
Review Activity Module 1: Biological Chemistry 

 
Laroche: 

 

The picture above is of a molecule calle MC1R. Based on what you’ve learned so far about the 
various biological macromolecules, what kind of macromolecule do you believe MC1R is? 
Explain your reasoning.  

 

How many levels of structural organization can you identify in the image? Explain. 

 

Where is the MC1R macromolecule found? How can you tell?  

 

Describe the properties of the molecules surrounding MC1R, specifically with regard to the 
contrast between water, polar, charged, and non-polar molecules. 

 

Based on information from image, speculate on the possible functions of MC1R in the cell. 

 



Briefly describe the relationship between the MC1R molecule and the genetic information of the 
cell. 

 

 

Nucleic Acids 

Provide a rough sketch of the following nucleic acid strand: GAACGT. In your sketch, be sure 
to draw the phosphate-sugar backbone (circles and rough pentagons are fine), and distinguish 
between one and two-ringed bases (rings can be roughly drawn). Also indicate 5’-3’ 
directionality for the molecule you’ve drawn. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Draw the RNA strand which is complementary to the DNA strand you drew above. Draw the 
RNA strand such that it is attached through base pairing to the DNA strand. Indicate 5’-3’ 
directionality for the RNA. 



Food Labels 

Imagine you are examining the labels of two different food products. You happen to notice that 
one of them contains 3g of sugars and no fat, while the other one contains no sugars and 3g of 
unsaturated fat. Assuming all other molecules are equal, which of the two food products should 
have more calories? Explain your reasoning. 

 

In addition to 3g of sugars, the first food product also has 15g of fibre, which the second product 
does not have. Would this change your first answer? Why or why not? Refer to specific 
macromolecular configurations and functions in your answer. 

 

 

Chemical Evolution 

Why is it important for the theory of chemical evolution that essentially no O2 gas was found on 
early earth? 

  



Awad: 

1) If you wanted to use a radioactive or fluorescent tag to label only proteins in a mixture 
containing proteins, nucleic acids and lipids, what atom(s) could you label that is/are specific for 
proteins? 

 

2) You just ate a big juicy steak. In the stomach and small intestines proteases break up the 
proteins in the steak into amino acids. If one of the proteins were 236 amino acids long, how 
many water molecules would the enzymes need to break all the peptide bonds in each molecule 
of this protein? 

 

3) Eric is given 4 samples and told they are cysteine (an amino acid), sucrose, erythropoietin (a 
protein hormone), and DNA. The samples are in test tubes marked 1, 2, 3 and 4, but Eric doesn’t 
know which compound is in which tube. He is instructed to identify the contents of each tube. 

In his first test, he tries to hydrolyze a portion of the contents of each tube. Hydrolysis occurs in 
all tubes, except tube 4. 

In Eric’s next test, he finds that tubes 2, 3, and 4 are positive for nitrogen, but only tube 4 gives a 
positive result when tested for the presence of sulfur. 

The last test Eric performs shows that the compound in tube 2 contains a high percentage of 
phosphate. 

- Which tube contains erythropoietin? Explain.  

- Which one contains sucrose? Explain.   

 

4) Using the structures of the 20 amino acids as a guide (next page), build a decapeptide that 
consists of 8 highly hydrophilic amino acids located on the N terminus side of the peptide chain 
and 2 hydrophobic amino acids (write the primary sequence using the 3-letter abbreviation, 
indicating the N and C termini). 

- How would this peptide behave when mixed with water? 

 

 



 

5) The following single-celled organism is classified into domain ________ and kingdom 
________.  

