Detailed Course Outline

Lectures

September 20 (Monday)
Lecture 1: Frank Somogy


Overview on Microscopy and Imaging. 

· Introduction  

· An introduction to the history and development of microscopy with particular emphasis on principals and techniques relevant to the biosciences

· Principals of Wave Optics 

· Duality of light (superposition),Newton and Huygens

· Image formation, light paths, magnification, scale, diffraction, wavelength

· Discussion of resolution( Raleigh’s Criterion), contrast, intensity information and phase information

· Principals of Microscopy

· General


· Lenses, aberrations and corrections

· Standard Nomenclature 

· Parts of a microscope

· Light sources and color temperature

· Transmitted Light Techniques 

· Brightfield  (Koehler Illumination)

· Phase Contrast (Cernike)

· Darkfield

· Polarization

· Differential Interference Contrast (Nomarski)

· Reflected Light Techniques)

· Fluorescence

· Principals (Stokes)

· Light Sources

· Filters

· Fluorochromes

Lecture 2: Dr. Regen Drouin


Fluorescence in situ hybridization (FISH) and the various types of 
            FISH.
September 21 (Tuesday)
Lecture 3: Dr. Regen Drouin

             PRINS (Printed in-situ Labeling)
· From the conception of the PRINS to its coronation.
Lecture 4: Miltenyi Biotech

MACS Technology for magnetic isolation of cells and molecules 
 -Introduction 
-Features of paramagnetic MicroBeads 
 -General procedure 
-Overview of applications in molecular biology 

 µMACS epitope tagged protein isolation 
 -Expression of tagged/fusion proteins, e.g. GFP fusion proteins 
 -Magnetic protein isolation 
 -Detection of proteins 
 
 after lunch break: 
 experiment: 
 -µMACS isolation of GFP-fusion protein 
 -Protein gel electrophoresis 
 -Silver staining/Western blot ? 

September 22 (Wednesday)
Miltenyi Biotech

Experiment cont.: 
-Staining of blot with Anti-GFP-HRP? 
Results and trouble-shooting 
Optimizing protein expression analysis by transfected cell selection (MACSelect) 


September 23 (Thursday)
Lecture 5: Chris Souwand


Live cell imaging.

· Live Cell Imaging 

· Temperature control

· Thermal stability, mass, and expansion

· Stages and Environmental enclosures

· Focus and movement

· PH control

· Methods and requirements

· Controllers

· Custom chambers

· Time Lapse

September 24 (Friday)
Lecture 6: Dr. Ulrich Klingbeil


Automated sample analysis. 

· Screening Technologies 

· Rare Cell Detection

· Metaphase Finding

· Spot counting

September 25 (Saturday)
Lecture 7: Hal Arthurs


Digital Imaging and Documentation.

· Imaging and Documentation 

· Photography

· Film speed (DIN)

· Film types

· Focus and exposure

· Issues with color film vs. B&W

· Adaptors and vignetting

· Digital Imaging 

· Information Management 

· Documentation and digital technology Chips, resolution, sensitivity and adaptors

· Professional versus consumer cameras 

· Cooling and noise

· Nomenclature and technology

· File types and compression

September 26

Studying time

Test 

Dinner

