              B2 Revision Notes
              Cells and cell structure
· Most human and animal cells have the following parts: 
· A nucleus, which controls the activities of the cell; cytoplasm, in which most of the chemical reactions take place; a cell membrane, which controls the passage of substances into and out of the cell.
· Mitochondria, which is where most energy is released in respiration; ribosomes, which is where protein synthesis.
· Plant and algal cells also have a cell wall made of cellulose, which strengthens the cell. Plant cells often have: 
·  Chloroplasts, which absorb light energy to make food; a permanent vacuole filled with cell sap.
· A bacterial cell consists of cytoplasm and a membrane surrounded by a cell wall; the genes are not in a distinct nucleus. 
·  Yeast is a single-celled organism. Yeast cells have a nucleus, cytoplasm and a membrane surrounded by a cell wall. 
·  Cells may be specialised to carry out a particular function.
Dissolved Substances
· Dissolved substances can move into and out of cells by diffusion. 
·  Diffusion is the spreading of the particles of a gas, or of any substance in solution, resulting in a net movement from a region where they are of a higher concentration to a region with a lower concentration.
·  The greater the difference in concentration, the faster the rate of diffusion. 
·  Oxygen required for respiration passes through cell membranes by diffusion.
Animal Organs
· DEVELOP AN UNDERSTANDING OF SIZE AND SCALE IN RELATION TO CELLS, TISSUES, ORGANS AND ORGN SYSTEMS.
· Large multicellular organisms develop systems for exchanging materials.
·  During the development of a multicellular organism, cells differentiate so that they can perform different functions.
· A tissue is a group of cells with similar structure and function. Examples of tissues include: muscular tissue, which can contract to bring about movement.
·  Glandular tissue, which can produce substances such as enzymes and hormones; epithelial tissue, which covers some parts of the body. 
· Organs are made of tissues. One organ may contain several tissues. The stomach is an organ that contains: muscular tissue, to churn the contents; glandular tissue, to produce digestive juices; epithelial tissue, to cover the outside and the inside of the stomach.
· RECOGNISE ORGANS OF DIGESTIVE SYSTEM ON DIAGRAM- FIND DIAGRAM.
· Organ systems are groups of organs that perform a particular function. The digestive system is one example of a system in which humans and other mammals exchange substances with the environment. 
· The digestive system includes: glands, such as the pancreas and salivary glands, which produce digestive juices; the stomach and small intestine, where digestion occurs.
· The liver, which produces bile; the small intestine, where the absorption of soluble food occurs; the large intestine, where water is absorbed from the undigested food, producing faeces.

Plant Organs

· Plant organs include stems, roots and leaves. 
·  Examples of plant tissues include: epidermal tissues, which cover the plant; mesophyll, which carries out photosynthesis; xylem and phloem, which transport substances around the plant.
· KNOW INTERNAL STRUCTURE OF LEAF- FIND DIAGRAM.
Photosynthesis 
· Photosynthesis is summarised by the equation: light energy carbon dioxide + water glucose + oxygen.
·  During photosynthesis: light energy is absorbed by a green substance called chlorophyll, which is found in chloroplasts in some plant cells and algae.
·  This energy is used by converting carbon dioxide (from the air) and water (from the soil) into sugar (glucose). Oxygen is released as a by-product. 
·  The rate of photosynthesis may be limited by: shortage of light, low temperature, shortage of carbon dioxide.
· Light, temperature and the availability of carbon dioxide interact and in practice any one of them may be the factor that limits photosynthesis.

· KNOW THAT ENHANCING FACTORS OF LIGHT INTENSITY, TEMP AND CARBON DIOXIDE CONCENTRATION AFFECTS RATE OF PHOTOSYNTHESIS.
· The glucose produced in photosynthesis may be converted into insoluble starch for storage. Plant cells use some of the glucose produced during photosynthesis for respiration. 
·  Some glucose in plants and algae is used:  to produce fat or oil for storage, to produce cellulose, which strengthens the cell wall, to produce proteins. 
·  To produce proteins, plants also use nitrate ions that are absorbed from the soil.

