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TIHNVPFRET DHIENRHALNET2ST2 (7)o ND ~DFEHEIZB W THRIERIZT VD
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(b7 77 =2 (GO) IFRF L~V DESES D,
FEBNEOE G L ST RILKFERT /o —
NCHD, — A DNA ZRSRAETHIE, BLW
SR 70 d I RE R A T HIEN DL TEY,
o —FRFLELTORBERHRES N TS, K
BF42 i, GO & DNA EOFH AAE I B L C LA
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o
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GO~ DNA Dl & Ji i e s 10}
DIFFI, —AR > “AH @ ) T
ORBEFIALT. GO # ) SRiifgrea
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3.4.1 BEREMT /> —hOFHELEZ DR IEVEHERFBE DO RN
3.4.1-(1) #FZED B

HLEER D —D>THHN T2 T, B pH OZAKIZEVEMEL | FROKEEEF CTIXH
CINAKSTEDHELITL |, REE L EHIZZE DOEREN IIEL CLE), I, Fll 2 ORI FA{K
IS LB A A S TR 2 R ELSE o BT DT D43 fiffEE L LRI
FTHRBNIRZNTND, ARBFZE T, M)A R TR RS (2600m?/g) &2 HF 5 . FEAR I 58 FE A3
El, A2 DOEREFEIVARF I VL, RF U bR LA AL, 2l Ciifl T
BT T7 22 (GO)F /v — e AR E L GRIRL , {H{LEEE TH AN 7> o D E E LA
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) BFZEDRKE A , Ao
GO F /¥ —hy BE# %, GO o i o ii
(Hummers ¥£)Z7K 1 C H I ALEE 352 oracdia = AR O-EH
CIZEVFHBL 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) ZVVEIEETAT L 1 sop oo T 1 G0 g
bk FIREANCEIBMRLED, |y
X 2a %7V —trypsin DRI A E
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EIRE LA R THD, trypsin OIEMEIFIFRORAFIRED LR T H1FEIKTL, 50°CT1
BE OIRTESAE T TOIEMEDS 100%535 10%2 35 LB LIz, —77 . trypsin-GONS 1.
50COSEMET T 1-6 BRI ETIL, W7 ar 7 —EiEME (80%LL ) A#ER T&7-(X2b),
F7~. 7U—trypsin % ethanol /KK T IZARTEL =354 . ethanol JREEN 20% L4 FIT7enL
FOEEZTEMENE LR T 5D L., trypsin-GONS (X, =& /—/LIEEEN 10-50%0D
ST TEZRL ., BT 7 —BIEME (80%LL F)EMER Tx7-(K2¢), Trypsin [EEAL
GO T/ —RA, ZU—® trypsin (ZH @UWIENE (B0%LL ) ZHERF C&/-Z i, IR
THHT ) — D@ BIEICRE T 5D EE 2 b, [JlF /2 —I trypsin OTE 2
ZIHETHZ L7 trypsin ZKHIZ B ZEALSEAIEN T, B CHUKGEER T
S| BROZREDPEONTLOE TSNS,

a o b C
s @) s°¢ . (D) - (c)
o _ . Trypsin-GONS
& sof 30°c| & Jrypsin-GONS Seof
z £ >
2 6oL Z 60 ‘E 60 |
[} Q E=1
H - 8 at 30°C
@ o 40°C @ 40 at 50°C D aor
2 2 &
< o 5 Free trypsin
£ ot 50°C & 2o ) ne_ 20 - ryp
Free trypsin
0 L | L L L . V] L 1 T I 0 | L L
Q 20 40 60 80 100 120 0 2 4 1 8 10 12 14 4] 10 20 30 40 50 60
Time (min) Time (h) Concentration of ethanol (%)

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 —hEE(L L T—RAD T RIS W EH~O ) & F OREREME D
FEAT
3.4.2-(1) WFZED BRY

T F R0 MR A E O FERF P IZIE = R
(Lipopolysaccharide : LPS)3 i 5% /7 L TV, LPS DR
BRENNZEIN TS, v 7aTF F AR 2 (CyD) 2GR 1 NH:
25 DNA VAR LPS D Fr% CyD v BT N D BR/K B33
WL AETELZEDRBEICHREINTWD, LxL22A 5, [H 7 Cellulose- NH, #IF
CyD ZEF&RI 11X, CyD EAHED 20molbld FHEANTET,

DERD I TFA MW AER LT 58 LPS WAEBRERENS NH:

