de novo it R U XTF FEHW=H HESRA 4 @R v 7 ROMESE

1. 5

INETRTF RLEOBLEIG de novo i% &t
WXV, KR TLEE 7 Z A8 coiled coil i1 % E
KT 2RV F RBELOERBRESEA A HE
EJRA A NI LT A coiled coil # 1 & T2
T BRI XTF RORFM TR TE Y,
F72, bihvbhix, A7avc7 MBIT5 17
FEEORE L LT, NIEA A o imed TR M <
BT DEER Y T T R X D coiled coil HTHL
T T INRORES, 705 ONT coiled coil FEXETE
REFICB T AR Y X7F FH EO®EYE R ——
VA A R A S I Y S el WPy 41
(FRETB S &#FH LI NS A7y
AT DOWEIZONWTHRE L, ZoXH7k
de novo iREHZ L D KIEHER Y RXTF FE 7' m—
T ULTEERAA BTV RAT ADREE
FlixZhETIZIFEAERESNTWRNT &
no, K7zl MIBITARIYRXTFF KT
U T VRITERRNICE T DEREAMES N
7 G ORETE EFEREOBIRIC O W THIR A S B
D721 T2 <, “Green Sustainable”72#EH L 5
ENERR A BE AT o AT A ORESEIZ K& < FHik
TEX52HDLEZLND,

AETIX ISFEEDORE L LT, Hi-lcsks
L7zR Y RTF RoOEEEEFH L4 B3
EERA T URIRE L v T ROREEIZHOWNT
WET D, MTHEGEA A IXZ D LIEBICK
SRS EL F OB 03
LDl BT MRI &AL RNA MK i
OfRE, & L CTH > OIRRIEE & Vo Tz B~
DEMALRINTWS, ZOLI RS D, K
Yl MIBWTHERINICED TWAH A 4
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YRTFF REFEFHBILOFYy T 72V E— 3 v
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AR THEHALIZARY XTF Rix3 T
Rink amide #f5 % FV 7= Fmoc EFHIEIZ TAK
L7=, & L CH#X Sephadex G-50 & FHv 7=
AWy e~ 87T 74— LT YMC-Pack
ODS-A 77 7 A (10 mm i.d. X 250 mm, 5 pm, YMC
Inc., Japan)& W o mifkik 7 v~ 79 7 4
— Lo TUTo T,

2. 2 HZAEHCDARRY MLAIE

CD A7 R VHITEIL JASCO J-820 43 3t %
HHLTITo72, X CTOREREHT 10 mM
Tris-HCl SR @RI L= b o= Hy, B E
0.2 cm CHIEZIT- 1=,

2. 3 HREARY FLAE

WG A R VIIE T HITACHI F4500 2
DHIEFHEZHEH L T o7, TXTORIER
BHZ 10 mM Tris-HCURE R IZEfE L 726 O %
VY, BLE 1em TRIEZEIT- 7,

3. BWRLER

3. 1 #HLIEEREA I HEE coiled coil /R
RITF FOKE

AW THWEZR Y XTF RO 7T 2/ BREC
%1% Fig. 1 12773, Pepl X EE(K)KIAAI (efgabed)
DTT 2 EREIEOME Y R LR X - THERR &
NTND,Pepl IZBWT aB I WNINIEIZIE Il
NDEEBSNTEBY, TOY v =Rk 5%
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coiled coil & # U HET L THDH >, *
7z, Pep2 X Pepl 2@ @A A U #EGHLE LT
D His A5 LIz DT, &FA 4 &0

1 2 3 4
r 4
efgabed efgabed efg a bed efgabed efg

Pepl YGG EEKIAAI EKKIAAI EEK | AAl EKKIAAI EEK GGY
Pep2 YGG EEKIAAI EKKIAAH EEK H AAl EKKIAAI EEK GGY
Pep3 YGG EEKIAAI EKKIAAA EEK (c1a) AAl EKKIAAI EEK GGY

