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Assessment Schedule – 2010  
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 whether each part 
can change within DNA. 

Eg phosphates are always the 
same anywhere on DNA, the 
sugar is always deoxyribose, but 
the base can vary on nucleotides-
can be A, T, C or G. 

Compares DNA and mRNA. 

Eg sugar is always deoxy in 
DNA but ribose in mRNA, 
phosphate is always the same in 
both DNA and mRNA. 

Eg DNA contains both introns + 
exons : mRNA contains only 
exons. 

Eg DNA carries genetic code: 
mRNA transcribes DNA for 
protein synthesis. 

Explains the significance that the 
structure of EITHER the DNA 
or mRNA has on its function. 

• Eg mRNA is single stranded: 
therefore can be used as a copy 
in protein synthesis / can travel 
through nuclear pores / doesn’t 
last as long / more prone to 
mutation. 

• Eg mRNA is short in length / has 
introns removed, to enable it to 
move through the nuclear pore 

OR 

• DNA is double stranded: 
replication is semi-conservative / 
molecule lasts longer / 
replication is more efficient / less 
likely to mutate / doesn’t travel 
through the nuclear pore. 

• DNA is a large / long molecule : 
as it carries the entire genetic 
code of the organism / it cannot 
leave the nucleus. 

Discusses the significance that 
structural differences have on the 
functioning of the two molecules 

• Eg different bases mean that 
mRNA / DNA can be used to carry 
information (genetic code). 

• mRNA is single stranded : 
therefore can be used as a copy in 
protein synthesis / can travel 
through nuclear pores / doesn’t last 
as long / more prone to mutation. 

• DNA is double stranded: 
replication is semi-conservative / 
molecule lasts longer / replication 
is more efficient / less likely to 
mutate / doesn’t travel through the 
nuclear pore / carries the genetic 
code : therefore needs to be 
protected from damage within the 
nucleus. 

(b) Describes aspects of DNA 
replication. 

Eg: 
• Primers can attach only in 

certain places. 

• Replication happens only in 
one direction. 

• It takes time for the DNA to 
unwind. 

• DNA built in the 5’ to 3’ 
direction / (read in the 3’ to 5’ 
direction). 

Accept information clearly given 
in diagrams. 

Explains why Okazaki fragments 
occur. 

Replication / polymerase can go 
only in one direction (nucleotides 
added to the 3’ end). Eg on the 
leading strand replication can 
occur in one piece. On the lagging 
strand the 3’ end is in the opposite 
direction. This means that the new 
strand is made in sections called 
Okazaki fragments then joined 
together. 

Accept information clearly given in 
diagrams. 

 

 A two pieces of evidence  
from (a) or (b) OR 1 m from (a) 

or (b) 

M from both (a) and (b). E in part (a). 



NCEA Level 3 Biology (90715) 2010 — page 2 of 3 
 

 

TWO 
(a) 

The table is completed. 

Eg, table correct  
CGA TCA GCT ACC TCT 

GCU AGU CGA UGG AGA 

ala ser arg trp arg  

  

(b) Describes how a mutation 
would be passed on during 
protein synthesis. 

Eg DNA is transcribed into 
mRNA, the mRNA is then 
translated into an amino acid 
chain. 

Describes an effect of a single 
substitution mutation on 
formation of a protein.  

Eg: 
• there are more codes than 

amino acids (degeneracy), so a 
change in DNA may not affect 
the end product 

• a different amino acid would 
cause a change in protein shape 

• at the end of the gene a change 
is less likely to have as big an 
effect 

• a mutation at the first triplet of 
a gene may cause transcription 
not to start. 

Explains how a mutation would 
be passed on during protein 
synthesis AND explains how 
EITHER redundancy of the code 
OR position of the mutation may 
affect formation of a functional 
protein. 

Eg: 
• During protein synthesis a 

mutation is passed on from the 
changed DNA to the mRNA to 
the amino acid. As proteins 
depend on their shape, a changed 
amino acid could cause a non-
functional protein. However as 
there is more than one code for 
several amino acids there is a 
good chance that a single 
mutation in the DNA, affecting 
one base, may not change the 
structure of the protein and it 
will still function. 

OR 

• If the substitution occurs at the 
start of the DNA, initiation of 
transcription may be affected 
and a protein may not be formed 
at all, or if transcription stops too 
soon, the protein chain may be 
too short and will not function / 
fit its role. 

