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TOPIC 6
	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
	DNA profiling 
	Application and QWC
	12
	
	
	

	2
	DNA profiling 
	Synoptic
	10
	
	
	

	3
	Non-specific immune response 
	Application
	13
	
	
	

	4
	Specific immunity
	Application
	9
	
	
	

	5
	Specific immunity 
	Application 
Synoptic
	13
	
	
	

	6
	Viruses and bacteria
	Application, data analysis
	10
	
	
	

	7
	Antibiotics 
	Application, QWC
	10
	
	
	

	8
	Antibiotics
	Application, investigative
	10
	
	
	

	9
	HIV
	Application 
	12
	
	
	

	10
	HIV
	Application, QWC 
	11
	
	
	

	11
	TB
	Application, synoptic
	13
	
	
	

	12
	HIV and drugs
	Application,
Numeracy
	12
	
	
	

	13
	Forensic entomology
	Application, data analysis
	10
	
	
	

	14
	Rigor mortis 
	Application
	7
	
	
	

	15
	Temp and time of death
	Data application
	9
	
	
	



*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. 



















Q1.
 
The Atlantic tomcod is a fish found in the rivers of North America.
The photograph below shows an Atlantic tomcod.

[image: ]

Atlantic tomcod in the Hudson River are able to survive high levels of polychlorinated biphenyls (PCBs). PCBs enter the water from industrial processes.
One group of scientists identified a mutation in the DNA of these fish. They found that the AHR2 gene had six bases missing. This mutation was rarely found in Atlantic tomcod in the unpolluted St. Lawrence River.
(a)  Suggest how scientists in other countries learnt of these findings.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

*(b)  (i)  Describe how the DNA and protein of Atlantic tomcod from the Hudson River could be compared with the DNA and protein of Atlantic tomcod from the St. Lawrence River.
(6)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(ii)  Suggest one similarity in the DNA of the Atlantic tomcod from these two rivers.
Give an explanation for your answer.
(2)
 ............................................................................................................................................. 
 .............................................................................................................................................  ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(iii)  Suggest one difference in the protein of the Atlantic tomcod from these two rivers.
Give an explanation for your answer.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
  
(Total for question = 12 marks)
Q2.
 
During DNA profiling, the polymerase chain reaction (PCR) can be used to amplify a sample of DNA.
The diagram below shows how substances X, Y and Z are involved in the PCR. It also gives the temperature treatments T1, T2 and T3 at various stages.

[image: ]

(a) Name substances X, Y and Z.
(3)
Substance X ......................................................................................................
Substance Y ......................................................................................................
Substance Z ......................................................................................................

(b) Place a cross [image: ] in the box next to the correct statements for treatments T1, T2 and T3.
(3)
(i) Treatment T1
[image: ]  A  heated to 90-95 ºC
[image: ]  B  heated to 75 ºC
[image: ]  C  cooled to 55-60 ºC
[image: ]  D  cooled to 4 ºC

(ii) Treatment T2
[image: ]  A  heated to 90-95 ºC
[image: ]  B  heated to 75 ºC
[image: ]  C  cooled to 55-60 ºC
[image: ]  D  cooled to 4 ºC

(iii) Treatment T3
[image: ]  A  heated to 90-95 ºC
[image: ]  B  heated to 75 ºC
[image: ]  C  cooled to 55-60 ºC
[image: ]  D  cooled to 4 ºC

(c) Suggest reasons for each of the following.

(i) DNA polymerase from human sources is not suitable for use in a PCR machine.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii) Species of plants cannot be identified from woody (xylem) material using PCR and DNA profiling.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(Total for question = 10 marks)
Q3.
 
Histamine and the proteins interferon and lysozyme are involved in the non-specific responses to infection.
(a) (i) Describe how the production and action of interferon differs from the production and action of lysozyme.
(3)
 ............................................................................................................................................. 

 ............................................................................................................................................  ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii) Suggest why the protein structure of lysozyme is important to the way in which it acts against pathogens.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(b) Following a bite by an insect, the area around the bite may show signs of inflammation as histamine is released.
(i) Explain why an insect bite, which breaks the surface of the skin, may lead to inflammation around the injury.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii) In order to reduce inflammation, a cream containing antihistamines might be applied to the skin, around an insect bite.
Suggest why applying this cream might be better than taking tablets containing antihistamines.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(Total for question = 13 marks)



Q4.
 