Distribution of Organisms

· KNOW THAT SAMPLE SIZE IS RELATED TO VALIDITY AND REPRODUCUBILITY.
· Physical factors that may affect organisms are: 
· Temperature, availability of nutrients, amount of light, availability of water, availability of oxygen and carbon dioxide. 
·  Quantitative data on the distribution of organisms can be obtained by: random sampling with quadrats, sampling along a transect.
· KNOW METHOD OF RANDOM AND TRANSECT SAMPLING.
· KNOW HOW TO CALCULATE SAMPLE SIZE- LOOK IN TEXTBOOK.
· KNOW HOW TO EVALUATE METHODS USED TO COLLECT DATA.
· CONSIDER VALIDITY AND REPRODUCUBILTY AS EVIDENCE FOR ENVIRONMENTAL CHANGE.
Proteins
· EVALUATE ADVANTAGES AND DISADVANTAGES OF USING ENZYMES IN HOME AND IN INDUSTRY- LOOK IN TEXTBOOK.
· [bookmark: _GoBack]Protein molecules are made up of long chains of amino acids. These long chains are folded to produce a specific shape that enables other molecules to fit into the protein. 
· Proteins act as: structural components of tissues such as muscles, hormones, antibodies and catalysts.
· Catalysts increase the rate of chemical reactions. Biological catalysts are called enzymes. Enzymes are proteins.
Enzymes 
· The shape of an enzyme is vital for the enzyme’s function. High temperatures change the shape- can become denatured. Optimum temp is 37 degrees.
·  Different enzymes work best at different pH values. 
·  Some enzymes work outside the body cells. The digestive enzymes are produced by specialised cells in glands and in the lining of the gut. The enzymes then pass out of the cells into the gut where they come into contact with food molecules.
·  They catalyse the breakdown of large molecules into smaller molecules. 
· The enzyme amylase is produced in the salivary glands, the pancreas and the small intestine. This enzyme catalyses the breakdown of starch into sugars in the mouth and small intestine. 
·  Protease enzymes are produced by the stomach, the pancreas and the small intestine. These enzymes catalyse the breakdown of proteins into amino acids in the stomach and the small intestine.

· Lipase enzymes are produced by the pancreas and small intestine. These enzymes catalyse the breakdown of lipids (fats and oils) into fatty acids and glycerol in the small intestine. 
·  The stomach also produces hydrochloric acid. The enzymes in the stomach work most effectively in these acid conditions. 
· The liver produces bile, which is stored in the gall bladder before being released into the small intestine. Bile neutralises the acid that was added to food in the stomach. 
· This provides alkaline conditions in which enzymes in the small intestine work most effectively.
· Some microorganisms produce enzymes that pass out of the cells. These enzymes have many uses in the home and in industry.
·  In the home: biological detergents may contain protein-digesting and fat-digesting enzymes (proteases and lipases).
·  Biological detergents are more effective at low temperatures than other types of detergents. 
· In industry: proteases are used to ‘pre-digest’ the protein in some baby foods, carbohydrases are used to convert starch into sugar syrup.
·  Isomerase is used to convert glucose syrup into fructose syrup, which is much sweeter and therefore can be used in smaller quantities in slimming foods.
· In industry, enzymes are used to bring about reactions at normal temperatures and pressures that would otherwise require expensive, energy-demanding equipment. 
· However, most enzymes are denatured at high temperatures and many costly to produce.

Aerobic Respiration
· INTERPRET DATA RELATING TO EFFECTS OF EXERCISE ON BODY.
· The chemical reactions inside cells are controlled by enzymes. 
· During aerobic respiration (respiration that uses oxygen) chemical reactions occur that:  use glucose (a sugar) and oxygen and that release energy. 
·  Aerobic respiration takes place continuously in both plants and animals. 
·  Most of the reactions in aerobic respiration take place inside mitochondria.
· Aerobic respiration is summarised by the equation:
· glucose + oxygen ➞ carbon dioxide + water (+ energy)
· Energy that is released during respiration is used by the organism. The energy may be used: to build larger molecules from smaller ones; in animals, to enable muscles to contract; in mammals and birds, to maintain a steady body temperature in colder surroundings.

· In plants, to build up sugars, nitrates and other nutrients into amino acids which are then built up into proteins. 
· During exercise a number of changes take place:  the heart rate increases, the rate and depth of breathing increases. 
·  These changes increase the blood flow to the muscles and so increase the supply of sugar and oxygen and increase the rate of removal of carbon dioxide. 
· Muscles store glucose as glycogen, which can then be converted back to glucose for use during exercise.
Anaerobic Respiration
· During exercise, if insufficient oxygen is reaching the muscles they use anaerobic respiration to obtain energy. 
·  Anaerobic respiration is the incomplete breakdown of glucose and produces lactic acid.
· As the breakdown of glucose is incomplete, much less energy is released than during aerobic respiration. Anaerobic respiration results in an oxygen debt that has to be repaid in order to oxidise lactic acid to carbon dioxide and water.
· If muscles are subjected to long periods of vigorous activity they become fatigued, i.e. they stop contracting efficiently. One cause of muscle fatigue is the build-up of lactic acid in the muscles. Blood flowing through the muscles removes the lactic acid.

Cell Division

· DATA MAY BE GIVEN FOR UNFAMILIAR CONTEXTS.
· KNOW THE STAGES OF MITOSIS AND MEIOSIS.
· In body cells the chromosomes are normally found in pairs. Body cells divide by mitosis.
· The chromosomes contain the genetic information. 
·  When a body cell divides by mitosis:  copies of the genetic material are made, and then the cell divides once to form two genetically identical body cells. 
· Mitosis occurs during growth or to produce replacement cells. 
·  Body cells have two sets of chromosomes; sex cells (gametes) have only one set. 
·  Cells in reproductive organs – testes and ovaries in humans – divide to form gametes. 
·  The type of cell division in which a cell divides to form gametes is called meiosis.
· When a cell divides to form gametes:  copies of the genetic information are made, and then the cell divides twice to form four gametes, each with a single set of chromosomes.

