* 486° Acta Phamaceutica Sinica 2005, 40(6) : 486 - 490

( . , 100050)

: R965.1 A : 0513 - 4870(2005) 06 - 0486 - 05

High content drug screening and its application

ZHANG Li, DU Guan-hua

(Institute o f Materia Medica, Chinese Academy ofMedical Sciences and Peking Union Medical College, Beijng 100050, China)

Key words: high content screening; dmg discovery; cell-based assay

( high-throughput screening,

HTS) 20 80
1998 ,
(1,21
( high-content screening, HCS) .
(31
1
screening, Ulta-HTS) .
20 ,
© 2004-08-18. 4-61
(30171148);
(02-03ZP08) . ’

Tel / Fax: 86 - 10 - 63165184,
E-mail: dugh@ imm. ac. cn

10
( ultra high-throughput

1997



. 487-

2
( ArrayScan  and KineticScan™ HCS
Reader) Cellom ics R
CCD
( charge coupled devices)
, .G
(7-9]
2.1
, SRB ( sulforhodamine B) , MTT ( 3-[ 4, 5-

dime thylthiazol-2-y1]-2, 5-diphenylte trazolium brom ide)
,5- ( brom odeoxyuridine, BrdU)
JH . MTT
( MTT)
( formazan) ,

E} >

. DNA

DNA,

[1o]

, Vogt A

Hoechst3334( EX350 /EM461 )
, MitoTracker( EX556 /EM573)
AlexaFluord88 ( EX494 /EM519)
ArrayScan

> >

1 (

DNA
(]
ArrayScan

( nomal
human demal fibroblast, NHDF)

R Ki-67, BrdU, Phospho-

Rb, H3( Phospho-histone H3) 4 21
Ki67
> . H3
M . BrdU
, DNA
> . PRbD
» PRb
Gasprri F

, Fluorolink™ Cy2™ ( EX489/

EM506nm ) . Fluorolink™ Cy2
( EX489 /EM506nm ) , Fluorolink™
Cy3™ ( EX554 /EM566nm ) , DAPI

(4, 6-diam idino-2-phenylindole, EX359 /EM461 nm )
H3 . ArrayScan
BrdU H3



° 488° Acta Phamaceutica Sinica 2005, 40(6) : 486 - 490

ELISA
ArrayScan )
ArrayScan
4
4 b
, H3
M . BrdU S
2.2 G
G ( G-protein-coupled receptors, GPCRs)
G
GPCR
R ( green
fluorescent protein, GFP)
Cellom ics ArrayScan
GFP
ArrayScan
hGR-GFP,
. . GPCR
GPCR
JELLY ( Aequoria Victoria) ,
GFP
65 - 67 - -
GFP
R GFP 395 nm 488 - 490 nm,
, 507 - 511
nm, GFP
Se 65 Thr ( enhanced

, GFP )
GPCR C et
(171
GPCR ,
pH ( Cyanine
dyes) e, CypHer5 pH
(pKa6.1) . GPCR
CypHer5
, -GPCR pH
7.4,
GPCR , GPCR pH ,
2.3
~ G 9
TAMRA
[19]
( DSPases) 201,
,HelLa U937
Hoechst 33342, caspases
-X-rosam ine ( MMP) ,
ArrayScan
s , caspase-3
(211
3

green fluorescent protein, EGFP) .

( enhanced blue fluorescent
protein, EBFP) .
yellow fluorescent, EYFP) .

( enhanced

(‘enhanced cyan fluorescent protein, ECFP),

~ ~

[22]

ELISA



. 489+

[10]

4
s IL-1, IL-8 TNF-a
, 3
Diclofenac 1L-1 TNF-a
1L-8 .
(4 h)
. 5- NDGA
Diclofenac ,
3 9
5
1536 , ,

. Vogt A

NDGA

LPS

[23]

384

R 2 000 15

[24]

, GFP
> ) GFP

References

[1] DuGH, Hu JJ, Xia LJ, etal Development and status of
dmg discovery [ J]. Acta Pham Sin ( ),
1998,30(11):166 - 169.

[2] Zhang L, Shang NY, Du GH.
application of high throughput screening for discovery of
new antidepressants [ J]. Chin Pham | (

), 2003,38(4):263 - 266.
[3] Connick JH. A flexible technology platform to explore
Biochem Soc Tmans, 2002, 30

Establishment and

valuable dug targets [ J].
(4):786 - 788.

[ 4] Giuliano KA, DeBiasio RL, Dunlay RT, et al H igh-
content screening: a new approach to easing key
bottlenecks in the drug discovery process [ J]. | Biomol
Screen, 1997,2(3):249 - 259.

