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1. The transfer of substances containing carbon between organisms and between organisms and the environment

2. The causes of variation and its biological importance.

3. Mean temperatures are rising in many parts of the world. The rising temperatures may result in physiological and ecological effects on living organisms. Describe and explain these effects.

4. Cells are easy to distinguish by their shape. How are the shapes of cells related to their function?

5. Enzymes and their importance in plants and animals

6. The process of osmosis and its importance to living organisms.

7. How microscopes have contributed to our understanding of living organisms

8. How bacteria affect human lives

9. Energy transfers which take place inside living organisms.

10. How the structure of proteins is related to their functions 

11. The structure and functions of carbohydrates

12. Cycles in biology

13. The movement of substances within living organisms.

14. The biological importance of water.

15. How the structure of cells is related to their function.

16. Heat and many different substances are transferred within the body and between the body and the environment. Explain how surface area is linked to this transfer.

17. The different ways in which organisms use ATP.

18. Bacteria affect the lives of humans and other organisms in many ways. Apart from causing disease, describe how bacteria may affect the lives of humans and other organisms.

19. Inorganic ions include those of sodium, phosphorus and hydrogen. Describe how these and other inorganic ions are used in living organisms.

20. Condensation and hydrolysis and their importance in biology.

21. Negative feedback and its importance in biology.

22. Ways in which different species of organisms differ from each other

23. The transfer of energy between different organisms and between these organisms and their environment

24. The structure and functions of carbohydrates

25. How carbon dioxide gets from a respiring cell to the lumen of an alveolus in the lungs.

26. The biological importance of water

27. The functions of nucleic acids.

28. The factors which determine an organism’s phenotype.

29. How the structure of cells is related to their function (see 18)

30. The factors which influence the concentration of glucose in the blood

31. The different ways in which living organisms obtain their nutrients.

32. The many causes of human disease.

33. How the structure of cell organelles is related to their functions

34. Maintaining constant conditions in the body.

35. Relationships between animals and plants

36. How the structure of proteins in relation to their functions.

37. A  Polymers have different structures. They also have different functions.

38. Describe how the structures of different polymers are related to their functions

1) Ways in which organisms use inorganic ions.

Inorganic ions are charged particles; Do not contain C-C bonds. Organisms function depends on inorganic ions

Nitrates, hydrogen, calcium, sodium.

Ammonium ions released from organic matter by activity of decomposers is used by nitrifying bacteria (nitrosomonas and nitrobacter) to produce nitrite and then nitrate. 

Nitrogen fixing bacteria reduce atmospheric nitrogen to ammonium using the nitrogenase complex and a large amount of ATP. Free living soil bacteria can produce ammonium compounds that must undergo nitrification by nitrifying bacteria

Rhizobium in a symbiotic relationship with leguminous plants give ammonium compounds directly to the plants. Plants use nitrates to make, proteins, amino acids, DNA and ATP, chlorophyll. They may take the nitrates form the soil or use the ammonium compounds produced by N/fixing bacteria in their nodules.

Plants use the nitrates they actively remove from the soil to lower the water potential of the root cells so that water enters by osmosis, water that is required in the photosynthesis process.

Uses of hydrogen ions form photolysis of water to form reduced NADP which then along with the hydrolysis of ATP leads to triose phosphate and hexose compound production

Hydrogen ions play an important role in the production of ATP in the electron transport chain, chemiosmostic theory suggests that Hydrogen ions are pumped in to the intermembrane space of the cristae and provide an electrochemical gradient that will release the energy for activation of ATPase and the subsequent phosphorylation of ADP to ATP.

Hydrolysis of ATP, release phosphate that can be used in the activation of glucose in glycolysis, making it more reactive, and also prevents it form leaving the cell and ensures a steep concentration gradient. 

The importance of ions in the generation of nerve impulses. Sodium potassium pump, requires ATP in maintaining the resting potential. 3 sodium pumped out of the axon and 2 potassium pumped in. the higher permeability of the membrane to potassium helps keep a potential difference of -70mv across the membrane. The action potential uses ionic movement to cause depolarisation, caused by the opening of sodium channels. This depolarisation occurs until the threshold value of +40mv. 

Calcium ions are involved in the release of neurotransmitter at the synaptic bulb. They cause the vesicles to fuse with the membrane and release the transmitter which diffuses across the synapse and causes opening of sodium channel on the post synaptic membrane, leading to depolarisation.

Calcium ions have an important role in muscle contraction, it activates the myosin ATPase, and this allows the hydrolysis of ATP to raise the myosin head to its high energy configuration, where it can attach the myosin binding site on the actin. Calcium also attaches to the troponin and causes the tropomyosin to change shape and unblock the myosin binding site. Muscle activity is important in skeletal muscle movement, but also, smooth muscle movement in vasoconstriction and dilation, controlling light entry to the eye, ventilation. 

Use of sodium in the co-transport of glucose from the small intestine

Iron in the loading of oxygen to haemoglobin

Calcium in the development of strong bones

2) Gene technology and its applications
Expect descriptions and discussion within all or most of the following areas.

Manipulation of DNA, the isolation of the required lengths of DNA

The role of restriction endonucleases to cut out desired gene, at palindromic sequences

Production and role of ‘sticky ends’

Use of mRNA from cells producing the gene product and reverse transcriptase, to produce cDNA reason for use, easier then trying to find a single gene among thousands, the introns are already removed and there is plenty available in the cells producing the product

Insertion of DNA into vector

Use of DNA ligase

Plasmids and viruses as vectors

Insertion of vector into host cell

Treatment of bacterial host cell to increase likelihood of uptake of vector (heat shock described, electroporation, use of viruses to insert the genetic material

Credit descriptions of insertion of foreign DNA into plant or animal cells

Identification of transformed bacteria, using genetic markers, screening (GFP and enzyme) and selective (antibiotic resistant genes on plasmid)

Multiplication of host cells

Switching on of protein synthesis

Synthesis of the required product

PCR: polymerase chain reaction, steps, separation of DNA, addition of primers and synthesis. Increasing the small amount of DNA, uses in

Genetic fingerprinting: paternity tests and criminal investigations. Makes use of VNTRs/ minisatellites, found in introns, they contain repeated sequences of base pairs. These sequences, called Variable Number Tandem Repeats (VNTRs), can contain anywhere from twenty to one hundred base pairs. These are inheritable and unique to an individual as it depends which combinations they inherit. Process described briefly, extraction, digestion, separation (gel electrophoresis and then in alkali), hybridisation with probe.

Examples of pharmaceutical products from microorganisms e.g., human insulin

Use of genetically modified plants e.g., increased shelf life of tomatoes, herbicide, and pesticide, tolerance to harsh conditions (pros and cons)

Genetically modified animals ‘pharming’

Gene therapy: treatment of cystic fibrosis and SCID

Ethical considerations





































































The properties of enzymes and their importance in living organisms





Organic catalysts: Made of protein, protein structure Speed up chemical reactions providing an alternative pathway of lower activation energy, ES complex, specificity. Factors affecting, pH, temp, inhibitors





Induced fit, formation of enzyme substrate complex, active site moulds around the substrate, stretches and stresses the bonds in the substrate so easier to break, how it lowers activation energy





The active site is specific to a molecule or closely related group of molecules. Lock and key suggests a rigid active site, induced fit suggests flexible active site





Flexible active site explains the effects of non-competitive inhibitors that attach to a point other than the active site and cause the active site to change, so enzyme substrate complexes can’t form.





Structure of enzymes, primary sequence determined by genetic code, folding, H bonds in secondary structure, further folding to tertiary structure, H-bonds, disulphide bridges, ionic interactions. Mutations, natural and those caused by mutagens changes the primary structure, result non functioning





Enzymes at the synapse hydrolysing neurotransmitters


Homeostasis, glycogenesis gluconeogenesis, glycogenolysis


Enzymes in acrosome in fertilisation





Human digestion, amylases, proteases, lipases, allosteric enzymes. Endopeptidases (hydrolysing specific bonds in polypeptide) increasing surface area for exopeptidases (hydrolyse terminal bonds)





Role of key enzymes in respiration, ATP synthase built into the cristae and in photosynthesis, RUBISCO, fixing carbon dioxide





Extracellular digestion by fungi in nutrient cycles, ammonification releasing ammonia from organic compounds, hydrolysis of organic compounds in carbon cycle.





Uses in DNA replication and transcription (polymerases) and translation of 





Competitive and non –competitive inhibitors, effect of temperature, activity increase s up to an optimum then the breaking of bonds denatures the enzyme, effect of pH





Uses in synthesis, anabolic reactions, condensation reactions of monomers to make polymers, carbohydrates and proteins.





The causes of variation and its biological importance in living organisms





Differences between members of the same species (intraspecific) and different species (interspecific). It can be a result of the genes inherited, the environment or both





Characteristics controlled by a single gene (blood group) are not as heavily influenced by the environment as those controlled by many genes (polygenes) such as height and mass.





Mutations: changes in the structure and quantity of genetic material, these occur naturally, but the frequency of mutations can be increased by mutagenic agents, UV light, benzene, X-ray, gamma rays





Bases determines the primary structure of amino acids, this affects the way bonding takes place in folding. Changes to the genetic structure changes the primary structure and possibly protein 





 Missense: cause by the substitution changing the codon so a new amino acid is put into the primary structure.


Nonsense mutation: change the codon so it now codes for a stop codon and polypeptide synthesis terminates early





Conjugation in bacteria can lead to the exchange of genetic material, particularly the passing on of resistance between species of bacteria. 





