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Assessment Schedule – 2009 

Biology: Describe the role of DNA in relation to gene expression (90715) 

Evidence statement 

Q Evidence for Achievement Evidence for Achievement with 
Merit 

Evidence for Achievement 
with Excellence 

ONE 
(a) 

Describes why replication of a 
gene needs to be exact OR 
describes the effect on the NF1 
gene. 
Eg the protein / neurofibromin 
may not be produced / doesn’t 
function properly. 
Eg the Ras protein would not be 
regulated properly in the 
promotion of cell division. 

Explains why replication of a gene 
needs to be exact with reference to 
the NF1 gene. 
Eg the protein / neurofibromin may 
not be produced which will mean the 
Ras protein is not regulated properly 
affecting cell division. 

 

(b) Describes the role of 
transcription. 
Eg DNA is needed to make 
mRNA / a copy of the gene. 

  

(c) Describes how mRNA is 
processed. 
Eg non coding regions / introns 
are removed. 

Explains how mRNA is processed. 
Eg mRNA / Primary transcript 
produced by transcription has both 
coding regions / exons and non-
coding regions / introns of RNA. 
These non coding regions / introns 
are removed to leave only the coding 
regions / exons. 

 

(d) Describes two types of point 
mutation  
OR TWO of: 
1 one mutation that may 

occur 
2 the relationship between size 

of the NF1 gene and 
mutation occurrence 

3 effect of one mutation on the 
control of cell division 

Eg two mutations that may 
occur are a deletion when a base 
is removed and a substitution 
when one base is switched for 
another.  
Eg as the NF1 gene is a small 
one there is less chance of 
mutations occurring. A deletion 
will cause a frameshift resulting 
in a faulty protein so cell 
division control is affected  

Describes two types of point 
mutation AND Explains ONE of: 
2 the relationship between size of 

the NF1 gene and mutation 
occurance 

3 effect of one mutation on the 
control of cell division. 

OR Explains 2 and 3 
Eg two mutations that may occur are 
a deletion when a base is removed 
and a substitution when one base is 
switched for another. As the NF1 
gene is a large one there is greater 
chance of mutations occurring as 
there is a greater length of DNA 
where mutations can occur. 
Eg as the NF1 gene is a small one 
there is less chance of mutations 
occurring. A deletion will cause a 
frameshift resulting in a faulty protein 
because there will be different amino 
acids coded for causing the protein to 
have an altered shape so cell division 
control is affected  
 
 

Discusses all THREE of: 
1 two point mutations and 

how they may occur. 
2 the relationship between size 

of the NF1 gene and 
mutation occurance 

3 effect of two point mutations 
on the control of cell 
division by linking the 
mutations to their effects on 
control of cell division.  

Eg two mutations that may 
occur are a deletion when a base 
is removed and a substitution 
when one base is switched for 
another. These generally occur 
during transcription. As the NF1 
gene is a large one there is 
greater chance of mutations 
occurring as there is a greater 
length of DNA where mutations 
can occur. A deletion will cause 
a frameshift resulting in a faulty 
protein while a substitution may 
cause a different amino acid on 
the protein. If the protein cannot 
function the Ras protein will not 
be regulated and cell division 
will be promoted wrongly.  
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Question 
one 

suffiency 

2 correct: minimum 2 × a 3 correct with 2 merits:  
minimum 1 × a, 2 × m 

3 correct with 1 merit and 1 
excellence: minimum 1 × a, 1 × 
m, 1 × e 

TWO 
(a) 

Describes the gene interaction. 
Eg epistatic / supplementary 
interaction between genes. 

  

(b) Identifies genotypes for the F2 
cross OR gives correct ratio. 
Eg EB, Eb ,eB, eb. 
Eg 9 black: 4 yellow: 3 brown. 

Genotypes correctly identified, 
AND phenotype ratio correctly 
stated.  
Eg EB, Eb ,eB, eb  
9 black: 4 yellow: 3 brown 

 

(c) Describes the genotype OR the 
metabolic pathway. 
Eg ee produces yellow only and 
E_ is needed for black or brown; 
bb gives brown. 
Eg the alleles of the B gene will 
only be expressed if there is a 
dominant E present.  

