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

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

	Students are taught the following topics; 
· Alteration of the sequence of bases in DNA can alter the structure of proteins
· Gene expression is controlled by a number of features
· Regulation of transcription and translation
· Gene expression and cancer
· Cell structure (revision)
· Mitosis and cancer (revision)

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

Alteration of the sequence of bases in DNA can alter the structure of proteins
Students who studied separate Biology GCSE should be familiar with the structure of DNA and the coding for amino acids by triplets of bases. Students that studied Combined Science GCSE will not have covered these areas.

Gene expression is controlled by a number of features
This area is not covered at GCSE.

Regulation of transcription and translation
This area is not covered at GCSE.

Gene expression and cancer
This area is not covered at GCSE.

Cell structure (revision)
This area has previously been studied at A-level in Y12. Students should be fully familiar with the content.

Mitosis and cancer (revision)
This area has previously been studied at A-level in Y12. Students should be fully familiar with the content.


	Rationale for students studying this unit/topic 

	Alteration of the sequence of bases in DNA can alter the structure of proteins
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.

Gene expression is controlled by a number of features
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.

Regulation of transcription and translation
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.

Gene expression and cancer
Rationale for studying this topic
This topic builds on ideas of biological molecules, protein synthesis, mitosis 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, mitosis and inheritance (studied previously are essential to the understanding of this topic). The topic is assessed on upcoming exams.

Cell structure (revision)
Rationale for studying this topic
This allows an opportunity to recap and consolidate knowledge and understanding gained during the previous year. It also provides the opportunity to experiment with different revision techniques.

Rationale for timing of this topic
This topic is examined in the forthcoming mock exams.

Mitosis and cancer (revision)
Rationale for studying this topic
This allows an opportunity to recap and consolidate knowledge and understanding gained during the previous year. It also provides the opportunity to experiment with different revision techniques.



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

	Alteration of the sequence of bases in DNA can alter the structure of proteins
Gene mutations might arise during DNA replication. They include addition, deletion, substitution, inversion, duplication and translocation of bases. 
Gene mutations occur spontaneously. The mutation rate is increased by mutagenic agents. Mutations can result in a different amino acid sequence in the encoded polypeptide. 
• Some gene mutations change only one triplet code. Due to the degenerate nature of the genetic code, not all such mutations result in a change to the encoded amino acid. 
• Some gene mutations change the nature of all base triplets downstream from the mutation, ie result in a frame shift. 
Students should be able to relate the nature of a gene mutation to its effect on the encoded polypeptide.

Anticipated Gaps
· Students will have covered some of this material previously at GCSE and earlier in the A-level course.
· Recap previous knowledge before teaching.

Gene expression is controlled by a number of features
Totipotent cells can divide and produce any type of body cell. 
During development, totipotent cells translate only part of their DNA, resulting in cell specialisation. Totipotent cells occur only for a limited time in early mammalian embryos. 
Pluripotent cells are found in embryos; multipotent and unipotent cells are found in mature mammals and can divide to form a limited number of different cell types. 
• Pluripotent stem cells can divide in unlimited numbers and can be used in treating human disorders. • Unipotent cells, exemplified by the formation of cardiomyocytes. 
• Induced pluripotent stem cells (iPS cells) can be produced from adult somatic cells using appropriate protein transcription factors. 
Students should be able to evaluate the use of stem cells in treating human disorders.

Anticipated Gaps
· Students will have some understanding of stem cells from GCSE and cell division studied earlier in the A-level course.
· Students sometimes struggle with the hierarchy of stem cells.
· Use mnemonics or other memory aids to learn these definitions.

Regulation of transcription and translation
In eukaryotes, transcription of target genes can be stimulated or inhibited when specific transcriptional factors move from the cytoplasm into the nucleus. The role of the steroid hormone, oestrogen, in initiating transcription. 
Epigenetic control of gene expression in eukaryotes. Epigenetics involves heritable changes in gene function, without changes to the base sequence of DNA. These changes are caused by changes in the environment that inhibit transcription by: 
• increased methylation of the DNA or 
• decreased acetylation of associated histones. 
The relevance of epigenetics on the development and treatment of disease, especially cancer. In eukaryotes and some prokaryotes, translation of the mRNA produced from target genes can be inhibited by RNA interference (RNAi). 
Students should be able to: 
• interpret data provided from investigations into gene expression 
• evaluate appropriate data for the relative influences of genetic and environmental factors on phenotype.

Anticipated Gaps
· Students will not have encountered this area in the past.
· Some students may find this area confusing and struggle with some of the examples.
· Provide a clear summary of the key facts and ask students to change the information and cement their knowledge
· Practice past questions to increase confidence.

