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TOPIC 2

	Centre Number 
	12416 

	Candidate Number 
	

	Candidate forename 
	
	Candidate surname
	

	Class
	

	Teachers’ initials 
	



	Qu 
	Concept 
	Skill focus
	Total Mark
	Marks ach’d
	Traffic Light 
	*Follow up task completed

	1
	Gas exchange
	QWC
	6
	
	
	

	2
	Protein structure 
	QWC
	5
	
	
	

	3
	Membrane structure and transport
	Recall 
Application
	13
	
	
	

	4
	Enzymes 
	Calculation
Graph
	8
	
	
	

	5
	Enzymes
	Graph & Core Prac
	10
	
	
	

	6
	Cell membranes
	Core Prac
	12
	
	
	

	7
	Protein Synthesis
	Recall
	8
	
	
	

	8 
	Mutations and cell mem
	Application 
	12
	
	
	

	9
	DNA Replication
	Application
	7
	
	
	

	10
	Inheritance
	Analysis, Apply & recall
	
	
	
	

	11
	Genetic Screening & Gene Therapy
	Recall
Application
	10
	
	
	



*If the exam question has been traffic lighted as amber or red then you still need to work on this concept or skill area. You must follow this up by completing a task from below. Add the letter of the follow up task completed in the last column of the grid on your front page. Add the evidence in this booklet. 


Potential review tasks include (increase in difficulty as you go down):


A) Make notes on the concept of the question using a variety of different resources such as the various A-level textbooks in the library (not just the core SNAB textbook).

B) Complete a worksheet on the skill or concept such as a worksheet from the Biozone booklet in the library. SNAB also has workbooks available to buy.

C) Complete a Biological skills support sheet on the concept or skill from pearsonactivelearn.com

D) Find another exam question on this concept or skill using the Biology exam question database on Moodle (password is Biology). Then google Edexcel SNAB Biology A past papers.

E) Summarise the rules for answering a similar style of question using the examiners reports for exam questions on this concept or skill. Use the exam question database on Moodle as above to help you find the exam questions on this concept or skill and then find the examiner’s report for it.

F) Make your own exam question and mark scheme on the concept or skill. Use current mark schemes to help you.
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Q5 Enzymes
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Q6 Membranes
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Q7 Protein Synthesis
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Q8 Mutations and cell membranes 

Cystic fibrosis is a genetic disease caused by mutations in the CFTR gene. This disease can be classified according to the effect of the different gene mutations on the CFTR protein.
The table below shows the classification of cystic fibrosis.

[image: ]

(a)  For class I cystic fibrosis, suggest how a mutation in the CFTR gene could result in no CFTR protein being synthesised.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(b)  Class II cystic fibrosis results from the CFTR protein being located in the wrong place.
Describe the correct location for the CFTR protein.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(c)  The mutation causing class III cystic fibrosis results in a change in the primary structure of the CFTR protein.
Explain why this would result in the CFTR protein being mis-folded.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(d)  For class IV cystic fibrosis, explain why a faulty opening of the CFTR protein would affect the functioning of this protein.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(e)  For a person with class V cystic fibrosis, describe the effect of having smaller quantities of CFTR protein.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(f )  For class VI cystic fibrosis, suggest how the CFTR protein is broken down.
(2)
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................
      ..............................................................................................................................................

(Total for Question = 12 marks)



















Qu 9 DNA Replication
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Q10 Inheritance 
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Q11 Genetic Screening & Gene Therapy
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Q5 Enzymes {June 13}
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Q6 Cell Membranes {Q3Jan 12}
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Q7 Protein Synthesis {Q6 Jun 11}
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Q8 Mutations and cell membranes.
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Q9: DNA Replication {Q4 Jun11}
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Q10 Inheritance {Q7 Jun 09}
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Q11 Genetic Screening & Gene Therapy {Q5 Jan 12}
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3 The fluid mossic model describes thestructure and properties of cel membranes. ating ~

(2) The diagram below shows the structure of a cell membrane based on this model.
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(@) Explain how the propertes of molecule A contribute to the structure of the 5 tdting ~

cell membrane.
@

(6) Some proteins n the cell membrane are involved in active transport and
faciltated diffusion. Describe the role of proteins in these cel transport
mechanisms.

