The importance of phosphorus-containing compounds in organisms Importance highlighted
P04 is found in nucleic acids eg DNA, RNA. A DNA polynucleotide is formed of a backbone of alternating sugar-phosphate units, with the bases projecting into the centre. Each of the sugars is linked to a phosphate group by phosphodiester bond.
DNA is important because it holds the genetic code of the organism. This is universal and inherited and controls the cell or organisms by: each triplet of nucleotides codes for an amino acid. The code is transcribed in the nucleus (if eukaryote) by the DNA molecule unwinding and the bases being separated by DNA helicase. Then complementary RNA nucleotides from the cytoplasm are bound to each other by RNA polymerase in the same order as the DNA code. The mRNA then moves out to the cytoplasm where it joins a ribosome and is brought the amino acids that were coded for by another phosphate-containing nucleic acid, tRNA. The amino acids are bonded and arranged into a secondary and tertiary structure and become functional molecules such as enzymes (catalyse specific reactions and thereby carries out cell function), or structural proteins eg collagen.  (Expand a bit)
ATP is a nucleotide made of a sugar, a base and 3 phosphate groups. ATP can be hydrolysed to lose 1 or 2 PO4 groups to make either ADP or AMP, and as it does so, releases some immediate energy in a manageable amount.
 The importance of ATP is therefore the immediacy of the energy source which is used for a wide range of reactions: we make about 40kg of ATP in our body every day and use it all almost immediately.
Examples of the range of activities that ATP is used for include: metabolic processes eg making starch from glucose. Movement, where ATP is used to detach the myosin head from the actin filament. Active transport uses ATP in that molecules or ions can be moved against their concentration gradient by changing the shape of carrier proteins. ATP can be used to phosphorylate other compounds in order to make them more reactive.
Phospholipid membranes surround every living organism, and eukaryotes also have other membrane-bound organelles within each cell, eg nucleus. A phospholipid molecule is made of a glycerol attached to 2 fatty acid tails (hydrophobic, non-polar) and a phosphate group (hydrophilic, polar). As a plasma membrane the molecules arrange themselves such that the fatty acid tails face each other with the phosphate heads on the 2 outside layers (labelled diagram OK). 
The importance of this is that the fact that they are individual molecules bonded by weak (Van der Waals) forces means that they can move around within the layer giving flexibility (useful for endocytosis / phagocytosis), but also enough strength to keep the inside and the outside of the cell separate. Membranes also provide a large surface area on which reactions can take place, the necessary proteins being held in place by the membrane (eg respiration in the mitochondrial membranes). The polar nature of the phosphate group means that polar molecules and ions cannot move in and out of the cell, so it can be controlled by having pores / carriers instead.
NADP is one of several P-containing compounds in photosynthesis. Reduced NADP is the main product of the light-dependent stage and is important because it is a potential store of chemical energy for the plant. It is used in the light-independent stage to form triose phosphate from glycerate-3-phosphate and then glucose. Other P-containing molecules include Rubisco, which is possibly the most abundant enzyme on Earth and catalyses the reaction between CO2 and RuBP. These molecules are important because (apart from chemosynthesis in deep-sea vents), photosynthesis is the only way that light energy is converted into chemical energy in the form of glucose, forming the only source of energy for both plants, animals, bacteria and fungi via food chains and then the release via respiration).
Like all minerals and elements, phosphorus is recycled when organisms die by being returned to the soil. It is taken up by plants as phosphate ions and then transferred to organisms higher up the trophic levels by feeding. Uptake by plants is made more efficient if they have mycorrhizae fungi on their roots, as this increases the surface area for uptake. The importance of phosphorus as a limiting factor is seen if plants are grown in soil with insufficient phosphate (stunted growth). Also, when in excess, PO4 can lead to eutrophication in water bodies as algae grows in abundance when this limiting factor is removed. This leads to disruption of the ecosystem, mainly a loss of diversity – indicating the importance not just of sufficient PO4 but the right balance of PO4.
[bookmark: _GoBack]Calcium phosphate is found in bones along with collagen. The importance of Calcium phosphate mineral deposits in bone is that it provides compressive strength. Strong bones are required in vertebrates for movement, to support protect the mass of the organism, and for expanding the chest cavity for breathing. A lack of calcium would make bones unable to withstand force as well. This can lead to brittle bones and osteoporosis which reduces ability to use jaws in chewing hard food eg nuts / bones, and run away from predators. Collagen in skin is needed when regenerating skin; if this doesn’t happen then cuts will heal slowly increasing risk of infection from pathogens which can cause disease eg sepsis, death
