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High content screening and image analysis is an essential
tool in hypothesis-driven research today. Advanced

Image acquisition of chamber glass slides or plastic micro-well plates is performed using

Microscope slides are acquired using the:
high content screening modality: ImageXpress Micro XLS (Molecular Devices)

VSlide Scanner (MetaSystems)

imaging systems such as the ImageXpress Micro XLS
(Molecular Devices) and VSlide scanner (MetaSystems) in
conjunction with image analysis software MetaXpress and
data management solution MDCStore (Molecular Devices),
provide a powerful analysis package for users. Analysis can
be tailored to unique biogical experiments with speed and
accuracy.

. Tissue micro-arrays
Chamber Slides

¥ Example 1: Differentiation of primary human adipocyte precursor cells
into chondrocyte nodules in 8-well chamber slides (immuno-labelled
for Hoechst and a chondrocyte marker, 12 sites/well acquired using
10x objective and Dapi and TritC wavelengths)

Micro-well plates
¥ Example 2: Spheroids grown in GravityTRAP™ (inSphero) 96 micro-well
plates, used for cancer drug screening (unlabelled, 1 site/well acquired
using 4x objective and Transmitted light imaging)
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v Example 3: Work flow for acquisition of Tissue micro-arrays
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Image analysis is performed using: MetaXpress software (Molecular Devices)
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A |mages acquired with ImageXpress are saved directly to
the MDCStore database. Users sitting at their personal
work stations can remote in to MetaXpress software (from
anywhere in the world!) and send analysis jobs to an
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directly from the database, completing jobs one-by-one in
the queue and saves analysis automatically to the database
also. Images from other imaging modalities can be
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analysis of a range of different biological
samples. Users can specify parameters such as
minimum and maximum width of an object and
staining intensity of label, for up to 7
wavelengths simultaneously. A range of
different semi-quantitative measurements can
be logged directly to excel spreadsheets for
further statistical analysis in GraphPad Prism
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Customised journals can be written for more
complex data sets, using specific commands A
within ‘Journal Editor’. The steps involved in

the analysis are shown adjacent. ‘Integrated
morphometry analysis ‘ is used to measure
objects and define filter criteria. For example

in this example any objects less 500um? are
excluded

Region of interest (ROI,
red circle) within the well
is identified using find
spots (MetaXpress v5.3)
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Integrated morphometry
analysis is used to

A Representative site (x10) of tissue micro-array immuno-labelled for A Representative site (x10) of tissue micro-array immuno-
Here we demonstrate the utility of high content screening

technologies to a diverse range of biological experiments.
ImageXpress high content screening platform was used for
fluorescence image capture of primary cells differentiated
in glass chamber slides and for transmitted light imaging of

o Custom module ‘Cell Scoring’ can identify positive
nodules accurately. Segmentation masks are overlaid
on original images, green marks positive objects and
red marks negative (excluded) objects

® |Intact (n=29);r=044p <005
O Ruplured (n=15}, r=063p < 0.05

measure spheroid size
within thresholded ROI.
Objects that do not meet
filter criteria are excluded

MAP2 and visualised with DAB-nickel is shown; before and after
segmentation with custom module ‘Neurite outgrowth’. Positive
cells are shown in red.
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labelled for total histone H3 and visualised with DAB-nickel
is shown. The original image is first processed with
morphology filter ‘invert’ to reverse the scale of pixel gray-
values within the image. Positive nuclei are then quantified
using the custom module ‘Count nuclei’. Positive cells are
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Figure 1. Expression level of chondrocyte marker Area

in differentiated cells

o Figure 2. Spheroid size evaluation

can also specify parameters for quantifying processes branching
from cells of interest.

In addition to cell marker width, area and staining intensity, users

module ‘Count nuclei’.
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