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Figure 1 The biological role of copper in humans (color online).

TF 7 REIIF R TAE, RS E RN, T, A
ERI8 MR PEAG B2 1 A LI IR T AR e s R G R ST
RS A SR A AR 5 R v ) B A T kAT
T EHMEE.

2 WHELEHPIA RN RIS R G

AW F Gt OBt B AR TR B s R G0R
PESEAE M N SRR S, AR RE N i A i J - AR
P A R 1S AT P9 S A [ T
FE A A0 P R AR S R
BRI 0 B P R AT A 8 O 4 R R i ek,
N THAGTE b B 40 3R A AE T SR B, Bt R
F A A JF Oy — A, T B v A L A A 32 R
FCtrl (copper transport protein 1)5%i {44 & 71, HEi
FHCtr 1 45— W4 85 7 AR R A1 32 % 4m e pa . 4
THENGIMR G 3 B PR 3R Aa Y (1)
WA, AL T4 BT A 4R 2R 1 Atox 1 (anti-
oxidant 1)¥%iz 4B BIAL T =y /K FEAR K P- AU A 2 i
ATPJf§(copper-transporting P-type ATPase, ATP7A/B),
BET % 32 2 8 WAk 2R 3 I 2 4 5 2R 1 (ceruloplas-
min, CP)FIiZ Bt L (lysyl oxidase, LOX)H1, F:4r
S P A AR (2) dHRR TR SR AR AR

1386

C :

555 .

? a redox-active
transition metal ion

«  Copper serves as a catalytic and
structural cofactor for enzymes
functions.

Cancer Cells
—

InCreased copper in the blood
cause cancer cells higher

S

) 43 — i ££18 82 FICCS (copper chaperone for super-
oxide dismutase 1)1 %1z 45 H A B AR 1
(superoxide dismutase 1, SOD1), i F/E NSODI]
B A7 IB0E SOD I 14, M5 B 20 i P4 3ok & 1 8
A H b, 3) HFEBEEACOX17 (cytochrome ¢ oxi-
dase copper chaperone) U 7] LKA B 4% 1z 22 4 ki i
W, FFFEH A2 A SCOL. SCO2. COX11.
COX195: I REA T, 4 &1z R4 e
AL (cytochrome ¢ oxidase, CCO), MiMiZ 5 E L
B AV % e A (EL2).

2.1 HFaEAECL: -S4 T HE ZHHN

Ctrl 72 M P B 380 U L4 o 245 7= B OR <7 1) 4 e 12 2R
H, FEA TR A Sk 551 Al iR oh iz 2
A A Y. Corl BE7E S0 L RE RN L5 3 v 9 B 9
LR ARG N 093 BE RN e AL, AT A T e 3
U P TR SR, e e R R — A B N A
P Ungerifb i) ) o T SR 2060 Cr 1A T 45 4
WL, RIACTUNIFIR =R, AR &G 34 EE
ZEMIER. Ctrl SRy FiN23 kDa, 171902 LR,
B, BAE & HOLE IR 140 B AN 45 3 DL K B A
HCHBE AR ) 134N 5% 2L 2H Al 1 e 5 4 55 1 45 & O i
ORI, 8 SR L AEMX3MEBEE,



FREFRE: B2 2018 4E H 48 % 11 3

TR PIMX3IMBR LR B TRt B A EEE X
(FE13)") 41— 2 Crl i N2 P9, 40 LR o £ 52 4
EASSISHETEET, IR LEE E A Atox]
FICCS, 43 B 5 SR AR B 74515 48 v R Skl 3 4
AL EESOD T . BR b BLAR, 40 i Y 45 e H ik
(GSH)tH AT LASE &4 257, I/ T Corl IR 58 145 25
F1 7 A A AR B U R Ce L 47 s 45 41 B 7
80% LA _b [ 32 ZE e s o7, 4 i A TR R S A A
A FMESE AL AR 15 R I Cr2, S R A
TYHMEEN F. Ctrl FICt2 B AT 41% M & B 1R [ V5 1,
FEHIR NG, #R USBAER =R
JEAELE A b NI, Ctr2-Nu & 4 F B S R 1Y
GERIRIS AT, ORI & HHCHKEK, fEE!,
Ctr 1 N CLr2 76 40 L 7P A3 U AR A AF B, 900 428 o1 40 85 7

. Cytosol

Cu(l) ’—b Cu(I)’

)

B2 R P R i (O 4 ROR BT

Figure 2 Copper trafficking pathways in humans (color online).
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Figure 3 Structural model for the Ctrl Cu’ channel (color online).
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Figure 5 Copper insertion into Cu/Zn SOD by the CCS Cu chaperone (color online).
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Recent advances in copper chaperone and cancer
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Abstract: Copper is a redox-active transition metal essential for most living organisms and serves as a catalytic cofactor
for enzymes that function in antioxidant defence, iron homeostasis, cellular respiration and a variety of biochemical
processes. However, intracellular free copper must be strictly limited because of its potential toxic side effects. Copper
dyshomeostasis is involved in the pathogenesis and progression of diseases including cancer and neurodegenerative
diseases. The uncontrolled accumulation of copper could lead to increased oxidative stress and inappropriate binding to
macromolecules. Most cells evolve complex systems of copper regulation and trafficking to satisfy the cellular copper
requirements and simultaneously minimize the potential toxicity. This review presents the importance of copper
transporter Ctrl, copper chaperone CCS, Atoxl and COX17 for the maintenance of copper ion balance in cells.
Moreover, we discuss recent highlights in the development of copper chelators for the treatment of cancer. Finally, we
introduce the development of small molecules that alter copper homeostasis by inhibiting copper chaperones.

Keywords: copper, copper chaperones Atox1, CCS and COX17, mechanism for copper regulation, cancer, targeted
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