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ofu| =k Alololl EEE = 2719 ofuiAite FEIA(Gly)-F2I4(Gly) BE ZEA(Pro)-224l(Gly) B 24
GW)4Ea@m)m“~i%%@m)25%(mp]ﬂﬂ-ﬂ*ﬂﬂ B AEY W FEEA o] 23} fFxo E
7H7 geld 4B MEHES ste=d Attt mEkA, o] FFRAIEH| THAT T FEo]
== X1-Y1-Y2-X2-X3 EE X3-X1-Y1-Y2-X2 ov| =t A dS ;@6}—5— Ao A7 X1, X2 2 X3:= 77 =9
o7 (Cys, His EE Gluo]aL, Mﬂ Y1 2 Yo ZH7F 59507 Gly EE Prodl AL 5407 3th,. A
Hepol= Fio] X1-Y1-Y2-X2& xFstulet= 57 wmRke] olujiil V& 7MW vhE F543% Hlaste],
g E= ofed o] it Mg el %#6} | 7] "ol FE Ee ofdd o2& AEy oz AZE3] fd Al
EAEHEZRE g¥A o4 ofn| At V)= 23k FR29 Aol HX = o

AEA = aAE o, 3%
ol QuAoE Ae A5, Fel o ol& Ayl 2 FFe .

B wgoln AFEABA FHAY | Welol=s} 57)9) opulal AY)w o] Fo)zl Aol XI-V1-¥2-X2-X3
T X3-X1-Y1-Y2-X2 &) ZHEA] ek ol opniil 377 Ajpuol: @Al @kl glvk.  niEAER
T X1 Cys ®+ His¢l otk E3F X1-Y1-Y2-X2-X3 Hi= X3-X1-Y1-Y2-X2 ] 7h5A] kel AgE = ofw
=4S 20 e WA e opviAt of= Feoluy Jheetar, tRk ofd Erber g oelA go] BHHE 5%
A r=E 7HR Cys, His, Glu, Asp® Fxo] &S F5 Pro 59 ofH|xibs A9k Ak ofnjiilo] O
= Zlo] BS wpghA sttt
2 oA FFRAIEH FHATT | JEel=TE 6 e 7Y olungt YR o] R ol A S & X1-Y1-
Y2-X2-X3 2 o] FolZl opniAit Ao HEfo]=9] X291 X3 ofH| A Alole] YI-Y2 M Eeo] whEEE o] e
EE ofd oo AEH HEol ukghAetar, A7l REEEE YI-Y2 AdolA shue Gly-Glyolal ymA| shub=
Pro-GlySl A-5-7F F+2l¢t ofd& Aol HEE & do] yS npgA s,
T, 2 el FFFAEL AT | FEtel=9] X1, X2 3 X3 FolA o= syt CysQl Al
U obn| i Cys7 obd Zlo] & Setol= Al ] bAA WA frelétet.
ool g Jeol= Al E vighA g shetES vl E 1 % 200 S Askgit.
x 1
T 5814 M]3l
1 Dansyl-Cys-Gly-Gly-His-Gly-Gly-Glu—CONH, GG2
2 Dansyl-Cys-Pro-Gly-His—Gly-Gly-Glu-CONH, -
3 Dansyl-Cys-Gly-Gly-His-Pro-Gly-Glu—CONH, PG1
4 Dansy1-Cys-Pro-Gly-His—Pro-Gly-Glu-CONH, PG2
5 Dansy1-Cys-Gly-Pro-His-Gly-Pro-Glu—CONH, -
6 Dansyl-Cys-Gly-Pro-His—Gly-Gly-Glu-CONH, -
7 Dansy1-Cys=-Gly-Gly-His-Gly-Pro-Glu-CONH, -
8 Dansyl-Cys-Gly-Pro-His—Gly-Pro-Glu-CONH, -
* 2
AEs 51812 H]aL
9 Dansyl-Cys—Pro-Gly-His-Glu-CONH, Cpl
10 Dansyl-His-Pro-Gly-Cys—Glu—CONH, Cpl-His
11 Dansyl-Cys-His-Pro-Gly-Glu-CONH, Cp1-Cys—-Glu
12 Dansyl-Glu-Pro-Gly-Cys-His-CONH, Cpl-Glu
13 Dansyl-His-His-Pro-Gly-Glu—CONH, Cpl-His-His

T, 2 el gEEAlede] AT fetel=ol Al =eH(CO0H) e 4E7] (-0H)7F -NHz, -NHR1 (R1
& ®aF 1~ 18 277D, Rl (RIS ®&aF 1 ~ 18 277]), -(0CHCH)n-COOH (n=2 ~ 5000),
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jin2)

