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Lesson Description 

In this lesson we: 

 revise the different types of plant and animal tissue 

 revise how plant and animal tissue can be used in Biotechnology 
 

 
Summary 

Plant Tissue 

 

  



 

 
 

 

Diagrams 

Parenchyma 

 

 

 

 

 

 

 

Epidermal 

 

 

 

 

  



 

 
 

Epidermal Tissue – Root Hair 

 

 

 

Epidermal Tissue – Stomata 

 

 

 

Collenchyma 

 

 

 

 

  



 

 
 

Sclerenchyma 

 

 

 

Xylem 

 

 

 

Phloem 

 

 

 

 

  



 

 
 

Animal Tissue 

Animal cells with the same structure and function are organised into tissues. 

Embryonic Tissue 

Embryonic tissue can be divided into two kinds of stem cells: 

● Embryonic stem cells- tissue in an embryo that produces all other tissue during growth 
● Adult stem cells- tissue in adult that produces new tissue cells to replace old and damaged 

ones. 
Structure and Function of Embryonic Tissue 

Structure Function 
Embryonic stem cells Produces cells for specialised tissues 
Adult Stem cells Replaces old and damaged cells and tissues 
Large nucleus  

Cellular extensions of cytoplasm  

Permanent Tissue 

Animal tissues consist of four major types of permanent tissue which have the following functions: 

1. Epithelial tissue: Tissue for covering and lining 
2. Connective tissue: tissue for structure, strength, binding and transport 
3. Muscle tissue:  tissue for movement  
4. Nerve tissue: tissue for communication 

 

Diagrams of Animal Tissue 

Epithelial Tissue 

 
 



 

 
 

 
 

Diagram showing Simple columnar 
epithelium 

Diagram showing Simple cubiodal epithelium 

Muscle Tissue 

There are three different types of muscle tissue that are well suited to their function. 

1. Skeletal muscle 

2. Smooth muscle 

3. Cardiac muscle 

 

Skeletal Muscle Tissue 

 

Diagram showing striated muscle tissue 

Smooth Muscle Tissue 

 

Cardiac muscle tissue 



 

 
 

  

Diagrams showing Cardiac muscle tissue  

Connective Tissue 

 

 

Diagrams showing areola connective tissue 



 

 
 

 

Diagrams showing Hyaline cartilage 

Nerve Tissue 

Nerves are made up of cells called neurons. 
Neurons can be classified by their function, structure or the special they use. 

 

 

 
 

  



 

 
 

Animal Tissue: Traditional & Technological Applications 

Indigenous Knowledge  

The knowledge that certain communities or cultures have acquired over generations. They use 
materials from indigenous plants and animals to treat different types of health problems.  

Traditional Healer 

A herbalist who is involved in the the cultural and spiritual life of people of their own community. 
Traditional healers use plants in a variety of ways : 

 Infusions – soaking it in water 

 Powders  

 Applied directly to the wound 

Biotechnology  

Biotechnology is the use of living organisms or biological systems in industrial processess e.g.  Food 

processing, medicine and agriculture 

Medical Biotechnology 

Immunity: the way in which the immune system protects itself against pathogenic  (disease 

producing) organisms e.g.viruses, bacteria, fungi 

The immune response is divided into two primary categories: 

1. Natural immunity 

2. Acquired immunity 

Vaccines 

A vaccine usually consists of a dead or weakened form of the pathogen. It stimulates the body to 

produce antibodies. E.g. measles, mumps, polio, typhoid 

Antibiotics 

 

Are chemical substances that are usually manufactured by bacteria of fungi (mould) 

and interfere with the usual working of the pathogen (except viruses) 

 

 

Blood Groups and Blood Transfusions 

 Red blood cells carry specific antigens on their surface 

 Antibodies against theses antigens are present in the blood plasma. 

 If two different blood types are mixed, a clot forms – theses two blood types are incompatible 

 When a person has lost a lot of blood they can be given a blood infusion to replace the lost 

blood. Blood is taken from a donor and given to a recipient. 

 It is important to give the right blood, otherwise the antibodies reject the transfused blood it 

can cause clumps which can be fatal. 

 

 

 



 

 
 

Cloning 

 Cloning is the process in which a genetically identical replica of a molecule (DNA), a cell or an 

entire organism. 

Stem Cells 

Stem cells are undifferentiated cells in the human body that have the ability to differentiate into 
virtually any type of specialised cell. There are two groups of stem cells: 

 Embryonic stem cells – can differentiate into any type of cell e.g. embryos and umbilical cord. 

