Edexcel biology ticklist   
Topic 7

Modern genetics

	7.1 Using gene sequencing
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	Understand what is meant by the term genome.


	
	
	

	Understand how PCR can be used to amplify DNA samples, and how gene sequencing can be used:

· to predict the amino acid sequence of proteins and possible links to genetically determined conditions using gene sequencing

· in forensic science, to identify criminals and to test paternity, using DNA profiling.

	
	
	


	7.2 Factors affecting gene expression
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	Know that transcription factors are proteins that bind to DNA.


	
	
	

	Understand the role of transcription factors in regulating gene expression.


	
	
	

	Understand how post–transcription modification of mRNA in eukaryotic cells (RNA splicing) can result in different products from a single gene.
	
	
	

	Understand that gene expression can be changed by epigenetic modification, including non-coding RNA, histone modification and DNA methylation. 
	
	
	

	Know that epigenetic modification is important in ensuring cell differentiation.


	
	
	


	7.3 Stem cells
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	Understand what is meant by a stem cell, including the differences between totipotent, pluripotent and multipotent stem cells.  
	
	
	

	Understand that pluripotent stem cells from embryos provide opportunities to develop new medical advances although there are ethical considerations.
	
	
	

	Understand how epigenetic modifications can result in totipotent stem cells in the embryo developing into pluripotent cells in the blastocyst and finally into fully differentiated somatic cells.
	
	
	

	Understand how differentiated fibroblasts can be reprogrammed to form induced pluripotent stem cells (iPS cells) by the artificial introduction of named genes.
	
	
	

	Understand why the use of iPS stem cells may be less problematic than the use of embryonic stem cells.
	
	
	


	7.4 Gene technology
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	Understand how recombinant DNA can be produced, including the role of restriction endonucleases and DNA ligase.
	
	
	

	Understand how recombinant DNA can be inserted into other cells, and use of various vectors such as viruses and gene guns.
	
	
	

	Understand how antibiotic resistance marker genes and replica plating are used to identify recombinant cells.
	
	
	

	Understand how ‘knockout’ mice can be used as a valuable animal model to investigate gene function.
	
	
	

	Understand the process of genetic modification of soya beans and how it has been used to improve production, including altering the balance of fatty acids to prevent oxidation of soya products.
	
	
	

	Understand why the widespread use of genetic modification of major commercial crops and other transgenic processes have caused public debate of their advantages and disadvantages.
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