DNA & Genome 
Check List 

Higher Biology


Section 1 – The Structure and Replication of DNA 
	Make sure you can ...
	G
	A
	R

	Describe the structure of a nucleotide
	
	
	

	Number the carbons on the sugar in a nucleotide
	
	
	

	State that DNA is a double stranded double helix with antiparallel strands
	
	
	

	Describe how covalent bonds are involved in producing DNA strands
	
	
	

	State the complementary base pairing found in DNA
	
	
	

	State what is meant by prokaryote and eukaryote
	
	
	

	State that prokaryotes contain a circular chromosome
	
	
	

	State that eukaryotes contain linear chromosomes
	
	
	

	State that eukaryotic DNA is packaged with proteins called histones in the nucleus
	
	
	

	State that mitochondria and chloroplasts also contain circular DNA molecules
	
	
	

	Describe a plasmid
	
	
	

	State that DNA is replicated by semi-conservative replication
	
	
	

	State the 5 requirements for DNA replication
	
	
	

	Describe the role of the following enzymes in DNA replication; helicase, DNA polymerase and Ligase
	
	
	

	Describe the replication of DNA
	
	
	

	Explain why leading and lagging strands form during DNA replication
	
	
	

	Describe the technique of gel electrophoresis
	
	
	

	State that the Polymerase Chain Reaction produces many copies of a specific section of DNA
	
	
	

	Describe the cycle in PCR
	
	
	

	Explain the importance of primers in PCR
	
	
	


Section 2 – Gene Expression 

	Make sure you can ...
	G
	A
	R

	Give the meanings of the terms; genotype, allele and phenotype
	
	
	

	Explain how the environment can affect the expression of genes
	
	
	

	Explain the term epigenetic modification
	
	
	

	State the meaning of the term intracellular and extracellular signals
	
	
	

	Describe the structure and function of; mRNA, tRNA and rRNA
	
	
	

	Describe the differences between RNA and DNA
	
	
	

	Describe the process of transcription
	
	
	

	Describe the process of translation
	
	
	

	Explain the need for codons 
	
	
	

	Explain how introns and exons are spliced in the conversion from primary transcript to mature transcript 
	
	
	

	Describe how many proteins can come from one gene
	
	
	

	Describe how post-translational modification can increase the number of forms of proteins
	
	
	

	Describe how amino acid code is folded into a protein
	
	
	

	Give examples of each main form of protein shape (fibrous, globular, conjugated)
	
	
	

	Explain the need for cellular differentiation
	
	
	

	Describe how plants (meristems) and animals (stem cells) form specialised cells
	
	
	

	Describe the difference between; pleuripotent, totipotent and differentiated
	
	
	

	Give examples of how stem cells are being used in research
	
	
	

	Explain how stem cells can give information on cell processes
	
	
	

	Explain why stem cells are useful as model systems
	
	
	

	Describe ethical issues associated with stem cell research and their regulation 
	
	
	


Section 3 – Genome 

	Make sure you can ...
	G
	A
	R

	Describe the structure of the genome in terms of coding and non-coding DNA
	
	
	

	State what is meant by the term mutation
	
	
	

	Describe the frequency of mutation and methods of testing them
	
	
	

	State what is meant by the reading frame in DNA code
	
	
	

	Describe the difference between point mutations and frame-shift mutations
	
	
	

	Describe the following terms in gene mutations; substitution, deletion, insertion, missense, nonsense, silent
	
	
	

	Explain the impact of mutations on splice sites and repeats
	
	
	

	Describe structure chromosomal mutations (duplication, deletion, translocation)
	
	
	

	Explain how non-disjunction alters the chromosome number
	
	
	

	Describe the impact of polyploidy on plants
	
	
	

	Explain the difference between vertical and horizontal gene transfer
	
	
	

	Describe how DNA can be transferred in prokaryotes (transformation, conjugation and transduction)
	
	
	

	Explain the need for variation in a species
	
	
	

	Define the following forms of selection; natural, sexual, stabilising, directional, disruptive
	
	
	

	Describe and define genetic drift
	
	
	

	Explain what is meant by the Founder effect and give an example
	
	
	

	Explain why neutral mutations are susceptible to genetic drift
	
	
	

	Define Speciation and describe the stages in it.
	
	
	

	Explain the differences in Sympatric and allopatric speciation and give examples of each
	
	
	

	Describe how DNA sequencing is done and give reasons for sequencing whole genomes
	
	
	

	Describe what the ‘Fossil record’ is and what evidence it provides in tracing evolution
	
	
	

	Describe what ‘Phylogenetics’ is and what evidence it provides in tracing evolution
	
	
	

	Describe what is meant by the ‘molecular clock’ and what evidence it provides in tracing evolution
	
	
	

	State what is meant by ‘Pharmacogenetics’
	
	
	

	Explain why personal genomics is likely to increase and give an ethical issue linked to its use.
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