Do AT TIL, WERI~D CyD EAEZHEKITE7-D

2, HMBREBOKEWE(LZT7 x> (GO) F /3 —hzfH NH—cCOo
ELLIZ o — 2R L CGRIRL , [ /3 —MERIC

CyD %(EffidHIEERAT, BFONTR 2R AEAIELT "
FUs KEIEED LPS Wi A% S L7 Gelltlos=GRLT
4.4.2-(2) WD

L m— 2 (Cellufine GC-15, K% 45-105 um, JNC)
% epichlorohydrin TiEME(LF& . ethylenediamine % St
K lC T HAEETHE AL — R AR et
RELT=, RIFARIC IEM b= AT ViEE W T GO v—F
ETINFEAIEHIEIZLN, Cellulose-GO Hi -z 7=, 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
B TH5, Cellulose ZHIZ GO ¥ —IMERISILTWDD TR TE7z, Table 112, 155
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IR0 LPS WA BREREAE IR OW A AL LR LT e /R 7, R T-&% LPS W75
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 B T A AL EFI LR LPS BrEREEL D2 LN b7, Cellulose-GO D
LPS W5 HE (48.7%) 1E. KiF-RE D GO ¥ —hEDHUKE LM ERTFL CWD T/ 5
EDAAAMREIZLVEL DL DETHEEND, Cellulose-GO-(y ~CyD)RLf- DV LPS
WA HE(99.7%)1X, GO v —h& LPS EOBUKIIW EER L, v -CyD ¥ 74 NDBKES
& LPS LD BKEIR A EHOMENRICEIIb 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 FIV—MEBERDOSHT LEEREFEN (DOWA =L 7 k=27 Z(¥k) DOWA 7 /L—7)

DOWA 7' N—7DEARRIAL BT ELTIE, Bty v —7 (AR KEE) TERL7Z 7
=PRI (FIZEL T T 7 2T 72 —8) DT EIE T /3 A AR O 2 OB REREA
gt 1

T3, SV — PR O BRSO R S R R it M) 1B H L.
ED I 72T ARG FTREZR DODMRFT LT, LA FICNEE 1B > TRtk 3%,

3.5.1 ERALFRERAM

AL CVIEH ATV IR N5 AN —{ER) 2 VT, R A EERIIZESTENM ORI EE
1ToTc, BEARMZREEEEL T, BRREIE T OB T7 = AN BIEZ L7235
HHR LTI br 77 = &Rt U CRMM B AAERLL -, ZDFE, BV LAF L ED
ERAT RN EMRREE R T8, ZmEIIEMIS )Y AR RSN
T2 757 2 32t (CeOx/GO BM)MNMARRKL Tz, ZOEMIZ L > THEbz CV
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HR (K1) @ 0V IZBITHEIRMEE GO OHERENOERAEEZNE L, FiZ, EHO
VERLSE 2 TRE L B oD GO BA2{bEEHE, GO EEN 0.0067Tmg D M. CHEKE
B3 200F/g DL EE, FEFICEWEBRARREZRLZ(K2), it ERiEm ER EE
Fr N UHHEL THYE THLIEEREBL TVND,

1000 — T ESEEFlg]
+ 0.1 Visec 1 20
500 / -
b 4 200
0 - 4
b 150
-500 - -
X 100
-1000 - -
50
-1500 P U TR SR / 0.0067 mg = Sk BN (3 V,20 sec)
-08 -04V VSOAngg%ld 08 ’ o 002 0.04 0.06 D.OBGom;;lmng‘;E D.i4 016 0.18 02z
X1 CeOx/GO D> CV X2 Cex/GO EMOEZEBELIREOR

F7-., FEM ECOMBRETENMNENTETHE 0V (vs.Ag/AgCl) THEFZE DR TTNHETe
ZHERR LIz (X3) , B4 ECoOmRIEITLENMIL 0.1V (vs.Ag/AgCOFIL TH LG,
ZHUCIER I WEN THDHEN 2 D, BLIR, PREHE LoD I 32 32 oI E B A3
SNDM, FEFIZEMTHLZENRE TH D, Cex/GO BT ABITRELEL THLER
MEFCHLFERIEL TN,

y

/
7/
/)

ia

/

X3 GO FEHD CV #ifR (Z£) BI O OVAHT DiE KX ()

