August 9, 1999
ISAC Tutorial List
Time Slot
I
II
III

8:00 – 10:00
Flow Analysis: Principles and Instruments/High-speed Sorting in Theory and Practice

Tutors:

David M. Coder/

Ger van den Engh
Cell Cycle Proteins

Tutors:

James Jacobberger/

Frank N. Traganos
 

10:30 –12:30
Multicolor FISH and Comparative Genomic Hybridization

Tutor: Yuval Garini
Live Cell Cytometry: Intracellular Environments, Functional Assays, and Cell Signaling

Tutor: Paul J. Smith 
Multiparameter DNA Measurement of Clinical Samples

Tutors:

W. E. Corver/

Alberto Orfao de Matos/

Michael G. Ormerod 

13:30 – 15:30
High Density Arrays Technologies

Tutor: Dan Pinkel/Donna Albertson
Cell Death

Tutors:

Zbigniew Darzynkiewicz/

Michael G. Ormerod/

Patrice X. Petit 
Multiparameter

Flow Cytometry of Clinical Samples, including 4-color Immunofluorescence

Tutor:

Carleton C. Stewart/

Sigrid J. Stewart 

15:30 – 17:30
Genotyping of Single Nucleotide Polymorphisms

Tutor:

John P. Nolan
Practical Confocal Microscopy

Tutors:

Robert M. Zucker/ Nicholas Terry
Bugs in the Beam—Cytometric Measurements of Microorganisms

Tutors:

Susann Müller/

Phillipe Lebaron/

Gerhard Nebe-von Caron

17:30 – 19:30
Green Fluorescent Protein

Tutor:

David Galbraith/

Mike Anderson
Detection of Minimal Residual Disease

Tutor:

James F. Leary/

Gunter Schlimok
Cytometric Resources

Tutor:

David M. Coder
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Tutorial Co-ordinator: Michael Ormerod

DRAFT LIST OF TUTORIALS WITH ABSTRACTS
Tutorial 1. Cell Cycle Proteins
Tutors: James Jacobberger and Frank N. Traganos

Principles of the cell cycle engine; cyclin/cdk/cdki; detection by flow cytometry; subcellular location by imaging, immunoprecipitation, protein complexes, post-translational modification, inhibitors; problems with antibody specificity and controls.

Tutorial 2. Detection of minimal residual disease
Tutor: James F. Leary and Gunter Schlimok
This tutorial will address theoretical and methodological issues regarding detection of minimal residual disease (MRD) in patients with acute leukemia. Theoretical issues will include definition of MRD, rationale for studying MRD, potential clinical applications of MRD studies. Methodological issues will include: specific advantages and disadvantages of molecular and immunological methods for MRD detection, identification of leukemia-associated markers for detecting MRD by flow cytometry at diagnosis, combinations of surface and intracellular antigens that identify leukemic cells, gating and data analysis procedures, controls. Finally, issues pertinent to the organization of clinical studies of MRD will also be discussed, including optimal time of sampling for MRD studies, use of bone marrow versus peripheral blood, and update of results of clinical studies.

Tutorial 3. Cell Death
Tutors: Zbigniew Darzynkiewicz, Michael G. Ormerod, Patrice X.  Petit
Introduction. Why is apoptosis (programmed cell death) important? A brief description of the properties of apoptotic cells, including morphology and DNA gel electrophoresis. How flow cytometry can be used to (i) study components the apoptotic cascade and (ii) to quantify apoptotic cells.

Functional assays for studying apoptosis (including the role of mitochondria in the apoptotic process). Mitochondrial membrane potential, pH, calcium ions, oxidative species.

Methods for quantification of apoptotic cells in cell cultures. Annexin V binding. Assays of DNA breakdown. Simultaneous measurement of cell proliferation and apoptosis. Membrane permeability assays. Light scatter.

Clinical studies. Monitoring treatment in leukemias.

Tutorial 4. Bugs in the Beam—Cytometric Measurement of Microorganisms 
Tutors: Susan Müller, Phillipe Lebaron, and Gerhard Nebe-von Caron

Following the growing popularity of microbial cytometry and the interest for the subject at the last conference this tutorial will cover technical requirements and difficulties as well as practical applications. It is aimed at cytometrists who would like to  

· Open up new fields of research (and funding) or

· be environ-mentally challenged or

· push their instrument towards its  limit - and 

· push the microbiologists out of their Petri-dish. 

Technical development in microbial cytometry has gone a long way from the first manual image and flow cytometers by Leeuwenhook and Tyndall. Improvements in instrument sensitivity and fluorochrome intensity put the measurements of microorganisms into everyone’s reach. Apart from a technical background the tutorial will cover methods for functional characterization of bacteria and discuss non-culturability and its problems and misconceptions.

The practical part will include methods for bacterial process control which are now well established in industry and give special considerations to methods applied in the field of environmental microbiology with it’s particular problems.

As at the last conference, there will be a number of people present with experience in the field of microbial cytometry and a variety of instruments, therefore giving interested people the opportunity for informal but informative discussion and networking.

Tutorial 5. Live Cell Cytometry: Intracellular Environments, Functional Assays, and Cell Signaling
Tutor: Paul J. Smith

Review of the use of probes for subcellular compartment analysis, detection of cell signaling, dynamics of probe-target interactions, and the tracking of biological responses in rapid and protracted time frames.

Tutorial 6. Multiparameter Flow Cytometry of Clinical Samples--Including 4-color Immunofluorescence
Tutors: Carleton C. Stewart and Sigrid J. Stewart

This tutorial will describe the procedures for evaluating antibody quality, antibody titer, verifying antibody combinations and processing cells. Instrumentation quality assurance procedures, electronic or software compensation procedures for up to 4 colors will be covered.  The unique problems and their solutions for using PE-CY5 conjugated antibodies will be described.  The participant should expect to come away with an understanding of the proper methods for performing multiparameter immunophenotyping and the scientific basis for performing each process.