The human body responds to infection by bacteria in a number of ways.
The non-specific response includes phagocytosis and lysozyme action, which can be followed by the specific immune response. The specific immune response requires antigen presentation by macrophages.
(a)  Explain how phagocytosis and lysozyme action lead to antigen presentation by macrophages.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(b)  Explain how macrophages present antigens to T helper cells.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(c)  There is an 'evolutionary race' between some bacteria, such as Mycobacterium tuberculosis (TB), and their hosts.
Suggest how this could affect antigen presentation to T helper cells. 
Give an explanation for your answer.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
  
(Total for question = 9 marks)



Q5.
Bacteria and viruses can cause human diseases.

(a)  Distinguish between the structure of bacteria and viruses
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(b)  Infection with a bacterium can result in the development of active immunity to that bacterium. This results in the production of antibodies by plasma cells.

(i)  Describe how infection with a bacterium results in the production of plasma cells.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(ii)  Explain how antibodies help a person to recover from an infection.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(iii)  A person who has had an organ transplant has to take immunosuppressive drugs. This prevents the immune system from destroying the organ transplant. Some of these drugs work by inhibiting the production of cytokines.

Suggest what effect these drugs could have on a person infected with a bacterium or a virus.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(Total for Question = 13 marks)

Q6.
 
(a) The table below gives some of the features of bacteria and viruses.
Place one tick ([image: ]) in each row to indicate whether the feature is found in bacteria only, viruses only or both bacteria and viruses.
(3)
[image: ]

(b) In human populations, the bacterium, Helicobacter pylori, is associated with the development of severe chronic atrophic gastritis (SCAG) in the stomach. SCAG is the first step that can lead to the most common form of stomach cancer.
The table below shows the reported new cases of stomach cancer in 2006 in the UK.
The mean rate of stomach acid secretion for each age group is also shown.
[image: ]

(i) Suggest why patients with SCAG may be given antibiotics as part of their treatment.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

*(ii) Using the information about SCAG and the data, describe and suggest explanations for the trends shown in the table.
(5)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(Total for question = 10 marks)
Q7.
 
Blood infection caused by the bacterium, methicillin-resistant Staphylococcus aureus (MRSA), has become a major concern in hospitals. This infection can be difficult to treat due to increasing resistance of MRSA to bacteriostatic and bactericidal antibiotics.
(a) Explain what is meant by the terms bacteriostatic antibiotic and bactericidal antibiotic.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(b) The graph below shows the occurrence of MRSA infection in four hospitals, A, B, C, and D for the period from April 2001 to March 2005. The rate of MRSA infection in each hospital during each six-month period was recorded.
[image: ]
Compare the rates of MRSA infection in hospital A with those in hospital B.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 


(c) MRSA is present on the skin of approximately 1 in 3 of all patients entering hospitals for treatment.
(i) Describe the most significant difference between the rate of MRSA infection in hospital D compared with those of the other three hospitals.
(1)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii) Suggest why the rate of MRSA infection in hospital D differs from the rates in the other hospitals.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(Total for question = 10 marks)

[image: ]Q8.


[image: ]

[image: ]





Q9.

Infection with human immunodeficiency virus (HIV) can lead to the condition known as AIDS. In this condition, part of the immune system is destroyed.
(a) The genetic material in HIV consists of two strands of RNA.
Place a cross [image: ] in the box next to the term used to describe each of the sub-units in a molecule of RNA.
(1)
[image: ]  A  amino acid
[image: ]  B  inorganic phosphate
[image: ]  C  nucleotide
[image: ]  D  saccharide


(b) (i) Name two types of cell that HIV enters in the immune system.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(ii) Explain how HIV is able to enter these cells.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(iii) Describe the sequence of events following infection of these cells by HIV, that may lead to the death of the patient.
(6)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
(Total for question = 12 marks)




Q10.
 
Anti-viral drugs have been developed to treat patients infected with Human Immunodeficiency Virus (HIV).
The diagram below shows the structure of HIV.