 Adult stem cells – stem cells that replace old and damaged cells e.g. skin, blood, bone 
marrow and nerve tissue 

Stem cells can be used to: 

 Manage diseases and disorders e.g. diabetes, Alzheimer’s, leukaemia 

 Replace tissues and organs e.g. skin transplants 

 Gene therapy 

 deliver chemotherapeutic agents to manage cancers 

Ethics and Regulation  

Cloning and the use of stem cells has caused strong reactions between those for and those against 

Arguments for: 

 Embryo have not taken on a human form yet 
 Stem cells taken from umbilical cords do not harm the foetus 
 Valuable medical and therapeutic cloning 

Arguments against: 

 A new life begins after fertilization 
 The use of human embryos is immoral 
 We should not take the role of GOD in creating human embryos 

Plant Cloning 

Can occur through  

 Vegetative reproduction – asexual reproduction 

 Tissue culture 

  



 

 
 

 
Improve your Skills 

Plant Tissues 

Question 1 

Study the diagram below and answer the questions which follow on Plant Tissues. 

 

1.1. Name the plant tissues represented by letters A, B, C and D.    (4) 
1.2. Explain how plant tissue labeled B is structurally suited for its function.    (5) 
1.3. Draw a simple diagram to show what the upper epidermis of a leaf would look  

like. No labels required.         (3) 

Question 2 

The photographs/diagrams below show various conducting cells / tissues of a plant. 

 

2.1 Which photograph/diagram (A to D) represents a xylem tracheid?   

Give a reason for your answer.        (2) 

2.2 Two cells are shown in diagram B.   

Which labeled cell in diagram A is a cross section of one of these cells?   (1) 

2.3 Give the main function of cell type 4 in diagram D, and state how you were  
able to identify the cell.         (2) 

2.4 Of what substance is the cell wall of: 
a.) cell 1, and that of 
b.) cell 3 made.?           (2) 

  



 

 
 

Animal Tissues 

Question 1 

a.) Where would you find epithelial tissue? 

b.) Name three types of cells found in epithelial tissue 

c.) What is the function of epithelial tissues? 

d.) Name two differences between simple epithelium and stratified epithelium 

e.) What is the function of goblet cells? 

Question 2 

Draw a table to compare cardiac muscle and skeletal muscle 

Question 3 

 

a.) Identify the type of tissue present above 

b.) Give the names for the structures labelled A, B and C 

c.) What is the function of structure A? 

  



 

 
 

Animal Tissue: Traditional & Technological Applications 

Question 1 

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.  
 

 

1.1. Why can an egg containing a nucleus from the body cell of a frog develop into a tadpole?  
1.2.   Explain why all the frogs produced from the treated eggs are genetically identical.  
1.3. Name the method of producing genetically identical offspring as shown in the diagram.  
1.4.   State ONE reason why some people might:  

(a) Favour the process shown in the diagram  
(b) Be against the process shown in the diagram 

Question 2 

The blood bank wants to carry out an investigation to determine the distribution of blood groups of 1 
200 learners in a high school. They decide to use a sample to do their investigation in order to save 
costs and time. They also want to get a reliable result.  

2.1. State any FOUR planning steps that the blood bank should put in place to do this 
investigation, before they draw blood from the learners, using a syringe.  

2.2. State THREE precautions that the blood bank should take when drawing blood from the 
learners.  

  



 

 
 

Question 3 

Read the passage below and answer the questions that follow: 

 

3. 1 State THREE possible advantages of using bananas as a vaccine against diseases.  
3. 2  Give THREE reasons why people might be against the use of genetically modified bananas.  

Question 4 

Study the diagram below that shows the cloning of a sheep named Dolly. 

 

4. 1 Why was it necessary to remove the nucleus from the egg cell of the second donor before 
the sheep could be cloned? 

4. 2 Would Dolly have any characteristics of the second donor sheep? 
4. 3 Explain your answer to QUESTION 4.1 
4. 4 Number 5 on the diagram states that 'the embryo is cultured’. Through which process of cell 

division does the embryo develop? 
4. 5 Describe TWO reasons why people could be against genetic engineering. 

 
Links 

 Bozeman summary - https://www.youtube.com/watch?v=zHp_voyo7MY 

 Learn. Genetics at http://learn.genetics.utah.edu/  
Under the "Genetic Technology" Menu, Click on "Cloning" 

https://www.youtube.com/watch?v=zHp_voyo7MY
http://learn.genetics.utah.edu/