]
Wk US| EY], B e aE2o]e] wte] 1A A ol &
At ;A XA G wel=, WE, v Fr, O34 44 5 olWd dHE sbssia, wA A%
Aol FHARL silica B, Ti0, ¥ SolW, nEA AL Ze gl SAolEn A4R e~
9 5A Sol Abselth.  wd wAl AXAe] RASAYE Ee B oy BA Agairie gx9 of
M i olgd 4

gq3F Hefol== 7] 32 300 ~ 360 nme] HHY w], 450 ~ 550 nm, BWFEHEAIE 490 ~ 520
me o] Y& FEAIAL, FHL dRAPOEA, Fel Bt okl ol HEHoR AET & Ak,

wek 2 ge] 3 fElolt AlAM 9 AXWHE ofvi wud v e AAbEe]l HEvlel o3 BiH
ofn| At Bl FRAE FAPH R REEAIA, FX Al 1 F e Al 2 39 FF o= AlA 9 HElolE HE
I AFES AG FAHeRE FAsE G A7) FH 9 HEle| =] AFES S-vudobr m-1-v 2 ERIE
xd F2eol=et RESAIZE WAl 2 A7) v AAES FAKE 2oV 2 X AA S99 v E W
A, & 23t AE 5o E gt

TAg AR AMEEE HEV|E ol WES NI HIEVIE -EFdHE S }Ei‘éﬂ( o] 3t
"Fmoc"2} )9 WHEAo] v BAMES B 9% REv|EE EgHdE(elst "Trt"e 3, S A7}
2HY(0]3} "Boc"g &), t-FEHo|=EIE(o]3} "tBu"g} )Tl AMEHET. oz} g O}Hli&% oﬂ/\]éﬂd

Fmoc-L-Asp(Trt)-OH, Fmoc-L-His(Trt)-OH, Fmoc-L-Gly-OH, Fmoc-L-Cys(Trt)-OH, Fmoc-L-Glu(OtBu)-OH Fmoc-

L-Pro-OH 5°] AH&4 4 QUt}.

FEfol= Ao At A= HEIEE SR oA Al A (cleavage) T wf FHSA] Hrho] ojulo]= FPE|R

WS x] = AT olvlo]l= HEWlZol=HolHl(Rinked amide MBHA (methylbenzhydrylamine) <=%|7} w}&+=3}

=

dutg o R oAty FAE AMSEte] FElol=g 1A FAAY FS
1 2

H| 2 AF&3l= Zo] 211

FA 9} ofr AR 112 ~ 1:109] &

== 3 = Sh o}, = E9), &4 0.1 mmole =}
ot =2t 0.3 mmole & AMES & Ut FEPo| == FHEA] e ARE oy Wy WEko =z
==, olu G W 3 o2 ofu=Ate] b Al EolaA} Sl ofH| x4t T}
EA7E GAR SAASAT7IAL, B $ otve EwHe] B3 7]E IHEd (Piperidine) 22 AAS AL, o
A4S AT = AT A7) 72847 @A A 2= NN -Diisopropyl carbodiimde(©]&d} "DIPC" it
)2 Abgsta, H7F REAEZE N-Hydrobenxotriazole(o]dt "HOBt" #}a 3F.)S dwkzlo=z Apg3ic),
St A 7S ok 147 Aot}

FElol= Aol gRE F oln ok Eo] Q& Fmoc R37]E & IHFUE o]&d] AAS &, v A
T Dansyl %3523}0]Ei(5—Dimethy1amino—l—naphthalenesulfonyl chloride)<} DIPEA
(diisopropylethylamine)7} &3¢ &HE& H7hgh & oF 2413 AE WHSAIA P33 245 Jelol= AFAA
o}. ArE BE7] 9 FA AA S92 EFEFOEMEL, nigAs Al EYERERE ol ELE 90 7

oEAMEAR S AL B 5 FIHTA GAR YEAA AL DA ol g 2] A
% FAZTE Hetol =g wol :

ouhEl P fefel= AlA
obglE e -20 T2 Wztd toldoldas H7ist & teldeld)

olsh o] Fele FY Wetol= AAE AY A=tEANE o3 AAT + Uu, AR Pelol=e] ¥
)
=

EE R 3P 37] BY BEOIS ANE o &% £ B Ei AR ol EAISHE T EE obdd o] &
o e AEuEe AT,

A7) Fel mE obdd olee] AEE 4] WP Werel= AMel KIS FF BEol= AAs T EE obdd
o]9] HIAE 7] AA ZHAE FFH FF(CHEF) E3E Aoz Fad 5 glom, o] g 3leto]
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= AAE $AY BF Sl n4%E FAE o 4 ol fAHM, o A% urk 4 FEe] Fe L of
@ oles WE & gon ATl st o] A% Y] WAIE FEL A% o7 3P 330 m
Q1 o] weA sk

o, B W@ AN R WS Fxstel % A AuITh @, 9 AL B ougg o4
e A9 W, B ownel Wgol s el ola AwEE AL oh,

