Unit 2  The Variety of living organisms


1. The Structure of DNA

DNA or Deoxyribonucleic acid is a nucleic acid that carries the genetic code to make the amino acids and proteins that a cell needs.  

Nucleic acids are polymers of a monomer nucleotide.  

Each nucleotide that makes up DNA is made up of

· A 5 carbon sugar (deoxyribose)

· A phosphate group

· A nitrogenous organic base :

·  Purine organic bases are adenine (A) and guanine (G)  (single ring bases)
· Pyrimidine bases are Thymine (T) and Cytosine (C)  (double ring bases)

Draw Fig 1 page 130 and learn!!

When two nucleotides are joined together in a condensation reaction between the phosphate group of one nucleotide and the deoxyribose sugar of the other – this is called a ________________________

When many nucleotides join together in condensation reactions a ________________________ is formed.   The only thing that will be different along the chain will be the organic base.  

Copy Fig 2  Page 131

When two nucleic acid chains are next to each other the nitrogenous bases will pair up with each other – this is called base pairing.  Each base has a complementary base and will be held together by weak hydrogen bonds.

IN DNA 

· Adenine always pairs with Thymine ( A = T)

· Cytosine always pairs with Guanine ( C = G)
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Copy Fig 3 (diagram on right)
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In the formation of a double helix DNA molecule two separate chains of nucleic acids will base pair (with complementary bases) and then twist into a helix (coiled ) shape.  Because there are two chains in the helix it is called a double helix.  For each turn of the helix there are _______base pairs

Function of DNA

DNA is the hereditary material that passes on your genetic information.  It is very long and coiled up very tightly so all the genetic information can be stored in a small space – the nucleus.  The DNA is adapted to carry out its function in a number of ways:

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Q 1 – 5 page 132

Sections of DNA that contain coded information for a particular polypeptide are called genes, which are found on chromosomes.    

The order that the bases are arranged in the DNA molecule provide the code for the order that the amino acids are sequenced in the polypeptide chain.  

Each amino acid is coded for by a sequence of three bases – this is known as the triplet code.  Different sequences of the triplet code then code for different amino acids – there are 20 different types amino acids.   

For example:  The following triplet codes are for specific amino acids

GAT   
Leucine

CAG
Valine

TGC
 Threonine
ACG

Cysteine

CGA
Alanine
TCA
Serine

If the gene for a polypeptide has the sequence of bases:

CAGTCAACGCAGCAGGAT

What is the order of the amino acids in this sequence?

· Most amino acids are coded for by more than one triplet code - the code is therefore known as a degenerate code because most amino acids have more than one triplet code

· In the code sequence for a polypeptide there is always a ‘START’ code(methionine​) and a ‘STOP’ code.  These indicate where the order of the amino acids for that particular polypeptide beigins and where it ends

· The cod is non-overlapping – the sequence is read in groups of three and not any other way 

i.e.   GATCAGTGC is read as GAT   CAG   TGC  and not as GAT  ATC  TCA etc

· The code is universal – the same in all organisms

· The nature and development of organisms is determined by genes

The sequence of the triplet codon controls the order of the amino acids in proteins that are made in the ribosomes.
Many proteins are made in the cell are enzymes which control the chemical reactions that occur in the cell – control the cells metabolism

A gene is a section of DNA that codes for a particular protein and if it is an enzyme it will often be observed or detected chemically.  
Properties of an organism that can be detected are called its phenotype e.g. hair colour, eye colour etc
These are all influenced by metabolic pathways and specific proteins control these pathways.  So:

· Each gene is found at a specific section or locus of the DNA strand.  

In eukaryotes much of the nuclear DNA does not code for polypeptides.  There are, for example, introns within genes and multiple repeats between genes.  

Sections that do not code for amino acids are called introns
Sections that code for amino acids are called exons

During protein synthesis the introns are removed.

Outside of the gene regions there are sections of the DNA that are multiple repeats – this means that the DNA sequence repeats itself over and over. E.g.CCTCCTCCTCCTCCT. .  These do not code for a particular amino acid.   This is why it is important that for every gene, and therefore polypeptide , there is a START and STOP code.
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· DNA is stored differently in different organisms

In prokaryotes DNA molecules are smaller, form a circle and are not associated with protein molecules

In eukaryotes DNA molecule is larger, for a line (are linear) and occur in association with proteins to form structures called chromosomes.  

What is a chromosome?

Before cell division a chromosome will replicate (make a copy) of itself.  
[image: image8.emf]
A chromosome is made up of two sister chromatids that are held together at a point called the centromere.

Before Replication     After replication
The DNA is held in the chromosomes by proteins(histone proteins).  These proteins also support the DNA.  The word chromatin is the name given to the DNA – histone complex that makes up chromosomes.
The DNA and proteins is coiled up very tightly to make a compact chromosome.