Biological importance 


Enables adaptation


Natural selection


Speciation


Evolution








Sexual reproduction 


Crossing over, chiasma


Independent assortment in meiosis of both homologous chromosomes and chromatids. Random fusion of gametes








Environmental factors causing variation


Nutrients


Disease


Light


Temperature








Some mutations may result in enzymes that do a unique job and give competitive advantage or produce new alleles that give rise to advantageous characteristics


Pepered moth example





Types of mutations


Substitutions: change in one base for another


Addition or deletion:





Frame shift: changes the way the codons are read by the ribosomes in translation and can dramatically change the primary structure





The ways in which organisms use ATP





ATP is the energy currency of the cell. This means the molecule acts as an intermediate donor of energy to the cells energy-requiring reactions





It transfers energy directly to the reaction. It releases energy in small quantities and in a single step hydrolysis. It’s easily transferred in the cell (water soluble) but it cannot leave the cell





It is synthesised in respiration by chemiosmosis and substrate level phosphorylation. In animals small amounts are made from CP and in plants from photophosphorylation





Role in muscle contraction, hydrolysed by ATPase in myosin head to convert it to high energy configuration for the formation of actomyosin crossbridges. Atp is also required for breaking the cross bridge





Role in maintaining resting potential in nerves, sodium potassium pump. 3 sodium ions are pumped out of the axon and 2 potassium pumped in. this creates a potential difference across the membrane of -70mv, and it is this sodium gradient that allows action potentials to be generated





Light independent reactions in plants. CO2 is fixed to RuBP by RuBISCO, which forms GP which is then reduced using rNADP and ATP from photophosphorylation (light dependent reactions) to TP. This TP can be used to make hexose sugars but majority is used in the regeneration of RuBP and in the reduction of GP to TP.








Resynthesis of photosensitive pigments in the eye that degrade when light falls on them. Rhodopsin is broken down to opsin and retinal and iodopsin of the cones is broken down to photopsina dn retinal





Resynthesis of neurotransmitters and the active uptake of their constituents from the synaptic cleft. Acetic acid and choline and is then actively taken up and resynthesised





Anabolic reactions, condensation reactions in formation of polymers, such as peptide bonds formation in proteins or glycosidic bonds in carbohydrates





Role in nitrogen fixation nitrogenase in Rhizobium requires high amount of ATP, hence the symbiotic relationship between the plant and the rhizobium.





Role in active transport in kidneys. In plant roots, active uptake of minerals, lowers the water potential to aid osmotic uptake of water, and to create root pressure at the xylem. In the small intestine products of digestion are actively taken up, and glucose absorption depends on sodium





Activation of molecules. Glucose is chemically stable so before glycolysis can take place, 2 ATP molecules are used to phosphorylate it causing it to split into two triose phosphate molecules








How are the shapes of cells related to their function?





Cell basic unit of life. In multicellular organisms they specialise and thisis in both shape and ultrastructure, give some examples of mitochondria, RER, chloroplast variation.





Cells of the alveoli and the gill lamellae, flattened (squamous) to give a short diffusion distance


Ova, large reserve of nutrients for the developing embryo








Red blood cells, bi concave discs, give a flexible membrane so they can squeeze through the narrow capillary, increases surface area, no nucleus more HB, squeeze through capillaries





Sperm cells, acrosome containing enzyme to break down the egg cell membrane, middle region packed with mitochondria provide energy for protein filaments in tail, streamlined





Rod cells: how it allows visual sensitivity, presence of rhodopsin photosensitive, broken down in low light intensity


Cones: how it allows visual acuity, presence of different type of iodopsin, trichromatic theory of colour vision





Bacterial cells


Mesosome infolding of the membrane to increases surface area for chemical reactions. Flagella for movement, slime capsule prevents desiccation, cell wall prevents osmotic lysis





Xylem and phloem, elongated cells, xylem lack end walls to provide uninterrupted flow


Palisade cells elongated max absorption and cylindrical in shape close packed, but still air spaces





Shape of root hair cells, extension of epidermis increases Surface area for absorption of water and minerals





Intestinal epithelial cells, folded membrane (microvilli) to increase surface area for absorption





Ciliated cells, lining passages in the respiratory tract and in the oviduct. Cilia beat to move materials, remove mucus form the lungs that has trapped pathogens and move egg toward uterus





Neurones, long axon carry impulses long distances and branched (dendrites) to make synaptic connections to other neurones, Myelin speeds up conduction by salutatory conduction. Diameter and effect on resistance in local currents





Endothelial cells of the capillaries, flattened, short diffusion pathway and fenestrated to allow exchange of materials due to permeability








Cycles in biology





Nitrogen cycle: role of microorganisms in the processes of saprophytic nutrition, deamination, nitrification, nitrogen fixation and denitrification. (Names of individual species are not required.)








Carbon cycle: role of microorganisms in breakdown (respiration)of complex organic compounds into carbon dioxide making it available for reuse (photosynthesis).








Light-independent reactions - Carbon dioxide accepted by RuBP to form two molecules of glycerate-3-phosphate, reduction of glycerate-3-phosphate to carbohydrate, and regeneration of RuBP.








Electron transport chain: cyclical reduction and oxidation of NAD, FAD and other ‘carriers’





Oestrous cycle





Krebs cycle: acetyl coenzyme A combines with four-carbon molecule to produce a six-carbon molecule which enters Krebs cycle; the four carbon compound is regenerated during cycle involving series of oxidation reactions and release of carbon dioxide; production of ATP and reduced NAD and FAD.








Mitosis / Cell cycle – explanation of stages of mitosis, importance in growth and asexual reproduction - vegetative propagation.


Meiosis – importance in maintaining constant chromosome number from generation to generation;�outline of process (details of stages not required)








DNA replication – semiconservative replication;�Predator / prey life cycles


Oestrous cycle








depolarisation / repolarisation of a neurone in terms of differential membrane permeability and cation pumps, synthesis and re-synthesis of acetylcholine / rhodopsin (rods) and restoration of a resting potential.








Muscle contraction: Role of tropomyosin, calcium ions and ATP in the cycle of actomyosin bridge formation.








Cardiac cycle: relate pressure and volume changes in the heart and aorta to maintenance of blood flow.





Mechanism of breathing








Synthesis and breakdown of ATP, creatine phosphate





End product inhibition in enzymes








Negative feedback mechanisms: Regulation of body temperature / blood glucose / blood water potential.








Apart from disease describe how bacteria may affect the lives of other organisms





Bacteria are prokaryotic cells, they have no true nucleus, they lack membrane bound organelles. Not all bacteria are harmful; those that are, are called pathogens





Commercial use of microbes in gene technology. In vivo processes, bacterial plasmids provided, transformation of bacteria, culturing to produce enzymes





Recycling of nutrients and its importance in the continued functioning of ecosystems. Nutrients are essential for the growth and functioning of organisms





Carbon cycle: role of microorganisms in breakdown (respiration)of complex organic compounds into carbon dioxide making it available for reuse (photosynthesis).











Symbiotic relationships, nitrogen fixation


Cellulose digestion in ruminants

















GMO bacteria to produce, enzymes for the food industry, amylases, proteases





Competitive exclusion in the intestine. Probiotic drinks promote the growth of them





Clean up oil spills, sewage treatment, composting, destroy harmful gases from factories





Nitrogen cycle: role of microorganisms in the processes of saprophytic nutrition, deamination, nitrification, nitrogen fixation and denitrification. (Names of individual species are not required.)











Role in the food industry, making cheese, antibiotics








Enzymes and their roles in the functioning of cells, tissues and organs


(Be sure to state role of enzymes)





Enzymes, globular proteins, specific tertiary structure with an active site that is specific for a molecule or closely related group biological catalysts, speed up reactions provide a pathway of lower activation energy





Two models for activity lock and key and induced fit. Induced fit allows explanation of the effect of non-competitive inhibitors and of how activation energy is lowers, active site moulds to substrate and stresses bonds making them weaker and easier to break





Role in digestion, hydrolysis reactions. Amylase, producing maltose, maltase. Endopeptidases and exopeptidases, allosteric activated by HCL.Lipases	





Absorption of glucose, co transport requires active transport at sodium potassium pump to create sodium gradient. Requires ATPase, hydrolyses ATP ( ADP and Pi





Role in semi conservative replication, mitosis, Helicase (breaks H-bonds), DNA polymerase joins nucleotides; Ligase forms phosphodiester bonds in the covalent backbone of the DNA 





Insulin formation ( role, lower BGL, stimulate glycogen synthase


Glucagon produced also ( role, raise BGL, by stimulating glycogen phosphorylase


ATP produced role: active transport, muscle contraction, sodium potassium pump for resting potential, 


Active transport, kidneys or root hair cells











 Role of RUBISCO in the addition of carbon dioxide to RUBP to form a 6 carbon compound that splits ion to G3P.





Dehydrogenase enzymes in respiration catalyse oxidation reactions, transferring hydrogen from substrate to coenzymes NAD/FAD. Hydrogen eventually provides electrons for transport chain, hydrogen gradient and ATP synthase





Translation requires the joining of the amino acids by peptide bonds a reaction catalysed by enzymes. Insulin stimulates enzymes that catalyse condensation reactions to form glycogen form glucose





Role of extra cellular enzymes in recycling of materials by bacteria and fungi. These soluble products can be absorbed and assimilated





To express the genetic code transcription and translation is required. Again helicase is involved but this time, RNA polymerase joins the nucleotides. Removal of introns and splicing of exons





Negative feedback in living organisms





A stimulus (deviation from a resting level) is detected by receptors which stimulate an effector to coordinate a response that reduces the initial stimulus.








Thermoregulation: thermoreceptors in hypothalamus detect, heat loss and heat gain centres, sweating, vasodilation in heat loss, shivering, vasoconstriction, increased metabolism, hair erection in heating up.





