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3.1.2.5 GO ZuMARERD )G
GO QT aNARENG BIRINABEREMRELL TUSH TEAZENB LN, Fhx
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I-V curves Power density curves
1 14
(-) Pt/C + 5% Nafion (T=25°C‘ =
(+) P/C + 5% Nafion RH = 10% € 12
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GO AEA—/R—F ¥ /U XD FEREREIC, SHITETR rGO ZEMmEL THWE
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757 7 A NEWE EIRIE LT AER ST GO DMERITE S, OB LEE T, S5
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Te LA L IHI N D5 e/ | RS R L — &K LT,
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)

Wit 7572 (GO) Flia. T Iy TV TN aH T 5T NP4y &2 T
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o
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o
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o
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HOBA TR BB LD — AR (K2, ¢ DERSY) DNFEDIOITERGT LT, ZO—AREHH
Y INGHASHAS D toehold 725 Z L& ARF L CUND, 2848 DNA IZFAMAY72 DNA Z ¥R
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ZEfE R ECHZ ST, Ko TUIRBDINNT AT I IV o O RHIRFCED,

H
/ ciGo - A 18.0
o S| creo 2 : T 80 presvmens »
dA, P ] o

Go GO
™
\/u" s
target, T %

6'e
- ‘ f.

Normm
(=]

w/o Exolll with Exolll

X4 Exolll iIZ&k2p%—4hDUY A7 )VERIFLT- 7 F /VHElE  Exolll 1 EIE R, £720% 524 HIK
U2 TAEH DNA @ 3-OH KU DEEFEICH DRIV A F RERET D, Z—7 v hnsUHA 70
SIS T, SHAHIC I DL 7T NV EBITH 15 (IR 228N TE Tz,
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CANKGTEDHETTL |, RE L EHIZE DEREN IIEL CLE), I, Fll 2 ORCKL A1k
I LB A A S TR 2R EL S o BT DT D4 fiEEEZ L LRI
FTHRBNIRENTND, ARAFZE T, M)A R FR EFE(2600m?/g) & FF 5 . AR 58 FE A3
El, A2 DOEREFEIVARF I VL, mRFUH bR LI AR L, 2l Tl T
BT T7 22 (GO)F /v — e AR E L GRINL , {H{LEEE THAHN 7V D E EL A
ATz, GO F /2 —MZ trypsin (Trp) ZHHFHEESE, 7V—0D Trp EOT a7 7 —BE
PERE(I B AL Doy fifhE) & Hei LTz,

4.4.1-(2) WFIEDRKE A , Ao
GO F /¥ —hoy B # %, GO o i o ii
(Hummers ¥£)Z7K 1 C H R ALEE 352 oracdia = AR O-EH
CIZEVFHRL 7=, Trp EE{L GO T /v — ‘Gg"s’ 5 e
R (Trp-GONS 13 1-ethyl-3- " Ny oMo T
(3—di-methlyaminopropyl carbodiimide HQN]: +H2N = oNioH
hydro- chloride(EDAC) & N-hydroxy  TesinGons nle NH

succinimide (NHS) ZUVEIEHETAT L 1 sop oo T 1 G0 g
bk FIRREANCEIBMILED, |y
X 2a 137V —trypsin DRI AimHE
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EIRE LA R THD, trypsin OIEMEIFIFRORAFIRED EFTH1FEIKTL, 50°CT1
BE OIRTESAE T TOIEPEDS 100%035 10%2 35 LB LIz, —77 . trypsin-GONS .
50COSEMET T 1-6 BRI ETIE, W7 ar 7 —EiEME (80%LL ) A#ER T&7-(X2b),
F7~. 7U—trypsin % ethanol /KK T IZARTEL =354 . ethanol JREEN 20% L4 FIT7enE
FOEEZTEENE LR T 5D L., trypsin-GONS (X, =& /—/LIEEE7N 10-50%0D
ST TEZRL ., BT 7 —BIEME (80%LL F)EMER Tx7-(K2¢), Trypsin [EEAL
GO T/ —RA, ZU—® trypsin (A @UWIENE (B0%LL ) Z#ERF C&/-2 i, IR
THHT ) — D@ BIEICRE T 5D EE 2 b, [FlF /2 —I trypsin OTE 2
ZIHET 5L/ trypsin ZKHIZ B ZEALSEAIEN T, B CHKEER T
S| BROZEDPEONTLOE TSNS,

X2 EE{LIBEIOTY—0 trypsin OFEFIGHEAERFREO LR ((2) 7V —O trypsin OFERTEMEIC K
ETIREORE, (b) RELEHERTREMOEE, (Ox=F/ — NV ~DORFRFEHOEE) (7)—
trypsin OFJHIEM: ;3,600 unit/mg at 30°C, F#3 Sample 1 mL (ZV—trypsin 100 ug/mL, [EEAL
trypsin 100 ug/mL as trypsin, 153 ug/mL as trypsin-GONS)

