
Jeff Moore (email: jsmoore@Illinois.edu)

Molecular Literacy for All
making sense of the “monstrous and boundless thicket” of everyday chemistry

The building blocks of life: 
“As simple as can be?”



Today’s Outline
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Biological polymers
Polysaccharides (carbohydrates)

Polynucleotides (RNA and DNA)

Polypeptides (proteins)

Protein databank
Molecular explorations
through biology and medicine



POLYSACCHARIDES
(carbohydrate polymers)
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Jeff Moore (email: jsmoore@Illinois.edu)



Nature’s way
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POLYNUCLEOTIDES

DNA and RNA
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Nucleosides and Nucleotides
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The Nucleic 
Acids, DNA 
and RNA, 

are Polymers
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The Dickerson Dodecamer

https://www.rcsb.org/pdb/explore/jmol.do?structureId=4pwm&bionumber=&jmolMode=HTML5


The 
Nucleosides
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The Dickerson Dodecamer

https://www.rcsb.org/pdb/explore/jmol.do?structureId=4pwm&bionumber=&jmolMode=HTML5


The Phosphodiester Linkage Has Special Stability 



POLYPEPTIDES

Proteins
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Amino Acids and Proteins



A 
Representative 

Peptide 
Sequence
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The Aliphatic 
Amino Acids
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The 
Aromatic & 
Heterocyclic 
Amino Acids
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Sulfur and 
Hydroxyl-

Containing 
Amino Acids
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Amino Acids 
with 

Positively 
Charged 
Groups
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Amino Acids 
with 

Negative 
Charges and 

Their 
Derivatives
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The Protein 
Recipe of 

Life
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Protein 
Chains Fold 
into Unique 

3D 
Structures

20



Secondary 
Structures –
The alpha-

Helix
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Secondary 
Structures –

The Beta 
Sheet
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The Protein Data Bank
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http://pdb101.rcsb.org

http://pdb101.rcsb.org/