[image: ]

(a)  A glycoprotein has a carbohydrate attached to a protein molecule. 
Describe the three-dimensional structure of a glycoprotein.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(b)  Some anti-viral drugs prevent HIV entering the host cells.
Suggest how these anti-viral drugs could prevent HIV entering the host cells.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

*(c)  Describe how the enzymes shown in the diagram are involved in HIV infection.
(5)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
  
(Total for question = 11 marks)



Q11.
Human diseases can be caused by many different types of organism, such as bacteria and viruses.

(a)  Give two differences between the genetic material of bacteria and viruses.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(b)  Tuberculosis (TB) is caused when droplets, containing the bacterium Mycobacterium tuberculosis, are inhaled into the lungs.

In the lungs, large numbers of the bacterium are formed rapidly. These can be ingested by macrophages. Eventually, tubercles (tissue masses), containing dormant bacteria inside macrophages, may form.

(i)  Describe how macrophages ingest the bacteria.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(ii)  Suggest why treatment with antibiotics may not be effective against the dormant bacteria in the tubercles.
(2)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(iii)  TB can be prevented by vaccination. Explain how a person can develop artificial active immunity following vaccination.
(3)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(c)  In a person with TB, the dormant bacteria in tubercles may be activated after several years. The bacteria multiply rapidly, resulting in severe lung damage.

The bacteria are released from the tubercles. These bacteria can inhibit the activity of T cells and infect other organs.

Explain why the activity of these bacteria and the inhibition of T cells means that a person may quickly develop severe symptoms leading to death.
(4)
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 
 ............................................................................................................................................. 

(Total for Question = 13 marks)
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13.	The graph below shows the growth of two species of fly larvae on a dead body. The temperature was kept at 22 °C.
[image: ]
(a)(i)	Give one factor, other than temperature, that could affect the growth of insect larvae on a dead body.
...........................................................................................................................(1) 
(ii)	Suggest and explain reasons why the time since death that larvae first appear on a body is different for each species.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
............................................................................................................................(4)
(b)	The growth of the larvae is affected by temperature as shown in Table 1. The effects of temperature are given as the number of days ahead (+) or behind (–) their development at 22 °C.
	Table 1
	
	Effect on development / days

	Temperature / °C
	House fly
	Flesh fly

	12
	–4
	–4

	27
	+1
	+1.5


Two dead bodies were found at the same address and evidence was needed to decide whether they died at the same time. One was found in a boiler room with a temperature of 27 °C and the other was found in an outside shed where the temperature was 12 °C.
Insect larvae from both bodies were collected, identified and measured. The results are shown in Table 2.
	Table 2
	
	Mean length of larvae /mm

	Site of body
	House fly
	Flesh fly

	Boiler room
	23
	45

	Shed
	6
	23


(i)	Use the information in the graph, Table 1 and Table 2 for flesh fly larvae to estimate the time of death for the body in the boiler room. The estimate using house fly larvae has been done for you.
	
	Length /mm
	Suggested
time since
death at
22 °C / days
	Adjustment for
27 °C / days
	Estimated
actual time
since death
/days

	House fly
	23
	9
	1
	8

	Flesh fly
	
	
	
	


(ii)	Use the measurements of larvae from the body in the shed to provide evidence that the two deaths occurred at approximately the same time.
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................
...........................................................................................................................(3)(Total 10 marks)







[image: ]14




[image: ]


15.	Forensic scientists use several different types of evidence to estimate the time of death of a body.
(a)	Place a cross [image: ] in the boxes next to the two types of evidence that could be used by a forensic scientist to estimate the time of death of a body.
[image: ]	A	Degree of muscle contraction
[image: ]	B	Length of fingernails
[image: ]	C	Signs of decomposition
[image: ]	D	Skin pigmentation					(2)
(b)	The core temperature of a body can also be used to estimate the time of death. This can be recorded by measuring the temperature of the rectum.
The table below shows the mean core temperature, measured at 2-hour intervals after death, using data from a large number of bodies. The standard deviation from each of the means is also shown.
	Time after death
/ hours
	Mean core temperature
/ °C
	Standard deviation from
the mean / °C

