How nitrogen-containing substances are made available to and are used by living organisms
A01 How nitrogen-containing substances are made available
Decomposition and Nitrogen (N) cycle:
· N-containing molecules are excreted or organism dies. Proteins are broken down by saprophytic bacteria /fungi into ammonium compounds then to nitrites (NO2), then nitrates (NO3) by nitrifying bacteria.
· Nitrates are taken up by plant roots into the xylem and up to the leaf where they are used
· N-containing compounds are ingested as food by consumers / animals
· Nitrates are also made available to plants by N-fixing bacteria which live both freely in the soil and in root nodules of legumes (eg peas) when they convert atmospheric N into NO3. 
· Feeding and digestion: include extra-cellular digestion by microbes
A02 How nitrogen-containing substances are used by organisms
· Proteins and their use eg enzymes and enzyme action (linked to 3D structure of protein and active sites), haemoglobin and the exchange of respiratory gases, 
· Membrane proteins as receptors, carrier proteins, antibodies and specificity
· Nucleic acids and the role of DNA, RNA. The information encoded in strands of DNA controls the genetic makeup of organisms. The DNA molecule has a backbone of sugars and phosphate groups off of which hang simpler units called nucleotide bases. DNA contains only four bases, called A, T, C and G. The sequence of the nucleotides along the backbone encodes genetic information.
· ATP and respiration. ATP is an essential molecule that provides energy for all cellular activities. The molecule’s phosphate bonds store a great deal of energy, which can be saved until needed by the cell. ATP is both used and created during cellular respiration, with the entire respiration process yielding a net of approximately 30 molecules of ATP per molecule of glucose consumed.
· Chlorophyll and function as light absorbing molecule and electron. In the light reactions, electrons lost by chlorophyll are used to generate ATP for energy, and to reduce NADP to use as a reducing agent in the Calvin cycle where monosaccharides are fixed from atmospheric carbon dioxide (CO2) and used by the plant for building cells and for energy.
· NADP and photosynthesis 
· Nitrate as a limiting factor, fertilisers and eutrophication 
A03
· Ocean upwelling of minerals from the depths to surface waters, linked to production eg West coast of South America has upwelling which promotes phytoplankton growth and then on up the food chain (major sardine fishery)
· [bookmark: _GoBack]High nitrite (NO2) levels in drinking water link with ‘blue baby’ syndrome (methaemoglobinaemia). Possible link to stomach cancer

