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Learning objectives

By the end of this session, you will be able to:
* Describe the role of DNA in living things.

* Describe the main processes involved in extracting DNA from
plant cells.




Introduction

What is DNA?

Human

Nucleus

Chromosome
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Ask students what they think DNA is.

In every cell of your body you have 23 pairs of chromosomes. A chromosome is DNA all twisted up forming the shape you can see on the board.

The DNA in every cell in your bodies is roughly two metres long! (Compare that with your own height or that of a student to make them realise how long it actually is.)

It is a long-chain molecule that codes the information needed for cells and tissues to work.




Introduction

History of DNA

Discovered in 1869.

Structure was determined by Dr James Watson and Francis Crick in 1953.

Watson and Crick were helped by research done by Rosalind Franklin
(who took an X-ray photo of DNA's structure) and Maurice Wilkins.



Presenter Notes
Presentation Notes
DNA was originally discovered in 1869, but it wasn’t fully mapped out or understood until nearly 100 years later.

Several groups of scientists were trying to understand what DNA looked like. With the help of Maurice Wilkins, Watson and Crick gained access to an X-ray image of DNA that had been taken by Rosalind Franklin.

Using the DNA image they successfully deduced the model of DNA that we commonly know today as the double helix.


Introduction

Why is DNA important?

DNA is the genetic code in all living organisms.

It carries all the vital instructions for cells.

It is passed from parents to children, which explains why we may have
some of our parents’ features.
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Presentation Notes
DNA is the set of instructions telling a cell what its job will be. This is done through the sequence of four different bases: adenine (A), thymine (T), guanine (G) and cytosine (C). Every type of cell has a different code so has a different job.

Have you ever wondered why we look similar to our parents and siblings? This is because we inherit this data/genetic material from our parents.


Meet Jason, a senior director of chip research at Oxford Nanopore Technologies.

Senior director of chip research

He works with other scientists to sequence DNA during viral outbreaks or during
the discoveries of new species.
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Senior director of chip research



Presenter Notes
Presentation Notes
Introduce learners to Jason, a senior director of chip research at Oxford Nanopore Technologies, who works with other scientists to sequence DNA during viral outbreaks or during the discoveries of new species.  
Watch the video at https://edu.rsc.org/job-profiles/senior-director-of-chip-research/4012979.article (accessed 11 April 2023).
Video length: 1:18


https://edu.rsc.org/job-profiles/senior-director-of-chip-research/4012979.article
https://edu.rsc.org/job-profiles/senior-director-of-chip-research/4012979.article
https://edu.rsc.org/job-profiles/senior-director-of-chip-research/4012979.article

Introduction

Extracting DNA

DNA can be extracted from the cells of living organisms.

Today we are going to be trying to extract DNA from strawberries and
Kiwi fruit.

These fruit have six different sets of chromosomes, which is three times
the material in human DNA.

As there is a larger number of chromosomes, the fruit's DNA can be
visible to the naked eye.
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Presentation Notes
Point out to learners that the DNA we will be extracting is ‘crude’. If you wanted to analyse the DNA you would need to clean it up first.



Demonstration

Demonstration: extracting DNA from strawberries

* Add the strawberries to a
zip-lock bag and ‘squish’ to form
a mush.

* Add extraction solution and the
‘'squishing’ process continues until it
there are no more large pieces of fruit. ' ‘ ,

* The extraction solution used contains
detergent, water and salt.

* Filter the solution formed and then
transfer into a boiling tube.
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During this part of the demonstration, point out to learners that the ‘strawberry extraction solution’ contains detergent, water and salt, and discuss why they think these three ingredients may be used. The learners will answer this question in their student workbook later in the session.
 
The detergent breaks down the fatty cell membrane so the DNA can be released, and the salt makes the strands of DNA bind together so they become visible. 



Demonstration: extracting DNA from strawberries

* Add pineapple juice and stir the -
solution. The pineapple juice helps
to break down the cell membrane so
that more DNA can be released.

* Tilt the tube, then slowly add chilled U
ethanol down the side of the tube,
so it forms a separate layer on top of
the strawberry solution.
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Explain that two layers will form – as this is a key part of the experiment, make sure you really highlight this during the demonstration, so learners know how to do it correctly. 

Explain how strands of DNA start rising from the bottom to the top of the upper ethanol layer and can be seen in the colourless upper layer.


Demonstration: extracting DNA from strawberries

* The fruit DNA starts to form at the
boundary between the two layers
and floats up into the colourless
upper layer, where it can be seen as

long strands. U
 ———

* The long strands of DNA can be

collected from the tube using a wire =
hook N\ —_—
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Executive editor, scientific publishing

Meet Katie, an executive editor in scientific publishing, who works with

scientists around the world to publish and promote their findings in
leading scientific journals.

A FUTURE IN CREMISTAY

MAKING THE DIFFERENCE ®
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Presenter Notes
Presentation Notes
Introduce learners to Katie, an executive editor in scientific publishing, who works with scientists around the world to promote and publish their findings in leading scientific journals. 
Watch the video https://edu.rsc.org/job-profiles/senior-director-of-chip-research/4012979.article (accessed 11 April 2023).
Video length: 0:51


https://edu.rsc.org/job-profiles/executive-editor-scientific-publishing/4013012.article
https://edu.rsc.org/job-profiles/executive-editor-scientific-publishing/4013012.article
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Activity 1

Extracting
DNA from
kiwi fruit

P See student workbook



Extracting DNA from kiwi fruit

You will now try to extract DNA from kiwi fruit.

You will try the method in two different ways — one that includes the use
of pineapple juice and one that does not.

During the experiment remember to wear eye protection and follow the
instructions in your student workbook carefully.




Questions

(a) Why is it important that the fruit is ‘squished’ at the start of the
experiment?

(b) How did the amount of DNA extracted from the kiwi fruit compare with
the amount extracted from the strawberries? Why do you think this
was?

(c) How did the amount of DNA extracted from the kiwi fruit when
pineapple juice was used compare with the amount of DNA extracted
from the kiwi fruit when pineapple juice was not used? Why do you
think this was?

(d) Explain the purpose of including each of the following: detergent, salt
and ethanol.

Activity 1
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Presentation Notes
The answers to these are provided on the next slide. These questions are included in the student workbook. 

Give learners five minutes to work through these questions in pairs before going through the answers together as a class using the next slide. 


Answers

(a) The process of ‘squishing’ the fruit separates the cells and allows the
DNA to move out of the cell nucleus.

(b) The amount of DNA extracted varies between different plants.

(c) There was a greater amount of visible DNA produced when
pineapple juice was used compared with the amount produced when
pineapple juice was not used. The pineapple juice helps to break
down the cell membrane so that more DNA can be released.

(d) The detergent breaks down the fatty cell membrane so the DNA can
be released. The salt makes the strands of DNA bind together so
they become visible. As DNA does not dissolve in ethanol, it forms a
jelly-like substance so becomes more visible.

Activity 1
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