@

Active transport
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(@ Inan investigation into the propertie of the cell membrane, theproteins nthe

membranes of two cels, A and 8, were stained using diferent dyes. The proteins
of one cellwere sained green and the proteins of the other cel were stained red.
e cll were then fused (merged ogether) o form a singl cel.

“The diagram below shows the distribution of the proteins in the cell membranes

T
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e

() Describe the distribution of the proteins in this single cel after fusion.
@

(i) Describe how the results of this investigation can be explained by the fluid
mosaic model.

@

(Total for Question 3 = 13 marks)
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Atechnician investigated the effect of temperature on the rate of an enzyme-controlled
reaction. At each temperature, he started the reaction using the same volume of
‘substrate solution and the same volume of enzyme solution

Figure 2 shows his results

Figure 2

15 37°C
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‘Time ater start of reaction /s

0]2] - [T] Give one other factor the technician would have controlled

[1 mark]

[2] Calcuiate the rate of reaction at 25 °C.

[2 marks]
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6 Enzymes are biological catalysts made of protein.
(a) Proteins are chains of amino acids. In the space below draw the structure of one
amino acid.
®3)

(b) The graph below shows the effect of changing the enzyme concentration on the
initial rate of a reaction.
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(i) Explain the effect of changing enzyme concentration on the initial rate of
reaction.
(3)
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(ii) Describe an experiment that could be carried out to investigate the effect of
enzyme concentration on the initial rate of reaction.

(Total for Question 10 marks)
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3 One function of the cell membrane is to control which molecules can enter o leave
the cell.

‘The diagram below represents the structure of the cell membrane.
N\
\

Y Glycoprotein

7

A
\(‘35\‘{‘5 }Phosphonpud

Cholesterol

(@) For each of the statements below, put a cross [ in the box that corresponds to
the correct statement.

() The phospholipids form a bilayer because

the hydrophobic heads dissolve In the aqueous (water) environment
the hydrophobic heads move away from the aqueous environment
the hydrophobic tals dissolve in the aqueous environment
the hydrophobic tails move away from the aqueous environment

(i) The protein, labelled in the diagram, could be involved in
endocytosis
exocytosis
facilitated diffusion

phagocytosis

() The fuidity of the membrane is determined by the proportion of

cholesterol
glycoprotein
phospholipid

protein
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(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes. Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
pigment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed into a tube
containing 10 cm? of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded.

The procedure was repeated at five other temperatures.

The results of this experiment are shown in the table below.

Temperature /°C Colour of fluid
B pale pink
2 pale pink
42 pale pink
64 pink
87 dark pink
93 red

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.
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(©) A second student carried out a very similar experiment, using three samples of
beetroot at each temperature. She used a colorimeter to determine the intensity
of the colour of the fluid produced.

‘The results of her experiment are shown In the table below.

Temperature /¢ Intensity of colour of fluld / arbitrary units
sample 1 sample 2 sample 3

5 00 00 00

2 101 98 i

2 23 209 310

& 801 770 769

87 939 950 9.0

9 1000 1000 1000

() State two variables that both of these students must keep the same If their
esults are to be compared.

() Give two reasons why the results obtalned by the second student are more
reliable than those of the first student.
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(iii) In the first student’s experiment at 5 °C, the fluid was pale pink but the fluid
in the second student’s experiment was colourless.

Suggest an explanation for this difference.

(iv) Each of the students used their own results to describe the effect of
temperature on the permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ.

