
Proteins… 

Tim Herman

… in endless forms most beautiful
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The principles of chemistry 
explored in the Water Kit…

…will be applied to the amino 
acid sidechains … in proteins

Proteins fold in water….
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MolyMod Amino Acid Building Bocks
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How do amino acids form proteins? (or in 

this case, a dipeptide?)
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What is a protein?

A protein is simply a linear sequence of amino acids…

that folds up into a complex 3D shape…

following basic principles of chemistry …  and physics.

Met  –  Lys –  Gly  – Asp – Ala –  Thr  – Arg –  Cys  –  Trp –  Val --------                                                                                                                



13

How many 15-amino acid proteins are possible?

If an average protein is composed of 200 amino acids,… 
there are 1.6 x 10260 possible proteins

20  x  20  x  20  x  20  x  20 ………………………….…..  = 3 x 1019 

400

3,200,000
160,000

8000 30,000,000,000,000,000,000
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Humans are made up of only ~50,000 different proteins
( the human genome encodes only ~ 50,000 proteins )

50,000 (5 x 104) is only a minuscule fraction

5 x 10-256 %
0.000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000
000,000,000,000,000,000,000,000,000,000,000,000,000,000,000

000,000,000,000,000,000,000,000,000,000,000,000,000,000,005%

of 10260 possible proteins
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The Amino Acid Starter Kit
 (… a protein folding kit …)

… the best thing we have ever done.
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Pauling, L., Corey, R. B. & Branson, H. R. (1951)
Proc. Natl. Acad. Sci. USA 37, 205–211.

CPK coloring scheme…

Linus 
Pauling

Robert 
Corey

(Corey  /  Pauling  /  Kolton)
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https://en.wikipedia.org/wiki/Alpha_helix 

https://en.wikipedia.org/wiki/Alpha_helix
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A Transmembrane Alpha Helix
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Amphipathic
Alpha Helices…

A Helical-Wheel plot
Remember,… 3.4 residues/turn
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The Beta Sheet
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Antiparallel

Parallel



But now that everything has changed ….



The Amino Acid Starter Kit is the best thing we have ever done!

And yet,… all models are wrong … (some models are useful.)

So,… what’s wrong with this very useful model?

1.

 2.

 3.

 4.




	Slide 1: Proteins…  
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27

