AT LELTRETHIEEFRIBLIz, BEAMIZIE. (A) KFEEHAIL
TN ALY HRRZERIRIC LY 73 (F 55 (10 mTo/82—) [ (B) i IE
EEFALTIREBAMICEAITAEM (um—Y T umTH/82—), (C)EETA
—JHEMBEEDHAEDLEICEDIDFLALGE (BT yum—nm 75/85—)DKHILT
BODART—ILEEEICE VT, RRERTIEEZMPBZELLTEBIF =, HEIE. (A DD
(B) . BIZ(C)NLIBIZ. RDRT—OADEBREGLIEMEBELLEA SR r—ILTIUL
TUKETHED =, oo SNLDT NS RAAERARICHESILERICECTER. HBEOTO
TRABEMOBEARKEIT o1z, (A)ITDONTIIMHMM I F v T % AL - Hila D# AT, 5 8RS
ATLHAEDORRELTHEINIZD AT LNEDEHRAEDY—ILELTHATEDRKR
[ZE-THY., BUDFEATFTERSINIZEEZ D, (B)IZDOVWTIET/AAREIMTELT
EEEEINn, §& NAAFHRINDIEAARAERFAMNATREGRKR THY. (RIFTER SN
EEZ S, (CO)ITDOWTIR B ICRIEHRET RO -H DR FEHBRMERERREL. S5 H
AEMER BN OB FETEARLD, MO EEHERETEE>TULVEL, KA HMN
TRHERREFEFTELTOVELD, COMRT —IEEDLIEBRMEIBE-TETHEY. &
BEBEISEDOTLERLY,

6 HIRBIFORME:

HFLOVMMM T HEMEIRLENS, RICIEZSIHERMESATLERRLTEY.
MDY —T1 T E—2BROFHBLREH T DERGY—IILERIHL TERIENELET
fCTED, FELE—FBEDE=2) T IERIAERBRLE-BHEHELTHSDOHND
BN DETHY. EFFINIELELAOES . HL60 LIS DOHER TEERTRENESAIZD
WTHERIDDETH D FEEROMIEMENATITIEALISIEVNSIHA T ZLHEH.
FEESRRICIHEUDLKBDIEE VDT, FH=-HESRRABEERITALSICAIHLTELR
fiiZ1 D THLERAILTEHILEHFT 5,
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3 bl B

1 RFER: N\AAF/R7ERN19FEoH—0ERH

2 IRERL: HH #
MEE:FK S8 (BAZEHARB H.15.1~H.18.3)
BifT& A #8F (BAZEHARB H.15.1~H.18.3)

3 MEDRLLY:

F/T0/00 - 21 HIEDRLEEGRTO—DEHFIN ., HRP TR AMICHRE.
RiTRAFENEDON TS, EMHEDOLEFTH. MMM, 845, SHAZDO R KR LA
BCTHRAIN TV AFIC. RADT/BERTH IV I\ VEOKED FE 17 FT DIRE.
BHATIHMORAREIL. EAZEL. BROAREBICLDHECANKRECRE.COHFFHFT
X, HSNCHEAELEREZ)—FLTWSEVNZ S, LAL. BELEAS, F/T70/80—D
NAARHFEADEAIZEVWTEAEORYATBHACHICENTEY . HLAHBHFELE1S
FEHARMBLEMKDOHAERE . EEZFLTVDEENE L AARHEE. BLAOVERTAR
ZRMICHAFEL-RTZRIC, ERAMGHBRNEHRICAR T TRRERIESILEZBEL.

EXLEAR. ELTFR2HLEEZOAFICEVT. @RET. aVN\IMEU Y —DRHE
HECEFENTLVS, AR T HLADPRAELI=FYRILEV NI FIRFDA A= -
BRERMECALT. BOTREOS ., UMt oY —2 T 5T BiEL-. AR
DY —[E FrRIVEV N1 FOBERELTEER - AEMITIRR . BT DEILEHE
MIBIEICLYE LU TEITIIDT, R FHoDEREME ., FELTHLSHREER
DY —LIFE<BLEDHLOWRBIZE DI ARDOERIE. EXR-AFZBEEBEDOHE (/M
B, 8MFEL) . ROV Y —RFLELGEIFYRILIV NI DBEGFEREFICKSERMIIC
BV T . ARELTEISAESGEZAIELICEERL. COEVY—Z2ANT1 S
FLAIILTEHAT S ELHA =,

(FrRIVEV 1 FEHAZED/NER L, S3F(E]

BRIZERIC, FrRIVLEV A1 FEBRMN, AFHICERERTAEEZMAEL TV
D RREDEERFRETHLH L, FHAICRRERT L E . ROV DRHEENH o=, &
CT.RED/NMEE. 8ERILELZBELTERENHRET ol BIENEETIFHIRE LG
TW =, NIERRICET 5RHEZEREICEREYT =012, ATRICMELELLY 5HEE
FFELIz, ChICKY, BIE CER) ICET SREZEEROB 2D —MoBBETD—REIC

ST D &Lz, Tz, CNICKYBELTHREREL. EXEDTFHD—BEFT
BAOSEDHIENHRDIIH o = NS EEBEZRAVT. £ —7L A EREDES
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BAF oIV AT HIEITERLTINVS,

(FHLLVEZH - B[RRI O -0 DEREREE D]

HADRELLATIRICEDFHAZER RBRENKE RRGEMEICHT HFrIL
DHEERDIVENDHDBELRE . HAREDF Y RIVISHLTITERANRLWMGEELAH D, T
CT.HERBEDFAEEDRRICMAT, HLLWFEDREFELEAT=,