BGL: receptors in pancreas, secretion of insulin and glucagon, effects of these, important to regulate as it may affect water potential of blood relative to cells and lead to osmosis








Insulin (beta cells): increase in BGL leads to lower BGL (homeostatic principle)/ (more) insulin secreted; binds to (specific) receptors on (liver/muscle) cells; leads to more glucose entering cells/carrier activity/increased permeability to glucose; glucose leaves the blood; glucose entering cell converted to glycogen (glycogenesis);by glycogen synthase








Possible reference to osmoregulation (not on specification) but receptors in hypothalamus, secretion of ADH from pituitary, effect of this on the permeability of the Distal Convoluted Tubule and collecting duct





Rise in external temperature, Hot receptors in skin; nervous impulse; to hypothalamus; rise internal temp in exercise, blood temperature monitored;�heat loss centre involved; vasodilation / dilation of arterioles; more blood to surface / heat lost by radiation; piloerector muscles relax; hairs flatten on skin surface; less insulation; sweating initiated / increased; panting / licking; evaporation removes latent heat; drop in metabolic rate / use less brown fat;





Body temp kept at 37°C is optimum temp for enzymes; Excess heat denatures enzymes/alters tertiary structure/alters    shape of active site/enzyme;�.Substrate cannot bind/eq,; . Reactions cease/slowed;�.Too little reduces kinetic energy of molecules / molecules    move more slowly;. Fewer collisions/fewer ES complexes formed’





Oestrous cycle, effect of feedback on hormone production, oestrogen on FSH (inhibition) and progesterone on both FSH  (inhibits it at low concentration) and LH (inhibits it a high concentration)





Population stability, Resistance to drastic changes and thus stability in natural ecosystems are maintained in part by negative feedback systems. Pest population increases then predator population will increase (lags behind). Increased competition for resources will limit population size before exhaustion of resource





Metabolic reactions are multi-stepped, each controlled by a single enzyme. End-products accumulate within the cell and stop the reaction when sufficient product is made. This is achieved by non-competitive inhibition by the end-product. The enzyme early in the reaction pathway is inhibited by the end-product








Glucagon: released when BGL drops below normal level glucagon stimulates conversion of glycogen to glucose;/ glycogenolysis; by glycogen phosphorylase.  Glucagon stimulates conversion of lipid / protein to glucose /�gluconeogenesis;








Control of heart beat, chemoreceptors and baroreceptors, locations, send impulses to inhibitory and acceleratory centres in medulla, nerves involved effect on SAN and rate of heart. Detail why these receptors are stimulated.





Transfer of substances containing carbon between organisms and their environment





Food chains and feeding


Plants are producers, fix carbon dioxide from atmosphere, carbon locked as chemical energy in organic compounds glucose and those derived from it. Passed to heterotrophs through feeding





Digestion of large insoluble organic molecules to small soluble molecules. Hydrolysis reactions catalysed by enzymes. Soluble products absorbed- to blood stream, across epithelial cells by co-transport, active facilitated diffusion 





Transport of organic molecules in and out of cells


Facilitated diffusion, active transport (requires ATP), diffusion described, co transport in intestine





Role of respiration (and also combustion) as well as activity of decomposers (detritivores and saprotrophs like bacteria and fungi) in releasing carbon dioxide





Photosynthesis: described


Light independent reactions, carbon dioxide, RuBP, RUBISCO, break down to G3P which is reduced using ATP and rNADP from dependent reactions. Some of resulting TP is used to make hexose sugars which can be converted to lipids and proteins. Rest used to regenerate RuBP, this requires ATP.





Exchanges surfaces for carbon dioxide removal


Animals


Large surface area of alveoli, some adaptations described to allow rapid gas exchange, thin squamous epithelia, 1 cell thick capillary and alveoli wall, ventilation and circulation for steep concentration gradient.





Exchange of carbon dioxide, used in plants, spongy mesophyll, thin leaves, broad, large surface area, palisade cells thin cell wall and cylindrical shape of the cell 




















Human activities, deforestation, (reduced fixing of carbon dioxide) combustion, increase release of carbon dioxide. Increase in acid rain and global temperatures (less dissolves in warmer oceans) increase carbon dioxide





Respiration described:  Glycolysis, activation of glucoseLink reaction and Krebs cycle release carbon dioxide, oxidation of intermediates releases H to reduce NAD, this H is used to produce ATP, Hydrogen ions create an electrochemical gradient














Gene technology and its applications





Genetic engineering/recombinant DNA technology, means altering the genes in a living organism to produce GMO with a new genotype 





Various kinds of GM are possible: inserting a foreign gene from one species into another, forming a transgenic organism; altering an existing gene so that its product is changed; or changing gene expression so that it is translated more often or not at all.





Isolation of the gene using gene probes (described) and then use of restriction endonucleases to cut gene (describe restriction site/recognition sequence is palindromic and production of sticky ends








Use of reverse transcriptase mRNA ( cDNA. use of nucleotides and polymerase to make gene. Suggest why this is better; introns removed, easier than finding gene among 1000s, plenty available. Use examples production of insulin





Other possible vectors like liposomes, and viruses, particularly in gene therapy, Why liposomes, why viruses, particularly adenoviruses. Talk about the treatment of cystic fibrosis and SCID, describe the different approaches and why, somatic and germ line therapy, pros and cons. Define gene therapy. Introduction of vectors here through aerosols





Genetic fingerprinting is used in paternity tests, criminal investigations. Uses repeated base sequences from 20-100 bases, VNTRs/minisatellites, in introns, unique to person. Describe basic process, extraction (chloroform and phenol), digestion (restriction enzymes) separation fragments (electrophoresis), separation of DNA double strands (alkali), identification of VNTRs gene probe








Uses…GM plants, herbicide, pest resistance or tolerance to extremes, increased shelf life, pros/cons of this. Microbes to make hormones or enzymes, to produce antibiotics. Pharming in GM animals





Sanger sequencing to determine base sequence in either desired genes, or in abnormal genes that cause genetic disorders, can build gene probes for genetic screening.





Quicker process, PCR (in vitro gene cloning), describe basic steps, separation by heating, annealing of primer, synthesis of DNA by polymerase. Pros and cons compared to in vivo, and applications





Identification of transformed cells, using genetic markers. Two types of genetic marker, selective (R plasmid, with 2 antibiotic resistant genes) and selective markers, GFP and enzymes. Which is best





Insertion of DNA into a vector (define), example, plasmid, cut with same restriction enzyme, complementary sticky ends, bases anneal, use of ligase to fuse them. 








Insertion of plasmids into bacterial cells, heat shock (describe), electroporation. This is in vivo gene cloning and is advantageous as the gene is copied and expressed





Causes of disease in humans





Health is physical, mental and social well-being. It is more than just being free from disease.  Disease is a malfunction of the mind or body leading to a condition of poor health. Some not suffering from the symptoms of a disease may have low physical fitness and may be developing a serious condition such as heart disease or lung cancer. 








Causes of disease can be categorised under some broad headings, pathogenic (disease causing microbes, toxins bacteria, viruses reproduce inside cells), lifestyle where social and economic factors mat increase risk and genetic, arising from the genes we inherit.








In the developed world lifestyle can often increase risk factors associated with cancer, heart disease, diabetes, hypertension, cirrhosis of the liver. The tendency to eat ready meals, fast food, smoke and drink are problematic. Coupled with a busy worklife limits exercise.





Smoking and diseases associated with the lungs. Commonly chronic bronchitis and emphysema. Carbon monoxide from smoke also attaches to RBCs and reduces their oxygen carrying capacity





Heart disease: high salt (raises blood pressure, damage artery wall accelerating deposition of atheroma) and saturated fat in fast foods increase heart disease (myocardial infarction). Saturated fats and LDL increase. Cholesterol deposited in artery wall, swelling of wall, narrows lumen of artery; creates turbulence , increases risk of blood clot  ;thrombus breaks off; lodges in coronary artery;  reduced blood supply to heart muscle;  reduced oxygen supply;  leads to death of heart muscle; smoking raises blood pressure further damage artery lining accelerate deposition of plaque














TB, (Bacteria transmitted in) droplets / aerosol; 


Engulfed / ingested by phagocytes / macrophages; and encased in named structure 


Tubercle and lie dormant / not active 


If immunosuppressed, tubercle liquefies bacteria activated and destroy alveoli / capillary / epithelial cells; Leads to fibrosis /calcification; leads to less diffusion reduced surface area and increased diffusion distance; damage allows bacteria) to enter blood / spreads (to other organs); 








MRSA, super bug, resistant to many antibiotics. Natural mutations followed by selection with over use of antibiotics causes resistant bacteria to thrive. Horizontal and vertical transmission discussed. Other factors increasing resistance








Cholera, water transmission, effect on the upper cells in the intestinal tract (they have receptors for toxin). Toxin causes chlorine channels in the cells to open; Cl- floods the lumen, lowering water potential, severe diarrhoea. Treated with ORT








Bronchitis:Tar causes excess mucus production, enlarges goblet cells, cilia destroyed. Blockages cause coughing and this  damages, epithelial cells causing an inflammatory response that furthers the problem. Infection more likely and this cause’s inflammatory response. Ventilation difficult narrow air ways, cough.











Genetics, mutations (described substitution, deletion, insertion, frame shift), leading to changes in bases may cause non-functioning enzymes, lactose intolerance, or CFTR protein in the cell membrane leading to cystic fibrosis (recessive), Huntington’s, dominant allele





Emphysema: Alveoli break down , Less surface area  and increased diffusion distance;  Loss of elastin  due to elastase involved; means Alveoli cannot recoil  so it’s difficult to expel air; Reduced diffusion gradient, thus  Less oxygen enters blood  Less respiration, less energy released 








Cancer. Exposure to mutagens, UV light with holidays or sunbeds, X-rays, high energy radiation, radioactive materials, telephone masts etc, increase risk of changes in genetic material. Oncogenes and suppressor genes regulating cell division mutate and it becomes uncontrolled.





Malnourishment: deficiency diseases, lack of calcium rickets, iron needed for Hb and Mb and also a component of electron transport chain. Vitamin A, a precursor for retinal (light absorbing pigment in rhodopsin), night blindness. Vitamin C, scurvy and Vitamin D, aids absorption of calcium, linked to rickets





Carbon dioxide may affect organisms directly or indirectly. Describe and explain these effects





Carbon dioxide is cycled between the biotic and abiotic environments. Carbon dioxide enters the biotic community through photosynthesis and is transferred along the food chains through consumption. Thus CO2 acts as the source of carbon in the biomass of living organisms








Carbon dioxide is released through respiration in living organisms. Carbon locked up in dead plants and animals is released through the activity of decomposers, detritivores and saprotrophs. It can also be released from fossilised remains through combustion





Carbon Dioxide is a limiting factor for the gross productivity of an ecosystem. It diffuses into the leaf through the stomata and into the chloroplasts. Thus increasing carbon dioxide levels could increase productivity in an ecosystem, but light, temperature and nutrient availability can also limit photosynthesis








Light independent reaction carbon dioxide is fixed by RuBisCO to RuBP in the formation of GP. This is then further reduced using H from rNADP and ATP to form TP. The TP is used to make hexose sugars and these can ultimately be converted into proteins and lipids








Behaviour of Hb in picking up O2 in high pp and releasing in low ppO2 is better than shown on dissociation curves. As O2 carrying is affected by both ppO2 and CO2. CO2 Effect on red blood cells, causes Bohr shift, reduces the affinity of Hb for oxygen, and unloads the oxygen in respiring tissues. In cytoplasm of RBC an enzyme carbonic anhydrase catalyses the production of carbonic acid which disassociates and the H+ combine with HB (globin protein) so it releases O2 more readily. So Hb acts as a buffer, to mop up these H+.





