INS Biology Workshop 2

October 23, 2003

Again, groups of 5, choose a leader and recorder.

Reading Status: Should be finishing chapter 3, starting on chapter 4.

Short quiz next Thursday, October 30. Take-home exam following week.

1. This problem concerns the following short peptide:

Ala-glu-ser-cys-leu

a. How many amino acids are present? What are their full names? How many peptide bonds are present?

b. Identify the amino terminus and carboxy terminus of this peptide.

c. Rewrite this sequence using the one-letter convention for amino acids.

d. Write the molecular structure out for this peptide.

e. If this molecule underwent hydrolysis, what would the products be? Draw their structures.

f. Which portions of the initial peptide have polar bonds? Which have relatively non-polar bonds?

2. In the DNA double helix, we can think about each base pair as a plate stacked on other base pairs. If the spacing between each pair of bases is 0.34 nm, answer the following questions:

a. The DNA in the bacterium E. coli is in a single circular molecule. If there are 4.6 million base pairs in this molecule, what is this molecule’s circumference? How does that compare to the typical size of this bacterium? (Typical size is 1-2 (m.)

b. The human genome consists of about 3 billion base pairs. If this were present as a single molecule, how long would it be?

3. a. Draw the structures for ribose and deoxyribose. Point out the functional group difference between them. Indicate the 3’ and 5’ positions.

b. Organisms synthesize deoxyribose from ribose. Is this reaction an oxidation or a reduction?

c. Draw out a base pair that could occur in RNA but not DNA.

4. The typical blood volume for a 100 kg human is 8.5 liters. 

a. Human blood has a normal concentration of the protein hemoglobin of about 16g/dl. How much total hemoglobin is in our example human?

b. The mean lifetime of a red blood cell, where all the hemoglobin is contained, is about 120 days. After this time, the cell is broken apart and the hemoglobin broken down. How many grams of hemoglobin must be synthesized in one day to maintain the steady state level?

c. The molecular weight of hemoglobin is about 64,500 amu. There are 4 Fe atoms in each hemoglobin. What is the weight percent of Fe in hemoglobin? How much iron is needed each day to maintain the level of hemoglobin synthesis you estimated in part b?

d. A normal level for cobalamins (forms of vitamin B12) is about 200 pg/ml. How much B12 is in circulation for this individual?

5. Define enzyme and catalyst. What is the difference, if any? What is a protease?

