Genetics and DNA

UNIT 2: ATHLETE!

GENETICS AND DNA

Classroom challenge

When we studied the fertilisation process, we learned that half of the genetic information
to build a person comes from the mother’s egg, and the other half comes from the
father’s sperm.
This genetic information is stored in a very long and complex chemical called DNA
(deoxyribonucleic acid). DNA has two strands that weave around one another in a shape
known as a double helix. It includes a code to tell your cells how to work and what to do.
Your special code is what makes you unique.
The outcomes and experiences for this chapter are:

I have extracted DNA and understand its function. I can express an informed view of the
risks and benefits of DNA profiling. SCN 3–14b

Experiment to extract DNA
Aim: To extract DNA from a soft fruit

Equipment
•
•
•
•
•
•
•
•

Beaker
Test tube
Wooden skewer
Masher/blender
Dish soap
Pineapple juice
Ethanol (ice cold)
Soft fruit (banana)

Instructions
1 Add the banana to a beaker and mash until smooth.
2 Add 5 ml of liquid dish soap to the mashed banana and mix
thoroughly. Try to avoid creating bubbles.
3 Add three drops of pineapple juice to the banana/soap solution.
4 Transfer the mixture to a test tube.
5 Very slowly, pour cold ethanol down the side of the test tube.
This should be done at an angle to create a layer of ethanol on
top of the banana/soap mixture.
6 Leave to stand for 5 minutes.
7 Observe a white substance that is suspended between the
two liquid layers.
8 Very carefully, using the wooden skewer, hook out some of the
white substance and transfer it to a microscope slide.
9. Observe the extracted DNA under the microscope.

• Discovering the function of DNA
• Exploring the idea of a DNA database
• Extracting DNA experimentally

STRUCTURE OF DNA
Codes are not always
easy to read. The code
DON’T FORGET
in DNA comes from
‘Always take
four chemicals known
great care’ when
as bases. They are
remembering which
cytosine, guanine,
bases are paired up.
adenine
and thymine.
Always (adenine)
They pair up so
take (thymine; A
and T pair up) great
adenine and thymine
(guanine) care
are always linked
(cytosine; G and
together and, in the
C pair up).
same way, cytosine
links with guanine.

Safety!
Always wear eye protection.
Avoid skin contact with ethanol. Wash off any
spills with water

DNA

Find teaching notes for
this challenge at
www.brightredbooks.net

DNA structure diagram

The sequence of the bases in your DNA makes up the code
that instructs your cells how to grow and function. DNA is
the reason your eyes are a certain colour and your feet are
a particular size. It also controls many other aspects of your
appearance, including whether you can roll your tongue. You
are the result of your DNA code!
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Classroom challenge
Unravel the code
The diagram shows a simplified version of the
DNA code – only one strand of the double helix
is shown and short sequences of bases represent
genes for different physical characteristics.

AW TO FOLLOW

Base-pairs diagram
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Genetics and DNA

Table 12 Code for eye colour
Colour

Brown

Blue

Grey

Green

Matching gene code

GTAC

CTAG

TAGC

ACGT

Did you know?

DNA Fingerprinting

DNA profiling activity

Table 13 Code for hair colour
Colour

Light blonde

Dark blonde

Light brown

Dark brown

Black

Matching gene code

ACTG

TAAT

CCGT

GCGC

CGGT

Everyone has a different DNA code. The unique
information in DNA can be collected and stored
as a DNA profile. DNA profiles can help the police
solve crimes, people to find lost family members
and even to find out about possible health issues
before they develop.

Table 14 Code for height
Height (cm)

<130

131–140

141–150

151–160

161–170

171–180

Matching gene code

AAGG

CTCC

TGGT

ACAC

ACGG

GAGA

Table 15 Code for hand span
Span (cm)

<12

13

14

15

16

17

18

> 19

Matching gene code

GCCG

CCCT

TCTG

CGGC

CTCG

GGGA

GAAA

CGTG

Classroom challenge
Instructions

Table 16 Code for shoe size
Size

<3

3

4

5

6

7

8

9

10>

Matching gene code

TTAT

TATA

GGGG

CTAG

GACA

ACTG

GTCA

AAGG

CCGG

Table 17 Code for ability to tongue roll
Ability

Yes

No

Matching gene code

ACCG

GCCT

Table 18 Code for presence and location of freckles
Position

None

Cheeks

On nose

On Nose and cheeks

Gene code

CCCC

CAAG

GTCG

ACTG

Instructions
1 Using your selecting skills, read the code for
Find teaching notes for
each gene on the simplified DNA strand and find
this challenge at
the matching code in the appropriate table.
www.brightredbooks.net
2 You should be able to work out what the person
with this DNA code will look like.
3 Draw the person into your notes, using the correct coloured pencils and including
the information you cannot draw in a fact file next to your drawing.

DNA PROFILING
As every single human has a different DNA code, will some people be better at some
things than others?
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Using your researching skills, use the internet to research the different
uses of DNA profiles and DNA databases.

