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Copper is an essential trace metal involved in the active centers of various metalloenzymes such as
cytochrome c oxidase, superoxide dismutase, and tyrosinase. However, copper produces free radicals
by unspecific oxidization reactions, when it exists in free forms in cells. Therefore, strict regulations
both quantity and chemical forms of copper in cells are essential. CTR1 (Copper Transport Protein 1),
which is a membrane protein that controls the intracellular copper transport, has been identified in
Saccharomyces cerevisiae and human. However, the functions have not been revealed. Therefore, to
clarify the mechanism for the copper transport systems on the cell membranes, we did cDNA cloning
of the cell membrane copper transport protein of Wistar rat, which is homologous to CTR1. rCTR1p
consisting of 187 amino acids showed 91% homology to human CTRI1p, and found to distribute in vari-

ous tissues from the results on the expression of mRNA.
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L, $TIT Saccharomyces cerevisiae® Rt FICBVWTRESATWS, LaL, FOBEIIOVTIR
FEHELPCERTV RV ENE VW, —F, EEFARFRFEEINVEHME L THMOA TS LEC
(Long-Evans Cinnamon) J v b % % B 7= MIBaPSI#I% > 2 7 2 2T 2 B4 BRI AT T 257,

TR, MR EToOMBm%EEL RET 5 BT, CTRICHRAEDD 5 Wistar 7 v b O
HaEsi% Y VSV BOCDNA 7 0 —= v %479 L &b, FREEICHIT 5 mRNADOEREIZOWT
bRE L7

x B MR
MR (rat hepatocyte cell line) 1 10% FBS (fetal bovine serum), Penicillin G (10 units/ml), Streptomycin
(10ug/ml) 3 & U Gentamicin (10ug/ml) % &t DMEM (Dulbecco’s modified Eagle’s medium) T8
Lo TYMNIAT IV =D HDAY ) —= 721k XL 1-Blue MRF’ strain & SOLR strain
(STRATAGENE#) %R L7,

X B &

1.cDNAYO—-Z27
1-1PCRY7O—-Z=27

M-cell % & AGPC#:12 £ ¥ total RNA i L, Oligotex™- dT30 (super) (TaKaRa) 2 & ) mRNA %
FEEL L7, lug ® mRNA #8802, First-Strand cDNA Synthesis KIT (Amersham Pharmacia Biotech
#) &M\ Oligo (dThs primeriZ & ¥ 1A DNA Z &8 L7z fER L7-cDNA 288l & L TRT-PCR
v, ZORISTE SN PCREW ### & L T nested primer % V272 PCR1T572c Nested PCRIZ
IhBON-FHEENS354bp DN Y Fid, pGEM-T vector (Promega #t) X7 a—=v7L, ¥—7
IV A7
12 29 U—=22T

PCRZ 0 —=v 7 T b h7:354bp D DNAMI K % 7~ ¥ 5 7 F 4 Kikiz & b, [¢P1dCTP (925
MBq; Amersham Pharmacia Biotech #) TI~WtL, hik7a—7& LT, 7 v MiicDNAJ A
75 V) — (Stratagenetl) HAZ Y —=r 7 L7z, |
1-3—JI2V2R

¥~ 7 vk, ABI PRISM BigDye™ Terminator cycle sequencing Ready Reaction Kit (Applied
Biosystems #1) #H W THE#R L, ABI PRISMTM 310 Genetic Analyzer (2 & U f##T L 720

2. BHKICH T3 CTR1 O mMRNARIRE

2-1 Northern blot &

Wistar HEE 7 v b (12 3B4) o (B, (OB B, FFI, W, B, B, BE) 25 AGPC
X DM L7z total RNA 10ug 2R VAT IVFE FCERLZZ15%7 #H— A7V TERKB Z L2
B, FAQYAYTI VN T VAT LI
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DX YT TP THEME S NV L72DNA 7u—7 (rCTRI coding region) T/NA 71 ¥4 X &
#, XB714IVLIZERLL,
2-2 RT-PCR %

Wistar it 7 v b (12:84) O&WES S AGPCHAC & b flil L7z total RNA 2ug A 5 1484 cDNA
AL, ARBUSE (15u) OI/10B%5 Y FL— 1 LTCPCRE4T o7 KIGHTH, 15%7 #u
—ABRKEL, =F TV ATOTAL FTREB L,

BREEE

PCRZU—= 72X )13 56N72354bp DDNAKT ik P CTRI E HVWHAMEZR Lz ShE 7T
—7ELTTY MECDNASA TN —=HBH A2 ) ==V 7 24T o 72455, 1423bp D cDNA 7 10— 38
Bohi, WA ZD LICTFEINET IV BENZISTHTOT I/ BISREY VS2ETHY,
v CTRIp & 91%DHRAMEZRT Z LA H o7 (Fig. 1)o L722%5> T, Z®cDNA # rCTR1 (rat
Copper Transport), % > 7327 8% rCTR1p (rat Copper Transport protein) & &% L7

rCTRIp DEEFI2 5 N (1-64) HBICEAF 32V BITRAF I VIS ETNTVEZ L0
Molze T2 ¥a— 22X BBUKERTA2S, rCTRIpIZIE 3 # AT D membrane domain (amino
acid 66-84, 130-151, 155-172) HHFEIET 5 2 EAVRBENTZ, AFF =V BL P AF IV U HRA~DY #
YFELTHIOR TR ZEY, BLUKCTRI 21 Ui &3 2 MEE S ¥ 32 B o N KA
BT HE SN TwB IV ZET 28, COERFMEMIET 28O TH L EHE LT

Northern bloti# (data not shown) ¥ X O°RT-PCR (Fig. 2) O#%, rCTR1® mRNA Z&EM9IIE 1T
HBN, 7v FPOFWHRIIHEBELTOE I ENTh ol FHICHE, MERHEETORBRENSE L, L
R PR T A B IR VR RERB SNz FFBTT VT I RV rI5 A3 00 L) e B~i%
BWELTWEY ORI EPEARENTVWEIERENDS, ThODBBETRIANEENSEL 2oTw
5T EPRBEEINT,
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Fig.2 Expression of rCTR1 in the tissues of rat
Marker : 100bp DNA ladder
rCTRI1 : 384bp
B-actin : 650bp
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