	2
	36.7
	0.9

	4
	36.0
	1.1

	6
	35.3
	1.3

	8
	31.3
	1.5

	10
	29.6
	1.7

	12
	28.1
	2.0

	14
	26.7
	2.3

	16
	25.5
	2.6

	18
	25.0
	2.9

	20
	23.6
	3.1

	22
	22.8
	3.3

	24
	22.3
	3.4

	26
	21.8
	3.4




Explain what the data indicates about the reliability of using core temperature to estimate the time of death.
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................
.....................................................................................................................................(4)

(c)	Suggest three factors that could influence the rate at which a body cools after death.
1 ....................................................................................................................................
2 ....................................................................................................................................
3 .....................................................................................................................................(3)
(Total 9 marks)
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6 (a) Describe the action of bactericidal and bacteriostatic antibiotics
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(b) The resistance of one type of bacteria to a range of different antibiotics was investigated.

A lawn of bacteria was prepared by spreading a suspension of the bacteria over
the surface of agar. Paper discs that had been soaked previously in different
antibiotics were placed on top of the bacteria. The antibiotics were all the same
concentration. The culture was incubated for 48 hours.

The diagram below shows the appearance of the culture after incubation.

® zone of
inhibition
disc soaked
in antibiotic © ®
© Tawn of
bacteria

Key:
C=chloramphenicol
E=erythromycin
G=gentamycin

P = penicllin

Explain why these results indicate that the bacteria must be Gram positive.
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(©) Plasmids with genes for resistance to antibiotics are widely used in gene technology.
‘These plasmids are used to create recombinant bacteria.

Explain how culturing could be used to obtain recombinant bacteria.

(Total for Question 6 = 10 marks)
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9 The Human Immunodeficiency Virus (HIV) causes an infection called Acquired
Immune Deficiency Syndrome (AIDS).

‘The virus attacks T helper cells in the body and eventually leads to death, usually as a
result of opportunistic infections.

‘The graph below shows changes in the T helper cell count and in the amount of viral RNA in
 person during a period from initial HIV infection to death.

plasma

Numberof T helper cells / cells m
Amount of viral RNA / cm

0 6912 1234567809101112
Weeks Years

(@) Calculate the percentage change in viral RNA from week two to week six.
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(b) Analyse the data to explain the changes in the T helper cell count from initial HIV
infection until death
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(©) The HIV virus contains an enzyme called reverse transcriptase. This enzyme uses
the viral RNA 5 a template to synthesise a single strand of complementary DNA
in the host cell.

(i) A sequence of bases in a section of RNA from HIV is UCCCCAGCG.
Which of the following shows the correct sequence of bases i the single
strand of complementary DNA made using reverse transcriptase?
UCCCCAGCE
AGGGGTCGC
AGGGGUCGC

0Ooao
R

O D TcceeTeae

i) Describe how other enzymes convert the complementary single strand of
DNA into 2 double strand of DNA in the host cell.

(d) There are drugs that can be taken to reduce the reproduction of HIV.

Explain why a patient s usually given several different drugs at the same time.

(Total for Question 9 = 12 marks)

™
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Question | Answer Mark
Number
(a)
1. {scientific / peer reviewed}
{papers / journals / magazines /
article} ;
2. (scientific) {conferences / lecture
/ forums} ;
3. media reports ; 3. e.g. TV, radio.
newspaper ' internet [ (2)
Question) Answer Mark
Number
*(b)Gi (QWC - spelling of technical terms. QWC focussing on

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

spelling
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1. idea of using proteomics (to
study protein);

Any 5 from :

2. idea of using DNA {profiling /
fingerprinting} (to study DNA) ;

3. idea of obtaining {tissue / cell}
sample from tomeod ;

4. multiple copies of DNA made /
eq;

5. using {PCR / polymerase chain
reaction} ;

6. ref to restriction {enzymes /
endonucleases} to produce DNA
{fragments / eq} ;

7. reference to (gel) electrophoresis

8. idea of {loading / eq} the DNA
onto the {gel / named gel};

9. idea that an {electric current /
charge} is applied ;

10. reference to use of {dye /
fluorescent staining / UV light
/Southen blotting / gene probes |
radioactive labelling / eq}:

