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1. Genetics : 

Is a science that deals with the study of heredity , a study whereby  parents pass characteristics to their offspring .
       2.    Inheritance : the genetic characteristics transmitted from parent to offspring.
       3.
Variation  : The characteristics that offspring display that differs from their parents.
4.
Gene :  made up of two alleles found on the same position on homologous chromosomes.
5.
Alleles : are components of a gene found on the same locus on homologous chromosomes influencing the same characteristic.

6.
Dominant  allele : allele of a gene that masks the expression of its partner in a heterozygous individual.
7.
Recessive allele : the allele that is masked by the dominant allele.

8.
Monohybrid cross : a cross between two individual involving only ONE contrasting characteristic.

9.
Phenotype : the outward appearance of an individual.

10.
Genotype : the genetic make-up (constitution) of an individual.

11.
Homozygous / Pure Breeding / True Breeding : an individual in which the TWO ALLELES control a characteristic in the SAME / IDENTICAL way.

12.
Heterozygous : an individual in which the TWO ALLELES control a characteristic in 
DIFFERENT /CONTRASTING ways.
13.
Complete Dominance :  A genetic cross where one allele of a gene masks the expression of the other allele in the heterozygous individual  so that the phenotype of the offspring is controlled by the DOMINANT ALLELE. e.g. tongue rolling. 

14.
Incomplete Dominance / Partial Dominance :  A cross between two individuals that results in the two characteristics being mixed or blended to give an INTERMEDIATE  CHARACTERISTIC e.g. red and white snapdragons to produce PINK snapdragons.

15.
CO-DOMINANCE  :-  both alleles that control the characteristic are EQUALLY DOMINANT – both alleles must be equally expressed in the phenotype of the offspring. e.g Blood groups.

16.
MULTIPLE ALLELES : a condition in which more than two alleles code for a characteristic in a population e.g. blood groups  - A , B , AB and O are determined by two of three alleles 
 viz. IA , IB , i

17.
Karyotype : a description of all the chromosomes of an individual that shows the number, size and shape of the chromosomes.

18.
Cloning : involves the formation of identical copies /organs /organisms etc.
19.
Genetic Modification : involves the engineering of the genes in a way that produces desirable characteristics  - usually done to improve quality of human life e.g. GM foods.

20.
Human genome : refers to a complete map and sequence of all the genes in the human species.

21.
Sex-linked inheritance :- determined by genes located on the sex chromosome. Traits controlled by genes located on the sex chromosomes are called sex-linked traits ( X-linked) e.g. haemophilia ; colour blindness – these are recessive disorders – if an individual inherits the recessive allele , the individual could be a carrier or sufferer.










Page 2

1. Mutations: 

Definition : A mutation refers to a permanent change of the nucleotide sequence in the   

                       DNA of an organism. 
1.1 Gene mutation :- when a mutation causes part of a single gene to be altered or missing.

e.g. colour blindness ; sickle cell anaemia; haemophilia; albinism; cystic fibrosis.


1.2 Chromosome aberration(abnormality) :- when entire chromosomes or a large portion of 

                      them are missing(deleted) , doubled (duplicated) , inverted or altered where part of the 

                      chromosome may break off and join a non-homologous chromosome.

                      e.g. Downs syndrome ; Turners syndrome etc.

               1.3 Point-shift mutation : involves a deletion or insertion of a single nitrogenous base on the 

                      chromosome.


1.4 Frame-shift mutations : involves the deletion or insertion or alteration of more than one 

                     nitrogenous bases on a chromosome.

           2.  Causes of Mutations : X-rays ; UV rays /sunlight ; exposure to chemicals or radiation;         

                                                        smoking ; drugs.

           3.  Types of mutations :

  3.1
Lethal /harmful mutations : cause such a radical change that the organism cannot 

                             live with it and dies . Damage to DNA can cause cancer in some cases.

  3.2
Fixed /Useful mutations : a mutation that can cause an organism to withstand 
                             adverse environmental conditions or to reproduce more quickly. In these cases a 

                             mutation  will tend to become more common in a population through NATURAL 

                             SELECTION.

