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Biology June test
 Carbohydrates- energy storage and supply and structure
 Proteins-structure, transport, enzymes, antibodies, most hormones
 Lipids-membranes energy supply thermal insulation, protective layers/padding
 Vitamins and minerals-forms parts of some larger molecules and take part in some metabolic reactions, some act as coenzymes or enzyme activators
 Nucleic acids-information molecules carry instructions for life
 Water- takes part in many reactions support in plants solvent/medium for most metabolic reactions transport.
 Cell – chemicals (30%) DNA(1%), phosphgolipids(2%), Polysaccharides(2%),Ions, small molecules (4%), RNA(6%), PROTIENS(15%), water (70%)
 Key definitions
 risk factor-a factor that increases your chance of developing a particular disease
 Metabolism- is the sum of total of all biochemical reactions taking place in a cells of an organism
 Fact all organisms have a metabolism and require nutrients in order to survive.
 Carbone all biological molecules are carbon based. Carbon atoms can bond together to form long chains and rings. Other atoms =can be bonded to the rings/chains this makes carbon kind of like a framework atom.
 Do questions pg.89
 Atom are most stable when the outer energy levels contain a specific number of electrons the sharing of atom form a strong bond know as COVALENT BOND. Carbon can make four covalent bonds
 Carbon can also make double bonds.
 Biological molecules are grouped according to there chemical properties
 Carbohydrate, protein nucleic acid and lips are the most important groups.
 MONOMER- single small molecule can be joined to form POLYMER.. However lipids are not polymers even thought they are made up of smaller molecules because the smaller molecules are different from each other.
 Monomer Polymer
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Carbohydrates Monosaccharide’s (single sugar) PolysaccharidesProteins Amino acids Polypeptide and proteinsNucleic acids Nucleotides DNA and RNA
 Condensation reaction that licks biological monomers together
 A water molecule is released, new covalent bond formed and larger molecule is formed by the bonding of smaller molecules.
 Hydrolysis is the reverse of condensation
 A water molecule is used, the covalent bond is broken and smaller molecule is formed.
 Hydrogen bonds – they form when a slightly negatively charged part of a molecule comes close to a slightly positively charged hydrogen atom in the same molecule.
 These bonds are not strong an often described as interactions. However in some polymers when thousand of hydrogen bonds are formed they help to stabilise the structure of molecule. Heating can break hydrogen bonds..
 Key definitions
 Covalent bonds are formed wen electrons are shared between atoms are very strong and an form new molecules.
 Questions on p.g91
 Carbohydrates
 Make up 10% of organic matter in a cell – are an energy source, energy store and structure.
 Carbohydrates contain elements of carbon, hydrogen and oxygen. Carbohydrates means “hydrated carbon”
 C2(H2O)n – this means for every carbon in a carbohydrate there is an equivalent of water present.
 Monosaccharides are the simplest form of carbohydrates they contain between 3-6 carbon atoms and have similar properties.
 Soluble in water
 Are sweet tasting
 Form crystals.
 3-carbon monosaccharide known as triose sugars
 5- Carbon monosaccharide known as pentose sugars
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6- Carbon monosaccharide known as hexose sugars
 The most common is hexose sugars this includes glucose and fructose. They are written as C6H12O6
 There are two forms of glucose alpha and beta both are glucoses but the difference in structure leads to differences in properties.
 When two monosaccharides join together in a condensation reaction a disaccharide is formed an a GLYCOSIDIC BOND is formed. POLYSACCHARIDES starch, are the chain of monosaccharides
 The breaking of glucose into simpler molecules in respiration releases energy ATP
 Respiration equation
 Glucose + oxygen – carbon dioxide + water + energy that is used to form ATP.
 To break down glucose the living organism has to have a specific enzyme that can break glucose. Animal an plants have enzymes that break alpha glucose but not beta glucose this means alpha glucose can be respired but beta cannot.
 Two alpha glucoses bonded together form the disaccharide maltose. A continuation of joining more glucoses together forms amylose. A long chain of amylose coils into a spring because of the shape of glucose and the formation of glycosidic bonds. This makes it compact. Iodine molecules can get trapped in the coils of the spring this changes the colour from yellow/brown to blue/black this the basis of a starch test.
 The glycosidic bond between glucose subunits occurs between carbon number 1 of one molecule and carbon number 4 of the next and is called the 1,4-glycosidic bond.
 Starch in plants are a mixture of long straight amylose molecules and branched amylopectin. They are stored in the chloroplast and else were in the membrane0bound starch grains. Starch can be broken down to glucose molecules which will then be able to realise energy.
 Glycogen is the animal starch. Like starch it is made up of alpha glucose an can be broken down to be respired.
 Glycogen is however different from starch in the bases it’s 1,4-glycosicid bonds are shorter and it has more branches extending from chains. Which makes it more compact than starch and forms granules in animal cells in the liver and muscle cells especially.
 Both starch an glycogen are made by bonding thousands of alpha glucose molecules and are described energy storage molecules.
 They do not dissolve which meant the do not affect the water potential of cell.
 They hold glucose molecules in chains so they can be broken easily from ends to provide glucose for respiration when required.
 Condensation and hydrolysis in living organisms are catalysed by enzymes
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Polysaccharides are stable molecules which means they would not simply fall apart in the conditions found within organisms.
 Qustions on p.g 95
 When condensations reaction occurs alpha glucose forms a coiled, spring like chain however due to the slightly different structure of beta glucose when condensation occurs it forms long straight chains. These long straight chains contain 10000 beta glucose molecules they are stronger than amylose and are called cellulose chains.
 Cellulose is found in plants only and has the most abundant structure for polysaccharides in nature.
 Cellulose
 Because glucose monomer contain so many OH groups many hydrogen bonds can form and cellulose has to be arranged in a very specific way in the plant cell wall. About 60-70 cellulose molecules become cross linked by hydrogen bonds to form bundles called microfibrils, these in turn are held by more hydrogen bond in bundles called macrofibrils
 The macrofibrils have great mechanical strength they are embedded in a polysaccharide glue of substances called pectins to form cell walls.
 Structure an function of cell wall in plants
 Gives strength to cells and support the whole plant.
 Arrangement of macrofibrils allows water to pass in an out of cells easily through an along the cell wall.
 Water moving into cell does not burst the cell make it turgid. Turgid cells help support the whole plant.
 Arrangement of macrofibrils in cell wall controls the change in shape an growth
 With extra support from other substances cell wall can become waterproof.
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Overview of carbs question on p.g 97
 Amino acids
 Proteins in living organisms
 Make up 50% of cell matter. Large molecules made up of carbon, hydrogen, oxygen, and nitrogen . an some contain sulphur
 Function
 A structural component – muscle an bone
 Membrane carriers and pores
 All enzymes are proteins
 Many hormones are proteins
 Antibodies are proteins
 All proteins are made up from amino acids, an protein is the polymer of amino acids. Proteins are a long chain of amino acids joined end- to end .
 Amino acids have the same basic structure all contain an amino group at one end and a acid group at the other end and a carbon in between.
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When joined amino acids give a repeating backbone structure. For amino acids joined give the back bone of N-C-C-N-C-C-N-C-C-N-C-C.
 They are 20 types of amino acids, they only differ in the R-group of the structure. Some are positively charged, some are negatively charged, some are hydrophobic and some are hydrophilic. Glycine is the simplest amino acid as it only has a Hydrogen atom on the R-group.
 Amino acids in plants and animals.
 Plants
 Provided that plants can get nitrate from soil, plant can manufacture the amino acids they need. The nitrate is converted to amino groups and bonded to organic groups made from the product of photosynthesis.
 Animals must take in proteins as part of their diet. The proteins are digested to make amino acids. There are about 8-10 of the 20 amino acids that animals cannot build from materials they take in their bodies. These are called essential amino acids. Most essential amino acids are found in meat, plants contain fewer essential amino acids. However soya contains all of them. Vegetarians need to keep diet balanced to make sure they get all essential amino acids.
 Amino acid in animals cannot be stored because the amino group makes them to toxic if too much is present. On a process called DEAMINATION the amino group is removed. In mammals this takes place in the liver the amino group removed is converted into urea and removed in the urine.
 All amino acids are joined in the same way in a condensation reaction were water molecule is produced an a covalent bond called PEPTIDE BOND is formed. The molecule procured is called a dipeptide.
