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hamster injected with, antigen/CD40 ; 

B cells/plasma cells, with ability to make antibody taken ; 

 from spleen ; 

(B cells/plasma cells) fused with, tumour/cancer/myeloma, cell ; 

use of, fusogen/PEG ; 

(hybrid) cells cultured/AW ;           R  use of fermenter 

check cells for mAb production ; 

1 (a 1

2

3

4

5

6

7

8 (antibody making) cells mass produced/AW ;     A  use of fermenter [4 max] 
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(b) (i) accept mouse survival for heart survival

1 in A, 100% hearts survive 10 days or no heart survives 20 days ; 

2 in D, 100% hearts survive, 80 days/to end of investigation ; 

3 in B, 100% hearts survive 30 days or 10% hearts survive, 80 days/to end of 
investigation ; 

4 in C, 100% hearts survive 30 days or 75% hearts survive, 80 days/to end of 
investigation ; 

penalise once for no mention of percentage in mps 2, 3 and 4  [4] 

(ii) 1 in D, both pathways/CD28 and CD40, blocked ;

2 so T-cells cannot be cloned/no immune response ; 

3

4 

 in B, CD40 pathway is not blocked/only CD28 is blocked ; 

so T cells can still be cloned/immune response triggered ; [2 max] 

carry blood to, cardiac/heart, muscle/tissue/cells ; 

 supply oxygen ;  

supply, nutrient/named nutrient ; 

(c) 1

2

3

4 for, energy release/respiration ; R produce energy [3 max] 

(d) two of the following:

1 

2 

3

4 

diagnosis of, disease/named disease ; e.g. gonorrhoea/HIV 

treatment of disease ; e.g. directing drugs to cancerous cells    A autoimmune 
disease but not tissue or blood typing 

 pregnancy testing/drug testing ;  

(passive) vaccine production ; [2 max] 

[Total: 15] 
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2 (a (i) (nuclear envelope) drawn with two membranes and a space and at least one nuclear
pore ;   
(mitochondrion) two membranes with at least one crista attached or unattached ; 
mitochondrion drawn smaller than nucleus ; ora 

if wrongly labelled or both labels omitted, penalise once [3]

(ii) (to nearest whole number)  (x) 2857 ;;  A 2829 – 2886

allow one mark for correct working if answer incorrect / not to whole number / no answer 
length of scale bar in mm × 1000, divided by actual size  
e.g. 100 mm × 1000 / 35 (scale bar 99–101 mm) [2]

hr max]

[2] 

[1] 

(b) cell / plasma / cell surface, membrane(s) ;  R membranes
cytoplasm / cytosol ;
ribosomes / 70S ribosomes / 18nm ribosomes ;  R 80S / 20nm / larger, ribosomes
DNA / genes ; A chromosome

(c) (infected person) coughs / sneezes / spits / releases sputum / breathes out / exhales ;
A releases mucus R talks
aerosol / droplets / moist air, inhaled / breathed in  (by uninfected person) ;

(d)d) 0.25 ;

(ii) suggested reasons for high fatality ratios

poor / dense / overcrowded, housing / accommodation ;  
low protein diets linked to lowered immunity ; 
not, diagnosed / treated, early enough ; 
DOTS / described, not used ; 
lack of vaccination / vaccinations ineffective ;  
antibacterial drugs / antibiotics / AW, not available / too expensive ; 
medical services not available, qualified e.g. in rural areas / AW ; 
idea of TB, linked to HIV/AIDS / opportunistic disease ; 
MDR – TB / XDR – TB / not completing the course of antibiotic treatment increases 
resistance ; 
no effective antibiotics to use ; 
no facilities for isolating people ; 
lack of, testing / treatment of, cattle / milk ; A unpasteurised milk 
difficulty in obtaining reliable data / AW ; 
ignore references to, overcrowded / poor, countries [4 max] 

[Total: 15] 
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3 (a) W right atrium labelled in lumen / wall ;
X tricuspid valve labelled ; A valve flap / chordae tendinae see encircled area on diagram
Y aorta labelled ; [3] 

(b) needs to be a sequence, not events in the cardiac cycle e.g. I valves

aorta, body (tissues / blood vessels) / capillaries / systemic circulation, vena cava ;  
A body cells 
right atrium and right ventricle ; 
pulmonary artery (to lungs) ; R if blood comes from left ventricle [3] 

(c) max 2 for structural features
I fast diffusion, efficient diffusion, reduces diffusion distance
mps 4, 6, 8 and 10 – can be awarded if related structure is not given but is implied

1 
2 
3 
4 
5  

6 
7 
8 

many alveoli ; 
large surface area ; I high SA:V ratio / increase SA  
many capillaries / network of capillaries ; I good blood supply 
(so) maintain, diffusion / concentration / partial pressure, gradient(s) ; 
lining / epithelium / wall, of, alveoli / gas exchange surface, is thin / one cell thick / 
squamous ; I thin interstitium 

  R ‘cell walls of’ R lungs  R alveoli are one cell thick  R endothelium / membrane 
(so) short diffusion distance / only diffuse through two cells ;  
ref. to, elastin / elastic fibres ; I alveoli are elastic 
(so) allows alveoli to, increase in volume / expand / stretch / stop bursting / recoil ; 

  R contract 
9  (alveolar type II cells secrete) surfactant ;  
10 (so) reduces surface tension ; [max 4] 

[Total: 10] 
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[2] 

[4] 

4 (a closed blood travels, inside blood vessels / AW ;
double blood travels through the heart twice during one, complete circuit / circulation
of the body ;  AW
A pulmonary and systemic, systems / circuits

(b) P to right atrium ;
Q to (semilunar) pulmonary or aortic valve ;
R to, vena cava / pulmonary artery ;
S to, septum / wall(s) of ventricles ;

(c) (i) 75 (beats per minute) ;;

if incorrect answer or no answer allow one mark for extraction from Fig. 5.2 or for correct 
working 
e.e.g.10 beats in 8 secon
10/8 × 60 [2] 

(ii) max 3 if only description or only explanation given
lowest pressure in aorta, is 10.8 kPa /  varies between 10.8-11.2 kPa v in left ventricle
is 0 KPa ;
difference between highest and lowest is greater in the ventricle / AW ;
4.8 – 5.2 kPa for aorta, 16.0 kPa in left ventricle ;

reference pressure differences (in  left ventricle) as a direct result of ventricular systole  
and diastole ;  
semilunar / aortic, valve prevents backflow from aorta into ventricle ; 
(so) no / little, blood in ventricle, when fully contracted / AW ;  
elastic recoil of artery maintains (diastolic) blood pressure ; 
AVP ;  [max 4] 

[1] 

[max 1] 

(d) (i) coronary arteries ;

(ii) insufficient, glucose / oxygen (to, cardiac / heart, muscle) ;
angina ;
heart attack / myocardial infarction / cardiac arrest ;
description of anaerobic conditions in muscle ;

(e) coronary (artery) by-pass (graft) operation ;
R by-pass unless qualified
A described
insertion of a (coronary) stent ; A described
heart transplant ;
angioplasty ;   A described
AVP ; e.g. calcium-channel blockers / named
further detail of treatments e.g. anticoagulants after angioplasty [max 2] 

[Total: 16] 
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