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Bio 111 Handout for Biochemistry 1 
 
This handout contains: 
1. Today’s iClicker Questions 
2. The handout for today’s lecture. 

iClicker Question #13A - before lecture 
 Your lunch consists primarily of polymers.  Digestion breaks these down into 
monomers.  These monomers are then re-polymerized to make more of you.  Which of the 
following statements is/are true? 
 A) Digestion is dehydration synthesis; re-polymerization is hydrolysis. 
 B) Digestion is dehydration synthesis; re-polymerization is dehydration synthesis. 
 C) Digestion is hydrolysis; re-polymerization is dehydration synthesis. 
 D) Digestion is hydrolysis; re-polymerization is hydrolysis. 
 E) None of the above. 

 

iClicker Question #13B - after lecture 
 The structure of cholesterol is shown below with two regions circled: 

  

 

HO  
  Region 1  Region 2 
 
 Cholesterol is found embedded in the membrane of animal cells.  Based on this, which 
of the following statements is/are true? 

A) Region (1) would be in the hydrophobic core of the membrane and (2) would be in the 
surrounding water. 

B) Region (2) would be in the hydrophobic core of the membrane and (1) would be in the 
surrounding water. 

C) Both (1) and (2) would be in the water surrounding the membrane. 
D) Both (1) and (2) would be in the hydrophobic core of the membrane. 
E) I don’t know. 

 
Beaming in your answers 
1. Figure out your answer and select the appropriate letter (A-E). 
2. Turn on your iClicker by pressing the “ON/OFF” button; the blue “POWER” light should 

come on.  If the red “LOW BATTERY” light comes on, you should replace your batteries 
soon. 

3. Transmit your answer as follows:   
a. Press the button corresponding to the answer you’ve selected (A thru E).   
b. The “STATUS” light will flash green to indicate that your answer has been received.  

If the “STATUS” light flashed red, your answer was not received; you should re-
send it until you get a green “STATUS” light. 
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Bio 111 Handout for Biochemistry 2 
 
This handout contains: 
1. Today’s iClicker Questions 
2. The handout for today’s lecture. 

iClicker Question #14A - before lecture 
 Consider the table of amino acid structures in Campbell figure 5.17.  Which of the 
following amino acids has the most hydrophobic side chain? 
 A) Alanine 
 B) Phenylalanine 
 C) Aspartic acid 
 D) Glycine 
 E) Serine 

 

iClicker Question #14B - after lecture 
 Consider the amino acid asparagine. Its structure is shown below with the side chain 
circled. 

 
 Which of the following statements about the side chain of asparagine are correct? 
  (A) The side chain is hydrophilic & it can make H-bonds. 
  (B) The side chain is hydrophobic & it can make ionic bonds. 
  (C) The side chain is hydrophilic & it can make ionic and H-bonds. 
  (D) The side chain is hydrophilic and it can make ionic bonds. 
  (E) I don’t know. 
 

 
Beaming in your answers 
1. Figure out your answer and select the appropriate letter (A-E). 
2. Turn on your iClicker by pressing the “ON/OFF” button; the blue “POWER” light should 

come on.  If the red “LOW BATTERY” light comes on, you should replace your batteries 
soon. 
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3. Transmit your answer as follows:   
a. Press the button corresponding to the answer you’ve selected (A thru E).   
b. The “STATUS” light will flash green to indicate that your answer has been received.  

If the “STATUS” light flashed red, your answer was not received; you should re-
send it until you get a green “STATUS” light. 
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Hemoglobin Protein Structure 
All of these figures can be found on the web by downloading the “Lecture Molecules 
Application” from the course web site. 
 
       
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
       

Red Blood cell. 
- carries O2 

contains millions of 
molecules of 
Hemoglobin 

one molecule of 
Hemoglobin  
(roughly 4,400 
atoms)  
• Each sphere is 
an atom. 

each molecule of 
Hemoglobin  
is made of  
4 separate protein 
chains 
 or  subunits 
- α1 α2 β1 β2  

α1 - dark blue 

β2 - yellow 

α2 - green 

Each subunit has 
a heme group in 
it (red).  
The heme 
groups actually 
bind the O2. 

The heme groups are embedded 
in the protein; each binds one O2. 
Since there are 4 subunits in a 
hemoglobin molecule, each 
hemoglobin molecule binds 4 O2. 

