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Distribution (D) of both types of earwax

‘Evidence of distribution Justification
DD Mutation occurred after dispersal of Homo sapiens | DD 51 | Accounts for the low percentage of dry earwax allele/high percentage of wet earwax allele in Europe /
from Africa / when Homo sapiens arrived in China Africa (as a tesult of dispersal from Africa)
DDz | Accounts for 100% dry earwax in Chinese populations / high percentage of dry earwa allele in Asian
‘populations
DF ‘Founder population of Homo sapiens that reached / | Dy | Genetic drift/ chance has eliminated the dominant / wet earwax allele from the population / fixed the
settled in China had the mutant allele. recessive / dry earwax allele in the population.
Accept bottleneck effect as altemative.
DG1 | Significant gene flow from China to adjacent DGl | Migration / dispersal from China/ interbreeding with India / Japan populations accounts for intermediate
Countries / Japan / India frequency (54% and 69%) of dry ear wax allele in these countries
Minimal / no migration / dispersal from China / interbreeding with European / Russian / African
DG2 | Minimal / no gene flow from China to Europe / DGz | populations accounts for the low frequency (<3- 5%) of dry ear wax allele in these countries
Russia / Africa
DN Native North Americans resulted from migration DN;l | The lower (30%) frequency of the dry earwax allele in native Americans compared to Asians results from
across the Bering Strait land bridge from Asia interbreeding with non-native Americans (recently e g last 500 years).
Founder population had lower frequency of dry earwax allele / genetic drift caused random change in
DN2 | frequency of dry earwax allele.
DA (Recent) immigration from Europe / Africa accounts
for the low (1%) percentage of dry earwax allele in
‘non-native Americans
L Allele for dry earwax may be linked to an allele / gene | DL; | Dry earwax allele is inherited along with the allele that is selected for and so s present in all of the
that has strong selection pressures. ‘population.
DS No obvious selection pressures for dry earwax.
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Origins and inheritance patterns ie the Genetics (G) of the dry earwas allele

‘Evidence of Origin and Inheritance Justification
cp Dry earwax allele is the result of a gene / point | Gyl Only one gene is affected/not a chromosomal mutation.
‘mutation
G2 Substitution (point) mutation as base G (in wet earwax allele) is replaced by A (in dry earwax allele).
oM Missense mutation / only one amino acid has
changed in the protein/a different amino acid. The protein has altered biological function that controls transport of secretory products across membranes /
coded for. Gi3 changes in secretory products means earwax dry rather than wet.
Functional protein still produced by wet earwax
GF gene /allele.
GG Mutation occurred in gamete-producing cell / | GGy ‘Mutation was then inherited AND entered the gene poolpopulation
‘meiosis / germline
Gc Mutation / dry ear wax is autosomal / not sex
linked as gene is located on chromosome
‘number 16 / not sex chromosome (X or Y)
GR Mutation / dry ear wax allele is recessive GR; Two A alleles / AA genotype needed for individual to have dry earwax. Heterozygote / GA (and GG) shows
OR wet ear wax allele is dominant ‘wet earwax.
Could use a clearly-labelled Punnett
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QUESTION ONE CCD : Evidence Statement
Cause / spread of CCD (C)