RSB ENRBEMIREL Tio-Dip ZZMESEHLOERGHMABEMEZAEL . [
BAEICERAL-EEEZE Tip-Dip FZAVTIKWVRSZEICLYEE_EREZRAL. V5
SVUVURFOE—FrRIILERETHATEHIEICEYERGIEBEZROTNSLEFHERALT-,
T EARELBEES FOEBHZI ARV MRBAICKYEE T HIENHE. Chb
[CEY HSRERYPERW=HLLVEZH - EXMRRET RO DRBEEDFHFKIZK
MLE=EEZ D

[7EF LA ZEAEFrRIL(NAChR) DES - HFM 15 F BT

TI/ERGHED Cy5 ZANTIE#LT- nAChRR ZBH#RHL-AL YL ERRAEIZERL.
ERYMEHD ZEFEICTRYRAAEZ LTINSy MIRTHIEI2LY. nAChRT 53 F D #E
REBETHIEN KT, #Z8HLT- nAChR DE—EREZFTAILI-ESAH, ERTELEAS
HE—FrRI)VEFRETRTHIEMNE K, £oT nAChR DER - HFHIERFEHAIERD
ERMLGFIEIARTERLERD. T RARTEFIILIIVGEEREEKRT HFIEES
Bl ABILFERIE. SENITHARREBOLELHK - BAARELORRHFTELT
TN BEETICTILFILEE n=5 O Cy3 ZBSFREOERNERTLIZ. RIIILLED
nAChR EDMEERZEHRBELI-LIA AR ICH BB EALRETILEZHRETHL
[CHRPILTWS, 2 TIHFLARLTOTZIZRAMEEERZERMHAITEHALFER
DIERIZHILIZLEEZ B,

[AmB-RTO—/L:EREAD E—EiREHA]

AmB DAL RATA—ILFERIETILIRTA—)LERKAR (BRKRILZE - FEFIER) OB—F+
FIVEGR Tip-Dip ZERAWTEHRILIZECA, TILTRATA—LEFRICENTH LV EREERL
BY, AL RATA— )LEHERICEODTIEEEIEVFrRILEEEHAIL:Z, ChiZkY AmB
B EDHREDRICEZVNILATA—IL T KEEMRERICZNIILITRTA—)LE
MEERALTFyRILBEEHR T AILICKYBIRNSHZRE T LV RREES FL
NIVTEEZIITACEICHRIILIz £f-. ATEDORBEERZEZZRAFEL. CNICK>TFy2
VICK T BREE S FOERLREFMICER AT REL T =,

[NEOUFeRILDIDFEoH—RADIEF]

TipDip EXFANT oA NEYLUDE—FYRILVERFETATHEICHILE, - . EA
FAELT= poly-dA(100)EFE D UIZHEBIE =D FEAARERMITHIEIZEKY ., EENLTF
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YRIVERNHLLIPOCREEZBRETES -, ChIEECAISHFELT= poly-dA ANERL A ERIZTHE
STHRETARICTFrRILRTEEC L ILGHITLREILICKYRERISEEAOND, T b,
COREFYRIVETIZAMNDOHEEERZERRE T 2-ODFERELTRHWNSEMNTTEE
BIEERLTHEY ., BRZEREICRET5-OD1 2 F o Y—HEADGRANSAFSN
Do Tz HAFHLIza-~NEVI U FERAL. BR-AFH1 S FEAZEIT o BED
DFERBRDF v RIVEEEHEELED, 7/ ERBEORLBRICEYFrRILVEEREE
LB ERDONIERDSLDENRON -, CNODERICEY AT U FYRILE
RAWEER - AFH1 D FEoY—FIZDNA oY —) ORENFAIEL LT A5,

[Ca iXFMH K FrRIILDEBER - FLFH1 5 FEHA

MFEL-t Y —ZH AL MIBNTEISESEEEZ 1D FLALTHAT I LEHA
f=o REFBH BK FrRIL (CafRFIE K Frr)L) ZRHARHL . ATIRICHER T H&IC
FOT HEELTLBF Y RILDFD1 D FRFHBCHRTHO THIIL Iz, RIZ. FrRIL
EEFEDHBEERZI D FLALTARIET 2012, FrrILOBEMBEERTHS
bTX DHENXFERETER L. Tz, FYRILDF-HEEFHREERD 1S FAIRIEDT=HIC
(E. FYRILOILBEMA D ENTAIR TH =128 FrRILEV /R DIERNEE (iR
) EERELEGRIIFLUT)IA—UICETFYRILEASAKREICAET 2HE. RV
RS EQT7 R FVUSICKYBED RS ZILEOLH%K) . BEATEK. BEEAD 197
HIZIEZES>TUVEWLD . BIEEHBETLICESEER D,

(T /O0ZBRIKE)T IO DIESEREED 15 F5181)