3.4.2 GO F /v —hEEL L T—AD T RISl ZEH~O ) & F OREREM: D
ER2ii]
3.4.2-(1) WFZED BRY

T F R0 MR A E O ERF P IZIT = R
(Lipopolysaccharide : LPS) M &7 EL TRV, LPS DiER
BRrENMIESN TV, y-3 705 AR L (CyD) ZE K ki 1 NH:
23 DNA VRUE ) LPS O Zx% CyD v 7 4 N D BRZK &R I 188
WL AETELHZEDRBEICHREIN TS, LxL2A 5, [H 7 Cellulose- NH, #IF
CyD ZEABKIF-1X. CyD GAH &N 20mol%ll F3EATE$,

DERD I TFA WA R LT 58 LPS WAEBRERENS NH:

Do AT TIL WMERI~D CyD EAEZHEKIEE7-D

2, HMBREBOKEWE(LZT7 x> (GO) F /3 —h%fH NH—cCOo
ELLIZ o —2RBHRE L CGRIRL , [ /3 —MERIC

CyD %(EffidHZEERAT, BFONTR T2 REAIELT
AV KRR O LPS WS RE A2 L 7=,
4.4.2-(2) WO

L m— 2R (Cellufine GC-15., K% 45-105 um, JNC)
% epichlorohydrin TYEME(L% . ethylenediamine % St
KT A AT AL 0 — AR F AL Ak
REUTz, FIFARIC, b= AT WEZ FWT GO v—h
ETINFEAIEHIEIZIN, Cellulose-GO Hi -z L7, Cellulose-GO-(y-CyD)$iF
BONTALFRED GO v —MT y ~CyD ISR T .
CIERFLT-(3), 41, Cellulose-GO %770 SEM gz X3 Fx o Cellulose fif
% TH5, Cellulose ZHIZ GO ¥ —IMEISILTWDD R TE7z, Table 112, 155

Cellulose-GO $iF
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AR LPS WA BREREZ IR OW A AL LR UG e /R 7, MR T-&% LPS W5
BEZ /RLT=DY, v —CyD ZUN U RIZH D Cellulose-GO-(y —CyD)fi+1%. iREHAIR T D
LPS &% 30 EU/mL 75 0.1 EU/mLGK) 10 pg/ml) FTWERETLZENTHETHY .,
TERD BT A AL BRI LR LPS BrEREEL D2 LD >T2, Cellulose-GO D
LPS W5 HE (48.7%) 1E. KiF-RE D GO ¥ —hEDHUKE LM ERTFL CWDTI /5
EDAFAMREIZLVEL DL DETHEEIND, Cellulose-GO-(y ~CyD)RLf- DV LPS
WA HE(99.7%)1X, GO v —h& LPS LD BRI EER L, v -CyD F¥E 74 NDBKES
& LPS LD BKEIR A EROMENRICEIIb DL E DS,

X4 Cellulose-GO ki1 SEM #i%2

Table 1. &R DOWREFIDOLPSIERRFERED LLEL

0% 7 LPSIR 35 &
Hig LPS LPSTR7FRE LPSIREZR
WEYA b EU/mL %
GO sheets +
Cellulose-NHCO-GO (BETS/R) 15.4 48.7
GO sheets +
Cellulose-NHCO-GO-(y-CyD) y-CyD cavity 0.1 99.7
y-CyD/HMDI(20/80) copolymer y-CyD cavity 1.5 95
Cellulose-polylysine poly(e-lysine) 0.1 99.7

INyFik |FEHF] 0.1 wet-g, #HA& 2 mL(LPS from E. coli 055:B5: 30
EU/mL, pH 6.0, lonic strenght p=0.2).

3. 5 F IV —MEBERDSHT LEEREFEN (DOWA =L 7 k=27 Z(¥k) DOWA 7 /L—7)

DOWA 7' N—7DEARRIAL BT ELTIE, Bty v —7 (AR KEE) TERL 727
=PRI (FIZELT T 7 2T 72 —8) DT SIS T /3 A ARG O 2 OFEREREAM
EHYLT,

T3, SV — PR OESAC A R S R R Gt M) 1B H L.
ED X7 T /ARG FTREZR DODMRFT LT, LA T ICNEE 1B > TRtk 3%,

3.5.1 ERALFRERHAM

AL CVIEH A7V IR N5 AN —{E) 2 VT, R A EERIIZESTENM ORI EE
1ToTc, BEARMZREEEEL T, BRREE T OB T7 = AN BIEZ L7235
HHR LTI br 77 = &R o U CRMM B AAERLL 7=, ZDFE, BV LAF L ED
ERAT RN EMRREE R T8, ZmEIIEMIC )Y AR RSN
T2 0757 2 32t (CeOx/GO BM)MMARRKL Tz, ZOEMIZ L > THEbz CV
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HR (K1) @ 0V IZBIFHEIRMEE GO OHERENOBERAREENE L, FiZ, EHO
VERLSE 2 TRE L B oD GO BA2{bEEHE, GO EEMN 0.0067Tmg D M. CEKE
B3 200F/g L EE, FEFICEWEBRAREEZRLZ(K2), it ERiEm ER EE
Fr N UHHEL THYE THLIEEREBL TS,

1000 — SSEF(Flg]
r 0.1 Visec 4 20
500 ~ / -
b 4 200
0r J
k 4 150
-500 - -
b 100
-1000 - -
50
-1500 PO TR NP | 0.0067 mg = FKENR (3 V,20 sec)
-08 -04\/ VSOAQ/AQ?,-;# 08 ’ o 0.62 0.64 0.06 D.&Bsomi;lmglﬂﬁ D.i4 G.IIB o.'wa 02
X1 CeOx/GO D CV X2 Cex/GO EMOEEEBELIREORMR

