Assessment schedule 2012

AS 91159 (Biology 2.7) 

Demonstrate understanding of gene expression
Evidence Statement

	Question
One
	Evidence
	Achievement
	Merit
	Excellence

	a
	A U G  C C A  U A U  G A G
	In (a) 

· gives correct base sequence

In (b) 

· gives correct amino acid sequence

In (c)

· describes role of DNA including triplets

· describes role of mRNA including codons
· describes role of tRNA including anticodon

· identifies the START and STOP codons

· describes transcription 

· describes translation including role of ribosomes.
	In (c)

· explains role of DNA

· explains role of mRNA and transcription

· explains  role of START and STOP codons.

· explains the role of tRNA, ribosomes, and translation
	Discussion 

· includes all four statements in Merit.

· links explanations into a logical account of the processes of transcription and translation in the synthesis of proteins



	b
	met  pro  tyr  glu
	
	
	

	c
	Code used to make a protein is sequence of bases on template strand of DNA. A sequence of three bases (a triplet) codes for an amino acid in the protein.

Transcription occurs when mRNA copies the template strand with complementary codons for triplets with base U replacing T. The START codon (AUG) indicates the site for the start of transcription. Transcription is necessary to take the code to the ribosomes in the cytoplasm for translation to protein (DNA as mastercode too valuable to leave nucleus). Translation now occurs to turn the code into the needed protein.

Ribosomes move along mRNA; as each codon is read the corresponding anticodon on tRNA is matched to it and the specific amino acid on tRNA is bonded to preceding amino acid (using peptide bond) so forming a polypeptide chain. As ribosomes move along the mRNA, more amino acids are added until one of the STOP codons (UAA UAG UGA) is reached. The polypeptide detaches and will become (part of) the final protein. The START and STOP codons ‘bookend’ the protein; without them there would be no beginning or end for the protein.
	
	
	


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes THREE  ideas at the Achievement level
	Describes FOUR ideas at the Achievement level


	Describes FIVE  ideas at the Achievement level, including one from (a) or (b)
	Describes FIVE ideas at the Achievement level, including both (a) and (b)
	Explains TWO ideas at the Merit level
	Explains THREE ideas at the Merit level
	Discusses first criterion at Excellence level
	Discusses BOTH of the ideas at the Excellence level


	Question Two
	Evidence
	Achievement
	Merit
	Excellence

	a
	A change in the base sequence of DNA, occurring within a gene.
	In (a)

· defines gene mutation
In (b)

· identifies and describes base substitution in (i)

· identifies and describes base insertion in (ii)

In (c)

· describes changes to amino acids in (i)

· describes resulting change to protein in (i)

· describes changes to amino acids in (ii)

· describes resulting change to protein in (ii)

· identifies and describes (reading) frame shift occurring in (ii)

· identifies (ii) as being more harmful
	In (c)

· explains likely changes to protein from substitution in (i)

· explains likely changes to protein from insertion in  (ii)

· explains why (ii) more likely to be harmful 
	In (c)

· Compares the effects of both substitution and insertion on protein synthesis

·  Links likely damage to presence and absence of reading frameshift 

	b
	(i) Substitution with G substituted / replaces C at second base position of second triplet

(ii) Insertion with C inserted at third base position of second triplet
	
	
	

	c
	Original amino acids were tyr  gly  thr. Substitution changes second amino acid from gly to ala, all other amino acids remain the same (missense mutation). The protein may still function normally or it may no longer have a biological function if the different amino acid changes the shape of the protein significantly eg alters the active site of an enzyme so it can no longer act as a  catalyst.

Insertion leaves the second amino acid the same but the reading frame shift resulting from the inserted base changes all subsequent amino acids eg  third amino now tyr. This is likely to result in early termination of protein synthesis if a STOP codon occurs, so no functional protein is formed or else a protein which has no biological function. 

Because insertion causes a reading frame shift (explained above) it is likely to be much more harmful to the individual than substitution mutation.
	
	
	


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes THREE  ideas at the Achievement level
	Describes FOUR ideas at the Achievement level


	Describes FIVE  ideas at the Achievement level, including (a) and one from (b)
	Describes SIX ideas at the Achievement level, including  (a) and both from (b)
	Explains ONE idea at the Merit level
	Explains TWO ideas at the Merit level
	Discusses first criterion at Excellence level
	Discusses BOTH of the ideas at the Excellence level


	Question Three
	Evidence
	Achievement
	Merit
	Excellence

	a
	Metabolic pathway is a series of enzyme controlled chemical reactions that convert a substrate into an end product (needed by the body)
	In (a)

· Describes a metabolic pathway

In (b)

· Describes role of DNA

· Describes role of enzymes

· Describes role of gene mutations


	In (b)

· Explains role of DNA

· Explains role of enzymes

· Explains role of gene mutations


	In (b)

· Explains  and links role of DNA, enzymes, gene mutations in production of coat / skin colour

· Links explanations of roles to cause(s) of albinism.



	b
	Production of melanin needs each step of the pathway to be carried out. Each step is controlled by a different enzyme. Enzymes are (a group of) proteins so coded for by genes / DNA. Enzymes are specific so each step in the pathway needs a particular enzyme – gene A codes for enzyme A which catalyses the conversion of the substrate into the intermediate substrate; gene B codes for enzyme B which catalyses the conversion of the intermediate substrate into melanin / coat colour. Both enzymes A and B are needed for production of coat colour. If a gene mutation occurs in gene A then enzyme A not produced / cannot function and the substrate is not converted into the intermediate substrate (original substrate accumulates) therefore no melanin produced and individual is albino.

If a gene mutation occurs in gene B then enzyme B is not produced / cannot function so the intermediate substrate is not converted into melanin (intermediated substrate accumulates) and the individual is albino.

Therefore, a gene mutation resulting in a non-functional enzyme in any step in the pathway means that the final substrate / product / melanin / coat colour is not produced and albinism results.
	
	
	

	c
	Exposure to sun / UV radiation may determine the colour of coat / hair / skin (phenotype) at any one time eg sun may bleach hair so lightening it; sun may tan skin so darkening it. 
Dietary factors may act to determine colour of  skin / coat / feather (phenotype) eg carotene / excess carotene in diet may give skin a yellow / orange shading; give feathers a pink shading (eg flamingos). 

When the environmental factor is removed, the skin / hair/ feathers return to the base shading (genetically determined).
	In (c)

· Describes affects of exposure to sun

· Describes affects of dietary factor(s)
	In (c)

· Explains affects of exposure to sun in determining phenotype

· Explains affects of dietary factor(s) in determining phenotype
	


	N0
	N1
	N2
	A3
	A4
	M5
	M6
	E7
	E8

	No response OR response does not relate to the question
	Describes ONE  idea at the Achievement level
	Describes TWO ideas at the Achievement level


	Describes THREE  ideas at the Achievement level, including (a) 
	Describes FOUR ideas at the Achievement level, including both (a) and  one from (c)
	Explains THREE  ideas at the Merit level
	Explains THREE ideas at the Merit level, including one from 9c)
	Discusses first criterion at Excellence level
	Discusses BOTH of the ideas at the Excellence level


Judgement statement

	
	Not Achieved
	Achieved
	Merit
	Excellence

	Score range
	0-7
	Minimum of 8 points
	Minimum  of 14 points
	Minimum of 18 points




