2.5 Genetics:  Learning Outcomes

2.5.1 Variation

	At the end of this sub section you should be able to:
	Yes
	No

	1. Understand the diversity of organisms
	
	

	2. Define species. 
	
	


2.5.2 Heredity and Gene expression
	At the end of this sub section you should be able to: 
	Yes
	No

	1. Define heredity
	
	

	2. Give an example of heredity
	
	

	3. Define gene expression
	
	

	4. Give an example of gene expression
	
	






2.5.3 Genetic code
	At the end of this sub section you should be able to: 
	Yes
	No

	1. Define a gene 
	
	

	2. Describe the role of a gene
	
	

	3. Define a chromosome
	
	

	4. Describe the structure of a chromosome
	
	


2.5.4 DNA replication, DNA profiling, Genetic screening 

	You should  be able to:


	Y
	N

	1. Describe the replication of DNA
	
	

	2. Define the process of DNA profiling
	
	

	3. Outline the stages involved in DNA profiling
	
	

	4. Give two applications of DNA profiling
	
	

	5. Define genetic screening
	
	


2.5.4 DNA structure 
	At the end of this sub section you should be able to:
	Yes
	No

	1. Describe the simple structure of DNA – 2 strands and bases
	
	

	2. Name the four bases and the base pairs in DNA
	
	

	3. Distinguish between coding and non coding structures
	
	

	4. Explain the triplet base code
	
	

	5. Describe the structure of RNA
	
	

	6. Name the bases in RNA
	
	

	7. Understand that RNA has a complementary structure to DNA
	
	

	8. Know the function of mRNA
	
	


	Practical Activity: To isolate DNA from a plant tissue: 
	Y
	N

	· Know the procedure
	
	

	· The reason for carrying out each step
	
	


2.5.14  H.L. DNA structure
	1. Describe  the structure of DNA as a double helix to include: 
             deoxyribose sugar, phosphate, 4 nitrogenous bases, 
	Y


	N



	2. Name the bonding in the DNA molecule
	
	

	3. Describe the structure of a Nucleotide 
	
	

	4. Outline the specific purine and pyrimidine couples –

              complementary base pairing. 
	
	


2.5.5 Protein Synthesis

	At the end of this section you should be able to: 
	Y
	N

	1. Explain that DNA contains the instructions to make proteins
	
	

	2. Explain that DNA carries instructions as a code
	
	

	3. Discuss the role of mRNA
	
	

	4. Outline the steps in protein synthesis
	
	

	5. Understand the code is transcribed to mRNA by base pairing
	
	

	6. Understand protein synthesis occurs on the ribosome
	
	

	7. Understand the transcribed code is translated on the ribosome
	
	

	8. Understand the process of translation that leads to the formation of a new protein
	
	

	9. Understand proteins are made from amino acids
	
	

	10. Understand the correct sequence of amino acids determines the protein
	
	

	11. Know that the shape of a protein determines its function
	
	

	12. Know that each protein folds into the correct shape
	
	


H.L. 2.5.15 Protein synthesis
	At the end of this section you should be able to …..
	Y
	N

	1. Describe the process of protein synthesis
	
	

	2. Understand enzymes unwind the DNA double helix
	
	

	3. Describe transcription
	
	

	4. Understand the role of RNA polymerase in assembling bases to form mRNA
	
	

	5. Describe a codon
	
	

	6. Understand each codon specifies a start, stop or amino acid
	
	

	7. Understand ribosomal subunits (rRNAs) form the ribosome
	
	

	8. Describe the role of tRNA
	
	

	9. Understand an anticodon – binding sites of tRNA
	
	

	10. Describe the role of a stop codon in terminating protein synthesis
	
	


2.5.6 Genetic Inheritance
	At the end of this section you should be able to ….
	Y
	N

	1. Define  a gamete
	
	

	2. Give the function of a gamete in sexual reproduction in plants and animals.
	
	

	3 Describe gamete formation and function in plants and animals
	
	

	4 Define the following terms:

· Fertilisation

· Allele

· Homozygous and heterozygous

· Genotype

· Phenotype

· Dominance

· Recessive

· Incomplete dominance
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	· 
	
	

	5. Study of inheritance to the first filial generation (F1) of a single unlinked trait in a cross involving:

· Homozygous parents 

· Heterozygous parents
· Sex determination
	
	

	
	
	

	· 
	
	

	· 
	
	

	· Prediction of sex by genetic cross mechanism using Punnet square
	
	


H. 2.5.10 Origin of the science of genetics
	At the end of this section you should be able to …
	Y
	N

	Describe the work of Gregor Mendel leading to the expression of his findings in two laws.
	
	


H. 2.5.11 law of segregation

	At the end of this section you should be able to …
	Y
	N

	State and explain the law of segregation
	
	


H.2.5.12 Law of independent assortment

	At the end of this section you should be able to …
	Y
	N

	State and explain the law of Independent assortment
	
	


2.5.7 Causes of variation
	At the end of this section you should be able to …..
	Y
	N

	1. Identify two causes of variation 
	
	

	2. Identify the characteristics of mutations
	
	

	3. Identify two types of mutations
	
	

	4. Give an example of each type of mutation
	
	

	5. List two agents responsible for increased mutation rates
	
	


2.5.8 Evolution

	At the end of this  section you should be able to …….
	Y
	N

	1. Define evolution
	
	

	2. Outline the  Darwin and Wallace Theory of natural selection
	
	

	3. Discuss the evidence of evolution from any one source e.g. either fossil, comparative anatomy or the study of embryos, any plant or animal adaptation, genetics
	
	


2.5.9 Genetic engineering

	At the end of this section you should be able to …..
	Y
	N

	Define Genetic engineering 
	
	

	Describe the Process of genetic engineering
	
	


H. 2.5.13 Dihybrid cross

	At the end of this section you should be able to ….
	Y
	N

	Study of the inheritance to the 2nd filial generation of

 two unlinked traits using the Punnett square technique.
	
	

	Definition of linkage.
	
	

	Explanation of the 1:1:1:1 probability for a dihybrid heterozygote 

crossed with a dihybrid recessive organism. Knowledge of crossing over not required.
	
	

	Definition of sex linkage.
	
	

	Know the common sex linked traits e.g. red green colour blindness, haemophilia.
	
	

	Know the existence of DNA in non nuclear components 

of a cell e.g. mitochondrial and chloroplast DNA
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