FrRILEAVIRI1 D FOREFHUBREDEDIC VT /SO BIKRICE LB R (eGFP) 4
HRAATY BT EDITTMAARAAREER LTz, AR 7/ OV 2BRRYRD N K. C K.
DR2 $BE{ZNENIZ eGFP BZFEMAIAAT cDNA &, HELEIMIERMAE HEK (SRR
BB EICHYILT=, FIEMEIL. N K> DR2 >C KDIETHY. confocal FEMIEEREIZ LY.
A Z RyR (&, HEK HERE D E DM AN/NEEEICRBEL TWS I EEEN DTz, F-.
INOLDOHRBAENSEBONT- ER DEIL. RyR1 R eGFP 281 ¢%E . TNENDHLAE
FAL = western blotting jE THEFRLT-, /- RyR1 ZHIFL-HREIX. hIzA RHIZL->TH
WO LERNRONEZEE. WLV LRZERABREZAVTHENI DI, CNHEAL
TNTI/IDURBREIVTI/IDUNFEDHEEHMERAR -, TOHR. 1D FLANLTER
MELERMEOKEENFELTVNAILERT LN E R ASARAITEF LAY
LHRDDBHE RR EVT7/OUDEERE 1D FTARIELZ. RRRZEFLVWIRY—LEE
RAWRE T /U UTOREWNMESHETIEREMITHEL T =, F-FryRILHEH
MELVPCa3 DEJ T TIERYR EVT /DU DI RWMERIERONEA oz, — A Fr ¥
ILEMEMNH S PCab TIERYRIZHEE T HV 7/ OUIEHPEHEELTLDEDEZL{ Ao, F
[CIEFETRULEEVNSRMESLH LI EN DI oz, TNIXERMMELRBRNELES DEL
E—DFLANLTRLTVDEDEEZOND, FyRILOBEEL TLSIRETOEESL 2 D
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L ED#HESIRENH D EMNHH DT, Open lock SREEIZHDERBHONDITI/CUREN nM
M5 100 nM) TlE., FEEBFRBIEREELTHILET G oT=,

SHIC T/ OV DEEREHEES - AEMIC1 S FRFEHAT 5OIC. AR D 7 RED
VNIZKBF YRV DI E ZERFE LIz, BiE)BEE THS phosphatidylserine
(PS)FET A LIEE FHEfEH TBODIPY - DHPE & Cy5-RyR2 D — A F DL B E EHEEEL .
BABT7REXI 5 ORETOIMLBERNEL:z, TOHKE. 1uM D7 ¥ Y 5 FETTIE
PE.RyR £HIZT7HRF 2 5 NEFEELGEWNESICLEARTHREURSE 1/200 LUTITHEASE S
D hotz, Ff-. RYR2 DEEEEADT RIS 5 OFREFBIFEL, 7HRF 2 5 BNDAKEL
RYR2 DIEREICKELEEBE SRR EERALAICLT,

5 BCEFHi:

KAILT2ODEEEHREL. IREHEITLI,

—DF. EAMGE Y —ERIZAIT=FrRILEVNID1 3 FEAROBRRTHY. O
NIZDOWTIE, D BEZEERLICEKITLALEEZ TS, ATEZRAWNE—F )L
ERDBRINEBEAE. EENREVI L, BIEICETIAF RRENDA) OB
MBI LEETH oA AR THRELIZAZEICKY., AN ORBELERINIZEEZON
5. DFY  BMFRD—DHAXFT 00  HEFO—DOIRIEIZEIIL, BIEDBEIE~DE
LM N, BEL. IR EICHHEMTOEMRSVVGEN 1D T, B FELTLEEDY
AIBA—=RL YA XADINEUEETICIEESGE A 5Tz, TNIZTDONTIE, BWE. thFARELD
HEMREVSBTERLDODOH S,

RIC.ZODEHOBEEZEELT. ALY —ZRAVV-ESEE(FyRIIL-tha) FHEE
) D13 FERAEZR Tz, FrRILEAD N\ 15 FOEERTHALE (B—F v )LERERE) HE
EINTHDS 30 FITHEIN D HF BIZAE. FHEFCEER) EOBEERIZDOVTIE,
ZRFROERITIKSISDE/[HEMNof, EEMEREINGHLS 30 FEERFONT THoT:-
METHY. EBICFrLoOU I THREBFEYL VMK THI-ERLTLS, LM LK
Mo, RREEICAST, RERELBED —DTHoEF Y RILD FOILEHEED BRI
BUIL. SRICE D TF Y RILA NG EEEIEDEEFARBICHRATNO THRIIL Iz (RFE
R BE.SOITEEZ LIFEIRKFENRRFTHLHIN . ABZ EOFLWFEERFFEL
LDEBELTLS,

6 MIRMIEDRME:
FRORIIDFO—DFAEAREETIATEEAV-BERRICESBIET /MR
RAREICHYLICENBGHETESD, RALZARICT AR ILERADRELVATLD
RAELROONDS—AT,. CO—RFRHAREAVTHZAETEINDEFRANSERDEIC
8%, FIZIE, —DFDRERICEVWTHESNRENENE TEBRHLGERERBRLT
WADMNBALMNITESEELL, FHERDMDAEE LD RIFEHNDEFREEN-CELEFTE
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Molecule—based information transmission and reception

fth 344

(OEEHK]
Eff=E 114, BRRE 264
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3 bl B

1 PRRER RS FRBICE DAL DNA ORIFKEF /HMHADIEH

2 MIRERA: FLE HEWELM H14.11-H18.3)
MEEKRL:FIE IEE (WX EAR H.15.11-H18.3)

AU ANO—LBEBEEDERILFED FREBILFZEEBLLT. F/A—FLLRILDOAL
DNA Z#AI T INNAAHAIVRENAFAT /OO —DEEIZETHMEHEZRIRT 5,

F—REDOYAIVRELT, 2 TORBIBEEEZANTIDOKREESREET 57 FICEETHRA,
ATIHE 5> FERE"T DNA HRDBEZHEET S LT BTRELET D, SHICATI DNA D XA
@ DNA RYASG—H, HLLEZ DI 2 —FV A DBEEHEERAR. BCEENTARELZAISF
AT L(BELERT)~NEERRT S,

