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QUESTION ONE: NUCLEIC ACIDS

{a)  Deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) are both involved in protein
synthesis.

Describe the structure of DINA and RNA.,

You may use diagrams in your answetr.
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3
(b) DNA, mRNA, and tRNA are all involved in the formation of proteins.

Discuss the gignificance of these. molecules.in forming proteins, and why the cell-continually.
makes mRNAiolecules, but not DNA molecules, during protein synthesis.

In your answer include:
an‘explanation of the function of DNA, mRNA, and tRNA molecules

L

an explanation of how mRNA is-produced

a discussion of the significance-o£DNA, mRNA, and tRNA in for forming s specific proteins.
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QUESTION TWO: ENVIRONMENTAL FACTORS AND GENE EXPRESSION' A

The honey bee (Apis mellifera) has two female phenotypes.

Female type Larvae Diet Adult phenotype Genotype

Queen bee

* increased ovary size
royal jelly » large body mass
o live for 2 years

the same
Worker bee
royal jelly for 3 « infertile ovaries
days, then only o« smaller body mass

pollen and honey | » live for 3 — 6 weeks
wwiw.britannica.com/media/
fl/ 1 717917141787

(a) Describe the term gene expression. ‘“""\‘
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(b)  Explain why comparing worker and queen honey bee females-is-ideal-for- expermu}igon
environmental factors and gene expression.
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Experiments have confirmed that royal jelly is not a mutagei.

Discuss the effect the environinent has on the expression of the phenotype in honey: beer
“females:

{

In your answer include:

o a description of the environmental factor that affects honey bee phenotype

e using an example, an explanatlon of the difference between environmental factor and
mutagen

-~
. a discussion of how honey bee phenotype can change without changing the genotype

° a discussion of why the queen bee’s phenotype is fully. expressed; but the worker bee’s
phenotype is not.
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QUESTION THREE: MUTATIONS ASSERAOR'S
(a) Describe what a mutation is. )
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Question Three continues
on the following page.
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(b)  There are over 1000 mutations that can cause cystic fibrosis. A common £y ASSESSOR'S
mutation is a deletion mutation that results iii the abserce of one amino %
acid-in the final protein, Another mutation is a substitution mutation that - : j
results in a different amino acid in the final protein.. P :
&th 3 Cystic

Discuss how these two mutations affect the cystic fibrosis gene’s final ] fibrosis
protein-and resulting-phenotype, E’"ﬁ B
[n your answer include:
. an-explanation.of why:the deletion mutation causes one amino acid j

to be-absent in'the fitial protein; and how this affects protein folding. . .
. an-explanation of why the substitution mutation causes a.differeng

amino-acid to be.present in the final protein, and how this-affects protein folding
. a-discussion-of why the deletion mutation causes severe cystic ﬁb1081S disease, whereas

the substitttiorl mulation causes milder cystic fibrosis diseas -
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Extra paper if required.
Write the question number(s) if applicable.
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Excellence exemplar for 91159 2016 Total score 22

Annotation

This is an E7 because it identifies the processes of transcription and
translation. Key terms are used correctly such as template strand,
enzyme {(RNA polymerase) and coding strand. They have addressed
each part of the question and show understanding of the links between
tRNA, mRNA and the ribosome. For E they could have used
complimentary rather than corresponding and also wrote when DNA is
replicated.

There is unpacking of the term gene expression and the components
that influence it. They are clear in their understanding of how the
environment can be a mutagen or not and have considered how the
queen is influence by the diet to full express their phenotype potential.

Grade
Q score
1 E7
2 E8
3 E7

There is evidence of clear understanding of a mutation being a base
change and the effect this will have if there is a reading frame shift. The
context of the question is clearly discussed as to the two phenotypes for
CF. The protein made after each mutation is linked to the phenotype of
the effected CF patient through use of key ideas around the form the
protein will take linked to the functionality of the protein.