3.5.2 WEREEME Ot ok, S EME) M
HTATMNCT 47 EE O CTHB SRR A (ERIL | BIEHGT, B RilE ., HE
RO AT T2, BONIZIED N FE BRI 90%LL ETHY, BHEMEL T4 708
PERNEDNTZ, LU, BIRESER OB ERENA 02 FLHEBEME RSO TH
STy JVBEMEDE AN Z —ZBIETHIE THFEBIEL T T 5 e
b5,
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“Visible-light—induced phase transition of lyotropic liquid crystals and motion
behavior of micron objects via photochemical azobenzene molecules”
55 63 [l FARRR S, R F R, 4 RERSES, TR 26 425 H 28 H
FFEERE SRR L R RS YRR VL e L SRR
(REAK: 1+JST, CREST?)
(7Y B G072 D2 IR SIS B MO ILEH A B R O RFT
%5 51 [T BEE SR G RIJLN R 2 | ke AL TuN T | AR U [E B
Rk 26 426 H 28 H
Ry FRASK V2, SR llbE L R R V2 g G Ak AL g L SRR
(REACKA: 1+ JST, CREST?)
[Push—pull 7 B 5 F- DAL IS RAT T B BN
55 51 [Eb 7 B 3G A R LN R 2 | e fd BRAR L T, AETu EER =5
Rk 26 42 6 J 28 H
VERRRERD V2, SRR 1 AR BOF V20 RE R Ak V2, A stipe b2 SRS b
(REAS K 1+]ST, CREST?)
[T 8107 T 7 = AFRYEORET LR MR
%5 51 YL BEE SR G RIJUN R 2 | ke RAL LN T b [E B
Rk 26 42 6 J 28 H
VEREIERS 2, SERURE 1 R Rk L e L SRS
(REAS K 1+]ST, CREST?)
A K SBRE B KD 77 = DSy T HEIE R OREEE

%63 [mlE s Tiline, RIGRERT BT, Fak264£9 A 25 H
32.

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

yEz— 1,2
SRRy A,

(REAN RS2 1+ JST, CREST?)
[T FT7 2 N T 4T T a3 51, 2, SIRTEAEESIROMEEE
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(B

33.

34.

B3R T7 2V RUT A, FORA BRI BUR TR /3.
A)_R—TartrH—, k26412 H 18 H

T 7R R V2 S R 2, BRI

(RBAS K2 1+ JST, CREST?)

(BT T 7 2~ ) Z A RO E S BIAHSRE D FET

53 MER LT 772 VAR YT A, HUREPEIX. UK TR TFFp o /3.
A/ _X—=arkrg—, YR 26 4F 12 H 18 H

SrEEE VAR VSRR VR TR Y, SRIRTE

(RBAC K2 1+ JST, CREST?)

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

5 3MERLT 772 VAR YT A, PRI 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 AR (EWN=i#E 10 1, FER=&E 6 11)
(EA)
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(B

10.

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

[DNA v a7 —ho Al Wi ) B 2RI 35 DNA fi#hT ] |
55 59 [mlE sy fatimes ., AbHEE AL T AbiEE K E S B E R RE B e Ak 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 SLEBAET, AR, B 22412 H 2 A

- R, THEREMERE IR E SR D 7 m s T 7 LT b ARG

HSR R AT SER AN = RO SO X R, K 23 4R 7 1

- JEIRUERE, AEASARAT | AT Sk

[DNA 22V 27— LR EF| A L72 DNA OF e .
560 Al Fatimas ., [ LR L, [ Lo S v SR R 23 429 H 29 A

- Akt

[ B SE IR DR BRI TR L O BAER 2R U= #i i 7 a— 7 O BR % |
HAGHMESFSE 61 5, A)IIRAIRT SRR, Fak24 49 H 20 H

- IR

[l L CoOT A S BHEERB IO 5 LS55
HUR TR R B A B T e R A v b e —,
WRESH BIX R TFERT, Pk 2547 H 9 H

- IR

A=t AN N /A MV 1 1] 7.8 R b RS VAN Bz il
%30 BT X AN VR YT A, REARIREARTT <FHERERAMEE LT,
Rk 25459 H 12 H

- IR

B M 2445 DNA |
AT VT NS TUNGEIES 2013, REARIRREART REARKFEEZI v/ R,
TRk 25429 H 20 H

- IR

{777 = EDNADF EAERIZ B2 JERER0RF5Eks KOG & Y —~ DIt
8RR ks 77 o RS, REARIRAEARTH REARKT, FA264:6 H 24 H
FEIR

T EAERZ 70y 50 TR A ST 5

14-1 NAF @ s, RIBRERTT 2oL X 5 22 A8 - HEAES,
FRk2649 A 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 41)
TR V2 RO L S ORI | PR RRREAT O PEERRS — O SFRTACR

(REASAF: 1+ JST, CREST?- HLAL K 3)
[REIRAL A WEST DNA EA 8Ny 1O 1 [RI O FERERR S O P9t | |
H ARG LS5 59 4 B E., BdbR5, Eak 22 429 H 15 H

R VA T AT e R VO (REACR SR 1 ST, CREST?)

