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Question Answer Marks Guidance 

2(c) any three from: 
1 ref. to specificity OR antibodies have complementary (shape) to, 

antigen / pathogen ;  
2 f it / bind, to (specific) antigens ;  
3 mark / clump / immobilise / neutralise / inactivate, pathogens  
 / toxins ;  
4 (for) destruction of pathogens / phagocytosis / described ; 
5 AVP ;  

3  
 
 
 
 
 
 
e.g. prevents pathogens entering a cell  

2(d) any three from: 
active immunity: 
1 (gained) as a result of infection / vaccination ;  
 
 
2 antibodies are produced (by the body / lymphocytes / memory 

cells) ;  
3 produces memory cells / ref to secondary immune response ;  
4 long-term / permanent ;  
5 slower response ; 

3 A ora throughout for passive immunity 
 
MP1 A passive immunity (gained from) 
antibodies, in breast milk / through placenta / by 
injection  
MP2 A in passive immunity antibodies are not 
acquired from their own immune system 

3(a) 310 (%) ;;; 3 MP1 correct readings from graph  
(80 and 325±2)  
MP2 correct calculation to any number of 
significant figures e.g. 306.25% 
MP3 correct rounding to two significant figures 
from their calculation  
ecf from previous step 

3(b)(i) DNA ;  1  

1
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3(b)(ii) any two from:  
1 to check (that the GM crops) inherit / have / express, gene / allele 

(to produce insect resistance) ;  
2 to check (that the GM crops) have the same / a high enough 

yield / good (described) quality product / AW ; 
3 to check (that the GM crops) can grow in, intended  / different 

environments / AW ;  
4 to check the gene / allele / GM / crop / plant, does not cause any 

unexpected / unwanted, effects / AW ; 
5 idea of building up a large quantity of, seed / plants / crops (to sell 

to farmers) ;  

2  
MP1 A all offspring show the gene in the 
phenotype  
 
 
 
 
 
 

3(b)(iii) any six from: 
1 section of DNA / gene / allele, is isolated / cut / AW(from one 

organism's chromosome / DNA) ; 
2 restriction enzymes used (to cut / isolate, gene / DNA / plasmid) ;  
3 bacterial plasmid DNA and section of (one organism's) 

DNA / gene, cut with the same (restriction) enzyme ;  
4 sticky ends formed (when restriction enzymes are used) ;  
5 (sticky) ends / base pairs (of bacterial plasmid DNA and other 

organism DNA) are complementary ;  
6 section of (one organism's) DNA / gene / allele, is inserted into 

(bacterial) plasmid (DNA) ;  
7 (DNA) ligase used (to insert, gene / DNA, into plasmid) ;  
8 recombinant, plasmid / DNA, is formed (when, gene / DNA, and 

plasmid are joined) ; 
9 (recombinant / plasmid, DNA) inserted into, bacteria / another 

cell / organism ; 
10 AVP; multiplication / reproduction / division / growth, of (GM) 

bacteria OR use of a fermenter for (GM) (for multiplication of 
bacteria) OR protein from (one organism's) gene / allele, 
made / expressed, in (GM) bacteria  

6  
 

2
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3(c)(i) any one from:  
1 isolate / separate, (GM) crops and wild plants ;  
2 grow (GM) crops in glasshouses ;  
3 cover flowers (of GM crop) ;  
4 remove, stamens / anthers / pollen (of GM crop) ;  
5 plant another species around the (GM) crop ;  

1  
 
 
 
MP4 A use sterile GM crops  
 

3(c)(ii) any two from:  
1,2 confer resistance to, 

herbicides / pesticides / disease / salinity / cold / hot / drought / wind 
(e.g. thicker stems) / heavy metals ;;  

3 provide additional, nutrients / AW (to humans) ;  
4 improved, yield / shelf life (of product) / f lavour / quantity /  

appearance / AW ; 
5 reduced pollution OR less / no, use of, fertiliser / pesticides ; 

2  
 
 
 
 
MP4 A improved taste / grow faster  
 

    

Question Answer Marks Guidance 

4(a) inherited ;  
survive (and) reproduce / breed / produce offspring ;  

2  
either order 

4(b) any two from:  
curled / rolled, leaf ; 
inner surface is folded ; 
hairs / AW ;  
few / sunken, stomata OR stomata in, pits / AW ;  
thick cuticle ;  

2  
 
 

4(c)(i) 0.001276 / 1.276  10–3 (mm) ; 1  

4(c)(ii) cellulose ;  1  
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