<Al 1> ¥F Aeol= AN Az

Rinked amide MBHA resin (147mg, 0.lmmol)2 3ml F-<= DMFel Wi o 3083t wig] HHA2t, 3719 4
Ao 50% W HEH/DMF &< 3mlS Hrtete] 1587 9kE AlA ofn W] Fmoc 1HS AAS ¥, 1.5ml F
S DMF &7 <rel 0.3mmol Fmoc-L-Glutamic acid (158mg), DIC(48u¢), @il HOBt(40mg)E H7}3k %, wle
2087 EAst A7 8 of 1AIRF xR AITIT HE = gAs Aydlal, FAE DIFeF HEER
Fabdl AFE 3, kaiser BIAEE 233} kaiser HI2E7F GO 2 VoW A7]e] &3t 9L o
Al wRhgo] #H7bskal, o] vE AS the A9 obrAks st siElel= o] kREW, 50% I
2] d/DMFE o] &3] olr|x Zuho] Fmoc 1EE A|AS1, ¥4 DMF €9 <rol Dansyl Cholride(0.3mmol),
DIPEACO.6mmol) 7} & &g 7)o FA¢ e §, d2ollA 1At Adgh 2= wRkAI It -
Aol Bolgle RHIV|E TIstE FF HAgol=r AA &M (trifluoroacetic acid 90  F3%,
trimethylsilane 5 3%, Water 5 F3%) 3} &-2olA 4 A|ZF 9EA|A oluicate] AALE HF 7Y A7 4L &
AZ5E FEpol=E dojd T ofIE T8 A & ZolglE FF FEfo|=E B EIGlT). SER
PG HAetol= w7 &9 U9 EEFO R EL 7NAE FHAA AA R, Holds EA
T “20CE 97te feddeHEs #H7re & doll e A HHE PG FErel=E AAEE71(3,000
rpm, 20min)= ¥g]s}gich. ol&2A «dojzxl gF elol== A4 HPLC (C-18 Z3 delta pak C18-300A,
1.9%30 cm)S o]g3to] AAISFATH(Eluent : water/acetonitrile in 0.1% TFA (gradient) : Flow Rate
2.5mL/min) . AAE &3 Feol=o] BERFEL Naldi-TOF AHFHEA 7S o] &3lo] &&= 10).

<AAd 2> TAG AAE FF HAeol= A A=

Tentagel resin (g, 0.lmmol)S 3ml %5 DMFol Wi ¢F 3087 wg] HHA T}, 1.5ml1 5<= DMF -&wj
¢tol 0.3mmol Fmoc-L-Glutamic acid (158mg), DIC(48u0), L2l HOBt(40mg)E 7}k 5, wlg 2087F &4 3}
A7 &MF o A1 X HEZAIZITH s & 8as Ayula, A5 WY vete2 ad AlZe
%, kaiser HAEZ Agsir}. kaiser HIZEZ} Y42 Yow 7)o &3t &ds oA w5 H7t
star, o] Y& AS o £A49 ohv ks ATt Hefol= o] ¢mEW, 50% T2 d/DIF&
o] g3 olvx Lt Fmoc LES A|ASta, ¥4 DMF &1 <¢toll Dansyl Cholride(0.3mmol), DIPEA(O.6mmol)

19] 219k &5k 3, 204 1AHEe HHE 2 whkA 7, 3 HEtol= Al
A Aabgd Zoldle BEv|E AlA &9 (trifluoroacetic acid 90 §-9%, trimethylsilane 5 §-3%, Water
5 HH%) T A-&elA 4 Az TS AIA woldl & oARE F3 FA 9 &S e F, DNFY Heke®E 7 7

AA

Fg FElols AAME Ed A & 57] wEd ojud {7 &ulE HI7EE R 42 10 mM HEPES 4% &
(pH 7.4)o ZoyA AFs}Si, 34 W A9 EZS 3304 o] 7] (excitation) AAA 350nmi-E
650nme] 9 S FEITE. Ado= Ca, Cd, Co, Pb, Cu, Ag, Mg , Mn2+, Ni%, and Zn>
perchlorate salts (228 H) 9 Na', ALY, K chloride salts(@2219 FE)E 5% o]Lom AL
sHATH. % 12 10mM HEPES ¢+% &9 (pH 7.4) <ol 2] HEfo]= % 19 GG2, PG1, 28] PG2 (ZF 10
ulD et FEEo) (1 eq)ES A7 s, Y3 WE ~9ELDS #ES Zlon.

