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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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(a) I ref. to nuclear envelope I names of stages
meiosis I
1	 chromosomes, condense / thicken / spiralise ;
2	 homologous chromosomes pair / bivalents form ;
3	 crossing over / described ;
4	 chiasma(ta) ;
5	 spindle fibres / microtubules, attach to / pull, centromeres / 

kinetochores ; allow once in mp5 or in meiosis II
6	 bivalents line up on, equator / mid-line ; A pairs of homologous 

chromosomes
7	 independent assortment (of homologous pairs) / described ; A 

random assortment
8	 chromosomes move to, two ends of cell / poles ; A (pairs of) 

homologous chromosomes separate 
meiosis II
9	 (individual) chromosomes / pairs of chromatids, line up on, equator 

/ mid-line ;
10	at right angles to first equator ;
11	 centromeres divide ;
12	chromatids separate ; A chromatids move to (opposite) poles
13	ref. to haploid / chromosome number halved / one set of 

chromosomes ; A n for haploid			     [max 9]

(b) I polypeptide throughout
structural gene
1	 structural protein / enzyme / rRNA ; A any named protein other 

than a transcription factor (e.g. transporter / receptor / named 
hormone / immunoglobulin / haemoglobin / etc.) R if any of these 
are identified as product of regulatory gene

2	 named, structural protein / other protein / enzyme, or tRNA ; R 
named protein if function wrongly described

3	 idea that needed for, structure / function, of cell ;
regulatory gene
4	 (product) controls, gene expression / transcription ; A promote / 

prevent / start / stop, gene expression or transcription
5	 (codes for) transcription factor / DNA-binding protein ;
6	 binds to, promoter / operator / DNA response element ;
7	 stops / allows, binding of RNA polymerase ;
8	 ref. to repressor / repressible ; A silencer
9	 ref. to inducer / inducible ; A activator / enhancer
10	named example of regulatory gene ; A lac repressor / DELLA 

repressor / homeobox or homeotic or Hox gene                  [max 6]
						                    [Total: 15]

10(a)

10(b)
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