©
2020 2022

Redox reguration of self-organized peptides

WAKAKO, HIRAOKA

3,100,000

This study aims to diversify the structure of peptides by controlling their
self-assembly with metals, and to control the binding and reactivity between metal centers and
redox-related molecules for applications in biochemistry and medicine. In this study, we focused on
the binding properties of peptides to metal ions and attempted to clarify their affinity and
conformation by CD and ESR. In addition. We also attempted to elucidate the possibility of
metal-binding peptides as redox regulators by attempting to react with various redox-related
molecules. In addition, the effects of metal ions on protein denaturation were examined using prion
and amyloid peptide chains that show specific denaturation by metal binding, and the effects of
metal ions on cytotoxicity were also evaluated.
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I WT=_TF R, 7 U A2 (PrP) ©7 2 BEEY] 60—91 OfEikix, 87 I / Fehid
SN 4 FHRVIREND A7 Z# U E— h EMETN, Cu*DfEET A e LTHLTWD, A
JECIE, 2D 8 DT X/ kS (octapeptide) 5Bl D 1 D& Lz, &5, PR T
HY, Cuzté OFEEENLTH S PrP93—102, S 5122 @ PrP93—102 OEH|HF D 93 % 94 F
DTV (@D ET T = (MICERLTZ_TF K PrP93—102; 93,94 GG/AA i L7-, ~7
FRIEZTATT 7 )P —RAT Y N AZEREE L LAF L,

H CAHRR b~7"F FOHEAEEHOEE L HEEZALOfEY . ~7F FMEHOBREAIZ XL 5 2Kk
BEDOEAGIL, CD A7 MVOSRAEIE O LIZ L » TR L7z,

H ML~ T F FICB I 2BERMUCEIORA . SREAR, BIOERBHEA LT 8
DR SNAKFEDO L Ry 7 AT 52 MIGSE, @GS F FEOKSEERRELT-, KIG
DOFAMIZ X, Bk A b L 2 AEFERIK, ESR-spintrapping 5% % AW TG E D E BT
FHEE LT, F7o. L VFEMAREEEEETOE L TOMREEZHERT 572012, SOD FEEME. &
27 —EBEIEME L Ny 7 ABEO S FEEERIEESEOR M bR T,

NTF PEMRBETVOMS. . GRS L DFROEEZ RS TV AT F R T I
A RXTF REEHNT, BEAESR - KRS TOEANZITV, ke, AN ToEERER%E
i L7,

4. HAERARE

octapeptide ~D & B ATES .  octapeptide — Cu #&5K 2 ik & ¥ 7-30EHT Nizt, Co2t, Zn2+,
Mn2t, ZMz, CD WEEIT-o72, ZOFER, Nizt, Zn2 %1z 72 EHZH VT 600 nm LD
v —7 O SN L(Fig. 1), Niz+t, Zn2t) octapeptide — Cu DA E DL EMEIC B 4 5
ZTWHLZERHBLNE ST, SHIT, ZILHD&EEA A 7 octaeppetide — Cu $HE~5- 2
LEBTRESCpHIZ L s TEMT HZ RN E 7257, (Fig. 2).
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Fig.1. octapeptide — Cu $f{AK & Zn2t & OFEA Fig.2. octapeptide—Cu $£1K & Co2t & OFi S
\ZBiT 5 pH D%
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ESRAEV b T v TiEERW Fig.3 PrP93—102 \Z&J@A 4> &M A7z CD A~ kL
7= Octapeptide-& B IRIC L 5

ROS A DHIE -

A b7 v 7HIE LT 5-(2, 2-Dimethyl-1, 3-Propoxycyclophosphoryl)-5-Methyl-1-
Pyrroline N-Oxide (CYPMPO) (=[HBSET3) & AW o SR A E D b7 CIRAE,
ESRHUIEH 77 v hEALIZE L., FIETESRAIE (HAEF, JEOLJES-RE1IX) %#17-7-,
ER%E Figd lR Lz, RTHRAELTWHOH #EREL, 77 7{b L7z, Cut H0: DFETIE
T2V b UROSIZEY b OH TV NELSAERT 2 B2 BT, EBRIIT Cu Ak LY i L
TuWz,
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Fig.4 Cu2t, H202, Octapeptide ® ESR At T v B J AT kL