 Two amino acids joined together make a dipeptide more amino acids joined together make polypeptide.
 A protein can consist of one polypeptide or more than one polypeptide chain bonded from a even larger molecule.
 Some amino acids in polypeptides are referred to as amino acid residues because part of the molecule is lost in a condensation reaction.
 Polypeptides and proteins are synthesised in the cells on the ribosomes. The process is called protein synthesis. Messenger RNA is used to put amino acids in the right order to make a specific polypeptide chain.
 The mRNA passes through the ribosome, making amino acids join together one at a time. The sequences of amino acids produced is determined by the mRNA.
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The amino acid sequence is determines the structure of a protein function. The unique of an amino acid sequence of a polypeptide or protein is called the primary structure.
 Different amino acids have different properties, this means the sequence found in a protein will have an effect on it’s properties.
 Covalent bonds are very strong and do not simply appear or fall apart in conditions found in cells. Formation an breakage of covalent bonds are catalysed by enzymes in organisms.
 The enzymes that catalyses breaking of peptide bonds are known as protease enzymes, they are not only found in parts of organisms were food is digested, they are continually breaking down and rebuilding proteins
 Example:
 Hormone regulation – hormones need to be broken down so there effects are not permanent an can be controlled, so any cell targeted by hormones has enzymes on it to break down that hormone.
 Ageing – skin loses elasticity an becomes wrinkled, this occurs because older skin is less able to rebuild the protein collagen and the other proteins that keep it smooth and young.
 Qustion on p.g101
 To make a specific protein, amino acids must be bonded together in a specific sequence determined by DNA.
 The primary structure is just the sequence amino acids are in to form a protein
 The secondary structure
 This is formed when the chain of amino acid coils or folds into an alpha helix or beta pleated sheets. Hydrogen bonds form between the coils, due to there large amount they give stability to parts of the protein molecule.
 In alpha helix the the protein chain is coiled like a loosely-coiled spring. It is stabilised by hydrogen bonding. The hydrogen bonds form between every N-H group and the oxygen of a C=O group on the next amino acid.
 In a beta-pleated sheet, the chains are folded so that they lie alongside each other. The folded chains are again held together by hydrogen bonds involving exactly the same groups as in the alpha-helix.
 The tertiary structure Is the final three dimensional shape of a protein is formed when the coils and pleats, themselves coil and fold, with straight runs of amino acids in between. The three dimensional shape is held by a number of different types of bonds and interactions.The tertiary structure is vital for its function.Example
 A hormone must have a specific shape in order to fit the hormone receptor on the target cell.
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Collagen a structural protein is shaped to be strong, with protein chains wound around each
 other in a specific way.
 An enzyme must have an active site that has a complementary shape to it’s substrate.
 Heating a protein increases the kinetic energy in the
 molecule, this causes it to vibrate and breaks some of the bonds holding the tertiary structure. Most of the bonds that hold the tertiary structure are weak as they are not covalent bonds. If enough heat is applied the whole tertiary structure can unravel and the protein will no longer function this is called denaturation, after this the protein will never regain its original shape structure.
 Globular and fibrous proteins.
 The three dimensional shape has to main categories.
 Globular – are usually in a compact globe or ball shaped structure. Any hydrophobic R-groups are turned inwards towards the centre of the structure and the hydrophilic R-groups are on the outside. This make the protein water soluble because water molecules can easy cluster around them.
 Fibrous – form fibres, most have regular repetitive sequences of amino acids and are usually insoluble in water.
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Qustions on p.g 103
 Quaternary structure refers to the proteins that have more than one polypeptide subunit joined together to function. Some may be two identical polypeptide joined together or some have different polypeptides joined together example haemoglobin.
 Haemoglobin has a quaternary structure that is formed by four polypeptide unit. Two are called alpha chain and two are called beta chains, all four joined make one haemoglobin molecule which is water soluble a globular protein.
 In each polypeptide a special hart of the haem group contains iron ion. The haem group is responsible for the colour. A oxygen molecule can bind to the iron on the haem group, which means a haemoglobin molecule can hold four oxygen molecules.
 The haem group is not made from amino acid but is an essential part of the molecule. It is called the prosthetic group, and some similar one are present in other proteins.
 Collagen
 Collagen is a fibrous protein it is made up of three polypeptide chain each one made up of 1000 amino acids. The three polypeptide twist together to make what looks like a twisted rope.
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Hydrogen bond form in between each chain this gives it structural strength, along with hydrogen bonds, covalent bonds form cross-linked with other collagen molecules, which adds more strength this result in what is called collagen fibril. Many fibrils joined form collagen fibre.
 Function of collage.
 In the wall of arteries, it prevents blood being pumped at high pressure to burst the walls.
 Tendons are mostly made from collagen and they connect skeletal muscle to the bone, allowing muscles to pull bones for movement
 Bones are made from collagen and rein-forced with other materials like calcium phosphate to make them hard
 Cartilage and connective tissues are made from collagen
 Cosmetic treatment using collagen is increasing, e.g collagen can be used to inject into lips to make them a fuller appearance
 Is insoluble
 Questions on p.g105
 LIPIDS
 They make up 5% of the cell matter, At room temp are solid, they make up a fat and a liquid lipid called an oil. They are made up of the elements carbon, hydrogen, and oxygen and are insoluble in water
 Functions
 A source of energy can be respire to male atp
 Energy store – stored in adipose cells (cells that store lipids)
 Biological membranes are made from lipids
 Insulation
 Protection
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Some hormones (steroid hormones) are made from lipids
 Glycerol and fatty acids are found in all fats and oils that perform roles in energy storage and supply. Glycerol is always the same but some fatty acids are different in lipids. Essential fatty acids that the body can not make are taken as part of the diet.
 A fatty acid has a acid group at one end, this is the same one found in amino acids. The rest of the molecule consists of hydrocarbon chain (chain only containing carbon an hydrogen) the chain can be as long at 2 to 20 carbons long.
 Saturated an unsaturated refer to the hydrocarbon chain and whether it is saturated with hydrogen or not. If all the possible dons are made with hydrogen the fatty acid is saturated.
 Unsaturated have C=C bonds so fewer hydrogen atoms can be bonded. A single C=C double bond give a mono-unsaturated fatty acid, two C=C double bond give polyunsaturated fatty acids.
 Having C=C double bonds changes the shape of the hydrocarbon. It makes the molecules in a lipid push apart an makes them more fluid. This means that lipid containing unsaturated fatty acid are mainly oils and those that contain saturated fatty acids mainly are often fats.
 Animals contain a great deal of saturated fatty acids where as plants contain a great deal of unsaturated fatty acids. At room temp in animals the lipid is called fat (lard) and in plants at room temp the lipid is called an oil (olive oil).
 There are two main types of lipid
 Triglycerides
 Are made up of the three fatty acid joined to a glycerol molecule. The three molecule are joined to the glycerol by condensation an form an ester bond. Ester bond:-This is formed from a condensation reaction where the carboxyl group of a fatty acid and an OH group from the glycerol join and water is lost so they share an oxygen atom.
 When a fatty acid joins to a glycerol and the ester bond is formed an monoglyceride is produced. An when two more fatty acids join a triglyceride molecule is produced.
 Triglycerides are insoluble in water and are described as hydrophobic. This is due to the fact that the charges are distributed out evenly around the molecule. This means hydrogen bonds cannot form with water molecules so the two types of molecules do not mix easily together.
 Qustion on p.g 107
 Phospholipids
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Is identical to triglyceride it is make up of fatty acids bonded to the glycerol with ester bonds except the third fatty acid is not added to the glycerol, instead a phosphate group is covalently bonded. The phosphate head of the molecule is hydrophilic but the hydrocarbon chain fatty acid tail are hydrophobic the majority of the molecule is insoluble. The water solubility of the head group gives phospholipids their characteristics in terms of the capacity to form membranes.
 ATP can be generated from the glycerol and fatty acids when broken down in a hydrolysis reaction causing it to respire.
 One gram of lipid gives twice as much energy as one gram of carbohydrate this is because they are insoluble in water an can be stored in a compact way which does not affect the water potential of the cell.
 Cholesterol
 Cholesterol is a fatty substance (lipid), which is essential to healthy life. It is found in the brain, nervous tissue, skin and adrenal glands. It has three main functions within the body:
 It is used in the structure of all cell membranes.