GG2 (Dansyl-Cys—-Gly-Gly-His-Gly-Gly-Glu-Nl;= T8 o]<&S ALl & oW FHAME 33 W3yt &

Z A kal, e ol2& ¥ 5, 510 molA FFo] FA8] FAE AT

PGl (Dansyl-Cys-Gly- Gly-His-Pro-Gly-Glu-NHy)> 2|9} o} o] &S A|Ystal oust F5& oA % 3
Fol WA et oldd o] 2% HI7IS w FPo] FrletE Wk, g o]2E HUAS ASole ¥
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o}l o]S H7}EAF 510 mollA] ¥ Fo] =71ES

= ]9¥ A2+ WX (electronic configuration)E zZrA|wh PG
4 5hgt
[Shults
GG2E= PGlET}

3¢ o
T
R

JEfol = AllA =

Fol gasert,
<59> % 1914 PG2( Dansyl-Cys—Pro-Gly-His-Pro-Gly-Glu-NH,) & o}d# 7t=F o|2& AYstae &
E oust F&HoAE 3 WstE vehlA] & 9%3} 4718
ol oA H|F Fg| o]} o} o]o] H|Z: Al i
el ol ol 28 | AuHow AFsHE AL ovlgn
<60> dibd o2 Dansyl ZFFH d|2HQAY ouuE I1F (imdazole)S XEFs= FH = 7
olvitE 7o sA FEg =2 AFEES Y= Aol LHA . MD, Pearce DA
Imperiali B: J Am Chem Soc 2003, 125:10591-10597.] Y PG2E Dansyl 187 olm|thE: 188 ¥
s AR, el oleel Wakel FY watE 24 Witk Y, OB FEEo AT A%
o =2 dFS Yedla, 22 FRoA PGl 7MY W2 ¥3E Yepl wzka] o] AL Dansyl LEO]
T FEfol=9] ojxf FR=E Q) = 74| U2 A4 T Ao AS FHIE dga & 4 o).
<61> skH | PGl, PG2, GG2ollA Z+Zy FHEA] wde] ofu| x4t Glurk A4E F3F feol= AAM=, 242 PG, PG2,
GG29} T8 E oA o]l uist FFo] sl = Xolrt §llar, unt g A7t oF 5 ~ 15% AU
<62> wal HElo]= FRo] A4S foldlA 3ty 98kl PG, PG2, GG29] FFEA] wHS oln|n-v|® X $hElg oY,
PGl, PG2, GG2olA 7HgA] @S olu|wr|2 X 331A] g2 FF Felole AN ZHfox 3o meo]
M7= 2ol 7t L),
<63> 1-2. ob¢l 3 ¢ oleol] sk 3 etol= MM stetore v W AT Y4 5 U
64> el oled} okl ol BE a4 WA, AX AP, Eh 24 % ojuzols Wnd Y e o A
34 sl 23 AL ] Wiel Y] FY Hekol= MM el L oped o] e AT W4E 54
7] SAstel, slg e 4L FAstact
<65> % 29 Felol oid @ Pelel= A @A FAol vehg whe} o], (628 FF AZIE 10ul T o
 Hogdl =g Ae 2 ¢ . Job plot #AHE &3 G629 3s}stFES B4 4 9lv). [Chang,
C. T.; Wu, C.-S. C.; Yang, J. T. 4nal. Biochem. 1978, 91] &33o] H3s}A 743t X H& mole H-#&
7}e] 7)1 = o] AL G629 7] o]2o] 1:1 EIAE o|Fu Y= AE gn|si} | = 33
29 E3) ENZFITTER T2 1S ol@ate] AAE Axk 4.2 x 1004 &
<66> 3E 10 mM HEPES €% &0 (pH 7.4)Qtell A ofd o] 29 ko wE PG2el 3% =kl
9% WE SAG GY AT o ole] Bl STl G AAa e
R teF 9 pMel ofd o]o] 7l HAS wl, FFeo| A7zl Ho Holl =233, Job plo
&ﬁ0pﬂﬂQ#P@%UWEﬁé%ﬂmmmmMr)@%OWW1llﬁﬂﬂ§2§ﬁﬁiﬁe
A Felol ud g3 Fefol= AlMe] AH IS B3 ENZFITIER T2 o]
6.0 x 10M S 29}
<67> 4% 10 mM HEPES €% &9 (pH 7.4)¢to) A o}d o]L9] Lo wa o gFF W
PG2o} 2] §3F WE 2FEH FF A7|E ofd ol Lt F o we&t F
ke A% Fgol PasE avhg BASNAL.  Job plot BAWES F3ke] obal
I 11 E3AE e AS & U A e e o 3 e}
&l ENZFITTER Z&128S o] &ale] AAHAIL, & 9o g oks]o] 9]
<68> Esk, % 29 & disiA oA ] o] Med) Kagts E<lst 2
* 3
REFE EER
Dansy1-Cys—-Pro—-Gly-His-Glu-CONH,
Dansy1-His-Pro-Gly-Cys-Glu-CONH,
— 9 —