[image: image9.emf](Label according to Fig 2 Page 138)

In humans we have 23 pairs of chromosomes ( 1 of each pair came from your mother and father) - they are known as homologous pairs
A homologous pair is always two chromosomes that determine the same genetic characteristics

The gene is found on each chromosome at the same location (locus) 
[image: image10.emf]An allele is different forms of the same gene – for example eye colour – the gene for eye colour is found at the same locus of the homologous chromosome but one of the alleles for eye colour may be brown eyed and the other blue eyed
(Remember at GCSE that you can have dominant and recessive alleles – so in a pair of alleles for a particular characteristic it may be homozygous dominant (BB) – both brown eyed alleles, heteroxygous (Bb)  brown eye as B is dominant or homozygous recessive (bb) – blue eyed)

Different alleles will code for different polypeptides for that characteristic.  

Summary
Write a summary of the key points of this topic

Questions

(a) What name is given to the different forms of a gene?

.........................................................................................................................................................

(1 mark)
Figure 2 shows the sequence of bases in a section of DNA coding for a polypeptide of seven amino acids.
[image: image1.png]Figure 2

TACAAGGTCGTCTTTGTCAAG

The polypeptide was hydrolysed. It contained four different amino acids. The
number of cach type obtained is shown in the table.

Amino acid Number present
Phe 2
Met 1
Lys 1
Gln 3




 
Use the base sequence shown in Figure 2 to work out the order of amino acids in the polypeptide. Write your answer in the table below.
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The base sequences on the DNA of homologous chromosomes are almost the same, even though they may have different alleles in many places.

(a) What is an allele?

..........................................................................................................................................................

.........................................................................................................................................................
(1 mark)

(b) Explain why the DNA base sequences of homologous chromosomes are almost the

same.

..............................................................................................................................................................
………………..............................................................................................................................................

..............................................................................................................................................................

...............................................................................................................................................................

(2 marks)Jan07 2B
2 Figure 1 shows a short section of a DNA molecule.[image: image11.emf] (a) Name parts R and Q.

 (a) (i) R ....................................................

 (a) (ii) Q ....................................................(2)
(b) Name the bonds that join A and B.

..........................................................................................................................................(1)
(c) Ribonuclease is an enzyme. It is 127 amino acids long.  What is the minimum number of DNA bases needed to code for ribonuclease?
______________________________(1 mark)
(d) Figure 2 shows the sequence of DNA bases coding for seven amino acids in the

enzyme ribonuclease.

The number of each type of amino acid coded for by this sequence of DNA bases is

shown in the table. 
Use the table and Figure 2 to work out the sequence of amino acids in this part of the enzyme. Write your answer in the boxes below. [image: image3.emf](1 mark)

(e) Explain how a change in a sequence of DNA bases could result in a non-functional

enzyme.

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................(3 marks) (0110)

3  The diagram shows part of a DNA molecule.

(a) Name the two components of the part of the DNA molecule labelled M.

1 ............................................................................................................................................................
2 ......................................................................................................................................................(2)
(b) What is the maximum number of amino acids for which this piece of DNA could

code?
_____________________________________________(1 mark)

2 (c) Scientists calculated the percentage of different bases in the DNA from a species of bacterium. They found that 14% of the bases were guanine.

(c) (i) What percentage of the bases in this species of bacterium was cytosine?

Answer ....................................... (1 mark)

(c) (ii) What percentage of the bases in this species of bacterium was adenine?

Answer ....................................... (1 mark)

(d) The scientists found that, in a second species of bacterium, 29% of the bases were guanine.

Explain the difference in the percentage of guanine bases in the two species of

bacterium.

.........................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................................(2 marks)

(0609)

Read the following passage.

The sequence of bases in a molecule of DNA codes for proteins. Different sequences of bases code for different proteins. The genetic code, however, is degenerate. Although the base sequence AGT codes for serine, other sequences may also code for this same amino acid. There are four base sequences which code for the amino acid glycine. These are CCA, CCC, CCG and CCT. There are also four base sequences coding for the amino acid proline. These are GGA, GGC, GGG and GGT. Pieces of DNA which have a sequence where the same base is repeated many times are called “slippery”. When “slippery” DNA is copied during replication, errors may occur in copying. Individual bases may be copied more than once. This may give rise to differences in the protein which is produced by the piece of DNA containing the errors. 

Use information in the passage and your own knowledge to answer the following questions.

(a) Different sequences of bases code for different proteins (lines 1 – 2). Explain how.

.................................................................................................................
.................................................................................................................
.................................................................................................................
.............................................................................................................(2)
(c) Glycine-proline-proline is a series of amino acids found in a particular protein. Give the sequence of DNA bases for these three amino acids which contains the longest “slippery” sequence.

..............................................................................................................................................................................................................................(2)
(d) (i) Explain how copying bases more than once may give rise to a difference in the protein (lines 9 – 10).

.................................................................................................................
.................................................................................................................
.................................................................................................................
.................................................................................................................
(2 marks)  0105 mod2
You will need to be able to use the terms ‘complementary base pairing’ between ‘specific bases’ and know which bases pair with each other








START








STOP
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