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3.13 AMINO ACIDS, PROTEINS AND DNA

Amino Acids

Proteins

Zwitterions

Amino acids have an amino group 
(NH2) and a carboxylic group 

(COOH)

Amino acids are chiral 
molecules (except glycine)

Thin layer chromatography can be used 
to separate and identify amino acids

Developing agents or UV 
light used to locate amino 
acids on the chromatogram

The basic amino group and 
acidic carboxylic group makes 

amino acids amphoteric

Exist near the amino 
acids isoelectric point

An ion with both a positive and 
negative charge in different 

parts of the molecule

The carboxylic group loses a hydrogen 
to become negatively charged

In alkaline conditions

In acidic conditions

COO- group on 
zwitterion gains 

a H atom

NH3
+ group on 

zwitterion 
loses a H atom

The amino group gains a hydrogen 
to become positively charged

Levels of 
structure

Enzymes are proteins that 
act as biological catalysts

Proteins are sequences 
of amino acids

Peptide links

Proteins can undergo hydrolysis 

Primary 
structure Secondary 

structure

Tertiary 
structure

A substrate fits into an 
enzyme’s active site

Some drugs work as inhibitors

They do this by blocking the 
enzyme active site

Long chain sequence 
of amino acids Hydrogen bonds 

between peptide links 

3D shape formed 
by the chain

Due to bonds such as 
hydrogen bonds and 

disulfide bridges

Alpha helix 
chain Β-pleated 

sheetStereospecific 
active site
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3.13 AMINO ACIDS, PROTEINS AND DNA

DNA

Cisplatin as an 
Aticancer Drug

Each strand of DNA is a polymer 
of nucleotide monomers

DNA exists as two strands 
arranged in a double helix shape

Cisplatin binds to DNA and 
causes kinks in the helix 

Adverse effects

This stops the tumour 
cells from replicating

Ligand replacement reaction

A bond is formed between platinum 
and a nitrogen atom in guanine

Prevents healthy cells 
from reproducing

Suppresses immune system 
Hair loss

Easily 
separated

Nucleotides are made up 
from a phosphate ion bonded 

to 2-deoxyribose

Covalent bond forms between the 
phosphate group of one nucleotide and 

the 2-deoxyribose of another

Held together by hydrogen 
bonds between bases

 2-deoxyribose is bonded to one of 
the four bases: adenine, cytosine, 

guanine and thymine

Sugar-phosphate 
backbone

 Guanine forms three 
covalent bonds with cytosine

Adenine forms two covalent 
bonds with thymine
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