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 The peppered moth

The peppered moth lives in Britain and is eaten by birds.
‘Before the Industrial Revolution, the moths were black and
‘white speckled and were well camouflaged against the pale
*‘lichen-covered tree trunks on which they rested.

'During the Industrial Revolution, a melanic (all black) variety
 appeared in the industrial area around Manchester. This

- melanic variety arose as a result of a dominant mutation and
- was well camouflaged against the tree trunks which were
blackened with soot. This gave the melanic variety a selective

- More numerous in these areas than the speckled variety.

Antibiotic and pesticide resistance
~ Innatura] populations of bacteria and various pests, €.g. insects,

i fung.iddes and herbicides. These genes arise from mutations.
s f esticides, these resistant organisms have a selective advantage;
‘ orey are more likely to survive and reproducg than npn-re::'
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Caribbean lizards

ds are thought to have colonised the
Caribbean from Central and South
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Artificial selection involves humans selecting and breeding organisms showing desirable c
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pnetic engineering T —

etic engineering is used to im
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+ Golden rice

yinsert.ing two genes into rice plants, one £
from maize and one from a soil bacter;um th A v
_endosperm of the rice grains is stimulated, toe
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 underdeveloped countries. :
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; . ~m~aineerina and medical treatment
Genetic engineering an

i i ing is us ( -e many drugs used in medical treatme
Genelic engineering1s used to produc y g ‘ ooy

Ft.\.n‘npl(.‘s
« Insulin

By transferring the gene that controls insulin production in humans into bacteria, the bacteria
p/roducc insulin which is used to treat diabetes.

Human growth hormone (HGH)
rring the gene controlling the production of HGH into bacteria, the bacteria Produdiin:

By transfe : : j
which is used to treat growth disorders in children.

hormone

Hepatitis B vaccine
By transferring the gene controlling the production of hepatitis B antigens in the hepatitis B virus
the yeast produces the antigens which are used as a vaccine.

into yeast

Other drugs produced by genetic engineering include:

»d clotting drugs for people with haemophilia.
timulating hormone (FSH) used to stimulate the ovaries to produce
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t are infertile.
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applications of gene technology

testing or DNA fingerprinting

testing involves analysing specific regions of DNA taken from cells of individuals, scenes of
ents or crime scenes. It is used:

 To determine if two DNA samples are from the same person thereby helping to solve crimes.
determine the paternity and, in some cases, the maternity of a child.

:}ii identify a body.

To detect genetic disorders or diseases before birth or early in life so treatment can begin at an
age.

help genetic counsellors predict the likelihood that a child who is born to parents who have a
etic disease, or are carriers of a genetic disease, will suffer from the disease.

Toidentify family relationships thereby reuniting families.

* To determine ancestral lines and create family trees.

therapy

therapy is an experimental technique that i nvolves altering genes insidg bod‘y cells to Fu rea
S Orxhelp the body fight a disease. Itis cu rrently being tested for use in various ways:

inserting a functional gene into cells to replace a defective gene that causes a disease.
Bymhaﬁng or ‘turning off’ a defective gene that causes a disease.

* Byi e i i isease.

E By Ntroducing a gene into cells to help the body’s immune system to fight a disea
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"4 100 genetically similar, i.e. inbreeding (see page 160)
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Revision questions
Define the term ‘species’.

Identify TWO ways in which new species may develop.
Explain how natural selection plays a role in biological evolution.

There are several pieces of evidence in existence today that support the theory of
natural selection. Discuss TWO of these.

Humans are able to apply the principles of natural selection in agriculture. Using
ONE plant and ONE animal as examples, explain how this is being done in

the Caribbean.

What is genetic engineering?

Sescribe TWO ways in which genetic engineering is being used to improve food
sroduction and TWO ways in which it is being used in medical treatment.

Discuss THREE possible a
genetic engi i




xam-style Questiong —

A dividing cell

‘Name the structures labelled X, Y and Z.

; (3 marks)
Identify the type of cell division shown in Figure 1. (1 mark)
iive TWO reasons for your answer to ii). (2 marks)
) Name ONE place in the human body where they type of cell division shown
~in Figure 1 would occur. (1 mark)
low many chromosomes would each daughter cell possess when the cell
hown in Figure 1 has finished dividing? (1 mark)
TWO ways in which the cell division shown in Figure 1 differs from the
livision occurring in a growing embryo. (2 marks)
at is cloning? (2 marks)
spite the fact that sugar cane can reproduce sexually, most sugar cane is
1 from stem cuttings. Suggest TWO advantages of using this method. (2 marks)
est ONE disadvantage of cloning in plants. (1 mark)

Total 15 marks

>ndition in which the external pigmentation fails to develop. It is caused
/e allele and is not sex-linked. The family tree in Figure 2 below shows the
albinism in a family.

Key

Female with normal
pigmentation

O Female with albinism

Male with normal
pigmentation

D Male with albinism

Exam-style questions — Chapters 16 to 17
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symbols, give the genotypes of persons 1 and 2. (2 marks)

if persons 11 and 15 were to marry, what is the chance that any of their
I pelotia LR o - il it
of?spring would have albinism? Using a genetic-Cross diagram, explain

ii)

e pal | (3 marks) V
;f‘he albinism was sex-liked, give the possible phenotypes of the children /
= Oflpersons 5 and 6. Use a genetic-Cross diagram to explain your answer. (4 marks) /5
i) Whattype of variation is shown in Figure 22 (1 mark) %
i) Identify TWO other human characteristics that show the same type of j’l

variation as that shown in Figure 2. (2 marks) (
i Give TWO reasons why variation among living organisms is important. (2 marks) ¢
i) How is it possible for organisms that have the identical genetic make-up to

show variation? (1 mark)

Total 15 marks

questions

Distincuish between the following pairs of terms:
i) genotype and phenotype
i) dominant trait and recessive trait.

In pea plants, resistance to fungal disease is a recess
symbols and a genetic diagram to work out the po
cross between a non-resistant, heterozygo

Genetic engineering is used to chang
used to cure genetic diseases in the

i) Outline TWO ways genetic
medical treatment and discuss
genetic diseases. =

ii) Give TWO concerns that

i) Whatisa species a"
i) Explain TWO ways

Increasing numbe
antibiotics. Use t
situation arises,




