St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 13 (Biology)

This is the plan for the taught curriculum during achievement period: Term 2 half term 1 (December to February)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics; 
· Principles of homeostasis and negative feedback
· Control of blood glucose concentration
· Control of blood water potential
· Evolution may lead to speciation
· Populations in ecosystems
· Using genome projects
· Recombinant DNA technology
· Differences in DNA between individuals of the same species can be exploited for identifcation and diagnosis of heritable conditions
· Genetic fingerprinting

Students are taught the topics so that they can gain a full understanding of the core principles of Biology and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4/Previously at A level

Principles of homeostasis and negative feedback
Students will have covered the action a hormone and negative feedback at GCSE.

Control of blood glucose concentration
Students will have covered the role of the pancreas in blood glucose control at GCSE

Control of blood water potential
Students will have covered structure and function of the kidney, the action of ADH and blood glucose control, and the action of insulin and glucagon at GCSE.

Evolution may lead to speciation
Students who studied separate Biology at GCSE will have covered speciation but students who studied Combined Science will not.

Populations in ecosystems
Students should be familiar with the key terms but will not have covered speciation at GCSE. 

Recombinant DNA technology
This area is not covered at GCSE.

Differences in DNA between individuals of the same species can be exploited for identifcation and diagnosis of heritable conditions
This area is not covered at GCSE.
Genetic fingerprinting
Students who studied separate Biology at GCSE should be familiar with using a genetic fingerprint to determine paternity of a CSI match. Students who studied Combined Science will not.


	Rationale for students studying this unit/topic 

	Principles of homeostasis and negative feedback
Rationale for studying this topic
This topic builds on ideas of communication studied in the previous topic and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of cells, transport and biological knowledge (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Control of blood glucose concentration
Rationale for studying this topic
This topic builds on ideas of communication studied in the previous topic and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of cells, transport and biological knowledge (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Control of blood water potential
Rationale for studying this topic
This topic builds on ideas of communication studied in the previous topic and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of cells, transport and biological knowledge (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Evolution may lead to speciation
Rationale for studying this topic
This topic builds on ideas of inheritance studied in the previous topic and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of inheritance (studied previously is essential to the understanding of this topic). The topic is assessed in upcoming exams.

Populations in ecosystems
Rationale for studying this topic
This topic builds on ideas of ecology studied in the previous topic and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of ecology (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Using genome projects
Rationale for studying this topic
This topic builds on ideas of biological molecules, protein synthesis and inheritance studied in  previous topics, and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of biological molecules, protein synthesis and inheritance (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Recombinant DNA technology
Rationale for studying this topic
This topic builds on ideas of biological molecules, protein synthesis and inheritance studied in  previous topics, and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of biological molecules, protein synthesis and inheritance (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Differences in DNA between individuals of the same species can be exploited for identifcation and diagnosis of heritable conditions
Rationale for studying this topic
This topic builds on ideas of biological molecules, protein synthesis and inheritance studied in  previous topics, and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of biological molecules, protein synthesis and inheritance (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Genetic fingerprinting
Rationale for studying this topic
This topic builds on ideas of biological molecules, protein synthesis and inheritance studied in  previous topics, and extends many of the concepts studied previously in the course.

Rationale for timing of this topic
An understanding of biological molecules, protein synthesis and inheritance (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.



	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Principles of homeostasis and negative feedback
Homeostasis in mammals involves physiological control systems that maintain the internal environment within restricted limits. 
The importance of maintaining a stable core temperature and stable blood pH in relation to enzyme activity. 
The importance of maintaining a stable blood glucose concentration in terms of availability of respiratory substrate and of the water potential of blood. 
Negative feedback restores systems to their original level. 
The possession of separate mechanisms involving negative feedback controls departures in different directions from the original state, giving a greater degree of control. 
Students should be able to interpret information relating to examples of negative and positive feedback.

Anticipated Gaps
· Students often struggle to relate real world examples to negative feedback. Using models can help students build their knowledge
· Use of a large number of examples in different contexts will increase student’s confidence.