β1 - light blue 
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Bio 111: Protein Folding Demonstration 
 Today in lecture, you will twist a piece of wire so that it simulates the behavior of a 
chain of amino acids (also known as a protein).  We will then use this to explore protein 
folding in lecture.   

A simulated 7-amino acid protein is shown below; your protein will be similar although it 
may have a different pattern of loops. 

• The more-or-less straight part of the wire simulates the backbone 
• The loops simulate the side-chains (there are 7 in this example) 
• One end is the amino terminus; the other is the carboxyl terminus (for this 

demonstration, it does not matter which is which). 
•  

 
 
 
 
 
 
 
 
 
 
Side-chains 
 In the simplified world of this demonstration, there are three kinds of amino acids, each 
of which is represented by a different type of loop: 

Hydrophobic Positively-charged Negatively-charged 
 
 

 
 

 
 

A large open loop.  Make it 
two finger-widths wide. 

A long closed loop.  Make it 
four twists long. 

A short closed loop.  Make it 
two twists long. 

 
How to do it 

Now you will twist your wire to make a protein of seven or eight amino acids.  The 
sequence of amino acids is up to you, but it works best if your protein contains: 

• More hydrophobic amino acids than charged ones. 
• At least one positively-charged and one negatively-charged amino acid. 

 
The measurements in this demonstration need not be precise; you will use the width of your 
fingers as a ruler. 

• Leave two finger-widths of space un-twisted at the starting end. 
• Leave three finger-widths of space between each amino acid. 

 
 
 

Amino  Amino  Amino           Amino        Amino Amino    Amino 
 Acid #1 Acid #2  Acid #3           Acid #4        Acid #5 Acid #6  Acid #7 
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Bio 111 Handout for Biochemistry 3 
 
This handout contains: 
1. Today’s iClicker Questions 
2. The handout for today’s lecture. 
 

iClicker Question #15A - before lecture 
 Campbell figure 5.20 shows the four levels of protein structure.  All proteins can be 
looked at in terms of three of the levels of structure; only some proteins can be looked at in 
terms of one of the levels.  Which level applies to only some proteins? 
  (A) Primary Structure 
  (B) Secondary Structure 
  (C) Tertiary Structure 
  (D) Quaternary Structure 
  (E) None of the above 
 

 

iClicker Question #15B - after lecture 
 Consider the two amino acids, Arginine and Asparagine (shown below). 
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 Which interactions are possible between the side chains of these two amino acids? 
  (A) ionic, hydrogen, van der Waals, and hydrophobic 
  (B) hydrogen, van der Waals, and hydrophobic 
  (C) van der Waals and hydrophobic 
  (D) ionic and van der Waals 
  (E) hydrogen and van der Waals 
 

 
Beaming in your answers 
1. Figure out your answer and select the appropriate letter (A-E). 
2. Turn on your iClicker by pressing the “ON/OFF” button; the blue “POWER” light should 

come on.  If the red “LOW BATTERY” light comes on, you should replace your batteries 
soon. 

3. Transmit your answer as follows:   
a. Press the button corresponding to the answer you’ve selected (A thru E).   
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b. The “STATUS” light will flash green to indicate that your answer has been received.  
If the “STATUS” light flashed red, your answer was not received; you should re-
send it until you get a green “STATUS” light. 
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Hemoglobin Protein Structure 
All of these figures can be viewed by downloading the “Lecture Molecules Application” from 
the course website for this lecture. 
 

       
 

     
 
 

       

Red Blood cell. 
- carries O2 

contains millions of 
molecules of 
Hemoglobin 

one molecule of 
Hemoglobin  
(roughly 4,400 
atoms)  
• Each sphere is 
an atom. 

each molecule of 
Hemoglobin  
is made of  
4 separate protein 
chains 
 or  subunits 
- α1 α2 β1 β2  

α1 - dark blue 

β2 - yellow 

α2 - green 

Each subunit has 
a heme group in 
it (red).  
The heme 
groups actually 
bind the O2. 

The heme groups are embedded 
in the protein; each binds one O2. 
Since there are 4 subunits in a 
hemoglobin molecule, each 
hemoglobin molecule binds 4 O2. 

β1 - light blue 


