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Spring Semester, 2005 
 
Structure of course 
Modern biochemistry utilizes a wide range of powerful and sophisticated instrumentation to analyze 
the properties and interactions of biological molecules in vitro and in vivo. Biochemistry II is a 3-credit 
course that will familiarize the students with a variety of modern biochemical instrumentation 
techniques and their application to specific biological problems. The course will be divided into two 
parts. In the first part (~10 weeks), the class will meet twice a week, one hour on Tuesday and two 
hours on Friday afternoons. In the first hour, there will be a lecture on a certain group of experimental 
techniques; the principles, the pros and cons of each technique, etc. On Friday afternoons there will be 
a demonstration of the instrumentation; operation, data acquisition, analysis, etc. for one particular 
technique. There will be a homework set after each week’s lecture consisting of specific data to 
analyze or interpret that will be due before the following lecture. 
 
In the second part of the course (~4 weeks), each student will choose one technique to do a mini-
project on under the supervision of one faculty member to investigate a specific biological question. 
During this part of the course the students are expected to spend ~8 hours (1 day) per week in the 
laboratory and the emphasis is to gain hands-on experience. During this part of the course the class will 
meet once a week on Friday afternoons to discuss the progress and problems encountered during that 
week’s work (refreshments will be provided). At the end of the course each student will write a 
comprehensive lab report about their project focused on the experimental aspects and the report will be 
presented to the entire class as an oral presentation. Students will be graded based on their homework 
assignments and their written and oral report about their project. 
 
Location and times 
Weekly lectures will be held from 1:30 to 2:30 pm on Tuesday’s in the Molecular, Microbial and 
Structural Biology conference room (Room L-2034). Demonstrations will meet in different 
laboratories from 1:00 to 3:00 pm on Friday’s. Tentative locations are given in the schedule below, 
although students should listen to the lecturers for possible changes in time and place for the 
demonstrations. Project discussion periods and talks will be held from 1:00 to 3:00 pm on Friday’s in 
Room L-2034 during the last month of the course (see schedule below). 
 
Textbooks and course material 
There are no assigned text books for this course. Lecture and demonstration material will be posted on 
the BiochemII web site at http://biochem.uchc.edu. Please check the website regularly for updates on 
the course material and other important details. 
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Project component 
Several laboratories will each sponsor a project utilizing one or more of the techniques taught in the 
course. Projects will be available to the students on a first-come first-serve basis. If there are more 
students than the number of projects, some students may have to pair up to do a project together. Since 
the sponsoring laboratory needs to absorb the material and instrumentation costs, the topic of the 
project should be of some interest to the sponsoring laboratory but not sufficiently important that the 
sponsoring lab depends on the results. The ideal projects will be related to ongoing research for which 
a significant amount of the groundwork has been done, so the project is likely to work to some extent; 
although in some cases a negative result is acceptable as long as the experimental design is valid and 
the techniques have been properly applied. The purpose of the project is for the students to gain hand-
on experiences. The sponsoring faculty member should be willing to commit two to three hours of 
his/her time each week to advise the students. (The project will last about four weeks during April/May 
2005). 
 
Project instructions 

• During the project period students are expected to spend one day per week on their projects. 
The exact time will be negotiated between the students and their project advisors. 

• Potential projects will be presented in the first quarter of the course and students will choose 
their project on a first-come first-serve basis.  

• Projects can be performed in the same laboratory as a current rotation as long as the project 
expands on the original rotation project and would not otherwise have been performed by the 
student during the rotation. 

• On Friday April 22 each student will present a brief (5-10 minutes) description of their project 
and what kind of data will be / has been collected. No slides or transparencies are necessary, 
but could be used if desired. Pizza and drinks will be provided. 

• On Friday April 29 each student will present the status of their project in an informal “lab 
meeting”. Students and faculty will discuss the progress of each of the projects. Pizza and 
drinks will be provided. 

• On Friday May 6 there will be no class. 
• On Friday May 13 each student will present a short (10 min + 5 min discussion) oral 

presentation about their project results to the rest of the class. Written project reports are due at 
the same time. There will be NO extensions as grades will need to be handed in immediately. 

Project report 
Project reports should be typed with figures showing data acquired by the student. The length of the 
project reports should be between 4 and 10 pages. The following topics should be covered: 

• The goals of the experiment. What is the specific question that is being addressed? 
• The choice of the method. Why can this method be used to answer the question raised above? 
• Comparison to other methods. What are the advantages and disadvantages of the method used 

in this experiment with respect to other techniques? 
• The details of experimental design, such as the selection of instrument parameters, sample 

concentrations, etc. 
• What data have been obtained and the interpretation of the data. 
• What conclusions can you make based on the experimental data and what future directions 

should be pursued if any? 
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Final presentation 
• Each student will have 10 minutes for their final presentation on their project followed by a 5 

minute question period. All faculty members, especially those who serve as project advisors, 
should come to the presentation. Transparencies or Power Point slides can be used for the final 
presentation. 

 
Grading 
The final grade will consist of the following: 50% from homework assignments from each of the 
lectures, 40% from the project report and presentation, and 10% from attendance. 

• There are no exams! 
• As a large portion of the course comprises “hands-on” demonstrations it is important to not be 

absent. All absences should be reported to the director BEFORE the class/demonstration 
begins. Unexcused absences will result in a lowering of the final grade. 

