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Screening & Analysis Microscope

Project Definition & Requirements

Brief Statement of Project Definition

The Department of Energy Joint Genome Institute has identified a need for a means to screen Ciona intestinalis embryos for development and staining patterns as part of an ongoing program to investigate gene regulatory networks.  A pilot program to screen for C. intestinalis Hox enhancers was recently completed and work will ramp up to screen the whole C. intestinalis genome.  The JGI is pursuing the acquisition of a high quality motorized microscope coupled with a software control package and an image analysis software package.  Samples will be previously mounted on glass slides.  The embryos will be stained with a lacZ reporter gene system or fluorescently labeled probes (for example: Clontech EGFP and/or DsRed).  The number of slides to be screened per day is on the order of 100-200 slides.  The coverslip area is approximately 1 x 2 inches.  The number of embryos per slide is on the order of 100-300.  The C. intestinalis embryos contain approximately 2600 cells and their morphology is that of a tadpole with a head diameter of approximately 100 microns and a length of approximately 300 microns.  The software will have to control the slide/sample loading, stage positioning, and automated focusing possibly at a variety of magnifications.  The analysis component of the software must search and identify classes of image objects and score them as potential positives (acceptable embryo development, positive for staining) and negatives.  The software must be able to collect and store image files, object location coordinates (to locate selected objects at subsequent imaging sessions), and be capable of integrating to an Oracle web based laboratory information management system.  A training sample of images will be made available.  Future software maintenance will be done at the JGI so full access to software source code or development software must be available to support the initial software package and future software development.

General Sample Work Flow

· Dissection of adult animals, fertilization, and electroporation with probe DNA

· Incubation of fertilized eggs for 18 hrs in seawater at 15(C. Each experiment consists of 100-500 embryos incubated in 50 mm dishes.

· Screen individual dishes for acceptable embryonic development and positive for staining.  This is a manual operation with results entered into laboratory information management system.

· Fix and stain experiments that pass the initial screen.

· Fix with paraformaldehyde addition to seawater

· LacZ – stain overnight

· Fluorescent stains – add stain, 30 minutes

· Prepare slides, manual operation

· 1 drop of 100% glycerol

· 1 drop with embryos on glycerol drop, mix

· tilt drop coverslip, wet entire coverslip area

· seal coverslip edges with clear nail varnish

· Automated Microscope Screening and Analysis – Proposed Automation Module

Detailed Sample Work Flow

· Automated Microscope Screening and Analysis

· Input samples

· 1 x 3 inch glass slides with 1 x 2 inch coverslips

· Cover slips sealed on edges to preserve aqueous samples

· Each slide labeled – bar coded

· Sample loading options

· Acceptable options depend on:

· Average slide processing time, total batch processing time

· Reliability of loading to motorized stage

· A glass slide stacker capable of loading slides onto a motorized microscope stage.  Capacity – 25, 50, 100 slides?

· Reload slides into the stacker when data collection is complete

· Hand load a small batch of samples to a motorized microscope stage.  Capacity – 10 slides?

· Slide scanning

· Automated bar code scanning

· Scan slide at whatever resolution and magnification necessary to detect discrete image objects for scoring throughout the entire coverslip area (approximately 1 x 2 inches)

· Create 1 or a small number of low resolution images to represent a profile of the embryos on the slide.  The purpose is to provide a quick manual visual scan of all of the slide accessible from a monitor or printed materal

· Slide scanning/data acquisition and image analysis can be decoupled.  Options should be available to do image analysis at the time of the scan or off-line.

· Informatics

· Collect a predetermined set of images for storage

· White light, fluorescent

· Create a report of statistics and scores for each slide

· Number and % positives, negatives, indeterminant for development

· Number and % positives, negatives, indeterminants for staining

· Object coordinates

· Tracking numbers
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