Control of blood glucose concentration
The factors that influence blood glucose concentration. The role of the liver in glycogenesis, glycogenolysis and gluconeogenesis. 
The action of insulin by: 
• attaching to receptors on the surfaces of target cells 
• controlling the uptake of glucose by regulating the inclusion of channel proteins in the surface membranes of target cells 
• activating enzymes involved in the conversion of glucose to glycogen. 
The action of glucagon by: 
• attaching to receptors on the surfaces of target cells
• activating enzymes involved in the conversion of glycogen to glucose 
• activating enzymes involved in the conversion of glycerol and amino acids into glucose. 
The role of adrenaline by: 
• attaching to receptors on the surfaces of target cells 
• activating enzymes involved in the conversion of glycogen to glucose. 
The second messenger model of adrenaline and glucagon action, involving adenylate cyclase, cyclic AMP (cAMP) and protein kinase. 
The causes of types I and II diabetes and their control by insulin and/or manipulation of the diet. Students should be able to evaluate the positions of health advisers and the food industry in relation to the increased incidence of type II diabetes.

Anticipated Gaps
· Students often struggle to remember and use the correct key words relating to the conversions between glucose and other molecules.
· Use key word lists and practice using definitions.

Control of blood water potential
Osmoregulation as control of the water potential of the blood. 
The roles of the hypothalamus, posterior pituitary and antidiuretic hormone (ADH) in osmoregulation.
The structure of the nephron and its role in: 
• the formation of glomerular filtrate 
• reabsorption of glucose and water by the proximal convoluted tubule 
• maintaining a gradient of sodium ions in the medulla by the loop of Henle 
• reabsorption of water by the distal convoluted tubule and collecting ducts.

Anticipated Gaps
· This is generally a topic that students find difficult.
· In particular understanding the loop of Henle is challenging.
· Only teach loop of Henle to the level required at A-level.
· Break the process into stages.
· Build confidence by using exam questions with mark schemes.

Evolution may lead to speciation
Individuals within a population of a species may show a wide range of variation in phenotype. This is due to genetic and environmental factors. The primary source of genetic variation is mutation. Meiosis and the random fertilisation of gametes during sexual reproduction produce further genetic variation. 
Predation, disease and competition for the means of survival result in differential survival and reproduction, ie natural selection. 
Those organisms with phenotypes providing selective advantages are likely to produce more offspring and pass on their favourable alleles to the next generation. The effect of this differential reproductive success on the allele frequencies within a gene pool. 
The effects of stabilising, directional and disruptive selection. 
Evolution as a change in the allele frequencies in a population. 
Reproductive separation of two populations can result in the accumulation of difference in their gene pools. New species arise when these genetic differences lead to an inability of members of the populations to interbreed and produce fertile offspring. In this way, new species arise from existing species. 
Allopatric and sympatric speciation. 
The importance of genetic drift in causing changes in allele frequency in small populations. 
Students should be able to: 
• explain why individuals within a population of a species may show a wide range of variation in phenotype 
• explain why genetic drift is important only in small populations 
• explain how natural selection and isolation may result in change in the allele and phenotype frequency and lead to the formation of a new species 
• explain how evolutionary change over a long period of time has resulted in a great diversity of species.

Anticipated Gaps
· Students sometimes struggle to give examples of allopatric and sympatric speciation, and stabilising, directional and disruptive selection.
· Provide examples where students need to identify these terms.

Populations in ecosystems
Populations of different species form a community. A community and the non-living components of its environment together form an ecosystem. Ecosystems can range in size from the very small to the very large. 
Within a habitat, a species occupies a niche governed by adaptation to both abiotic and biotic conditions. 
An ecosystem supports a certain size of population of a species, called the carrying capacity. This population size can vary as a result of: 
• the effect of abiotic factors 
• interactions between organisms: interspecific and intraspecific competition and predation. 
The size of a population can be estimated using: 
• randomly placed quadrats, or quadrats along a belt transect, for slow-moving or non-motile organisms 
• the mark-release-recapture method for motile organisms. The assumptions made when using the mark-release-recapture method. 
Ecosystems are dynamic systems. 
Primary succession, from colonisation by pioneer species to climax community. 
At each stage in succession, certain species may be recognised which change the environment so that it becomes more suitable for other species with different adaptations. The new species may change the environment in such a way that it becomes less suitable for the previous species. 
Changes that organisms produce in their abiotic environment can result in a less hostile environment and change biodiversity. 
Conservation of habitats frequently involves management of succession. 
Students should be able to: 
• show understanding of the need to manage the conflict between human needs and conservation in order to maintain the sustainability of natural resources 
• evaluate evidence and data concerning issues relating to the conservation of species and habitats and consider conflicting evidence 
• use given data to calculate the size of a population estimated using the mark-release-recapture method.