[ 5] Giuliano KA, Taylor DL. Fluorescent-protein biosensors:
new tools for dmug discovery [ J]. Trends Biotechnol,
1998,16(3):135 - 140.

[6] Dove A. Screning for content—— the evolution of high
throughput[ J]. Nat Biotechnol, 2003, 21(8): 859 -



* 490° Acta Phamaceutica Sinica 2005, 40(6) : 486 - 490
864. conjugates with the ArrmayScantrade mark high-content
[ 7] Haskins JR, Rowse P, Rahbari R, et al Thiazolidinedi screening system [ J]. | Biomol Screen, 1999, 4(2):

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

one toxicity to isolated hepatocytes revealed by coherent
multiprobe fluorescence microscopy and correlated with
multiparameter flow cytometry of peripheral leukocytes
[ J]. Arch Toxicol, 2001,75(7):425 - 438.

Giuliano KA. High-content profiling of drug-dmug interac-
tions: cellular targets involved in the modulation of m icro-
tubule drug action by the antifungal ketoconazole [ J]. |
Biomol Screen, 2003,8(2):125 - 135.

Conway BR, Minor LK, Xu JZ,

analysis  of

et al Quantitative

agonist-dependent parathyroid hom one
receptor trafficking in whole cells using a functional green
fluorescent protein conjugate [ J]. | Cell Physiol, 2001,

189(3):341 - 355.

Vogt A, Kalb EN, Lazo JS. A scalable high-content
cytotoxicity assay insensitive to changes in m itochondrial
metabolic activity [ J]. Oncol Res, 2004, 14( 6): 305 -

314.

Minguez JM, Giuliano KA, Balachandran R,
and high
simplified analogues of the microtubule stabilizer ( +) -
discodemolide [ J]. Mol Cancer Ther, 2002, 1(14):
1305 - 1313.

Gasparri F, Mariani M, Sola F, et al Quantification of

et al

Synthesis content cell-based profiling of

the proliferation index of human demal fibroblast cultures
with the ArrayScan high-content screening reader [ J]. |
Biomol Screen, 2004,9(3):232 - 243.

Conway BR, Demarest KT. The use of biosensors to study
GPCR function: applications for high-content screening
[ J]. Receptors Channels, 2002, 8(5 - 6):331 - 341.
Guwitz D, Haring R. Ligand-selective signaling and
high-content screening for GPCR drgs [ J]. Dmg Discov
Today, 2003,8(24):1108 - 1109.

Conway BR, Minor LK, Xu JZ, et al Quantification of
G-protein coupled receptor intematilization using G-

protein coupled receptorgren fluorescent protein

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

75 - 86.

Milligan G. High-content assays for ligand regulation of
G-protein-coupled receptors [ J].
2003,8(13):579 - 585.

Kain SR. Green fluorescent protein ( GFP) : applications

Dmg Discov Today,

in cell-based assays for drug discovery [ J]. Dmg Discov
Today, 1999,4(7):304 - 312.

Adie EJ, Kalinka S, Smith L,
CypHe15,
protein-coupled receptor inte malization in live cells [ J].
Biotechniques, 2002,33(5):1152 - 1154,1156 - 1157.

Blommel P, Hanson GT, Vogel KW. Multiplexing

fluorescence polarization assays to increase infommation

et al. A pH-sensitive

fluor, used to monitor agonist-induced G

content per screen:
hom one receptors [ J]. ] Biomol Screen, 2004, 9(4):
294 - 302.

Vogt A, Cooley KA, Brisson M, et al. Cell-active dual
specificity phosphatase identified by high-
content screening [ J]. Chem Biol, 2003, 10(8): 733 -
742.
Lovborg H,

applications for screening steroid

inhibitors

Larsson R.
effects
agents and the cyanoguanidine CHS 828 [ J].
Ther, 2004,3(5):521 - 526.

Mendoza LG, McQuary P, Mongan A,
throughput microarmy-based enzyme-linked immunosor
bent assay ( ELISA) [ J]. Biotechniques, 1999,27(4):
778 - 788.

Zhang L, Du GH. Study of high throughput screening for

Nygren P, Multiparame tric

evaluation of apoptosis: of standard cytotoxic
Mol Cancer

et al High-

inhibitors of inflammatory cytokine [ J]. Chin Phammacol
Bull ( ), 2003,19(11):1260 - 1263.
Gasparetto M, Gentry T, Sebti S, et al Identification of
compounds that enhance the anti-lymphoma activity of
rituximab using flow cytometric high-content screening
[ J]. J Immunol Methods, 2004,292(1 - 2):59 - 71.