7o, FEM ECOMBRETEMNENTETHE 0V (vs.Ag/AgCl) TREFZE DR TTNHETe
ZHERR LIz (X3) , BB ECoOmIRIEITLENMIL 0.1V (vs.Ag/AgCFIL TH LG,
ZHUCIERITIEWEN THDHEN 2D, BLIR, PREHE LoD I8 32 38 oI E B A3 4
SNDHM, FEFIZEMTHLZENRE TH D, Cex/GO BT AABITRELEL THLER
MEFCHLFERIEL TN,

/
i

X3 GO FEHD CV #ifR (Z2) BI OV VAT OdE KX ()

3.5.2 WEREREME Ot ok, S EM:) M

HTATM T 4y 7 EE O CTHB S ERAERIL | BIEHGT, YadilRilE ., BE
RO AT T2, BONIZIED N FE BRI 90%LL ETHY, BHEMREL T4 708
PERNEDNTZ, LU, BIRE SR OB ERE N A2 FLHEBEME RSO TH
STy JIVBEMEDE AN Z —ZBIETHIE THFEBIEL THEE A T 5 REMEN
b5,
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%5 51 [T BEE SR G RIJLN R 2 | ke RAL LN T | Ab T [E B

Rk 26 42 6 J 28 H
VEREIERS 2, SeRURE 1 Rk L g L SRR

(REAS K 1+]ST, CREST?)

A K SEBRE B KD 77 = DSy T HEIE R OREEL

%63 [mlE s Tiline, RIFRERT RS, Fak264£9 A 25 H
32.

AR 2, PEREREAD 2, R IACA 2, IR, G LR

yEz— 1,2
SRRy,

(REAN K2 1+ JST, CREST?)
[T FT7 2 N T 4T T a7 351, 2, SIRTEAEEIROEEE
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33.

34.

B3R TT7 2V R A, BURA BRI BUR TR /A
A)_R—TartrH—, k26412 H 18 H

T 7R R V2 SR 2 BRI

(RBAC K2 1+ JST, CREST?)

(BR(LTT7 2o~ ) Z A ROIEE A BIAHSRE D FET

5 3MERLT 772 VAR YT A, HUREPEIX. UK TR Fp o /SR
A/ _R—=arkrg—, YR 26 4F 12 H 18 H

SrEEE VUG VSRR VR TR Y, SRIRTE

(RBAC K2 1+ JST, CREST?)

[ER( 757 2o /IRVE =)L T b a— VA A RO VERL L 2 OB |

5 3MER LT 772 VAR YT A, HUREPEIX. UK TR Fp o /3.
A ) _R—artrZ—, YRk 26 412 1 18 H

. Ryohei Yagi, Yutaka Kuwahara, Junya Fujioka, Tomonari Ogata, S—N. Kim, Seiji Kurihara,

“Fabrication of Multilayer Film Type Laser devices containing Azobenzene Polymer
and Switching of Laser Oscillation”,

The 15th International Symposium on Advanced Display Materials & Devices (ADMD 2011),
Kumamoto, Japan, June 30, 2011.

. Seiji Kurihara'?, Takeshi Ishikawa', Yutaka Kuwahara!?, Tomonari Ogata'?,

Masaki Moritsugu® (Kumamoto Univ.'+JST, CREST?+Kinki Univ.?)

“On-off switching of reflection of 1D—photonic crystal by photoisomerisation of
azobenzene polymer liquid crystals”,

The 2" International Symposium Frontiers in Polymer Science, Lyon, France, May 30, 2011.

. Ryohei Yagi, Yutaka Kuwahara, Ogata, Sunnam Kim, Seiji Kurihara,

“Fabrication of Multilayer Film Type Laser devices containing Azobenzene Polymer
and Control of Polarized Laser Emission”,

The 16th International Symposium on Advanced Display Materials & Devices (ADMD 2012),
Jeju, Korea, June 28, 2012.

. Seiji Kurihara'?, Hideki Katae'!, Yutaka Kuwahara'?, Tomonari Ogata'?

(Kumamoto Univ.'*JST, CREST?)
“Photochemical switching of reflection of multi-bilayered films consisting of
azobenzene—polymer liquid crystal and polyvinylalcohol”,

Frontier in Polymer Science,
Sitges, Spain, May 22,2013.

. Ryohei Yagi'?, Yutaka Kuwahara'?, Hideki Katae!, Hiroyuki Iwamoto!,

Tomonari Ogata!?, Sunnam Kim"?, Seiji Kurihara'? (Kumamoto Univ.!*JST, CREST?)
“Optical Properties of Multi-bilayered Film Containing Liquid Crystalline
Azobenzene Polymer Having Different Methylene Spacer”,

The 17th International Symposium on Advanced Display Materials & Devices (ADMD 2013),
Shanghai, China, June 27, 2013.

. Ryohei Yagi'?, Yutaka Kuwahara?, Hiroyuki Iwamoto', Tomonari Ogata'?,

Sunnam Kim"?, Seiji Kurihara!? (Kumamoto Univ.'+JST, CREST?)