4. IGNORE refs to
amplification,
large amounts

8. e.g. agarose,
agar

9. ACCEPT apply
potential
difference

(6)
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Question

Addi

Number Anmwer Guidance s
(b)1 . same number of chromosomes ; 1. ACCEPT both
contain AHR2
idea that the mutation affected the | gene
sequence of DNA ;
oR
. idea that (all / most of) the {bands /
eq} are the same (size / position /
width) ;
. idea that only {a small region of )
DNA / the AHR2 gene} is affected ;
Answer Mark
. a protein with a different 1. ACCEPT two
{structure / amino acids / AAs missing
function} / eq ;
idea that the mutation wil affect 2.e.9.two @)

the DNA ;

codons missing
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Number
(@)
Substance X = (DNA)primer(s) ;
Substance Y = (mono)nucleotide(s) ;
Substance Z = DNA strand(s) ;
3)
Question [ Answer Mark
Number
®)() A
(1)
Question | Answer Mark
Number
)i [ C;
(1)
Question | Answer Mark
Number
(b)(iii) | B;
(4]
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Question | Answer Mark
Number
©0) 1. Idea that human enzymes will not work at {high /

these/ above 37°C e} ;

2. reference to {denaturation /change in shape of
active site}(at temperatures in PCR) ;
@
Guestion | Answer Mark
Number
©0)

1. (xylem / wood) made of dead material / has no
{living material / cytoplasm / cell contents / nuclei
/ mitochondria} / eq ;

2. no {DNA / nucleic acid} present / eq ;

2)
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Question | Answer Additional guidance Mark:
Number
[O]0] Piece together throughout

1. idea that interferon involved in
viral infections, lysozyme affects
bacteria;

2. idea of interferon produced by
infected cells, lysozyme present in
{secretions / phagocytes /
neutrophils / macrophages / eq };

3. interferon {inhibits / eq}
{replication / eq} of viruses,
lysozyme {kills / destroys}
bacteria;

Accept lysosome
throughout
Ignore pathogen
throughout

2. Accept named secretion
{produced / released}

3. Accept a reference to
lysozyme destroying cell
walls

(3)
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Question
Number

Answer

Additional guidance

Mark

(a) i)

1. reference to (lysozyme) is an
enzyme ;

2. idea that {proteins / active sites /
enzymes} have a specific shape ;

3. idea that lysozyme acts on cell wall

4. of bacteria ;

Accept lysosome in this
context

(4)





image110.jpeg
Question | Answer Additional guidance Mark
Number
(b)(i) 1. reference to histamine released as

a result of damaged {tissue /
cells} ;

. (histamine released from)

{basophils / mast cells / platelets}

detail of effect of histamine e.g
arterioles dilate, vasodilation,
increased blood flow, capillaries
more permeable ;

named effect of inflammation e.g.
{oedema / swelling /redness /
heat / pain / eq} ;

2. Accept white blood cells,
macrophages and
neutrophils

4. Accept raises
temperature

(3)





image111.jpeg
Question [ Answer ‘Additional guidance Mark:
Number
(b)(i . idea of (only) {a local reaction

produced / histamines produced
around bite area} ;

. idea that cream {has been applied

to actual site of production of
histamine } ;

. idea of {effect / treatment / relief /

eq} {more rapid / immediate / eq

. idea of higher concentration of

antihistamine at site ;

. idea that the antihistamines will

not be {digested (by enzymes) /
destroyed (by acid / enzymes) /
ea};

. idea that tablets may lower

immune response generally / lead
to side-effects :

2-6 Accept converse

(3)
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Question
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Answer

Additional Guidance

Mark

(a)

idea that {bacteria
/ pathogen / virus
/ eq} have to be
taken into
macrophage / eq ;

idea of fusion of

{phagosome / eq}
with lysosome ;

idea that {bacteria/
pathogen / virus / eq}
are {digested / broken
down / eq} (by
enzyme) ;

credit named
enzyme other than
lysozyme ;

idea that part of
the {bacteria/
pathogen / virus /
eq} has to be on
{membrane /
(outer) surface}
(of the
macrophage) ;

1. IGNORE phagocytosis
unqualified

2. ACCEPT phagocytic
vesicle

3. IGNORE destroy / killed

4. e.g. protease

5. ACCEPT antigen / protein

(4)
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Question

Additional

Number LYy Guidance | M2k
(b)

idea of macrophage {binding/ eq} to T

(helper) {cell / lymphocyte} ;

reference to {MHC / major

histocompatibility complex } (on

macrophage) ;