Fig. 1 Amino acid sequences of the metal ion
sensing polypeptides used in this study.
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Pepl 12X LT, 2d 073 X 3a ook ZE AR Bk
MWaT7OARZTENE bbb L2 E&ERLT

o 7, HHEERA AL LTESA A
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72, Pep3 'O GlalZ L A4 HHEE R A 4
~OENLZEHE) & coiled coil &AL & DBAFRIZ
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prré%#ﬁLtoﬁg3imﬁ4ﬁyﬁf
T C?D Pep3 (ZB1F D a-helix &R RO FIE &
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Fig. 2 CD spectra of Pep3 in the absence (0)
and presence of 80 uM of metal ions (Eu’’(e),
Ni*'(a),Ca’"(m)). The measurements were
performed in 10 mM Tris-HCI buffer (pH7.0) at
20 °C. The polypeptide concentrations were 40
uM.
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Fig. 3 pH dependence of the structure of Pep3
in the presence of Eu’" ions (80 pM) monitored
by CD spectroscopy. The measurements were
performed in 10 mM Tris-HCI at 20 °C. The
polypeptide concentrations were 40 uM.
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SO, KEEFIZBIT LRI RXTF RO
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74— LiéPw3®%@“ﬁ%ﬁoto%®
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L EOFRER & ARWFE TR%ER- & B L 72 Pep3
WA AR A A (Bu’ A A ) B RIREICER
L CLE 72 Z AR coiled coil &G A KT 5
ZEWRENT,

3. 3 HiFERAAr0EXEIIVT
ICAFERURTFE7Z7RTILRDEE
RERREH TSGR AA BT~
BT 5 LT, & LHEGREA 4 ORihEREH
DVIEAR Y RTTF RoEEE k& b s &

B2 EBBERAXRTHD, TIT,

PIVHOIT = A coiled coil #1E D BRI IZIL
RINTmTEO L EBLFMLEit s
VUTIER LI, ZORDIZ ZFEEDOKRY ~
7' F R(Pep4 1 LW PepsS) & FrllICEET - Bk L
7-(Fig. 4), Pep4 3 X O\ Pep5 13 Pep3 & EF— 7

1 2 3 4
4 r
efgabed efgabed efg a bed efgabed efg

Pep3 YGG EEKIAAI EKKIAAA EEK (a1a) AAl EKKIAAI EEK GGY
Pep4 YGG EEKIAAI EKKWAAA EEK (Gla) AAl EKKIAAI EEK GGY
Pep5 YGG EEKIAAI EKKAAAA EEK (Gla) AAl EKKIAAI EEK GGY

Fig. 4 Amino acid sequences of the lanthanide
ion-selective polypeptides for fluorescence
sensing.
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PRINWICERT 2D TH D, D ZAKEH
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URTF ROWEZEIZON TS 7200
CD A7 MVHIEZ1T > 72, Fig. 5121% Pep4,
Pep5, Pep4/Pep5(1:2 IREW))D CD A7 L%
AT, BBRAACARETTEIVTADORS
random i Cdh 72, —JF, Bw'A A UAFHEF
TlX Pepd/Pep5(1:2 IR AT 5\ T a-helix fiE
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Fig. 5 CD spectra of Pep4 (squares), Pep5
(triangles) and Pep4/Pep5 (1:2 mixture) (circles)
in the absence (open symbols) and presence
(closed symbols) of Eu’" ions (80 uM). The
measurements were performed in 10 mM
Tris-HC1 buffer (pH 7.0) at 20 °C. The
polypeptide concentrations were 40 uM.
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Fig. 6 Analysis of the eluted fraction of
Pep4/Pep5 (1:2 mixture) in the presence (®) or
absence (o) of Eu®" ions using Sephadex G-50
column. The elution was performed in 10 mM
Tris-HCI buffer (pH 7.0) at 20 °C. The arrows
indicate the eluted position of the standards,
Pepl in 10 mM Tris-HCI buffer (trimer) and
Pepl in 6 M guanidine hydrochloride solution
(monomer).



ULEDOREEN A SR A A DEtt
VUV TIIHEE Z BILD Pepd i PepS=1:2
D = A coiled coil ~T T AEIEN Eu'' A A 17
EFNTHETELZ EMRENT,

3. 4 HiFEBRIA 0EXEIIVT
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B &z, ZoEE Bo Hk LfEBERO
HBHHEFAOHDTH -7, 723, Em=619nm
2B D AT S VRIE OFE R, 280 nm f}
e —7 DER SNz, 2D ORERIZIEK
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Fig. 7 Fluorescence emission spectra of
Pep4/Pep5 (1:2 mixture) in the presence and
absence of Eu®" ions (80 pM) with the excitation
wavelength at 280 nm. The measurements were
performed in 10 mM Tris-HCI buffer (pH 7.0) at
4 °C. The polypeptide concentrations were 40
uM.
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