 It is used to manufacture steroid hormones and Vitamin D within the body.
 It is used to produce bile acids which aid the digestion and absorption of fats in the diet
 Cholesterol is manufactured mainly in the liver but it is also present in saturated fat found in meat and dairy products and many processed foods. Excess saturated fat in the diet increases blood cholesterol.
 If there is too much cholesterol in the blood stream it can build up in the walls of your blood vessels.
 It can also interfere with clotting mechanisms and allow a clot to develop within the blood vessels.
 READ PAGES ON HOW SCIENCE WORKS!!!!110-115
 Nucleic acid is found in two form DNA and RNA, in living organism they hold the coded information to build a organism.
 DNA is mainly found in the nucleus of eukaryotic cells where as RNA is found in three different forms.
 The monomer of nucleic acids is called a nucleotide. A nucleotide if made by the joining of three subunits
 One phosphate group
 One sugar molecule
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One organic nitrogenous base.
 These are all joined by covalent bonds to form one single nucleotide molecule.
 Common features of nucleotides
 The phosphate group is always the same
 The sugar molecule is a 5 carbon sugar deoxyribose in DNA an ribose in RNA
 There are five possible bases ADENINE. THYMINE GUANINE CYTOSINE AND URACIL.
 Joining of nucleotides
 A condensation reaction between the phosphate group of one nucleotide and the sugar of another nucleotide joins the two together. A repetition of this gives a long chain of nucleotides. The back bone consists of a repeating sugar phosphate chain.
 When a chain of nucleotides are bonded together they are called nucleic acids. Only nucleotides carrying the same sugar molecule bind together.
 Organic bases
 Three are called pyrimidine’s and the other two are called purines. Pyrimidine’s are smaller than purines.
 Too much nucleic acid
 Too much uric acid is produced when excess purines are broken down in the liver. Uric acid is excreted in the urine, it is insoluble at lower temperatures and form crystals that are deposited in joint at the extremities like toes. The toe joint become swollen and painful a condition called gout.
 Question on p.g 117
 DNA -
 Is a long chain polymer of nucleotide monomers. When a dna molecule forms from two polynucleotide strands they form what looks like a ladder, hydrogen bond between the bases in the opposite upright strengthen the rungs of the ladder, this make it a very stable structure.
 Two dna strand run parallel to each other because the space between is taken up by the bases projecting inwards. The term antiparallel is used because the strands run in opposite directions to each other. The sugars are pointing in opposite directions.
 The chains are always the same distance apart because of the specific base paring where a pyrimidine appears on one side a purine appears. Adenine is ALWAYS with Thymine Guanine is
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ALWAYS with Cytosine, when they come together hydrogen bonds form between this makes the complementary bases shaping.
 In a complete dna molecule the antiparallel chains twist like a rope ladder and form the final structure know as a DOUBLE HELIX.
 Making copies
 The double helix is untwisted Hydrogen bonds between the bases are broken apart unzin the dna this exposes the bases Free dna nucleotides are hydrogen bonded onto the exposed bases according to the base
 pairing rule. Covalent bonds are formed between the phosphate of one nucleotide and the sugar of the
 next to seal the back bone This continues until two dna molecules are formed, both an exact replica of the original dna molecule This is described as the semi-conservative replication. Each new dna molecule is made up of one conserved strand plus and newly built strand.
 Structure to function dnaThe sequence of bases in an example of information storage The molecules are long so large amount of information can be storedThe base-paring rule means that complementary strands of information can be replicated The double helix gives stability to the molecule structureHydrogen bonds allow easy unzipping for coping and reading information
 RNA
 Rna is structurally different form dna in a number of ways
 The sugar molecule that is used is ribose
 The nitrogenous base uracil is used instead of thymine
 The polynucleotide chain is usually single stranded
 There are three form of rna
 As dna has the base paring rule rna also has the same rules apply Adenine is ALWAYS with Guanine Cytosine is ALWAYS with Uracil
 And as with dna hydrogen bonds form between them making the a complementary shapes to each other.
 The base paring rule also mean that rna can be made complementary to molecules of dna, this is because dna nucleotides can have free rna nucleotide hydrogen bonded to them and then the sugar-phosphate backbone is sealed up from a chain of rna nucleotides. This is the basics of copying the genetic code of dna base sequence (transcription)
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The three forms of rna
 Messenger rna (m-RNA) – is made as a strand complementary to a dna molecule, so is a copy of the other dna strand of the double helix
 Ribosomal rna (r-RNA) – is found in ribosomes
 Transfer rna (tRNA) – carries amino acids to the ribosomes, where they are bonded together to form polypeptides
 What are instructions for. READ P.G 120 AT THE BOTTOM… questiopns on p.g 121
 ENZYMES
 All enzymes are proteins they are similar in many ways
 They are globular proteins - soluble in water
 Act as catalysts – speed up chemical reactions
 They are specific – catalysing a reaction involving only one substrate
 The globular structure contains a pocket or cleft area called the active site
 The activity is affected by temp an pH
 The active site
 Enzymes are very large molecule made up of hundreds of amino acids, the vast amount of the enzyme is involved in maintain the specific tertiary structure. The function of the enzyme is related to it’s shape and for any enzyme to work the tertiary structure must be maintained in a very specific way.
 The active site is the area of the enzyme where catalytic activity on a enzyme occurs, each enzyme has a specific individual active site. As the shape of the active site is very specific and individual it means the catalyse is also very specific and individual.
 Enzymes are often referred to as biological catalysts, like all catalysts they speed up chemical reactions. In industrial and commercial the catalysts used are made from metal and other chemical but compared to enzymes they are slow. The advantage of using enzymes is that because they are specific they do not produce a range of unwanted by-products.
 The formation of glycosidic bond ester bonds and peptide bonds all requires at lease one specific enzyme to catalyse the reaction. The processes of protein synthesis digestion respiration and photosynthesis each require a number of different enzymes. It is estimated that an individual cell may contain over 1000 different enzymes.
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Substarte and product
 In chemical reactions that are catalyses by an enzyme the substrate is turned into the product. Example READ P.G 123 there is a bale that needs to be read !!!#
 Questions on p.g 123
 All organisms on earth make use of enzymes to catalyse metabolic reactions , as all enzymes are proteins are suffer the same weaknesses as proteins. For an enzyme to work the shape must remain intact.
 Enzymes and endotherms
 Endothermic animas are able to maintain there internal body temperature independently without the environment. This allows endothermic animas (birds an animals) to live in the most different environments in the world. The regulation of the body temperature means that enzymes can function near optimum temperature inside the organism. This means they require a larger food supply than similar sized reptiles, but the advantage of having enzyme at a continuous an optimum level is it allows endothermic animals to survive very well on land and in water.
 Enzyme location
 Heterotrophs are organisms that obtain their nutrients by consuming other organisms. They need to beak down the body of the organism the are consuming to extract the nutrient molecules they require for there growth and energy requirements.
 Digestion involves breaking down the large molecule into subunits this requires breaking covalent bond (ester glycosidic… bonds) an these are catalysed by different types of enzymes
 Some organisms secrete enzymes on the outside onto there food source, where the enzymes digest the molecules into there monomers so the organism can then take in and use the food.
 Other organisms have internal digestive system, food is taken in and it passes through the digestive system where a number of enzymes are mixed in order to digest the nutrients it contains many enzymes in the digestive system are also extracellular in the case that they are released from the cells that make them, onto the food with in the digestive system spaces.
 Many enzymes, including some involved in the digestive process are found in the cytoplasm of cells or attached to the cell membranes. These enzymes are described as intercellular because their action takes place inside the cells.
 Enzymes that catalyse reactions break down molecules are useful tools in protecting the organism; many organisms make use of enzymes as a defence mechanism.
 READ PG. 125 AND ANSWER QUESTIONS
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Enzyme action
 To break a covalent bond is very hard
 To break one the bond need to be broken at the same time a water molecule must split, the parts of the slip water molecule must then b bonded back onto the split parts of the molecule to reform the two original molecules.
 Activation energy is the amount of energy that must be applied for a reaction to proceed, enzymes reduce the activation energy to allow reactions to proceed.
