F215 – Control, Genomes & Enviornment 

	You should be able to:  
	Yes 
	No 

	5.1.1 Cellular Control

	state that genes code for polypeptides, including enzymes; 
	
	

	explain the meaning of the term genetic code;
	
	

	describe, with the aid of diagrams, the way in which a nucleotide sequence codes for the amino acid sequence in a polypeptide;
	
	

	describe, with the aid of diagrams, how the sequence of nucleotides within a gene is used to construct a polypeptide, including the roles of messenger RNA, transfer RNA and ribosomes;
	
	

	state that mutations cause changes to the sequence of nucleotides in DNA molecules;
	
	

	explain how mutations can have beneficial, neutral or harmful effects on the way a protein functions;
	
	

	state that cyclic AMP activates proteins by altering their three-dimensional structure;
	
	

	explain genetic control of protein production in a prokaryote using the lac operon;
	
	

	explain that the genes that control development of body plans are similar in

plants, animals and fungi, with reference to homeobox sequences;
	
	

	outline how apoptosis (programmed cell death) can act as a mechanism to change body plans.
	
	

	5.1.2 Meiosis and Variation

	describe, with the aid of diagrams and photographs, the behaviour of

chromosomes during meiosis, and the associated behaviour of the nuclear

envelope, cell membrane and centrioles. (Names of the main stages are expected, but not the subdivisions of prophase);
	
	

	explain the terms allele, locus, phenotype, genotype, dominant, codominant and recessive;
	
	

	explain the terms linkage and crossing over; 
	
	

	explain how meiosis and fertilisation can lead to variation through the independent assortment of alleles;
	
	

	use genetic diagrams to solve problems involving sex linkage and codominance;
	
	

	describe the interactions between loci (epistasis). (Production of genetic diagrams is not required);
	
	

	predict phenotypic ratios in problems involving epistasis;
	
	

	use the chi-squared (χ2) test to test the significance of the difference between

observed and expected results. (The formula for the chi-squared test will be

provided);
	
	

	describe the differences between continuous and discontinuous variation;
	
	

	explain the basis of continuous and discontinuous variation by reference to the

number of genes which influence the variation;
	
	

	explain that both genotype and environment contribute to phenotypic variation. (No calculations of heritability will be expected);
	
	

	explain why variation is essential in selection;
	
	

	use the Hardy–Weinberg principle to calculate allele frequencies in populations;
	
	

	explain, with examples, how environmental factors can act as stabilising or evolutionary forces of natural selection;
	
	

	explain how genetic drift can cause large changes in small populations;
	
	

	explain the role of isolating mechanisms in the evolution of new species, with reference to ecological (geographic), seasonal (temporal) and reproductive mechanisms; 
	
	

	explain the significance of the various concepts of the species, with reference to the biological species concept and the phylogenetic (cladistic/evolutionary) species concept;
	
	

	compare and contrast natural selection and artificial selection;
	
	

	describe how artificial selection has been used to produce the modern dairy cow and to produce bread wheat (Triticum aestivum)
	
	

	5.2.1 Cloning in Plants and Animals

	outline the differences between reproductive and non-reproductive cloning;
	
	

	describe the production of natural clones in plants using the example of vegetative propagation in elm trees;
	
	

	describe the production of artificial clones of plants from tissue culture;
	
	

	discuss the advantages and disadvantages of plant cloning in agriculture;
	
	

	describe how artificial clones of animals can be produced;
	
	

	discuss the advantages and disadvantages of cloning animals.
	
	

	5.2.2 Biotechnology

	state that biotechnology is the industrial use of living organisms (or parts of living organisms) to produce food, drugs or other products; 
	
	

	explain why microorganisms are often used in biotechnological processes;
	
	

	describe, with the aid of diagrams, and explain the standard growth curve of a

microorganism in a closed culture;
	
	

	describe how enzymes can be immobilised;
	
	

	explain why immobilised enzymes are used in large-scale production;
	
	

	compare and contrast the processes of continuous culture and batch culture; 
	
	

	describe the differences between primary and secondary metabolites;
	
	

	explain the importance of manipulating the growing conditions in a fermentation vessel in order to maximise the yield of product required;
	
	

	explain the importance of asepsis in the manipulation of microorganisms.
	
	

	5.2.3 Genomes and Gene Technologies

	outline the steps involved in sequencing the genome of an organism; 
	
	

	outline how gene sequencing allows for genome-wide comparisons between

individuals and between species;
	
	

	define the term recombinant DNA;
	
	

	explain that genetic engineering involves the extraction of genes from one organism, or the manufacture of genes, in order to place

them in another organism (often of a different species) such that the receiving

organism expresses the gene product
	
	

	describe how sections of DNA containing a desired gene can be extracted from a donor organism using restriction enzymes;
	
	

	outline how DNA fragments can be separated by size using electrophoresis;
	
	

	 describe how DNA probes can be used to identify fragments containing specific sequences;
	
	

	outline how the polymerase chain reaction (PCR) can be used to make multiple copies of DNA fragments;
	
