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XU ; Disulfiram;(Meilunbio &#4fi); Disulfiram; Antabuse
FERSRS: MB1892

JREFRHE: >99%, w4l 21 i 35 72 2%

AZEHHE: 56
FEmER: solid
HERER
pE=y C10H20N254
AR 296.54 H4C S
CAS No. 97-77-8 o \|
+ | HaC N S )’L AN
wedt | o AT | PN \"’ "S” "N” "CHj
TR DMSO 30mg/ml I\(3H3
(25°C)
Ethanol 30mg/ml (Jn#)
EEHD | BHERERRTWEN, MR, raesmilinm.
HMgm | AT TR, W SRR ER T EERE.

f&j /. Disulfiram & —/MERVEN QBB AR (ALDHL) #I50], FH TRy ks v, Shigks =2k
AU, 2017 GEHARFERE, E%%TE?EHW-??&TE WHFL K I Disulfiram 7E44 A BERACSE A —
Fi/NG T, TR R SRR 1 NPLA B4 91 5 IR 1A p97 BER45 &, 1At Rl & Fvii) i 2k 78 A K1)
NPL4-p97 B &AM, BEMF A A AET

A WG bl 2 EAK LM, Disulfiram

YIEMR K AR b :
AN i [SREERE T LR />N
FER: v 69~72°C (USP)
UV (1in 100,000) in ethanol refer JP
WM DMSO 30mg/ml; Ethanol 30mg/ml (H#)
AP e, HPLC>99%
IC/EC50({& 1)
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Cell Assay Type C ation I i For i Activity Description PMID
Lines Time
MCF7 Proliferation 72h Antiproliferative activity 20222671
cells assay against human MCF7 cells

expressing BCA2 and

estrogen receptor after 72

hrs by MTT assay,

1C50=0.1 uM
human Proliferation 72h Antiproliferative activity 20222671
T47D assay against human T47D cells
cells expressing BCA2 and

estrogen receptor after 72

hrs by MTT assay,

1C50=0.17 uyM
human Proliferation 72h Antiproliferative activity 20222671
MDA-MB- assay against human MDA-MB-
231 cells 231 cells expressing BCA2

and ERalpha after 72 hrs

by MTT assay, IC50=0.32

UM
CHO cells Function Agonist activity at human 20356305

assay TRPA1 channel expressed

in CHO cells assessed as
increase in intracellular
calcium levels, EC50=3

uM
human Proliferation 72h Antiproliferative activity 20222671
MCF10A assay against human MCF10A
cells cells after 72 hrs by MTT

assay, IC50=10 yM

IC50: (f&M)

................................. MCF7: IC50= 0.1uM (A); T47D: IC50= 0.17uM (A); MDA-MB-231: IC50=0.32

................................. Adenosine A3-R: IC50 = 0.36 uM (\); D3DR: IC50 = 1.08 uM (\)
................................. LHHBTHE (LD50) 41 - 41 - 1,800 mg/kg

................................. LR (LD50) 41 - /MR - 1,980 mg/kg

................................. JHBTE (LD50) HEIR AN 19 - KBS - 248 mg/kg

................................. JHEFEF R (LD50) MR A - /N - 75 mglkg

................................. JHEBFE (LD50) B R E - /MR - 2,600 mglkg

REFESRAE: IR, BB A T

B Sl 5 3 0 S B e

X XA TR AAERET, 60 BT A B AR I R AR 2, A0 U 2 AR AR AL S it 771 o

T % i 8 TR i, AR KL RMUL K, 7 FHERS 40 RS R AR 77 -
Wi %4 nature IV KRB, XU & HI T UM A A BB NNIL, 52 H Al B A i o e
gigifmwié&%ﬂ, AERERIC, Qi sigma 86720, 4 EEFEARU>97 % i e M, AN T A0

H A 3 G 2L 10U £ Disulfiram;(Meilunbio =4f); &SRO EAS S, 5B T esaiginl, i
[ HPLC>99%VA I, 774 IP S5 0T5R, & U ek & shi L6 brifk .

IR e dn SR B U S Eh e AR S5, T R B ORI A B UG . R S5 CARGURBIEH FAD it v
LU, AR ZH O, PR RZEIEN M 1000 205 i

FIRBHER: RIHTRAA, AT A, TR T TN, 2SR .

(]

oA P NI B L, F TSR, WHRATMTUCR, RERRME, H0SSBORE.

o FB A AR AL AR SR AR M5 B, BRI M TR G B ORUR M, L BRI S AR 2
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CERY ST XA B A ML R B

JFFRAR: alcohol-abuse drug disulfiram targets cancer via p97 segregase adaptor NPL4.
CHmi@ R, S EARR, AR TR g, AR D
HOCRE: IR I 250U Gl i 2> g p97 SERC iR NPLA 1 I T il
TR AR MIE ORI DR S A N AR MR R IECE Y (CuET) RERIEDURTENE:.

XH Nature FIFFIERLR ST XERA NS HImRBT FLE AR o (5 15V 1 HATARLE 2 BT 122 32 3 XU A i
IT R NTREAEFE T AT AR TR U 9 N o I gl TR 2 P e oo™ A s PR e A 3

PR AR/ R S LR 7O S 456 S IE CREEIRED MFMmER . 2. EEWRETRE
WS TE 4R A BT AR L KBS &Y (CUET) RERFEDURTEHE.