 Enzymes lower the activation energy by holding the substrate molecule in such a way that the reaction proceeds more easily
 Lock and key
 An enzyme has a specifically shaped active site that is complementary to the shape of the substrate molecules involved in the reaction. This means that the substrates are usually smaller than the enzyme so the can fit into the active site.
 Because the substrate fits into the active site it is called the lock an key it is used to describe how the enzymes work.
 The thought that the active site changes shape as the substrate binds to it has been suggested and that the charges of amino acids also contribute to the change in shape. This is know as the induced fit hypotheses
 Induced fit
 As the substrate molecule collides with the active site the enzyme molecule changes shape slightly
 This makes the active site fit more closely around the substrate. The substrate is held in place because oppositely charged groups on the substrate an the active site are found near to each other. This is called the enzyme substrate complex
 The change id shape places strain on the substrate molecule so it destabilises the substrate this allows the reaction to occurs more easily
 This produces a product and is now know as the enzyme product complex
 The product or products formed are different shape from the substrate
 They no longer fit into the active sit do move away
 The enzyme is now able to catalyse the same reaction with another substrate molecule.
 Questions on p.g 127
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Enzymes an temp
 Molecules have a natural kinetic energy an move continually and randomly. Heat increased will increase the kinetic energy and make the molecules move faster collide more with greater speed and force.
 An enzymes can catalyse a reaction if only the substrate molecule collides with that active site of an enzyme so the enzyme substrate complex if formed, it is important to remember that the random movement of the enzyme an substrate lead to the collision.
 In the kinetic energy of both enzyme an substrate in increased by heating there will be an increase in the number of collisions between the enzyme and substrate meaning an increase in the rate of reaction so more products will be formed.
 The affects of it all
 Applying heat makes molecules move faster in liquid or gas an it makes the vibrate
 These vibrations put strain on bonds that hold the molecule together
 In large molecule like enzymes weak bond like hydrogen bonds an ionic bonds can be broken
 The weak bonds are responsible for holding the tertiary structure in place
 As heat increases more bonds are broken
 The tertiary structure in held less and less and the shape needed to keep the active site in it’s working form
 This means the rate of reaction decreases
 If enough bond are broken the whole tertiary structure will unravel and the enzyme will stop working
 Like with all proteins if the tertiary structure is changed significantly it cannot function. And is not reversible this is called denaturation.
 Increasing the temperature increase the rate of reaction at first but then if the temperature is increased future the rate of reaction decreases and eventually the enzyme will stop working
 The temperature that gives the maximum rate of reaction is known as the enzyme optimum temperature. It is a balance between increasing kinetic energy and increasing the vibration of the enzyme.
 Many enzymes have an optimum temperature of about 40oC and 50oC.
 Question on p.g 129
 Enzymes and pH
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pH is a measure of the hydrogen ion concentration. pH 7 is neutral above 7 is alkaline and below 7 is acid
 pH and bonds
 hydrogen ions carry positive charges so it will be attracted to negatively charged ions, molecules or parts of molecules. Hydrogen ions will repel positively charged ions, molecule or parts of molecules.
 Hydrogen bonds and ionic bonds hold in place the tertiary structure on a enzyme protein in place. These bond are due to the attraction between oppositely charged groups on the amino acids that make up the enzyme protein
 Because of the charge hydrogen ions interfere with the hydrogen bonds and ionic bonds holding the tertiary structure in place. This means increasing or decreasing the concentration around the enzyme can alter the tertiary structure. The change in the shape of the active site changes the rate reaction of an enzyme controlled reaction.
 pH and active sites
 the induced fit hypothesis states that an important part of catalysis in in the active site charged groups on the R-group of the amino acids. Increasing the concentration on hydrogen ions will alter the charges around the active site, as more hydrogen ions are attracted towards any negatively charged groups in the active site.
 Optimum pH
 All enzymes have an optimum pH where rate of reaction is highest, for many enzymes but not all the optimum pH is around 7 neutral.
 Enzymes usually work in a narrow pH rage. If the concentration is slightly changed it could result in a fall in the reaction rate because the shape of the enzyme molecule would have been disturbed and changed.
 pH and location
 read p.g 131 and do questions !!!!
 Increasing the substrate concentrate will in effect increase the rate of reaction because more substrate and introduce and colliding with the active site producing more enzyme substrate complexes. But at a point the concentration will hit a maximum level at this point the enzyme molecules are working and producing as fast as possible and any further increase to the substrate concentration will have no affect because all the active sit are occupied at all times.
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Increasing enzyme concentration
 As it increases more active sites become available
 More enzyme substrate complex form so reaction rate increases
 Increasing further will reach a point where all substrate molecules are occupying the active sites
 The reaction rate will be at the maximum possible for the fixed substrate concentration
 Further increase will not change reaction rate
 Initial reaction rate
 READ P.G 133 AN DO QUESTIONS !!!
 Inhibitors of enzyme controlled reactions
 Inhibiters are the substances that reduce the reaction rate in an enzyme controlled reaction. This is because they have an effect on the enzyme molecule. There is a wide range of enzyme inhibitors, some have effects on the active site of just one enzyme. Others affect another part of the molecule, causing a change to the active site. Some inhibitors can affect a number of different enzymes.
 Competitive inhibitors molecule have a similar shape to the substrate. This means they can occupy the active site an form a enzyme inhibitor complex this type of complex does not form a substance because the inhibitor is not identical to the substrate, so the enzyme will not catalyse a reaction
 An enzyme inhibition occurs because when a inhibitor molecule is occupying an enzyme active site the substrate molecule cannot enter, so the number of enzyme substrate complexes is reduced and reaction rates slows down.
 The level of inhibition depends on the concentrations of inhibitors an substrate. If the concentration of substances is increase the one of inhibitors decreases because a substrate is more likely to collide with the active site.
 Non competitive inhibitors do not compete with the substrate molecules for a place in the active site. Instead they attach to another part of the molecule away from the active site. This attachment distorts the tertiary structure of the enzyme. This lead to the change of the active site means the substrate can no longer fit in the active site an decreases the reaction rate.
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The level of inhibition depends on the number of inhibitors molecules present. If there enough inhibitors to bind with all the enzymes present the enzyme controlled reaction will stop. Increasing the rate of substrate will have no affect on the inhibition
 Permanent inhibitors
 Most do not bind permanently to the active site, they bind for a short period then leave this action is described as revisable. When it leaves it leaves the enzyme molecules unaffected
 But mist non competitive inhibitors bind permanently to the enzyme molecule, this inhibition is non reversible an enzymes bounded by the inhibitor are effectively denatured.
 Inhibition is not always a bad thing the regulation of a number of metabolic pathways involves the inhibition of enzymes to control the reaction of rates.
 Do Question on pg 135
 Cofactors and coenzymes
 Some enzymes can only catalyse a reaction if another non protein substance is present. These substances are known as cofactors they help to ensure enzyme controlled reactions can take place at an appropriate rate.
 Coenzymes
 Are small organic non protein molecules that bind to the active site for a short period. They can bind jest before or during the substrate binding. In many reactions the coenzymes take part in the reaction and like the substrate are changed in some way. But unlike substrates they do not move away, they stay and take part in the reaction again. There role is to often carry chemical groups between enzymes so they link together enzyme controlled reaction that need to take place in sequence.
 Vitamin B3 (nicotinamide) plays an important role in the body to break down carbohydrates and fat into release energy. This vitamin is used to make a coenzyme that is required for the enzyme pyruvate dehydrogenase to function properly. Pyruvate dehydrogenase catalyses one of the reactions in the sequence involved in respiration. A disease know as pellagra can result in a lack of Vitamin B3 and normal growth and development can not happen with out it.
 Prosthetic groups
 A coenzyme that is permanent part of an enzyme is called a prosthetic group.
 They are also found in other protein molecules.
 They are vital to the function of an enzyme or protein molecule.
 They contribute to the final 3D shape, and to the other properties on the molecule including it’s changes.
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The enzyme carbonic anhydrase contains a zinc based prosthetic group. This enzyme is a vital component in red blood cells, where it is involved in catalysing the combining of carbon dioxide an water to produce carbonic acid, this is an important reaction that enables carbon dioxide to be transported in the blood.
 Inorganic ion cofactors
 In some enzyme controlled reaction the present of certain ions can increase the reaction rate. The ion can combine with either the substrate or active site this makes forming the enzyme substrate complex form more easily. This is because it affects the charge distribution and in some cases the shape of the enzyme substrate complex.