 

 

 



Roffey: 

1. Draw a tripeptide containing glycine, aspartic acid, serine 

A. Use an arrow to identify the covalent bonds linking the monomers together; name this 
bond 

B. Circle and identify the functional groups; what are the properties of each?  

 

2. If this 3 amino acid sequence was part of a larger protein found in the blood (a plasma 
protein), where would you expect it to be located: on the exterior or interior of the 
protein. Explain your reasoning 

 

3. Where do the instructions on how to make this protein and other proteins exist inside a cell? 

 

 

4. Identify the TRUE statement(s) pertaining to the molecule C5H10.  
  

A. It is a hydrocarbon. 
B. It is soluble in water. 
C. It contains only single covalent bonds. 
D. Its isomer has a different molecular formula. 
E. Its carbon originally came from CO2. 
F. A and E are correct  

 

5. Which molecule is not possible (Circle the correct answer, including the text)? 

     

All are possible 

 



6. Which functional group would act to raise the pH of a solution? 
A. hydroxyl 
B. carbonyl 
C. carboxyl 
D. amino 
E. phosphate 

 

7. What type of molecule is this?  
A. An alcohol 
B. A ketose 
C. An aldose 
D. A weak acid 
E. An amine 

 

8. Which is NOT true? These molecules…  
A. are polar. 
B. have covalent bonds. 
C. are optical isomers. 
D. have the same molecular formula. 
E. can both be metabolized by an organism.  

 

9. Identify the FALSE statement pertaining to the reaction illustrated below. 
A. This is an anabolic reaction. 
B. Enzymes increase the rate of this reaction. 
C. There are more carbons in the product than the reactants. 
D. This reaction forms a covalent bond. 
E. This is a reversible reaction.  

 

10. Which statement is NOT true about this molecule? 
A. It’s organic. 
B. It is soluble in water. 
C. It is a monosaccharide. 
D. It is a pentose. 
E. It is found in DNA. 

 

D-glyceraldehyde  L-glyceraldehyde  



11. Which statement is NOT true about glucose? 
A. It is formed by photosynthesis. 
B. It is the monomer of starch, glycogen, cellulose, and chitin.  
C. It has the molecular formula, C6H12O6. 
D. It can be converted into other organic molecules like amino acids and fatty acids. 
E. All are true. 

 
12. How are starch and cellulose different? 

A. Only cellulose is made by plants. 
B. Only starch can be digested by animals.    
C. Only starch is a polysaccharide. 
D. Only cellulose is a polar molecule. 
E. Only starch is formed by an anabolic reaction. 

 
13. Which statement is NOT true about the area indicated by the box? 

A. It is nonpolar. 
B. It will not dissolve in polar solutions. 
C. It is part of a saturated fatty acid. 
D. It is hydrophobic. 
E. The double bonds are in cis form. 

 

14. Which is TRUE regarding this molecule? 
A. It is found in triglycerides.   
B. It contains covalent bonds. 
C. The yellow region (on the right side) can act like a base. 
D. The R region is always nonpolar. 
E. All of the above are true.  

 
15. Spider silk owes its strength to hydrogen bonds holding single polypeptide strands together. 

What is the highest level of protein structure silk has? 
A. primary 
B. secondary 
C. tertiary 
D. quaternary 

  

 



Felkai: 

Which of the following two amino acids would be more likely to form hydrogen bonds to 
stabilize the tertiary structure of a protein? Explain your answer. 

           

Provide a description and an example of what constitues the primary, secondary, and tertiary 
structure for each of the following macromolecules: 

Protein: 

 

 

Nucleic Acids: 

 

 

Carbohydrates: 

 

 

The basic formula of carbohydrates is (CH2O)n, while for lipids the formula tends to be more 
along the lines of C20H40O1. In other words, carbohydrates contain far more oxygen per carbon 
atom than lipids do. What is the relevance of this observation? 

A. Carbohydrates consist mostly of carbonyl functional groups. 
B. Carbohydrates are less oxidized than lipids. 
C. Carbohydrates are less reduced than lipids. 
D. Carbohydrates are the most effective energy storing macromolecules. 



Describe the essence of chemical evolution. In your answer, be sure to refer to changes in 
energy and entropy that occurred, and describe the consequences for the atoms and molecules 
present on early earth. 


