Unit 5H                      Genetics, human evolution and biodiversity
	Content
	In
	Comments

	5.H.1 Genetics and evolution
Variation 
describe continuous and discontinuous variation; understand that single gene inheritance in humans is associated with discontinuous variation; polygenic inheritance is associated with continuous variation.
	19.1
	  

	Genes and alleles 
understand gene expression and the environmental influences on gene expression; recall monohybrid inheritance; understand the terms genotype and phenotype, homozygotes and heterozygotes, dominance and codominance;
	19.1

19.3
	See also 19.2 for a description of Mendel’s experiments which demonstrated dominance.

Spread 19.4 covers codominance.

	understand the term multiple alleles as illustrated by the ABO blood group system (IA, IB, Io alleles);
	19.4
	  

	explain the inheritance of two non-interacting unlinked genes;
	19.5
	19.5 deals with dihybrid inheritance.

	understand autosomal linkage and recombinants in relation to events of meiosis;
	19.6
	See Food for thought, spread 19.6 for an example of interaction between linked genes.

	explain gene interaction between two unlinked genes;
describe sex determination in humans.
Practical work to include one breeding experiment to demonstrate the principles of inheritance.
	19.7
	  

	Sources of new inherited variation 
understand the significance of mutations; describe the effects of chemical mutagens and radiation;
	19.1
	  

	understand point mutations as illustrated by base deletions, insertions, substitutions; describe the effect of point mutation on amino acid sequences, as illustrated by sickle cell anaemia;
	19.1
	See also spread 16.1 for an account of sickle cell anaemia.

	understand chromosome mutations as illustrated by translocation;
understand that non-disjunction can lead to polysomy and polyploidy; Down’s syndrome.
	19.1
	Spread 19.9 deals with Down’s syndrome; see also spread 20.9 for polyploidy in plants.

	Genetic counselling 
understand the risks of inherited diseases as determined from family history;
understand genetic screening and detection of fetal abnormalities by amniocentesis and chorionic villus sampling;
	16.1
	  

	understand and interpret karyotypes;
	19.9
	A karyotype of a boy with Down’s syndrome is shown in figure 1, spread 19.9. It is a representation of the chromosomes in a typical body cell, with individual mitotic chromosomes arranged in pairs in order of size. There are normally 23 pairs of chromosomes. Note that the last pair of chromosomes are the XY chromosomes, and are of unequal size.

	describe possible courses of action, termination of pregnancy, treatment;
	  
	  

	recognise the potential for gene therapy;
discuss social, ethical and legal implications.
Practical work to include the preparation of a karyotype from a print of human metaphase chromosomes.
	19.10
	In 19.10, gene therapy is considered in relation to cystic fibrosis. The implications are not fully discussed; students are advised to consult newspapers and science magazines such as the New Scientist for up-to-date discussions.

	Environmental change and evolution 
understand natural selection; understand that selection pressures act on the gene pool and change the allele frequency in the population;
stabilising, directional and disruptive selection;
understand that isolating mechanisms lead to the divergence of gene pools; understand geographical and behavioural isolating mechanisms; reproductive isolation;
explain the difference between sympatric and allopatric speciation.
	  
	  

	Gene technology 
describe and understand the roles of reverse transcriptase, endonucleases and DNA ligase in the manipulation of DNA;
describe the insertion of DNA into a host cell and the multiplication of the host cell; appreciate the use of marker genes to indicate that new genes have been incorporated into host cells; understand how protein synthesis is switched on and the synthesis of new product by the host cell as illustrated by the production of new genes into plants using the bacterium Agrobacterium tumefaciens;
	18.9
	See Food for thought, spread 23.3 for a description of Agrobacterium tumefaciens.

	understand the production of chymosin from genetically modified yeast and its use as a substitute for mammalian rennin in the dairy industry;
	17.8
	Chymosin production is described in relation to cheese-making in spread 17.8.

	discuss the potential of genetically modified organisms, illustrated by the development of crop plants resistant to herbicides, the improvement of crop quality and the development of pharmaceutical products such as human hormones and new drugs;
	23.3

18.10
	18.10 deals with cloning domestic animals to produce pharmaceutical products.

	discuss the social, ethical and economic implications of the development of genetically modified organisms;
	23.3
	GMOs are included in 23.3, but the implications of their use are not discussed fully.

	understand how the polymerase chain reaction (PCR) amplifies genetic material;
describe genetic fingerprinting as a diagnostic tool.
	18.11
	  

	5H.2 Human evolution
Humans as primates 
describe the range of form in primates illustrated by lemurs, old and new world monkeys, apes and humans.
	20.10
	Figure 2, spread 20.10 shows the range in form in primates.