<69>




<70>

<71>

<72>

<73>

<74>

<75>

<76>

<77>

<78>

<79>

<80>

ZIHS3d 10-2009-0097704

11 Dansyl-Cys-His—Pro-Gly-Glu-CONH, Zn(11) 620000
Cu(IT) 1000000
12 Dansyl-Glu-Pro-Gly—-Cys-His—CONH, Zn(11) 220000
Cu(IT) 430000
13 Dansyl-His-His-Pro-Gly-Glu—CONH, Zn(11) 710000
Cu(IT) 920000

47 el =52 B e ofdolel dis) g dudd FF wstE wolFu Adnss 11030
471 sdhe Azbe] A2 UEhhA Fokv

1-3. pHoll W& & fefol=ArM o} FH&ol2o] d 44 3
H

Wstel] mE g Jetel= AlM e JF wskE A6 fAste] shrlek &

% 5% pH 5.5 o]stelA] H<o] thgh A ER]S el 9ot} o714
gl A= wg g As & F w9 trelWgoeln| v 15 (dimethylamino
group) (pk,~4)°] %x}3}(protonation)= o7 W Ao}, 6.5 ool pHAlA] GG22] & FAl7]= pH7t
kel wal F7bekA R, GG2-7+E] ol E-gHAIE= pH 3.5014 10.5 Alole] Ao wi$- oFsl &3S Ehd
t}. 6.5 o]’de] pHel Al PG1¥ PGl-ofd o] E3hA|e] xfoli= pH7} F7hstel whet zhzhe] 33 A717F F7}
al7] el age] Aol WHE Gl 2y PGI-78 o] EH A A9 A 49 pH =, pH 3.5904
11.5 3 &3 A7 vell 7] wiEe] P61y PGl-78] ol H&A= Be ZolE et PG29} PG2-
ol o] EFA HF ol pH 9.5 HUZ ElRT pH 9.59A] PG2-o}d o]& E3kA|<] & A
717} PG29) &3 A7IETt of 4uf o]4 AsHAl vEbwkTh.

AAH R o ATE Fu 2 W Y7o FY Aetel= AAES g i X A714 pH, wrEAsAE ol
6.5 ~ 12, B HGASAE pil 7 ~ 114 T2 ole3} ofdd o] AEFHH ofF F8F =

At

1-4. the F% #4) A @9 feteleaisl 7o) ol W o}l o]2o] H3 A4 4

¢

dubrg oz AA oA 15 7 25 5 94252 9y Z2m) v= HYR EA4st=d 8 A9 55 A
fHog e wrg ZAdcty e ot el 7ol dF FEloj= AA7F 2 2HdqAME F
2HEsteA ARE #BHsy] YsiA 9 22 APs At

AR et vl 215 vHEY] fEA v 2e 20E A AdS skl 1 eq GG2-T8] o] & =
SHA), PGl-old o] E3hA|, glar PG2-old o] EdA|I7F So] ¢l 10 mM HEPS €+ &9 (pH 7.4)e) 1
eq A9 % L2 100 eq 1F 2 2F F5 o|28 gk &, 33 WEs AU T 69 R Bf
9} o], (G2-7-7 o] EdAE oE o'l F&EBoA JFS WA gt} PGl-o}4 o] HghA|e] 7%

A

=
GAl T o2& HIMHE wWE AQstas Yo Wby ninsiodct. = 99 yEhd wnie} o] PGl of
A o] HubeE T ol2¥ ¢ F Ajste pew ¥ 2atAg o] A4 g ol
7S ul A FFo] SUIEAEH ol AL el 018t Dansyl L&} o]m|thE
aFo] XgEo] v g3 /el MBS 3 A% dAS FEI Zloja, ARHoR uE T o
o] EAE AL (G2, PG2, 223 PGlE ] o]} ofdd o] 2 st = = 3 g
o= AAME BT}

<d@d 2> dAd 2914 FAHE PEG-ZE LA Ao 1AstE FF fAeto|=g FIFE o259 AT
uE I ¥E aF

2-1. A aAskE FF fepo|l= X THH o252 At
A

r

i

k=)
il

3

bt
=3
Lot
i
i)

PEG-Z32] 2eldd X 1A4sd &3 fHeol= Eo & A{HAR wvkS s14] &= 49 FA A
22 ¥F W3 SAA] vtad"g wdtr|2 2wk s o] Fasit. BE g3Wsts vlad g ankr) st
Azty G233 %A (ParkinElmer LS 55 Luminescence Spectrometer)E AMg3sta, 4 W& ~AdEgLS
330mmol A 7] (excitation) A1#AAM 350mmi-El 650nme] e RS Agel= Ca, od, Co
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<81>

