Essay “ Why offspring from the same parents are different in appearance”
TASK:
· Next to each paragraph identify which TOPIC area has been written about. Which ones are year 12 topics and which ones are year 13? You must make sure to include an equal mix but only need to include 5
· Play around with the order of paragraphs and produce a sentence to link one to the next
· Using my paragraphs as a guide try to write your own paragraphs for various topic areas highlighted
· Can you identify any comments that are “beyond the specificaton” or can you add any extra yourself?
· Then compare these paragraphs to YOUR essay – what do YOU need to do to improve your essay?

A phenotype is the physical presentation of your genotype, the genotype is the allele combination you inherit from your parents. For each gene you inherit an allele from your biological mother and an allele from your biological father, how these alleles interact determines the phenotype. Alleles can be interact in different ways, the most basic interactions are dominant and recessive alleles. If an allele is dominant this will be expressed in the phenotype, you only need to carry 1 allele for this to be expressed, if an allele is recessive you must carry 2 alleles for this to be expressed in the phenotype- this is known as Mendelian genetics. An example of this is the inheritance of cystic fibrosis which is a recessive disorder. For a child to inherit cystic fibrosis both parents must be heterozygotes, this is also known as being a carrier, this gives a 1 in 4 chance of the child having cystic fibrosis. This is relevant as it shows that while we may carry recessive alleles in the genotype the parents may not express these alleles, though if the correct combination of alleles occurs the offspring will express these alleles. 
Could you link information into this about codominance? 
[bookmark: _GoBack]Genes contain the code for the amino-acid sequence which will form the protein itself. The structure of the protein affects how the protein functions, this is what you see in the phenotype. Genes are made of a sequence of DNA bases every 3 bases code for 1 amino-acid, changes in this DNA sequence is called a mutation. A mutation can cause a change in the amino-acid sequence which changes the primary structure, if this is different the H, ionic and disulphide bond positions in the secondary and tertiary also changes so the specific 3D shape has changed. If the tertiary structure has changed the enzyme may function differently, for example the enzyme may no longer be able to bind to a pigment substrate, no ESC or product would be formed. If the product was a pigment then this mutation could result in a lack of pigment so will change the phenotype so this will cause the offspring to have a different phenotype from their parents, this is why mutations are relevant. There are different types of mutation, a substitution mutation causes a different DNA base to be present so a different amino-acid may be coded for, though the mutation may be silent as the DNA triplet code is degenerate, this means though the DNA base is different but the amino-acid coded for is the same so the protein will still function in the same way, the phenotype wouldn’t change. 
Variation can also be passed on through gametes which are produced by meiosis. During prophase and metaphase 1 the bivalents line up along the equator, non-sister chromatids swop section of DNA, resulting in different allele combination. During metaphase 1 independent alignment can also occur, the maternal and paternal chromosomes (homologous pairs) randomly align along the equator so a random selection of maternal and paternal chromosomes from each homologous pair are pulled to the poles during Anaphase 1, this can cause different allele combinations in the gametes so the genotype and phenotype combination will be different. This is relevant as both of these are random and result in a random combination of alleles from each parent so the offspring will look different to both parents. 
Environment also has a big impact on offspring. For example, plant need specific nutrients like phosphates to produce phospholipids in the membranes, hydrogen ions for co-transport of sucrose into the phloem and magnesium ions for chlorophyll development. If a plant is grown in magnesium deficient soil the plant is not able to produce enough chlorophyll which will mean the photosystems will be deficient in chlorophyll a and B the photosystem may still contain xanthrophyll and caretnoids but the plant will not be able to absorb as wide a range of wavelengths of light. This will reduce the rate of photosynthesis as less light energy can be absorbed during the light dependent stage and stored in sucrose molecules. Without sucrose the plant has no energy source to aerobically respire and provide ATP for mitosis, the plant will look stunted compared to a genetically identical plant grown in Magnesium rich soil. This is relevant because the plant are genetically identical to each other and their parents but the offspring have not been provided with the correct nutrients so even though the alleles are being expressed they will look different to the parents. 
How does gametes combinations and fertilisation cause variation in offspring? Re-read the relevance sentence at the end of each paragraph and make sure you include this in your paragraph. 

How does epigenetics cause variation in offspring? Include details of both methylation and acetylation and how this affects expression of an allele. Include the relevance sentence. You do not need to explain all of transcription and translation in this paragraph, focus on what epigenetics is. 

How does polygenetics impact variation, eg Down syndrome. 
Beyond the specification examples. For paragraph 1 could you include the inheritance of a specific disease, I have given cystic fibrosis but you could use sickle cell anaemia, colour blindness etc. You must include the inheritance pattern. 
For paragraph 2 you could give a specific mutation for example Sickle cell anaemia which is a substitution mutation which cause the change of shape of the B-haemoglobin chains causing the HB molecule to change shape- add extra detail to how the protein changes shape so affects the appearance of the HB molecule. 
For paragraph 3 you could include details about the spindle fibre structures or give details of how to work out the actual number of potential variations – the calculations are in your year 1 booklet. 