	Evidence for human evolution 
describe the phylogenetic relationships of hominoids, illustrated by evidence from the following: comparative anatomy of skull and skeleton (details of individual bones are not required); fossils and geochronology with reference to comparing and dating fossil material; immunological studies of blood sera; amino acid sequences; 
	20.11
	Geochronology (the science of dealing with the measurement of time in relation to the Earth’s evolution) and immunological studies of blood sera, and comparison of amino acid sequences,, are included in 20.2.

	DNA hybridisation and base sequences.
	20.12
	Food for thought, spread 20.12 refers to DNA hybridisation.

	Hominoid evolution 
describe the divergence of apes and hominids from a common ancestor; the possible influence of climate and habitat change on the evolution of hominid features;
describe the Australopithecines and their possible relationships to Homo.
	20.12
	  

	Evolution of Homo 
describe the main features of Homo habilis, Homo erectus, Homo sapiens and Neanderthal man; changes in the skeleton, skull and brain development; bipedalism and evolution of the hand.
	20.11 and 20.12
	20.11 refers to the evolution of bipedalism.

See also 20.13 for a description of trends in human evolution.

	Palaeolithic 
describe Homo habilis; tool making, development of brain, speech and language; sexual bonding and extended childhood;
describe Homo erectus; development of hunting and the use of fire;
	20.12
	  

	describe Homo sapiens, Neanderthal man, Cro-Magnon man and the Upper Paleolithic cultures; development of flint knapping and cave painting; foundation of religious beliefs and practices.
	20.13
	  

	Neolithic 
describe the development of agriculture and settled communities;
domestication of animals.
	20.13
	  

	5H.3 Human populations
World trends in population size 
understand the factors affecting the growth and size of human populations; variations in fertility; birth and death rates;
demographic trends.
	22.7
	See also 22.6 for a general account of population growth.

	Population structure 
understand growth curves and population pyramids in countries with stable, increasing and declining populations;
describe the implications of world population trends.
	22.7
	  

	5H.4 Biodiversity
Distribution of plants and animals 
understand the effects of abiotic and biotic factors on the distribution of organisms in a terrestrial and an aquatic habitat;
	22.2
	  

	describe qualitative and quantitative field techniques, including different methods of sampling used to investigate the distribution of organisms in a specific terrestrial, freshwater or marine littoral habitat.
Practical work to include the study of the distribution of plants and animals in at least one habitat with investigations of the effects of abiotic and biotic factors on them.
	App.
	  

	Succession 
understand that ecosystems are dynamic and subject to change over time, as illustrated by the change from grassland or abandoned farmland to woodland;
describe the seral stages in a succession and explain plagio and climatic climax.
	22.10
	Figure 3, spread 22.10 shows the ecological succession from a ploughed field (equivalent to abandoned farm land) to woodland.

	Control of insect pests 
describe how insect populations can be controlled by chemical and biological methods and discuss the relative advantages and disadvantages of these methods;
explain the bioaccumulation of non-biodegradable toxins;
understand the use of integrated pest management (IPM).
	23.2
	23.2 includes biological and chemical control of pests, and 

Bioaccumulation of DDT) is described in spread 22.3

	Conservation 
describe the management of grassland and woodland habitats to maintain or increase biodiversity, as illustrated by mowing, grazing, scrub clearance, use of fire and coppicing;
	22.10
	Management of habitats is mentioned in relation to plagioclimax. See spread 23.11 for a description of coppicing, and spreads 23.4 and 23.5 for sustainable developments.

	discuss how intensive food production may affect wildlife and explain how farming practice can enhance biodiversity;
	23.10
	  

	understand the significance of the EU Habitats Directive concerning the conservation of natural habitats and of wild fauna and flora and of Natura 2000.
	23.11
	The habitats directive is referred to, but not discussed fully, in 23.11.


 