 The enzyme amylase catalyses the breakdown of starch to maltose molecules. This enzyme will function properly if chloride ions are present. Amylase was the first enzyme to be identified and isolated but the scientist Anselme Payne in 1833.
 Do question on p.g 137
 PG.138-139 DEADLY POISONS.
 Poisonous substances have there effect because they inhibit or even overactivate enzymes Potassium cyanide for example inhibits cell respiration. It does this because it is a non-competitive inhibitor, for a vital respiratory enzyme called cytochrome oxidase, found in mitochondria. Inhibition of this enzyme decreases the use of oxygen so ATP cannot be made. The organism can only respire anaerobically, which leads to the build up of lactic acid in the blood.
 Only 100-200mg of cyanide must be absorbed in order to make an adult lose consciousness. This occurs in as little as 10seconds, untreated in 45 the bod will go into a coma and 2 hours later will result in death.
 READ THE ENZYMES AND MEDICINES
 Cystic fibrosis
 Is an inherited disease that has a symptom by which the passage of the digestive enzyme, normally secreted from the pancreas into the gut is blocked. This means people with the condition have problems digesting their food. A tablet with enzymes in it is prescribed by doctors to overcome the problem. The enzymes are packed in a acid resistant so the stomach acid does not destroy it.
 Ethylene glycol
 Is found in antifreeze, it is not poisonous itself but if taken in the body. It is broken down in the liver by the enzyme alcohol dehydrogenase. The break down product is oxalic acid an this is extremely toxic, an ethylene glycol poisoning can lead to death
 If the intake is suspected, a massive dose of ethanol (alcohol) can be given to them. This leads to server though less likely to be fatal alcohol intoxication. The ethanol acts as a competitive inhibitor of alcohol dehydrogenase. This reduces the rate of oxalic acid, allowing the ethylene glycol to be extracted harmlessly.
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READ antibiotics bacterial enzymes !!!!!
 SNAKE VENOM
 Is a mixture of toxins and different enzymes. Phosphodiesterases are present in most venom. They interfere with the prey’s heart causing a fall in blood pressure.
 It also contains an inhibitor of the enzyme acetyl cholinesterase. This enzyme is involved in nerve transmission, and it’s inhibition results in paralysis
 The enzyme hyaluronidase is a digestive enzyme that breaks down connective tissue and so helps the toxins to penetrate tissues quickly. The venom also often contains ATP-ases with breaks down ATP to disrupt the prey’s use of energy.
 QUESTION ON P.G 139!!!!
 Read how science works 140-145
 Nutrition
 Good nutrition will
 Provide better health
 Ensure a stronger immune system
 Mean that you become ill less
 Help you learn more effectively
 Make you stronger
 Make you more productive
 NUTRIENT FUNCTION (how much we need mass/g per day)
 GOOD SOURCES
 Carbohydrates
 (E, O)
 Main source of energy (250) Bread, potatoes, pasta
 Protein (O) Essential for growth an repair of muscle an other body tissues(60)
 Fats (E,O) Essential as a source of energy also important in cell membranes (80)
 Vitamins (O) Play an important part in the chemical process taking place
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inside the body (traces)
 Minerals Are inorganic elements occurring in the body that are essential to normal function (9.2)
 Fibre (O) Is the indigestible part of food essential for the functioning of the digestive system (12)
 Water Essential to body function, used to transport substances around the body (variable)
 The Government publishes guidelines amounts for each component ^^^ for 17yr old girl
 When giving guidelines it is hard to produce one that work for everyone, for energy example it would depend on how active you are but the general amount should be taken in
 57% carbohydrates
 30% fats
 13%protien
 An active person would need to increase on those amounts. READ OBSITY Section and BMI table
 A growing problem
 The percentage of obese people is increasing more an more as the years pass by.
 QUESTION ON P.G 153
 CHD
 Coronary heart disease
 Obesity is caused by consuming too much energy, it can cause a lot of problems such like
 Cancer
 Cardiovascular disease
 Type 2 diabetes
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It is also linked to
 Gallstones
 Osteoarthritis
 High blood pressure
 Chd is a result of deposition of fatty substances in the walls of the coronary arteries. This deposition is known as atherosclerosis. The deposition in the artery walls narrows the size of the lumen, this rustics the flow of blood to the heart muscle which may cause oxygen starvation.
 Aspects of the diet reduced show a reduction of chd.
 Dietary fibre
 Moderate alcohol consumption
 Eating oily fish is beneficial
 The following have been know the increase the risk of chd
 Salt – the early steps of atherosclerosis is hypertension. Hypertension can damage the lining of the arteries this is because the blood pressure and the diastolic pressure are marinated at a level that is to high. Due to the fact there is too much water held in the blood because the water potential had been decreased by the salt. Which causes hypertension.
 Fats – lipids – animal fats tent to be saturated and plant oils tend to be unsaturated. In general saturated fats are more harmful than unsaturated, poly and mono unsaturated are seen to be beneficial to health and are found in olive oil
 Cholesterol
 Is found in foods that contain saturated fats, meat, eggs and dairy products. It is made in the liver from saturated fats too much in the blood is harmful. High blood cholesterol concentration have been linked to 45 – 47% of deaths from chd. The concentration should be maintained below 5.2mmol dm-3
 Cholesterol is essential for normal body function it is found in cell membranes and in the skin. It is also used to make steroid sex hormones and bile. However cholesterol is not water soluable like all fats so to be transported around the body it has to be converted to form a mix with water.
 Cholesterol is transported around the body in the form of lipoproteins
 • Lipoproteins are tiny balls of fat, mixed with proteins. There function is to move dissolved cholesterol around the body more easily.
 • Both LDL & LDL go into the blood stream and are picked up into the cells that have the correct receptors
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• HLD are better for you and LDL are the ones that are bad for you.
 • HDL’s move cholesterol from the body tissues to the liver cells. They are a mixture of cholesterol, unsaturated fats and protein.
 • Because the contain unsaturated fats its why they are better for the body.
 • In the liver cells HDL’s bind to the receptors of the surface membrane and within the liver they are broken down or used as metabolism
 • High amounts of HDL’s are linked with the reducing of blood cholesterol levels
 • They also reduce the deposition in the artery walls by atherosclerosis
 LDL’s
 • Are the combination of saturated fats, cholesterol and protein.
 • There main function is to carry cholesterol from the liver to the tissues.
 • When to much saturated fast and cholesterol are consumed in the diet it increases the concentration of the LDL’s in the blood.
 1. Saturated fats - decrease the activity of LDL receptors
 2. Polyunsaturated fats – increase the activity of LDL receptors
 3. Monounsaturated fats – help remove LDL’s from the blood
 Read p.g 155 for more info an do questions
 Improving food production
 Plants as food
 Plant carry out photosynthesis by which they make carbohydrates. Most store energy as the carbohydrate starch. They absorb mineral like nitrate from the soil an make a range of other biological molecules. Herbivores are animals that make use of those biological molecules when they eat and digest plants.
 Humans are omnivores, meaning that we eat both plants an animals. From both we gain our nutrition from directly eating plants and indirectly eating herbivorous animals.
 By making te food chain more efficient, we can increase food production
 How plants make food production more efficient
 Improve the growth rate of crops
 Increase the size of yield from each plant
 Reduce losses of crops due to diseases an pests
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Make harvesting easier by standardising plant size
 Improve plant responses to fertilisers
 Animals can
 Improve the rate of growth
 Increase productivity
 Increase resistance to disease.
 READ SELECTIVE BREADDING AND USING CHEMICAL
 ANSWER QUESTIONS ON P.G 157
 MICROOGGANISIMS
 Many microorganisms obtain their nutrition by digesting the organic matter around them, and leave behind waste products
 The four main ways is which the spoil food
 Visible growth on food, the most obvious is when fungi grow on food. It may have been growing for day before being noticeable as mould Mucor black or Penicilium blue/green.
 Using external digestion process, where enzymes are released to the food an breakdown food molecules. Cause food to smell sweet coz of the carbohydrate being broken down but in the end they leave a mush.
 Bacterium Closteridium botulinum produces toxin called botulin which causes bacteria to grow on the food an produce the toxin with is deadly 1ug can kill a person.
