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Identification of ligands for human LOX-1 through fluorescence
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Abstract: Aim To develop a fluorescence polarization-based high throughput screening and identify
ligands for human Lectin-like oxidized low-density lipoprotein receptorl ( hLOX-1 ). M ethods
Sequential ultracentrifugation at 4 ‘C from nomolipidemic fasting volunteers to obtain low density
lipoprotein ( LDL) , which was modified by CuSO, (5 Mmol® L™ ') at37 C for24 h. The assay was based
on the interaction between receptor and ligand, and hLOX-1 was labeled by FITC and bound to its specific
ligand, oxLDL. Different reaction time and DMSO concentration were optim ized to detem ine the stability
and tolerance of fluorescence polarization ( FP) assay. 3 200 compounds were screened in black 384-well
microplate by FP-based competitive displacement assay, atexcitation filter of 485 nm and em ission filter of
530 nm. Z' was used to assess the assay quality. Results The FP-based HTS was fomatted in a 384-well
microplate with a Z' factor of 0. 75, and three active compounds for hLOX-1 were identified with IC;, below
40 Wmol* L' from total 3 200 compounds. Conclusion The rsults indicated that the fluorescence
polarization assay is stable, sensitive, reproducible and well suited for high throughput screening efforts.

Key words: fluorescence polarization; high throughput screening; LOX-1; atheroscle rosis

( lectin-like oxidized low density lipoprotein receptorl,

s -1 LOX-1), (atherosclerosis, AS)
1 oxLDL
: 2004-10-09. LOX-1
: (863 )
LOX-1 oxLDL

>

(2002AA27343B) ;
(30271504) ; . AS . ,
Tel 86 - 10 - 63165184, Fax: 86 - 10 - 63017757,

E-mail dugh@ imm. ac. cn ( high throughput screening, HTS)



LOX-1 . 793
R HTS LDL PBS 4 °C 24 h, 6 h 1
HTS , KBr. LDL CuSO, (5 Hmols L"),
( fluorescence polarization, FP) 37 C LDL, 24 h EDTA ( 0.24
HTS (21 Fp mmole L") ,
, . . , oxLDL EDTA(0.24 mmol* L")
, : PBS 4T 24h, 6h 1 e
0.45 Hm , Badford "’
, , 4°¢T
e, FP hLOX-1 hLOX-1
HTS , LOX-1 pH 9.5 ,
10 mL ,
DMSO FITC(1 mg* mL',0.05 mg* mg '
), PBS 2.5 mL, 4C 12 h
; hLOX-1 s PBS , FITC
hLOX-1
( SDS-PAGE 1 384 ) 40 BL,
); ( fluorescein isothiocyanate, PBS. oxLDL (50,100
FITC) Sigma , ( DMSO) 200 nmol® L") FITC hLOX-1 ,
(1 mge mL™") 4 C Costar 384 oxLDL  FITC-hLOX-1
Coming Incormporated , oxLDL 0.007 ~250 nmol* L',
kD M 1 2 3 4 FITC-hLOX-1 , oxLDL
97— 10 min, 20 min, 40 min,1 h 2 h
66 , ,
< DMSO ,
e , 0,1%,3% 5%
DMSO, DMSO
R oxLDL  FITC-hLOX-1 ,
FITC hLOX-1 , FITC-hLOX-1
Figure 1 SDS-PAGE analysis of expression and oxLLDL , hLOX-1 0.03
purification of hLOX-1. M: Protein molecular mass amole L' ~10 Emols L'
maker; Lane 1: Elution fraction washed with 5 mm ol*
L' imidazole; Lane 2: Elution fraction washed with hLOX-1 3200
20 mmole L' im idazole; Lane 3: Elution fraction >
washed with 40 mmol® L' imidazole; Lane 4: Elution FITC hLOX-1 , PBS.
fraction washed with 60 mmole L' im idazole, and ,
obtain purified hLOX-1 , , 5 ,
1,1 x107',1 x10°°,1 x10° 1 x10"
GENios Pro , Bge mL™', EC,, .
Tecan ; PHERAstar BMG (485 =
; SCP70H (70T), 20) nm, (530 £25) nm,
Hitachi , 3,
( low mP( milli-polarization)
density lipoprotein, LDL,1.019 ~1.063 g+ mL™") oxLDL
4 C R hLOX-1 R 320
50 000 r* min"’ 4 h e , A FP



794

Acta Phamaceutica Sinica 2005, 40(9):792 - 795

’ 7

HTS 1z 27 =

1 - [ (304, +30,,,4) /(mPy,, - mPg.) ],

e

0 free » 0 bound » m Pb(\und m Pfrcc

xxs ,
t
1
oxLDL FITC-hLOX-1
2 ,oxLDL 2.5 nmol* L' s
25 nmol* L' , mP

100 ~ 250. FITC-hLOX-1 50, 100 200

nmols L'
(P>0.05), FITC-hLOX-1
100 nmol* L'
R 50 nmols L' oxLDL
3007 « 50 nmol-L! FITC-hLOX-1
© 100 nmol-L"! FITC-hLOX-1
2504 v200 nmol-L"! FITC-hLOX-1
E
£ 200
_5 150
=
[=¥]
1004
S0 -
-12 -11 -10 -9 -8 -7 -6
lg (C7 mol-L1)
Figure 2 Titration FITC-labeled hLOX-1 concentra-
tions by various oxLDL concentration. The

concentration of oxLDL from 0.007 to 250 nmol* L

titated with 50, 100, and 200 nmol* L' of FITC-
labeled hLOX-1 rceptor. Each plotted point epresents
the average of three data points for a given concentration
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Figure 3 Displacement experiment competed by non-
labeled hLOX-1. After fixed concentration of 100
nmol* L' FITC-hLOX-1 and 50 nmol* L' oxLDL
binding equilibrium, non-labeled hLOX-1 was titrated
from 0.03 nmol® L' t010 Bmol® L'. Each plotted
point epresents the average of three data points for a

given concentration
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Figure 4  Fully displaced and maximally bound of

FITC-hLOX-1 to oxLDL assay. 100 nmol® L' FITC-
hLOX-1 (a —a ) was measured with 40 LL total volume
in 384-well microplate as negative parmameter; the
maximal bound (s —=) of 100 nmol* L' hLOX-1 and
50 nmol* L' oxLDL was measured as positive
parameter. The calculated Z' value was 0. 75
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