In exercise, oxygen demand in tissues is greater, for respiration, which is releasing energy muscle activity. Thus the heart must work faster to oxygenate blood, remove CO2, and deliver oxygen and glucose to tissue. CO2 affects chemoreceptors in the walls of carotid and aorta. Increased signal to cardio acceleratory centre in medulla. Increased impulses are sent along sympathetic nerve to SAN and the cardiac fibres increasing the rate of heartbeat. 





Animals: alpine snow line rising, animals are forced to move with it into smaller areas, increasing competition. Those that cannot move (oxygen levels decline) face extinction. As animals are forced to migrate, they disrupt niches within communities, may displace indigenous species





High frequency shortwave solar radiation passes easily through atmosphere, heating the earth, which emits, long wave radiation, this is absorbed by the greenhouse gases and re-emitted back to the earth.





CO2 is a greenhouse gas (along with methane). These greenhouse gases are causing global temperature rise, this causes more CO2 to be released form the oceans (solubility declines as temperature increases, positive feedback. Melting of ice increases problem as it reflects solar energy





CO2in the atmosphere as remained constant, balanced by release in respiration and fixing through photosynthesis. Much has been stored in sinks, oceans, fossil fuels and trees. Human influence is changing this dramatically, deforestation, combustion and commercial rearing of animals to meet population.





Warmer temperatures have also seen reductions in the survival rate of insects (pests) but increases in developmental rate, meaning more generations and more crop damage. Insects in warmer areas. Insects in warm climates, higher metabolism, reproduce more rapidly, rapid population growth. Sea levels rising,  loss of fertile land. Soil salinity increases, selects for growth of xerophytes changes food sources





Carbon dioxide controls the opening of the spiracle valves in insects. Keeping the valves closed reduces water loss, but at critical levels of carbon dioxide the valves open 











Crops:  changes in rainfall may cause failing crops and affect food chains/webs. The crops that can be grown may change. Warmer/shorter winters may mean warm weather pests breed sooner; there may a disruption of synchrony between pests and their natural predators meaning they appear in greater numbers causing increased frequency of outbreaks and ultimately loss of crops, and increase need for pesticide, bad for environment and costly. 








The ways organisms use inorganic ions





Inorganic ions are charged particles that do not contain C-C bonds. Organisms function depends on inorganic ions form, anabolic reactions in plants, to generating action potentials in animals to absorption of glucose in the intestine, iron in blood, calcium bones





Ammonium ions released form the decomposition of organic matter by, used by nitrifying bacteria to form nitrite and nitrate. These organisms use inorganic ions as an energy source





Nitrogen-fixing bacteria. Free living or rhizobium associated with plants (symbiosis). They reduce it to form ammonium compounds that are then either used by plant directly or used in nitrification





Nitrifying bacteria and free living nitrogen fixing bacteria are examples of chemolithotrophs/chemoautotrophs. This simply means that they must use inorganic salts as an energy source.





Calcium has a role in muscle contraction. Stored in sarcoplasmic reticulum Activates ATPase, attaches to troponin, move tropomyosin and allow cross bridge. Muscle activity is important in skeletal muscle activity, ventilation, smooth muscle activity in vasodilation and constriction, controlling the size of the iris





Co transport of glucose in the small intestine


Iron in Hb formation


Calcium in the development of bones


ORT treating cholera


Fertilisers (agriculture)


Chloride ions into mucus to thin








Role of hydrogen in the reduction of GP to TP in Calvin cycle. Hydrogen is sourced from the photolysis of water and carried by NADP





Electron transport role of hydrogen in creating electrochemical gradient, chemiosmosis





Hydrolysis of ATP release phosphate that can activate glucose in glycolysis, or in active transport cause change in carrier shape to transport the ions





Controlling the nervous system. Sodium and potassium are involved, sodium depolarisation, potassium in repolarisation, resting potential





Nitrates are then used by plants. Actively removed from the soil lowering water potential so water enters by osmosis, this is used in turgidity and photosynthesis. The nitrates for, DNA, amino acids, ATP, chlorophyll








Calcium role at the synapse and neuromuscular junction enters presynaptic bulb and causes vesicles containing neurotransmitter to fuse





Transfer of energy between different organisms, and between these organisms and their environment





ATP, the energy currency of cell. It is synthesised from ADP and inorganic phosphate. Synthesised in a number of key ways, anaerobic respiration, in humans this leads to the production of lactic acid, in microbes and plants this leads to the production of alcohol. Aerobic respiration, chemiosmosis or photophosphorylation in light dependent reactions in plants











ATP is an excellent energy source because, it is hydrolysed in a single step reaction, it releases the energy directly to the reaction demanding it, it is water soluble so transported in the cell but does not leave it. It uses energy from other processes to form; a good example is resynthesizing form CP in muscles. It releases energy in small manageable quantities











Every organism in nature has an energy budget. each organism must obtain enough energy to meet its metabolic costs, to grow, and to reproduce. Ecologists divide the budget into three main components: gross productivity, net productivity, and respiration. Gross Productivity is the total energy assimilated, When an animal eats, food passes through its gut and nutrients are absorbed. Most energy assimilated from these nutrients








Serves the animal’s metabolic demands, which include cellular metabolism and regulation of body heat in endotherms. Energy required for metabolic maintenance is respiration, which is deducted from gross productivity to yield


net productivity, Net productivity is energy stored by an animal in its tissues as biomass. This energy is available for growth, and also for reproduction, which is population growth.








Photosynthesis use light energy in the synthesis of organic molecules, proteins, carbs and lipids. These are chemical energy stores. Light energy excites electrons in the photosystems and as these electrons are passed down electron transport chains, energy is released and synthesises ATP. The loss of electrons splits water (photolysis) and this provides H to reduce NADP. The ATP (form photophosphorylation) and the rNADP are used to reduce GP to TP which can be made into C compounds, glucose, lipids, starch, cellulose, proteins. This chemical energy is transferred though food chains to heterotrophic organisms








Rise in external temperature, Hot receptors in skin; nervous impulse; to hypothalamus; rise internal temp in exercise, blood temperature monitored;�heat loss centre involved; vasodilation / dilation of arterioles; more blood to surface / heat lost by radiation; piloerector muscles relax; hairs flatten on skin surface; less insulation; sweating initiated / increased; panting / licking; evaporation removes latent heat; drop in metabolic rate / use less brown fat;








Thermoregulation as a major source of energy loss and transfer to the surroundings in warm blooded animals (birds and mammals)








The ATP may have many purposes in the organisms, active transport at the sodium potassium pump maintaining resting potential, or in muscle contraction, but ultimately this causes more energy to be lost as heat to the surroundings





The carbohydrates are used in respiration to release energy as ATP and heat.  The heat energy helps in maintaining the body temperature of endotherms, and so in certain cases the use of organic material for this may increase, smaller mammals have a large SA:vol ratio and thus a higher metabolism. Ectotherms do not regulate their temperature to the same extent





When the produces are ingested by consumer, the large organic molecules are broken down (hydrolysed) and the soluble products absorbed for production of biomass or for metabolic processes. The indigestible biomass (as a result of lacking enzymes) is excreted and made available for decomposers and saprobionts.











Only small percentage of the energy fixed in photosynthesis (GPP) is available form primary consumers (NPP) the rest has been lost in respiration which sustain metabolic processes of the plant, 





The Structure and importance of plasma membranes found within and round cells





The cell membrane (or plasma membrane) surrounds all living cells. It controls how substances can move in and out of the cell and is responsible for many other properties of the cell as well. The membranes that surround the nucleus and other organelles are almost identical to the cell membrane. Membranes are composed of phospholipids, proteins and carbohydrates arranged in a fluid mosaic structure, as shown in this diagram.








It is described as mosaic as it has proteins randomly dispersed throughout a supporting structure of phospholipids. These molecules are able to move. The phospholipids are arranged in a bilayer, with their polar, hydrophilic phosphate heads facing outwards, and their non-polar, hydrophobic fatty acid tails facing each other in the middle of the bilayer. This hydrophobic layer acts as a barrier to all but the smallest molecules, effectively isolating the two sides of the membrane.








Different kinds of membranes can contain phospholipids with different fatty acids, affecting the strength and flexibility of the membrane, and animal cell membranes also contain cholesterol linking the fatty acids together and so stabilising and strengthening the membrane.





The proteins can be intrinsic proteins, or extrinsic proteins. The proteins have hydrophilic amino acids in contact with the water on the outside of membranes, and hydrophobic amino acids in contact with the fatty chains inside the membrane. Proteins comprise about 50% of the mass of membranes, and are responsible for most of the membrane's properties. Proteins that span the membrane are usually involved in transporting substances across the membrane.  








The carbohydrates are found on the outer surface of all eukaryotic cell membranes, and are usually attached to the membrane proteins. Proteins with carbohydrates attached are called glycoproteins. The carbohydrates are short polysaccharides composed of a variety of different monosaccharides, and form a cell coat or glycocalyx outside the cell membrane. The glycocalyx is involved in protection and cell recognition, and antigens such as the ABO antigens on blood cells are usually cell-surface glycoproteins.


Remember that a membrane is not just a lipid bilayer, but comprises the lipid, protein and carbohydrate parts.