“Fabrication of Photo Responsive Multi—bilayered Film Using Azobenzene and
Biphenyl Copolymers”,

The 17th International Symposium on Advanced Display Materials & Devices (ADMD 2013),
Shanghai, China, June 27, 2013.

. Su Ma'?, Yutaka Kuwahara'?, Nodoka Hatae!, Hiroto Nagano', Tomonari Ogata'?,

Sunnam Kim"?, Seiji Kurihara!? (Kumamoto Univ.'«]JST, CREST?)
“Photo—controlled Manipulation for Microscale Objects On Polyethyleneglycol
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Thin Films with Azobenzene Molecules”,
The 17th International Symposium on Advanced Display Materials & Devices (ADMD 2013),
Shanghai, China, June 27, 2013.

8. Su Ma'?, Yutaka Kuwahara'?, Nodoka Hatae!, Hiroto Nagano!, Tomonari Ogata'?,
Sunnam Kim"?, Seiji Kurihara®?* (Kumamoto Univ.!+JST, CREST?)
“Photo-responsive Motion of Micro—rods on Polyethyleneglycol Thin Films with
Azobenzene Molecules”,
2013 Kyushu-Seibu/Pusan—Gyeongnam Joint Symposium on High Polymers (16th) and
Fibers (14th),
Kitakyushu, Fukuoka, Japan, November 11, 2013.

9. Sunnam Kim"?, Wataru Inoue', Satoshi Hirano', Ryohei Yagi'?, Yutaka Kuwahara'?,
Tomonari Ogata?, Seiji Kurihara"? (Kumamoto Univ.!*JST, CREST?)
“Synthesis and Optical Properties of Azobenzene Side Chain Polymers Derived from
The Bifunctional Fumaric Acid and Itaconic Acid”,
2013 Kyushu-Seibu/Pusan—Gyeongnam Joint Symposium on High Polymers (16th) and
Fibers (14th),
Kitakyushu, Fukuoka, Japan, November 11, 2013.

10. Ryohei Yagi'?, Yutaka Kuwahara'?, Hiroyuki Iwamoto!, Tomonari Ogata'?,

Sunnam Kim'?, Seiji Kurihara'? (Kumamoto Univ.'+JST, CREST?)
“Fabrication of Multi-bilayered film consisting of azobenzene containing polymer and
polyvinyl alcohol”,
2013 Kyushu-Seibu/Pusan-Gyeongnam Joint Symposium on High Polymers (16th) and
Fibers (14th),
Kitakyushu, Fukuoka, Japan, Novenber 11, 2013.

11. Sunnam Kim"?, Yuki Azuma', Ryohei Yagi"?, Yutaka Kuwahara!?, Tomonari Ogata'?,
Seiji Kurihara"? (Kumamoto Univ.'+JST, CREST?)

“Thermal properties of graphene oxide/Polymer complex”,
Japan—Taiwan Joint Workshop on Nanospace Materials,
Fukuoka Institute of Technology (FIT), Fukuoka, Japan, March 12, 2014.

12. Su Ma'?, Yutaka Kuwahara'?, Tomonari Ogata'?, Sunnam Kim"“?, Kiyoshi Kanie®,
Atsushi Muramatsu?, Seiji Kurihara!? (Kumamoto Univ.'+JST, CREST?* Tohoku Univ.?)
“Photo—Responsive Properties of Lyotropic Liquid Crystal Including Azobenzene Molecules”,
Japan—Taiwan Joint Workshop on Nanospace Materials,

Fukuoka Institute of Technology (FIT), Fukuoka, Japan, March 12, 2014.

13. Ryo Izumi, Tomonari Ogata, Sunnam Kim, Seiji Kurihara
“Light—manipulation on Push—pull Azobenzene—containing Liquid Crystalline Films”,
The 18" International Symposium on Advanced Display Materials and Devices,
Katahira SAKURA Hall, Tohoku University, Sendai, Miyagi, Japan, July 24, 2014.

14. Su Ma'?, Yutaka Kuwahara!, Tomonari Ogata'?, Sunnam Kim"?, Kiyoshi Kanie?,
Atsushi Muramatsu®, Seiji Kurihara!*?

(Kumamoto Univ.'+JST, CREST?+ Tohoku Univ.?%)

“Stimulus response phase transition of lyotropic liquid crystals and motion behavior of
micron objects”,

The 18" International Symposium on Advanced Display Materials and Devices,
Katahira SAKURA Hall, Tohoku University, Sendai, Miyagi, Japan, July 24, 2014.

(R N—7]

@O A (EWN=iE 10 1, FR=&E 6 11)
(EA)
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10.

- IR V2 T AT e Y VIS L SRAE R (REACK S 1+ JST, CREST?)

