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me abbreviations:

separates marking points

alternative answers for the same point

reject

accept (for answers correctly cued by the question, or by extra guidance)
alternative wording (where responses vary more than usual)

actual word given must be used by candidate (grammatical variants excepted)
indicates the maximum number of marks that can be given

or reverse argument

marking point (with relevant number)

error carried forward

ignore

Alternative valid point (examples given as guidance)
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1

(a) A - mitochondrion ;
B - post-synaptic membrane ;
C - myelin sheath / Schwann cell ; [3]

(b) 1

OB WN

(c)

WN =

(a)

NOoO AR~ WN -

(b) (i)

(i)

(iii)

produces ATP ; (1)

R produces energy

any two from

(for) ACh production ;

(for) vesicle formation ;

(for) vesicle movement ;

(for) exocytosis / described ;

(for) functioning of ion pumps ;

R calcium ions (2 max) [3 max]

fits into (membrane) receptors ;

not broken down (by enzymes) ;

(so) action potentials generated for a long time (in post-synaptic neurone) ;

ignore ref to increased frequency of action potentials

AVP ; e.g. causes release of other transmitters / stimulant and depressant / variable
response [2 max]

[Total: 8]

ref. sticky ends ;

GATC and CTAG ;

complementary bases (pairing) ;

AtoTand Cto G;

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]

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]

1 (BamHl) 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]

Answer on Fig. 2.2
left hand colony on plate A ; [1]
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3

(c) (i)

(ii)

(@) 1

A OWON

(b) 1

A wWN

(c)

A OWN -

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]

mark for gene and mark for how product detected
1 gene for B galactosidase ;
2  blue colour from X-gal medium ;
or
3 gene for B glucuronidase (GUS) ;
4  produces product that is easily stained blue ;
or
5 gene for, GFP / other fluorescent product ;
R fluorescent / fluorescence, gene
6 fluorescence detected when present ;

or
7 other gene;

8 how detected ;
globular ;

ref. tertiary structure / 3D shape ;
active site (because enzyme) ;
outer amino acids with hydrophobic R groups (because in membrane) / AW ;

(penicillin) binds, rarely / briefly, with PBP2a ;

ignore doesn’t bind well

(so) most PBP2a molecules not blocked ;

(so) cell wall / cross links, can still be made (in presence of penicillin) ;
penicillin is competitive inhibitor (of PBP) ;

(so) reduces PBP enzyme activity ;

viruses have no (peptidoglycan) wall ;

viruses have no, transpeptidase / glycoprotein peptidase ;
viruses, have no cell structure / are not cells ;

viruses have no metabolism ;
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[2 max]

[Total: 15]

[2 max]

[3 max]

[2 max]

[Total: 7]
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(b)

AR WN -

(c) (i)

(ii)

[3]

protein higher in whole grain flour because protein is in aleurone layer ;

parts containing protein / aleurone layer, not removed (as in white flour) ;

dietary fibre higher in whole grain flour because (most) fibre is in, pericarp / testa ;
pericarp / testa, has not been removed (as in white flour) ;

carbohydrate content lower in whole grain flour because outer parts not removed ;
accept ora throughout [3 max]

starch must be digested (to glucose) before it is absorbed / digestion of starch takes
time ; [1]

1 amylose has 1-4 bonds / amylopectin has 1—4 bonds plus 1-6 bonds ;
2 amylose, digested / broken down to glucose / acted on by amylase, more slowly ;
3 because fewer sites for enzyme to work on / AW ;
accept ora for mp2 and mp3 [2 max]
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(d) (i) 1 increasing intake (of whole cereal grains) decreases risk (of developing type Il
diabetes) ;
2 use of figures supporting this relationship ;
3 not all values fit the trend / reference to this not being a linear effect ;
4 reference to higher risk at 19.0 — 24.5 intake ; [3 max]

(ii) 1 idea that the risk of 1.00 for each food group is not the same risk ;
2 no info on size of servings / no indications that same units used for each group ;
3 intervals of range of intake not consistent — different intervals may give different results ;
[2 max]
(iii) 1 fruits contain, sugars / glucose / fructose ;
2 sugar has a high Gl ; [2]
[Total: 16]
5 (a) 1 ref. to suitable container e.g. dish
or
ref. suitable medium ;
2 ref. to addition of, sperm / semen, to oocytes ; 2]
A ICSI

(b) advantage
better chance of survival / more certain of getting a good-quality embryo / better chance of

implantation ;
disadvantage
may be difficult to keep embryos alive for this time / embryos may become less viable / less
chance of implantation ; [2]

only allow one mark for ref. to implantation

() (i) 1 higher % of pregnancies than the other methods ;
2.35.1% versus 22 .1% or 35.1% versus 34.6 % ;
3 little difference in the success rate of single top quality embryo transfer compared to
multiple embryo transfer ;
4  multiple embryos increases risk of problems during pregnancy / birth ; [3 max]

(ii) 1 could lead to selection of features desired by parents / society
or less chance of a child being born with features seen as undesirable ;
2 ref. to discarding other embryos ; [1 max]

[Total: 8]
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6

(a) (i) accept answers in a genetic diagram where genotypes are linked to phenotypes
1 agouti allele / C?, dominant to black allele / C°: ora
2 Dblack parents homozygous recessive ;
3 agouti parents heterozygous or homozygous ;

(ii) accept answers in a genetic diagram where genotypes are linked to phenotypes
1 yellow allele / C¥, dominant to, black allele / cP:
2 ref. to modified 3:1 ;
3 (homozygous) genotype C' C’, lethal / does not survive ;