TEACHING NOTES

Find teaching notes for
At the end of your research use your analysing skills and consider your
this challenge at
opinion on DNA profiling and databases. Do you think DNA databases
www.brightredbooks.net
are good or bad? Should everyone have to give a sample of their DNA to
a database? Would you be happy if your DNA was stored? Write a paragraph
giving your opinions on these issues and your reasons for feeling the way you do.

Our athlete’s unique DNA code has made her naturally athletic. She
has long arms and legs, strong muscle tissues and an efficient digestive
system, meaning that she is naturally more suited to competing in
races. She trains to enhance her natural abilities. Does her DNA code
mean that she has an unfair advantage?
This is a topic of debate in a number of different sports. When top
athletes’ DNA codes are examined, they seem to have codes that make
their bodies ideally suited to their sport.

Did you know?
Fact file: Michael Phelps
Michael Phelps is one of the best swimmers
in the world. At time of writing, he has won
28 Olympic medals and has competed in all the
elite competitions. Does Michael Phelps have
some physical advantages which help him
to swim so fast?
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UNIT 2: ATHLETE!
He is 6 feet 4 inches (1.93 m) tall, a perfect height for a competitive swimmer.
More interestingly, his arm span (the length from middle finger to middle finger) is
6 feet 7 inches (2.01 m), so his arm span is longer than his body. This means he has
exceptional pulling power through the water.

MICROBES
Our athlete must consider all aspects of her health and fitness. She
has been doing cardiovascular workouts to help train her heart and
lungs for racing. She is eating the correct types of foods and gaining
the appropriate amount of energy for training and to meet her
growing baby’s needs. She also understands her advantages based on
her genetics. She should be aware of, and in control of, her exposure to
microbes.

He has size 14 feet. This size is slightly bigger than average, but since his joints are extra
flexible he can move his feet more in the water. Having large feet that are easy to move is
like wearing flippers when you swim!
Michael Phelps was born with these physical attributes that are in his DNA code. He
trains hard to develop elite fitness and a flawless technique, but his genetic code has
definitely helped make him a very successful swimmer.

Classroom challenge
Use your literacy skills
Instructions

The outcomes and experiences for this chapter are:

TEACHING NOTES

I have contributed to investigations into the different types of micro-organisms and can
explain how their growth can be controlled. SCN 3–13b

Find teaching notes
for this challenge at
www.brightredbooks.net

I have explored how the body defends itself against disease and can describe how
vaccines can provide protection. SCN 3–13c

You should use the skills you have been learning in school to write a convincing essay
stating your personal opinion on this topic: ‘Athletes are only good at their sports because of
their genetics.’
This type of writing is called persuasive writing and in science it must be based on
scientific fact.
Using the information in this chapter and other information you have found from reliable
internet sources, decide whether you agree with the topic statement. You are entitled to
your own opinion but you must support your case with facts.

•
•
•
•

Investigating micro-organisms
Discussing the differences between bacteria, fungi and viruses
Exploring the immune response in humans
Discovering vaccinations

BACTERIA, FUNGI AND VIRUSES
Our athlete’s body is full of microbes! Although certain microbes pose
a risk to her health, she actually needs some of them to help her body
work at its best.
Microbes are microscopic forms of life,
meaning that we need a microscope to
see them. There are three groupings of
microscopic life:

• bacteria
• viruses
• fungi

Bacteria

Microbes are found everywhere! There
are more microbes than all other forms of
life put together.
Virus
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Microbes

Bacteria

Questions

Bacteria are organisms consisting of just one cell. They have
no nucleus, a cell membrane and are filled with cytoplasm.
They divide and multiply very quickly. On average, there is one
cell division every 20 minutes – they increase in number very
quickly when the conditions are right.

1 If there are 100 bacteria in a Petri dish, how many will there be 20 minutes later?
2 If the conditions are right, how many of the same
bacterial cells will there be 60 minutes later?
TEACHING NOTES
3 If there 1000 bacterial cells present on a surface at
1 pm, how many would there have been at 12:40 pm?
Find teaching notes
for this challenge at
4 If the conditions remained right, how many of these
www.brightredbooks.net
same cells would there be at 3 pm?

Fungus

Classroom challenge
Microbe experiment
Aim: To prove that microbes are found in the classroom

There are lots of types of bacteria and they exist in many different shapes and sizes.
Some are harmful and can cause bacterial infection, while others are harmless
or even helpful.

Equipment
•
•
•
•
•

Did you know?

Nutrient agar plate
Pen (for labelling)
Cotton swab
Sticky tape
Disposal bin

You are covered in bacteria!