F_REOTY/AV—LLT, BRILEMHIVERIEFZNEEERETIAIS FEMER
RO DNA [THARALIEITKY ., UV THREZRETHATI DNA ZHET L, oD A
I DNA ZAVT. N\MAT5/80—08FITEVWTHALZS FMH. HIZ(E DNA To—TJ
PRFEY—ERRET S,
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(1) AIRILFUR(AL DNA 1=vh) DEHFEDHHEREDTEL

T2 AL DNA DRIFZEREIC. AT D FE&"T DNA BB EZBET H LT BE
ELTz. ERMICIE. 2 TORBIEREZ NI O KFREAREE TS0 FICEESHRA . F-ZDK
FEED FLBBELOERZEIERREAL

TEBMEL T, o

E1a [ld, SEREH-4TBEO KRS J:L Q "\f'lno
NFDOBEEZRLTHD. CNHDATEFED

DFIE. EDKFIEED/AZ—2 A ADA,

DAD. DAA. ADD (D = Donor. A = Acceptor) \V—?' - j\’:}"" zlffif;w
THY.ADA (I DAD &.DAA [ ADD(C e
@:j[iﬁg;'l‘i{$a)gg{$)&0)ﬂ gﬁ@ E1 (a) 4HEAOKEHESTOHRE b) EXHE p-C-7Y oL FOERE
HIKREEDAEETH D, £l . KRFEERFETAFIIVR—REE FERAD p-6-5)ad
FEETT7EFLUEN LT:E%*T%)AE‘Z&%%HEI RFELIZ(F1b) , KiXT—MMELHY. K
RBEENFOHGLTHRRGFEERILENEERTEINEDHIERETHD, C DAL
JLALEEREL AT DNA OERK., SHIZIEZFDERIBEDBFFRERFTDTHS,
Fr-. CCTHRELEKEZEFEE D FOEBEL. UTOMRICEWTEELGKREIZR L,

()BAEDFORERAVFUITEFIATS DNA B FEH—

REMGHKERAD FTHIELUIE BRETTEEFLEOE/I—HRAEZRL.BRE
TCREZKEDIXIVI—HAETT, COELDORILZMEEMEF AL T, AT L &IL—
TREEETHA)IXILAFREOARFEORNAICELVEBAL, THFI—F/7—F
KDRAYF%FIALIz DNA FO0—7 1 2FHKLz(K2a), ATO—T DRELEELEHMY
ELTIE. TF T —-FE/T—FKILD ratio BIE"MNAIGELRIETHD, BARRD“LL"ZRIE
FTHILICKY, DKL FELRERSFHLDEEL, TO—T DR Y —DRIHKRO FHEE
MERIBIIERTES,

1 QL —TEEICxT S5
SHEBWEMZ TLVoEZn, @ ®
EBICELERBETIFUR <D
—HNIFHEL. B/ —F
KIZEIYEH-T-(K2b), 8
HERERICBT2E/ Y —

IFv—5tk

Relative Intensity

400 500 600

%%gﬁg (!382 nm) & I:F:/V_ e b ~ Wavelength (nm)
%%aﬁg (!498 nm) ttb‘ 1382 nm / Piiiiiiiiiiii H2z2 (a) EL2OIXLT—RELEE/T—RED

WU ereme 0 LA SRR L 2R
1498 m — 0.2 —G&éo)lﬁﬂbs *E E/R-RR \b' ﬁgﬂ mﬂﬁy&zj:ly HLJ,ca)mh = e

HEREEICEZEAN 20 &
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Y. 8 100 BOEEIRBINT, CORMYFUT EITELERBEDOIGZEDHEIY, —BR
ZE (SNPs) IR DRIV FHEHDBEICIXIFLEALEBADEILIEIR NG o1z, ELHEHHE
EIRTYFEEESE “ratioB|E " THIBI TEDD T, “Real Time”"THD PCR E=A—7EEMRIALVG
AN TES,

()T AILHIE “on—of "I EMEHTHESILE DNA TO—T
BRLEEMLGI7IOt E, n HEBAREGTEFLOTKERBEMD FEEHELEZFHRAL
XOLAVRERAFE LIz, COAIXILAIREAYIRYLAFED 5 KinZx, RAKRATIH
ANEIZKS>TEREL. 3 RIFITIERAR—H—ZNLTFA—ILE(SH E)ZDITERILFEE
£ DNA 70—7 2 ELF(RBDHR), COTO—TLRHEET-ESHAETHBSIE =&
[CEBWICEFEILLT. ESILFERIIZHEH
AR T AEERE- Tl EEEMEHE —ES AR SATYFHESESEAMM
SEEMRBHEEELSVICTRAIYFEE/NAT
JEALE—30&E1- DNA TO—JEfE
@ SWV (Square Wave Voltammetry) BIE%
Tof-. BR. TEHHEEHTEBAL,IZTT
A+ BRXDEFR (031 V vs Ag/AgCl) HYE]
AENF-OITHL, SATYFHTIRIFEAE
BRITBRASNGEI oI, LA DEBGLICFEAR
DIRATYFERTHGERITL [FEAETD
RILHITE on/off B CTEEHMEN LA ms maws o Jo—J20MEke 27y FRBHOBER
$HEITAHLT-, ERILF AR RIS ZfH
HEDLEBHIEELTED SWY AIETERECSRTyFHEEH TEa1HE4<. 2RI
t SNPs BRHICHETEERAZEZSLTLIEITTIEIREHERTHD,