 The presences of microorganisms can cause infection example Salmonella, found in poultry products an attacks the lining of stomach an digestive system.
 How to prevent spoilage
 Cooking- denatures enzymes and kills microorganisms
 Pasteurising – heating at 72 degrees for 15 seconds the fast cooling to 4 degrees
 Drying, salting and coating in sugar – these dehydrate any microorganisms
 Smoking- food develops hardened outer layer from smoke that contains antibacterial chemicals
 Pickling – using acid pH to kill microorganisms by denaturing
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Irradiation – ionising radiation kills microorganisms by distrusting DNA structure
 Cooling and freezing – do not kill but retard enzymes activity go growth an reproduction is very slow.
 Further prevention
 Canning – food is heated the sealed in airtight cans
 Vacuum wrapping – air is excluded so microbs cannot respire aerobically
 Any plastic or paper packaging.
 Using microorganisms to make food
 Yogurt- is milk that has been affected by Lactobcillus bacteria
 Chesses – is made from milk that has curdled
 Bread –is made to rise by yeast
 Alcohol- is made by the anaerobic respiration of yeast
 READ IN DEPTH P.G159.
 Quorn is the most know microorganism made food as it is made by a fungus in the early 1980s and it marketed as a meat substitute for vegetarians and a healthier option for non vegetarians as it contains no animal fat or cholesterol.
 Advantages and disadvantages
 Ad
 Production of protein can be many time faster than animal or plan protein
 Production can be increased or decreased according to demand
 There are no animal welfare issues
 They provide a good source of protein for vegetarians
 The protein contains no animal fat or cholesterol
 SCP production could be combined with removal of waste products
 Dis
 Many people may not want to eat food at has been made from waste or fungal protein
 Isolation of the protein – they are grown in big fermenters an need to be isolated
 The protein has to be purified to ensure it is uncontaminated
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Infection careful conditions for microorganism to grow an ensure the culture is not infected
 Palatability – the protein does not have the taste or texture of traditional protein.
 QUESTION ON P.G 159
 ORGANISMS that cause disease
 Health – defined as they physical mental and social wellbeing if you are of good health you are
 Disease free
 Well fed, balanced diet
 Usually happy, positive outlook on life
 Suitable housed with proper sanitation
 Well integrated into society
 Normal to carry out physical and mental modern society tasks
 Disease – defined as a departure from god health. It is a malfunction in the body or mind which causes symptoms of physical, mental or social.
 A disease cause by a living organism is called an infectious disease and gives typical physical symptoms, but can have an effect on mental and social health.
 Parasites and pathogens
 Parasites are organisms that live of on another living thing (the host). They harm their host by taking their nutrition. Parasites can live there whole life in or one the host. The one that live on there hosts are called external parasites example head louse which live in people hair. The ones that live on the inside in the host are called internal parasites example tape worm that live in the digestive system.
 Parasites can live almost unnoticed by the host, this is better because if they are attempted to be remove they may become numerous and cause a burden to the host an cause a secondary infection.
 Pathogens
 The body creates a good habitat in which microorganism can live. Because of this there are types of microorganisms that live in or on our bodies many will cause us no harm and may be beneficial. Pathogens are organisms that cause disease, they live by taking nutrition from the host but also damage in the process and the damage can be considerable.
 Organisms that cause infectious diseases
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Bacteria belong to the kingdom prokaryote, the cells are much smaller but they reproduce every 20minutes or so. Once in the body the multiply rapidly. Their presence can cause damage to cells or release waste products that are toxic to us. Cholera is caused by the bacterium Vibrio cholera.
 Fungi can also cause a variety of diseases. Athlete’s foot and ringworm are caused by a fungus called Tinea. The fungus lives on the skin, when is sends out reproductive hyphae these grow to the surface of the skin an release spores, causing redness and severe irritation.
 Viruses
 Cause a lot of well known diseases including the common cold and influenza, HIV/AIDS is also cause by a virus, an so is the widespread plant disease tobacco mosaic virus. TMV. Which affects many plants including tomatoes. Viruses invade cells and take over the genetic machinery and other organelles of the cell. They can cause the cell to malfunction and make more copies of the virus. The cell eventually bursts releasing many new viruses.
 Protoctista are a number of diseases caused by animal like protoctista. Amoeboid dysentery and malaria are two examples. These organisms usually cause harm by entering cells and feeding on the contents as they grow. The malaria parasite Plasmodium has immature forms that feed on the contents of the red blood cells.
 QUESTION ON P.G 161
 Transmission of diseases
 To cause a disease a pathogen must
 Travel form hosts to host
 Get into hosts tissue
 Reproduce
 Cause damage to the hosts tissues
 Pathogenic organisms can be transmitted in a variety of ways but once on a new host they need to break through the primary defences that the host has to prevent it entry. Once in it has to overcome any secondary defences or immune responses. Many are well adapted to overcoming these obstacles.
 The most common forms of transmission are
 by means of a vector
 By physical contact
 By droplet infection
 Transmission of malaria
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Malaria is caused by a eukaryotic organism from the genus Plasmodium. There are a number of different species bit Plasmodium falciparum is the most widespread. P. vivax, P,ovale and P. malariae also cause malaria.
 Malaria is spread by the vector Anopheles the female mosquito. It carries Plasmodium for an infected person to an uninfected one. It feed on blood. The mosquito has mouthparts that are adapted as a fine tube to penetrate a blood vessel and withdraw blood. The parasites live in the red blood cells on the human and feeds of the haemoglobin.
 The parasites are transmitted in the following cycle.
 A host with malaria already. The mosquito will suck the parasite garments into its stomach
 In the stomach the garments fuse and the zygotes develop
 The infective stage is formed and moved to the mosquito’s salivary glands
 When the mosquito bite another person it inject some saliva as an anticoagulant
 The saliva contain the infective stage of the parasite
 In the human the infective stage enters the liver before they multiply an pass through the blood again.
 In the blood they enter the red blood cells, where the garments are produced.
 Malaria can also be pass by unscreened blood transfusions the use of unsterilized needles and can be passed across the placenta to an unborn child.
 Transmission of HIV/ AIDS
 Is caused by the human immunodeficiency virus. The virus enters the body and may remain inactive know as being HIV positive. Once the virus is becomes active it attacks and destroys the Thelper cells in the immune system.. These are the cells that normally prevent infection. When they are destroyed your ability to resist infection is reduced. The body will become unable to defend against any pathogen that enters and you may contract a rage of opportunistic infections. It is the effect of the disease that eventually kills a person with HIV AIDS stands for acquired immune deficiency syndrome.
 HIV can be transmitted by
 Exchange of body fluids blood to blood
 Unprotected sexual intercourse
 Unscreened blood transfusions
 Use of unsterile surgical equipment
 Sharing hypodermic needles
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Across placenta to unborn child
 From mother through breast feeding
 Transmission of TB
 Is caused by a bacterium. There are two species Mycobacterium tuberculosis and M. bovis. They affect many parts of the body but usually found in the lungs. It is transmitted by a droplet infection. About 30% of the world has it but in some it is inactive or controlled by the immune system.
 You can become infected when you inhale those droplets of a person who has it if the sneezes cough or even talk. However id usually takes close contact with an infected person over a prolonged period to contact the disease. Its more likely to be contracted by
 Overcrowding- to many people in the same house
 Poor ventilation
 Poor health
 Poor diet
 Homelessness
 Living or working with people who migrated from where TB is common.
 Can also be contacted from milk or meat of cattle but is no longer a problem in developed countries but in some it is.
 Questions on p.g 163
 Global impact
 The world health organisation (WHO) maintains that good health is a human right. In less economically developed countries the follow contribute to poor health:
 Poverty
 Lack of proper shelter
 Lack of purified water
 Poor nutrition
 Poor hygiene
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Lack of government investment
 Poor inadequate health serves
 Malaria
 It kills 3 million a year about 300 million are infected and the number is increasing . malarial is limited to the countries where the mosquito can survive. This is currently the tropical regions. 90% people with malaria are in sub Saharan Africa. With the global warming the mosquito may be able to survive further north even in parts of Europe.
