
Genetic technology 
applied to medicine

Mark Scheme 5

Level International A Level 

Subject Biology 

Exam Board CIE 

Topic Genetic Technology

Sub Topic 

Booklet Theory
Paper Type Mark Scheme 5

Time Allowed : 66   minutes

Score                : / 55

Percentage     : /100 

Grade Boundaries: 

A*       A   B    C   D   E    U 

>85%         777.5% 70% 62.5% 57.5% 45% <45% 

Genetic technology applied to medicine

Dr. Asher Rana www.chemistryonlinetuition.com asherrana@chemistryonlinetuition.com



1 1 increases, cellular uptake of glucose (from blood) / membrane permeability to glucose ;   

(by), liver / muscle / adipose, cells ; 

 increased, respiration / metabolism, of glucose ;   A increased glycolysis 

causes conversion of glucose to, glycogen / fat ;   A inhibits glycogenolysis  

(a) 1

2

3

4

5
[3 max] 

(b) 1 

2

3

4

5

6

7

(blood glucose concentration maintained between) 80–120 mg per 100 cm3 ;    
A single value between 80–120 

it is identical to human insulin / ora ; 

(more) rapid response ; 

no / fewer, rejection problems / side effects / allergic reactions ; 

ref. to ethical / moral / religious, issues ; 

cheaper to produce in large volume / unlimited availability ;   R cheap to produce 

less risk of, transmitting disease / infection ; 

good for people who have developed tolerance to animal insulin ; [2 max] 

(c) (i) 1 single target site will be in correct resistance gene ;

2 (gene to be inserted has) complementary sticky ends to target site sticky ends ; 

3 more cuts would fragment plasmid ; [2 max]

(ii)

circle of DNA taken up by bacteria bacteria resistant to 
ampicillin 

bacteria resistant to 
tetracycline 

unaltered plasmids � � ; 

recombinant plasmids that have 
taken up the wanted gene 

� �

circles of the wanted gene � � 

;

;

[3]
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(d) (i) 1 risk spread of resistance to other bacteria ;

2 spread of resistance makes the use of antibiotics less effective / AW ; 

3 via, conjugation / transformation / uptake of plasmids ;   A description 

4 via, ‘phage / transduction ;   A description 

5 ref. R plasmid multiple resistance (MDR) / extreme resistance (XDR) ; [3 max]

(ii) 1  gene for fluorescent substance ;

2 source of gene ; e.g. from jellyfish  

3 substance fluoresces when exposed to appropriate light ; 

or 

4 lacZ gene / gene for β-galactosidase ; 

5 splits non-blue substrate ; 

6 product is blue ; [2 max]

[Total: 15] 
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2 (a 1. norm concentration of blood glucose is 80 - 120 mg 100cm-3 ; (A within range)
2.. ß cel  of, Islets of Langerhans / pancreas, detect increase ;
3.. ref. + channels close / role of Ca 2+ ;
4.. secrete insulin
5.. ref. glycogenesis
6.. increased uptake of glucose (by cells)
7.. increased use of glucose in respirati  / glucose converted to fat ;
8.. ref. negative feedback / described [4 max] 

(b) reverse transcriptase

[max 2] 

[max 2] 

makes,  cDNA / single strand of DNA ;
from  (human) mRNA  ;
DNA polymerase
produces, second strand  of DNA / double stranded DNA ;
ref. links nucleotides (in context of backbone formation) ;
ref. semiconservative replication / ref. complementary base pairing ;
restriction enzymes
cut DNA / cut plasmid ;     R cuts gene   A  cuts out gene
at specific sites / at palindromic sites ;
to give sticky ends ;     A blunt ends
DNA ligase
seals nicks in sugar-phosphate backbone ;
forms  rDNA  ;
by adding  phosphate group ; [max 2] [6 max] 

[Total: 10] 
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3 (a 1.  6 penicillin inhibits, enzyme / peptidase ;
2. blocks / alters shape of, active site ;
3. peptidoglycan chains cannot link up / stops cross-links forming ;
4. (so) cell wall  weak(er) ;
5. turgor of cell not resisted (by cell wall) /

idea of inability to withstand increased internal pressure ; 
6. cell / wall / bacterium, bursts ;        ignore ‘dies’ as in question [4 max] 

[3 max] 

1.. very low resistanc or affected by low concentration of antibiotic ; A  less resistant

(b) 1.  mRNA produced by transcription ;
2.  idea of  triplet code ;
3. translated (at ribosome) ;
4. correct ref. to function of  tRNA ; e.g. anticodon / carries amino acid
5. formation of polypeptide ;
6.  AVP ; e.g. ref. tertiary structure / 3D shape / ref. bonds

(c) (i) mutant strain 1

2.. gene (for efflux pump) not properly, expressed / switched on
3.. (so) few pumps (produced or pumps out less antibiotic ;

A pumps not working well [2 max] 

mutant strain 2 
4.. more / x4, resistan or tolerates high concentration of antibiotic ;
5.. gene (for efflux pump fully), expressed / switched on
6.. (so) many pumps availabl or pumps out more antibiotic ;  [2 max] 

(ii) 1. natural selection ;
2.. antibiotic provides selection pressure

 3. mutant 2 has selective advantage ;

4.. in presence of >6 and <256 µg cm–3 antibiotic ;
 5. R  dies / mutant strain 2 survives ;
 6. mutant 2, reproduces / increases in number ;

7.. (so) passes, resistance / mutation, (to offspring)   ignore allele / gene [4 max] 

[Total: 15]  
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4 (a) (i) ignore refs to function 

islets of Langerhans ; 

scattered throughout pancreas / AW ; 

alpha and beta cells ; 

blood supply (to carry hormones away) ; [3 max] 

(ii) globular protein ; [1]

 (b) 1 

2 

3 

4 

5 

6 

7 

it is identical to human insulin / fits membrane receptor on (target) 
cells ; 

(more) rapid response ; 

no / fewer, rejection problems / side effects / allergic reactions ; 

ref. to ethical / moral / religious, issues ; 

cheaper to produce in large volume / unlimited availability ;     
R cheap to produce 

less risk of, transmitting disease / infection ; 

good for people who have developed tolerance to animal insulin ; [3 max] 

[Total: 7]  
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Question Marks 

5 (a) 

Expected Answers 

active site; 
specific shape / configuration/ conformation (in ref to active 

site); 
complementary to substrate I exact I perfect fit (between 

substrate and active site); 
combine to form enzyme-substrate / ES complex; 

· mould around substrate I substrate alters shape of active site
(induced fit); R. induced fit unqualified 

ref to temporary bonds I named bond; 3 max 

(b) (i) EcoRl;

(ii) sticky ends;

(c) plasmid DNA cut with same restriction enzyme/ endonuclease;
DNA and plasmid mixed together/ AW; R. inserted
ref complementary / base pairing / C and G on sticky ends pair

up;
ref to hydrogen bonding;
ligase forms bonds between sugar and phosphate /

phosphodiester bonds; 

1 

1 

3max 

. [Total: 8] 
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