[DNA O A FEERA Vi 38 LUV DNA fi#dr ~D )i A 1
HAALFRE 91 BERES AR AR RF, Fak 23 43 A 26 H

C RERAR DEORAR N SR PEYERRE — O, PERREST L SFRTACIR . R

(REAS A 1+ JST, CREST?- HLAL K 3)
(S BEMAZ IR E AR L COBILERAE T VA T5].
%5 [RINAABE LS AR VT A R IREOLIETH, SEAkK 23 4F9 H 14 H

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

[DNA 227 —hOERZFIFH LT DNA O3 .
HARGHTEFEE 60 5, BHIRA HET, 4 BERFERILF v /X
Rk 23 429 A

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

[DNA EThO7 k-T2 AN AR AEAERZR U8 — iR P o
B F IR |
572 MR BRI ST EEIRE KRS, Rk 2445 H 19 H

o RERAS R RERAASE L ABRRAT 2 S REEAS IO 2 (BEACKS: 1+ JST, CREST?)

[DNA A K% AR T D71 |
%6 B ASAAREE L AR U A ACRERLIR T ALHEE K T E HE R
Rk 2449 H 6 H

CEIRE, TARE . SRR, LA R

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

BRI CARE ., AL R

M o7 > FIZEEIL LT DNA OFEASH 2 LA E B R p i |
HALSERE 94 BRES | R4 N ET A HERT PRk 26 423 H 27 H

AERHRAT A I

MERfb 7 7 = BRI LTz 7 LV HEE R R s f HH B DBR % |
FE8[ENAA BIHEAL A RIS AN A ] LR (LT R LR PR R p o /N A
WRE264F9H 11 H

LA B AR AR, e

(k57 = B CODNABIAHSUS AR LTS 7T )V BRI 3 AT D BH S |
HARGH L P S 63 IR IRHIRE T, IR RTFHRIAE ¥ ¥ 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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(EB

(EH)

H AL F R ISR 52015, TERMBT . HARAKRFEH 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—JEHR (EN=ik 16 11, B 91

Lo AR VA ORRRI Y R V2 R | 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 78
2010 4F A AR L7278 H A RS, AEARRAEARTT AEAKRT:, ok 22 $ 11 He6H
2. EAERR, BIREY], AARE. LRI, #Jﬁﬂﬁ@
(757 x> E~ODNAE ECIZ 325 LA 5E
FA9[a b B S A LN RS %mﬂkrithﬂlm AL TN E B2
J?Ei24¢6ﬂ 30H
CEIRFE L AEE. ERE R, AER AT SRR
FE&1K&77I/J:DNA&@$EE1”EH% 2RI HHFIE)
F A9 bR SGH A RIJLMN R fE R IRAL LN Abu E RS =Y
FRk244-6 H 30 H
4. ERERR, ZAERE., ALRRAT, HRREdE
iR{t 777 = ~ODNADIER I L ORERE /3 HT~D it |
HARGHT LS 61 A, ARG SIRKT, Frk 2449 A 19 H
5. HHEFE., LA, FEETE
[CG.CAg TEffIZ L AHDNAzZyme I i M: il 1] |
55 50 [Eb 7 B S A RJUN R 2 | @i R U T AR U ERE i
Trﬁjz 2547 H 6 H
BRI AR SRS R, ALRTE AT U
f@zzﬂ:& 77z ECODNABAS R G & DBAR T ~D )i
55 50 [Eb 2B G A RJUN R @i R AL i AL U ERR %5
Trﬁjz 2547 H 6 H
- R REPHSE! ALRR T, A YREER FRIREGE Y (BRI JST, CREST?)
[DNAZ FAA LB ATV MRS DO PR |
55 50 [ab 2 B S A RJUN R @i R AL UL AU E B 5535