Anticipated Gaps
· Students will not be familiar with mark/release/recapture techniques.
· Provide simulations of this technique, with opportunities to practice calculations. 

Using genome projects
Sequencing projects have read the genomes of a wide range of organisms, including humans. Determining the genome of simpler organisms allows the sequences of the proteins that derive from the genetic code (the proteome) of the organism to be determined. This may have many applications, including the identification of potential antigens for use in vaccine production. 
In more complex organisms, the presence of non-coding DNA and of regulatory genes means that knowledge of the genome cannot easily be translated into the proteome. 
Sequencing methods are continuously updated and have become automated.

Anticipated Gaps
· Students will not have encountered this area in the past. Using links back to knowledge they know well and real life examples in the news will help students add to their schema

Recombinant DNA technology
Recombinant DNA technology involves the transfer of fragments of DNA from one organism, or species, to another. Since the genetic code is universal, as are transcription and translation mechanisms, the transferred DNA can be translated within cells of the recipient (transgenic) organism. 
Fragments of DNA can be produced by several methods, including: 
• conversion of mRNA to complementary DNA (cDNA), using reverse transcriptase 
• using restriction enzymes to cut a fragment containing the desired gene from DNA 
• creating the gene in a ‘gene machine’. 
Fragments of DNA can be amplified by in vitro and in vivo techniques. 
The principles of the polymerase chain reaction (PCR) as an in vitro method to amplify DNA fragments. 
The culture of transformed host cells as an in vivo method to amplify DNA fragments. 
• The addition of promoter and terminator regions to the fragments of DNA. 
• The use of restriction endonucleases and ligases to insert fragments of DNA into vectors. Transformation of host cells using these vectors. 
• The use of marker genes to detect genetically modified (GM) cells or organisms. (Students will not be required to recall specific marker genes in a written paper.)
 Students should be able to: 
• interpret information relating to the use of recombinant DNA technology 
• evaluate the ethical, financial and social issues associated with the use and ownership of recombinant DNA technology in agriculture, in industry and in medicine 
• balance the humanitarian aspects of recombinant DNA technology with the opposition from environmentalists and anti-globalisation activists 
• relate recombinant DNA technology to gene therapy

Anticipated Gaps
· Students will not have encountered this area in the past.
· It is not feasible to carry out these practical procedures in a school lab. We will try to organise a trip to the Centre for life to do a similar practical
· This topic is content heavy and students need to retain a lot of information.
· Provide sequencing exercised and use videos to reinforce the processes.

Differences in DNA between individuals of the same species can be exploited for identifcation and diagnosis of heritable conditions
The use of labelled DNA probes and DNA hybridisation to locate specific alleles of genes. 
The use of labelled DNA probes that can be used to screen patients for heritable conditions, drug responses or health risks. 
The use of this information in genetic counselling and personalised medicine. 
Students should be able to evaluate information relating to screening individuals for genetically determined conditions and drug responses.

Anticipated Gaps
· Students will not have encountered this area in the past.
· It is not feasible to carry out these practical procedures in a school lab.
· This topic is content heavy and students need to retain a lot of information.
· Provide sequencing exercised and use videos to reinforce the processes.

Genetic fingerprinting
An organism’s genome contains many variable number tandem repeats (VNTRs). The probability of two individuals having the same VNTRs is very low. 
The technique of genetic fingerprinting in analysing DNA fragments that have been cloned by PCR, and its use in determining genetic relationships and in determining the genetic variability within a population. 
The use of genetic fingerprinting in the fields of forensic science, medical diagnosis, animal and plant breeding. 
Students should be able to: 
• explain the biological principles that underpin genetic fingerprinting techniques 
• interpret data showing the results of gel electrophoresis to separate DNA fragments 
• explain why scientists might use genetic fingerprinting in the fields of forensic science, medical diagnosis, animal and plant breeding.