(4)DNA —ELHARBELZ ‘BB LT HZHRIEDH L7 FRE Y —

BRIEZEOFEEZRAVTHFRBLU Y —EBET LS. RLREBLI LT ETNEKPTH
DEBIETHD, F-KBPTIE, TORB AL+ DITHKBSELHIEANHLOELEBEREL
TLFond, Kb TINGFEDRMIZEEBL. Hh O —ELTEKHFURATLELT, A
T DNA ZRWVWS_ELHARSFRB L Y —FRARELIz, Kt —I2BLTIE, ZRDE
L&t DNA SEETEERIEL D FERH T AL EAIERILLT. L DE2— VM
9 HEERMEERFETESD,

FTILMALEEIELT 1595905 I—FILERWBDFREBE Y —FARLIz. 248D
DNA #HIE. ZNEDAH TIEER T EUEY ZESHAFMELVEBAERIELT. —AD
DNA $80 5 & 3 KRIGISIXELVEISHUI—TILE. H3—HD DNA HEIZIEZThEHIZL
TEFELIZ V7V I—TIUHRY Ry FRTRE TS K ODFET.DNA HFDELD
AN/ T—DOIFII—ALHBIZELLZ(RE), KREVOVTIRTLIZENTIE, 2

830



—FYMIELTH FRERUEZEZIN
[F&k<.F=R#HIE DNA HORSE

- «
RS CABICRABRNTRETH D, . — =]
~— - <ZELEAME>
B/R—HRK IFT—HL
» !
— 080 : go\.‘?@)
Ly 15-959 -5

4 DNAZHLHADOBRIZEI(HFRELY—

(B)FLFZLELVERRET SEREEFINERBKER L TO—TORSE
ELUEZDHEDEMESEBKYE, TXLT—HAZRTEVIFEORILEHMEELY, &
RITO—TRFELTODIERANBZLGEINTING, #AXTH

A

—TRFELTHBANEELUEDR, BREENERE. & : S, No
HEFIERSMED BEFOBERRICEDIENES (TR ’Q Z
FTUVEWST-BENFEET S, (2) DREDIRIC. LB °
BMEERTIELUESHL. ZORYIEE MBI L. YEIRYE
TOHRR. 7I)—ILEEEBETHTILFZILELUN . BIRER ©® L 3 4
R (o = 400 nm) - BHABFURE (o > 0.8) LRIz O
HiERES 25N otz 100kDa
RIFRAUNRIZHTREALTO—TELT, ZILFZ)L 75k
ELy 4 #6BL1=-(K5a),4 [FXLASREEIT, VATA
UBEICHLTHENZEHETOICENTES, F- 4 BHFIF ok
EENMETHY. RIGSLELODANERMETT ., 20Mm 1:‘3@
ETILTIV(BSA)E. 4 BEUTRD 3 ERGEE=EE
DT INERXBDIERERSb,c IZRT, UV-(ILIR—F
VF.4 TRE#Eht- BSA [X.3 DBEAEEEKLTIESA
[CBABR/N\U R CTHER T HIENTE, COFERKY.BSA
hD 4 FFEFBICBVEAEFIRETHIENATHRSIN. 4
FEBEGINIQEATA—TELTHAEST HIEAH B @ BEo70 73:
LI,
(c) BSA #iRH{km SDS-PAGE #
B0 o 1 PERE
lane 2: BSA &

lane 3: 3 THEM
lane 4: 4 Tigis

100 kDa

75 kDa
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5 BCEHi:

MEIX. F/ VLIV RELTOAL DNA DRI E, F/T79/80—ELTOATL DNA DF|
AZRELETHIZ. M DFNFNOREZRE NI I —R N\ IEEDDFHITL -, /MO
£, ¥EADEFEBHEICRLTH/HAIURIE 50 A, F/740/80—(% 85 AN B ETH
3

F/HAIVADRRIE,. BEDFELTIERMILZEFSITEAL. 4FBEOKREBIEE LB
HHICHEEERTAAIXILAUR (AL DNA 2=yh) DEEETIETERLE, LOLEAS
ThozANSITE2 AT DNAIDRIRIE. BFEES>-IREICE LT, Lo&ZDRAAMIIL—E
HMILI=EWS—BIETHS, DNA SRBEICN TR0, “FIETRER - “TREERE
BRI RERE ORBELICHALGREZEOLZ, CORICIE. T2 AT DNA OF
RIEEDHER. SOICIEFECERDNAREZAIS FURATL (BRUEGRF) ~ORRALLS. &Y
BLENFLRZITTND, ENTEAREIENTHRRTEETOESLALNT-, “TZX2DFD
HEHEESF ORIKIE. ARAREDSAT7T—ITHD, EICTELTHFTLELVHAE
T—XTHb,

F/79/80—ELTOAL DNA OFAICEALTIE. BDFE+ o DEREFLHIIEN
TEf=o AL DNA 2 =yrEEHHIIZKAD DNAIZHARAD &K, F/ YA IV ADREED
A1—FN\VIFTEHIETERRITERSNT-, - TORREBONIZATL DNA [CEHLTH, £
RGBT BED MG E REEGMREANEREATEIIENTE -, AP FORILRA
IFUTEFRATS DNA BFEoH— TO2ILHE ‘on-off L EMEH T HEXILE DNA
JO0—J.DNA ZELBARBEEZ ‘BRI LT HEHRMEDOH LN FRE LV — LENZTDORK
BTHD. cNODPAEBIET, BARICLERICEVEAEFINEREZLEDELUFEFREHRRL
fzo RESEMNFRBLEEEMICIZBERLEVD, 22/ OMRIEICK T BN BKER LT
A—JRFANERREEAELIZ. -15 ", ERIELE DNA TO—TOHRROME. EBRA~DE
EALEZDBEBHICFEE -CE. F-TOREHEFEEZTRICIFERTEGINS-CETH S,
LOLARSENTHRELARE I, EFIOHAREFED A LIMNLEREDI YD RAFIVEN LV,
FhEEIZ.ESPVUEAREHNZORENOIARZRATHELNSERDOBRETH D,