Discusses fully how redundancy of 
the code AND position of the 
mutation in the DNA strand may 
affect formation of a functional 
protein. 

(must include an example from the 
table below) 

Eg: 

CGA TCA GCT ACC TCT 

GCU AGU CGA UGG AGA 

ala ser arg trp arg 
If TCT in the table above was 
changed to ACT, Arg would become 
STOP in the new protein. If this was 
near the start of the protein the effect 
would be non-functionality. This is 
because the protein relies on its 
shape for its function. However, 
towards the end of the protein the 
effect might be much less. Some 
changes like TCT to TCC would 
have no change in amino acid (Arg). 
This is called degeneracy. As long as 
the protein has the same shape, its 
function will be the same, so the 
mutation will cause no functional 
change. 

(c) Describes the function of 
promoter, enhancer and 
transcription factors. 

TWO of: 
• Transcription factors increase 

the rate of / allow the start of 
protein synthesis / 
transcription. 

• Transcription factors bring the 
enhancer together with the 
promoter. 

• When the enhancer is next to 
the promoter RNA polymerase 
can bind / transcription begins. 

Explanation links the function of 
promoter, enhancer and 
transcription factors to control 
of protein synthesis. 

Eg transcription factors initiate 
protein synthesis by bringing the 
enhancer together with the 
promoter so that RNA polymerase 
can bind. This controls protein 
production by controlling 
transcription. 

 

 A Two pieces of evidence from 
(a), (b), (c) (2 × a)   

2 × m 1 × E 
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THREE 
(a) 

Linked genes AND sex-linked 
genes are described. 

Eg a sex-linked gene is found on 
the sex chromosome, usually the 
X chromosome.  

AND 

Linked genes are genes that are 
found on the same chromosome. 

Linked genes AND sex-linked 
genes are explained and related 
to the conditions of haemophilia 
and colour blindness. 

Eg the genes for haemophilia and 
colour blindness are known to be 
recessive and expressed in males, 
whereas females are known to be 
carriers. For this to be the case, 
both genes must be found on the X 
chromosome, where they will be 
masked by the female’s other X 
chromosome, but expressed in the 
male, who only has the one X 
chromosome. The fact that both 
conditions are inherited in this way 
means they must both be on the 
same X chromosome and are 
therefore very likely to be linked 
genes and inherited together. 

 

 (b) A Punnett square is completed 
for the dihybrid cross, which 
supports the 9:3:4 phenotype 
ratio AND the results are 
described. 

The Punnett square should be 
complete and correct, as errors 
will affect the ratio outcomes. 
Description involves interpreting 
the allele combinations into 
phenotype / colours. 
 

The 9:3:4 outcome is explained 
as the interaction between two 
genes (recessive epistasis or 
supplementary genes) where an 
allele at one locus is necessary 
for the expression of alleles at 
another locus. 

Eg the expression of coat colour in 
guinea pigs depends on two genes / 
sets of alleles. The first control 
production of colour and the 
second set of alleles will determine 
the dispersal of the colour as black 
or brown. If a recessive allele for 
production of colour is inherited, 
then no colour pigment will be 
made and these guinea pigs will be 
albino. 

The gene-gene interaction and the 
nature of the effect of each gene on 
a metabolic pathway is discussed. 

Eg Guinea pigs homozygous for a 
recessive allele c cannot produce 
melanin and are albino. Those with 
at least one C allele (C-) are 
coloured. A second locus influences 
the dispersal of pigment in the cells 
of the hairs. A dominant allele B 
gives black fur (but only if C is 
present), whilst b gives brown fur. 
This means the C / c locus 
determines whether colour is 
developed, and the B / b locus 
determines the kind of colour. The 
two sets of genes code for the 
production of enzymes that control 
the metabolic pathways involved in 
the production and dispersal of 
melanin. Recessive genes will not 
produce the correct enzyme, so the 
metabolic pathways will be blocked. 
At the first locus the formation of 
melanin will be blocked, which 
leaves non-pigmented or albino 
guinea pigs. A second set of alleles 
controls the metabolic pathways for 
pigment dispersal. As dispersal 
depends on the pigment being 
formed, the C / c gene has greater 
control. 

 A in one part ((a) or (b)). M in one part ((a) or (b)). E in (b). 
 
Judgement statement 

Achievement Achievement with Merit Achievement with Excellence 

3 A OR 1 M + 1 A 2 M 2 E 

 