Anticipated Gaps
· Students will not have encountered this area in the past.
· It is not feasible to carry out these practical procedures in a school lab.
· This topic is content heavy and students need to retain a lot of information.
· Provide sequencing exercised and use videos to reinforce the processes.
· Trip to CFL to carry out procedure. 


	New key terminology students will be taught during this topic/unit

		40
	Ecosystem
	Self-contained unit made up of the biotic and abiotic factors in an area

	41
	Population
	 A group of organisms of the same species occupying a particular space at a particular time that can potentially interbreed.

	42
	Community
	The organisms of all species that live in the same area

	43
	Habitat
	The place where an organism normally lives

	44
	Niche
	All the conditions and resources required for an organism to survive and reproduce (its ‘role’)

	45
	Random Sampling
	Sampling a population to eliminate bias e.g. grid square and co-ordinates

	46
	Systematic Sampling
	Regular sampling across an area e.g. along a straight line transect

	47
	Mark-Release-Recapture
	Method of estimating population size of animals (number in first sample x number in second sample) / marked animals in second sample

	48
	Abiotic Factors
	Concerned with the non-living part of the environment

	49
	Biotic Factors
	Concerned with the living organisms in the environment

	50
	Interspecific Competition
	Competition between organisms of different species

	51
	Intraspecific Competition
	Competition between organisms of the same species

	52
	Succession
	The changes in an ecosystem, over time, of the species that occupy it

	53
	Pioneer Species
	A species that can colonise bare rock or ground

	54
	Climax Community
	The stable, final, community that exists in a balanced equilibrium that makes up the final stage of succession. Abiotic factors are more or less constant over time.

	55
	Conservation
	Management of the Earth’s natural resources in such a way that maximum use can be made of them in the future


	1
	Mutation 
	Any change to the quantity or structure of the DNA of an organism

	2
	Gene mutation
	A change to one or more of the nucleotide bases or their rearrangement

	3
	Substitution mutation
	If a nucleotide is changed in the DNA sequence

	4
	Nonsense mutation
	If the base change results in the formation of a stop codon

	5
	Mis-sense mutation
	If the base change results in a code for a different amino acid completely

	6
	Silent mutation
	If the base change still codes for the same amino acid as before (as code is degenerate)

	7
	Deletion
	If one or more nucleotides is lost from the DNA sequence, normally resulting in a ‘frame shift’ to the left in translation

	8
	Mutagen (mutagenic agent)
	A material or other factor which increases the normal mutation rate eg high energy radiation, chemicals 

	9
	Translocation
	A mutation in which a section of a chromosome is moved from one position to another, either within the same chromosome or to another chromosome.

	10
	Inversion
	A mutation in which a segment of a chromosome breaks off and is reinserted in the same place but in the reverse direction relative to the rest of the chromosome. 

	11
	Addition
	A mutation in which one or more nucleotides is inserted into a DNA sequence, normally resulting in a ‘frameshift’ to the right in translation. 

	12
	Duplication
	A mutation in which one or more pieces of DNA are copied. 


 
 
Genome Projects
	36
	Genome
	All of the genetic material in an organism.

	37
	Complete proteome 
	The full range of proteins coded for by the genome. (Identified by gel electrophoresis and mass spectrometry). 

	38
	Cellular proteome
	refers to the proteins produced by a given type of cell under a certain set of conditions.

	39
	Epigenome
	The sum of all the epigenetic changes in a cell. 

	40
	Sanger Sequencing
	Initial method of sequencing genomes that requires terminator nucleotides, free nucleotides, primers, DNA polymerase and result in multiple fragments of varying length, which allows the DNA sequence to be determined.

	41
	Human Genome Project
	International scientific research project to determine the nitrogenous base pair sequence which make up human DNA, identifying and mapping all the genes of the human genome

	42
	Next Generation Sequencing (NGS)
	Faster, more recent sequencing methods that are continually developing and becoming more efficient, powerful and cost effective.  

	43
	Whole-genome (shotgun) sequencing
	Focuses on sequencing all of the DNA in an organism’s genome by cutting the DNA into many small, easily sequenced sections then uses computer algorithms to align overlapping segments to assemble the entire genome.

	44
	DNA electrophoresis
	Method of separating out negatively charged DNA fragments by applying a current. The smaller fragments will move quicker towards the positive anode.


