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LAI Automated COMET Assay Analysis System

LAl Automated COMET is a modular system of hardware and software that offers all the features and
components needed for efficient collection and rapid automated analysis of large sets of fluorescent single
cell comet images. The comet assay (also known as the Single Cell Gel Electrophoresis assay) permits
guantitative assessment of DNA damaging or apoptosis inducing agents and mechanisms in a wide variety
target cell types.

Robotic Vacuum Slide
Delivery

150 Slide Capacity

Automatically locate
Comets on Background
Corrected, Extended
Dynamic Range
Imanes

High Performance
Firewire Camera

Thumbnails of
Comets Found in
each Region

Review and Export Automated Staae and Focus

13 R Comet Measure

The LAI Automated COMET provides all of the hardware and software elements required for the efficient
digital collection and rapid quantitative analysis of comet images.

LAI Automated COMET System Features and Benefits

Scan up to 150 Slides in a batch
« Overnight unattended operation
« Accurate Quantitative Image Collection: Extended Dynamic Range Imaging
« Adaptive Automated Background Correction
+ Objective Automated Delineation of Comet Features
« Multiple Quantitative Measure Generation dbatabasing
+ Automated Statistical Analysis and Report Generation
- Data Review, Visualization and Reporting
« Ease of Operation

Extended Dynamic Range Image Capture

LAI's proprietary Extended Dynamic Range Image Capture (EDRI) system provides cost effective, stable
and accurate quantitative data on DNA distribution within comets resulting in better damage assessments. A
shown in the illustration below, EDRI overcomes the critical limitations exhibited by conventional image
capture systems that lead to serious errors in the analysis of comet images. EDRI enables detection and
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digital recording of the full range of fluorescent intensities important to accurate analysis of comet images.
EDRI avoids saturation of the Head and washout of the Tail that is necessary for quantitative analysis of
Comet Images.

Short Exposure (Tail not Seen)
Computed %DNA in Tail — 1%

Tail Information Lost

Long Exposure (Head Saturated)
Computed %DNA in Tail — 47%

Head Information Lost

Extended Dynamic Range
Computed %DNA in Tail — 36%

Proper Intensity Distribution
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Background Correction

Nonspecifically bound fluorescent dye, auto-fluorescence and light scattering are factors that contribute to
unwanted background signals. These factors typically combine to create a non-uniform, spatially varying
background signal. The typical background correction method (subtraction of a single average background
value from each pixel in the image) does not correct for variations across the image. In the LAl Automated
COMET proprietary Adaptive Background Correction corrects each image based on its unique background
noise patternLAl’s proprietary background correction is necessary for quantitative analysis of DNA
damage.

Pre-Correction Post-Correction
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Automatic Location and Analysis of Comets

@

+ Scan up to 150 Slides in one batch

« Automatically locate Comets in each Background Corrected EDRI frame

« Thumbnails of each comet saved for review

« Typical scanning time for 50 comets in a single well@vigen 2-well slide under 60 seconds

LAl Automated COMET automatically identifies Head and Tail regions over a full range of DNA damage,
even in highly damaged cells, where little DNA remains in the nucleus or head of the comet.

0%DNA in Tall 75% DNA in Tall 98%DNA in Tail

Powerful Analytic Measures The LAl Automated COMET automatically generates multiple
guantitative measures of each cell analyzed. These include standardized measures of comet tail length, are
moment, moment arm and moment of inertia, as well as measures of cellular DNA content, percent of total
cellular DNA in the tail and a measure of total cellular DNA fragmentation. All measures are automatically
data based, along with their corresponding comet images, for subsequent review and statistical analysis.

- Tail Length - Provides a measure of the maximum distance of cellular DNA migration.

- Talil Area - The total projected area of the comet tail, coupling aspects of both tail length and average
width in a single measure.

- Integrated Cell Intensity - The total fluorescent intensity in the cell, providing an index of total
cellular DNA content, useful for cell cycle assessments.

- Percent DNA in the Tail - The integrated tail intensity x 100 divided by the total integrated cell
intensity for a normalized measure of the percent of total cell DNA found in the tail.

- Tail Moment - The product of distance and normalized intensity integrated over the tail length for a
damage measure combining the amount of DNA in the tail with the distance of migration (severity of
damage).

- Tail Moment Arm - The tail moment divided by the normalized integrated tail intensity to measure
the average distance of DNA migration within the tail.
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- Tail Moment of Inertia - The distance squared x normalized intensity integrated over the length of

the tail. Similar to tail moment, but providing further emphases on the migration distance, for more
sensitivity in low damage conditions.

- Fragmentation - Measures the relative texture or roughness of the fluorescent cell intensity
providing an index of the total fragmentation of cellular DNA in both the head and tail combined.
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Easy Review and Edit The LAI Automated COMET is simple to operate. It has a simple
Windows based user interface that has been intelligently designed and streamlined to maximize user
productivity and data throughput, without compromise of functionality.
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LAl Automated COMET automatically archives all comet images and
the corresponding comet measures, sorted according to their relevant study group, immediately as they are

collected and analyzed, into a study specific Microsoft Access compatible database for subsequent data
review and statistical analysis.

Using the archived data, the system has the capability to print out study reports detailing individual cell
measures and summary group statistics. LAl Automated COMET exports images and study data for creatior
of presentations, publications, and statistical analysis reports

Reports and Statistics are available immediately upon completion of cell acquisition:

LAl Automated COMET provides program and data security features with password
protected multilevel access.
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Automatically delivers and retrieves sequentially ordered slides
for unattended high-throughput microscopic analysis.

- Digitally controlled vacuum pick-up unit.
- Upto 50 slides are stacked in each storage bin, with a maximum capacity of 150 slides.
- Small footprint.

Zero-lagpiezo-electric motor drives with linear encoders provide precise
stage movements.
- Servo positioning for slide analysis according to pre-loaded search patterns.
- The Stage Unit handles regular 1"x3" microscsipmies, but can be adapted to other slide formats
(2"x3", 4"x3").

The BX51 research microscope achieves superior
fluorescence imaging with its integrated fluorescence illuminator and turret. By incorporating this critical
component into the microscope frame, the BX51 achieves a superior and stable light and viewing path.

- Designed for performing both transmitted light and fluorescence observation.

- Integrated Fluorescence Illluminator and Cube Turret

- Four-Position Cube Turret (3Brightfield) rotates in either direction

- Bright 12v/100W halogen light source is ideal for transmitted light viewing

- Accepts a variety of fluorescent lighting options such as mercury or xenon

- Two integrated filter slots (one in the viewing path; one in the fluorescence illuminator light path)
- Built-in filters (two neutral density and one daylight balancing) for efficient photomicrography
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For the robotic system, we use the Cooled High Quantum Efficieinewire Camera as standard, but the
Micropublisher is available for multi-application platform use requiring color capability.
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