(Total for Question 3 = 12 marks)
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6 The sequence of amino acids in a polypeptide chain is determined by the sequence of

bases in DNA. This sequence of bases is used as a template to synthesise messenger
RNA (mRNA).

(a) Describe the structure of an amino acid.

(b) Describe how mRNA is synthesised.

-
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Three-letter codons of mRNA and the amino acids specified by the codons

AAU — CAU — GAU~ UAU—

AAC _[FAsparagine cac - Histidine GAC Asparatic acid A Tyrosine
AAA — . CAA — . GAA- UAA
AAG _Hysine cac I Glutamine A Glutamate UAG Stop
ACU — CCU — GCU UCU
ACC . Cccc . GCC . ucc .
ACA rThreonine A [ Proline GeA ™ Alanine UcA [ Serine
ACG -~ G - GCG- ucG-
AGU “Jserine CGU — GGU+ UG Cysteine
AGC — UGC-
e Arginine GGC | Glycine
CGA 9 GeA [ Y
AGA 7 prginine GG - GGG UGA— Stop
AGG 19 UGG— Tryptophan
AUU — UuU+ .
AUC  Hsoleucine CUU GUU+ uuc Phenylalanine
cuc . GUC .
AUA - — Leucine — Valine
CUA GUA
CcuG -~ GUG- UUAY Leucine
AUG —Methionine uuG-
The diagram below shows part of a messenger RNA molecule.

[T T T T T [T T[]
CCAUUCGCGGUU
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Place a cross X in the box next to the complementary sequence of bases
found on the strand of the DNA molecule, from which part of this mRNA
molecule was synthesised.

A GGTAAGCGCCTT
B GGUAACGCGGAA
C AACGGAUAUUGG
D AACGGATATTGG

Place a cross X in the box next to the sequence of amino acids found in the
polypeptide chain that is coded for by this part of the mRNA molecule.

A proline lysine alanine valine

B proline phenylalanine alanine valine

C glycine lysine arginine glutamine

D proline lysine alanine glutamine

Place a cross X in the box next to the final codon on this mRNA molecule if
GUU is the last codon for an amino acid.

AGU

ACU

UCA

O N @ >

UGA

(Total for Question 6 = 9 marks)
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Class Effect on the CFTR protein
I | CFTR protein s not synthesised.
Il | CFTR protein is mis-folded and is not found in the correct location.
W | CFTR protein is mis-folded and is found in the correct location, but does not
function properly.
IV | CFTR protein has a faulty opening.
V| CFTR protein is synthesised in smaller quantities than normal.
VI | CFTR protein breaks down quickly after it is synthesised.
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4 In the late 1950s, Meselson and Stahl performed some important experiments. These
experiments provided evidence to support the idea that new DNA was synthesised by
semi-conservative replication.

(a) Name an enzyme involved in DNA replication.

(b) Meselson and Stahl’s experiments involved growing bacteria in culture media
containing either heavy nitrogen (**N) or light nitrogen (**N). The DNA was then
extracted from the bacteria. The DNA was analysed as shown in the diagram
below.

Separating solution

Light DNA

Separating solution

Heavy DNA

Separating solution

-
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The table below summarises the three stages of Meselson and Stahl’s experiment

and their results.

Complete the table by drawing, in the appropriate boxes, diagrams of the DNA
molecules and mark the position and size of the DNA bands in the tubes.

Experimental stage

Stage 1

Bacteria grown for several
generations in culture
medium containing heavy
nitrogen

Stage 2

The bacteria from the end
of stage 1 were grown

for another generation in
culture medium containing
light nitrogen

Stage 3

The bacteria from the end
of stage 2 were grown for
one more generation in
culture medium containing
light nitrogen

Diagram to show the
strands in the DNA
molecules of the bacteria

Heavy
strands

Heavy
“strand

Light
~ strand

Position and size of DNA
bands in the tube of
separating solution

(Total for Question 4 = 7 marks)
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7 Albinism is a genetic trait resulting from the Inheritance of recessive alleles.

