HIGH CONTENT SCREENING:
UNDERSTANDING CELLULAR PATHWAY | o e or fad yesct vines, baceorts
Mohamed Zqﬁ"ar Al Mohamed /‘Zlmiroudi'ne, (Dmy[ Jesus jlmpoc, tissue, 3D culture models, and whole organisms

NUKLE AR Zainah Adam and Shafii Khamis such ba'h- — N
A Medical Technology Division, Agensi Nuklear Malaysia V) [, e

L/\j\) E-mail: zaffar@nuclearmalaysia.gov.my

ABSTRACT METHODOLOGY

High content screening (HCS) is the convergence between
cell-based assays, high-resolution fluorescence imaging,
phase-contrast imaging of fixed- or live-cell assays, tissues and
small organisms. It has been widely adopted iIn the
pharmaceutical and biotech industries for target identification
and validation and as secondary screens to reveal potential
toxicities or to elucidate a drug’s mechanism of action. By
using the ImageXpress® Micro XLS System HCS, the complex
network of key players controlling proliferation and apoptosis
can be reduced to several sentinel markers for analysis. Cell
proliferation and apoptosis are two key areas in cell biology
and drug discovery research. Understanding the signaling
pathways in cell proliferation and apoptosis is important for
new therapeutic discovery because the imbalance between
these two events is predominant in the progression of many
human diseases, including cancer. The DNA binding dye DAPI
IS used to determine the nuclear size and nuclear morphology
as well as cell cycle phases by DNA content. Images together

Figure 2: Digital confocal imaging.

The differentially conditioned cell lines exhibit
distinct phenotypes. Morphological differences
for the cells include larger nuclei and more
extensive mitochondrial networks. Such data
sets can often provide a reliable “fingerprint” of
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with MetaXpress® analysis results provide a convenient and , the action of a partlcular compound (Figure 3).
easy to use solution to high volume image management. In Load plate/slide — f f ~

particular, HCS platform is beginning to have an important

Impact on early drug discovery, basic research in systems cell

biology, and is expected to play a role in personalized || |=ristsnacqistionssip-sisssovii == &=

medicine or revealing off-target drug effects. el I e e e e

Cellular research traditionally involves analysis o

techniques such as biochemical assays, ST

microscopy, WVestern blotting, and flow e Figure 3: Heatmap shows results of drug treatment
cytometry (Abraham et al, 2008). Recent o and siRNA knockdown of cells.
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advances in  high-throughput automated e ofthe el @)
microscopy, how commonly referred to as
high-content screening (HCS), combined
automated microscopy with image analysis
approaches to simultaneously quantify multiple
phenotypic and/or functional parameters in
biological systems (Giuliano et al., 2003).

By using HCS, multiparametric cytotoxicity assay

geswe) (Sem] Mol =) (o= ] | that simultaneously measures (a) nuclear
Plate acquisition setup morphology (size, aspect ratio, and texture), (b)
mitochondrial function (mass, transmembrane
potential, and distribution), (c) plasma membrane
permeability, and (d) cell proliferation can be
determined.
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Obijectives:
To evaluate cellular assays including cell
signaling, toxicology, RNAi knockdown, cell
differentiation and morphology, cell cycle,
neurology, protein trafficking, and receptor
activation.

Features:

e Sample format flexibility

e Wide-field CMOS camera

e 1x - 100x objectives

e Up to 5 fluorescent filters

e Transmitted light (phase
contrast)

e Compatible for 6- to 1536-
well plates and slides

e High-speed laser and
image-based autofocus

* Solid state light source
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Figure 4: Image of cells being stained with Hoechst
33342 (blue) and Propidium lodide (red).

CONCLUSION

The ImageXpress micro widefield HCS system is

e Automation friendl .
2 1 a fully integrated hardware and software system
Figure |: ImageXpress Micro . for automated acquisition and analysis of images
XLS System - ol for high-throughput cell-based cytotoxicity anc
Configure | el o i . i i .
thumbnail montage T it other testing. When conflgured with the optiona
o T 2 environmental control, it can monitor living cel
OR ; ---fiii-iiiiiif':i responses or kinetic reactions in real-time for up
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