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91157

QUESTION ONE: BLACK ROBINS

http://nzbirdsonline.org.nz/species/black-robin

Introduced species such as cats and rats caused the Chatham Island black robin (Perroica traversi)

population to plummet to five individuals in 1980. Due to intensive conservation efforts, the species
now has over 250 individuals in the gene pool.

(a) Describe the term gene pool.

//%)/c/perw /boO/ ir He Feral numjper of allerer presenst on
G foipuiakmo e rnore alleier, e /arqur He W

ponl// e
-

(b)  Explain how genetic drift affects the black robin’s gene pool.
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(c)  Female black robins usually lay eggs inside their
nests. However, conservationists found some birds
laid eggs on the rims of nests, where the eggs could
not survive. So, they pushed the eggs back into
the nests where they could be incubated and hatch
successfully. However, this selection pressure from
humans caused the rim laying allele to increase to
50% in the black robin population. They decided to
stop pushing eggs back into the nests to prevent the
behaviour from spreading throughout the population.
In 2011 only 9% of the population laid eggs on the
rims of nests.

Nest showing egg laid on rim.
www.math.canterbury.ac.nz/~r.sainudiin/
preprints/plos_br_preprint.pdf

Discuss why some female black robins lay eggs on the rims of nests, while most lay eggs
inside the nests, and how humans affected this behaviour.

In your answer include:

. a description of what allele and allele frequency mean

. an explanation of what selection pressures are, and how they affect natural selection
. a discussion of natural selection using the black robin egg laying example

. a discussion of why the rim laying behaviour increased with human intervention, then
decreased once the intervention stopped.
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QUESTION TWO: BLOOD TYPE

There are multiple alleles that determine a human’s blood type. These are known as IA, IB and i©.
Alleles I* and IB are dominant over i© . However, when I* and IB are inherited together, they show
co-dominance.

(a) - D/,escrlbe what multiple alleles are.

//’/Io/H/)/(’ alletér are oJien vore H\ahéef}wg allelre s
code Fer g particviar tralt . Ap example 15 ABo

/?/cod 7/ oup /

(b)  The pedigree chart below shows the two children and their phenotypes that result from a male
with phenotype B and a female with phenotype AB.

Key
Blood Types 1
male

Phenotype Genotype B AB
A IA IA, IA iO Q female
B IBIB, B{O —’/"-—’%‘\w
AB 1A IB marriage
O g

||

B AB

Explain why Child 1 has two possible genotypes while Child 2 has only one possible
genotype.

You

v use diagrams in your answer:
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Child 2 (AB) in the pedigree chart on the previous page has children with a female having
homozygous O blood type.

Discuss the inheritance of their offspring.

In your answer include:

. the possible phenotypes AND genotypes of the offspring

. an explanation of the difference between dominance and co-dominance

. a discussion of why none of their children will have the blood type O or AB.

You may use diagrams in your answer. \
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QUESTION THREE: COAT COLOUR

In 1905, Lucien Cuénot observed unusual ratios when

studying inheritance of coat colour in mice. After mating two
heterozygous yellow mice (Yy), he observed that the offspring
never showed a normal 3:1 phenotypic ratio. Instead, he always
observed a 2:1 ratio, with two yellow mice for every grey
mouse. He concluded that yellow coat colour (Y) was dominant
over grey coat colour (y), and by using test crosses he showed
that all his yellow mice were heterozygotes. However, from

his many crosses, Cuénot never produced a single homozygous
dominant yellow mouse.

www.themouseconnection.org/t955-what-
are-these-sooty-colors

Subsequently, it was confirmed that no homozygous dominant
yellow mice were present because of a lethal allele.

(a) D?e a lethal allele(s).

//L?ﬁhol _é)-Léle/ are aILeiff/—/'\ai are Conh’oﬂeolw y a re ,ﬂ,%/@,/'“”'”
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#rrn )
(b) Discuss how Cuénot used test crosses to determine that all the live yellow mice were
heterozygous.
In your answer include:
. a description of homozygous AND heterozygous
. an explanation of what a test cross is
. a discussion of how Cuénot used the test crosses to observe a 2:1 ratio (two yellow mice

for every grey mouse), and determine that all live yellow mice were heterozygous.