(2)

reference to CD4 (receptor on T cell) :
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Question
Number

Answer

Additional
Guidance

Mark

()

idea that a mutation has occurred
(in the DNA) ;

idea that there is a change in
{antigen /outer surface / cell wall /
slime layer} (of bacteria) ;

idea that memory (T) cells will not
recognise the (new) antigen ;

idea that another (primary)
immune response needed e.g.
(new) antigen needs to be
presented (to the T helper cell) ;

to activate (another) population of T
(helper) cells / eq ;

idea that {phagocytes /
macrophages} unable to
{recognise / engulf / phagocytose /
digest / destroy / eq} the
{Mycobacterium tuberculosis /
bacteria} ;

idea that antigen presentation is
not possible ;

1. NOT a
mutation of
the antigen

3)
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Question
Number

Answer

Additional Guidance

Mark

®)

reference to humoral (immune) response ;

reference to {phagocytosis / eq) by
{phagocytes /named phagocyte) ;

reference to macrophages as { antigen-
presenting cells/ APCS} (to T helper cells) ;

reference to B cells as { antigen-presenting
cells / APCS) (to itsel)

idea that T helper cells release cytokines for B
cell {activation / stimulation]: ;

idea of B cells (forming clones / dividing
/ea) (to form B effector cell) ;

reference to {diferentiation of 8 cell Into
plasma cells / formation of plasma cells
from B cells) (subsequent to cloning)

2. Accept dendritic cells / Langerhans cells /
B cells

3 Accept dendritic cells / Langerhans cells

4. Accept antigen binds to B colls

6. Not to form plasma cells

@)
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Question
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Answer

Additional Guidance

Mark

®)Gi)

reference to {opsonisation / antibodes bind
to bacteria / e}

(a5 a result) enhancing phagocytosis / eq ;

reference to {immobilisation / agglutination /
20 (of bacteria) ;

idea of antibodies neutralising toxins / €q ;

1. Not reference to kiling bacteria

2. Accept casier, better

@
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Question | Answer Mark
Number
(@
Feature Bacteria | Viruses | Both
only only bacteria
and viruses
Nucleic acid v
Cytoplasm v
Protein v
capsid
1 k each t 5
mark each correct row ; @
Question | Answer Mark
Number
®6) 7. idea of (SCAG is) caused by {a bacterium /

bacteria] ;

2. antibiotics {kill / stop reproduction / eq} of
bacteria / are {bactericidal / bacteriostatic} ;

)
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Question | Answer Mark
Number

*(B)() | Spelling of technical terms must be correct and the

QWC | answer must be organised in a logical sequence

1. as age increases, acid secretion decreases / eq ;

2. as age increases (above 30) , stomach cancer
increase / eq ;

3. as acid secretion decreases (below 120), stomach

cancers increases / eq ;

4. idea that the {higher age groups (51+) have low

acid and high cancer / lower age groups (up to 30)

have high acid and low cancer} ;

5. Idea of {acid / low pH} (in stomach) kills {bacteria

/ Helicobacter} ;

6. reference to development of SCAG {inhibited /

prevented / eq} (by low pH / more stomach acid) ;

7. idea of age affects the immune system ;

8. idea that the older you are acid-producing cells are

less effective e.g. fewer acid-producing cells /
cancer cells replace the acid-producing cells ;

9. idea that {acid / low pH} destroys cancer cells ;

10. idea that mutations (leading to cancer) more likely

to occur with age ;

5
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Question

Answer Mark
Number
(@ 1. idea of antibiotic is used to {control / kill /
prevent reproduction of / eq} bacteria ;
2. bacteriostatic prevent {reproduction / division /
multiplication / growth / eq} of bacteria;
3. bactericidal {destroy / kill / eq} bacteria ; (3)
Question Answer Mark
Number
(b) 1. idea that both more or less the same at {start /
end} ;
2. idea that B is higher than A most of the time ;
3. Brises and then falls and A falls and then rises /
eq;
4. ref to both falling after April 04 / eq;
maximum
5. comparative use of figures ; ®)
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Question Answer Mark
Number
()G} D {has the lowest rate of MRSA infection