[DNA 227 —ho Al Wi ) B 2RI 35 DNA fi#hT ] |
565 59 [al&E sy fatimes . AbHEE AL T, AbiEE K E S B E R RE R e Ao 2 —,
RK 2249 H 15 H

- RIS, TR B CTOT A SR R SOS B I OO S ERIIG L,

20 T TR AL AT A ST, AR, B 22412 H 2 A

- R, THEREMERE IR E S R D 7 a3 7 LT b ARG

HSR R B AT SER I = | O SO X R, K 23 4R 7 1

- JEIRUERE, AEASARAT | AT S Sk

[DNA 2227 — LR EF L2 DNA OF e ]|
60 Al F-atimas . [ LR L, [ Lo S v SR R 23 429 H 29 A

- Akt

[ B SE IR DR BRI TR L O BAER 2RI A L= #i i EE 7 o — 7 O BR % |
HAGHMESFS5 61 £, A)IIRAIRT SRR, Fak24 49 H 20 H

- IR

[l b CoOT A S BHEERB IO 5 L85
HUR TR R A B T e R A v b e e —,
WRESH BIX B TERT, Pk 25647 H 9 H

- IR

A=t AN N /A MV I 1] V.S R abaas RS VAN Bz il
%30 Elv 7T X AN VIR YT A, REARIREARTT <FHERERAGEE LT,
Rk 25459 H 12 H

- IR

(B M 245 DNA |
AT VT NS TUNGEES 2013, REARIRREART REARKFEREZI v/ R,
Rk 25459 H 20 H

- IR

{777 = EDNADOF AEAERIZ B2 JERER0RF5Eks SO & Y —~ DIt H
8RR ks 77 o RS, REARIRAEARTH REARKT, FA264:6 H24 H
FEI

T EAERZ 7 0y 50 TR A ST 5

14-1 NAF @5, RIBRERT 2oL X 2 22 A8 - HERES,
FRk264°9 H 27H

. Toshihiro Ihara,

“DNA Probing by Cooperative Luminous Complex Formation on the Target”,
2010 International Chemical Congress of Pacific Basin Societies (Pacifichem 2010),
Hawaii Convention Center, and so on, Honolulu, Hawaii, U.S.A., December 16, 2010.

. Toshihiro Thara

“Rational regulation of nucleic acid structures by specific formation of metal complexes”,
The 14th Asian Chemical Congress, Bangkok, Thailand, September 7, 2011

. Toshihiro Thara

“DNA-directed metal complex formation and analytical applications”,
Asian International Symposium, Kusatsu, Ritsumeikan University, Japan,
March 24, 2013

. Yusuke Kitamura

“Biomolecular sensor based on cooperative formation of luminescent lanthanide
complexes by DNA conjugates”,
Kumamoto Symposium, Kumamoto University, Kumamoto, Japan, July 9, 2013.
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5.

6.

@
(EA)

1.

10.

11.

Toshihiro Thara

“Bioanalysis through cooperative works of DNA conjugates”

Sichuan University Research Seminar, Sichuan, China, May 12, 2014.

Toshihiro Thara

“Metal complexation on DNA — for DNA structure control and biosensing =~
16th IUPAC International Symposium on MacroMolecular Complexes (MMC—-16),
Wroclaw, Poland, August 10, 2015 GEEIRE).

1 SHRETH (EN=iE 1114, EfRzE 414)
TRERA V2 RO A S ORI | PR REREAT O PEERRS — O SFRTACR

(REAAF: 1+ JST, CREST?- HLAL K 3)
[RERIRAL A WEST DNA EA 8Ny 1O 1 (R O FERERR S O MR 7t | |
H ARG LS5 59 4 BIREa., BdbR5, Eak 22 429 H 15 H

- IR VA T = AT e R VR (REACR SR 1 ST, CREST?)

[DNA O A HFEERA Vi 38 XUV DNA fi#dr ~D )i A 1
HALFRE 91 BERES AR AR RF, FRk 23 43 A 26 H

C RERER ORI SR PEERRS — O, PERREST L SFRTACIR . R 2

(REAS A 1+ JST, CREST?- HLAL K 3)
(EBEMAZ IR E AR L COBILERAET VA T5].,
%5 [RINAA B E LS AR VT A R OLIETH, SEAkK 23 4F 9 H 14 H

- R V2 AR VAL AT R L S B T (RBACR: 1+ JST, CREST?)

[DNA 227 —hOERZFIFH L7 DNA O3 .
HARGHTMEFEEE 60 5, BHIRA T ET, 4 BERFERILF v /X
Rk 23 429 A

- IR Ve R R R HURER ' AR AT 2 (RBACK S 1+ JST, CREST?)

[DNA EToO7xznkr -T2 AN A EAERZR U8 — iR P T o
BRALF IR |
572 MO R BRI IR ST BEIRE KRS, Rk 2445 H 19 H

o RIS R RERAASE | ABRRAT 2 S IREEAS I 2 (REACKSE: 1+ JST, CREST?)

[DNA A K% AR T DT 1 |
%6 Bl ASAAREE L AR U A AGRERLIR T ALHEE K T HE HE R
Rk 2449 H 6 H

CEIE, TAIRE . SRR, LA R

(B&( 77 =2 FCoO DNA $HACHA S G2 R LT As 1A L2 B 32 FLRsAi 9t )
HAMLFRE 93 BEES | WL EHET SR, ek 25 423 A 23 H

BRI CARE . AL SRR

M o7 = FIZEEIL LT DNA OFEASH 2 L5 Ei B R p Y |
HAALSERE 94 BFES | R4 N ET A HEREF PRk 26 423 H 27 H

AERHRAT A I

(ERfb 7 7 = BRI A LTz 7V HEE R R i f HH B D BR % |
FE8[ANAF BIHAL A RIS 2 AN A ] LR (LT R LR PR R e p o N A
WRE264F9H 11 H