Importance of sodium potassium, pump in resting potential, voltage gated proteins in action potentials, receptors on the post synaptic membrane for depolarization, the sodium potassium co-transport protein. The cristae in the mitochondria, folded increasing surface area, electron transport chain, the dehydrogenase complexes, the hydrogen pumps for creating proton gradient and ATP synthase of the inner membrane of the mitochondrion requires a particular arrangement to function. The ER providing a pathway through cell for proteins (RER and sterols (SER). Chloroplast, grana increasing light absorption, embedded with PS I and II and electron transport chain, photophosphorylation. lysomsomes keeping hydrolytic enzymes separate form cytosol, but can fuse with phagosomes. Attachment of glucagon cascade effect





Allows arrangement of the enzymes in a specific way so that reactions in metabolic pathways take place more efficiently and rapidly. By having the enzymes and cofactors together it makes for a more energy efficient process, and by keeping them within a membrane it can ensure that metabolic processes can occur safely that would otherwise be harmful or interfere with the activity within the cytosol





Osmosis: movement of water across the membrane from a less negative to a more negative water potential. Membranes allow compartmentalisation, important because… Allowing an environment within the cell to be biochemically distinct from the cytoplasm/cytosol. There are several other important functions also: greater surface area for chemical reactions,


Many enzymes within a compartment are attached to its walls making it more likely to come in contact with substrate and 








Active transport by a trans-membrane protein pump molecule. The protein binds a molecule of the substance to be transported on one side of the membrane, changes shape, and releases it on the other side. The proteins are highly specific, so there is a different protein pump for each molecule to be transported. The protein pumps are also ATPase enzymes, since they catalyse the splitting of ATP into ADP + phosphate (Pi), and use the energy released to change shape and pump the molecule. Pumping is  active and transports up their concentration gradient. 








Channel Proteins form a water-filled pore or channel in the membrane. This allows charged substances (usually ions) to diffuse across membranes. Most channels can be gated (opened or closed), allowing the cell to control the entry and exit of ions. 


Carrier Proteins have a binding site for a specific solute and constantly flip between two states so that the site is alternately open to opposite sides of the membrane. 











Proteins on the inside surface of cell membranes are often attached to the cytoskeleton help maintain shape. They may also be enzymes catalysing reactions in the cytoplasm.  Proteins on the outside surface of cell membranes can act as receptors with specific binding sites for hormones or, other chemicals. They may also be involved in cell signalling and cell recognition, or they may be enzymes, such as maltase in the small intestine (more in digestion). 








Facilitated diffusion is the transport of substances across a membrane by a trans-membrane protein molecule. The transport proteins tend to be specific for one molecule (a bit like enzymes), so substances can only cross a membrane if it contains the appropriate protein. As the name suggests, this is a passive diffusion process, so no energy is involved and substances can only move down their concentration gradient. There are two kinds of transport protein:











Condensation and hydrolysis and their importance in biology





Condensation is a chemical process by which 2 molecules are joined together to make a larger, more complex, molecule, with the loss of water.�It is the basis for the synthesis of all the important biological macromolecules (carbohydrates, proteins, lipids, nucleic acids) from their simpler sub-units.





Hydrolysis is the opposite to condensation. A large molecule is split into smaller sections by breaking a bond, adding -H to one section and -OH to the other.�The products are simpler substances. Since it involves the addition of water, this explains why it is called hydrolysis, meaning splitting by water.








In proteins, the sub-units to be joined are amino-acids. The  -H comes from -NH2 (the amino, or amine, group) and the -OH comes from -COOH (the carboxylic acid group) at the other end of the amino acid molecule. As a result, a peptide bond (- CONH-) is formed between the two amino acids,





Amino acid sequence is determined by the genetic code. This determines where H-bonds will form in secondary structure and further bonding in tertiary structure. Globular proteins are water soluble, enzymes involved in catalysing reactions, haemoglobin and myoglobin involved in oxygen transport. Mention of the formation of antibodies, specificity for antigens








Collagen: cartilage, tendons and walls of blood vessels. 3 helical polypeptides wound around each other and held by H-bonds. The strands can interact with other parallel molecules, to prevent a weak spot running across the fibre. Covalently linked between carboxyl and amino groups. The chains are staggered to prevent weak spots running across the fibre


Extrinsic proteins: antigens, receptors


Intrinsic proteins: channels, carriers


Starch structure for function














Cellulose, structure for function, made from beta glucose, alternate molecules flip. The chains are straight and adjacent chains can H-bond, to form fibres that are strong to resist osmotic pressure.


Starch is made from condensation of alpha glucose; the chains are coiled up in the helical structures. It is insoluble so does not affect osmosis, and the coiling means a lot of material can be stored in a small space. Glycogen in humans is the storage sugar, and this is more branched that starch allowing more rapid hydrolysis for metabolically active organisms








Digestion, hydrolysis of large insoluble to small soluble for absorption. Amylases, maltase, proteases, endopeptidases and exopeptidases, lipases.





Different nucleotides (each composed of a base, pentose sugar and a phosphate group) are joined by condensation reactions to form DNA and RNA. mRNA in transcription needed for translation





In carbohydrates, the sub-units to be joined are monosaccharaides like glucose.  Both of the groups which combine are -OH groups. The bond so formed is called a glycosidic bond or link





A similar ester bond can be used to attach a single group containing phosphate, resulting in a phospholipid. Role in membrane formation





Fibrous proteins are elongated molecules in which the secondary structure (either a-helices or b-pleated sheets) forms the dominant structure.   Fibrous proteins are insoluble, and play a structural or supportive role in the body, and are also involved in movement (as in muscle and ciliary proteins). 





In lipids (fats and oils) glycerol provides up to three -OH groups (it is actually a triple alcohol) to react with -COOH (carboxylic acid groups) on so-called fatty acids. Once again this results in -O- bridges forming between the glycerol and each fatty acid chain. The links so formed are called ester bonds.





The function of proteins in living organisms





Proteins details about them, made of amino acids, in condensation polymerisation, held by peptide bonds. Sequence determined by DNA. Amino acids same basic stricture, differ by R group, draw general amino acid fibrous (collagen and keratin) and globular (enzymes). Primary, secondary, tertiary structure. Alpha helix, beta pleated sheet





Antibodies are proteins, and due to the different combinations of amino acids, antibodies with a massive variety of shapes can be created so likely some will match the antigen





Carrier and channel proteins (intrinsic) proteins in the membrane allow water soluble/polar molecules into the body. Description of active transport, specificity of the proteins to ions





Sodium/glucose pump in co-transport of glucose in small intestine, how this has been utilised to help combat effect of cholera





Role as enzymes, organic catalysts, lowering activation energy, induced fit theory. Digestive enzymes, like amylase, maltase, proteases like pepsin and trypsin and lipases, help hydrolyse large molecules in to smaller molecules that can absorbed. The products of digestion, glucose, fatty acids, glycerol, amino acids. The role of endopeptidases in breaking proteins into smaller chains so exopeptidases can work faster  hydrolysing terminal bonds.





Hb: transports oxygen around the body. Loads oxygen in the lungs when PPO2 is high and unloads in the tissues where PPO2 is low (oxygen used up in respiration). Sensitive to temperature and pH, both cause a decrease in affinity of Hb for O2, so more oxygen dissociates at the same PPo2, this occurs in actively respiring tissues. Myoglobin…..





Proteins as receptors for neurotransmitters





Role of actin and myosin in muscle contraction


In case of an injury, fibrinogen, a protein in the blood plasma, forms fibrin. Fibrin, literally, seals off the wound and does not permit the entry of any foreign infection.





Plasma proteins remain in the capillary and create negative water potential to help with the reabsorption of tissue fluid








Role in biochemical processes, respiration and photosynthesis (RuBisCO)





Sodium potassium pump in maintaining the resting potential of the membrane, transport 3 sodium out of cell and 2 potassium into the cell. The membrane is more permeable to potassium, so it leaks back out, potential difference set up. 





Hormones: Hormones are proteins that function as chemical messengers. When secreted they act on their target cells, tissues, and organs. They bind to a specific receptor present on the surface of the target. Once attached, they lead to a cascade of signalling responses, like insulin and glucagon





H-bonds and their importance in living organisms











H-bonds in enzymes secondary and tertiary structure





DNA hybridisation and classification of organisms, phylogenetics.








 Water 


Adhesion and cohesion for Transport in plants 


Apoplastic and symplastic routes 


High Specific heat capacity 


Ectotherms and homeostasis (sweating)





A hydrogen bond is an intermolecular bond formed when a charged part of a molecule having polar covalent bonds, forms an electrostatic attraction with a molecule of opposite charge, generally with fluorine, oxygen and nitrogen. Molecules having non polar covalent bonds do not form hydrogen bonds. Hydrogen bonds are classified as weak bonds as they are easily and rapidly formed and broken, however the cumulative effects of large numbers of these bonds can be enormous.








Stability in DNA, collectively they are strong and individually they are weak. Specificity in DNA replication ensures accuracy, in transcription ensures code is copied exactly, in anticodon codon relationship ensures correct amino acid aligns. Structure of tRNA
































 Carbohydrate 


Starch: helix, compact and insoluble 


Cellulose: hydrogen bonding between molecules to form microfibrils











Movement in cells





Movement of molecules occurs in a variety of ways. Passive processes like diffusion, CO2 and Oxygen, relation to p/syn and respiration, or lipids soluble molecules. Facilitated diffusion of polar molecules, or a special case of diffusion involving water moving from a less to more negative water potential. Active transport, requires ATP to move molecules against the gradient.





Membranes: fluid mosaic model with a phospholipid bilayer serving s as the main structure with proteins (extrinsic and intrinsic) and cholesterol dispersed throughout. Hydrophobic fatty acid chains mean that only lipid soluble molecules can pass easily through the membrane by diffusion. Smaller molecules like water can too.





Polar molecules require either protein carriers or channels (gated or open) to move them. These can move molecules passively down a concentration gradient of they can move them against the concentration gradient, this requires ATP, and involves proteins with specific binding sites. Some proteins move molecules in the same direction, symport, sodium glucose, some in opposite, antiport. NA/K pump.