Octapeptide-&JEEE R DOIL~DFZL . Octapeptide-%Fl4:JE (Cu2t, Zn2) $&AL
TEVERR R A I 2 TR L, M2 e+ 5 2 & T, RN TORRBIZHT S
Octapeptide D& 2B H 02T 25 2 & 2l A7z, & NME#EME B MFHIIE PLB-985 HifniX
10%f4- B2 MmyE (Fetal Bovine Serum : FBS, Bio Sera, Mexico) % &1 RPMI-1640 5%

(Nissui) THERFL 72, HMAKICEEME L 74 B, H202, Octapeptide, Antennapedia ##
& Octapeptide #, XD KL 5 IZHAADE T RPMI-1640 £ 0z, Milaz 2 HiEA >
3?:1“\~ FL7z, EDI%, fﬂiﬂ@#éﬂ( AT E TR A RE L, MR 2 k7o,
R FE R XA R EE D ALER R FE |2 38 1T D Mfask 2. BB O MIfaE X3 o EIA & L CTHEIY
L7z (Fig.5,6), Fig.5 10, Cu2*®4LELZ Octapeptide Z Mz 723854, Cu2tHM O & [FIER
OMIPEEFER 2 R L7 Z E v, Millest Tk, Octapeptide 1% Cu2t DM EMEIC T L T %
Bz ERENTZ, — T, Antennapedia & & Octapeptide Z/1x 5 &, Cutiz kb
a2 B S 7= 2 & 05, Octapeptide XN T Octapeptide-Cu2 8K 2 {E5 Z & T
CuHlZ LA Mfum 2l 5 Z &R &7, Fig6 L V. Octapeptide B THLEL L 7=
e OAMBEE TR Zn2 R ORGSR =R & i U CHERZEITR N o T,
Antennapedia #& & Octapeptide TULH L 724556 OMIFHEFERIT Zn2t BUR O HIFEER L 0 &
HEIZEML 72,

PLEDG | Zn2Hiz K DX, AN T Octapeptide-Zn2+ 85K 2 ED = & THIE L= & &

bbb,  AEIE MY L7 SEIOEBREO NV Z R L, =7 — = IHERER AL LT,



(*p<0.05, # : p<0.005)
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Fig.5 Octapeptide & Cu2*DOffifld~D# %  Fig.6 Octapeptide & Zn2*Difia~DF %

HH R EEFE AN SEBR T, MENIZE W T Octapeptide 73 Cu2t & n7 5 Z & T, Cutl
X AMIRREEEN IS SN Z ETR STz, S BIZ, Cu2td& He021C L 2 ket 2 Hiil
LWz &n, CurOffifladttix, Cutd HeO: DKL ERHTHH D EEH THRNE
ORbHHEEZLND (Figh), £7-. LA Octapeptide 73 Zn2+E L, KW %< D
MfREEEAE T D Z EDNRENT,

ESR AE > h 7 v v 73 TiX, Octapeptide & Cu2t, H20212X % OH 7 ¥ 1 L%
EEMENDT, TIUT L > T, KUSICEIT D OH £k & MldD 3SR & ORI EN 7R
W DR ST,

TV A& RO Octarepeat fHIEK & Cu2t & ORI CTHLY 52 $EAHEE I X HEEFEIE &
HIZEDHERINTEY, ARIOMNZETH G I 7 - 72 Octapeptide D& ¢, SEIAEE
ERRL QWD DD, Fo, MEOHIELY . TV A X EITAIBEN Fe2t
DEZ—EIHED, b LIL Fe2rOMaNI Y iAA ZRHET 2B ZFF>Z LS T
WBHZ ENE, FerDGA LRERIC, TV A X BT CutE s 52 8T, #l
FAPNIZB W CTIRENZ 72 > 72 Cu2t O &AM L. Cuzhl L DM E i & (R 5 1%
RENDH D Z EIRBI N,
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