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Spring Semester, 2005 (Tuesday 1:30 – 2:30, Friday 1-3) 
 
Structure of course 
The course will be divided into two parts. In the first part (~10 weeks), the class will meet on Tuesday’s for a 
one hour lecture and then for two hours on Friday afternoons for a demonstration of that weeks topic. There will 
be a homework set after each week’s lecture and there are no exams! The second part of the course will consist 
of a mini-project utilizing one or more of the techniques discussed in the course. 
 
Topics to be presented 
1. Optical Spectroscopy: Absorbance, fluorescence, and circular dichroism (CD) spectroscopy, fluorescence 

polarization and decay. (PENG) Demonstration on fluorescence and CD. 
2. Fluorescence Correlation Spectroscopy: Con-focal microscopy, two-photon excitation, fluorescence 

correlation spectroscopy (FCS). (CARSON) Demonstration on FCS. 
3. Fluorescence Redistribution after Photo-bleaching (FRAP): Diffusion processes, redistribution of 

fluorescence probes, lipid and protein dynamics. (COWEN) Demonstration on FRAP 
4. Computation Cell Biology: Reaction kinetics and equilibrium, basics of cell-based modeling, the virtual 

cell project. (LOEW) Demonstration of the virtual cell project. 
5. Nuclear Magnetic Resonance Spectroscopy (NMR): NMR spectroscopy, spectral assignment, structure 

determination, chemical shift mapping. (GRYK) Demonstration on NMR data collection and analysis. 
6. X-ray Crystallography: X-ray crystallography, crystallization, data collection, refinement. (ROBINSON) 

Demonstration is under development. 
7. Chromatography: Ion exchange, gel filtration, reverse phase HPLC, and affinity chromatography. (PENG) 

Demonstration on HPLC, BioCAD automated chromatography system. 
8. Thermodynamic Techniques: Differential scanning calorimetry (DSC), isothermal titration calorimetry 

(ITC), thermal and urea denaturation, and surface plasmon resonance. (HOCH) Demonstration on 
isothermal titration calorimetry. 

9. Hydrodynamic Techniques: Translational and rotational diffusion, static and dynamic light scattering, 
analytical ultra-centrifugation. (COLE) Demonstration on multiple angle laser light scattering (MALLS). 

10. Electrophoresis: SDS-PAGE, native gels, agarose gels, gels for low/high MW species, isoelectric focusing 
(IEF), 2D gel electrophoresis. (TON-THAT) Demonstration of IEF and 2D gel electrophoresis. 

11. Proteomics / Mass Spectroscopy: Protein mass spectrometry, in situ proteolysis, LC-MS and MS-MS, 
identification of unknown proteins. (MACIEJEWSKI) Demonstration of LC-MS and MS-MS. 

12. DNA Microarray Analysis: Databases and clone libraries, array preparation, hybridization, scanning and 
image analysis. (TBA) Demonstration on analysis of DNA microarray data. 
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