• Homework assignments will be handed out at the end of each lecture and are due back before 
the next weeks lecture. Late homework assignments will not be accepted unless granted by the 
director BEFORE they are due 

 
Schedule 
Date Topic     Room  Lecturer 
Tuesday, January 18 Optical Spectroscopy   L2034  Peng 
Friday, January 21 Optical Spectroscopy Demonstration L3002  Maciejewski 
Tuesday, January 25 Fluorescence Correlation   L2034  Carson 
 Spectroscopy (FCS) 
Friday, January 28 FCS Demonstration   L5080 (CCAM) Carson 
Tuesday, February 1 Fluorescence Redistribution After  L2034  Cowen 
 Photobleaching (FRAP) 
Friday, February 4 FRAP Demonstration   L5080(CCAM) Cowen/ 
          Koppel 
Tuesday, February 8 Computational Cell Biology  L2034  Loew 
Friday, February 11 Virtual Cell Demonstration  CCAM  Loew 
       conf. room 
Tuesday, February 15 NMR Spectroscopy    L2034  Gryk 
Friday, February 18 NMR Demonstration   LSB028 Maciejewski 
Tuesday, February 22 X-ray Crystallography    L2034  Robinson(Storrs) 
Friday, February 25 X-ray Demonstration   TBA  Robinson(Storrs)/ 
         Maciejewski 
Tuesday, March 1 Chromatography    L2034  Peng 
Friday, March 4 Chromatography Demonstration  L3053  Peng/Hoch 
Tuesday, March 8 Thermodynamic Techniques  L-2034  Hoch 
Friday, March 11 Thermodynamics Demonstration  L3004  Hoch/Desrosiers 
Tuesday, March 15 Hydrodynamic Techniques  L-2034  Cole 
Friday, March 18 Hydrodynamic Demonstration  L3096  Maciejewski / 
         Robson 
Tuesday, March 22 Spring Break: no classes 
Friday, March 25 Spring Break: no classes 
Tuesday, March 29 Electrophoresis    L2034  Ton-That 
Friday, April 1 Electrophoresis Demonstration  L3015  Ton-That 
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Tuesday, April 5 Proteomics / Mass Spectroscopy  L2034  Maciejewski 
Friday, April 8 Proteomics / Mass Spec Demonstration E5041  Han 
Tuesday, April 12 DNA microarray analysis   L2034  TBA 
Friday, April 15 Microarray Demonstration  L4076  Krueger 
Tuesday, April 19 Project: no lecture 
Friday, April 22 Project Description Talks   L2034  Students 
Tuesday, April 26 Project: no lecture 
Friday, April 29 Project Progress Reports   L2034  Students 
Tuesday, May 3 Project: no lecture 
Friday, May 6 Project: no lecture 
Tuesday, May 10 Project: no lecture 
Friday, May 13 Final Presentations    L2034  Students 
 
Detailed course outline 
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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Lecturers 
 
• Dr. John Carson 

Room L-3039, Department of Molecular, Microbial and Structural Biology 
Phone: 679-2130, e-mail: jcarson@nso2.uchc.edu 
 

• Dr. James Cole 
Department of Molecular and Cell Biology (UConn at Storrs) 
Phone: (860) 486-4333, e-mail: james.cole@uconn.edu 

 
• Dr. Ann Cowan 

Room L-5090A, Department of Molecular, Microbial and Structural Biology 
Phone: 679-1449, e-mail: acowan@nso2.uchc.edu 

 
• Dr. Michael Gryk  

Room L-3049, Department of Molecular, Microbial and Structural Biology 
Phone: 679-4785, e-mail: gryk@neuron.uchc.edu  

 
• Dr. David Han 

Room ARB-5041, Department of Physiology 
Phone: 679-2444, e-mail: han@nso.uchc.edu 

 
• Dr. Jeffrey Hoch 

Room L-3053, Department of Molecular, Microbial and Structural Biology 
Phone: 679-3566, e-mail: hoch@uchc.edu 

 
• Dr. Dennis Koppel 

Room L-5072, Department of Molecular, Microbial and Structural Biology 
Phone: 679-2105, e-mail: koppel@nso2.uchc.edu 

 
• Dr. Winfried Krueger 

Room L-4076, Department of Genetics and Developmental Biology 
Phone 679-4939, e-mail: wkrueger@uchc.edu 

 
• Dr. Leslie Loew 

Room L-5108, Department of Physiology 
Phone: 679-3568, e-mail: les@volt.uchc.edu  

 
• Dr. Mark Maciejewski 

Room L-3053, Department of Molecular, Microbial and Structural Biology 
Phone: 679-1943, e-mail: markm@neuron.uchc.edu  
 

• Dr. Victoria Robinson 
Department of Molecular and Cell Biology (UConn at Storrs) 
Phone: (860) 486-4353, e-mail: victoria.robinson@uconn.edu 
 

• Dr. Hung Ton-That 
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Room L-5072, Department of Molecular, Microbial and Structural Biology 
Phone: (860) 486-8452, e-mail: ton-that@uchc.edu 
 

 
• Dr. Zheng-yu Peng�

Room L-3004, Department of Molecular, Microbial and Structural Biology 
Phone: 679-2885, e-mail: peng@sun.uchc.edu 


