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Lesson 8 outline 

Preparation:
Hand out worksheet. Make sure students have their 20 amino acid sheet from lesson 7.
Hand out molecular model kits.

Overview:

Amino acid side chain review
Review the 20 amino acids. These are the molecular pieces that make virtually all life processes 
go. We consider them to be the alphabet of biology, so if students want to learn them, they will 
be learning one of the most important pieces of how the biological world works. 

Peptide bond forming polymerization exercise
Students become “human ribosomes” performing an in-hand reaction to make a polypeptide.

Peptide drawing activities
With experience making an amino acid polymer, students now begin to learn to draw them.

Examples of famous peptides
Students learn that some flavors and bio-active molecules are short peptides.

Lecture sequence:

Amino acid side chain review
Give students an opportunity to read over and practice the 20 amino acids. If students have 
tried to memorize some at home, you can have them draw them on the board and make the 
other students identify them and correct any mistakes. The “snowball fight” activity described in 
the presentation, is a nice low-stress way of making students review amino acid structures. 
Chemists draw. The more drawing the students do, the easier it will be for them to follow the 
class and to internalize the chemical structures. Simply looking at chemical structures would be 
like trying to learn the guitar just by watching someone play—there is no way of learning to play 
from just watching, they must actively do it.

Peptide bond forming polymerization exercise
I created a step-by-step animation of how to create peptide bonds from amino acids. After 
students have each built an alanine, have them partner up. Decide who will remove the two 
ammonium hydrogens (with bonds) and who will remove the oxygen (without bond). 
Demonstrate how a water molecule is created with these atoms. Then show them that to satisfy 
the 4, 3, 2, 1 rule, the nitrogen and carbon must bond. This crates a peptide bond. Once 
students realize the procedure, they will assemble a class-wide peptide—another good photo 
opportunity. Some students may not realize that specific atoms need to be removed and 
connected to make the peptide properly. Encourage them to focus on the screen to follow the 
directions. The animation shows them exactly what to do.



Peptide drawing activities
From my experience, this is the most challenging part of the program. Drawing a peptide is an 
exam question for senior-level college biochemistry courses, so if not every student can do this, 
it’s fine. Even many college students fail to learn to draw peptides properly. Always tell the 
students to keep in mind that they are doing extremely advanced work and not to be 
discouraged if they find some aspects of it hard. But if students focus on the visual aids, and 
practice, they can do it. I have seen very young students understand peptides quite well. 

Understanding that when amino acids connect, every other amino acid is flipped upside down 
and backwards, is a key point. The giraffe graphic is meant to show this. When looking at the 
physical model, or the PyMol structure, this phenomenon can be seen. They reason for this flip 
is that without it, the peptide would collide with itself—this is really the only way a peptide can 
be. To easily draw these side-chain-flips, students can simply turn their paper upside down to 
draw every other side chain, keeping in mind that the dashed wedge must be used. You can 
show them using the PyMol structures that just because you use the dashed wedge does not 
mean we now have a right-handed amino acid—we simply have a left handed amino acid 
upside down. I have given templates in the worksheets so that drawing peptides can be made 
easier for them.

Again, peptide drawing is, among all the exercises I have crated, one of the only examples 
where I sometimes hit a wall with students. If your class is having trouble, I would suggest not to 
dwell on it and finish the lesson. Once we begin studying proteins in later lessons, the peptide 
concept may settle in and become easier for them. Even for my college students, practice is 
needed, and days or weeks are required to properly learn this topic. Instant gratification may not 
always be possible with peptides!

Examples of famous peptides
I end with some interesting examples of short peptides from everyday life. Have the students 
name the amino acid side chains. The class can discuss some of the more interesting 
examples. Some peptides have some interesting features that are pointed out and that will be 
discussed in later lessons, such as the ability of proline to sometimes change the direction of 
the peptide backbone. 


