CHROMOSOMES,
GENES AND DNA

Don’t give out booklet until first
activity is completed!




BACK TO BACK ACTIVITY

* Puplls sit back to back. Pupil 1 describes
picture and pupil 2 draws.
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http://www.ornl.gov/sci/techresources/Human_Genome/graphics/slides/images/01-0085sm.jpg
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t/begin/tour/



http://www.pbs.org/wgbh/nova/genome/dna_flash.html
http://www.pbs.org/wgbh/nova/genome/dna_flash.html
http://learn.genetics.utah.edu/content/begin/tour/
http://learn.genetics.utah.edu/content/begin/tour/

DEFINITIONS

e Chromosomes are genetic structures found in
the nucleus of a cell.

 They are made of DNA (deoxyribonucleic acid)
and occur as functional pairs except in
sex cells (sperm and eggs).

e Genes are short sections of chromosomes that
operate as functional units to control
characteristics. Genes are short lengths
of DNA.

* There are hundreds of genes contained in a
chromosome.
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DNA STRUCTURE

DNA is made up of units called
nucleotides which contain:

A deoxyribose sugar
A phosphate group

A base




A NUCLEOTIDE

phosphate

deoxyribose sugar


http://www.google.co.uk/imgres?imgurl=http://dna02.wikispaces.com/file/view/i_am_a_whore.jpg/229173532/i_am_a_whore.jpg&imgrefurl=http://dna02.wikispaces.com/Structure%2Bof%2BDNA%2Bnucleotides&usg=__YqLDKXkb-ujAcG9YUepv3lilonk=&h=244&w=300&sz=21&hl=en&start=12&zoom=1&tbnid=dgnfaPXolNzJVM:&tbnh=94&tbnw=116&ei=T5B0T_rPAurU0QX1kcnyAQ&prev=/images%3Fq%3Dnucleotide%2Bstructure%26um%3D1%26hl%3Den%26safe%3Dactive%26gbv%3D2%26tbm%3Disch&um=1&itbs=1

* Nucleotides join
together to form long
chains.

* Two chains are joined
together by their bases.

* The two chains run In
opposite directions
(antiparallel).

What do you notice about the bases?



DNA Structure

There are four types of bases
e Adenine

e Thymine
e Cytosine
e Guanine




DNA Structure

e Adenine binds with Thymine
e Guanine binds with Cytosine

* | go to school AT Glenlola
Collegiate
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* The two chains run in opposite directions
(antiparallel).

* The DNA chains twist to form a
double helix



 Build a DNA model animation



http://learn.genetics.utah.edu/content/begin/dna/builddna/

How does DNA work?

* DNA provides a code which allows
the cell to make protein.

* The most common proteins that the
DNA makes are enzymes.

* By making enzymes DNA controls
the development of the cell.




How does DNA work?

* The bases along one side of the
DNA molecule form the genetic
code.

« Each sequence of three bases is
called a base triplet.

« Each base triplet codes for an
amino acid - which are the building
blocks of protein.




Base triplets code for amino acids

Figure 3 Protein
basew synthesis — making

triplet key protein from DNA
e amino acid 1 @ phosphate
<& sugar
A adenine
T thymine
. C cytosine
G guanine
|> amino acid 2
‘> amino acid 3
e amino acid 4

——— single strand of DNA (the other strand is not involved in the coding process)

1 Use Figure 3 to work out the length of DNA required (in : w
number of bases on the coding strand) to code for a protein '

consisting of 177 amino acids?
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7D : ; ! https://www.youtube.com/watch?v=VegLVn_10CE




ERWIN CHARGAFF discovered that there was a relationship between
the number of bases in the DNA which he was studying.
His results are in the table below.

What does this suggest about the bases?

Adenine 30
Cytosine 20
Gaunine 20

Thymine 30



Who discovered DNA?

« Cut and paste



41

Erwin Chargaff Rosalind Maurice
Franklin Wilkins Watson


http://osulibrary.orst.edu/specialcollections/coll/pauling/dna/pictures/portrait-chargaff-large.html
http://en.wikipedia.org/wiki/File:Rosalind_Franklin.jpg

Who discovered DNA?

Discovered there are equal numbers of A&T and of G&C

Used X-ray diffraction to find the overall structure of DNA

Used molecular modelling to deduce that A always pairs
with T and C always pairs with G

Used molecular modelling to deduce DNA is a double helix




Erwin Chargaff

Discovered there are equal numbers of A&T and of G&C

Rosalind Franklin Maurice Wilkins

Used X-ray diffraction to find the overall structure of DNA

James Watson Francis Crick

Used molecular modelling to deduce that A always pairs
with T and C always pairs with G

Used molecular modelling to deduce DNA is a double helix



http://osulibrary.orst.edu/specialcollections/coll/pauling/dna/pictures/portrait-chargaff-large.html
http://en.wikipedia.org/wiki/File:Rosalind_Franklin.jpg

Development of the scientific
theory of the structure of DNA

The scientific paper
published by
Watson and Crick in
Nature magazine in
1951 and the model
that they built was
the result of
scientists sharing
their scientific
knowledge.




The scientific theory of the structure of

DNA was developed in stages, with
input from a number of different

lines of evidence.

The theory was validated by peer
review. Scientists working in this field

reviewed the scientific paper and the
model.

This Is an example of the
collaborative nature of science.
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EXAM QUESTIONS

Eo>cam queStIOhS a) Name two other scientists who made a
< diagram shows one strand of a IDINA molecule. discovery about the 31D structure of IDINA.

(2 marks)

b) If there were 18 of these structures along a
coding strand of IDINA how many amino
acids would they code for? (1 mark)

3 a) The diagram shows how IDINA codes for
amino acids.

T Key
f:_lapslzt —— amino acid X 2 g:lg:[rahate
A adenine
- C oyviosine |Pases
T G guanine
) amino acid Y
) amino acid Z
bases backbone
a) Copy and complete the diagram by drawing =
the missing strand. (1 mark) 1 i
b) Name the two chemicals that make up the 2 ) amino acid Y
backbone. (2 marks) 3
c) IDescribe the three—-dimensional shape of )
DN A ( V4 III«'IVk’) coding strand DNA

: ) i) Give the names of the missing bases 1, 2
2 The diagram below shows the 31D structure of g ’

: X ¢ and 3. (1 mark)
IDN A, which was discovered by Watson and Crick. . .
ii) Use the diagram and your knowledge
to calculate how many bases would be
required to produce 30 amino acids.

(1 mark)

b) Franklin and Wilkins showed that the
arrangement of IDINA resembled a ladder
structure although they did not know how
thie pieces were limked.

i) IDescribe two further advances that
Watson and Crick added to our
understanding of the structure of IDINA
and name the process they used.

(3 marks)
Name one other scientist who added
to our knowledge of IDINA and describe
his/her contribution. (2 marks)

1
0
A




DNA

 http://youtu.be/zwibgNGedaY


http://youtu.be/zwibgNGe4aY