Cell division and chromosomes: during mitosis and meiosis the chromosomes migrate to the centre of the cell (metaphase) and then spindle fibres will separate them to the poles of the cell (anaphase). IN meiosis this process is important in creating the variation within the gametes. Independent assortment of chromosomes in meiosis I and II. It also leads to the crossing over of genetic material.





Neurone, ionic movement for action potential. At rest sodium accumulates on the outside of axon and due to action of sodium potassium pump. When voltage gated channels open in the membrane (at threshold value -55mv), sodium ions rush in causing depolarisation, an action potential. When these sodium channels close, potassium channels open and potassium rushed out to cause repolarisation. At the synaptic bulb, calcium move in through channels and causes synaptic vesicles containing neurotransmitter to move and fuse with the pre synaptic membrane which then diffuses across the synapse to the receptors.





DNA replication Protein synthesis, RER and Golgi. Replication of DNA involves free DNA nucleotides and identical strands are made. In transcription, sections of the DNA uncoil and free RNA nucleotides line up to their complementary bases (U replacing T), these are joined by RNA polymerase. The resulting pre mRNA is modified (introns removed) and the final mature mRNA moves to the ribosomes leaving the nucleus via the nuclear pores. At the ribosomes (often bound to the ER) translation occurs. 











The ribosomes read the mRNA as triplets (codons), and tRNA molecules with the complementary anticodon pair up. The tRNA are carrying amino acids within the cell. And the amino acids form peptide bonds. The protein can be moved through the cell in the ER, and then sent to the Golgi body for modification (oligosaccharides are often added. The resulting proteins are packaged in vesicles and released (exocytosis)











Photophosphorylation. Excited electrons from the PSs are passed down the electron transport chain and release energy to phosphorylate ADP, forming ATP. This is the transferred along with reduced NADP to the stroma for use in the formation of TP from GP





Electron transport chain in the cristae. Electrons from the reduced NAD and FAD are passed down the chain, releasing energy to pump protons into the intermembrane space, creating a proton gradient. The protons re-enter the matrix via the ATP synthase complex and as they release energy ADP + Pi ( ATP.





Water movement in roots, xylem and leaves. Active uptake of ions into root hair cells draws water in by osmosis, this water moves across the cortex (apoplatsic/symplastic) due to a water potential gradient, endodermis all water into sympalstic due to caspairan strip. Cohesion in xylem,  water potential gradient in leaves as water evaporates out through stomata





Actin and myosin sliding filament theory. Calcium activates ATPase in myosin head and causes it to change to a high energy configuration; it also attaches to troponin and changes tropomyosin to expose the myosin head binding site. A cross- bridge forms and during the power stroke the actin filaments slide across the myosin, the sarcomere shortens and the muscle contracts.





Chemical coordination in animals and plants





Responses in humans are coordinated by both the nervous system and the endocrine system. These systems work together to communicate, integrate and coordinate the functions of various organs and systems in our body. Some key difference between the nervous and hormonal system is that hormones are slow acting, widespread and long lasting.








A hormone is a chemical secreted by an endocrine gland and carried by blood or lymph to a target organ (that has specific receptors) elsewhere in the body to stimulate a specific activity. One main role of hormones is the maintenance of a constant internal environment (homeostasis) 





Hormones work in a variety of ways. Lipid soluble hormones pass directly through the plasma membrane and attach to a receptor in the cytoplasm. In the case of oestrogen, this can activate transcription factors which attach to a promoter on the DNA, forming a transcription initiation complex that allows RNA polymerase to begin transcribing a gene to mRNA.





Other hormones like, adrenaline and glucagon work through a second messenger. This means that a small quantity of the hormone can cause a cascade/amplified effect which in this case would increase BGL rapidly. 1 molecule of hormone activates adenylate cyclase forming 1 molecule of cAMP. This in turn activates more than one enzyme (glycogen phosphorylase). Each enzyme hydrolysis more than one





Insulin (beta cells): increase in BGL leads to lower BGL (homeostatic principle)/ (more) insulin secreted; binds to (specific) receptors on (liver/muscle) cells; leads to more glucose entering cells/carrier activity/increased permeability to glucose; glucose leaves the blood; glucose entering cell converted to glycogen (glycogenesis);by glycogen synthase





Glucagon: released when BGL drops below normal level glucagon stimulates conversion of glycogen to glucose;/ glycogenolysis; by glycogen phosphorylase.  Glucagon stimulates conversion of lipid / protein to glucose /�gluconeogenesis;

















IAA: produced continuously in shoot apex (tip)…diffuses cell to cell….destroyed by enzymes….carried to the roots in the phloem. It promotes cell elongation by….loosening the rigid cellulose microfibrils allow…Swelling by osmotic influx of water (can’t resist turgor pressure) and…Synthesis of new cell wall material to keep it elongated. Acidic conditions are created around the cellulose microfibrils as IAA stimulates proton pumps to uptake Hydrogen ions which activate allosteric enzymes that break bonds in cellulose to losen it. In the shoot IAA is redistributed by the light to the shaded side so increased growth occurs in this region. In the roots it inhibits cell elongation on the lower side and the roots grow down














Plants growth responses are called tropisms. These can be described by the nature of the stimulus and the direction of the response. Shoots show positive phototropism (grow towards the light). The roots show positive geotropism and the shoot shows a negative response to gravity. The roots show a response to water, hydrotropism. One important group of hormones are Auxins and of these IAA.





Plant growth responses are coordinated by chemicals called growth factors. These are not true hormones because…they do not necessarily move away from their site of synthesis to act unlike hormones, they move by diffusion or in the xylem and phloem and not in the blood. They cause a wide range of growth responses in plant but not physiological responses like hormones; they are simple organic molecules not complex, proteins, lipid or glycoproteins. 








Prolactin: enhances the development of mammary glands and milk production in females. Oxytocin, controls uterine muscle contraction during childbirth


Thyroxin: from the thyroid gland stimulates the cellular metabolism and oxidation. In general it controls the growth and metabolism of the body.


Interferon, histamine, kinins (inflammation + chemotaxis)


Neurotransmitters








Hormones play a key role in the regulation of the female menstrual cycle. FSH secreted by pituitary gland; Stimulates growth of follicle; Ovary/follicle cells produce oestrogen;�Negative feedback/inhibits secretion of FSH; Oestrogen stimulates secretion of LH/LH from pituitary; LH stimulating ovulation; Second increase in FSH also associated with ovulation;








Glycogen molecule and as each glycogen molecule releases a large number of glucose molecules, the BGL rapidly raises as the glucose diffuses out of the liver into the blood. Insulin, like glucagon, is secreted form the pancreas, except by the beta cells rather than the alpha cells (in the islets of Langerhans). This hormone has the opposite effect on the BGL, causing it to decrease





Water content of the blood monitored by receptors in the hypothalamus and controlled by ADH, secreted form the pituitary. A decrease in water content is detected by hypothalamus, the pituitary stimulated (by hypothalamus);


ADH released; this Increases permeability (to water) of collecting ducts/distal tubule (walls); increasing the uptake of water from collecting duct/distal tubule;





The structure of enzymes and their uses in commercial processes





Structure of enzymes: biological catalysts made of protein. They speed up chemical reactions by providing a pathway of lower activation energy. They lower this activation energy when the active site moulds around the substrate, stretching and distorting the bonds. Enzymes are globular proteins, they are water soluble. The shape of the enzymes and active site is determined by the genetic code	





Genetic code is made of bases (AT CG). Three bases (codon) codes for an amino acid, and the sequence of bases determines the order of the amino acids (primary structure). The polypeptide chain is then folded and held by H-bonds, then folded further to form the tertiary structure where, H bonds, ionic bridges and possibly disulphide bridges determine the shape.





Enzymes are specific to a particular molecule (substrate) or closely related group of molecules. Many of the reactions catalyzed by enzymes have commercial uses. Previously, these reactions were made to happen without enzymes by using heat and/or strong acids but enzymes offer the following advantages: They are specific in their action and are therefore less likely to produce unwanted by-products.  





�
�
They are biodegradable and so cause less environmental pollution.�
�
They work in mild conditions i.e. low temperatures, neutral pH and normal atmospheric pressure, and are therefore energy saving.�
�
However, this can also be seen as a disadvantage as their conditions must be controlled or the enzyme may denature.�
�






Immobilisation has the advantage that the enzyme molecules can be used over and over again, with the result that a lot of product can be made from a relatively small amount of enzyme. An example of the use of immobilisation is in the use of lactase. This enzyme hydrolyses lactose (milk sugar), into glucose and galactose. Protease in biological washing powders, helps to break down protein stains such as blood at lower washing machine temperatures, saving energy and are gentler on clothes. Pectin found in cell walls and helps to hold the structure together. Pectinase is the name given to a group of enzymes which, break down pectins. They are therefore used to partially digest fruit and vegetables in baby food and to help extract fruit/vegetable juices.











Genetic fingerprinting uses restriction enzymes to cut up DNA and look for matching areas VNTRs/minisatellites. Adding toxin genes to plants so pesticide is reduced less environmental damage grow in difficult conditions; prolong shelf life by preventing softening, other examples of genetically modified organisms





One useful example is the production of human insulin in bacteria. Moved away from animal insulin which means animal welfare is preserved, risk of rejection and infection are reduced as well as the effectiveness being maximised. 





Endonucleases have been used to cut out gene from organisms. They cut at specific recognition sequences (palindromic sequences) and often produce sticky ends 9series of unpaired bases), this means that DNA can be inserted into the genome of another organism. DNA ligase is required to form the phophodiester bonds that make up the covalent backbone of the molecule.





PCR: amplification of small quantities of DNA from crime scenes or archaeological artefacts is useful. Requires DNA polymerase sourced form thermostable bacteria. This means that the process can be run at a higher temperature and thus faster without the enzyme denaturing. This is semi conservative replication taking place in a thermocycler. Requiring primers, polymerase, free nucleotides





Reverse transcriptase can be used to obtain a gene for a particular protein. This converts mRNA to cDNA and then with the use of free nucleotides and DNA polymerase a double strand of DNA can be made. This is easier than looking for a gene amid the thousands in the nucleus and also it already has the introns removed, also cells producing this gene product are rich in this mRNA.





