
Antibiotics
Mark Scheme 4

Level International A Level 

Subject Biology 

Exam Board CIE 

Topic Infectious disease

Sub Topic 

Booklet Theory
Paper Type Mark Scheme  4

Time Allowed : 68   minutes

Score                : / 56

Percentage     : /100 

Grade Boundaries: 

A*       A   B    C   D   E    U 

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

Antibiotics

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



(a)1 
1 

2 

3 

4 

5 

6 

7 

8 

9 

any four from 

thick / dehydrated / sticky, mucus ; 
builds up in, lung / gut / airways ;  A excess of mucus…..      R blocks up 

infections in lungs ;     A named infection 

scar / damage, lungs ; 

mucus, prevents secretion (of digestive enzymes) from pancreas / blocks pancreatic 

duct ; 

malnutrition /  inadequate digestion / inadequate absorption ;   R indigestion 

reduced, growth / development ; 

excessively salty sweat / muscle cramps ; 

mucus blocks sperm duct / males sterile ;              female neutral [4 max] 

BX  BY  b(b) gametes    BX  bX

offspring genotypes     see table ; 

offspring phenotypes   see table ;         R phenotypes if no gender 

probability of CF daughter   1in 8 offspring / 1 in 4 daughters / 12.5%  

/ 0.125  ; 

amegametesg BY bX bY 

BXX BB

normal female 

BBXY 

normal male 

BbXX 

normal/carrier 

female 

BbXY 

normal/carrier 

male 

bXX Bb

normal/carrier 

female 

BbXY 

normal/carrier 

male 

bbXX 

CF female 

bbXY 

CF male 

[4] 

(c) 1

2

3

4

5 

6 

mutation alters DNA base sequence ; 

triplet of bases / three bases,(in DNA) codes for an amino acid ; R ‘codon’ re DNA 

base substitution alters code ; 

base, addition / deletion, produces frame shift / subsequent triplets have altered 

coding ; 

ref. transcription ; 
ref. translation ; [4 max] 

[1] (d) (i) E has, AAG / GAA  / 2As and 1G, missing / ora ;

(ii) E’s polypeptide lacks one amino acid present in D’s ;

different primary structure ;

may have different, secondary structure / tertiary structure / 3D shape ; [2 max] 

[Total: 15] 
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2 (a) 
1

2 

3 

4 

5 

6 

7 

8

9

batch / penicillin 
 nutrients, decrease / run out ; 

so, secondary metabolite / penicillin, made ; 

fermenters can be used (after cleaning) for different process ; 

if problem occurs only one batch affected ; 

needs little, monitoring / attention (once set up) ; 

 continuous / mycoprotein 
(fungus) kept in, exponential / log, phase (of growth) ; 

(so) high, biomass / yield / production rate ; 

 little / no, downtime ; 

 small, vessels / space, required;  

1010 cost-effectiv ;  [max 8] 

(b) 1 

2

3

4

mouse is injected with an antigen ; 

wait for immune response to occur ;  

 clonal selection ; A description e.g. antigen binds to, specific / virgin, B cell  

 clonal expansion ; A description e.g. mitosis / division / cloning of B cells 

5 B-lymphocytes / plasma cells, are extracted ; 

6 

7 

8 

9 

from the mouse’s spleen ; 

fused with, cancer / myeloma / tumour, cells ; 

hybridoma cells formed ; 

hybridoma cells producing antibodies are identified ; 

10 cultured on a large scale (to secrete monoclonal antibodies) ;  [max 7] 

[Total:15] 
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3 (a J thymine ;
K guanine ;
L hydrogen bond ;  

ignore H / H2 bond [max 3] 

(b) 1 zidovudine , competitive inhibitor and efavirenz , non-competitive ;
2 zidovudine, complementary to active site ;
3 efavirenz, binds to allosteric site / reference to allostery ;

 4 efavirenz changes the, shape / structure, of the active site ;
 A denatures / changes tertiary structure so substrate will not fit 

R changes shape unqualified 
5 either 

the effect of zidovudine is, reduced / reversed, by increasing the substrate 
concentration  
or 
the effect of efavirenz is not, reduced / reversed, by increasing the substrate 
concentration ; [max 4] 

(c) 1 virus may be resistant to one or more of the drugs / very low chances that HIV is
resistant to all of the drugs ; 
R virus immune 

2 (resistance due to) change to, active site / allosteric site / tertiary structure, of 
enzyme ; 
A drug can no longer fit into active site 

3 some drugs may be more effective than others / AW ; 
4 reduces risk of drug resistance developing ; 
5 HIV, has a high mutation rate / changes surface proteins / changes antigens ; 

 A antigen(ic), shift / drift 
6 person may have mixture of strains of HIV ; 
7 idea that virus will be at different stages in its, life / replication, cycle ; 
8 AVP ; 

e.g. more than one competitive to reduce chances of, ES complexes / AW
drugs work better in combination / synergy idea 
drugs inhibiting two different enzymes, so more effective [max 2] 

(d) 1 antibiotics are not effective against HIV or viruses / antibiotics are effective against,
(named) bacteria / bacterial disease ; 

 A fungi / protoctists / protists / malaria 
R antibiotics prevent infection 

2 idea that viruses have no, sites / targets, where antibiotics can work ; 
3 viruses have no, cell walls / ribosomes / cell membranes ; 

A have different enzymes 
4 viruses are within cells, idea that antibiotics cannot reach them ; 
5 people with HIV are more susceptible to bacterial infections / reference to immune 

suppression / weak immune system ; [max 2]

[Total: 11] 
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4 (a 1
2
3
4
5
6
7

ref. sticky ends ; 
GATC and CTAG ; 

 complementary bases (pairing) ; 
 A to T and C to G ; 

H-H-bonds (to sticky ends of plasmid)
(gaps in) sugar-phosphate backbones sealed by (DNA) ligase ;
AVP ; e.g. formation of phosphodiester bonds / ref. terminal transferase [4 max] 

(b) (i) 1 idea of identifying bacteria that, are transformed / have taken up plasmid / have
taken up ampicillin resistance gene ; 

2 these bacteria have survived ; 
3 these bacteria may contain pBR322 or recombinant plasmid / plasmids taken up 

may not contain human insulin gene ;  
4 other bacteria have been killed ; [3 max] 

(ii) 1 (BamHI) breaks the tetracycline resistance gene ;
2 (inserting human insulin gene) makes tetracycline resistance gene inactive ; 
3 colonies that are ampicillin-resistant but not tetracycline-resistant have taken up 

recombinant plasmid / insulin gene ; 
4 colonies that survive on, tetracycline / both ampicillin and tetracycline / plate T, have 

not taken up the recombinant plasmid / insulin gene ; [3 max] 

(iii) Answer on Fig. 2.2
left hand colony on plate A ; [1]

(c) (i) 1 plasmids (easily) transferred between bacteria ;
2 (bacteria of), same species / different species ; 
3 bacteria can acquire antibiotic resistance / renders antibiotic useless / AW ; [2 max] 

(ii) mark for gene and mark for how product detected

1
2 

3 
4 

5 

6 

7 
8 

 gene for β galactosidase ;  
blue colour from X-gal medium ; 
or 

gene for β glucuronidase (GUS) ; 
produces product that is easily stained blue ; 
o  r
gene for, GFP / other fluorescent product ; 
R  fluorescent / fluorescence, gene 
fluorescence detected when present ; 
o  r
other gene ;   
how detected ; [2 max] 

[Total: 15] 
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