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Abstract

We have development of novel environmental sensing tips fabricated by self-organization. Heavy
metal ions and proteins were chosen as target molecules for sensing. For the heavy metal ion
sensing tip, the self-assembled monolayers of polyethylene glycol (PEG) were prepared on gold
deposited glass plates. We investigated the sensing abilities of the PEG monolayers for the
various heavy metal ions from the changes in the dielectric constant of the PEG layer caused by
multiple weak interactions between the heavy metal ion and the oxygen atoms of PEG layer.
Further more, we fabricated the protein sensing tips having multi-recognition and signal
transduction ability. The protein tips composed of target protein induced amphiphilic glycopeptides
assemblies that act as protein binding site and ion channel in lipid bilayer membrane. The
interaction between the sites of the target protein and the terminal glycol-chains of the amphiphilic
peptides could induce the specific location of the amphiphilic glycopeptides rod, i.e., formation of
specific protein binding site on the membrane and the ion channel in the membrane. The amphiphilic
glycopeptides assemblies in the membrane were fixed on an electrode to fabricate a novel sensing
device for the target proteins. The recognition ability is monitored by electro-chemical signal

which is generated by the ion permeability changes through the membrane on the electrode.
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U, MRl g 2k 7 3 ERR S e ZOHMER . 4 VSO BIRE 02 56 nMOHIPHT17 -
7z, TBMUZIIPNAICIER I N, 52 =20y 5 24 —&[EEbL -8 e, [EREO N
TFPEGONPNAICK ORI 7 24 — %R ST ARWERO2MHE V2, MSREX
-5ITRT, HiRD 729, ﬂﬁﬁyﬂﬁgkbemA%%WLﬁ%@%mL%méﬁﬁTmb
72 PNAIZH# XNz, #5727 b — 2By 5 24— %&[EEb L 2-EMICPNAZRINL 7235
PNAOBEAIZLD, Fr AL ERO LS IZEE, BRMOWMD 1R 5h, ZOWAHERIT
PNADREIZx LAIRI§ 22 R L7z, —. PNAICK DRI NS T2 b — AT F
K275 28 —%REE7-EMmIZ, WL VIS0 ETHBConAERINL 28556, KU, mﬁ%7
T AR —EBR X T WEMRIZ, B S BThd 5PNAKY. ConAZIRMIL =854
d\Dfﬂ%%%ﬁ®ﬁ$iab6h&#oto;®ﬁiT%%&@FL@H¢@\%ﬁbﬁ?
INA 2D EOPNAGRRREZ FFD Z & /R L T 5,

BRI 2 VSO TBORED T A 8 — NOBFESIZHE D BHUEOWANT, BERN & 237 BE(PNA)A 7
T b= 2WEs 7 28 —EERISHEE L. EEREIRT 2K FiRIBEE A, FE & /%
EDOWEY T A & — ~NFREE A KD, GREREED R RMEDOFHM 217 > 72, T2 T, kakkdid %
neh, MaEREER. MEREERTH D, ZOMH. ka/kdBBAERK M) Th %,

F%mamag] + [ HEHSRA— ] _ka, [ff;—ﬁmwwg - %757\9—@@%]
(PNA) (Gal cluster) (PNA - Gal cluster)

ZZTRIBEBROWMPEEPNAL H 52+ —2ir 5 28 —EEA L 2EAROEE D
Bl 2 LRE LIz, —iXHAHRE S L 2 52 L OBAERIX10°, 510° W TH B DIZH L, AHf
TR L 720 4 VS 2B TR &R 2R T F K2 5 2 4 — %@ b L7z 7734 2135.08 x
1CDOBMEREFRDZ en b, FEFICEHOVRMEL RO Z L 3bh 57, F2HEPRRIED
BAER 1025100805 T2 6, PUFEPURRIS &RV N OREEkREE A3 5 T & AURIE S
Nize ZORRIZIE, ERZ VN BICKDGFRE G720 722 -2 HO T2 en 5, ik
SN SAER) & 3 2 B OERIRE A R b . BN 2 VS0 BhOZEORESY 4+ (PNAD
LA &, BEXRTF P2 T 22 —thORi e 2N TOMBE/ERA R TS 5720 %E 1060
%,

AR THWZFETE, B S BRI XD, BRI BROGEGRSA KO, £
B RN 2R X E 5720, FUHREZFOTACHMLMICR L 22 VS BIZdIBT 5
YUYV IF oy TOERBREE W R H B, F7o. GRS OTZR & [EIREIC, WREE -~
T F FEGSMEROZ - FEEEALE UTIRES 2 7 v A UG A TEIKT 5 729, 16k, Rl
faa R0 KBS & B U O 72 alalkil o2 . BT & 0 /i - iz 5 2
EMTEDEWIREE DD, ThoRme, AT EICKORETRE TS 25005, KAID
HFHPR AN 2T U - i v vy v TN, 2 L TCORBEMER I X B,



4. #8

AR TR, BEPOAHEWE A, dak, Ho, i icsitings, vy v 7354 2480
AL AT L 72, HEBA A Y DR Y ¥ v 7734 2T, BEMIZIE. Foibo s
Wk 500, EREICEWNT, Mty v IaREn, ¥y v I Ty TOREICKRINL 72,
F2, KA L Z20BEEHNE Lz, 203082y v 7Ty 7T, Elg 0 BED
MHEAFHIC K DR & N5 MBI 7 F RS ERE . ZEBROHERERBE LTHWS Z

12k 0. PUR-PUAKIG & RIFEE O SO lakEE A A L. T Oatakli A i B XG5S L LTHD
W2 LlTIIL 7z, S%iE. FEEOHHEZXBICE N, ¥V Y VI F y TOREWDN &)
METH D, Rk, KIS ETEHO 2, HIICRRP AR R 22 5 NS, FEBEDOFEER % 175 T
WeZnWiz, HETERY WMONREOPAEE. TR SRR - R kim s, <k
BHhoa- L E9,
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