AEATERAT B AR AR e

(k57 = ECODNABIAHSUS AR LTS 7 T )V BRI 3 AT D BH S |
HARGH L FE 63 IR IRHIRE T, IR RTFRIAE ¥ ¥ 73 A
FR265E9 1T H

Takaaki Miyahata, Tomoya Matsuo, Yusuke Kitamura, Toshihiro Thara,

“Signal amplification in gene analysis based on graphene oxide and DNA circuit”,
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(EH)

H AL F R ISR 52015, TERMBT . HAKRFEH T EMMET v 32/
HREER SRR 2T4E3 H 26 H

1. Toshihiro Thara'?, Pelin Arslan"?, Takuma Hirayama', Akinori Jyo'
(Kumamoto Univ.'+JST, CREST?)
“DNA-Directed Chemical Reaction and Their Analytical Applications”,
[UPAC International Congress on Analytical Sciences 2011, Kyoto, May 24, 2011.
2. Tatsuaki Ishii!, Yusuke Kitamura"?, Toshihiro Ihara? (Kumamoto Univ.'+JST, CREST?)
“Silver ion—induced DNA triple helix formation under neutral pH conditions”,
11th European Biological Inorganic Chemistry Conference, Granada, Spain,
September 12, 2012.
3. Yusuke Kitamura'?, Shikinari Yamamoto!, Rie Ozaki', Toshihiro Ihara'?
(Kumamoto Univ.!*JST, CREST?)
“Flexible biomolecular sensor based on reversible formation of luminescent lanthanide
complexes by metal chelator—-DNA conjugates”,
ASIANALYSIS XII, Kyushu University, Fukuoka, Japan, August 22, 2013.

4. Akika Futamura'?, Takeshi Imoto', Yusuke Kitamura'?, Yusuke Sato®, Norio Teramae®,
Seiichi Nishizawa®, Toshihiro Thara'? (Kumamoto Univ.!«JST, CREST?+* Tohoku Univ.®)
“Rationally Designed Biomolecular Probing of Specific Nucleobases”,

ASIANALYSIS XII, Kyushu University, Fukuoka, Japan, August 22, 2013.

@ RAZ—JEH (EN=ik 16 1F, B 91

Lo R VA ORRRI Y R V2 i | R O, PSR — O SERTRLR®
(REA K 1+ JST, CREST?+ ALK ?)
[RERARAL A ERT DNA LA N3 -0 B[R MR L RE R RS O 1 98
2010 4F A A L7278 H A RS, AEARRAEARTTT AEAKRT:, ok 22 $ 11 He6H
2. EAERR. BIREY], AARE, LRI, #Jﬁﬂﬁ@
(757 x> E~ODNAE ECIZ 325 I 5E
FA9[E b B S A LN RS %mﬂkrithﬂlm LT E B2
J?Ei24¢6ﬂ 30H
CEIRF L ATEE. ERE R, BRI SRR
FE&1K&77I/J:DNA&@$EE1”EH% 2RI HHFIE)
FEA9R bR SGH A RITLMN R faR AL LN Ab U E RS =Y
FRk244-6 H30H
4. ERERR, ZATERE ., ALRRAT, R
iR{b 777 = ~ODNADIES S L ORERE /3 HT~D it |
HARGHT LS 61 A, ARG SIRKT, Frk 2449 A 19 H
5. HHFE., LA, FEETE
[CG.CAg TEffIZ L AHDNAzZyme I i M: il 1] |
55 50 [Eb 7 B S A R U R 2 | @i RAL U AETuN ERR i
Trﬁjz 2547 H 6 H
BRI AR ERTE R ALRTE AT U
f@zzﬂ:& 77z ECODNABAS WG & DBAR T ~D )i H
55 50 [Eb 2B G A RJUN R @i R AL T AB U ERR %5
Trﬁjz 2547 H 6 H
o R REPHSE! ALRR T, A YREER FRIREGE Y (BRI ST, CREST?)
[DNAZ FAAL B AT U MRS DO PR |
55 50 [ab 2 B S A RUIN R | @i R AL U AU E R 5535
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VR 2547 H 6 H
8. TRIARE, REPHhE! AR, AYREEE HREUE?  (BEAKF ST, CREST?)
{tr 77 = EDNADMH AR B L O 20 7~ D5
At 7 = IRV L REARILREARTT RS, PRk 25 428 H 6 H
9. ZAPRE, A W, ALK ERRIEST . VEIERRE — | U
2 7m7 % AN AEHDNAKE &R O i [RI AU AGERE T 51 |
55 30 B2 7m TR AN LR DY b REARIRREATT <EL LRV T,
Rk 2549 H 12 H
10. EIRFE . ZAIRE . LRI R
(b7 57 =2 L CORS R EZAIDNASHASHL I |
AT T VT NV FEIUNGERZS 2013, REARIRREART AEARFEREZILF v /A,
R 25 429 1 20 H
11, AER#IT ., B imE i, H R
(21T 7 = L COBRMOE 2R LIZHHDNARE HivE D B % |
5T EIAAF AL R A BEMEA T ET A HERT
VR 25429 H 27T H
12. EhaZEB . CARE ALRR ST IR
{777 = B COSERZMIEEFIRA LT 7V g A e Y — DB |
FE51ENLF B SGHA RN R, i RAL LN T AE U EBR = #55
R2646 H 28 H
13. RARNTR, ZARE . LRI | He R
WA o S e IS AV AV NS N LN A Nl S I S
FE51ENLF B SGH A RIuMN R, i RAL LN AE U EBR = #5
R2646 H 28 H
14. EinZE, ALRR T, HER
A 57 =2 % = 7 F VIR R i o — DB 36 |
AR RE B OS2 261~ — A7 — )L B IR IR AR T
T7 4 —VIE L, FR264ET H 25 H
15. WJBAATR, BimAE . AR AL, R
(Kiliga B R 130T /o — 2B IRDTE L - iR Bl 18 |
E32EIUN AT b FOS BRI — @HEALTUN T AT OEALTuM
FR264ET H 25 H
16. ‘=iz AR ATR, ALATER AT, IR
[ US AR LTy 7 L B AL G - — DB |
FE I NAF BIHAL A RIS AR A i LR L R LR BT v N A
FR266E9 A 11 H
(EE
1. Toshihiro Ihara!?, Akika Futamura'?, Asuka Uemura', Yusuke Kitamura'?, Akinori Jyo',
Yusuke Sato®, Seiichi Nishizawa?®, Norio Teramae®,
(Kumamoto Univ.!*JST, CREST?* Tohoku Univ.?)
“Rational Construction of Luminous Structures on DNA Scaffold for Analytical
Applications”,
IRT 2010 — XIX International Round Table on Nucleosides, Nucleotides and Nucleic
Acids, Lyon, France, August 30, 2010
2. Takuma Hirayama', Akinori Jyo!, Toshihiro lhara’?, (Kumamoto Univ.'+JST, CREST?)
“Synthesis of DNA Conjugate for Photo—Triggered New Chemical Ligation”,
2010 International Chemical Congress of Pacific Basin Societies (Pacifichem 2010),
Hawaii Convention Center, and so on, Honolulu, Hawaii, U.S.A., December 16, 2010.
3. Akika Futamura'?, Takeshi Imoto' , Yusuke Kitamura!?, Akinori Jyo', Seiichi Nishizawa?,
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Norio Teramae®, Yusuke Sato®, Toshihiro Ihara'?,