 HIV/AIDS
 Is a worldwide disease, it is still spreading in pandemic proportions. About 45 million people were living with it at the end of 05. more than half of those were in the region sub Saharan Africa. Every year about 5 million people are newly infected. But the end on 05 almost 30million had dies from it. By 06-07 it was spreading rapidly in china Russia and other eastern European countries. It is though the number of people with it in china will soon exceed the number of any other country
 Tb
 It was declared by WHO that TB was a public emergency in 93 since then the number of causes rose rapidly each year. Aprox 1% of the world population is infected each year and 10-15% of those go on to develop the disease. In 04 the percentage struck peak and held steady in 05. in 05 8.8million new cases of TB were recorded and aporx 1.6 million died. Current estimates suggest 30% of the world have it and therefore it is still a treat. It is mostly common in south East Asia and sub Saharan Africa. And rising in Eastern Europe. New strains of Mycobacterium that are resistant to most of the drug available to treat are increasing.
 Question on p.g 165
 Immune responses
 Primary defences
 Pathogenic organisms need to enter their host before they can cause harm. Evolution has selected host adapted to defend themselves against invasions. The mechanisms that have developed to prevent entry of a pathogenic organisms are called primary defences
 The skin
 This is the main primary defence as the body is covered in it. The outer layer of the skin is called the epidermis this consist of layers of cells most of them are called keratinocytes. These cells are
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produced by mitosis at the base of the epidermis and they migrate to the surface of the skin. As they migrate they dry out and the cytoplasim is replaces by the protein keratin. This process takes 30 day and is known as keratinisation. By the time the cells react the surface the are no longer alive . eventually the dead cells slough off, the keratinised layer of dead cells acts as a effective barrier to pathogens
 Mucous membranes
 Certain substance live oxygen, and nutrients in out food need to enter out blood and this leave the body exposed to infections in areas like airways, lungs and digestive systems. Because when we take in food from the environment it could be harbouring many microorganisms
 These areas are protected by mucous membranes; the epithelial layer contains mucus secreting cells called goblet cells. In the air ways the mucus lines the passages and traps pathogens that may be in the air. The epithelium also has ciliated cells. The cilia are tiny hair like organelles that can move and waft the layer of mucus along. They move the mucus to the top of the trachea where it enters the oesophagus. It is swallowed and passes down the digestive system, where most pathogens are killed by the acidity of the stomach which can be pH1 or 2 and denatures the pathogens enzymes.
 Mucus membranes are also found in the gut, genital areas, anus, ear and nose.
 Other primary defences
 The eyes are protected by antibodies in the rear fluid
 The ear canal is lined by wax which traps pathogens
 The vagina is protected by maintaining relatively acidic conditions.
 Phagocytes a secondary defence.
 Many pathogen are not killed but the condition of the body, these pathogens must be killed before they reproduce and cause symptoms of a disease. This is the job of the numerous non specific phagocytes.
 There are two types of phagocytes.
 The most common are the neutrophils, they can be recognised by the multilobed nucleus. They are manufactured in the bone marrow and travel in the blood and often squeeze out of the blood into the tissue fluid. They can also be found in the epithelial surfaces such as the lung. They are short lived but will be released in large numbers as a result of an infection.
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Macrophages are larger cells manufactured in the bone marrow. They travel in the blood as monocytes. They tend to settle in the body organs, particularly in the lymph nodes. Here they develop into macrophages. Macrophages also play an important role in the specific responses to invading pathogens.
 How phagocytes work.
 They engulf and destroy pathogenic cells. When a pathogen invades the body it is recognised as foreign by the chemical markers on the outer membrane. These markers are called antigens. Antigens are specific to the organism. Our own cells have antigens but these are recognised as our own and do not produce a response.
 Proteins in the blood called antibodies attach to the foreign antigens, phagocytes have membrane bound proteins that act as receptors, the receptors bind to the antibodies already attached to the pathogen. This process may be assisted by other proteins called opsonins
 Once the phagocyte is bound to the pathogen it will envelop that pathogen by folding its membrane inwards. The pathogen trapped inside a vacuole called phagosome lysosomes fuse with the phagosome and release enzymes into it. These enzyme are called lysins An these digest bacterium. The end products are harmless nutrients that can be absorbed into the cytoplasm. The neutropjills will die after digesting a few pathogens.
 The role of macrophages
 The infected cells release chemicals such as histamine which attracts neutrophils to the area. The histamine also causes a response to make the capillaries more leaky. As a result more fluid leaves the capillaries in the area of infection, and causes swelling and redness. But it also means more tissue fluid passes into the lymphatic system. This leads to pathogens towards the microphages waiting in the lymph nodes.
 The macrophages play an important role in initiating the specific response to a disease. This is known as the immune response. This is the activation of lymphocytes in the blood to help fight the disease.
 Questiononp.g167
 Antibodies
 Antigens
 Are molecules that can stimulate an immune response. Almost any molecule could act as a antigen. They are usually large molecules with a specific shape. A foreign antigen will be detected by the immune system and will simulate the production of antibodies, the antibodies will be specific to the antigen and the antigen will be specific to the organism. This gives the thought that the antibody is specific to the pathogen. Antigens are usually a protein or a glycoprotein in or on the plasma
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membrane. Out own antigens are recognised by the immune system and do not stimulate a response.
 Antibodies
 Are molecules produced but the lymphocytes in the immune system. They are also known as immunoglobulin’s and are released in response to an infection. They have a complementary shape that is specific to the antigen. Out immune system must manufacture one type of antibody foe every antigen that is detected. Antibodies attach to antigens and render them harmless.
 Structure of an antibody
 That structure is a Y shaped, it has two distinctive regions, it has the following features.
 Four polypeptide chains held together by disulfide bridges A constant region that is the same in all antibodies that allows the antibody to attach to a
 phagocytic cells and helps the process of phagocytises A variable region which is specific to and differs in each antibody. This is the result of the
 amino acid sequence this enables it to only bind to the complementary antigen. Hinge regions, which allow certain degree of flexibility, this allow the branches of the Y
 shaped molecule to move further apart in order to allow attachment to more than one antigen.
 How antibodies work
 Most antigens work by attaching to the antigen on a pathogen, the antigen is a molecule on a pathogen. The pathogen may have another use for this molecule; it may be used as a binding site to the host cell. If the antibody blocks this binding site the pathogen cannot bind to the host. This is called neutralisation.
 Some antibodies are a larger Y shape; they resemble a group of Y shaped molecule attached together. They have many specific variable regions. Each can act as a binding to an antigen on a pathogen. If an antibody has more than one binding sites then it may be able to attach to a number of pathogens at the same time this is called agglutination. When pathogens are stuck together they cannot enter host cell.
 Producing antibodies
 They are produced in response to infection. When infecting antigens are fist detected the immune system start to produce antibodies but it takes a number of days to produce enough antibodies in the blood to combat the infection successfully. This is known as primary immune response. When the pathogens have gone the number of antibodies in the blood drops rapidly.
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Antibodies do not stay in the blood, if there is an infection again they are manufactured again but this time the immune system will act faster and more will be made at a faster rate. So the concentration of antibodies rises faster and higher this is known as the secondary immune response.
 Question on p.g 169
 Cell signalling
 The immune response is a specific response to the detection of pathogens in the body. In order for it to work a number of cells have to work together so it is important that the cells communicate this is known as cell signalling
 The communication is achieved through the cell surface molecules and on the release of hormone like chemicals called cytokines. To detect a signal the target cell must have a cell surface receptor.
 B lymphocytes (B cells) and T lymphocytes (T cells) have receptors that are complementary in shape to the foreign antigen. The antigen may be an isolated protein, it may be attached to a pathogen or it may be on the host surface cell. When it is detected the lymphocyte is activated or stimulated. Chemical signals are also detected by the target cells using specialised cell surface receptors.
 What is communicated?
 Identification
 Pathogens carry antigens on there cell surface, they act like flags or markers that say “i am foreign” , these are detected by out cells
 Sending signals
 When the body get infected by pathogens the cell organelles like liposome’s try and fight the invader. As a result a number of pathogens are damaged and parts of pathogens end up attached to the host plasma membrane, this has two effects
 They act as a distress signal can be detected by cells from the immune system
 Or they also act as markers to indicate the host cell is infected. T killer cells can recognise this and must destroy the cell.