AREENTHARIRANISMETH S, ARBEDIEFDILK2F8F %, 1RDKRAFY
(FEIRFHK) EEDITHARERITLZ, RBRISRAR DS MIZL T, AR IERER I ES- 5
BLT=. Chid. BGEN\VITFVUFELDRARIN BGSHANHMEEZERRAL T IC
LIRS ESAHNKEL,
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AL DNA DEIRKIZKY DNA ZEIZH A FIRELE R ILSE DNA JO—J%BELE-BEIEL

Al TED, AT EREEEDLEITERDYEZRIKLT. DNABEED U —FRRICHREE
BEFTBY. FLLWARZRHL TSR THS. GEEDO S FRIBLEICOVWTIIS RO
AN HIFEND, DNA —EREBEZFIALE-SFRB Y — L. BEDEORE~DIEA
LHRFEINDD  DNA ZHERATHLICLDTNARELTOREE. REELICTHESBIET—4
DBERMENSERDFETHSD,

7 ERERXE:

Alkynylpyrenes as Improved Pyrene—Based Biomolecular Probes with the Advantages of High
Fluorescence Quantum Yields and Long Absorption/Emission Wavelengths

Maeda, H.; Maeda, T.; Mizuno, K.; Fujimoto, K.; Shimizu, H.; Inouye, M.

Chem. Eur. J. 2000, 72, 824-831.

A General and Versatile Molecular Design for Host Molecules Working in Water: A
Duplex—Based Potassium Sensor Consisting of Three Functional Regions

Fujimoto, K.; Muto, Y.; Inouye, M.

Chem. Commun. 2005, 4780-4782.

Single—Nucleotide Polymorphism Detection with “Wire—Like” DNA Probes that Display Quasi
“On—Off” Digital Action

Inouye, M.; lkeda, R.; Takase, M.; Tsuri, T.; Chiba, J.

Proc. Natl. Acad. Sci. USA 2005, 702, 11606-11610.

Tautomeric Self-Dimerization and Molecular Recognition Properties of 2—Amino—pyrimidinone
Derivatives as Triple Hydrogen—Bonding Modules in Molecular Assemblies

Abe, H.; Takase, M.; Doi, Y.; Matsumoto, S.; Furusyo, M.; Inouye, M.

Eur. J. Org. Chem. 2005, 2931-2940.

Unambiguous Detection of Target DNAs by Excimer—Monomer Switching Molecular Beacons

Fujimoto, K.; Shimizu, H.; Inouye, M.
J. Org. Chem. 2004, 69, 3271-3275.
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<HEEEF>

1 DLW SEAEFINRBFKERATO—T . ThERVDERESFREZELGZSY
[CEARES FRMBEEERREE
RAE FLFE BAX FKAX
HEEE EIXFEEAN BEUEMEMNKE
HFEZ S $582005-118313.

2 FHHEDEM: n AERESIEEFEIERARILA S RERVSEHEZKEES FE IR E
FERU SNP A *
RAE FLFE TEIES HBESRR S
HEEE I ITBUEAN BRIk EME
HFEE 5 : 45F82005-218129.

3 RBADE BAMSFOE/VI—FRALIX I —FRADRAYFUIERIALIZDFE—
V%A DNA &%
RAE: FLFE BANX FKAX
HFEE Bl R iR E £ M
HEEES - 45E8 2003-320311; 4%Bf 2005-80637.

<{BEHFE>

1 Ferrocene—Conjugated DNAs as an Electrochemical Probe for Single-Base Mismatch
Detection
16th International Symposium on Fine Chemistry and Functional Polymers

Lanzhou, China, 7/24-27, 2006.

2 RBEHSFREEOIERILFENE DNA TO—J DR
F8EAEMILEMER L VR I L
=1L, 1/13, 2006.

3  Electrochemical SNPs Detection with Ferrocene-Modified “Wire—Like” DNA Probes
International Chemical Congress of Pacific Basin Societies 2005

Honolulu, USA, 12/12-20, 2005.

4  Alkynylpyrenes as Improved Pyrene—Based Biomolecular Probes

The 12th China—Japan Bilateral Symposium on Intelligent Electrophotonic Materials and
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Molecular Electronics

Suzhou, China, 12/8-11, 2005.
BRIEZEEMEAL DNA #70—J L5534 SNPs R EDEHR

EIMEERMEAEMRIETOCAMES
FNFeLL, 11/18. 2005.
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5 o bl B