Gene expression and cancer
The main characteristics of benign and malignant tumours. 
The role of the following in the development of tumours: 
• tumour suppressor genes and oncogenes 
• abnormal methylation of tumour suppressor genes and oncogenes 
• increased oestrogen concentrations in the development of some breast cancers. 
Students should be able to: 
• evaluate evidence showing correlations between genetic and environmental factors and various forms of cancer 
• interpret information relating to the way in which an understanding of the roles of oncogenes and tumour suppressor genes could be used in the prevention, treatment and cure of cancer.

Anticipated Gaps
· Students will be familiar with some aspects of cancer from GCSE and studying mitosis during Y12.
· Some students may find this area confusing and struggle with some of the examples. Team-pair-solo can help with this, to model what they should be doing
· Provide a clear summary of the key facts.
· Practice past questions to increase confidence.



Cell structure (revision)
This is a 2 lesson revision of previous work. Please see Y12 document for subject content.

Anticipated Gaps
· Prokaryotic cell structure.
· Membrane structure.
· Function of golgi apparatus.

Mitosis and cancer (revision)
This is a 2 lesson revision of previous work. Please see Y12 document for subject content.

Anticipated Gaps
· Interpreting graphs relating to stages.



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

		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. 


 
Gene Expression and Cancer
	13
	Totipotent (or omnipotent)
	Cells which can mature into any type of body cell

	14
	Pluripotent
	Cells which can differentiate into almost all types of cells eg in a blastocyst

	15
	Multipotent
	Cells which can differentiate into a related family of cells eg blood or muscle cells. Used by body to repair and replace damaged tissue

	16
	Induced pluripotent stem cells
(iPSCs)
	normal, specialised adult cells that have been genetically reprogrammed to become undifferentiated, pluripotent stem cells. iPSCs are a new development, still at the research stage, but they may solve some of the problems of both adult and embryo stem cells.

	17
	Explant
	Small samples of plant used for tissue culture/micro-propagation. 

	18
	Callus
	A mass of undifferentiated plant cells grown from individual cells from a plant. A callus can be stimulated to form a plantlet

	19
	PGRs
	Plant Growth Regulators- added to callus to allow them to grow into plantlets for propagation

	20
	Adult stem cells
	Multipotent cells still existing in adult animals. Difficult to find and culture as usually only multipotent

	21
	Embryonic stem cells
	Pluripotent cells existing in embryos ie before they have differentiated. From ‘spare’ IVF embryos- therefore ethically debatable 

	22
	Transcriptional factors
	Specific molecules which move from cytoplasm to nucleus to stimulate transcription 

	23
	siRNA
	Small interfering RNA- small double-stranded sections of RNA which prevent gene expression by bonding to complementary base pairs to ‘block’ transcription

	24
	Epigenetics
	Epigenetics is the study of cellular and physiological traits (and their underlying mechanisms) that are heritable by daughter cells and which result from changes in gene expression that are not due to an alteration in the DNA nucleotide sequence).

	25
	Methylation
	Methyl groups are added to the DNA which represses transcription as it leads to the DNA becoming more tightly packed.

	26
	Acetylation
	Acetyl groups are added to histones which allows transcription as it leads to the DNA becoming more loosely packed.

	27
	Heterochromatin
	Tightly packed DNA – strong association between histones and DNA.

	28
	Euchromatin
	Loosely packed DNA – weak  association between histones and DNA.

	29
	Tumour
	A tumour is mass of identical cells (clones) formed by uncontrolled cell division.

	30
	Malignant tumour
	Tumour which grows quickly and spreads throughout the surrounding tissue, affecting its normal function and so causing harm (e.g. lung cancer reduces elasticity of alveoli). More difficult to treat without damaging the whole tissue.

	31
	Benign tumour
	Tumour which grows slowly, remains encased in a capsule and does not spread far eg wart. Removable by surgery or chemotherapy

	32
	Metastasis
	Tumours which spread to the bloodstream or lymphatic system and can spread to other body parts, causing secondary tumours there-the most difficult to treat.

	33
	Proto-oncogene
	Gene which controls a cell’s division, by stimulating it

	34
	Tumour suppressor gene
	Gene which controls a cell’s division, by slowing it down

	35
	Two-hit hypothesis
	Mutation of both alleles necessary to inactivate tumour suppressor genes ie the reason cancers are often associated with old age (mutation rates are slow so over a longer time, increased chance of two ‘hits’)






	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.






