[bookmark: _GoBack]DNA and Protein Synthesis Questions

Q1.
 
Answer the question with a cross in the boxes you think are correct [image: ]. If you change your mind about an answer, put a line through the box [image: ] and then mark your new answer with a cross [image: ].
The diagram shows part of a DNA molecule.
[image: ]
(i)  Which part of the DNA molecule is shown?
(1)
[image: ]   A    deoxyribose molecule
[image: ]   B    one mononucleotide
[image: ]   C    two complementary organic bases
[image: ]   D    two mononucleotides

(ii)  Which type of bond holds the strands of DNA together?
(1)
[image: ]   A    disulfide
[image: ]   B    glycosidic
[image: ]   C    hydrogen
[image: ]   D    peptide

(iii)  Analysis of a sample of DNA found that 35% of the nucleotides contained thymine.
Determine the percentage of guanine in the same sample of DNA.
(1)










Answer ........................................................... %
 
(Total for question = 3 marks)
 


Q2.
 
DNA is a polymer made from monomers called nucleotides.
Describe how nucleotides join together to form DNA.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 2 marks)
 


Q3.
 
DNA is a polymer made from monomers called nucleotides.
The diagram shows the structure of ATP.
[image: ]
Compare and contrast the structure of ATP and a DNA nucleotide.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 3 marks)
 


Q4.
 
There are a number of reactions that regularly occur in cells.
∗ Another reaction that regularly occurs in cells is phosphorylation.
Phosphorylation plays a significant role in a wide range of cellular processes. Over a quarter of a million scientific articles have been written on this subject.
Using your knowledge of biology, discuss the roles of phosphorylation in cells.
(9)
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Q5.
 
Leptin is a protein hormone with a role in the control of appetite in humans.
The leptin gene is located on chromosome 17.
(i)  State what is meant by the term gene.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii)  Describe the role of tRNA in the production of leptin.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(iii)  Describe how the primary structure of leptin enables it to be soluble in water.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 
(Total for question = 8 marks)
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Question

Answer Additional Guidance | Mark
Number
A description which includes two of the Must be in context of
following: forming a DNA strand
« condensation reaction (1)
« phosphodiester bonds (1) ALLOW hydrogen
bonding between
bases (in context of
double strand)
+ DNA polymerase (1) ALLOW bonds forming
between phosphate )

and deoxyribose
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Question
Number

Answer

Mark

An answer that that makes reference to the
following:

Similarity
« both contain phosphate, pentose sugar
and a base (1)

and two of the following
Differences

« a DNA nucleotide contains deoxyribose
whereas ATP contains ribose (1)

« a DNA nucleotide could contain other
bases whereas ATP contains only
{adenine / one base type} (1)

« a DNA nucleotide contains one phosphate
whereas ATP {contains three phosphates
/is a triphosphate} (1)

ACCEPT DNA could
contain C, T or G
whereas ATP only
contains A

3
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Question

Indicative content

Number
Answers will be credited according to candidates”
deployment of knowledge and understanding of material in
relation to the qualities and skills outlined in the generic
mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material
which is indicated as relevant. Additional content included
in the response must be scientific and relevant.
Candidates are expected to offer a range of appropriate
examples to support a comment on the roles of
phosphorylation in Biology.

« Description of phosphorylation as an addition of
phosphate.

«  Examples of phosphorylation in respiration to
include glycolysis, oxidative phosphorylation,
substrate level phosphorylation.

«  Examples of phosphorylation in photosynthesis to
include RuBP, GP, NADP, non-cyclic
photophosphorylation.

« Role of phosphorylation of ADP to store energy.

« Phosphorylation of lipids to make phospholipids and
their roles in membranes.

«  Addition of phosphates to help form the DNA
backbone / involved in phosphodiester bonds.

o Appreciation of the consequences of
phosphorylation such as activation of molecule for
further reactions.

Level Mark | Descriptor
0| No rewardable material
Demonstrates isolated elements of biological
1 1-3 | knowledge and understanding.

Provides little or no references to a range of
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Level

Mark

Descriptor

scientific idea, processes, techniques and
procedures.

Scientific arguments may be attempted, but fails
to link biological concepts and/or ideas in order
to support decision/conclusion. Limited attempt
to address the question.

46

Demonstrates adequate biological knowledge and
understanding with selection of some biological
facts/concepts to support an argument or
decision/conclusion being made.

Scientific reasoning occasionally supported
through the linkage of a range of scientific ideas,
processes, techniques and procedures.

Scientific argument is partially developed.
Attempts to synthesise and integrate relevant
knowledge with linkages to biological concepts
andjor ideas, leading to a notional scientific
argument or decision/conclusion.

7-9

Demonstrates comprehensive knowledge and
understanding by selecting and applying relevant
knowledge of biological facts/concepts to support
an argument or decision/conclusion being made.
Scientific reasoning supported throughout by
sustained linkage of a range of scientific ideas,
processes, techniques and procedures.

Scientific argument is well developed and logical.
Demonstrating throughout the skills of
synthesising and integrating relevant knowledge
with consistent linkages to biological concepts
and/or ideas, leading to nuanced and balanced
scientific argument or decision/conclusion based
on evidence.
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Question
Number

Answer

‘Additional Guidance

Mark

[0]

An answer the makes reference to
the following:

« sequence of {bases /
nucleotides} in DNA

« that codes for the {primary
structure / amino acid
sequence / polypeptide

ALLOW that codes for a
protein

)

Question
Number

Answer

‘Additional Guidance

Mark

(i)

A description that makes
reference to the
following

« tRNA molecules {transport
amino acids to the ribosome}

« tRNA molecule has an
anticodon that {binds to
/ recognises} a codon on the
MRNA

« each tRNA carries a particular
amino acid

ALLOW the amino acid on the
tRNA is determined by the
anticodon

3)
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Question [ Answer Additional Guidance Mark
Number
(iif) | A description that makes
reference to three of the
following:
«  {primary structure / sequence | ALLOW position of R groups
of the amino acids} determines | ALLOW determines tertiary
the folding (of the polypeptide) | structure
« forming a globular structure
« hydrophobic (R) groups located | ALLOW polar for
in the centre of the protein / hydrophilic / non-polar for
hydrophilic (R) groups located on | hydrophobic
the outside of the protein
3)

« water forms hydrogen bonds
with { protein / hydrophilic
groups}

ALLOW dipole-dipole /
hydrophilic

interactions (between
water and the protein)
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Question

A Mark
Number nswer =
[0} ‘The only correct answer is C two complementary organic bases
A s incorrect because there s not a deoxyribose molecule shown.
B is incorrect because there is not a mononucleotide shown
D s incorrect because there are not two mononucleotides shown (1)
Question
Answer Mark
Number
(i) ‘The only correct answer is C hydrogen
A s incorrect because a disulphide bond is not found between DNA molecules
B is incorrect because a glycosidic bond is not found between DNA molecules
D s incorrect because a peptide bond is not found between DNA molecules 1)
Question " i
o nswer art

(i

(1)