DSF, Disulfiram (tetraethylthiuram disulfide)

N— ‘\c—u
AN N
in the stomach *
and/or the blood

DTC, (diethyldithiocarbamate)

— &
2% N— c<-@

in the presence of
Cu2+

CuET, bis(diethyldithiocarbamate)-copper
G 8 —
N—— c/ \cu/s\c—u
7 XN N
B SRIE: Nature

VEE RN T SR HAARIE R A0 CUET W& B2 . KL, MIRHLR CuBT @ T &R
U A
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Figure 1 | Tumour-suppressing effects of DSF and CuET. a, Effects
of orally administered DSF and CuGlu on subcutaneous growth of
MDA-MB-231 tumours in mice. n= 8 mice per group. b, CuET levels in
mouse tumours and tissues. n =5 tissues, n = 10 tumours. ¢, CuET levels
in human plasma after DSF treatment (n =9 patients). d, Toxicity of DTC
and CuET in MDA-MB-231 cells after 24 h treatment. n = 3 experiments.
e, Effect of CuET on subcutaneous growth of MDA-MB-231 tumours in
mice. n =20 tumours. f, Survival of CuET- versus vehicle-treated mice with
implanted AMO-1 xenografts. n= 10 animals per group. P value from a
log-rank test. Data are mean =+ s.d. (a, e) or mean (b) linked means with
individual values (d) or individual values (c).

B F ki Nature

FRZ: PN T CuET ERXTHMMER. SRR, CuET REIIH p97 segregase HRAtIKI & H MM .
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Figure 2 | CuET inhibits p97 segregase-dependent protein degradation.
a, CuET causes accumulation of poly-ubiquitylated proteins in

MCEF?7 cells. b, TNF-induced IkBo degradation is compromised after

1-h treatment with CuET or BTZ. ¢, Dose-dependent inhibition of
Ub(G76V)-GFP degradation by CuET. HeLa cells were treated for 3 h.
n=3 experiments. d, HIF-1a levels after 2-h treatments with MG132
(5uM), CuET (1 M), BTZ (1 pM) in HeLa cells. e, Differential effect of
BTZ (1uM), CuET (1 M) and DBeQ (10 M) on CDC25A versus HIF-1«
in MG132-pretreated (4h, 5pM), cycloheximide (CHX, 1 h, 50pg ml™')-
exposed HeLa cells. f, BTZ (8 h, 1 pM) induces NRF1 120-kDa (top arrow)
and 110-kDa (bottom arrow) forms; whereas CuET (8 h, 0.5 M) only
induced the non-cleaved 120-kDa form in NIH3T3 cells. g, FRAP
quantification in U20S Ub-GFP cells: slower mobility of accumulated
cytoplasmic GFP-UDb after a 2-h pre-treatment with NMS873 (10 uM),
CuET (1 M) or BTZ (1uM). a, b, d-g, Data are representative of two
independent biological experiments. Data are linked means and individual
values (c) and relative mean signal of the bleached region from 12 cells per
treatment (g).

B A kdE: Nature
M= i ITC M DARTS B#FE, fEHUEH T NPL4 & CUET MEELE SR,
ZHIEWF LR, p97-UFD1-NPL4 B &W1EZ R-FE AN RS L R ARG 225 24958 1k 25 41 3k F2 rp 4

nJReke 2] — @ EA (PNAS, 2006, 104, 467-472) , R 24BN E AR BRI EEREZ, MEEH 21
WHE et b I8, CuET 454 NPLA iU, RAlat 5 sl fEf 5,
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Figure 3 | CuET binds to and immobilizes NPLA. a, Ectopic NPLA-GFP.
but not p97-GFP or UFDI-GFP rescues CuET toxicity in U20S cells
treated for 24h, n =3 experiments. Data are mean £ 5.d. b, CuET (1 pM)
induces intranuclear clustering of NPL4-GFP, but not p97-GEP or UFD1 -
GFP. ¢, CuET-induced (1 pM) immobilization of NP14-GFP (FRAP) in
U208 cells treated for 2 h. Blue boxes, areas before bleaching: arrows,
after bleaching. d, NPL4 enrichment in Triton X- 100-insoluble fractions

after CuET (1 pM) treatment. ¢, Immunohistochemistry demonstrates
the non-extractable NPL4 in MDA-MB-231 tumours from mice treated
with DSF or DSF and CuGlu. £, ICT shows that CuFET binds to purified
NPL4(WT). g Spontancous intranuclear clustering and immobilization

of NPL4MUT)~GFP using FRAP in U20S cells. Blue boxes, arcas before
bleaching: arrows, after bleaching. Scale bars, 10 jum (b, ¢, g) or 50um (¢).
b-g. Data are representative of two independent experiments.
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Figure 4 | NPL4 protein aggregation triggers HSR. a, NPL4-GFP
co-localizes with SUMO2/3, poly-Ub(K48) and TDP43 in U20S cells.
Cells were treated with 1 pM CuET for 3 h and pre-extracted. b, NPL4-GFP
co-localizes with HSP70 in mock- and CuET-treated U20S cells. Cells were
treated with 1 uM CuET for 3 h and pre-extracted. ¢, NPL4(MUT)-GFP
co-localizes with HSP70 in U20S cells after pre-extraction. d, CuET-
induced HSF1 stress bodies. NPL4-GFP U20S cells were treated with

1 uM CuET for 3 h. e, HSF1 stress bodies in U20S cells expressing
NPL4(MUT)-GEFP. f, Model of DSF anti-cancer activity in patients. Scale
bars, 10pum. a-e, Data are representative of two independent experiments.
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N 0.15 0.025 6
B B 0.08 0.02 5
/N R 0.02 0.007 3

) A(mglkg)=21%1 B(mg/kg) X zh#) B £ Km 5034 A B Km &5
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