<82>

<83>

<84>

<85>

<86>

<87>

<88>

<89>

<90>

<91>

<92>

<93>

<94>

Z2IME3 10-2009-0097704
P’ cu”, Ag, Mg, Mn”, Ni“, and Zn’ perchlorate salts (T34l Na', Al”, K chloride salts
(9 2kl ?‘zﬂ,a})é o] &0 7 ALg&tT). £ 10mM HEPES <2+ €9 (pH 7.4) 2 mlel] PEG-Z ~©etdd

sl &4 HEelo]l= PGl, ¥ PG2 (Z 100 nmol)S ¥ Z F£0l& (1 eq.)5S HIME e,

T 12904 HW, PEG-Z7 2Eldw FXd mAstE G FEpe]= PGl (Dansyl-Cys-Gly- Gly-His-Pro-Gly-
Z,:

Glu-Ni) €& 5A0] 43} 517 e et ol FAs T2} obel o] &% Aelatn ol|@ FF% ol ol
= gyl WaHA Gt okl oleg WANS W FPo] FAeE W, Tl oo Arhae A5l
= o] Pasteint

T 1394 X, PEG-ET] 2Eeld# FXo] mAstdE 33 Feto]l= P62 (Dansyl-Cys—Gly- Gly-His-Pro-Gly-
& YA oldd Jt=F o] S AQEtal owd FE o] oA

= @Ggol wstE A Fokrt. oA} ZF=F ol2S FHUME W FFol SIS

<A¥d| 3> Circular dichroism & ©]&3 HEelo|=9] oY T HY

0
01'

4 FAetol=2 H= %7} 150 mg/mLo] HE= 10 mM HEPES buffer (pH 7.4)°] ¢ % 1 mm pathlength
cello] Y& 3 Jasco J-715 spectropolarimeter (Tokyo, Japan)Z ©]-&3}e] 190 nm-rEﬂ 300 nmAle] <]
circular dichroism 2 EHS A4 A3}, T3 TS PG HElo|= AN 19l 3=
O}QEO]EE%E T2 FFols U ¥ 30 ¥ Fol 1 mm pathlength celldl ¥ F Jasco J-715
larimeter (Tokyo, Japan)E ©]-&3}e] 190 nm%FE 300 nmAte]2] circular dichroism 2FHEHS A

st tt. CD 2~HEHL pean residue ellipticity® F AT},

spectropo
Hé

= 148 29 6629 A 205 nmoll A 9F 215 nmoll A 7 WS mean residue ellipticitys Holw GG2 #H
ol FAY T EE e WEF TFERE S JERAY. old whate] PG1el 7-9-, 230 nmell Al 7
negative bandZ EO]U% o]+ PGlo] A9 +ZE 7FA L A&S YR PG2 T3 225 nmoll Al A< :rLZ
A7 ¢l positive bandZ 225 nmoll A HojFt}, PG1 PG29 o]d3 TxE 1 UdxY Fxd
7FA & Proo] o] 8-S YERY olgjd 29 FRE JHAE HEOlEE FEHOR ool
o ¥3F THS VM F USES dEdY.

ol Jlm % T

0,
ﬂJ
o |

jg
b

12 10mM HEPS €% € (pH 7.4)oA &F FAetol= AA -GG2, PG2, % PGl- (10 pMel 1 F=Ze ¢

2+

o], o}al o]e W oJe] P& o]& (Ca, Cd, Co, Pb, Ag, Mg, Mo, NiT, Na, AT, 2K )9 eyl

il
=
o
O::II
z
ot
i
i
o
"3
u
=
4
o
£

T 2% 10mM HEPS €% &9 (pH 7.4l 8 o] thdt GG2(10 pM) 3 73 =4 2 Job plot
analysisES UERA 28]Zolar,

= 32 10mM HEPS €% €9 (pH 7.4)o0A ofd o]2(9]) 2 & o]2(ola)el st PG1(10 pM) <] &3 HA
2+ 2 Job plot analysisE YERH LT o]a

T 4% 10mM HEPS €% &9 (pH 7.4)olA o}l o] thdk PG1(10 puM)e ¥4 724 =4 = Job plot
analysisZS YER 28Zo)x

% 5v 19%e] 7 o] 5& ofd o] A4 A ol pldelM P33 fetel= A (10 nle FF WE &
HAEHS LEhdl e zo]a

T 62 1 Y (62-7E ol HFAZE B0l AE 10 M HEPS ¢+ & (pH 7.4)° 1 F&] H9 5% F&
100 o] 15 ¥ 25 55 o2& A/ F, WA 4 UE A EHS ek agzela,

T 72 1 FFY PGl-okd ol HBFAZE Eo] gl 10 mM HEPS k% &9 (pH 7.4)el 1 T M9 35 52
100 o] 15 ¥ 25 5% o2& A/ F, BAss 4 UE A EHS ek agzela,

