Homework (due Friday, Jan. 25):

1. What is the Central Dogma of Molecular Biology?
2. Van Holde 1.2

(amino acid structure)
3. Van Holde 1.4

(amino acid structure)
4. Van Holde 1.7

(DNA structure)
5. Protein data bank exercises (see below)
Protein Data Bank Homework
Go to the Protein Data Bank Web site:

http://www.rcsb.org/pdb/home/home.do
The Protein Data Bank (PDB) is a huge depository that contains the (atomic) coordinates of all solved protein structures, DNA, RNA and other important biomolecules – almost 50,000 structures in total.  
This homework is intended to familiarize you with the PDB and the visualization software VMD.  There are many other, very good visualization software packages.  

We’ll use VDM, because it is good, relatively easy to use, well-supported, and free.  It is already installed on your computer.  

Feel free to use other software packages as well (e.g. the ones listed on the PDBsite: KING, Jmol, WebMol, MBT Protein Workshop).
Remember that practice makes perfect; so use the PDB and VMD as much as possible. It is a fantastic and incredibly powerful resource.  

You’ll need a good internet connection for some these exercises.  

1. Go to the Protein Data Bank Web site:  http://www.rcsb.org/pdb/home/home.do
2. In the search line, search for “chicken fibrinogen”.  Fibrinogen is a blood protein that assembles into the fibers that form a blood clot during blood coagulation).

3. Click on structure 1m1j.  Download the pdb file by clicking on the [image: image1.bmp] icon and save it on your computer.  This file contains the coordinates of most atoms of this protein (the position of some atoms could not be resolved).  
4. On your computer open the program VMD (Start ( WFU Academic Tools ( Scientific Tools ( VMD).  Three windows will open: VMD Main, VMD Display, VMD).  Drag on the VMD display window to make it larger.  
5. Play as much with this program as possible.  

6. Specific tasks (hand those in): 

a. Prepare a print-out of chicken fibrinogen that shows the slight S-shape of the protein and that shows the six polypeptide chains in six different colors (hand something in that looks like Fig. 1 below)
In the “VMD Main” window, “file” drop-down menu ( new molecule (  a new window “Molecule File Browser” will open.  In this window browse for your downloaded pdb file, then click load.  The protein structure should now be displayed in the “VMD display” window.  Now, in the “VMD Main” window go to the “Graphics” drop-down menu ( Representations ( a new “Graphical Representations” window opens; in this “Graphical Representations” window chose “chain” as the coloring method and “NewCartoon” as the Drawing method.  
Then in the “Mouse” drop-down menu (VMD Main window) learn how to use your mouse to translate, rotate and scale your structure.  
To make the background white in the display, go to the “Graphics” drop-down menu ( colors, then you get the ‘color controls’ window: categories ( display; names ( background; colors ( white.  
To make the peptide chains different colors: Still in the ‘color controls’ window: under categories ( chain, then under “names” click on A, B, C, … and select different colors for each chain.  
Then, to print things out: In the “VMD main” window, drop-down menu “file” ( render ( save snapshot as bit map onto your computer and print out.  

b. Prepare a print-out of a zoomed-in, specific region of the protein, so that you can see the side chains of the amino acids.  Name one of the side chains of this zoomed-in region (by looking at their atoms).  Hand something in that looks like Fig. 2 below.  
Using your mouse, zoom into one region (of your choice) of the protein.  In the VMD main window: “Graphics” drop-down menu ( a new window “Graphical representation” opens; in this window: under coloring method ( element, under drawing method ( licorice.

To create file and print-out: In the VMD main window: drop-down menu “file” ( render ( save snapshot as bit map onto your computer and print out.  
c. What are the dimensions of chicken fibrinogen (length, diameter)?  Use any source you want, but cite your source
d. How many amino acids does each polypeptide chain have?  Use any source you can find, but cite your source.  
e. Prepare a print-out of the structure of one more protein of your choice (in NewCartoon form).
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Fig. 1 Overall structure of chicken fibrinogen. The six polypeptide chains are depicted in different color.  
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Fig. 2: Detail of chicken fibrinogen.  The arrow points to a lysine (oxygen-red, nitrogen-blue, carbon-cyan, sulfur-yellow, phosphorous-tan)