· When gametes join at fertilisation, a single body cell with new pairs of chromosomes is formed. A new individual then develops by this cell repeatedly dividing by mitosis. 
·  Most types of animal cells differentiate at an early stage whereas many plant cells retain the ability to differentiate throughout life. 
· In mature animals, cell division is mainly restricted to repair and replacement.
· UNDERSTAND THAT GENETIC DIAFRAMS ARE BIOLOGICAL MODELS WHICH CAN BE USED TO PREDICT THE OUTCOMES OF CROSSES.
· Cells from human embryos and adult bone marrow, called stem cells, can be made to differentiate into many different types of cells, e.g. nerve cells. 
· Human stem cells have the ability to develop into any kind of human cell. 
·  Treatment with stem cells may be able to help conditions such as paralysis. 
·  The cells of the offspring produced by asexual reproduction are produced by mitosis from the parental cells. They contain the same alleles as the parents.

Genetic Variation
· Sexual reproduction gives rise to variation because, when gametes fuse, one of each pair of alleles comes from each parent. 
·  In human body cells, one of the 23 pairs of chromosomes carries the genes that determine sex. In females the sex chromosomes are the same (XX); in males the sex chromosomes are different (XY). 
· Some characteristics are controlled by a single gene. Each gene may have different forms called alleles. 
·  An allele that controls the development of a characteristic when it is present on only one of the chromosomes is a dominant allele. 

· An allele that controls the development of characteristics only if the dominant allele is not present is a recessive allele. 
· Chromosomes are made up of large molecules of DNA (deoxyribo nucleic acid) which has a double helix structure. 
·  A gene is a small section of DNA.
· Each gene codes for a particular combination of amino acids which make a specific protein.
· Each person (apart from identical twins) has unique DNA. This can be used to identify individuals in a process known as DNA fingerprinting.

·  CONSTRUCT GENETIC DIAGRAMS OF MONOHYBRID CROSSES AND PREDICT THE OUTCOMES OF MONOHYBRID CROSSES.
· BE ABLE TO USE THE TERMS HOMOZYGOUS, HETEROZYGOUS, PHENOTYPE AND GENOTYPE.
·  EXPLAIN WHY MENDEL PROPOSED THE IDEA OF SEPARATELY INHERITED FACTORS AND WHY THE IMPORTANCE OF HIS DISCOVERY WAS DISCOVERED UNTIL AFTER HIS DEATH.
· INTERPRET GENETIC DIAGRAMS, INCLUDING FAMILY TREES.

·  PREDICT AND EXPLAIN THE OUTCOME OF CROSSES BETWEEN INDIVIDUALS FOR EACH POSSIBLE COMBINATION OF DOMINANT AND RECESSIVE ALLELES OF THE SAME GENE.
·  MAKE INFORMED JUDGEMENTS ABOUT THE SOCIAL AND ETHICAL ISSUES CONCERNING THE USE STEM CELLS FROM EMBRYOS IN MEDICAL RESEARCH AND TREATMENTS.

· MAKE INFORMED JUDGMENTS ABOUT THE SOCIAL, ECONOMICAL AND ETHICAL ISSUES CONCERNING EMBRYO SCREENING.
· DATA MAY BE GIVEN FOR UNFAMILIAR CONTEXTS.
Genetic Disorders
· Some disorders are inherited. 
·  Polydactyly – having extra fingers or toes – is caused by a dominant allele of a gene and can therefore be passed on by only one parent who has the disorder. 
·  Cystic fibrosis (a disorder of cell membranes) must be inherited from both parents. The parents may be carriers of the disorder without actually having the disorder themselves.
·  It is caused by a recessive allele of a gene and can therefore be passed on by parents, neither of whom has the disorder. 
·  Embryos can be screened for the alleles that cause these and other genetic disorders.

Old and new species

· SUGGEST REASONS WHY SCIENTISTS CANNOT BE CERTAIN ABOUT HOW LIFE BEGAN ON EARTH.
· UNCERTAINTY ARISES FROM LACK OF ENOUGH VALID AND RELIABLE EVIDENCE.

· Evidence for early forms of life comes from fossils. 
·  Fossils are the ‘remains’ of organisms from many years ago, which are found in rocks.
·  Fossils may be formed in various ways:  from the hard parts of animals that do not decay easily, from parts of organisms that have not decayed because one or more of the conditions needed for decay are absent.

· And when parts of the organism are replaced by other materials as they decay, or as preserved traces of organisms, e.g. footprints, burrows and rootlet traces. 
·  Many early forms of life were soft-bodied, which means that they have left few traces behind. What traces there were have been mainly destroyed by geological activity. 
· We can learn from fossils how much or how little different organisms have changed as life developed on Earth. 

·  Extinction may be caused by:  changes to the environment over geological time, new predators, new diseases, new, more successful, competitors.  
· Or a single catastrophic event, e.g. massive volcanic eruptions or collisions with asteroids, or through the cyclical nature of speciation.
· New species arise as a result of:  isolation – two populations of a species become separated, e.g. geographically.
·  Genetic variation – each population has a wide range of alleles that control their characteristics.

· Natural selection – in each population, the alleles that control the characteristics which help the organism to survive are selected.
·  Speciation – the populations become so different that successful interbreeding is no longer possible.