 Antigen presentation
 Macrophages act like phagocytes to engulf an digest the pathogen, however they do not fully digest it. They separate out the antigens and incorporate them into the cell surface molecule. This is exposed on the surface of the macrophage which becomes known as an antigen-presenting cell. Its function is to fund the lymphocytes that can neutralise that particular antigen.
 Instructions.
 Communication using cytokine includes the following Macrophages release monokines that attract neutrophils.
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Macrophages release monokines that can stimulate B cells to differentiate and release antibodies
 T cells, B cells and macrophages release interleukins which can stimulate proliferation and differentiation of B and T cells.
 Many cells release interferon which can inhibit virus replication and stimulate the activity of T killer cells.
 Question on p.g 171
 Immune response
 This involves B lymphocytes (B cells) and T lymphocytes (T cells) these are white blood cells with large nucleus and specific specialised receptors on their plasma membranes. The immune response produces antibodies, it is the antibodies that neutralise the foreign antigens, and it also provides long term protection from the disease. It produces immunological memory though the release of memory cells which circulate in the body for a number of years.
 Starting the response
 An invading pathogen has foreign antigens to trigger the immune response these antigen have to be detected by B lymphocytes (B cells) and T lymphocytes (T cells). These have the correct receptors molecule on their membranes. The receptor molecules are cell surface proteins that have a complementary shape to their antigen.
 When the correct B lymphocytes (B cells) and T lymphocytes (T cells have been identified the response can begin however they may only be one or very few of the correct one. The present of foreign antigens by a number of cells increase the chance of getting the correct lymphocytes will locate it. Cells attacked by pathogens will display antigens on their surface. Macrophages in the lymph system can become antigen presenting cells, thus many copies of the pathogen’s antigen are displayed.
 Differentiation
 The B and T lymphocytes do not manufacture antibodies directly. Once selected the T lymphocytes develop or differentiate into three types of cells.
 T helper (Th) cells which release cytokines that stimulate the B cells to develop and stimulate phagocytosis by the hagocytes.
 T killer (Tt) CELLS, WHICH ATTACK AND KILL INFECTED BODY CELLS
 T memory (Tm) cells.
 The B iymphocytes develop into two types of cells:
 Effector or plasma cells, which flow around in the blood, manufacturing and releasing the antibodies.
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B memory cells that remain in the body for a number of years and act as the immunological memory.
 This takes time
 Each process takes time, correct lymphocytes must be selected. The cells must the divide to increase in number. Then they must differentiate into plasma cells, these must then manufacture the antibodies. All this will take a few days before the number of antibodies in the blood increase.
 But once immune response leaves memory cells the second invasion by the same pathogen will stimulate the production of plasma cells and antibodies faster.
 END OF 173.
 Vaccination
 Vaccination provides immunity to specific diseases. A person who has been vaccinated has artificial active immunity. This is created by exposing a person to antigenic material that has been rendered harmless. The immune system treats the antigenic material as a real disease; as a result the immune system manufactures antibodies and memory cells which provide long term immunity.
 The antigenic material used in vaccines can come in a variety of forms.
 Whole, live microorganisms - usually one that is not as harmful as those that cause the real disease. But has the same/ similar antigens to real one. E.g small pox vaccine
 A dead pathogen e.g typhoid and cholera vaccinations
 A preparation of antigens from a pathogen e.g hepatitis B vaccine.
 Some harmless toxin called toxoid e.g tetanus vaccine
 Vaccination can be archived by injection or by the vaccine taken orally.
 Vaccination and control of diseases
 Vaccination can be used to control a disease by providing immunity for those who are at risk
 Two types of vaccinations
 Herd vaccination is used to provide immunity to all or almost all of the population at risk. Once enough people are immune the disease can no longer spread. It is necessary to vaccinate 80-85% of the population for the vaccine to be effective.
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In UK vaccination programs in place are TB, diphtheria, tetanus,polio, mmr.
 Ring vaccination is the other form of controlling a disease, this is used when a new disease is reported and involves vaccinating all the people in the immediate area of the new case. This may mean vaccination the people in surrounding houses and maybe even a whole town/village. Livestock disease uses ring vaccination.
 Possible Future Threats
 Many pathogens can form new strains by mutation. This may mean the existing vaccination will have little or no effect on the new strain. Disease caused by viruses are a particular threat.
 Influenza – is a killer disease caused by virus. It affects the respiratory system. People over 65 and have respiratory tract conditions are at most risk. Occasionally a new strain of flu virus arises that is virulent this may cause a epidemic. A large scale outbreak of a disease is called a pandemic.
 To avoided another pandemic people at risk are immunised. In UK there is a vaccination program to immunise all those aged 65< and those who are at risk for any other reason. Research is undertaken to determine which of the strains the flu is likely to spread that year so people can be vaccinated.
 Active and passive immunity.
 Active immunity is the immunity that is achieved by the activation of immune system. The Lymphocytes in the body manufactures antibodies and release them into the blood, this forms immunity for many years even a lifetime.
 On the other hand passive immunity is provided by antibodies that have not been manufacture by stimulating the recipient’s immune system. Antibodies may be provided by a mother across the placenta or via breast milk. Also achieved by intravenous injection. This form of immunity is short lived.
 Natural and artificial immunity
 Natural immunity is gained in the normal course of living processes. It may be gained as a result of infection the stimulate a immune response.
 Artificial immunity is gained by deliberate exposure to antibodies or antigens
 Both natural and artificial immunity can be passive or active..
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Natural Artificial
 Passive Antibodies provided via the placenta or via breast milk
 Immunity provided by injection of antibodies made by another individual eng tetanus injections
 Active Immunity provided by antibodies made from the immune system as a result of infection, eng chicken pox
 Immunity provided by antibodies made in the immune system as a result of vaccination e.g immunity to TB
 End of 175
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 Effects of smoking
 Cigarette smoke – contains over 4000 different chemicals any of the harmful including
 Tar, which is a mix of chemical including carcinogens
 Carbon monoxide
 Nicotine
 What harms does Tar cause
 Short term effects:
 The combination of chemicals settles on the lining of the airways and alveoli. This increases diffusion distance for oxygen entering the blood and co2 leavening the blood.
 The chemical lying on the surface of airways may cause allergic reaction. This causes smooth muscle in the walls of the airways to contract, which causes the lumen in the airways to get smaller and restricts flow of air to alveoli.
 Tar paralyses or destroys the cilia on the surface of the airway, so are un able to move layer of mucus. Tar also stimulates the goblet cells and mucus secreting glands to enlarge and release more mucus, and this mucus collects in the airways.
 Bacteria and viruses get trapped in the mucus, and they can multiply in the mucus. Eventually a combination of bacteria and mucus block the bronchioles.
 The presence of bacteria and virus mean the lungs are more susceptible to infection. Smokers are more likely to catch disease such as influenza and pneumonia.
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Long term effects
 Smokers cough is an attempt to shift mucus that is collected in the lungs. It results in the irritation of airways.
 Constant coughing causes its own effects. The delicate lining of the airways and alveoli can become damaged. The lining eventually gets replaced by scar tissue, which is thicker and less flexible. Also the layer of smooth muscle in the wall of bronchioles thickens, which reduces the lumen of the airways and flow of air is permanently constricted.
 Lung cancer
 AD TILL THE END OF MODULE TWO!!!
 Biodiversity
 Species
 A species is just one type or organism. A species consists of individual organisms that are very similar, in appearance, anatomy, physiology, biochemistry, and genetics. As a result individuals in a species can be interbreed freely to produce fertile offspring (offspring that can breed and produce more offspring)
 Habitat
 Is a place where individuals in a species live? It’s a specific locality wit specific conditions for organisms living there. Organisms are often well adapted to their habitat, especially if conditions are extreme. Examples of habitat are rock pool, freshwater ponds, woodland etc.
 Biodiversity
 This is the different plant, animal, fungus and microorganism species worldwide, the genes they contain and the ecosystems of which there are part of.
 Biodiversity is not just about the number of species but the degree of nature’s variety. It takes into account the number of individuals and in how many places they can be found.
 Example a wild meadow might have 25 species of grasses and herbs per square meter, compared to a garden lawn where they may be 25 species but only 2 dominating. Which makes the wild meadow more diverse.
 Biodiversity is about the structural and functional variety in the living world.
 The range of habitats in which different species live in.
 The differences between species
 The genetic variation between individuals belonging to the same species.
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