Describes the genotype AND the 
metabolic pathway. 
Eg ee produces yellow only and E_ is 
needed for black or brown; bb gives 
brown. The alleles of the B gene will 
only be expressed if there is a 
dominant E present. 

Discusses how the interaction 
of the genes and the metabolic 
pathway produces yellow and 
brown Labradors. 
Eg ee produces yellow only and 
E_ is needed for black or brown; 
bb gives brown. The alleles of 
the B gene will only be 
expressed if there is a dominant 
E present.Gene E produces an 
enzyme that converts a 
precursor into eumelanin. Gene 
B produces an enzyme that 
converts eumelanin into either 
black (dominant) or brown 
(recessive). In the absence of the 
dominant allele E, only 
pheomelanin is produced and 
only yellow coats will be 
produced.  

Question 
two 

suffiency 

2 correct: minimum 2 × a 2 correct with 2 merits: minimum 2 × 
m 

2 correct with 1 excellence: 
minimum 1 × a, 1 × e 

THREE 
(a) 

Describes why a carrier can 
be phenotypically normal. 
Eg there are only two copies of 
chromosome 21 
eg the translocated chromosome 
21’s genes are not expressed. 

Explains why a carrier can be 
phenotypically normal. 
Eg there are only two copies of 
chromosome 21 so there is no 
additional DNA to be expressed / the 
translocated 21 is still expressed. 
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(b) Describes the genetic 
differences between 
individuals with the two types 
of downs syndrome by 
covering TWO of: 
• chromosome complement 
• meiosis 
• ONE of the parental 

genotypes for one of the 
mutations. 

 
Chromosome complement: 
trisomy 21 has 3 copies of c21, 
while translocated individuals 
have 2 × c21 and part or all of 
another c21 on c14. 
 
Meiosis: trisomy 21 is due to 
non-disjunction of homologous 
chromosomes, while 
translocation is the 
rearrangement of parts of 
chromosomes. 
 
Parental genotypes: both parents 
would have a normal genotype 
for trisomy 21. The translocated 
Parents could be both normal or 
one normal and the other has a 
translocated 21. 

Describes the genetic differences 
between individuals with the two 
types of downs syndrome by 
covering THREE of : 
• chromosome complement 
• meiosis 
• ONE of the parental genotypes 

for one of the mutations.  
 
Chromosome complement: trisomy 
21 has 3 copies of c21, while 
translocated individuals have 2 × c21 
and part or all of another c21 on c14. 
 
Meiosis: trisomy 21 is due to non-
disjunction of homologous 
chromosomes, while translocation is 
the rearrangement of parts of 
chromosomes. 
 
Parental genotypes: both parents 
would have a normal genotype for 
trisomy 21. The translocated 
Parents could be both normal or one 
normal and the other has a 
translocated 21. 

Discusses the genetic 
differences between 
individuals with the two types 
of downs syndrome by 
explaining fully all THREE of: 
• chromosome complement 
• meiosis 
• parental genotypes for 

BOTH mutations. 
 
Chromosome complement: 
trisomy 21 has 3 copies of c21 
due to non-disjunction, while 
translocated individuals have 2 
× c21 and part or all of another 
c21 which has attached on c14. 
 
Meiosis: trisomy 21 is due to 
non-disjunction of homologous 
chromosomes, while 
translocation is the 
rearrangement of parts of 
chromosomes. 
 
Parental genotypes: both parents 
would have a normal genotype 
for trisomy 21. The translocated 
Parents could be both normal or 
one normal and the other has a 
translocated 21. 

Question 
three 

suffiency 

2 correct: minimum 2 × a 
or 1 merit correct 1 × m 

2 correct with 1 merit: minimum 1 × 
a + 1 × m 

2 correct with 1 excellence: 
minimum 1 × a, 1 × e 

 
 
Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

Note: Lower case a, m, e may be used throughout the paper to indicate contributing evidence for overall grades for 
questions. Only the upper case A, M and E grades shown at the end of each full question are used to make the 
final judgement. 

2 A 2 M 2 E 

 
 
 