  3.3 
Harmless mutations : a simple change that does not affect the organism in any way,  

                             such as a new eye colour.

4.
Examples of Mutations that lead to altered characteristics in the 
      


 following disorders:

4.1 Haemophilia

· Their blood does not clot properly since they do not produce a certain blood clotting factor.

· They usually bleed for longer , and most bleeding is internal.

· It is caused by a recessive gene on the X chromosome – is usually passed from mother to son.

· The condition only shows in the recessive state (Xh).

· XHXH  (normal female) ; XHXh (normal female – carrier) ; XhY (male with haemophilia) ; XH Y (normal male) ; XhXh (female with haemophilia- very rare)

4.2 Albinism

· A  disorder where there is a lack of the pigment melanin.

· It is caused by a mutation on the X chromosome.

· People with albinism have poor vision and light skin which burns easily.

· Their skin is susceptible to skin cancer.

· Intelligence is in the normal range and there is no cure.

· Sun protection creams may be used to reduce sunburn and skin cancer.
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4.3  Colour Blindness :

· It is the reduced ability of people to distinguish between certain colours.

· It is a sex-linked inherited disease that affects mostly men.

· The most common type of colour blindness involves confusion between red and green.

5. Other  Genetic Disorders :

5.1  Sickle – cell Anaemia.

· Disease which causes RBC to become sickle-shaped.

· These cells then block small blood vessels.

· Caused by a mutant gene on chromosome 11.

· Results in reduced blood supply to organs – less oxygen and nutrients reaches cells and organs.

· Causes damage to organs such as the spleen ; damage to parts of brain could lead to a stroke ; anaemia causes fatigue ; patient experiences a lot of pain.

· Treatment with blood transfusions and drugs to reduce pain ; bone marrow transplant is the only cure at present.

         5.2     Down’s Syndrome .
· Caused by a faulty meiotic division during the production of gametes.

· In 95% of cases , there is an extra chromosome at chromosome number 21 (has 3 instead of 2) in all somatic cells.

· Symptoms :

1. Mental retardation

2. Hearing loss

3. Heart defects

4. Decreased muscle tone

5. Small mouth and nose

6. Abnormal ear shape

7. Depressed nasal bridge.

Treatment – there is no cure ; can only treat symptoms to bring about relief.
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              Genetic Engineering :

Genetic engineering is the alteration of the genetic code by artificial means e.g one can  

               change the genetic code to make plants more resistant to disease.


Biotechnology :


Biotechnology is the use of biological processes or organisms to manufacture products           

               intended to improve the quality of human life e.g. use of bacteria to produce insulin.

Process of Genetic Engineering:
1. When scientists carry out genetic modification , they need to know the exact location on the DNA where certain specific characteristics are controlled.

2. They remove a gene using a particular enzyme and then insert a new gene in the exact same position (enzyme controlled)

3. The new gene must control the same characteristic but in a different way – one preferred by the scientist i.o.w. scientists are able to change the genetic code of living organisms.

4. The new genetic code could lead to a plant becoming resistant to disease or to produce high yield of a particular food type – foods produced by this method are called genetically modified foods.

Examples of Genetic Engineering and the use of Biotechnology to satisfy human needs:

1. Stem Cell research:

1.1 What are stem cells ? When the embryo reaches a

 blastocyst stage (32-150cells) , the embryo contains cells that can differentiate into any type of cell that the individual needs during its lifetime. These cells are known as stem cells. Adult stem cells derived from bone marrow seem to be the only stem cells that can maintain their ability to differentiate into many different types of cells throughout a person’s lifetime.
1.2 Sources of stem cells:

· Blood in the umbilical cord contains a rich source of stem cells.
· Cells of the embryo in the blastocyst stage.

1.3 Uses of stem cells :

· Used to generate any type of cell the individual requires.
· Can be used to replace diseased or damaged cells e.g stem cells can be used to replace damaged Islets of Langerhans in the pancreas.











Page 5

2..GENETIC MODIFICATION (GM
GM is a type of technology that alters the genetic make-up of organisms such as animals, plants or bacteria.