% 8L 1999 PG2-otd o] HFAZE 5o A% 10 mM HEPS k5 &9 (pH 7.4)el 1 Do A9 5% 52
100 o] 15 ¥ 25 S5 o2& A/ -, BAss 4 UE A EHS ek agzela,

E 9 7zte] 8% Aol AN A, Tal 3L o o] e3e] ARG % oAE Yehie molw,



<95>

<96>

<97>

<98>

<99>

ZIHSd 10-2009-0097704

=102 dE A7e] g fiefel= AlM e F5, ME, HPLC B A7 S443E YEh= #ola,
= o

H
—_
=
rlo
o)
ox
)
N
N
o
H
—_&4
o
oft
ot
)
u)
o,
r
@
>

o] &7, MY, HPLC ¥ 2% 432 Yehdls Fola,
T 125 PEG-Eg] 28ldd $Xo uAsE 3 #MeElo]= PGl (100 nmol)S 10mM HEPS &3 &9 (pH 7.4)9

2+ 2+ 2+

&, o}dl o]e W o7 =X o] (Ca, Cd, Co, Pb, Ag, Mg, Mn |

oL
rlo
o
El
=
2L
H
—
ofl
ot
lo
o
AC)

[e]

NI Na, AT, 2 K ) ke 3 305 Fo] @ wste e o],

T 132 PEG-E7] 28ldd $Xo A 3 #Melo]= PG2 (100 nmol)S 10mM HEPS &3 £ (pH 7.4)9
ye & muk ol 1 geke] el o], ofel o]& W oy 24 o] (Ca, Cd, Co, Pb, Ag, Mg, M,
NPT, Na, AT, 2K ) JbE B 308 Fe] ¥ wskE Uehd agso|,

T 14+ 3% fEol= (662, PGL, PG2)E 712t #E 5=7F 150 mg/mLe] ¥ %5 10 mM HEPES buffer (pH 7.

4)o] =<2 ¥ 1 mm pathlength cellol ¥ & Jasco J-715 spectropolarimeter (Tokyo, Japan)ZE ©]-&3}<]
190 nm¥-E] 300 nmAFe] 2] circular dichroism 2= E&Ho|T},

=3
EH]
=
=
(2]
c
Q
b
c
— 800
800+ Zn oz
B 700 C Zn
700
600 PG1 only, 600
2 Na' K' A" Ca”" Mg™" Ni*", >
2 500 Qoz'Mn"{Pbb, Ag'and Cd” ‘D
8 4001 = 1 5
= =
= 3001 / £
200
100] /
04 T T T T T T+ T T T
400 450 500 550 600 €50 A0 450 500 550 650
Wavelength (hm) Wavelength (nm)
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k1

F1

F1

¢
NS

g
3

e

Intensity

Intensity

Intensity

Intensity

600 4

500 4

400 4

300 4

200 4

100 4

450 500 550

Wavelength (nm)

800
700 |
600
500 -
400 4
300
200
1001

N

450 500 550
Wavelength (nm)

400

600 650

450

375

300 4

225

130 -

450 500 550
Wavelength {(nm)

400

650

T T
500 550

450

Wavelength (nm)

650
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600 - -\.
500 - \
- 400
=
7]
@ 300 { \
9 \
£ 200+ \
100 \
\.‘\.
0, . . et =
0.0 0.2 04 0.6 0.8 1.0
_ 2+
Mole Fraction of Cu
600
500 | . /-/. \.\
A
400 ra \
> /- A
a0 [/ \
c %
8 200 AN
E w
100 - \
0 N
00 02 04 06 08 10
Mole Fraction of Zn>*
500 -
./
400 / o \
2 300 . "
2 - N
E 00 " =
2 \
=
= 100 B
| |
0-| .
00 o0z 04 05 08 10
Mole Fraction of Zn"*
|
400 + \
300 5
-
=
2 2004
£
100
\.\_
S
o4 "R maaag
0.0 0.2 04 0.8 0.8 1.0
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EH5
3504 |—=—5uMGG2
§ uM GG2 +5 M Cu™ ./-/
300 | =
l/
2504
2
5 2004
c
D 150
£
1004 o
50 /"/
p— N 1
0 T T T T T T T T
3 4 5 6 7 8 9 10 1 12
pH
800 | —=— PG1(5uM) e
—e— PG1+Zn(ll) (5uM each) g
PG1+Cu(ll) (5uM each)
600 —
— |
2 ./ A =
9 400 ] 7]
s c
) / [
kS " =
= 200 / r =
Q;lg,g—ﬁa_/», —A he— i
o_ T T T T T - T 3 T - T
3 4 5 6 7 8 9 10 11 12
pH
R=y )
[ lelel

GG 2+Cull)
G2+ Other Metals
[ GG2+0ther Metals+Cutll).

