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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 DNA and RNA.,

You may use diagrams in your answer. ___ e .
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(b) DNA, mRNA, and tRNA are all involved in the formation of proteins. ASSESSOR'S

USE ONLY

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

In your answer include:
° an explanation of the function of DNA, mRNA, and tRNA molecules
. an explanation of how mRNA is produced

. a discussion of the significance of DNA mRNA, and t(RNA in formmg specific proteins.
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QUESTION TWO: ENVIRONVIENTAL FACTORS AND GENE EXPRESSION ASSESSOR'S
The honey bee (Apis mellifera) has two female phenotypes.
Female type Larvae Diet Adult phenotype Genotype
Queen bee
o increased ovary size
royal jelly » large body mass
« live for 2 years
5 the same
Worker bee.
royal jelly for 3 « infertile ovaries
days, then only o grnaller body mass
polien and honey | ° five for 3 — 6 weeks
www.brilannica.com/media/
full/171791/141787
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(c)

7
Experiments have confirmed that royal jelly is not a mutagen,

Discuss the effect the environment has on the expression of the phenotype in honey bee
females.

In your answer include:
. a description of the environmental factor that affects honey bee phenotype

. using an example, an explanation 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. AR
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QUESTION THREE: MUTATIONS

B e SNSRI

(a) Describe what a mutation.is;——
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(b)

" protein and resulting phenotype,

10

There are over 1000 mutations that can cause cystic fibrosis. A common
mutation is a deletion mutation that results in the absence of one amino
acid in the final protein. Another mutation is a substitution mutation that
results in a different amino acid in the final protein.

Discuss how these two mutations affect the cystic fibrosis gene’s final

In your answer inciude:

. an explanation of why the deletion mutation causes one amino acid
to be absent in the final protein, and how this affects protein folding

Chromasame 7
+  an explanation of why the substitution mutation causes a different
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 fibrosis disease, whereas
the substitution mutation causes milder cystic fibrosis disease.
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91159

QUESTION
NUMBER

12

Extra paper if required.
Write the question number(s) if applicable.
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ACH exemplar for 91159 2016 Total score 09

Q Grade Annotation
score
The student has a good logical approach to protein synthesis, while
there are some errors the general process is described. It appears as a
1 A3 recall answer and does not attempt to answer the question.
The student has a clear understanding of some key L2 terms and has
2 A3 identified that the different is diet however for an A4 they would have
not delved into the final half a page where they go off topic.
There is clear evidence that the student knows what a mutation is. They
3 A3 write some key ideas alongside some errors, such as the comment
error that in one case no protein is produced. While they mention terms
like a frame shift and degeneracy neither are described.