 
Recombinant DNA Technology
	45
	Reverse transcriptase
	Enzyme which can manufacture DNA from RNA

	46
	Retrovirus
	Eg HIV, a virus containing RNA as genetic material which can replicate by manufacturing complementary DNA. 

	47
	Recombinant DNA Technology (genetic engineering) 
	Processes by which genes are manipulated, altered or transferred from organism to organism. 
 

	48
	Recombinant DNA
	DNA of two different organisms combined as a result of gene transfer

	49
	Promoter
	Region of DNA required to allow transcription of the gene to take place.

	50
	Terminator
	Region of DNA required to stop transcription at the appropriate point

	51
	DNA polymerase
	An enzyme which manufactures DNA by joining nucleotides (using a complementary strand as a blueprint).
 NB it does NOT cause complementary base pairing

	52
	Restriction endonuclease
	An enzyme which recognises and cuts DNA at a specific sequence of bases

	53
	Gene machine
	A method of producing a gene by feeding the desired nucleotide sequence into a computer. 

	54
	Oligonucleotide
	Short sequence of DNA

	55
	Genetically modified organism (GMO)
	An organism resulting from gene transfer from one organism to another, which has recombinant DNA 

	56
	Vector
	A carrier eg a plasmid or virus

	57
	Gene transfer/cloning stages
	Isolation of DNA; insertion into vector; transformation into host; identification by gene markers; growth/cloning of host cell population

	58
	Complementary DNA
	cDNA made with nucleotides lined up which are complementary to the mRNA template strand

	59
	Palindromic sequence
	nucleic acid sequence on double-stranded DNA or RNA where reading the 5' to 3' forward on one strand matches the sequence reading backward 5' to 3' on the complementary strand 

	60
	Sticky ends
	The sequence of nucleotides exposed following an oblique ‘cut’ by a restriction endonuclease

	61
	DNA ligase
	An enzyme which can join the phosphate-sugar framework of two sections of DNA eg joining sticky ends

	62
	Transformation
	Reintroduction of plasmids back into host bacterial cells, by mixing them in a medium containing Calcium ions to increase their permeability

	63
	Marker genes
	Ways to identify whether a gene has been taken up by a bacterial cell eg using antibiotic resistance, fluorescence or specific enzyme presence. 

	64
	Replica plating
	Method to identify bacterial cells with plasmids carrying antibiotic resistance genes by plating on antibiotic-rich medium

	65
	Polymerase chain reaction
	Automated method of in vitro cloning in which fragments of DNA are copied very quickly and many billions of times 

	66
	Primer
	A short sequence of nucleotides with a set of bases complementary to those at one end of each of the two DNA fragments

	67
	Annealing
	Joining of the primers to their complementary bases at the end of the DNA fragment

	68
	Thermocycler
	A computer-controlled machine that varies temperatures precisely over a period of time

	69
	GM crops
	Genetically modified crops changed by insertion of gene eg for resistance, over-fast softening of fruit

	70
	(Atryn) Anti-thrombin
	Trade name for world’s first anticoagulant to be made from a genetically modified animal (a goat via its milk)

	71
	Gene therapy
	Using defective gene replacement using genes cloned from healthy individuals 

	72
	Germ-line gene therapy
	Therapy involving replacing or supplementing the defective gene in the fertilized egg, so all of the cells in the new organism develop normally. Currently prohibited. 

	73
	Somatic-line gene therapy
	Therapy involving targeting the damaged tissue itself, so needs to be repeated periodically as cells die and need replacement. 

	74
	CFTR
	Cystic fibrosis trans-membrane-conductance regulator – chloride ion channel protein controls transport of Chloride ions across epithelial membranes.  

	75
	adenovirus
	Viruses which infect the respiratory tract, by injecting their DNA into epithelial cells of the lungs, so are useful vectors for gene transfer

	76
	Gene replacement
	Defective gene is replaced with a healthy gene

	77
	Gene supplementation
	One or more copies of the healthy gene (which are dominant alleles) are added alongside the defective gene, so the effect of the defective gene is masked

	78
	liposome
	A lipid molecule wrapped around a gene, used to allow it across the cell-surface membrane

	79
	SCID
	Severe Combined Immunodeficiency- an example of a genetic disorder which can be helped using gene therapy

	80
	Adenosine deaminase
	The enzyme which destroys toxins which would otherwise kills leucocytes (white blood cells). The ADA gene is one which has been treated using gene therapy

	81
	DNA probe
	Short, single stranded length of DNA linked to an easily identifiable label eg radioactive or fluorescent probes

	82
	DNA hybridisation
	Combination of separated DNA strands with the probe, by binding it to the complementary bases on one of the strands.            