- 58 -



VR 2547 H 6 H
8. TRIARE, REPHhE! AR SYREEE HREUE?  (BEAKF ST, CREST?)
it 57 = EDNAOMH AR B LU 20 7~ D5
Wb 7 = IRV L REARILREARTT REARR TS, PRk 25 428 H 6 H
9. ZARE, A W, ALK ERRIEST . VETERRE — | U
2707 % AN AEHDNAKE SR O i[RI AU AGER T 51 |
55 30 B2 7m TR AN LR DY L REAIRREATT <EL LR LT,
Rk 2549 H 12 H
10. EIRFE . ZAIRE . LRI R
(b 57 =2 L CORS R A DNASH ARSI |
AT T VT NV FEIUNGERZS 2013, REARIRREART AEARFEREZILF v /A,
R 25 429 1 20 H
11, AER#IT ., B imE, H R
(21T 7 =0 L COBRMOE 2R LIZHEDNARE HivE D B % |
57 EIAAF A LT R A BEMEA TR A TR
VR 25429 27T H
12. EhZE . CARE  ALRR ST IR
i3t 77 = B COSERZMIEEFIA U2 7 Vg A e Y — DB |
FE51ENLF B SGH A FIuMN R, i RAL LN AEu EBR =35
R2646 H 28 H
13. RARNTR, ZARE . LRI | He R
WA S e IS AV AV NS N LN Nl S I S e D
FE51ENLF B SGH A RN R, fai AL 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~ — A — )L B IR IR AR T
T7 4 —VIB L, FR264ET H 25 H
15. WBAATR, BimAE, AR AL R
(Kiliga B R 130T /o — 2B IRDTE L - iR Bl 18 |
HE32EIUN AT b FOS BRI — @HEALTUN T AN OEALIuM
FR265ET H 25 H
16. ‘=i AR ARTR, ALATER AT, IR
[ US AR LTy 7 L B AL S - — DB |
FE I NAF BEAL 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 lhara'?,

(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 Ihara
“Bioanalysis through cooperative works of DNA conjugates”

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

(m7—7]

O BFFEH (EN=i#E ok, ER=E 0 1)
(EWN) 7L
(EES 7L

© 1 BHGEH (EN=iE 3k, ER=#E o)

(EP)

L. Kkpsdal, ERERFESE L FArESE S, K E/DL 12
(REA K 1+ JST, CREST?+ JNC #REi&tt?)
[DNAIBIENSD T RIS U RED T D DL raTF % 2N o — L &2 B AR
%61 Mo fatimes . BHRA RN AHETERT EK2444F9 A 20 A

2. [ V2 SRR A RRSE V2 I B AR 2 (REARKSE 1+ JST, CREST?)
[N T > AEfT /3 — RO EZ DR IG HEHERFRE D REAM )
% 62 [Mlm 0y TP RRE AN RERERR AR, Rk 25 4F 5 A 31 H

3. WHERM 2 Rkf2& 3 e fa 2 a2 FTIESE

- 00 -



(EE
(EA)

(B

(REAKS: 1 JST, CREST?+ JNC kR4t ®)

[EHERE R R 95T R e RIS BRI OB — YL 246 707 Xk
Uk -

55 63 [Blm oy Tatine . RIFRERT R AT, Rk 26 429 A 25 H

L

@ WAF—IEFR (EN=#E 6 1k, ERRESE 1214

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

[DNA 7= FMYBEZ RIF T T I a— R DU B REEFEL R T A R D88
5 48 MR AR A R UM KRS | i R AL Tw i b E R S
R 23T H 9 H

2. [ HRRP, I B

L0 57 = s — NOALFAERE L2 DR HERT AR
5 49 AL B R A TR AN K2 ERRAL LN T LU R 2 5
TRk 24 426 H 30 H

3. BHEA, ERRSE B FRRE, AR ZRIE

[ R AERTT /S — O Z DR TIEVEHERFE O FEAM |

AAR L2593 FEF(2013), BB IREHET SCamfE Ry, Fak 25 43 H 24 H
- REERR R R AR

(N7 > S GO T/ /—I\O)ﬁ%na@ PEHERFRE )

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

5. JEUHERRA [ HRET ﬂiﬁﬂ,u\ﬁ}ﬁ

[N EECERS T 7 =T ) —RDBA%E — N 7 AR )

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

. AR AR S, B EA

[LPS BIRFREDTD DMLy 77 2 EE BV —AE — X/ y —> T AN
ATV R FEHI D BRZE |

5% 63 [Elm oy Fatimes ., RIFFRRE T Rl RS, Fak 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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