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OVERVIEW ANALYSIS OF NUCLEAR PUNCTAE NUCLEAR MORPHOLOGY REFLECTS GENOTOXICITY

e Purpose - 1) evaluate differences between running a nuclear puncta assay using widefield or Multiple parameters reflecting DNA damage or genotoxicity can be measured at once with a Drug candidates are routinely tested for potential genotoxicity using an in vitro micronucleus assay.
confocal optics for imaging and 2) demonstrate ability to detect genotoxicity with automated user-designed software analysis module as shown below. To avoid false positive results when steep toxicity curves are observed, the cell count of a
high throughput imaging compound dilution is plotted so an IC;, may be calculated. The micronucleus induction is evaluated
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at a concentration near each compound’s IC;,. The percent of cells exhibiting micronuclei is

compared to the vehicle control cells and results are reported as a fold-induction. In these

yer  Color  Mask Name experiments HelLa or U20S cells were treated 24-27 hours with compounds serially diluted 1:2 so
A both overall cell toxicity and genotoxicity could be measured.
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e Methods — 1) use immunofluorescent assays to detect nuclear puncta positive for the markers
phospho-H2AX and 53BP1, indicating the presence of DNA damage and 2) analyze nuclear
morphology using the common stain Hoechst 33342 for signs of genotoxicity such as an
increased incidence of micronuclei

e Results — 1) the markers phospho-H2AX and 53BP1 can be reliably measured and dose-
dependent responses seen when using compounds known to cause DNA damage. The co-
localization of the markers can be shown more clearly using confocal imaging with high
magnification and 2) genotoxicity can be quantified in a high throughput manner using
automated imaging and pre-configured software analysis modules

H2AX Puncta within nucle
Colocalized Puncta

)
@
i) 53BP1 Puncta within nuclei
O
O

Etoposide-Treated

Figure 1. Confocal images of DNA
damage in Hela cells. Images were
acquired at 60x magnification on the
ImageXpress  Micro system. A
fluorescent immunoassay was used
to detect DNA damage markers
53BP1 and H2AX (pseudo colored red
and green respectively). A single
analysis module allowed counting
and characterization of the nuclei
and each type of puncta as well as
scoring the cells that exhibited DNA
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INTRODUCTION

The phosphorylation of histone H2AX on serinel39 has been shown to be an early event and
sensitive indicator of DNA double-strand breaks. It is also accepted that the tumor suppressor
protein 53BP1, which coordinates DNA repair, becomes phosphorylated and forms nuclear foci in
response to DNA damage. The presence of morphologically abnormal nuclei also signifies
accumulated DNA damage. Micronuclei are small extra-nuclear bodies that result when mitosis
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progresses improperly, leaving behind fragmented or whole chromosomes that are encapsulated . DNA H2AX Ny damage.
in a nuclear envelope. The evaluation of the ratio of cells with micronuclei is a standard test for — .
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MATERIALS & METHODS - = ‘ " . = concemtio;(uw i & Figure 4. A. Genotoxic effeFts such as- abnormal formatiop of micronuclei and !oi—nucleateo! cells can be

CORONATASON 1 discriminated from apoptosis as seen in the zoomed 60X images of U20S nuclei treated with compound

Seed and culture cells at 5000 - 7500 cells/well in 384 well thin-bottom polystyrene microplate . o , , , (Hoechst staining is pseudo colored magenta) B. The MetaXpress Micronuclei software module reports out
Figure 2. Widefield and confocal comparison of DNA damage in response to etoposide treatment. Puncta : . . : . e
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Treat 24 hours W|.t compounds an treat 120 minutes with hydrogen peroxide (H202) serially IC\;I)_untSCO ?ac I r:ar e V\:ere measure ;‘5'”$ht © c;)n olca ((rje )ﬁr W'de Ieh' égrezn) modes in magde bpress damage or apoptosis. C. An example response for etoposide imaged at 40X magnification. The micronuclei
diluted 1:2 or UV irradiate 10 minutes icro Confocal System. Images acquired with confocal mode showed a higher dynamic range and better results were reported from wells near the 50% toxic dose of each compound (red arrow for this compound).

sensitivity for both proteins.
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Figure 3. Images acquired with a 40X PA (0.95NA) Control 786 9.0 1.1

objective in confocal mode illustrate improved
puncta visibility and reduced background

fluorescence compared to widefield images. SU M IVIARY

_ _ = TEs Table 1. Assay robustness was improved when Assays with low Z factors due to insufficient image quality can be improved by
system.(M.oIecu.Iar Devices) eqw-pped with WI.dEer|d images were acquired in confocal mode. automated confocal acquisition.
and spinning disk confocal optics (60 um pinhole)

was used to acquire images with 20X, 40X or 60X air -_— e The ImageXpress Micro Confocal System acquires the high quality images
objectives using filter cubes for DAPI, FITC, TRITC, & required for accurately segmenting nuclear puncta indicating DNA damage so

CY5 wavelengths. The images were analyzed with a that co-localization can be measured.
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. PP e Screening assays that require confocal imaging can be run in 96, 384 or 1536
in MetaXpress software. Puncta count (H2AX) 2.6 8.3 0.17 0.57 ) , i

Puncta area/cell well plates and analyzed in less than or equal to the amount of time it takes to

(H2AX) 10.2 19.6 0.42 0.54 acquire.
Puncta Integrated
Intensity/cell (H2AX) 22.6 27.8 0.29 0.35
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