	83
	DNA sequencing
	Methods to determine the exact sequence in which the nucleotides are lined up in a piece of DNA eg Sanger sequencing

	84
	Cycle sequencing
	A modified automated version of the Sanger method (12000 bases per min). The four deoxynucleotides are fluorescently labelled, polymerisation in a single tube, resulting mixture separated using capillary electrophoresis in a single narrow tube gel, then read by laser beam. Colour sequence is converted to DNA sequence by computer.  

	85
	Gel electrophoresis
	Method to separate the radioactively-labelled fragments of DNA after PCR by applying a voltage across a gel matrix, followed by detection using photographic film

	86
	Restriction mapping
	Cutting DNA with a series of different restriction endonucleases (eg HindIII, BamHI, NotI), then separating the fragments. Distance between recognition sites can be discovered by the patterns of fragments produced. 

	87
	Genetic screening
	Checking for individuals in a family for a mutant allele eg sickle-cell anaemia

	88
	Genetic counselling
	Advice for people at risk of genetic conditions i.e. when in family history, to discover risk to them and their family of its inheritance

	89
	Genetic fingerprinting
(genetic profiling)
	Technique to determine the genetic identity of an organism eg in forensics, paternity cases, diagnostics, breeding programmes in conservation. It depends on an organism’s genome containing repetitive, non-coding introns, which have core sequences unique to the individual.



	Homeostasis
	The maintenance of a constant internal environment

	Control mechanism
	A set of self-regulating stages comprising of:  optimum point, receptor, coordinator, effector and feedback loop

	Ectotherm
	An animal which gains its heat from outside their body, i.e. its environment eg reptiles

	Endotherm
	An animal which gains its heat from metabolic activities inside its body eg birds, mammals

	Vasodilation
	Widening the diameter of arterioles near the surface of the skin, so that warm blood passes close to its surface via capillaries

	Vasoconstriction
	Narrowing the diameter of arterioles near the surface of the skin, so that less blood volume passes close to its surface via capillaries, retaining heat

	Hypothalamus
	Part of the brain next to the pituitary gland; the control centre for the ANS eg controls temperature, water balance

	Second messenger model
	The way a non-lipid-soluble hormone eg glucagon or adrenaline acts on a cell, by triggering production of an intermediary ‘second’ messenger eg cyclic AMP by activating adenyl cyclase 

	Type 1 diabetes
	Insulin dependent, due to body being unable to produce insulin. It normally begins in childhood due to an autoimmune response whereby the body’s immune system attacks the β cells of the islets of Langerhans.

	Type 2 diabetes
	Insulin independent- due to glycoprotein receptors on body cells losing responsiveness to insulin (or it could also be due to inadequate supply from the pancreas). Usually develops in people over the age of 40 years.

	Gluconeogenesis
	Happens in the liver - conversion of non-carbohydrates (e.g. glycerol and amino acids) into glucose; literally ‘glucose-new-manufacture’. Happens when glycogen supply is exhausted.

	Glycogenolysis
	Happens in the liver - breakdown of glycogen to glucose – ‘breaking down glycogen’. Happens when blood glucose level is lower than normal.

	Glycogenesis
	Happens in the liver - conversion of glucose into glycogen – ‘making glycogen’. Happens when blood glucose level is higher than normal.

	Negative feedback
	When the feedback causes the corrective measures to be turned ‘off’, so returns the system to its original or (normal) level

	Positive feedback
	When the feedback causes the corrective measures to be turned ‘on’, so makes the system deviate even further from its original or (normal) level

	Osmoregulation
	The homeostatic control of the water potential of the blood.

	Nephron
	The functional unit of the kidney – there are about one million tubular structures in each kidney. 