(throughout) / is consistent / has less fluctuation} /
eq;

1)
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Question Answer Mark
Number
(c)(ii) 1. D has {stricter / eq} hygiene practices / eq ;

2. ref to hand washing regimes for {doctors / nurses
/ medical staff / visitors} ;

3. particularly when dealing with open {wounds /
eq} /eq;

4. ref to wearing suitable clothing ;
5. ref to antiseptic (solutions) readily available ;

6. named antiseptic e.g. gels, pastes, alcohol rubs ;

7. ref to {isolation of suspected cases / screening of
admissions} / eq ;

8. D {controls / monitors} use of antibiotics / q ;

9. fewer {patients / visitors} passing in and out ;

maximum

3)
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Question | Answer Mark
Number
() c; )
Question | Answer Mark
Number
(b))

1. {T helper / CD4 (positive)} (cell / lymphocytes) ;

2. phagocytic cells e.g. macrophages, dendritic cell ;

@)

Question | Answer Mark
Number
(b))

1. reference to (HIV) binds to (CD4) receptors on cell
(surface) ;

2. ref to CD4 (receptors on cells) ;

3. reference to {glycoprotein / gp120} on virus (surface) ;

4. reference to fusion of virus (envelope) with (cell
surface) membrane ;

5. idea of phagocytosis (in macrophage / eq) ;

3)
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Question | Answer Mark
Number
(b)(iii) | 1. reference to viral RNA ;

reference to production of (viral) DNA (using viral RNA
as a copy) ;

. correct ref to reverse transcriptase ;

reference to incorporation of viral DNA into host cell’s
{DNA /genome } / reference to provirus / eq ;

. correct ref to integrase ;

reference to production of {viruses / viral RNA and
proteins} / eq;

. idea of infection of further (T helper) cells ;

reference to destruction of (T helper) cells by T killer
cells OR reference to cell lysis / eq ;

reference to lowering of immunity ;(to other diseases ;

. credit reference to role of T helper cells in immune

response .g. produce cytokines, activate B cells / killer
cells ;

. death is caused by e.g. opportunistic disease,

pneumonia , TB, Kaposi’s sarcoma, cancer, dementia,
extreme weight loss, meningitis, toxoplasmosis ;
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Question
Number

Answer

Guidance

Mark

(@

. proteins consist of amino

acids joined together by
peptide bonds;

. credit reference to named bonds

(between R groups) involved in
holding {3D structure / eq} ;

. carbohydrates consist of

{monsaccharides / glucose / eq}

. reference to glycosidic {bonds /

eq} between (adjacent)
{alucose / eq} molecules ;

3)

Question
Number

Answer

Mark

(b)

idea that the drugs could
{bind to / alter shape of}
{glycoproteins / gp120} ;

. idea that drugs bind to

{receptors / antigens} on
membrane / eq ;

. called CD4 (antigen /

molecules) ;

. preventing virus attaching to T

(helper / CD4*) cells / eq ;

3)
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Question

o Answer Mark
*(e) (QWC - spelling of technical terms QWC focussing on
must be correct and the answer must clarity of
be organised in a logical sequence) expression
1. reference to reverse
transcriptase ;
2. idea of formation of (viral) DNA ; 2. reject idea that
RNA is {turned
3. from (viral) RNA ; into / converted
into} DNA
4. reference to integrase ;
5. idea of integration of (viral) DNA 5. ACCEPT idea of
into (host) DNA ; {latency /
formation of
6. idea that {T helper cells / eq} provirus / eq}
would be {destroyed / killed /
burst / eq} (by virus particles
leaving cell) ;
7. idea that more T (helper) cells would )

becom

infected ;
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Answer

Additional Guidance

Mark

(a)

bacteria have DNA, viruses have DA or
RNA

Idea that bacteria have {circular / eq}
genetic material, viruses have {linear /
straight} ;

bacterial DNA s double-stranded, viral (DNA
JRNAY is single (or double) stranded / eq;

bacterla (may) have plasmids, viruses do
not have plasmids / eq;

NB piece answers together throughout

Do not accept in context of plasmid

@
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Question
Number

Answer

Additional Guidance

Mark

b))

Teference to {phagocytosis /endocytosis |
engulfing) ;

credit detals of phagocytosis ;

reference to bacterium inside a {vacuole /
vesicle / phagolysosome) ;

eq formation of {pseudapadia / membrane.
extensions around bacteria) / cytoplasmic
streaming / binding to bacterla

Not phagolysazyme.