Instructions
1 Collect a nutrient agar plate and write your name and the date on one
edge of the bottom.
2 Draw a cross along the bottom of your plate to make four separate sections.
3 Take four cotton swabs, to sample four different areas of the classroom. Before
proceeding, discuss with your teacher which areas are acceptable for sampling and
why. Next, use a swab to sample an area by wiping it on the area.
4 Lightly run the swab onto the surface of the nutrient agar and label that section of
the plate with where the sample was taken.
5 Dispose of cotton swab immediately.
6 Using the remaining three cotton swabs, repeat the process for the three more areas
of the classroom.
7 Place lid on agar plate.
8 Using two small pieces of sticky
tape, secure the lid in place. Do not
seal completely.
9 Return your labelled plates to your
teacher for incubation.
10 Your teacher will place the plates into an
incubator at a suitable temperature to
grow bacteria.
You will see the results in a day or two!
Using the information in the
photo caption and your processing skills,
answer the following questions.
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Bacteria reproduce at regular time intervals. Remember that
every 20 minutes the number of bacteria cells doubles!

While some bacteria can be potentially harmful to you if
they get inside your body, your skin is actually covered
in hundreds of millions of them. There are also healthy,
essential species that live in your digestive system and help
break down foods.
Probiotic yoghurts (containing helpful bacteria) are sold in
supermarkets for us to eat. Scientists do not fully understood
how they work, but think they help to maintain a healthy
balance of gut bacteria that help digest food and reduce
numbers of harmful bacteria.

Fungi
Fungi are also single-celled organisms but tend to be
bigger than bacterial cells. They are found everywhere
and there are over 99 000 known types of fungus.
They can grow by themselves (like mushrooms) or on
other things (like moulds). They are very useful to the
environment and to humans. Yeast is a very common
type of fungus and we use that in the everyday process
of making bread, beer and wine. In the environment, fungi
help to break down dead plants and animals.

Viruses
Viruses are the smallest type of microbe. Viruses are simply strands of DNA inside
a protein coat. They can only reproduce when they are inside a host cell. Because
they can’t reproduce on their own, some scientists believe they are not really
living organisms.
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END-OF-CHAPTER QUESTIONS
The cardiovascular system

AW TO FOLLOW

1 Using the diagram, complete the following table of organ
systems by writing each organ in the right column.
Respiratory system

Cells
13 Draw a picture of a simple animal cell and label the following parts: nucleus, cell
membrane, cytoplasm.
14 Copy and complete the following table to describe the functions of the three major
parts of a simple animal cell.
Cell organ

Function

Nucleus

Digestive system

Cell membrane
Cytoplasm

2 What gas is added to your blood when you breathe in?
3 Describe function of the heart and lungs making sure
you use the following key words in your description:

•
•
•
•

blood
oxygen
carbon dioxide
cells

4 Name the numbered parts of lung diagram.
5 Name the chambers A, B, C, and D in the heart diagram by
picking from the following list:

•
•
•
•

left ventricle
right ventricle
left atrium
right atrium

6 Arteries and veins both transport blood around the body.
Describe the difference between the blood carried by
arteries and the blood carried by veins.
7 Asthma is a condition suffered by many people across the
world. Using your researching skills find out how asthma
affects the lungs.
8 Using your researching skills, find out who invented the
stethoscope and when? Include some details on what it
was used for and how it changed the way doctors could
diagnose some illnesses.
9 Using your researching skills, draw a diagram of a
stethoscope and label the following parts:

•
•
•
•

15 There are many more cell parts (organelles). Using your researching skills, find out
the name of another organelle found in animal cells and describe its function.
16 DNA is found inside the nucleus. Describe its role in the cell.
17 Draw a diagram of a plant cell and label the following structures: nucleus, cell wall,
cell membrane, cytoplasm, vacuole, chloroplasts.
18 Copy and complete the following table to describe the functions of the six major parts
of a plant cell.
1

Cell organ

3

Cell membrane
2

Cytoplasm
Vacuole
Chloroplasts

AW TO FOLLOW

C

A

D
B

10 Using your researching skills, find out why there are two bells on a stethoscope.
What does the doctor use each bell for?
11 A person’s heart rate or pulse is the number of times the heart beats in a minute.
Write a sentence to describe the relationship between heart rate and activity level.
12 By experiment or using your researching skills, find out what does a pulse oximeter
does. Why is it important for doctors to be able to measure this characteristic?
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Cell wall

earpiece
tube
open bell
closed bell

114

Function

Nucleus

19 Using your researching skills, find out the name of the substance that chloroplasts
contain which absorbs light energy.
20 Microscopes are often used to magnify cells or microbes to allow us to study
their structures. Using the diagram, describe how you would use a microscope to
view onion cells.
21 Describe what happens to the image when you
switch between different objective lenses on
the microscope.
22 Using your researching skills find out what Isaac
Newton was famous for discovering. Include in
your description some details on when and how his
discovery was made.
A

The digestive system
23 Using the diagram below name the five parts A, B, C
and D of the digestive system.
24 The small intestine and the large intestine have
different functions in the digestive system. Describe
their functions.
25 Describe the journey of a piece of food as it travels
through the digestive system. Make sure you
explain what happens to the food at each organ.

B
C
D
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