1 HIRBERL T/ ERRY NIV DOBRICLLIEERGORIR

2 HMIREBEBRA  KAGREHL
BiZEE : Sajo P. Naik (WFZRHART H.15.4~H.18.3)
Bi3E : Feifei Gao  (WZRHARI H.16.3~H.18.3)

3 HMEDNDRLL:

AEDFHRMGHEREIX ATV EOITIX REEDEEEZENITHEZ M-HEEEM ORI
HATRAIRTH D MERKDMHERIFICEVTTE—DEBEOMERNELIHREENTE
= B AEHAEENERRT 5-OICE. FF- 2F 41F - V5 REZ—EWo-EL
IEBOMERE ] 2BAT MEFLKERE - $462&. I4bb TEEHE 7
BLENRBETHD, AHRICENTIER, BRTF/ EROANTOBREFEEZHITHI_ L
IC&Y. F/EZERY IV ZRBETDHEL. BoWIT, SOKS53%GFRY bT— I
BOERGLTRANEEBEETHILET. INFETICHVSHEEEME - TNA XZRIET S
CEEBERNET S, AMRDOHRIE. BEZHEA-HRAGYMERICH LT, aEMG NBE
BE ZRETDILD. F/T0/80—ICE TR REATLIE - THNARIETHELED
THY . TOHROKETRENRIFHREENFRHORT OO XYILERETHIDEER
%

4 WERR:
AMEICEVWTIE, F/ZRMHEOT T, BELEAPEEA T I EFSAERUVAYR—FAY
YhEFEMIRITEZEDT-,

(1) 7/ ZRDOEERET 5HEFDHEH

T/ ERMBEERERE LTERTELDNIFEAETHA-H KEMIZERT 5
FEREREYXEEND, ERHEOFHIEO-OHIZF, AP EEZRS A ST TES+
ATHY. TOELRDFHELFAREL D, TD=0H, GlEHTNERFHNE <, SHEHE
BHETIEBN, £CT, 2RMMBREOMLED. €4 54 B L TIEEREREADHEER
MFEODEFEZE. A VYR—FXDY DAL TEILEKBROBIEET o=, 454 FMZEL
TREATARFORMB D) T— D) VI RRERESE. ENOD) VIBNTLH)E
BHHNEEHBEHRER SDA) ICLVHBBSE L Ebbh otz A VYKR—FRL Y AIC
BLTIX. MELIEBENBEBEEARICHET I L. LO LGN OHEENETISEY
DAMRIEERY ., HEBNRERVIEBSINDZ EADMN o=, WHERZER 1127,
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Mesophase transformation induced by drying

lamellar (p2)  cubic (Ja3d) hexagonal (p6mm)

i) j
Eaaaaasd e Liu et al.
Ogura et al.
Silicate condensed: less
Less curved structure this study this study
£ large /

/-—“— syntheﬁs.isrperiod __;_\\

More curved structure

|
Silicate condensed: more
£ small

lamellar (p2) cubic (Ja3d) hexa gonal (p6mm) cubic (Pm3n) ‘

Gonventional understanding of mesophase detemnination

L

B1 A YK—5 R H IO REE

(2) 7/ ZEEOHERVERGIEHFEDRERE

ERDOADZXLZTHRICERVERZRERS HIET 2FE0RREERF L. LS
14 MZBELTIE. BEHIEA X VP ILERICEKYY—F54 F (O&T) —HhoOUFA

(1RFT) —F¥N\FA k (BRFT) DIO2DEEEATOICRESE., BHMICTEH S
. T/ EROEENEETES &R LT,

AYR=FRL)AICEALTER 1 OBRZEEZ T HEERZFIET HFEORFE
ERELEH®MELE LD
S ERBFICERT S &
FEETHD LEZ BER
DRRA MY —FAY B
[CHRERFE T #1T S & DS
TV HOBEEIMR
EBTREZED-.Ch
5DRET DR, S EIEFR
MERFEICANZ . BERLEFD SDA
DEHNRIZEYGBRIh
SHEBRERELIZ. O
FEREAWDE EEEET
FRENE#ETHD IR
la3d BEEETHERER
SICHEARETH D (F2),

ITO Substrate

X2 HHEBERNERLT /23RO TEM (£
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FHEEBICHEVRANBL L. BRAZZAZLENE, FASAUDBERTEILEEREL
f=o HEBZHIHNITETSENE ATOREBEN R TESZ LA o1,
1IZHBITRERITESKOBREEIEILES ) HOREEE Z LT S BER & FHiE
T3, CRIZH L TR 2DBAIE. SELOAT7DRIOHRBICESHELTEN., HERE
FET D, TIT. SEILOITEELZRIHT S5 & T, MEVER ZHIHT SRTEEMEICE
BL.BKEDFERMLIzE. RRAFR)—bAVMTRETEHILICEDBEDELLE
BRE LTz, —EDOBHKESFOBRFOFIS. HFHAADREV LAY TOELRDE
>~ (TPIB) ZFMLI=BEIZ, SDA BB DL SDA—S Y AR TIEHRB LAV 3 RTiEE
EFRBICHATESLERVVELE: (R3), BEOHMLUBERTOBER. ChETIE
%72 SDA ZAWEWEERARETH o= Imn DR S, EIRIT4E VO ERE S B UUE
FTEHI Db oz, BERTOKER. ZENFEBICKEL, BEARIOEVT IV ERHE
#HELTWAZ Aol

M3 BKESFRMICEYIERL-EED FE-SEM &

(3) 7/ EMTREEMEDEHF

DY) ARAOIEEFMEEEF O UES =Si-0-Si= ® 0 EXRAVS/—ILE =
Si-0-H®D O-HIZKYXEINATWS, CNETORABHEEICOVWTIALEFIAT DL
DTHoT=. T/ ERZERBEL LTHAT 512012, &Y ESHLERADIELZNEFENBDE
LB, TIT. FUESTERBEERIGSED LT, BRO—HERRTERL, AV
R—ZRFFLFACSAFERRETEIILEEZI: (B4), T, HFRTREDRAF
—LEZTNITHESHBABELLEZRE LTz, TORE. RIGEEZHET S5 LT, KAk
BABIERAZAHTEL I LA oz, T/ —ILEEHBHETHLHIHN., BeEFETER
MERT, TOEH. BAENOTVEDRIGICEDIEHMEREEDEANTEETHS Z & HEH
OMéElEot, EHICREEBRZAALT, ERERA AV EZEML-BELTESLER
WLz, EBBERAA 2T/ EHKRAICEEL. BICEBA A VICAHEMFZEIK
SESZLET.BEDV) AW ETEHRERRTLIIENTELUN D EERBA AV EERS,FOE
BN THA I ENTREINT,
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- R EtOH cl ' '