ZIHSd 10-2009-0097704

1000 ~
—8—PG2 (5uM) 2 S
—e— PG2 (5pM)+ 5uM Zn ()

800 /

o
600 - ‘/
400
-~
200 - @ ./l
—
.s—’._./
0+ T T T T T T

9 10 11 12

& o

&
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k
N

k1

F1

rE
53

e
)

ZIHSd 10-2009-0097704

[
[ req+Znii
-+ Other Metals
[ Pe4+Other Matal+Zncll
300 4
800 o
700
g00 ]
B s00]
& ]
£ 4004
@ 4
£ 300+
200
100 ]
a
1 — . ..
.
Qavﬁ\&@v@\ﬁﬁaﬁﬁé@&@go@@@@@f
EF G2
P G2+ 20l
B G2 Other Metals
[Or @ 2+0ther Metals+Znill)
200
B
oo
200
2-530—
g 400
3 200 -
£
200
00 4
il IR - . ; : : . : . : :
& & FH® PSS eSSy
Name sequence metal ion K. Value 1:1(M™) Error %
GG2 Dan—CGGHGGE-NH., Cu (II) 4.9x10°® 12.5
PG2 Dan—-CPGHPGE-NH., Zn (I1) 6.0%107° 14.3
PGl Dan—CGGHPGE-NH., Cu (I1) 8.3x107" 14.5
PGl Dan—CGGHPGE-NH, Zn (I1) 1.13%x10° 14.4
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S.No. Sequence HPLC Retention  Calculated Observed
time (Min.) Mass Mass
GG2 Dan-CGGHGGE-NH2. 275 848.48 848.60
PG2 Dan-CPGHPGE-NH2. 25.77 928.26 928.79
PG1 Dan-CGGHPGE-NH2. 22.37 888.24 888.47
S.No | Sequence HPLC Calculated | Observed
retention mass (M+H") | mass{M+
time{min) H*)
PG1 | Dan-CGGHPGE-CONH-PEG-Resin 2422 888.24 887.92
PG2? | Dan-CPGHPGE-CONH-PEG-Resin 28.07 928.26 927.90
GG2 | Dan-CGGHGGE-CONH-PEG-Resin 20.97 848.48 848.60
600
550 &
A Zn (i
500 \Z-\ a
450 - ) "‘\1
400 - / \
J \
%" 350 / \
300 / '\
17 / \
200 / N PG PS Foci
150 / AN E\ resin
100 A o
50 - 9 3G
bl __Cuinp__

400 450 500 550 600 650
Wavelength (nm)
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EHI3
500 4
400 +
o ]
=
W |
b 300
o -
el
£ 200
100 4
0 4 = T T T T T T
400 450 500 S50 600 650
Wavelength (nm)
EH14
10000
o
o
£
- 5000 -
e
=
&) 0
[o) ]
ar
=,
?5?45000_
[
=10000 -
I T » T 3 T ¥ T ! T » T
190 200 220 240 260 280 300
Wavelength (nim)
AdE=E
<110> INHA-INDUSTRY PARTNERSHIP INSTITUTE
<120> Fluorescent peptide probe for selective detection copper or zinc
ion, and preparation method thereof
<160> 13
<170> KopatentIn 1.71
<210> 1
<211> 7
<212> PRT

_17_
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<213> Artificial Sequence

<220>

<223> peptidyl template of peptidyl fluorescent chemosensor for copper
or zinc ion

<400> 1

Cys Gly Gly His Gly Gly Glu
1 5

<210> 2

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> peptidyl template of peptidyl fluorescent chemosensor for copper
or zinc ion

<400> 2

Cys Pro Gly His Gly Gly Glu
1 5

<210> 3

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> peptidyl template of peptidyl fluorescent chemosensor for copper
or zinc ion

<400> 3

Cys Gly Gly His Pro Gly Glu
1 5

<210> 4

<211> 7

<212> PRT

<213> Artificial Sequence
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<220>
<223>

<400>

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

4

Cys Pro Gly His Pro Gly Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

5

7

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

5

Cys Gly Pro His Gly Pro Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

6

7

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

6

Cys Gly Pro His Gly Gly Glu

1

<210>
<211>
<212>
<213>

5

7

7

PRT

Artificial Sequence
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<220>
<223>

<400>

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

7

Cys Gly Gly His Gly Pro Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

8

7

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

8

Cys Gly Pro His Gly Pro Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

9

5

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

9

Cys Pro Gly His Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

5

10

5

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper
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<400>

or zinc ion

10

His Pro Gly Cys Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

11

5

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

11

Cys His Pro Gly Glu

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

12

5

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

12

Glu Pro Gly Cys His

1

<210>
<211>
<212>
<213>

<220>
<223>

5

13

5

PRT

Artificial Sequence

peptidyl template of peptidyl fluorescent chemosensor for copper

or zinc ion

_21_
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ZIHSd 10-2009-0097704

<400> 13
His His Pro Gly Glu
1 5
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