(iii) accept answers in a genetic diagram where genotypes are linked to phenotypes
1 vyellow allele / C?, dominant to all others ;
2 agouti / C? or black and tan / C*, allele, dominant to black allele ;
A black allele recessive to all other alleles
3 yellow mice all heterozygous (must be stated) ;

[2 max]

[2 max]

[2 max]

(b) 1 cross (black and tan mouse) with, black mouse / homozygous recessive mouse / C° C® :

2 if all offspring black and tan then parent, C* C* / homozygous ;
3 if some offspring are black (and some are black and tan) then parent,
C"'C* / heterozygous ;

[2 max]

[Total: 8]

(a) idea of genetic variation ;

increased heterozygosity / decreased homozygosity ;
hybrid vigour / decreased inbreeding depression ;
able to adapt to changing conditions ;

idea of some individuals surviving ;

AVP ; e.g. reduced risk of expression of harmful recessive alleles

OB WN -

(b) (i) most affected
almond, because, 100% / all / only, pollinated by honey bee ;
least affected

[3 max]

orange, because only 25% pollinated by honey bee / 75% pollinated by other methods [2]

(ii) any three from

parasites / mites / viruses / bacteria ;

A disease

detail of climate change ; e.g. temperature change

W N

concentration in air

inbreeding ;

competition for food / food shortage ;

increase in predator numbers ;

AVP ; e.qg. ref. killer bees / plant monoculture provides limited nutrition

~NOo Oorhs

pollution qualified ; e.g. increased use of pesticides / increased sulfur dioxide

[3 max]

[Total: 8]
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8

9

(@) (i)
(ii)

(iii)
(iv)

cytoplasm / cytosol ;

1 NAD regenerated ;

2 so glycolysis can continue ;
3 toproduce ATP;

lactate dehydrogenase ;

reaction - condensation / polymerisation ;
bond - glycosidic ;

(b) in yeast

NO AR WN =

(c) (i)

(ii)

(iii)

(a) 1

OO WwWN

o N

10
11
12
13

decarboxylation / CO, removed ;

ethanal (as intermediate step) ;

ethanol produced ;

two steps (from pyruvate) ;

ethanol dehydrogenase ;

not a reversible reaction / ethanol cannot be converted back to pyruvate ;
idea of process less energy efficient ;

allow ora for mp1, mp4, mp5, mp6 and mp7

carbon dioxide produced divided by oxygen consumed ;
volume / number of moles (of both gases) ;

carbohydrate = 1.0 ;
lipid = 0.7 ;

increase / go above one / infinity ;

occur during meiosis | ;

crossing over

between non-sister chromatids ;

of, (a pair of) homologous chromosomes / a bivalent ;
in prophase 1;

at chiasma(ta) ;

exchange of genetic material / AW ;

R genes unqualified

linkage groups broken / AW ;

new combination of alleles (within each chromosome) ;
independent assortment

of homologous chromosomes pairs / bivalents ;

each pair lines up independently of others ;

line up on equator ;

(during) metaphase 1 ;
results in gametes that are genetically unique / AW ;
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[1]

[2 max]

[1]

[2]

[4 max]

[2]

[2]
[1]
[Total: 15]

[9 max]
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(b)
artificial selection natural selection
14 | selection (pressure by) humans or | environmental selection pressure ;
15 | genetic diversity lowered or | genetic diversity remains high ;
16 | inbreeding common or | outbreeding common ;
17 | loss of vigour / inbreeding or | increased vigour / less chance of
depression inbreeding depression ;
18 | increased homozygosity / decreased | or | decreased homozygosity / increased
heterozygosity heterozygosity ;
19 | no isolation mechanisms operating or | isolation mechanisms do operate ;
20 | (usually) faster or | (usually) slower ;
21 | selected feature for human benefit or | selected feature for organism’s benefit ;
22 | not for, survival / evolution or | promotes, survival / evolution ;
[6 max]
[Total: 15]
10 (a) 1 Pll absorbs light ;
2 enzyme (in Pll) involved ;
3 to break down water / AW ;
4 2H,0 —» 4H" +4e + Oy;
5 oxygen is produced ;
6 used by cells for (aerobic) respiration ;
7 or released (out of plant) through stomata ;
8 protons used to reduce NADP ;
9 with electrons from Pl ;
10 reduced NADP used in, light independent stage / Calvin cycle ;
11 to convert GP to TP ;
12 electrons also used in ETC ;
13 to release energy for photophosphorylation ;
14 to produce ATP;
15 electrons (from PIl) go to PI ;
16 ref. re-stabilise Pl ; [10 max]
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(b) 16 gibberellin is a, plant growth regulator / plant hormone / plant growth substance ;

17
18
19
20
21

22
23
24
25
26

27

stimulates cell division ;

stimulates cell elongation ;

detail of cell elongation ; e.g. changes plasticity of cell wall

plant grows tall ;

apply gibberellin to dwarf plants and they grow taller / gibberellin promotes bolting of
some rosette plants ;

ref. inactive and active forms ;

dwarf plants, lack active form / have inactive form, of gibberellin ;

(dominant) allele causes synthesis of enzyme ;

(enzyme) catalyses the production of the active form of gibberellin ;

recessive allele only inactive form of gibberellin formed / dominant allele results in active
form of gibberellins ;

AVP ; e.qg. ref. to different forms of gibberellins / there is interaction between / gibberellin
and other plant growth regulators [5 max]

[Total: 15]
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