4 + i
LoH Br o~~~ OH = Mg
fl = +HBr | s N};-I \q NH ~ s IHH N WA
FNH  oluene, reflux NH | i ‘rlu NE g gl
i R si si s s s
H H
NH,* H, H. H o H

H 4 2 N N _

o O 8 H N Hil H-X Tu ’N\‘\EN\H’N\N

S0

Nitridation temperature / K

X4 RZ(ZREHLLRESEH

(4) 7/ ZROBERESE LTOFA
UEDFETHERLUBRAG T/ ZMZEFRALT. 7/ BEROBREZRE L=
BEBERKRE/ICAVR—FRAL) hEREHER, Co +/ MFMEZEE EIRFEIC

*ﬁ' II:EI 'é 'E" N - 7hr % EJ?.Eﬁﬁ“ﬁ & Mesoporous silica film = Co nanoparticle SWNTs
L/ —C N 7 )l/ a—) l/ j& E *SI' & Au, Ti layer -_Eggggeéggs:- A

T é CVD 5£ % m l' ) —C ig Electroplating In ACCVD ',(3 il
H—HYF ) Fa—7 /

SINT &L= (B5),  So0ee

FHITHEDEL SINT O

ERAERET. SWNT (X7 Au, Ti layer

JERMENA FELTE

EARICERKRE LT,

I-V¥tEZEEm L& 5 *AYKR—FR 1 HhTOHSWNT &

5. BFIFBERBRHEICELS

LDTHBHELNHERTET,
BRAYVFEIZKYAVYR—FRI) AFEEDF/ ZRDICBRILESROFERS / HIF

DEREToTz. BILEHRAX DD EREERRA L. REOBESFNT I ERATER
W=e (B6), PRIVERELERMNMRETE ., TORHOW EEHTLH L, ERDIE

AKONBRSITRHETAIRETH o1, I EHEELEZMEIEDH LT, Vay FX—HOBEADRK

B R TE 1=,
FUOEZTERAWTRAZLEICKYERELEAVYR—FREXIFA 54 FRIFDF/

EERNKRAICHA A U ZERMUEE L&, AREMLFELTHILI VBEEALEL, Chb
FKBBERICHMIET. )HEEILS B EZA PHIZIRBE L TEDELAER TS (B
7)o EDICINOEEBERTHALITHEZ A, BREEDOTEMSEERC pH 28 TE
BEMNTET,

Mesoporous silica fil SWNT:
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a.Zn0

uv uv uv

e Y b Y [

N Big, T - Gy, | -
Under UV light d s h"+0;=0, - -
! o SRR Y . 20 .

T e l - c] -

kysh+e A o o
) 2 - B
ndype Zn0 n-ype Zn0 n-ype ZnQ

nype Zn0

LPppppore
cppoe

b. ZnO-MPS film

o, 0 g
o,

J.

1
S 7 NMPS-Cu-CA M Z 1t
X6 F/Z=EfEHdD Zn0 DIKEE

5 BCOEHHE -

LEEASA PEAYR—F AV DD 2RI T THRAZEDIFETH =N EA
F4 MZEALTIE, KEMBUVERET, BRROHIEICEIIL., BB TIEH SN, AT 0
BHELUITRY FT—URBEZER LIz, LHALELAL, T4 OZE/MIE-2m &Y 4 X
BHIRHAHY . EAT ISR FOKIAKREN DIz, T, AVYR—F X ) HEEIZHH
ROFDLEELS CEE LTz, 1R/ ZERBZEET S pomm NEMRICFEITICER L., EXRE
[CHRAOBZE-GVVEEA, BREEE LTRASATLESA 7R FOEBRNENTHD
=, BRTHEEEL 1 Rt pbrm DEREEEEMICER LARZEHIR L=, BEIERITH#HR
RIZHERET EEH -, BERME. HIEEICEENHY . ERA DX LICIERYBRHT S
ENBEEG S, ECTHERET HAERFZREICT 5-ODREFZTL. KR ZIEE
L. MEEZERL. LERFINICESODTHRUVEROHEZ#&ET L=, T0DBFETRZIE
FAEB(ICIMA ., SDA OMADRICEH SHEBRZR VL, COFEEANSI LT,
RKEBRAALAVEFTHI3RTERBEOHRBICHKII LTz, FMHRICEDINT, HZNmn
AMIZEDIELBEDHIEZEZSE R, BKEDFORMDRFZTo1-. TOFER. FHRD
LDEFELGD,. EBMOKRKEZTLEIRABELZRA T ANTFRUEEDERICHII L=, dfTL
THRERDBEILIRRETEIER TELVVREEAZE L BELREDRFZEDT-. TDRERE.
BEDOV)ATEHERTELGVERICLDIERA A VORMETE LEEBA T U ~DEHE
MFDBAICKDEEERIBICHILTz, ChoDF/ EZREFIC. BREROERG LT X N EKE
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