(Kumamoto Univ.!JST, CREST?+ Tohoku Univ.?)

“DNA Sensing by Designed Cooperative Work of DNA Ligands”,

The Fourth Japan—Korea Joint Symposium on Bio—microsensing Technology (4th JKBT),
Kitakyushu, Fukuoka, October 28, 2011.

4. Akika Futamura'?, Takeshi Imoto!, Akinori Jyo', Seiichi Nishizawa®, Norio Teramae?,
Yusuke Sato®, Toshihiro Thara'?, (Kumamoto Univ.!*JST, CREST?* Tohoku Univ.?)
“Rational Design for Cooperative Recognition of Specific Nucleobases on DNA and RNA”,
The 38th International Symposium on Nucleic Acid Chemistry ISNAC 2011),
Sapporo, Hokkaido, November 9, 2011.

5. Toshihiro Thara'?, Tsugutoshi Wasano', Ryuta Nakatake', Akika Futamura?, Akinori Jyo',

(Kumamoto Univ.'+JST, CREST?* Tohoku Univ.?)
“Electrochemical Study of DNA Hybridization in Homogeneous Solutions”,
The 38th International Symposium on Nucleic Acid Chemistry (ISNAC 2011),
Sapporo, Hokkaido, November 10, 2011.

6. Akika Futamura'?, Takeshi Imoto', Yusuke Kitamura'?, Seiichi Nishizawa®, Yusuke Sato®,

Norio Teramae?®, Toshihiro Thara'?, (Kumamoto Univ.'*JST, CREST?* Tohoku Univ.?)
“Rationally Designed Combinations of Two Molecules for the Detection of

Specific Nucleobases”,

11th European Biological Inorganic Chemistry Conference, Granada, Spain

September 12, 2012.

7. Takaaki Miyahata, Akika Futamura, Yusuke Kitamura, Toshihiro Thara
“Sequence—Specific DNA Adsorption and Desorption on Graphene Oxide through
Toehold-Mediated Strand Exchange”,

ASIANALYSIS XII, Kyushu University, Fukuoka, Japan, August 22, 2013.

8. Yusuke Kitamura, Takaaki Miyahata, Toshihiro [hara
“Sequence—specific release of the immobilized DNA from the surface of graphene oxide
through toehold—mediated strand exchange”,

The 40th International Symposium on Nucleic Acids Chemistry (ISNAC2013),
Kanagawa University, Yokohama, Kanagawa, Japan, November 13, 2013.

9. Takaaki Miyahata, Tomoya Matsuo, Yusuke Kitamura, Toshihiro Thara
“Bioanalysis through cooperative works of DNA conjugates”

RSC Tokyo International Conference 2014, Makuhari Messe, Chiba, Japan,
September 4, 2014.