Tutorial 7. Multiparameter DNA measurement of clinical samples

Tutors: W. E. Corver, Alberto Orfao de Matos, Michael G. Ormerod

The tutorial will cover:

1. Methods of samples preparation (for biopsies, fine needle aspirates, paraffin blocks)

2. Signal processing

3. Use of light scatter

4. Using antibodies to define tumor cell populations

5. Practical clinical applications

Tutorial 8. Genotyping of Single Nucleotide Polymorphisms
Tutors: John P. Nolan
The human genome project is poised to provide the first complete human DNA sequence.  Because differences in DNA sequence confer phenotypic differences among individuals, genetic variation will be the subject of intense research in the coming decades.  The most common type of genetic variation is the single nucleotide polymorphism (or SNP).  Biomedical science in the 21st century will use SNPs to identify disease-related genes, diagnose diseases, and target treatments.  In addition, SNPs will have wide applications in agriculture, microbiology, and forensics. Multiplexed SNP analysis using flow cytometry offers a rapid and cost effective means to perform SNP-based genotyping in the research or clinical

lab on many different sample and throughput scales. This tutorial will cover the nature and uses of SNPs, general features of genomic analysis using flow cytometry, and the development and validation of

microsphere-based flow cytometric genotyping assays.

Tutorial 9. Multicolor FISH and Comparative Genomic Hybridization
Tutors: Yuval Garini
Multicolor FISH and Comparative Genomic Hybridization

Multicolor FISH and Comparative Genomic Hybridization (CGH) represents

important applications of advanced imaging techniques in the life sciences.

Unlike single color (or up to three colors) imaging methods, multicolor (or

spectral) information that exist in images, can not be fully analyzed by

the human eye, because of limited color resolution.

New developments in imaging and spectral techniques enable to acquire and

analyze multiple color images. This opens the opportunity to detect in a

single image multiple genetic (or other) probes with large intensity

variations among them (high dynamic range). When combined with optimized

fluorochromes and molecular labeling methods, a large variety of

applications opens up.

The tutorial will include explanation on the fundamentals of multicolor

techniques and CGH, specifically:

1. Optical Instrumentation for multicolor FISH data acquisition.

2. Image analysis methods for CGH.

3. Signal and image processing algorithms for analyzing multicolor images.

4. Methods for displaying the multi-parameter results found in multicolor

FISH and CGH.

5. Formalism for analyzing the signal to noise (S/N) of multicolor

measurements.

6. The future of multicolor FISH techniques.

Tutorial 10. High density array technologies
Tutors: Daniel Pinkel?
To include RNA expression arrays.

Tutorial 11. Green Fluorescent Protein

Tutor: David Galbraith and Mike Anderson

This tutorial will cover the use of GFP in both flow and image cytometry. Specific recent advances in the use of the Green Fluorescent Protein in mammalian cells will be discussed. These will include:

* Simultaneous detection of three distinct GFPs in mammalian cells.

* The next generation of dual GFP reporters that are distinct in fluorescence, hybridization and immunodetection.

* Recent progress in the development of intrinsically labelled antibodies.

* The use of IRES elements linked to GFP for the evolution of proteins through random mutagenesis and FACS selection.

* In addition, future directions in new forms of energy transfer will be explored.

Flow cytometric analysis of GFP expression will also be discussed for higher plants and a variety of other life-forms.

Recent advances in the use of GFP in image cytometry will include:

* methods for acquisition and manipulation of confocal images.

* production of movies.

* multiphoton applications.

* subcellular targeting of GFP.

Tutorial 12.  Practical Confocal Microscopy 

Tutors: Robert M. Zucker and Nicholas Terry

tc \l1 "TUTORIAL: Practical Confocal Microscopy - Robert Zucker and Nicholas Terry
The laser scanning confocal microscope (CLSM) has considerable ability to visualize structures at depth within cells, tissues and organisms. Many applications complement analytical flow cytometry by providing spatial information. This tutorial will discuss the basics of confocal microscopy, optical design, fluorescence, filters, sample preparation, and data archiving and presentation in 2D and 3D. The new Leica TCS-SP and Zeiss 510 confocal microscopy systems will be used to illustrate the features of modern CLSM systems. The system variables that affect the accuracy and precision of CLSM image capture will be discussed. Various test methods to insure the instrument is delivering optimum performance will be presented. For optimal images it is important to control the variables of laser power, PMT tube voltage, signal averaging and photo-bleaching. The relationships between PMT voltage, laser power, and signal averaging, determined with a 10 micron Spherotech test bead will be demonstrated.

Specific applications of CLSM in the areas of morphometry, apoptosis and cell kinetics in both tissue culture cells and thick tissues (murine embryos, human colo-rectal crypts), will be presented to illustrate the power and flexibility of the technique. Attempts to quantify fluorescence from thick tissue (fetal limb, fetal eye, embryo) will also be discussed.

Tutorial 13. Flow Analysis: principles and instruments/ High speed sorting in theory and practice - 
Tutors: David M. Coder and Ger van den Engh
Flow cells, filter selection, PMT operation and options, etc.  Sorting rare events, high speed sorting, sorting tumor cells for molecular analyses, including PCR and arrays

Tutorial 14. Cytometric Resources 
Tutors: David M. Coder

Brief history of cytometry, different systems currently available, cytometry information sources, typical facilities, major facilities, ISAC, affiliated societies, collaborative groups, etc.

This presentation will be free.  It is aimed at newcomers to the field.  It will be supported during the meeting by a booth at which participants can gain information about ISAC, affiliated societies, bulletin boards, etc.

