Unit 2  The Variety of living organisms


3.  



Cell Division
There are two types of cell division:

Mitosis – this produces 2 daughter cells that have the same number of chromosomes as the parent cell

Meiosis – produces 4 daughter cells which contain half the number of chromosomes as the parent cell  (do in next topic)
In both forms of cell division there are two main stages:  

· Nuclear division – the nucleus divides

· Cell division – after nuclear division the contents of the who cell divides

Before nuclear division its DNA must be replicated (copied) to ensure that all the daughter cells have the genetic information needed.  

DNA replication is known as semi-conservative replication.  This means that one chain of the new DNA molecule is one strand of the old DNA molecule.  

Semi-Conservative Replication

Make notes on what happens (and include diagrams page 165)

Evidence to support this theory was conducted by Meselson and Stahl.

You need to be able to explain how this experiment provided evidence to support semi-conservative replication

The Meselson-Stahl Experiment   
This replication mechanism is sometimes called semi-conservative replication, because each new DNA molecule contains one new strand and one old strand. This need not be the case, and alternative theories suggested that a "photocopy" of the original DNA could be made, leaving the original DNA conserved (conservative replication). The evidence for the semi-conservative method came from an elegant experiment performed in 1958 by Meselson and Stahl. They used the bacterium E. coli together with the technique of density gradient centrifugation, which separates molecules on the basis of their density. 
	1.       Grow bacteria on medium with normal 14NH4 
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	 These first two steps are a calibration.  They show that the method can distinguish between DNA containing 14N and that containing 15N. 
  

	2.       Grow bacteria for many generations on medium with 15NH4 
	[image: image2.png]purify DNA
T,
and centrifuge




	[image: image3.png]heavy DNA




	

	3.       Return to 14NH4 medium for 20 minutes (one generation) 
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	 This is the crucial step.  The DNA has replicated just once in 14N medium.  The resulting DNA is not heavy or light, but exactly half way between the two.  Thus rules out conservative replication. 

	4.       Grow on 14NH4 medium for 40 mins (two generations) 
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	 After two generations the DNA is either light or half-and-half. This rules out dispersive replication.  The results are all explained by semi-conservative 


Page 167 q 1 - 5

Q  The diagram shows the process of DNA replication. The horizontal lines represent the positions of bases.
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(a) (i) What is represented by the part of the DNA molecule labelled W?

(1 mark)

(ii) In the diagram, A represents adenine and C represents cytosine.

Name the base found at

position X; position Y; position Z.  


(3 marks)
b)  Describe why DNA replication is described as semi conservative replication  and what happens in DNA replication (6 marks)
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Types of Cell Division
1.  Mitosis

Remember:  A chromosome is made up of two strands 
 - each strand is called a chromatid.

Stage of Mitosis:

You need to be able to describe the behaviour of the chromosomes and the role of spindle in mitosis.  

You need to be able to identify drawings or photographs of mitosis and relate their appearance to the behaviour of the chromosome

The stages of Mitosis are 
Interphase






Prophase






Metaphase






Anaphase






Telophase

(I.P.M.A.T)
Copy Fig 1 page 168 and complete worksheet
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__________    __________   __________   __________   ________

Complete the worksheet on mitosis

The importance of Mitosis

Producing cells that are genetically identical to the parent cells are important for 3 main reasons.  

Make notes on these three main reasons (page 169)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Questions  1.
In which process does the cytoplasm divide to produce 2 cells?



a.  Anaphase
      b,  Mitosis               c. Cytokinesis                         d. Prophase
[image: image17.png]


2.
Which phase of mitosis is represented in the diagram below?

                                          a.  Anaphase     b.  Prophase    

                                             c.  Metaphase    d.  Telophase

3.
Which event would not occur during prophase in mitosis?



a.  Pairs of sister chromatids migrate to the equator of the cell.

b. The nuclear membrane and nucleolus begin to disintegrate. 

c. spindle fibres begin to from.  


d. Chromosomes condense and become visible
4.
In which phase of the cell cycle are cells in most of the time?


a. mitosis         b.  Cytokinesis       c. Interphase       d. Prophase


5.
During interphase of the cell cycle, a cell has 8 chromosomes. At the end of telophase, how many chromosomes will each new cell have?



a.    2                   b.  8                      c. 4                     d.  16
[image: image18.png]


6  
The following diagrams show cells at various                                                stages of mitosis, Place them in the correct                                                              order- starting with interphase (5 marks)

7 .
Give an example when/where increased mitotic activity might occur in animal cells. (2 marks)
8   Explain the importance of DNA/chromosome replication during the synthesis phase of interphase. (2 marks

The Cell Cycle
Copy and label the different stages of the cell cycle


During Interphase

G1 Phase ______________________________________________________________

S Phase ______________________________________________________________

G2 Phase ______________________________________________________________

Mitosis ______________________________________________________________
During the Cell cycle the mass of the cell and the DNA will change.  
Copy graph Fig 2 page 170  - can you identify stages of cell cycle on the graph?

