CHEM E 355 Communication Systems

Nov. 20, 2006

Review:

1. How to measure the diffusion coefficient?

Fluorescence Recovery after Photobleaching (FRAP)

http://www.embl.de/eamnet/frap/html/overview.html 
DNA is labeled with a fluorescent molecule and microinjected in cytoplasm. By using high intensity laser to illuminate a small area, fluorescence will be bleached. Due to the diffusion of unbleached molecules, the fluorescence will be recovered in the bleached region. Based on the fluorescence recovery curve, DNA diffusion coefficient can be calculated.

Direct Visualization of Molecule Movement
DNA is labeled with a fluorescent molecule, and the movement of DNA in cytoplasm can be monitored by taking fluorescent pictures for a period of time. By tracing the path of DNA movement, the diffusion coefficient can be calculated.
Diffusion Chamber

 please refer to this paper Sanders, N. N., S. C. De Smedt, E. Van Rompaey, P. Simoens, F. De Baets, and J. Demeester. 2000. Cystic fibrosis sputum—a barrier to the transport of nanospheres. Am. J. Respir. Crit. Care Med. 162:1905–1911. They use cystic fibrosis sputum. For DNA diffusion in cytoplasm, cystic fibrosis sputum is replaced with cytoplasm. DNA is placed in donor side.
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2. Terminology

Endosome vs. liposome vs. lysosome
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Intracelluar barriers vs. molecular motors: dynein vs. kinesin

Basic Concepts in Communication Systems:

1. Ligand: 


2. Receptor: 

3. Affinity:


4. Agonist and Antagonist

5. Signaling transduction pathway vs. process design and control
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6. Communications are important for all the functions of cells

Diseases caused by defects in communication systems

7. Modes of communication

1) Direct cell-cell contact


2) Autocrine


3) Paracrine


4) Endocrine

Homework -Nov. 20, 2006

(Due Nov 27, 2006)


1. Identify the receptor and ligand in the following example, and use a flow chart to illustrate “the signaling pathway” and name the main components of “the signaling pathway”.

It was the day before Thanksgiving. Joe could not go home to visit her parents. She wanted to cheer up her parents. She sent an email to the Florist Store and asked the store to deliver a bundle of flowers and a note to her parents. Her parents received the flowers on the day of Thanksgiving. Her parents were disappointed that she could not come home but happy about receiving the flowers from her. Her parents called her and wished her a happy Thanksgiving. 


2. Use an example to explain the following modes of communications

Direct contact

Autocrine

Paracrine

Endocrine


3. An equilibrium dialysis experiment was performed to characterize the binding affinity of a mouse IgG or human IgG.
The association constant for the mouse IgG is 4.75 x 108 M-1 and for a human IgG is 1.3 x 1010 M-1.

a. Calculate the dissociation constant for each antibody. Which antibody has a higher binding affinity for GAD65? Explain.

b. For a GAD65 concentration of 0.7 nM, calculate the fraction of free Ab sites for both mouse IgG and human IgG.
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Ag: GAD65 
Ab: mouse IgG or Human IgG