You may use diagrams in your answer.
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(¢) The genetic disease cystic fibrosis is caused by lethal alleles. An affected individual is
homozygous recessive, however heterozygous individuals are carriers of the lethal allele.
Lethal alleles are caused by mutations. The mutation for cystic fibrosis occurs in the gametes.

Discuss how mutations cause lethal alleles, AND why cystic fibrosis alleles remain in the
population.

In your answer include:
. a description of what a mutation is
. an explanation of the difference between a gametic mutation and a somatic mutation

: a discussion of why the cystic fibrosis lethal allele remains in the human population.
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Annotated Exemplar Template

Merit exemplar for 91157 - 2015 Total score |15
Q Srade Annotation
score

Correct definitions in part (a) (b) and (c). Provides a very good discussion
integrating Selection Pressure and Natural Selection to survival of offspring.
Does not mention the concept of “variation” in the Robin population which is
vital to Natural Selection. Has implied that Natural Selection selects individuals
after human intervention, but fails to link the idea to alleles no longer passed
on to offspring which is a requirement for ES8.

Definitions are incomplete. Examples are out of context ( eg: Roan Cows
rather than blood groups).Dominance described as an allele dominates
another ( recessive not mentioned). Does not explain or discuss the about the
children’s inheritance of their genotypes in part (c).

Provides correct definitions for (a) (b) and (c). Test cross defined correctly but
explanation indicates a 2:1 ratio from a test cross which is incorrect. The 2: 1
ratio occurs as a deviation from 3:1 from mating of 2 heterozygous individuals
as a result of Lethal alleles. The answer is evidence towards E7 as Cystic
Fibrosis is discussed to an excellence level.
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QUESTION ONE: BLACK ROBINS
http://nzbirdsonline.org.nz/species/black-robin
Introduced species such as cats and rats caused the Chatham Island black robin (Petroica traversi)
population to plummet to five individuals in 1980. Due to intensive conservation efforts, the species
now has over 250 individuals in the g gene pool
(a) Describe the term ge
// fotal  pumber of 0//{/4// e =

conbinateny with (A Qa ;;p{m'(J // e

-

(b) Explain how genetic drift affects the black robin’s gene pool.
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(c) Female black robins usually lay eggs inside their
nests. However, conservationists found some birds
laid eggs on the rims of nests, where the eggs could
not survive. So, they pushed the eggs back into
the nests where they could be incubated and hatch
successfully. However, this selection pressure from
humans caused the rim laying allele to increase to
50% in the black robin population. They decided to
stop pushing eggs back into the nests to prevent the
behaviour from spreading throughout the population.

0 : : Nest showing egg laid on rim.
Ip Ll Only 9% of the pOPUIatlon laid cggs on the www.math.canterbury.ac.nz/~r.sainudiin/
rims of nests.

preprints/plos_br_preprint.pdf
Discuss why some female black robins lay eggs on the rims of nests, while most lay eggs
inside the nests, and how humans affected this behaviour.
In your answer include:
. a description of what allele and allele frequency mean
. an explanation of what selection pressures are, and how they affect natural selection

. a discussion of natural selection using the black robin egg laying example

. a discussion of why the rim laying behaviour i with human iftervention, then
decreased once the intervention stopped.| &y ciyper7? v SCC7rON
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There is more space for your
answer to this question on the
following page.
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QUESTION TWO: BLOOD TYPE

There are multiple alleles that determine a human’s blood type. These are known as I#, IB and i°.
Alleles I* and 1B are dominant over i°. However, when I* and IB are inherited together, they show

co-dominance.

(a) Describe what multiple alleles are.
/ mu/ﬁple allel €y arc Glleies bt car~ e

X pics ren (N morc  nbys  tha o/-e// ,

~——

(b) The pedigree chart below shows the two children and their phenotypes that result from a male
with phenotype B and a female with phenotype AB.