How are tumours formed? – Cancer and the cell cycle
Tumours form when a cell divides by mitosis in an uncontrolled fashion.  The cells derived from this form a clone fo genetically identical cells that also divide in an uncontrolled way.  Very soon, a mass of cells called a tumour is formed.  Most tumours are benign – they are slow growing contained within a membrane and often harmless.  They may cause problems where they grow for example if in the brain may exert pressure on a region of the brain, causing damage or it may exert pressure on a blood vessel in the brain.  This could restrict the blood flow or cause the vessel to rupture.  

Malignant tumours divide more rapidly and in a more uncontrolled way and are more dangerous – these tumours are called cancer.  

Read page 171 and describe how chemotherapy is used to treat cancer.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What is the problem with using these drugs?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Answer Q 1 to 6
Cell Differentiation

In multicellular organism cells are specialised to perform specific functions.  

A group of similar cells that do the same function are called _________________

A group of tissues that work together to perfume a specific physiological function is called a _______________________

A group of different organs that work together to carry out a specific function are called an _____________________________________________

Cell differentiation is when newly formed cells change their properties to become specialised for a specific function.

Page 173 Q 1 to 3
Exam questions
1  (a) Complete the table to describe some of the events during the cell cycle.

[image: image10.png]Stage of cell eycle Main event which takes place
Metaphase
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(5 marks)





(b) The diagram shows the life cycle of an organism. The numbers show how many chromosomes are present in one cell at each stage of the life cycle.
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(i) Name the type of cell division that must be involved in producing the spores.
(1 mark)
(ii) How many chromosomes are there in a male gamete from this organism?
(1 mark)
(0204)

2
The photograph shows cells from an onion root tip. The root tip has been squashed and stained to show the stages of mitosis.

[image: image12.png]



(a) (i) At what stage of mitosis is cell A?



(1 mark)

(ii) What is the evidence that cell B is in anaphase?


 (1 mark)
(iii) Cell C is in interphase. Give two processes which occur during interphase that enable cell division to occur.


 (2 marks)

(b) Explain how you would calculate the magnification of the photograph.  (1 mark)
(c) The number of cells at each stage of mitosis was counted. The results are shown in the table.  
	Stage of Mitosis
	Number of cells

	Interphase
	123

	Prophase
	32

	Metaphase
	12

	Anaphase
	6

	Telophase
	27


One complete cell cycle takes 24 hours. The number of cells at each stage is proportional to the time spent at that stage. Calculate the length of time spent in metaphase. Show your working   

(2 marks)0105
3 An investigator observed a cell during part of one cell cycle. The graph shows the mean distance between sister chromatids.
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(a) (i) At what time did anaphase start?                       minutes (1 mark)

(ii) Explain the evidence from the graph that supports your answer.

(2 marks)

(b) The investigator was not able to obtain measurements between 0 and 60 minutes. Use  your knowledge of the cell cycle to explain why.(2 marks)
4  (a) The diagram shows part of a DNA molecule. In the space below, draw a similar diagram to show this part of the molecule after it has replicated.       Label the original strands and the new strands.

[image: image14.png]


(2 marks) 

(b) Biologists found the mean mass of DNA in three different types of cells from different animals. Their results are shown in the table.

[image: image15.png]Mass of DNA in nucleus/picograms

Animal
Liver cell Blood cell Sperm cell
Chicken 2.53 2.51 1.26
Goldfish 329 3.28 1.64
Trout 579 5.78 2.89
Toad 7.33 731 3.68





 (i) What would you expect to be the mean mass of DNA in a skin cell from a toad? Explain your answer.

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

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

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

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

(2 marks) 

ii) A zygote is formed when a sperm cell fertilises an egg cell. How much DNA would you expect to find in a trout zygote that had just been formed? Explain your answer.

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

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

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

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

 (2 marks) Spec paper mod 2
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