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QUESTION ONE: MEIOSIS

In txgers, coat colour and stripe pattern are determined by two different genes that are not linked.
coat colour is completely dominant to white (w), and the S) pattern is completely
dominant to no stripe (s).

www.recreoviral.com/fotografia/fotografias-llamaran-atencion-cualquier-curioso/

W, & S
A tiger homozygous for'orange fur and stripe?is crossed with a tiger homozygous for white fur and no
stripes. All the next generation tigers (F1) have the same genotype.

(a) Identify the genotype of the F1 generation. \I\) “ E) 4 F: (o :
NS |
1iae

(b) Two of these F1 tigers are crossed to produce the F2 generation. )
Use the Punnett square to: :
. show the F1 gametes and all the expected genotypes of the F2 generation of the tigers

. give the phenotypic ratios for the completed cross.

F1 gametes

4 Orage 1 i “

- o0age % 00 SHiped
 Wideyorpr s 3

F1 gametes

~ White H 00 wkefﬁ[




Print Script 24/01/23, 11:16 AM

Phenotypic ratios:
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(¢) Discuss hoW‘independent assortment and crossing over affects linked genes and unlinked genes
AND how they both affect genetic variation in a population.

In your answer include:
a description of linked genes AND unlinked genes

an explanation of the processes of independent assortment and crossing over, including when

o

they occur
an explanation of why linked genes do not independently assort during the process of meiosis \/

a discussion comparing and contrasting how linked genes, independent assortment, and
crossing over affect genetic variation in a population.
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QUESTION TWO: POPULATION GENETICS

Kakapo numbered in the hundreds of thousands before humans atrrived in Aotearoa. Huma |
uch as cats and stoats, and by 1995 there were only 51 kakapd: 50 on Stewart Island and one
nland. Data shows that the surviving population on Stewart Island been isolated for 10000

years. During this time these birds had been inbreeding with each other. ~ fOUNdar EFFC o

Biologists sequenced and analysed kakapd genomes from 35 living birds from Stewart Island and

14 samples from the extinct mainland population. Surprisingly they found that the kakapd on Stewart
Island have lost harmful mutations rather than accumulating them. Biologists found they now carry fewer
harmful mutations than the extinct population on the mainland once did. < AtWal S pee 4o

Adapted from https://www.cell.com/cell-genomics/pdfExtended/S2666- Source: https://nzbirdsonline.org.nz/species/kakapo
979X(21)00002-1

(a) Discuss the possible reasons for the removal of harmful mutations from the Stewart Island birds,
even though the population is small.

In your answer include:

+  adescription of what a mutation is
. an explanation of hO} kakapd might have been subjected to nat

+  an explanation of why harmful mutations may accumulate i
larger populations -
+  adiscussion of THREE possible reasons why the Stewart Island population has f
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QUESTION THREE: PATTERNS OF INHERITANCE
Rabbit coat colour is produced by a variety of different inheritance patterns. Some studies have shown
that coat colour shows incomplete dominance.
The coat-colour gene has multiple alleles which show an order of dominance. The simplified table below
show the coat colour, allele symbol, and order of dominance for three phenotypes.
Coat colour Wild type: black Chinchilla: grey Albino: white "
Phenotype ;
Allele symbol C o c g
Order of Complete dominance over all | Chinchilla shows incomplete | Recessive to wildtype and 4
dominance | the others dominance over albino chinchilla
Adapted from: www.macmillanhighered.com/BrainHoney/Resource/6716/digital_first_content/trunk/test/hillis2¢/asset/img_ch8/c08_fig09.html
(a) Complete the monohybrid Punnett squares in the table opposite.
Work through the instructions in the table opposite to complete and compare the two monohybrid
crosses for rabbit fur inheritance. %

LN R S e
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A rabbit breeder crossed two rabbits that were
heterozygous for black fur and chinchilla.

A rabbit breeder crossed two rabbits that were
heterozygous for chinchilla and albino.

Describe the genotyﬁ of the parents:
Mren/- I-C o

p-rml—c

Describe the genotype of the parents:
L¢c " L
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Describe the phenotype of the parents: Describe the phenoty e of the parents
€ prack o/

Complete the Punnett square below, and de\s{nbe
the expected genotype and phenotype ratios.

o~
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C, Cé,c“‘
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the expected genotype and phenotype ratios.
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Complete the Punnett square below, and describe

DDlack | sronegry

Expected genotype ratio: Expected genotype ratio:

. i i i~ : A
G T C.c™ tehl c, L e e
Expected phenotype ratio: Expected phenotype ratio:

Yt/ Yo | /WMe 1’“’%

Pattern of inheritance:

C@WM/C Jomina e

Pattern of inheritance:
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(b)  Using the table completed in part (a) discuss why the genotype ratios are the same for both crosses,

but the phenotype ratios are different.
In your answers include:
a description of complete dominance l/

an explanation of why the genotype‘ ratios are the same for the above crosses, but the
phenotype ratios are different

v

-

an explanation of incomplete dominance and multiple alleles

a discussion of why complete dominance, incomplete dominance, and multiple alleles could
be an advantage AND a disadvantage to a species-link to n__ural selection.
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Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER




Print Script 24/01/23, 11:16 AM

15

Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER




Print Script 24/01/23, 11:16 AM

16

Extra space if required.
Write the question number(s) if applicable.

QUESTION
NUMBER

91157
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Q

Grade score

IAnnotation

E7

This is an E7 as candidate was able to define both linked
and unlinked genes correctly; explained how they affect
genetic variation and some context of processes within
meiosis have been used to compare between the two.
Candidate however has failed to complete more
comprehensive discussion of how each of independent
dssortment or crossing over affects linked and unlinked
senes.

M5

Candidate has been able to successfully define natural
selection but failed to explain how this affects a population
s there was a lack of understanding of how allele
frequencies change within a population. Candidate has
cained an M5 because the prevalence of harmful
mutations in small populations was explained using the
idea of proportional effect. Candidate has also explained
that Stewart Island could have lower mutation rates due to
random non-mating tying in holistically to the idea of
genetic drift.

M6

Candidate has gained an M6 for correctly completing all
sections of the table in Part A. Candidate has also been
dble to explain why the genotype ratios are the same while
the phenotype ratios are different, however candidate fell
short of a discussion due to a lack of a comprehensive use
of the context provided. Candidate was also able to
explain the advantages of multiple alleles and how this
helps with the survival of the organism but once again
failed to discuss this in relation to the overall survival of a

species, using the idea of Natural selection.