To be effective in a production process the enzyme molecule must be brought into maximum contact with the substrate molecules. The solutions can be mixed in suitable concentrations or immobilisation of the enzyme may be used. This involves attaching the enzyme to an inert surface such as plastic beads and then bringing the surface into contact with a solution of the substrate.





Uses of enzymes in genetic engineering and gene technology has become very important. 





A  Polymers have different structures. They also have different functions.


Describe how the structures of different polymers are related to their functions








Polymers: long chains of repeating subunits (monomers), formed by condensation reactions.





Starch





Cellulose: cell wall, support.





Polypeptides: globular fibrous


Enzymes, antibodies,





Peptidoglycan: bacterial cell wall





DNA: nucleotides, basic structure, how the DNA is built for stability.





























Glycogen











Condensation and hydrolysis and importance in Biology





Definitions condensation reaction and hydrolysis, polymer, monomer





Synthesis of proteins, carbohydrates and lipids from monomers. The importance of these in cells. Recall lipids are not polymers, but are formed by condensation reactions.





Hydrolysis of proteins, carbohydrates and lipids to monomers. Digestion of food and cellulose (saprobionts)





Formation of cellulose and role in cell wall. β





The hydrolysis of ATP in muscle contraction, active transport for root pressure, uptake of glucose in small intestine, sodium potassium pump and maintaining resting potential, removing calcium form sarcoplasm which regulates muscle contraction, resynthesis of neurotransmitters 





Condenstaion polymeristaion of DNA, and mRNA and role in transcription





























Formation of starch and glycogen and importance as insoluble storage and branching for rapid hydrolysis.











The structure and functions of carbohydrates





Introduction to carbohydrates: monosaccharides, disaccharides, oligosaccharides, polysaccharides. Structure of glucose (β/α), contain elements C, H, O. properties of these





Glucose: source of energy; a substrate in aerobic and anaerobic respiration; biochemistry of aerobic respiration (brief outline).








Structural formula of glucose, the condensation of glucose to form the disaccharide, maltose, and of glucose and fructose to form the disaccharide sucrose. The hydrolysis of disaccharides.


The formation and hydrolysis of the polysaccharides: starch, glycogen and cellulose; are polymers of glucose, differ in the number and arrangement of the glucose molecules.








Starch: helical shape provides compact store (in plants); insolubility linked to storage (osmotically


inactive), large size does not pass through membrane, provides large number of glucose molecules for respiration.








Pentoses: Deoxyribose, Ribose in DNA and RNA – sugar-phosphate backbone providing strength.


Light-independent reactions: formation of carbohydrates, Carbon dioxide accepted by RBP, reduction of glycerate-3-phosphate to carbohydrate, and regeneration of RBP.








Cellulose: long straight chains of glucose molecules, OH groups of chains linked by hydrogen bonds forming microfibrils / macrofibrils. Layers of fibrils orientated in different directions are interwoven and embedded in a matrix - providing rigid cell wall; gaps in layers provide permeability.
































Glycogen: similar to starch but more branches, insoluble storage compound in liver and muscles


(mammals). Conversion of glucose to glycogen for storage. Importance of control of blood glucose.














Enzymes and their importance in plants and animals





Principles of enzyme action, catalysts, active site, specificity, activation energy, ES complex, induced fit model explaining properties of non-competitive inhibition and lower activation energy





Factors affecting enzyme activity, pH, temperature, enzyme/substrate concentration, inhibitors, denaturing linked to disruption of bonds in tertiary structure, subtle pH changes, affect charges on R groups at active site, affect interaction to substrate.





Role in digestion, hydrolysis, reverse of condensation, polymers to monomers, purpose of this use of products, mobilisation of starch in plants and glycogen in animals, enzymes in saprobioants, release inorganic ions for plants





Role of enzymes in metabolic pathways, respiration, photosynthesis, ATP formation, dehydrogenase enzymes at electron transport chain, RuBisCo in calvin cycle









































Neurones: acetylcholine esterase 


Homeostasis: glycogenesis


ATPase in muscle contraction


Enzymes in acrosome in fertilisation


Polymerase RNA and DNA











Osmosis and its importance in living organisms





The net  movement of water from a high water potential to a low water potential through a semi permeable membrane. Presence of solute, hydration shells attracts water; solute polar can’t pass through membrane





Role of turgidity and support in plants, possibility of plasmolysis, membrane pulls way form the cell wall, wilting, less surface area exposed for photosynthesis.





Potential for cell lysis if internal are not kept constant, how use of antibiotic targets this, affecting bacterial cell wall, cell lysis occurs, helps fight disease.





Cholera, ORT, makes use of the NA/glucose co-transport, lowering the water potential in the intestinal epithelia, water moves in by osmosis





Role of osmosis in movement of water through a plant, symplastic pathway down a water potential gradient. Osmosis and establishing root pressure





Importance of osmosis in return of tissue fluid to main circulation. Role of plasma proteins being too large to leave capillary, creates negative water potential at venous end of capillary.





























Cystic fibrosis shows importance of osmosis. CFTR protein non-functioning, Cl- ions not transported out of the cell into the mucus, no osmosis, mucus thick and viscous, consequences











How microscopes contributed to our understanding of living organisms





Introduction about microscopes, light, electron (TEM/SEM), higher magnification of EM, due to better resolution, result of shorter wavelength of electrons.





Advantages of EM, 1 Small objects can be seen;


2 TEM has high resolution;


3 Wavelength of electrons shorter;








Limitations of EM, 


Cannot look at living cells;


Must be in a vacuum;


Must cut section / thin specimen;


Preparation may create artefact


Does not produce colour image;








Looking at adaptations for gas exchange, tracheoles in insects, alveoli in humans, lamellae and secondary lamellae in fish





Classification of organisms, bacterial cells differ to eukaryotic cells in various ways……no nucleus, have a cell wall, no organelles like mitochondria, golgi, presence of a capsule, viruses, with protein coat





Observe cell shapes visible with both, relate the shapes to function. With EM, ultrastructure visible, see adaptation of organelles and give indication of how it performs its role. Cristae, grana, circular DNA, ribosomes etc, fuelled idea of eukaryotic cells evolving from prokaryotic cells (endosymbiosis)








Observation of processes like mitosis, meiosis, fertilisation, circulation, cytoplasmic streaming























Tissue structure seen, Histology of muscles, kidneys, leaf understands adaptations for function, villi, myofibrils in muscle and myofilaments to understand sliding filament, leaf structure.











Ways in which different species of organisms differ from each other





Species organisms that can interbreed and produce fertile of spring. Variation are differences that exist within the population, which are essential for survival as some will possess characteristics making them more suited to the habitat, better competitors, these organisms will reproduce and pass on their genes.





Genetic differences lie in the nature of the genetic code. DNA is universal, same bases are present, but it is the combination of these bases and how they are linked to the assembly of the proteins which causes physical and biochemical differences.





Genes and environmental factors influence variation between species. Colder climate species tend to be bigger, smaller surface area:volume ratio less heat loss, warmer climates, either smaller or large thin skinned area to increase SA:VOL





Role of natural selection in driving this change in species, where variation exists in a population and selection pressure, abiotic and biotic, favour certain traits.





Differences at the cellular level, prokaryotic vs eukaryotic cells


The different role/niches that organisms have in an ecosystem. Need for a pollinator that feeds on nectar and fly’s, this could be a mammal (bat), bird, or insect, and so organisms compete for this role





Courting rituals, where a sign stimulus from one animal elicits a response from a member of the opposite sex. Help identify members of the same species, members of the opposite sex, identify sexually mature members of the species, form a pair bond, synchronise mating, but these rituals differ from species to species and can be used to classify organisms








Different types of Hb, foetus Hb shifted to the left, Hb of lug worm, or animal at high altitude shifted to left, small mammal shifted to right, fast moving animal shifted to right, reasons why, affects affinity, affects ability to load and unload, how does this suit needs.





Differences in plants to minimise water loss,  xerophytic adaptations, thicker cuticle, rolled leaves, sunken stomata, deeper roots, wider roots





Differences in how they get oxygen form atmosphere, centred on same principles, increasing surface area, maintaining concentration gradient, minimising diffusion distance.











Speciation, sympatric or allopatric. Result is reproductive isolation, exposure to different selection pressure, that mutations in each population are different. Eventually allelic frequency changes, no longer interbreed











Apart from causing disease, describe how bacteria affect the lives of other organisms





Bacteria, prokaryotic organisms, key determining characteristic lack of nucleus.





Production of insulin replaced using animal insulin; benefits of this/what were problems with using animal insulin. Antibiotics, 


Gene technology





Carbon and nitrogen cycle





Mutualistic relationships


Nitrogen fixation


Cellulose digestion in ruminants









































Natural gut microflora and competitive exclusion principle, important to maintain gut microflora.











The structure and function of carbohydrates





Carbohydrates contain C, H and O. the classification is monosaccharides, disaccharides, oligosaccharides and polysaccharides, polymers formed by condensation reactions, held by glycosidic bonds





Monosaccahrides: glucose, fructose, are monomers, they are sweet and water soluble like the disaccharides such as maltose, sucrose and fructose (give monosaccharides components names.





Glucose is a source of energy in aerobic and anaerobic respiration; briefly outline the use of glucose in this process.





Compare alpha and beta glucose, differ by orientation of the OH at C1, where in alpha it is below the plane of the molecule and explain the importance of this difference in formation of cellulose as opposed to starch and glycogen.