<

h Key
Blood Types :

Phenotype Genotype B AB
A G IA, [Ai0 / O female
B JE B 150 ~
AB A[B /// marriage
0 070 4
B AB
Child 1 Child 2

Explain why Child 1 has two possible genotypes while Child 2 has only one possible
genotype.

You may use diagrams in your answer.

/ (hilg  oha  hou Tweo  poliple genotypes blrause
4 [t phnotype B, s multiple alietes  Tix  Afather
Could Ut (onthibubeel 0n B Or  an O all<ll arol tre
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[t i Mofler and  ferice boss

There is more space for your
1 answer to this question on the
following page.
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Child 2 (AB) in the pedigree chart on the previous page has children with a female having
homozygous O blood type.
Discuss the inheritance of their offspring.
In your answer include:
. the possible phenotypes AND genotypes of the offspring
. an explanation of the difference between dominance and co-dominance
. a discussion of why none of their children will have the blood type O or AB.
You may use diagrams in your answer.
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QUESTION THREE: COAT COLOUR

In 1905, Lucien Cuénot observed unusual ratios when

studying inheritance of coat colour in mice. After mating two
heterozygous yellow mice (Yy), he observed that the offspring
never showed a normal 3:1 phenotypic ratio. Instead, he always
observed a 2:1 ratio, with two yellow mice for every grey
mouse. He concluded that yellow coat colour (Y) was dominant
over grey coat colour (y), and by using test crosses he showed
that all his yellow mice were heterozygotes. However, from

his many crosses, Cuénot never produced a single homozygous

dominant yellow mouse. are-hesessetyicolore

Subsequently, it was confirmed that no homozygous dominant
yellow mice were present because of a lethal allele.

(a) Describe a lethal allele(s).
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(b) Discuss how Cuénot used test crosses to determine that all the live yellow mice were
heterozygous.

In your answer include:
. a description of homozygous AND heterozygous

. an explanation of what a test cross is

. a discussion of how Cuénot used the test crosses to observe a 2:1 ratio (two yellow mice

for every grey mouse), and determine that all live yellow mice were heterozygous.

You may use diagrams in your answer.
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The genetic disease cystic fibrosis is caused by lethal alleles. An affected individual is
homozygous recessive, however heterozygous individuals are carriers of the lethal allele.

Lethal alleles are caused by mutations. The mutation for cystic fibrosis occurs in the gametes.

Discuss how mutations cause lethal alleles, AND why cystic fibrosis alleles remain in the
population.

In your answer include:
. a description of what a mutation is
. an explanation of the difference between a gametic mutation and a somatic mutation

. a discussion of why the cystic fibrosis lethal allele remains in the human population.
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answer to this question on the
following page.
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Annotated Exemplar Template

Merit exemplar for 91157 - 2015 Total score | 17
Q it Annotation
score

Correct definitions in part (a) (b) and (c). Provides a very good discussion
integrating Selection Pressure and Natural Selection to survival of offspring.
Does not mention the concept of “variation” in the Robin population which is
vital to Natural Selection. Has implied that Natural Selection selects individuals
after human intervention, but fails to link the idea to alleles no longer passed
on to offspring which is a requirement for E8.

Definitions are incomplete. Examples are out of context (eg: Roan Cows rather
than blood groups).Dominance described as an allele dominates another and
(recessive allele not mentioned). Does not explain or discuss the about the
children’s inheritance of their genotypes (gametes from parents) in part (c).

Provides correct definitions in (a) and (c). Does not provide sufficient
discussion in (b). Has used punnet square of a cross of 2 heterozygous mice
as stated in resource material, with no link of understanding why all yellow
mice were definitely Yy and not YY. The Cystic Fibrosis question was clearly
discussed to an ES8 level with an annotated punnet square. The student did not
receive an overall E8 as they were unable to answer part (b)






