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Some copper oxidases bear the cofactors which is generated by
post-translationally chemical modification of the corresponding amino acid side chains near the
copper active center. If such unusual cofactors are able to be formed on the small peptide and
proteins, they will be promising tools for the modification of protein and the direct observation of

the labeled-proteins in the cells. In this study, we have prepared rationally designed
copper-binding peptides and proteins, which can induce the organic cofactors by posttranslationally
chemical modifications. The structures and spectroscopic properties of the generated unusual amino
acids were examined by several analytical methods including MS analysis and UV-vis spectroscopy.



B X C—19, F—19—1. Z2—19 (Jtm)

1. WFZEBRAAE S W D5

B R RN S 2 HIEOBIRIIRIZEERFEDO — > ThH D, Ef#Ihi-¥ v
PRI IIRIET DT HIECRIBATEE L 720 | FPEMRFE O E &, FHILERICB T 2187 g
IR BF 7R 2 R, SRS AREIC /2D, £, IHE T /e v /78— F A v MooyEl &
NTWAAEMIAAN T, AEIERTIEEDZ LR8N, \Wo, EZT, EOLBWEFELT
FERE L CWV\ DD Z RIS D Z L3, B2 AMmBROBEMIC W T EE RS E LT
HEHENTWD, TOEOH, WINCAEREEZ R - ETEREIT OB BB SN NERA
FO—2THY, ZOERTH FXTF RIHTEL/NEL, bE b2 R8I AL
EEEEZ W, BE., 20X RXTF REZE h—7L LTHUERR ETIERT D ik, T
FRORDVITHER X R B RE B T 2 X E A L. 20X 7R LT
RIHEET D7 a—T7 T2 HWTERT D Hik, 47X 078 LTHBHICEEZ R
T X R E B n T LR EAE T D HERD D, EH~DEBEEZ D X TN ETH
IENEWIEERL, 10 BELTORTF RTEA - &0 F. b L ATERE OB WA
T NER S AU EAN SR NI S 5,

2. MHEOHM

AWFFETIE, R LD 2 T IERRICH 2 5 BB a2 e/ NRIC LTc 2 7~ TF RIC
KDz Ry Eif#E BiE L. BREOITER SN D MR T7 28 L ERETEOmOAKS T
ZFF o7 N K7 F RORFEEZERN L, &BFASTF FRF 7 HenT, 20k
HTEIRIC KDALY B BSOS & Hil L, B L EM 2 3k L CRREMICER S D
Bl ue 747, INART AT Efiole NI T XTI F RRF R EORFEIT 12,

3. WD HE
SBAEAENAL & U CEx LT N-term

R IZ 5 A 9 %5 ATCUN(Amino :
Terminal Cu(ll)- and Ni(l)-binding ~ EAMASCAN

Motif) il 1](X1-Xz-His) 245 T~ & 0D /)N X1-X-XzoeeeX,-Xse e e-X4-X7-Xg-Xo-X1g-Protein
ShEBmAEZ VAV HCERL /N

2o HIFTIZMBP # 7 Bp L R, O o X TyrXeTyrXio-
DN RKIHlZ Z BRI E S S O NZ--2N N—T8| X, Tyr-Xg-Cys-Xio-
Xi-Xo-DELHN 2 28 2 T2 2 Bk & Ni R N/M%N;‘\H -Tyr-X7-Cys-Xo-His-
7o —2FHWTCEOMAE L Hy, < I Tyr-X;-Tyr-Xg-Met-
Mo SRR MR RE L2, %# T N TyrXs Trp-Xo-Tyr-

N7 2 R HOPNECAEL Figure 1. Design of tag peptides and proteins.
DRFRIRT X BRICHOW T H BES

ATV KV IERIZRERE T IR ORESE

ZHAE L, TORSHEMIZE R S TRz T 7,

4. WFZERRR

SIEFEAWALE LTS L=y b A A 2xt L CRIMIZEE &3 % ATCUN(Amino
Terminal Cu(II)- and Ni(Il)-binding Motif)Ac8! (Xi-Xo-His)iZ35 H L7z, ATCUN B#ix b U ~7'F
RORETHEBEA AN LT mM-uM A —F — OB ER 2~ Z Lo Ttng, &
HIZ, # U7 EO N KIGISEAINTSA THREOREREN WG ST\ 5, 72, ATCUN
kU RTF REISER TIE DNA B LRYINHEIE 2 7R3 2 L b HORILEEZ b AbE b &
EZbND, T 1B 10kDaf2fED X X~ )V h—AFEG X 237 B (MBP)D N K
SREH Bl D ESNEFA L, MET 74 ~—IEICLD ., TV HLTA4T 7V —E{Ek LT,
ZFDTA 7T Y —TIEEH L2 R % B ERFEE I T E%, 7/ E— b&fiLNi &7
70— 2AfEE AW T, &BRMEAREEZ L ORI D T & v 7 2Bk L=, Hf&HIIZ SDS-PAGE |
TV KBS B HI28 10 BEBI S iz, 725 u 7 BRncid PR Sz X9 i ipniE
DT 2B THDET AT XU E S AT A VN AS TSI HERR Sz, — 75T, BTl
RNT R EREREE D AL DA, RN & L COBREN I Sz,

ATCUN BdANE OBIKIEIZ —H>DT I Via AL, ZOMAEDELMAMELZEZ D Z



LT, Fuav A A~v—0FRERTF L, £7. GYGYG & YGGYG O _FEHD 7 F K% [
IR L, iR chrTurr—E 2 HOCTBILNIS 2T o7z, TryF—BiETFe a2k
WL, E U7 R—r"% R—o3% ) Vb3 5%, Tuvra2ag_X7F Nk LTS LTzt
By ENONEBL, ¥ F— "B EIND LSS, MStk, X7 F FRRITRS 26 L
TWheleh K7 a~ N 7o 7 4 —IZL o TR LI E Z A, KL ENTZATTF REB L U4
BHEENER SNTE=XTF R &SNz, £2 T, @BHEAEHA.0O ATCUN EF—7, U h
—. BN TH D GYGYG O SN DT F REAmk Uiz, #ix 4 S BNz 5K % ARk
SE, TAINE UEE AEBINZ NG ESET-, o h—Foifd Rz e B
bNDEXTF RO MS A7 FARELN., GYGYG LR EENVBEODEAE LR LTZ, Zh
HDONRTF REHWT, pH R4 A VBRI BT 2 SR RROE AN DWW TR b 21T 2 729,
RISS&taREt Lz, BrAlE LT REX AT I 00T ZAa /L e rigids v s S ',
FERE LTy v A A v —DRIFBETAIOEE CTRES LT D EBNbho Tz, T2, RIE
rua< 777 4 —HWTHEE BRSO THRIBLIZEZA, TrI VU A~v—, LIRS
JFEFAI(+16, 323 SNz, ThODOFRRLY, Fri X f~v— Fr - F—r3
R— A <= =D R S T,

25.0
1
Val
18.4
2
14.4
His (% 108) Marker V D T S

Figure 2. Structures of the (left) and SDS-PAGE analysis (right) of the mutant.
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