Basic structure of starch


Storage polysaccharide, Insoluble (no effect on water potential and thus osmotically inactive)


Not a pure substance but a mixture of


Amylose: a chain of alpha glucose held by 1,4 glycosidic bonds. It forms a helix, held by H bonds within the chain


Amylopectin: a polymer of alpha glucose with 1,4 glycosidic bonds and a small number of 1,6 branches. This gives it an open structure and the branches are quickly hydrolysed





Cellulose: Made from β-glucose;� Joined by condensation/removing molecule of water/glycosidic bond;  1: 4 glycosidic link;� “Flipping over” of alternate molecules;�Hydrogen bonds linking chains/long straight chains;�Cellulose makes cell walls strong/cellulose fibres are strong;�Can resist turgor pressure/osmotic pressure/pulling forces; Bond difficult to break;� resists digestion/action of microorganisms/enzymes;














Glycogen is similar to amylopectin. It is polymer of  (1-4) alpha glucose with 9% (1-6) branches, though more than starch. Because it is so highly branched, it can be mobilised (broken down by glycogen phosphorylase to produce glucose for energy) very quickly, reflects the grater metabolic demands of animal over plant Animal’s storage polysaccharide Found mainly in muscle 





Pentose sugars, deoxyribose and ribose in DNA and RNA. Sugar phosphate backbone gives strnegth





role - storage;�properties - insoluble; explanation - therefore stays inside cell/membrane;�properties - large molecule/coiled/branched;�explanation - lots of glucose/carbohydrate molecules in small space/stays inside cell;�properties - osmotically inactive; explanation - does not cause the cell to absorb water;





Describe the structure of cellulose and its importance in plants, preventing osmotic lysis











Describe the structure and function of membranes in organisms





Phospholipids and proteins; Phospholipid bilayer;�Arrangement of phospholipid molecules ‘Tails to tails’;�‘Floating’(protein) molecules / molecules can move in membrane; Intrinsic proteins extend through bilayer;�Extrinsic proteins in outer layer only;�Detail of channel proteins / protein shapes / glycoproteins; Presence of cholesterol.





Intrinsic proteins are involved with the transport of polar/water soluble) molecule across the membrane. This can be achieved by facilitated diffusion, down concentration gradient, through channels or using carrier proteins





Active transport, involves intrinsic proteins, specific to certain ions, they move ions against the concentration gradient, using energy (ATP) to change shape.





Non polar molecules/lipid soluble molecules will diffuse across the membrane by simple diffusion. The rate is determined by, the size of the molecules, the temperature along with SA, concentration gradient and thickness of the membrane





The role of the cristae in mitochondria in respiration increasing the surface area for chemical reactions. More folding more electron transport chains.





Folding of the membrane in the chloroplast, the grana, light dependent reactions


 


The membrane can be involved in other active processes like, phagocytosis, the infolding of the membrane around solid materials. Such as engulfing pathogens in phagosomes. pinocytosis








Regulates the movement of molecules into and out of the cells 


Provides mechanical support


Flexible to allow movement, growth and division


Self-sealing so the cell does not burst when dividing


Role in cell recognition and communication (glycoproteins) identity markers for the formation of tissues and recognising foreign cells


Insulator (for nerves)


Receptor site for neurotransmitters and hormones








Mesosomes in prokaryotic cells, possibly linked to the site of respiration, mimicking the cristae (debate has existed over the idea of artefacts from process for electron micrograph viewing





Allow compartmentalisation, creating localised environments allowing incompatible metabolic processes to occur simultaneously. The membrane will often have enzymes built into them and isolate any harmful by-products.


This allows division of labour and increases the efficiency of cells.





The role of the membrane in the golgi forming vesicles around the modified proteins so they can be released from the cell by exocytosis.





The role of extrinsic proteins as receptors for neurotransmitters on synapses, hormones like insulin, leading to the cascade effect, acting as antigens in immune response





Small polar molecules can move across the membrane, like water moving by the process of osmosis, from a less to more negative water potential





Role of intracellular membranes


They control the entry and exit of molecules 


But also increase speed and efficiency of reactions by creating a larger surface area over which membrane bound reactions can occur.


Provide a pathway of intracellular transport (particularly the ER)





How bacteria can affect the lives of humans and other organisms





Bacteria, prokaryotic organisms, describe briefly structure of prokaryotic cell. explain that some bacteria can be pathogens that cause disease, releasing toxins that can damage tissues or damaging tissues themselves





Cholera, affects the upper region of the small intestine, as this is the only area where there are receptors for the toxin, causes chlorine ions to flood the intestinal lumen, and lowers water potential, leads to diarrhoea. Treated with ORT 





Role of saprobionts:  secrete enzymes/cellulase/carbohydrase;�extracellular digestion; absorption of soluble/digested products/sugars; Used in respiration, releasing carbon dioxide which diffuses into the plants used in photosynthesis








1. Protein/amino acids/DNA into ammonium compounds / ammonia; 


2. By saprobionts; 


3. Ammonium/ammonia into nitrite; 


4. Nitrite into nitrate; 


5. By nitrifying bacteria/microorganisms; 


6. Nitrogen to ammonia/ammonium; 


7. By nitrogen-fixing bacteria/microorganisms in soil; 








(Decomposers):Secretaion/release of enzymes;  [REJECT ‘excrete]


	Digest/hydrolyse organic matter;�Absorption /’taken in’ – by named process�e.g. diffusion/active transport; (ALLOW ‘endocytosis)�Respiration�Release carbon dioxide;�Carbon dioxide used in photosynthesis;�Release ammonia/ammonium salts/ions/mineral salts/nutrients;�(ALLOW named small organic molecules)


(Nitrifying bacteria):Ammonia/ammonium to nitrate;


Nitrate to nitrate;OR ammonia  nitrate = 1mk


Aerobic/use of oxygen/by oxidation;  [ALLOW correct symbols]


Nitrates/nitrites/ammonium used in synthesis of amino acids/protein�/nucleic acids/other correct organic –N;





Tuberculosis


1 (Bacteria transmitted in) droplets / aerosol; 


2 (Bacteria) engulfed / ingested by phagocytes / macrophages; 


3 (Bacteria) encased in named structure e.g. wall / 


tubercle / granuloma / nodule; 


4 (Bacteria) are dormant / not active / not replicating; 


5 If immunosuppressed, bacteria activate / replicate / released; 


6 Bacteria destroy alveoli / capillary / epithelial cells; 


7 (Leads to) fibrosis / scar tissue / cavities /calcification; 


8 (Damage) leads to less diffusion /less surface area / increases diffusion distance; 


9 (Activation / damage allows bacteria) to enter blood / spreads (to other organs); 








1. Vaccines contain antigens / antigens are injected; 


2. Dead pathogens / weakened pathogens; 


3. Memory cells made; 


4. On second exposure memory cells produce antibodies / become active / recognise pathogens; 


5. Rapidly produce vast numbers of antibodies 


6. Antibodies destroy pathogens; 


7. Herd effect / fewer people to pass on disease; 








Use of DNA polymerase in PCR technique, this allows the amplification of DNA for examination. Use of thermal stable DNA allows the process to occur at higher temperatures and thus make DNA copies more rapidly. 





Use of plasmids as vectors in gene therapy.


Use of plasmids in biotechnology, making insulin (brief outline of how), use of restriction enzymes sourced form bacteria.





Eutrophication: more growth of algae/ surface plants;


blocks light; plants lower down unable to photosynthesise;


less oxygen produced�dead (plant) material present; broken down by bacteria/decomposers;�respiration; depletes oxygen in water; other organisms unable to live/grow;





Symbiotic relationship between N fixing bacteria and leguminous plants, convert N to ammonium compounds used directly by the plant, in return the get organic products of photosynthesis, which can use to generate ATP which is needed for the nitrogenase complex that fixes nitrogen











The importance of shapes fitting together in cells and organisms





Enzymes are organic catalysts with a specific shape. They are made of proteins, the polypeptide chain is folded to create a secondary structure held by H-bonds and further folded to a tertiary structure held by H-bonds, ionic bonds and possibly disulphide bridges





Enzymes have an active site that is complementary to particular substrates. The catalyse reactions like hydrolysis of macromolecules, proteins fats, carbohydrates, the breakdown of ATP. They also catalyse synthesis of molecules.





Role of proteins in the membrane, intrinsic acting as carriers and channels for polar molecules. The role of facilitated and active transport. Extrinsic proteins acting as antigens and receptors for hormones.





Proteins  are suited to role as antibodies, receptors and enzymes because…..Many different sorts of proteins; Different primary structures/sequences of amino acids; causing different Tertiary structure;�Shapes; allowing formation of specific binding site/site into which substance/substrate fits;








Translation specificity of anticodons for codons ensures that the correct amino acids are put in to place, gives correct primary structure for polypeptide and ultimately for the development of the protein, bonding occurs in correct places in secondary and tertiary development. 





Nucleic acid structure, purine (double ring A, G)/pyrimidines (single ring, C, T, U), ribose/deoxyribose, phosphate group and nitrogenous base (A, T, C G) , specific base pairing in the double helix improatnt in replication, a semi conservative process, each chain acts as a template. In replication only cell bases will pair up and in transcription only certain bases pair up, though U replaces T on mRNA





Restriction enzymes specific active site to recognition sequences (palindromic), make a staggered cut, producing a sticky ends. Use of the same restriction enzyme will produce complimentary sickly ends (definition) so genetic recombination can take place. Aided by ligase, catalysing phosphodiester bond formation.





Transcription factors attach to specific regions on the DNA (promoter) form transcription initiation complex to which polymerase can attach. Activated by oestrogen in one example.





Si RNA attaches to RISC complex and the guide strand causes it to attach at specific regions on the mRNA and cleave the strand preventing translation. This has possible application in treating diseases.





Haemoglobin specific shape, attachment of oxygen transport of oxygen


Synaptic receptors accepting neurotransmitters and generating action potentials





Antibody antigen complex, the specificity of antibodies for antigens, use of this in monoclonal antibodies and the classification of organisms, development of vaccines





Muscle contraction and the myosin head binding to actin to form cross bridge, the troponin binding calcium to move tropomyosin. Role of insulin in BGL regulation, receptors for female hormones in oestrous cycle.





Uses of DNA in science and technology





Structure of DNA





Differences in DNA lead to genetic diversity





Comparison of DNA in classification 





DNA hybridisation





Cell cycle and treatment of cancer





GMOs, bacteria, crops and animals examples of these and brief outline of process





Gene therapy





Diagnosis of medical conditions and treatment of disease





Gene probes and screening











Plasmids in in vivo gene cloning and as vectors for gene therapy and genetic engineering




























































