	

	explain how isolated DNA fragments can be placed in plasmids, with reference to the role of ligase;
	
	

	state other vectors into which fragments of DNA may be incorporated;
	
	

	explain how plasmids may be taken up by bacterial cells in order to produce a

transgenic microorganism that can express a desired gene product;
	
	

	describe the advantage to microorganisms of the capacity to take up plasmid DNA from the environment;
	
	

	outline how genetic markers in plasmids can be used to identify the bacteria that have taken up a recombinant plasmid;
	
	

	outline the process involved in the genetic engineering of bacteria to produce human insulin;
	
	

	outline the process involved in the genetic engineering of ‘Golden RiceTM’;
	
	

	outline how animals can be genetically engineered for xenotransplantation;
	
	

	explain the term gene therapy;
	
	

	explain the differences between somatic cell gene therapy and germ line cell gene therapy;
	
	

	discuss the ethical concerns raised by the genetic manipulation of animals (including humans), plants and microorganisms.
	
	

	5.3.1 Ecosystems

	define the term ecosystem; 
	
	

	state that ecosystems are dynamic systems;
	
	

	define the terms biotic factor and abiotic factor, using named examples;
	
	

	define the terms producer, consumer decomposer and trophic level;
	
	

	describe how energy is transferred though ecosystems;
	
	

	outline how energy transfers between trophic levels can be measured;
	
	

	discuss the efficiency of energy transfers between trophic levels;
	
	

	explain how human activities can manipulate the flow of energy through

ecosystems;
	
	

	describe one example of primary succession resulting in a climax community;
	
	

	describe how the distribution and abundance of organisms can be measured,

using line transects, belt transects, quadrats and point quadrats;
	
	

	describe the role of decomposers in the decomposition of organic material;
	
	

	describe how microorganisms recycle nitrogen within ecosystems. (Only

Nitrosomonas, Nitrobacter and Rhizobium need to be identified by name).
	
	

	5.3.2 Populations and Sustainability

	explain the significance of limiting factors in determining the final size of a population;
	
	

	explain the meaning of the term carrying capacity;
	
	

	describe predator–prey relationships and their possible effects on the population sizes of both the predator and the prey;
	
	

	explain, with examples, the terms interspecific and intraspecific competition;
	
	

	distinguish between the terms conservation and preservation;
	
	

	explain how the management of an ecosystem can provide resources in a

sustainable way, with reference to timber production in a temperate country;
	
	

	explain that conservation is a dynamic process involving management and

reclamation;
	
	

	discuss the economic, social and ethical reasons for conservation of biological

resources;
	
	

	outline, with examples, the effects of human activities on the animal and plant

populations in the Galapagos Islands.
	
	

	5.4.1 Plant Responses

	explain why plants need to respond to their environment in terms of the need to avoid predation and abiotic stress; 
	
	

	define the term tropism;
	
	

	explain how plant responses to environmental changes are co-ordinated by

hormones, with reference to responding to changes in light direction;
	
	

	evaluate the experimental evidence for the role of auxins in the control of apical dominance and gibberellin in the control of stem elongation;
	
	

	outline the role of hormones in leaf loss in deciduous plants;
	
	

	describe how plant hormones are used commercially.
	
	

	5.4.2 Animal Responses
	
	

	discuss why animals need to respond to their environment; 
	
	

	outline the organisation of the nervous system in terms of central and peripheral systems in humans;
	
	

	outline the organisation and roles of the autonomic nervous system;
	
	

	describe, with the aid of diagrams, the gross structure of the human brain, and

outline the functions of the cerebrum, cerebellum, medulla oblongata and

hypothalamus;
	
	

	describe the role of the brain and nervous system in the co-ordination of muscular movement;
	
	

	describe how co-ordinated movement requires the action of skeletal muscles

about joints, with reference to the movement of the elbow joint;
	
	

	explain, with the aid of diagrams and photographs, the sliding filament model of muscular contraction;
	
	

	outline the role of ATP in muscular contraction, and how the supply of ATP is

maintained in muscles;
	
	

	compare and contrast the action of synapses and neuromuscular junctions;
	
	

	outline the structural and functional differences between voluntary, involuntary

and cardiac muscle;
	
	

	state that responses to environmental stimuli in mammals are co-ordinated by

nervous and endocrine systems;
	
	

	explain how, in mammals, the ‘fight or flight’ response to environmental stimuli is coordinated by the nervous and endocrine systems.
	
	

	5.4.3 Animal Behaviour

	explain the advantages to organisms of innate behaviour; 
	
	

	describe escape reflexes, taxes and kineses as examples of genetically determined innate behaviours;
	
	

	explain the meaning of the term learned behaviour;
	
	

	describe habituation, imprinting, classical and operant conditioning, latent and insight learning as examples of learned behaviours;
	
	

	describe, using one example, the advantages of social behaviour in primates;
	
	

	discuss how the links between a range of human behaviours and the dopamine receptor DRD4 may contribute to the understanding of human behaviour;
	
	


