Hydrogen bonds and their importance in living organisms
A01 hydrogen bonds
· Definition ie H bonds are electrostatic attractions between polar molecules, bonded to a highly electronegative atom such as Oxygen / Nitrogen / Flourine (only these atoms are electronegative enough to induce a dipole). They occur between a lone pair of electrons on a N / O or F atom and a H atom on a different molecule. They are relatively weak, but lots together make a very strongly bonded molecule.
· Water - H bonds occur between an oxygen atom and a H atom (diagram or description).
· DNA - H bonds occur in between complementary bases A and T, C and G (could have a reference to ‘rungs of a ladder’ / diagram.
· Cellulose – H bonds occur between parallel long molecules of alpha / beta glucose molecules
· [bookmark: _GoBack]Protein secondary and tertiary structure has a 3-D structure held in place by H bonds eg enzymes where they occur between NH+ and OH- groups on different amino acids on the same / different polypeptide chain
A02 their importance
· Water: H bonds presence mean: high specific heat capacity (cools / warms slowly > water environments’ temperature change slowly relative to air, keeps organisms warmer in winter / cooler in summer / fluctuations relatively small), high latent heat of vaporisation (sweat evaporating cools mammals), water tension (creates a habitat on the surface of water bodies that eg pond skaters live on) cohesion between water molecules (allows for capillary action in xylem vessels which creates a ‘column’ of water which moves up the xylem and draws more water molecules up as they are lost from the leaf in transpiration). Water supply to all parts including the top of the plant transports essential minerals from the soil to leaves / flowers / fruit
· DNA – the H bonds between the bases are strong enough to give the molecule stability and weak enough for them to be broken when the DNA needs transcribing
· Cellulose – the long chains of glucose molecules held together by many H bonds gives the structure strength allowing for plants to be held upright, and meaning they can position their leaves to absorb the maximum light energy, and prevents osmotic lysis when cells become turgid.
· Enzymes – The 3-D structure of enzymes (and of eg receptor proteins, antibodies) gives them a particular shape containing an ‘active site’ which is complementary to the substrate. Denaturation of this active site by heat / change in pH changes the shape and stops it from working.
A03 example
· Drugs use enzyme inhibitors as a mechanism to change the shape of the active site in order to prevent a reaction (involved in the disease) occurring
· Terrestrial insects can land on pond surfaces and become trapped in the surface tension Pond skaters prey on these.