‘Evidence of cause / spread Justification
CD | Bee’s diet may lack diversity / lack of essential nutrients from monocropping | CD; | malnourished bees may have a weakened immune system making them more
JHEFCS feeding in winter. susceptible to /less likely to fight off a APV / Nosema.
Neonicotinoids / insecticides accumulates / builds up in bees from nectar/ | CN; | (Build up of) insecticide kills adult bees (which eat honey) AND immature bees do not
pollen / eating honey eat honey and therefore survive providing evidence neonicotinoids are linked to /
‘matches symptoms of CCD.
CI | TAPY deprives bees of essential proteins / enzymes from breakdown of CI; | Paralysis / death results outside the hive providing evidence that APV is linked to /
ribosomes. ‘matches symptoms of CCD.
CVy | Varroa is a vector for APV so it increases the spread of IAPV.
CVy | Varroa wounds the bees which allows the entry of IAPY / Nosema.
CVs | Varroa weakens the immune system so more likely to get infected by IAPY / Nosema.
CFy | Nosema fungus makes bees susceptible to infection so more likely to get TAPY.
CF, | Nosema fungus makes them more susceptible to chemical attack linked to insecticides / neonicotinoids
CF; | Nosema fungus attacks the intestinal tract / poor processing of food causing malnutrition(which weakens their immune system)
CG | tack of genetic diversity in American bees as they are descended fromonly | CGy | Honey bees (are all relatively genetically similar) so will be similarly susceptible / lack
four genetic lines. resistence / lack adaptations to IAPV / varroa / fungus which cause CCD.
CT; | Regular trucking of hives around America (may take infected bees into uninfected
areas) so IAPV / varroa / fungus associated with CCD are spread (more rapidly).
OR
physiological stress makes the bees more susceptible to IAPV / varroa / fungus.
CH | Bees live in dense (large numbers in small area) colonies in hives / Many CH; | Bees live in close contact in  hive increases chances / high chance of spread.

‘hives occur together in one yard / farm.
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Analysis (4) of ecological impact of CCD on managed (M) and natural (N) ecosystems

Evidence Justification
MA | CCD is likely to have a major / greater / more of an impact on managed Ml | +No pollination means no fruits / muts / vegetables which means 10 / reduced food for
ecosystems (as these ate dependent on bees for pollination of crops) ‘humans / herbivores,
MA2 | . Flow on effect to food chains eg fewer herbivores so fewer carnivores.
NA | CCD s likely to have a minor / lesse / no impact on natusal ecosystems (as | NA;L | * Nobee pollination may reduce numbers of some plants.
these are less dependent on bees for pollination/ planis are wind pollinated / | 'y > | - Flow on effect to food chains eg fewer herbivores / carnivores
‘plants have other pollinators) OR
Lack of honey for bears / named agimal.
NAj3 | +No/ little effect on wind pollinated plants which may increase in numbers (as

‘competitor reduced).
« Flow on effect to food chains eg more herbivores / camivores.

+ Natural pollinators are present and continue pollination
OR
Tncrease in natural pollinators (as competition removed).
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QUESTION TWO Assessment Schedule: Amazonian Butterflies

Evidence Justification: role of relationship or process in producing large number of species / only a
small number of phenotypes explained.
EA Intraspecific competition: occurred in ancestral species through | EAy | Niche differentiation occurred / butterlies occupied vacant niches (by laying eggs / feeding on
over population (of caterpillars feeding on one type of plant). different plants reducing intraspecific compefition)
EN Selection pressures: from differences in new niches /habitats/ | ENy | The different selection pressures have led to genetic / phenotypic differences befween the
environment (new plant types). butterfly populations.
ER Reproductive isolating mechanisms: results from lack of gene | ER, | Sympatric speciation: speciation results — sympatric as no geographical barriers.
flow between butterfly populations. 'OR speciation identified and description makes it clear it is sympatric.
ED Divergent Evolution / adaptive radiation: As different species
have evolved from a common ancestor / fil available niches.
EE Interspecific competition: occurs due to many butterfly species in | EE; | Laying eggs / feeding on different plants allows butterflies to co-exist (by reducing interspecific
the same area competition).
ET Mutations resultin different raits / colour-pattern / phenotypes.
P Predation by birds tasgets certain phenotypes. EP; | Acts as a selection pressure to remove other colour pattern / uncamouflaged phenotypes.
M Mimicry described: same colour patterns develop ia different EM;1 | - Butterfly phenotypes which are considered unpalatable / camouflaged on flowers ate ot
butterfly species (which may or may not be unpalatable). ‘preyed on(and survive and reproduce).
EM;2 | - Butterflies not preyed on their alleles increase in frequency in gene pool.
EM;3 | - Butterflies with other phenotypes are preyed on by birds 50 will not survive.
EMy4 | * Butterflies with other phenotype the alleles will be removed from gene pool.
EC Convergent evolution: as different species have evolved similar
(colour patterned) phenotypes.
EO Coevolution: relationship between host plant and butterfly species. | EO; | Increase divergence in butterfly species as they coevolve with specific plant hosts.





