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AESCIE, TDNA AL TREA B O BR%E ) CE L. M Z R o8 720 T8k B OB % % B L. DNA
OARREZALIT L 0 il S D IGEMER U ~ — OEEBIZ O X OV 7ilikikie 2 A3 2 0+ 7 — MED
BIREITZHRNETHY, TELIVHEI WD,

B 1 ED Tl Tl BERORRISEMME - 40 138 Et OBt 2 B U, ik 5 R E A R LT,
FIEWRDTTHD DNA ORRARMEEZFH L72AR ) ~— O REHIEICE T 2 B O %L %2 2607, £ LT, DNA
oY —8Le LR ~—%T 7 Fax—F% & LIEZRHEOE WG Rt a7 R &R LT,

% 2%D [DNA EEARY ~—OfEXALOERES S Tk, DNA EIRMER U ~—"TH 5 PNIPAM IZIHEHTEA
AYIZ [ E & 4u7= DNA [EE(L PNIPAM 2 AR L, IERHE O U =7 R Y ~— O R CHEHMEZRE 245 L7, DNA 23 1 A8H
DNA DA & 2 A8 DNA DA TELHE L 7-#5 5. 1 A8 DNA [E7E 1l PNIPAM IZ Hb~ 2 A8 DNA [EE Ak PNIPAM 1 L ¥
BENIEISNTZZ L 288 Lc, £ 65T X V. DNA [E7E{k PNIPAM OEFEIR L 1T DNA OFFO i E R
TOHEXBIZLVFIE SN TS Z EEZFEH L,

% 3FD [DNA EEMARY v—0D 2 DOEEBRG O & RH0HEHE | TiX, DNA [EE/k PNIPAM DEEE S D
fEA B L, DNA OffE L AHEIC RIS 2 > OEWOEBERSZIET AEREZH LML, 2 >0k
ERG A TRV EX D Z L 2R A T, EEXEORMENLTAEDOREE, DNA EE(L PNIPAM 1 4 DD F7e 5k
EHREFFS . M BLORETR G & B B E B OBERGIIAK P OBIRE & DNA [HE 512 - THIFEATRE T
HBHZEEWHLNMI LTz, LTIz o T, LA DINA DIGEICEET AR E 2 K8 INA DGEICEET HBR DR
RYZRFEBRFIERIZ/2 U . DNA &R U~ =025 D AL B O BT D 7o O O B R 3 FHES 3G B L7z,

B 47D [DNAEER Y ~—OBHERS AR L7200 7783 Tl DNA O BRI IR 92 DNA &
bRV <~ —DEEFEF O AW T O &R AT, iS50 7 & LTaHRILEwE -4, DNA
NEFLEW LG T 5D 2 & TDNA BEE(L PNIPAM O EREBR L & (B Bl b B HEEICEI D b b Z L &R L
7o E72. DNA 7 F X2 ~—mBRED 2 85 DNA [ B (L PNIPAM (2B RAGEEAY > 7 CTHh D b e B2 A5 & DNA
TSR —Dua BV RERIC D 2 A DNA 2N ERE L PNIPAM 1T X VEEET A Z L 2R Lz, Lo ThH R
X0 BRI D ERMIC LW . DNA [E 24l PNIPAM % HE F OIS ARETH D = & 2 EiE L7~

%5 o TDNA [EE LS — MEDBRZ ] Tik. DNA [EEAL PNIPAM % 7 7 7 bR U v —IZR2 0 1ilak s — M
DR ZIToT-e FORT, WHIRRY ~—HESML DNA BEESEOERIC L v IEOERIC KT L, 1R
L7720 ERRIZ & v 1 A8 DNA [ E b7 — ML 2 AREH DNA [ E(b 7 — RO KFBEIEN R D 2 & 2815
L, V=T R ~—¢LDREFARKIIED T 7 bRV ~—0%TH DNA OREIZE VR ~—OEEZFHITET 2
ZENARETH D EHLMN LT,

% 6 2D [DNA [ E(LS — MEOFRN > 1723k T, BA%E L 7= DNA [ EL ) iRk 7 — MEIZ IV CAF
B E RO A T 77, DNA 7 7% ~—%F> 2 K DNA [EE(b7 — ML, FrrBrodiicky 2
AEH DNA DMiFHES 2 2 & THROFBBENFAD L by B ORI TX 7, SHIChr BRI D 2 AR
DNA Ol & 2 Z<8H DNA O FAEIC K 2 A2 Bt DO U] 0 B 2 AT 2 2 ATREtES MR S vz, Lo Z &b,
WAMEO @R e IS B MM Bl O 2 2 7 N &2 SEGE LT,

B EO REROASHORBE] T, AL ORREERIEL, SBOBEZIBT-, LLE, ARFH3CIE, DNA
ERRIEMER Y =~ — DA EHZIB W T DNA DIRFEZ LI X 0 U =7 ARt AR U ~— DB A HIE+25 Z L i
f%Eh L. DNA [EE LR Y ~—D B4 5B L OB L O DNA D4 R ERT R Y ~—DBREEIC L 50 F
ORI Lz, & 512 DNA [EE(LR Y ~—% 0+ — MEICEB L, ED 0> 7T L2 BEOFEiR T
I T & DB OB BN Lz, 2 DNA AL T3R8 BT B B0 it 3 2 LA M & R o 7o o 4
—ELE LTSN ARETH Y, LHEEREMT AL ZANKENEFT R D,
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This study has developed a novel molecular recognition material composed of a
thermoresponsive polymer and conjugated DNA which senses target molecular signals.

We synthesized DNA-conjugated thermoresponsive polymer (DNA-PNIPAM) and
characterized the aggregation of the linear polymer in solution. We observed that single
stranded DNA (ssDNA)-PNIPAM was more aggregated than double stranded
(dsDNA)-PNIPAM. Spectroscopic examination represented that the variation of
DNA-PNIPAM aggregation was driven by DNA electric charges. Thus, We have found the
novel aggregation phenomena of DNA-PNIPAM controlled by DNA charges.

In addition, we have achieved the selective switch of two opposite aggregation
phenomena. One phenomenon is driven by DNA charges, and ssDNA-PNIPAM is more
aggregated. The other phenomenon is driven by DNA conformational restriction, and
dsDNA-PNIPAM is more aggregated. The two phenomena can be switched by controlling
the conditions of salt concentration in solution and DNA fraction in the polymer chain.

Furthermore, we have succeeded in molecular recognition using the aggregation
phenomena of the DNA-PNIPAM. When DNA dyes were added to dsDNA-PNIPAM, the
aggregation phenomena were switched from one driven by DNA charges to the other one
driven by conformational restriction. Furthermore, when dsDNA-PNIPAM consisting of
DNA aptamer and a specific protein, thrombin, were mixed, dsDNA was dissociated and
ssDNA-PNIPAM was formed, followed by increase in the aggregation of DNA-PNIPAM.
Therefore, we have proved the potential application of DNA-PNIPAM as sensing tools
with versatility.

Moreover, we have fabricated a functional membrane as a useful responding material
consisting of the DNA-PNIPAM as grafted polymer in its pore. We demonstrated that the
membrane can change the permeability by transformation between ssDNA and dsDNA
due to conformational change of the grafted DNA-PNIPAM by DNA charges. In addition,
we have succeeded the thrombin recognition using the membrane and DNA aptamer on
the basis of aggregation phenomena of DNA-PNIPAM.

This study developed molecular recognition material which can convert target
recognition of DNA to membrane permeability, and the molecular recognition material
can be applied to simple and versatile sensing methods for target molecules.
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