	Fibrous capsule
	An outer membrane which protects the kidney

	Cortex
	A lighter coloured outer region made up of renal (Bowman’s) capsules, convoluted tubules and blood vessels

	Medulla
	A darker coloured inner region made up of loops of Henle, collecting ducts and blood vessels

	Renal pelvis
	A funnel-shaped cavity that collects urine into the ureter

	Ureter
	A tube that carries urine to the bladder

	Renal artery
	Supplies the kidney with blood from the heart via the aorta

	Renal vein
	Returns blood to the heart via the vena cava

	Renal (Bowman’s) capsule
	The closed end at the start of the nephron. It is cup-shaped and surrounds a mass of blood capillaries known as the glomerulus. The inner layer of the renal capsule is made up of specialized cells called podocytes.

	Proximal convoluted tubule
	A series of loops surrounded by blood capillaries which are adapted to reabsorb substance into the blood by having walls made of epithelial cells which have microvilli.

	Loop of Henle
	A long, hairpin loop that extends from the cortex into the medulla of the kidney and back again which is surrounded by blood capillaries.

	Descending limb of loop of Henle
	Narrow, with thin walls that are highly permeable to water. The filtrate progressively loses water by osmosis at it moves down this limb. 

	Ascending limb of loop of Henle
	Wider, with thick walls that are impermeable to water. Sodium ions are actively transported out of this limb which creates a lower water potential in the region of the medulla between the two limbs. 

	Distal convoluted tubule
	A series of loops surrounded by blood capillaries. Its walls are made of epithelial cells, but it is surrounded by fewer than the proximal tubule. It makes final adjustments to the water and salts that are reabsorbed and to control the pH of the blood by selecting which ions to reabsorb. The permeability of its walls are altered under the influence of various hormones.

	Collecting duct
	A tube into which a number of distal convoluted tubules from a number of nephrons empty. It is lined by epithelial cells and becomes increasingly wide as it empties into the pelvis of the kidney. It is permeable to water and so as the filtrate moves down it the water passes out of it by osmosis.

	Afferent arteriole
	A tiny vessel that ultimately arises from the renal artery and supplies the nephron with blood. The afferent arteriole enters the renal capsule of the nephron where it forms the glomerulus.

	Glomerulus
	A many-branched knot of capillaries from which fluid is forced out of the blood. They recombine to form the efferent arteriole. 

	Efferent arteriole
	A tiny vessel that leaves the renal capsule. It has a smaller diameter than the afferent arteriole and so causes an increase in blood pressure within the glomerulus. It carries blood away from the renal capsule and later branches into the blood capillaries.

	Blood capillaries
	A concentrated network of capillaries that surround the proximal convoluted tubule, the loop of Henle and the distal convoluted tubule and from where they reabsorb mineral salts, glucose and water. They merge together into venules and then into the renal vein.

	Ultrafiltration
	Filtration assisted by blood pressure - process by which glomerular filtrate is formed due to the afferent arteriole having a larger diameter than the efferent arteriole which causes a build up of hydrostatic pressure causing water, glucose, urea and mineral ions to be squeezed out of the capillary into the renal (Bowman’s) capsule. Blood cells and proteins cannot pass across into the renal capsule as they are too large. 

	Reabsorption of water
	Process by which all of the glucose and most other valuable molecules are reabsorbed as well as water in the proximal convoluted tubule. Sodium ions are actively transported out of cells lining the convoluted tubule into blood capillaries which carry them away. This causes sodium ions to move by facilitated diffusion down a concentration gradient from the lumen of the proximal convoluted tubule into the epithelial lining cells. It moves through via co-transport through carrier proteins, each of which carries another molecules (glucose, amino acids or chloride ions) along with the sodium ions. The molecules that have moved via co-transport then diffuse into the blood.

	Counter-current multiplier
	When two liquids flow in opposite directions past one another, the exchange of substance between them is greater than if they flow in the same direction next to each other. The counter-current flow means that the filtrate in the collecting duct with a lower water potential meets interstitial fluid that has an even lower water potential, meaning the water potential gradient exists for the whole length of the collecting duct.

	Osmoreceptors
	Cells in the hypothalamus of the brain detect a change in water potential 

	ADH (antidiuretic hormone)
	If a decrease in water potential is detected, more of this hormone is produced by the pituitary gland and it makes the walls of the distal convoluted tubule and collecting duct more permeable to water, meaning less water leaves the body and urine is more concentrated.





	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.