(@ () Distinguish between the terms allele and gene.

(i) Explain the meaning of the term recessive allele.

(b) The pedigree diagram below shows the inheritance of albinism in one family.

C ]

Susan Daniel
O remale
P
O O O [
Claire Lizzie Cara Jasjeet .
Albino female

®

Naveeda  Parveen

) Naveeda Is homozygous. Explain the meaning of the term homozygous
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(i) Susan is also homozygous. Name the members of this family who are
definitely carriers of albinism, giving reasons for your answer.
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(@) Albinism occurs in a number of different animals, including squirrels as shown in
the photograph below.

The incidence of albinism in squirrels is 1in 100 000 births, which is much lower
than the incidence of albinism in humans. Suggest why the incidence of albinism
in squirrels is lower than the incidence in humans, giving a reason for your answer.

w & I i & il I Sewxoos . @ED0 00

2092015 |





image25.png
) Jun 09 Unit 1 QP.pdf - Adobe Acrobat Pro

Fiie i View Document Commenis Forms Took_Advonced_Window Fely 5
&) crmie &) Comtine - ) Cotsorie - Sece S~ [E) Fome - [ Mot~ S Cormer -

= & o2k &Y

100% ~ ] Fina 5

(d) Individuals with albinism are unable to produce the pigment melanin. This can be
due to the absence of the enzyme tyrosinase. The diagram below shows the role
of tyrosinase in melanin production.

tyrosinase

Tyrosine dihydroxyphenylalanine —» Melanin

Explain why melanin cannot be produced in the absence of the enzyme
tyrosinase.

(Total for Question 7 = 12 marks)
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5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis.

(a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick (v) in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

Statement
Method of Screening
screening performed during | o!1s emeved from
pregnancy Y

Preimplantation
genetic diagnosis

Prenatal genetic
screening

(b) () Name one method of prenatal genetic screening.

(ii) Discuss either one ethical issue or one social issue relating to the use of this
method of prenatal genetic screening.
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(c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders.

(i) Suggest how patients with cystic fibrosis could be treated using gene therapy.

(Total for Question 5 = 10 marks)
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Question | Answer Mark

Number

*2 g of technical terms must be

(a)QWC | correct and the answer must be organised in a
logical sequence)

1. (gas exchange) occurs through the {cell
membrane / phospholipid bilayer} ;

2. idea that the membrane is thin ; I
3. oxygen enters cell (from water) / eq ;
4. carbon dioxide leaves cell (into water) / eq ;

5. {02/ oxygen / CO; / carbon dioxide} are
{small / non-polar} (molecules) ;

6. reference to diffusion ;

7. {reference to / description} (suitable)
concentration gradient ;

8. reference to large surface area (to volume

ratio) ;
@

Question | Answer Mark

Number

2(b) 1. reference to diffusion (in the cytoplasm) ;

2. through the cytoplasm / description of part of
cytoplasm / eq ;

3. down a concentration gradient (in the
cytoplasm) / eq ;
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3. Only one DNA strand acts as template; i
] 4. RNA nucleotides attracted to exposed bases;
I8 5. (Attraction) according to base pairing rule;
A 6. RNA polymerase joins (RNA) nucleotides

together;
7. Pre-mRNA spliced to remove introns;

11.2 1. Polymer of amino acids; 5 max
2. Joined by peptide bonds;
3. Formed by condensation;
4. Primary structure is order of amino acids;

5. Secondary structure is folding of polypeptide 5. Accept alpha
chain due to hydrogen bonding; helix/pleated

6. Tertiary structure is 3-D folding due to hydrogen sheet

bonding and ionic/disulfide bonds;

7. Quaternary structure is two or more polypeptide
chains;

11.3 1. Hydrolysis of peptide bonds; 4

2. Endopeptidases break polypeptides into
smaller peptide chains;

3. Exopeptidases remove terminal amino acids;

4. Dipeptidases hydrolyse/break down dipeptides
into amino acids;
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Active transport:

1. idea that molecule {binds / fits into} {protein
1 carriers} ;

2. idea that {protein / carrier} changes shape ;

3. (molecules move) against a concentration
gradient / eq ;

4. reference to use of {ATP / energy} ;
[Submax 2 marks]

Facilitated diffusion:

5. reference to proteins as {channels / gates /
pores / carriers} ;

6. idea that {channels can open or close /
carriers change shape} ;

7. for {large / polar / charged} molecules (to
pass through membrane) ;

8. (molecules move) down a concentration max
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[Submax 2 marks]
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Number
300
1. idea that {phospholipids / molecule A} allow
{fluidity / movement/ eq} ;
2. idea that {fluidity / movement / eq} allow
membranes to fuse;
3. idea that {fluidity / movement / eq} allows max
protein to {move / intermingle / eq} ; @
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6 (a) Diagram clearly showing:
1. central carbon with {R / H / eq} and H attached by single bonds | 1. Must show C, H and R or a plausible R
; aroup
2. {NH2 / NH3" } attached to carbon by single bond ; 2. and 3 ACCEPT groups attached to a central
C that is not shown (chemical notation)
3. {COOH / COO" } attached to carbon by single bond ; ACCEPT groups written wrong way round
e.g. C-HN
NOT incorrect bonding within groups e.g.
C=0OH
ACCEPT if correct group attached to wrong
molecule e.g. glucose
(3) Exp
uestiony Answer Additional Guidance Mark
Number
IGNORE increases the rate of the
6 (b) (i) reaction

5.

. idea that enzymes reduce activation energy ;
. reference to active sites (of enzyme) ;

. reference to effect on collisions between enzymes and

substrates / enzyme substrate complexes / eq ;

. idea of number of active sites occupied ;

(levels off when) substrate becomes

1. Accept ‘decreases energy needed for
reaction’, provides an alternative
reaction pathway

4. ACCEPT below 6a.u. all sites
occupied OR above 6 a.u. not all
occupied

(3) Exp
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Additional Guidance

idea of a range of concentrations of enzyme (at least
5);

idea of substrate concentration not limiting ;

reference to mixing ;

. description of how to measure dependent variable

with time ;

. description of how to measure the initial rate of

reaction ;

reference to an appropriate named controlled
variable ;

reference to {replicates / repeats} at each enzyme
‘concentration ;

control {described / used as comparison} ;

4.and 5. Must relate to reaction / enzyme
named

5. ACCEPT clear indication of rate measured
s00n after mixing, plot and calculate rate from
linear part of graph

NOT time taken for all substrate to be converted
but could get Mp4

6. ACCEPT e.g. pH, temperature, volume,
concentration of substrate

7. IGNORE repeat for other concentrations
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3 (a)(ii)
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3 (a)
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3(b)

1. an increase in temperature increases the
permeability / q ;

2. idea of change in {colour / permeability}
related to {42 °C / 64°C}
OR no change up to 42 °C ;

Question
Number

Answer

3(a)()

“Any two frol

1. reference to pre-treatment e.g. rinsing method

2. {size / mass / surface area / volume / shape}
of beetroot ;

3. beetroot storage conditions / eq ;
4. {same / type / species / eq} bestroot ;
5. {age of beetroot / storage time} ;

6. (incubation) time / eq ;

7. {volume / concentration / eq} of {water /
solution}(added to beetroot) ;

8.pH;
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3(c)(ii)

1. reference to repeats / replicates / eq ;

2. idea that (colorimeter / readings) are
{objective / quantitative / not qualitative / more
accurate / provide numbers / more precise /
measured not judged / eq} ;

Question
Number

Answer

3(e)(iii

1. (pink colour due to) {pigment / dye /betalain /
eqy ;

2. idea that this is released when {cells / vacuoles/
membranes} are damaged ;