Genetic engineering is the transfer of a gene from one organism to another.

Combining genes from different organisms is known as recombinant DNA technology, and the resulting organism is said to be “genetically modified”, “genetically engineered” or “transgenic”
1.
Genetically Modified Foods
1.1
Some Examples

	FOOD
	PROPERTIES
	MODIFICATION

	1.  Soy beans
	Resistant to herbicides
	Herbicide resistant gene taken from bacteria inserted into soy beans

	2.  Sweet corn
	Produces its own insecticide (a toxin to insects, to reduce insect attacks)
	Insect-killing gene added to the plant.  The gene comes from the bacteria Bacillus thuringiensis

	3.  Rice
	Genetically modified to contain high amounts of Vitamin A
	Three new genes implanted:  two from daffodils and the third from a bacterium


1.2
Advantages of Genetically Modified Foods
a. Crops 
-    enhanced taste and quality

· reduced maturation time

· increased nutrients, yields and stress tolerance

· improved resistance to disease, pests and herbicides

· new products and growing techniques

b. Animals  

-      increased resistance, productivity, hardiness and feed efficiency

· better yield of meat, eggs and milk

· improved animal health and diagnostic methods
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3. Cloning :  A biological process whereby genetically identical offspring are   

                      produced. e.g. Cloning of sheep.
Description of Process :
	
	Study the diagram below that shows the cloning of a sheep named Dolly.
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	3.1 Why was it necessary to remove the nucleus from the  second donor before the 
       sheep could be cloned?

3.2  Would Dolly have any characteristics of the second donor sheep?
3.3  Explain your answer in QUESTION 3.2
3.4  Number 5 states that ‘The embryo is cultured’.  Through which process of cell division 
      does the embryo develop?
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The diagram below shows the steps of an experiment in which a large number of genetically identical frogs were developed from unfertilised frog eggs.  The nucleus of each unfertilised egg was destroyed and replaced by a nucleus obtained from a body cell from frog X.
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1. The diploid number of chromosomes in the above frogs is 26.  

How many chromosomes are present in the nucleus of the following cells?
(a)

(b)

Cell A

Cell B
                                            2 .    Why can an egg containing a nucleus from the body cell of a frog  
                                                    develop into a tadpole?

                                            3.     Explain why all the frogs produced from the treated eggs are 
                                                     genetically identical.. 
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STATE VIEWS FOR AND AGAINST GENETIC ENGINEERING :

In favour:

-
Producing individuals with desired traits((
-
Better yield((
-
Resistant to diseases((
-
Organisms produced in a shorter time((
-
Saving endangered species((
-
Producing body parts((
-
Produce offspring for organisms that cannot have offspring(          
          
Against:

-
Objection to interfering with God’s((/Supreme Being’s 


creation/nature

-
Reducing the gene pool by reducing variation((/ Reduces


genetic diversity

-
Cloned organisms may have developmental/morphological problems((
-
Costly process((
-
May generate more experimental waste((
-    May lead to killing of clones to obtain spare body parts((
-
Cruelty to animals((
         Advantages of GM Foods:

· Plants and animals are generally resistant to disease and harsh environment conditions such as drought and extremes of temperature.

· Generally produce high yields e.g. large quantity of milk , large number and sizes of fruit and vegetables.

                        Disadvantages of GM Foods:

· The act of changing the genetic make-up of an organism may make it susceptible to disease causing organisms to which it was normally resistant.

· It may lead to the formation of new strains of these disease-causing organisms.

Donor sheep





Second donor 





1. The udder cell is�    removed from the�    donor sheep





2. The udder cell nucleus�     is removed 





3. The nucleus of an egg�    cell from a second sheep�    is removed and thrown �    away�    





4. The donor nucleus�    is fused with the�    egg cell





5. The embryo is�    cultured





6. The embryo is�     implanted into the�     womb of another�     sheep





7. Dolly is born, a �    clone of the original �    donor sheep





HOW DOLLY WAS CLONED
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Nucleus destroyed by ultraviolet radiation
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Experiment to show how genetically identical frogs were developed from unfertilised frog eggs
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