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Copper trafficking proteins have been identified in yeast. Atx1p, one of cytosolic copper protein,
transports copper(I) to Ccc2p in trans-golgi. Recent studies suggested that metal binding site
(MTCXXC) is necessary for the interaction between Atxlp and Ccc2p. However, few detailed infor-
mation on copper (I)-induced structural changes in these proteins were reported. Recently, we cloned
Rahlp (Rat AtxI homologue protein) from rat. To know whether mutation in the metal binding site
contributes to copper transportability and whether the copper binding changes the structure of Rahlp,
we examined complement of rahl to a null atxI mutant strain in yeast and that CD (circular dichro-

ism) spectra on the copper binding-induced structural changes of Rahlp and its mutant protein.
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rahl ¢cDNA OFFREIR % pGEX-2T X7 ¥ —|ZHA L, BFKBE (BL21(DE3)pLysS) % . HEdizifk
L7z @& Y v /82 HE LTGST-Rahlp 2 RBLEE, V¥ FF v E—X2HOTHERL, BHEL-
BAEF NV EE MV ERWTGST & Rahlp L ICHIHFL, # VBRI O 7574 —I24& D
Rahlp ##® L 7. £H4% ? Rahlp it 4-20gradient SDS-PAGEIZ & Y FE L 7=
2) Rah1p NDIRNHES

Rahlp % ImM DTT % & ¢ TBS#& M (25mM Tris-HCl, 150mM NaCl, pH80) 137 C T 2R 1
YF¥anN—va v Ltk 25uM CuCh#Mi, FIC2BCTTIRM A v Fan—Ya v LY RSKRT
%, BB OFIEN L CTBRE L
3) CDANY MIVOAIE

Rahlpbk ZDER Y VXV HEDOCDANRZ PV OFIE L, JASCO J-720WI% v T TBS#E & ik
(25mM Tris-HCl, 150mM NaCl, pH8.0) H125C TfT -7z,

BREEE

Rahlp DEBHE MO T I ) BREF OEALDS, HEEEICLD L) 2B EE2 5220542 H
BID7=®, atxl RIF¥EE FVTERKEHHBERAB % 17> 72 (data not shown). rahl OEIFRER %
pSCWR 27 & —IZHAAA (pSCW-rahl), ZDF 5 A I FDNAZ B\ Tatxl RIEVE B EEWRL 72,
ZERMAK L LTIE, pSCW-rahl-C12G, pSCW-rahl-C15G, pSCW-rahl-C12, 15G$ & UF pSCW - rahl-
K60GIZ & 0, atx] R¥EMEBEER L2, ki HLEMICB VT, BAKE rahl BEERES X 0%
REOETICELTIu=—DORESBD N0 L, SHIRRRE# CId, B4 E rohl BEERRAE
20— DOREFRD b, rahl-Cl2, ISCGHERRAETIIa 0 —OBEIED ONhhol. T
bh, MRAEEREICIERDIpD1I2BITIEFEEDCysAHE L TWB I b ol, #2T,
12X 5 Rahlp D ZKEE~OFBIL, Rahlp 8L URahlp-Cl2, 15GEHVTHRETALI L & L

MTCXXCADEDO#EN L7257, RahlpD ZREE~OHEBIECDANRY PVITX VBEL 72,
Rahlpid GST-Rahlp@l& ¥ > /37 HE LTHH, HRLZ, SHI oy EAHEFTW, Rahlpid s
VB RT NS T 74—k DR L7, 85172 Rahlp i3 SDS-PAGE (Fig. 1) »HHBF LT, #i
E#95%, TFRI3kDaTHD I DG o7z, HERahlpZHWTCDARY FVERELZET 5,
Rahlp® MTCXXC L L D#EA1E, CDARY MVIZELWEEE 2 b o7 (Fig 2A) T4bb,
MTCXXC L8 & DAL, Rahlp D KEHEICE L WHEBES 2 hVwEE 2, —%, Wilsoniiy ¥ /%
SEOMTCXXCLE D LA T L E, HEAHBOY VR EHBENELTH I EFREZIh T
2%, ZOMRESEHE L Rahlp DCD AR P L OFEDE S, Menkes/Wilson i 5 > 7827 B0
CREEWMA LT FRIZ6 5 FIfFFET 525 Rahlp TREND L+ FITH L EVS, BEABUHDEIZ
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LBD0TRBNEERIZ, 2D EHD, Wisoniksy ¥ /32 B & X Rahlp Tit, 78 kKL koo
CDAXRZ PVDBECHPIZEAER OGN o2 TRV EEZ T, 72, HRABNOLTREKTS
% Rahlp-C12, 15G ¥, $Z MR TS CDANY MVIZE(LE 5 2 2d o7 (Fig. 2B). —7F, BETFELFE
BRI X Y% N2 72 Rahlp 8 X U'Rahlp-C12, I5GOMEHBZMEL, W& v N2 BEME OREL%
HARTzo ZOFER, Rahlp IR L TWDH I L4 o7 (data not shown)s BLEDREERD
Rahlp DSEEIZIZI2B L IHEH D Cys " BEETH Y, FRESGEHUAFIMES LK, “kilEsicsE

[(MEFRERME F175 2000]

LWELZRIT I LR BNS UV BNREW%ET 2D TRV DEE X T,

(kDa)

36.5 =

26.6 =
14.3 =

6.5 =i

Fig.1 SDS-PAGE analysis of the purified Rahlp. Lane 1, protein marker : lane 2, total cell lysate ; lane 3, super-
natant after centrifugation ; lane 4, GST-Rahlp ; lane 5, digested with thrombin : lane 6, Rahlp. Two ug protein

per lane were loaded. Proteins were stained with silver staining.

(A)

emmmeesn  Apo Rahip
@ e =sa Cu-Rahlp

L 1

Molar Ellipticity (deg cridmol”)
8
g

200 220 240 260
Wavelength (nm)

Fig. 2 CD spectra of Rahlp(A) and Rahlp-Cl12, 15G(B). Spectra were recorded in 25mM Tris-HCl buffer

(pH8.0) containing 150mM NaCl at 25°C
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