(m7—7]

O BFFHH (EHN=i#E ok, ERR=E 01F)
(EWN) 7L
(EES 7L

© 1 BHGEH (EN=iE 3k, ER=E o)

(EP)

L. Kkfpsdal, ERERFESE L FArESE S, K E/ML 12
(REA K 1+ JST, CREST?+ JNC Bt ?)
[DNAIBIEINSD T RIS U RED T D DL raTF % 2N o — L &2 i AR
561 mlE o R, BEHRA RN AHETERT EK2444F9 A 20 A

2. [ V2 SRR A RRSE D2 I E AR 2 (REARKSE 1+ JST, CREST?)
[N T > AEfT /3 — RO L2 OB FRIG HEHERFRE D REAM )
% 62 [l TR FRRE AN RERERRSEE, Rk 25 4F 5 A 31 H

3. WHERM 2 Rkf2& 3 e R 2 h Ve FTIESE

- 00 -



(EE
(EA)

(B

(REAKS: 1+ JST, CREST?+ JNC kR4t ®)

[EERE R R 5T R e RIS BRI OB — YL 2 4496 70T Xk
Uk -

55 63 [Blm Sy Tatine . RIFRERT R, k26 429 A 25 H

L

@ WAF—IEFR (EN=#E 6 1k, ERRESE 124

L HEHIT V2 S A L S ERR V2 B E] L (REACK S 1+ JST, CREST?)

[DNA 7= FMYBEZ RIF T T I a— R DU B REEFELR T A R D88
5 48 [ bR AR A R LM KRS i R AL Tw i b N E R S
R 23T H 9 H

2. [ HRRP, B

L0 57 = s — NOAL AR L2 DR T AR
5 49 [EUEAE B R A TR IUN K2 @A LN T LU R 2k 5
TRk 24 426 H 30 H

3. BHEA, ERRSE B FRRE, AR ZRIE

[ R AEATT /> — O Z DFE R IEVEHERFE O FEAM |

AR L5 93 FBEF(2013), BB IREHET SCamfE Ry, Faki25 43 H 24 H
- REERMR R R MRS

(N7 > S GO S/ /—I\O)ﬁ%na@ PEHERFRE )

At 77 2 ARV I REARIRREARTH REARKRT:, Wk 256 -8 A 6 H

5. JEUHERRA [ FRET ﬂiﬁﬂ,u\ﬁ}ﬁ

(N7 EECERLS T 7 =T ) — R DBA%E — N 7 AR )

5% 63 [Elm oy Fatimes ., RIFFRRE T Rl RS, Fak 26 429 A 25 H

. AR AR S, B EA

[LPS BIRFREDTD DMLy 77 2 HE BV —AE — X/ y —> T AN
ATV R FEH D BRE |

5% 63 [Elm oy Fatimes ., RIFFRRE T Rl RS, PRk 26 429 A 25 H

1. Asami Funatsu, Masayo Sakata, and Yasumichi Matsumoto

“Preparation and Photoluminescence Properties of Inorganic-Organic Hybrid
Nanosheets by surface modifying method”,

2010 International Chemical Congress of Pacific Basin Societies (Pacifichem 2010),
Hawaii Convention Center, and so on, Honolulu, Hawaii, U.S.A., December 18, 2010.

2. Masayo Sakata'?, Kana Yoshimura'?, Koji Uezono!, Masashi Kunitake!,

(Kumamoto Univ.'+]JST, CREST?)

“Removal of Endotoxin from DNA Solution by Cyclodextrin Polymer Beads”,

The 2nd FAPS Polymer Congress, No.04-032, Beijing, China, May 10, 2011.

3. Masayo Sakata'?, Koji Uezono!, Kana Yoshimura'?, Masashi Kunitake!,

(Kumamoto Univ.!+]JST, CREST?)

“Cross-linked Cyclodextrin Beads for Chromatographic Removal of Endotoxin from
DNA Solution”,

The 3rd Asian Symposium on Advanced Materials, Fukuoka, Japan, September 20, 2011.

4. Fumiya Kurogi'?, Koichi Kai!, Masashi Kunitake', Masayo Sakata'?,

(Kumamoto Univ.'+JST, CREST?)

“Aminated cellulose beads for removal of glucoamylase from Sake materials”,

The 3rd Asian Symposium on Advanced Materials,

2011 Pusan—-Gyeongnam/Kyushu—Seibu Joint Symposium on High Polymers (15th) and
Fiber (13th), Pusan, Korea, October 28, 2011.
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5. Masayo Sakata'?, Yusuke Goto"?, Yuki Tatenaka', Kei Ishikura’,
(Kumamoto Univ.!+]JST, CREST?)
“Chromatographic separation of DNA from protein solution by cellulose beads
grafted with cationic polymer chains through ATRP”,
38th International Symposium on High Performance Liquid Phase Separations and
Related Techniques, Anaheim, California, U.S.A., June 18, 2012.
6. Yusuke Goto"?, Eri Ikegami?, Yuki Tatenaka', Masayo Sakata'?,
(Kumamoto Univ.'+JST, CREST?)
“Design of cellulose beads grafted with cationic polymer for chromatographic
separation of DNA from protein solution”,
3rd International Cellulose Conference (ICC 2012), Sapporo, Japan, October 11, 2012.
7. Masayo Sakata'?, Koji Uezono!, Kasane Kimura'?, Masami Todokoro®,
(Kumamoto Univ.'«JST, CREST?+JNC Corporation®)
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