3. and had not been washed off / eq ;

ACCEPT converse argument when clear

Question
Number

Answer

3(c)(iv)

idea that the second experiment shows that the
permeability increases between {5 / 22} °C and 42
°C /in first experiment 5°C has an effect / eq

OR
idea that the second experiment’s results are
quantified ;
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1. presence of amine group /eq ;
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. (RNA) (mono)nucleotides {line up against

/ attach / eq} to one (DNA) { strand /
template / eq} ;

4. reference to complementary base pairing
(between DNA and (mono)nucleotides) ;
5.

reference to {(mono)nucleotides joining
together / formation of phosphodiester

bonds} ;
6. correct reference to condensation reaction
7. correct reference to named enzymes
involved / eq ;
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MRNA detaches (from DNA) / eq ; (O]
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4(a)

(DNA) { polymerase / helicase / ligase} ;

1)

Question
Number

Answer

Mark

4(b)

Stage 1

1. only one bond drawn in lower half of tube

Stage 2

2. one only bond drawn (higher than the one
drawn in stage 1) ;

Stage 3
Diagram
3. {1/ 2} molecules shown with one light and
one heavy strand ;

4. {1/ 2} molecules shown with two light
strands;

Test tube
5. 2 bands shown in roughly correct position
(middle to upper half of test tube) ;
6. bands should be of (roughly) equal width ;

[consequential error from stage 2 should apply for
both marking points 5 and 6]
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7(a)(i) 1. an allele is the {different form / eq} of a gene
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2. agene is {a section of DNA / sequence of
bases} that codes for a {polypeptide / eq}
/occupies a particular {locus / eq} ona
chromosome / eq ; @
Question Answer Mark
Number
7(a)(ii) (allele) that is only expressed (in the phenotype of an
organism) if the dominant allele is not present / eq; | (1)
Question Answer Mark
Number
7(b)6i) alleles (of a particular gene) are the same / eq ; o)
Question Answer Mark
Number
7(b) (i) 1. Cara and Jasjeet ;
2. {Naveeda / one child} is an albino so must
have inherited an albino allele from each
parent / eq;
3. Daniel ;
4. Cara must have inherited the albino allele
from her father (as Susan was an unaffected
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7() . idea that {fewer albino squirrels survive /
squirrels may not breed so frequently} ;

. a suitable reason given (e.g. more predation,
less camouflage) ;

. idea of {frequency of albinism allele in squirrel
(population) is lower / chances of two
squirrels with the allele less likely to mate} ;

. comment on the lower mutation rate (in
squirrels) ;

Question Answer
Number

7(d) . idea that dihydroxyphenyalanine cannot be
synthesized from tyrosine if tyrosinase is
absent ;

idea that precursor of melanin is
dihydroxyphenylalanine / melanin only made if
DHPA present ;

enzymes are (substrate) specific therefore no
other enzyme will breakdown tyrosine /
tyrosine does not breakdown on its own ;
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Question | Answer Mark
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. reference to using {alleles a) coding
for the CFTR {protein / channel} ;

. reference to introducing the {alleles / genes
eq} into the c:

. of the {lungs / pancreas / reproductive tracts /
eq};

. that produce mucus / eq ;
g2 {v named v

. credit suitable delivery mechanism e.g. nebuli

7. idea that treatment needs to be repeated (due to
cell replacement) ;
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2 Anamoeba is a single-celled organism that lives in water. Gas exchange in an [4 marks]
amoeba occurs between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope.

Cell membrane

Magrification x800
Dr Jeremy Burgess / Science Photo Library

*(a) Using the information shown in the photograph and your own knowledge,
suggest how gas exchange occurs in an amoeba.

breathe out

| A, B and C. Group A had healthy lungs. Groups B and C had different lung conditions
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(b) Suggest how oxygen passes from the cell membrane into the centre of an
amoeba.
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1]1] . [2] Describe the structure of proteins
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