Biological Molecules

	1

Biological molecules – proteins

· A dipeptide is two amino acids joined together by a peptide bond. Many amino acids form a polypeptide chain. This forms a protein. 

· Primary structure is the unique sequence of different amino acids in a polypeptide chain (different for each protein molecule).

· Secondary structure is how the polypeptide chain folds: pleated (beta-sheet) or twisted (alpha-helix) and held by hydrogen bonds.

· Tertiary structure is the 3D shape of a protein; quaternary is several polypeptides in the protein molecule (e.g. four in haemoglobin).
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Biological molecules – carbohydrates

· C6H12O6 is the formula for glucose (( and ( forms). The six carbon atoms are arranged in a single sugar ring (a monosaccharide).

· Two monosaccharides can be joined by a glycosidic bond (in a condensation reaction) to form a disaccharide (maltose, sucrose).

· Many monosaccharides form a polysaccharide – e.g. coiled chains in starch (amylose), straight in cellulose and branching in glycogen.

· Starch and glycogen are compact chains of glucose so are good for energy storage. Straight cellulose forms strong fibres (in cell walls).
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Biological molecules – lipids/identification 

· Lipids: mainly triglycerides made up of a glycerol head joined to three fatty acid (hydrocarbon) chains; insoluble, good for insulation.

· Phospholipids: have one fatty acid replaced by a phosphate group. The phosphate is hydrophilic and the fatty acids are hydrophobic.

· Identification: proteins by the biuret test (blue to purple); starch by iodine (brown to blue-black); lipids by emulsion test (goes cloudy).

· Benedict’s test: blue to orange or green for reducing sugars (mono and some disaccharides). Non-reducing sugars (sucrose) are boiled with acid.
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Nucleic acids 1

· Deoxyribonucleic acid (DNA) is a molecule with two chains (strands) of nucleotides (polynucleotides) twisted in a double helix.

· DNA nucleotide: made up of a sugar (deoxyribose); a phosphate group; and a base (either Adenine, Guanine, Cytosine or Thymine).

· A on one strand always pairs with T on the opposite strand and G always pairs with C. This is called complementary base pairing.
· The order of bases in a section of DNA codes for the sequence of amino acids in a polypeptide – this DNA section is a gene. 










