CHEM E 355/599 Handout

Nov. 1, 2006

Review:

1. Proteins and Protein functions


2. How cells make proteins

3. Things go wrong during the process of protein synthesis


4. How to rescue diseased cells/tissues

5. Gene-based therapy: use a gene as a drug to mediate functions of cells or tissues

Advantages:

Disadvantages:

6. How to get gene expressed in eukaryotic cells

Déjà vu: prokaryotic cells


Plasmid DNA

Cellular barriers to gene expression in eukaryotic cells

 
Cell membrane: Lipid bilayers

Endocytosis /Phagocytosis
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Lysosomes:

Chemical Environment: 

pH

Digestive enzymes: proteases, lipases, nucleases, polysaccharidases)
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Cytoplasm: 
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A small portion of cytoplasm is shown, including three types of filaments that make up the cytoskeleton: a microtubule (the largest), an intermediate filament (the knobby one) and two actin filaments (the smallest ones). The large blue molecules are ribosomes, busy in their task of synthesizing proteins. The large protein at bottom center is a proteosome.

Diffusion and active transport in cytoplasm


Passive diffusion: 


Diffusion coefficient, D


Stokes-Einstein equation: 
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Active transport: microtubes
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Nuclear envelop
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Nuclear Pore Complex (1-120/mm2)

Pore size ~10 nm

Nuclei localized sequence: 

Homework (Due: Nov. 9)

1. Several molecules or ions want to cross the cell membrane. Please give the order of their ability to cross the cell membrane.

a. Na+
b. Water
c. Glucose[image: image11.wmf]
d. Glycerol[image: image12.png]HO
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e. O2
f. 2 kb plasmid DNA

2. A group of plasmid DNA molecules just cross the cell membrane, and want to get to the nuclei.  The size of DNA is 40 nm in diameter, and the viscosity of cytoplasm at 25oC is 9000 centipoise.

1) Estimate diffusion coefficient of DNA at 25 oC in the cytoplasm.
2) (10 Extra points) Can you suggest a method to measure the diffusion coefficient of DNA in cytoplasm?

3. What are the potential intracellular barriers to delivering DNA into nuclei? Can you suggest a few ways to overcome these barriers?

Note: I will have the office hour from 2-4p on Nov. 8 in Benson 353. 

_1097737606.unknown