@
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Answer

Mark

Tdea that bacteria need to be accessibie to
antibiotics ;

idea of bacteria inside macrophages ;

reference to waxy layer of (these) bacterla ;

. idea that (bacteriostatic) antibiotcs affect

dividing bacteria;

reference to antiblotic resistance (of these.

Not bacteriocidal antibitics

bacteria) ; @
e Answer Additional Guidance mark

s of (dead / sienuated  ea? {organiams | NB hot simaly crediing ref T vaccination 3

/ pathogen / bacterium / eq} put into. in stem of question

pereon; Accept anigen

eference to stimuation of) (spaciic /

primary} (immune) response

it detalsof T helper cel acthation ;| e macrophages s APCs

et detilsof B el actvation g nvolvement of cytokines, B cels a5 APCs

credit detils of T kil cll actvation ;| eg invlvement of cytokines, ifected cells

s
reference to production of memory cells ;. 3)
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Question
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Answer

Additional Guidance

Mark

@

reference to {further lung damage / severe
breathing problems / eq

Idea that the Mycobacterium get Into the
{blood / ymph);

idea that organ failure (Jeads to death) ;

dea of {reduced / weakened) immune
response (due to a loss of T cells) ;

credit detall of role of T (helper) cells ;
credit detall of effect of no T killr cells ;
credit detall of effect of no B cells ;

ref to {secondary / opportunistic / other}
infections (causing death) ;

g cannot obtain enough oxygen

g production of cytokines
g Infacted cels will not be destroyed

a0 antibody produced

@
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[ON0)

‘humidity / oxygen concentration /toxins pH; 1

o s

timeforflyto find bodyis dueto chance feq;

referenceto succession,

‘earlier organisms change conditions;

(changed conditions) more suitable forlater organisms /eq;
‘example of condition changes; max4.

(45),9/ 9-10days:
(15),7585; 2
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Question
Number

Ansver

3@

1. contraction {slower / eq} at lover temp /
converse ;

2. peaks later at lover temp / converse ;

3. both reach same peak of contraction / peaks
differ slightly ;

4. relaxation slover at lower temperature ;

5. credit comparative figures ;

®3)
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Question

Number Answer Mark
3(b) 1. reference to rigor mortis / eq ;
2. idea of heat loss related to temperature
difference between body and environment ;
3. this (degree of rigor) depends on temperature /
eq;
4. estimate inaccurate (if environmental
temperature is not knovn) / eq ;
5. comment on degree of contraction gives a range | max
of time i.e. depends on pre- or post- rigor / eq; | (2)
Question
Number Answer Mark
3(c) 1. core temperature ;
2. decomposition / colour / putrefaction / bloating
/ gas blisters / eq ;
max

3. entomology / eq ;

@)
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(a)

(b)

cross next to degree of muscle concentration;

or0ss next to signs of decomposition; 2

N

o o w

idea of SD {measures / shows} {spread / range / eq} of data;

Idea of most readings are within { 1 x SD/ +2x SD}eg.
‘approx 60% readings within (+)1 x SD / approx 90% readings
within ()2 x SD;

idea that as length of time increases, SD increase / q;
idea of more variabiliy (in temperature) as time increases / q;
‘comment on change in reliability of time of death with time / eq;

estimate (of time of death) can only be withina {4 /5/6/ 7}
hour period;

use of manipulated data; 4max
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(c) three from the following:

{(body) mass/ BMI / weight / q)
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The DNA sample is mixed with X, Y and DNA
polymerase.
This mixture is placed into a PCR machine.

The mixture is treated (T1) to separate Z.

v

The mixture is treated (

(T2) to allow X to attach
toZ.

v

The mixture is treated (T3) to allow
DNA polymerase to use Y to assemble a
complementary Z.

v

The cycle of heating and cooling is repeated
approximately 30 times.
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